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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO IMpenMeTa
«XuMus» B o0Opa3oBaTesbHbIX opranu3anusax Poccuiickoit @eneparu.

[Iporpamma mo XuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OO0ydeHwus,
BOCIIMTAaHUS W Pa3BUTHS OOYYAIOIUXCS CpPEACTBAMU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIEpKaHKe, MPEIyCMaTPUBACT paclpelielieHHe ero mo Kjaccam |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIECTBEHHBIE
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeesieT BO3ZMOXKHOCTH TIPEAMETa IS
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHM K pe3ybTaTaM 00ydeHUS XUMUN
Ha YypPOBHE IeJei W3y4eHUsl TpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusI.

3HaHWE XUMUH CITY)KUT OCHOBOH JUIsl JOPMHUPOBAHUSI MHPOBO33PEHHS 00YUaIOMIETOCS, €ro
MPEJCTAaBICHUI O MaTEPUAIEHOM E€AMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 IBOJIIOIUH BEIIECTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOMH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBbI TUYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JIeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
HCCIIEIOBATENIbCKUX YMEHMHM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBILIUICHHs, 3aKJIa[bIBA€T OCHOBBI LIEJIOCTHOTIO
B3IJIs1/1a HA €IMHCTBO MPUPO/bI U YEJIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHHs B OOy4EHHM XMMHUHU 00eCHeuuBaroTCs creuupuKoil coaep:KaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aroIMMUCs CUCTEMbI NEPBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miyueHuro. Conep’kaHHe CKIAJbIBACTCSI U3 CHUCTEMbI MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO HPUHIMILY IOCIEIOBATEIBLHOIO Pa3BUTUS 3HAHUNW Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCSI IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONTHAS (DYHKIUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHUS U TIOJTyYEHHS U3y4aeMbIX BELIECTB.

OcBoeHue MporpamMMbl IO XHMHUHU CHOCOOCTBYET (POPMHUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMpPHUBJICUYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YUEOHBIX MpPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YeJIOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GbopMHUpOBAaHMM ¥ Pa3BUTUU [O3HABATENbHBIX YMEHHH M HMX MPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBAMU B TOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XHOE 3HAUCHHE
pUOOpENH TaKue 1EeJH, KakK:

— (popMHpOBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IMPUHATUIO pEIIEHUH, CHOCOOHON ananTHUpoOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTHYecKoe MpUOoOIIeHHe OOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHUS,
(GbopMUPYIOIIUM MOTHBAILIMIO U Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOMIMMUCS OIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢GopmupoBanue o01el GyHKIMOHATHHON M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
4yclie YMEHHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOIb3YysS 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4arOmUXCsl FTyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHHS LIEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALUU K O0Y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBJIEHHOCTH JAajJbHEUIIero 00ydeHH s,

OO11ee 4nciioO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOI'O OOILEro
obpa3oBaHus, coctaBiseT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
gacoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HU 4YEIOBEKA. XMMHS B CUCTeMe Hayk. Tena u
BemecTBa. Pu3znueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTsie U cOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COCTMHEHUH.

dusndeckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakius U e Npu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHUe ypaBHeHUsI. Kinaccupukamms XUMUIECKUX PEaKITuid
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu pabOThl B JIaOOpaTOpuu M MpUEMaMHu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHMEM, M3yUYe€HHWE W OMUCaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHN €
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
pasnenieHuss cMeceil: ¢ TOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpOBeIEHHWE OUYMUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, HILIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMYy4YEHHS KHUCIOpOJa B JlabOpaToOpHH U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaupUKaius
KHCIIOpO/Ia.

TemoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHYECKUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoryueHus. KuciaoTel u conu.

MosnsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbslie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOIHBIX BOJ.



Knaccudukanuss Heopranmdecknx coeaumneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpaszyromue. Homenknarypa
okcu10B. PU3nUECKUe U XMMHUECKHE CBOICTBA OKcUIOB. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MUECKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kucior. @usnyeckue U XUMUYECKHE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa cosneil. ®@usznueckue U XUMUYECKHe cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIEpPKaHns KUCIOpoia B BO3/yXe, MOIydYeHHue, coOupaHue,
pacrno3HaBaHMe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHIOB M OIHMCaHHE HX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
M3y4eHue CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOMIOIEHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Momb, HccnenoBaHne OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIe pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), HCCIEe0BaHHe OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METalIaMH,
peakuuii HeUTpalnu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckass cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALKUK XUMHYECKUX dieMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux aviemeHtos J[. M.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3zorombsl. OnextpoHbsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUECKUX 3JIeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
ITepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX NIEMEHTOB, METAININYECKUX U
HEMETAJLINYECKUX CBOMCTB I10 Ipynam 1 Mepruoiam.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (mossipHas U HEMOJIIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIOHHAsI CBS3b.



Crenenp  okucieHus.  OKUCIUTENBHO-BOCCTAaHOBHUTENbHBIE — peakiuu. lIporeccsl
OKHCIICHHS U BOCCTaHOBJIECHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre OoO0pasloB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHUIA
[IMHKA C PacTBOPAaMH KHCJOT WM IIEJO0Yed, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTENBHBIX PEAKINi (TOPEHUE, PEaKIH Pa3I0KECHHUS, COSTUHEHNUS).

Meoswcnpeomemnoie ceasu

Peanuzanus MEXIpPEIMETHBIX CBSI3€H MPH M3YUYEHUM XUMHH B 8 KJIACCE OCYIECTBIISETCS
gepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, TEOPUs, 3aKOH,
aHanmM3,  CHHTEe3,  Kiaccu(uKamus,  TMEepHOJANYHOCTh,  HAONIOJACHWE,  DKCIIEPHMEHT,
MOJETMPOBAaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToM, OJJIGKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaZvoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUI 3apsj, BEUIECTBO, TeJIO, OO0BEM, arperaTHoe
COCTOSIHAE BEIIEeCTBA, a3, (PM3WYECKWe BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IIJIaHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, nprxanue, onocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBICE TOPOJIBI, TIOJE3HBIC
HCKOTIaeMbI€, TOTUTNBO, BOJTHBIEC PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 2JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIA KPUCTAUIMYECKOM PEHmETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. DaKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKUU U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUWE YPaBHEHUM OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBA3U.
Crenenp aucconmanuy. CUIbHBIEC U ClTa0ble SIEKTPOJIUTHI.

Peakuun moHHoro ooMmeHa. YcioBHUSl NMPOTEKAaHUs PEAaKLM MOHHOIO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpECTaBICHU 00 3JIEKTPOJIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HeMeTauioB (rpadura M ainMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIUu OT BO3JAEHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca JUCCOLMALUU
KHUCJIOT, IIejo4Yell MU cojiell (BO3MOKHO MCIIOJIb30BaHME BHUJEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WIIIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHe HEOPraHWYECKHX BELIECTB C IMOMOIIbIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeTanuibl 1 MX coeJUHEHUS

OOmiass xapakTtepucTuka TajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKUe CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJIaMU,
menouamu).  XsopoBojopod. ComsiHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J[efcTBrue Xjopa 1 XJI0pOBOIOPO/Ia HAa OpraHU3M YelloBeKa. BaxHeiine XJ1opubl
U UX HaXO0XICHHUE B IIPUPOJIE.

OO6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBI cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (GU3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmue kak MpeacTaBUTENs Kiacca KUCIOT M creuugpuyeckue). XHUMUYECKHE PEaKLUH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOIydeHUs cepHOM kucioTsl. [IpuMeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ COCAMHEHHMH B MpUpoAe. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHblE CTENEeHM OKHCICHUsA. A30T, paclpoCTpaHEHHE B MpuUpoje, (HU3UYEcCKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUeCKUe U XUMHUYECKUe
CBOICTBA, MosyueHune U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsi3HEHHE OKpYXKarolllel Cpeabl COeAMHEHUAMH a30Ta (KUCIOTHbIE
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOIcTBa, mosyueHue. lcnosnb3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.



OOmiast xapakrepuctuka 53JeMeHTOB [VA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHUS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKkue U XuMu4eckue cBoiictBa. Ancopbuus. KpyroBopoT yrieposaa B mpupo/ie.
Oxcunpl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOMCTBA, JICHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJIOTHICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
THIOTe3a TII00aTBHOTO TOTEIJICHUS KIMMarta, MapHUKOBBIN 3¢ ¢eKT. YTrojapHas KHCIOoTa H e
conM, WX (pU3MUECKHMEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcmomb3oBaHume  kapOOHaToB B OBITY, MEAMIHUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHMSIX Yriepoia
(MeraH, °TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, IJMIEpPUH, YyKcycHass Kuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, HMPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [[oHATHE 0O OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue npencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHeBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelime
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3y4yeHue oOpa3l[OB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMs, OTbITHI,
oTpaxaromue (U3NYeCKue M XMMHUYECKHE CBOICTBA rajOreHOB M MX COEAUHEHHH (BO3MOKHO
WCIIOJIb30BaHWE BHUJICOMATEPUATIOB), O3HAKOMJICHHE C OO0pa3liaMu XJIOPUIOB (TajoreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMH (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONIOJEHHE Ipoliecca OOYIJMBaHMA  caxapa I0oJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3yUeHHE XMMHUYECKUX CBOMCTB pa30aBlIEeHHON cepHOU
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJeHue MpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUH
(BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), 0Opa3iiaMu a30THBIX M (HOCHOPHBIX yIOOPECHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCII0JIb30BAHME BHJICOMATEPUANIOB), M3yYCHHE MOJIENeH KPHUCTAUIMYECKUX PEMIETOK aamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4YeHue, cOOMpaHue, pacro3HaBaHUE
U M3y4eHHE CBOMCTB YIJIEKUCIIOTO rasa, MpPOBEJCHHE KAaueCTBEHHBIX peaklUui Ha KapOoHAT U
CWIMKAaT-HOHBl W H3Y4YE€HHE IIPU3HAKOB MX IMPOTEKAHHs, O3HAKOMIIEHHE C IPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aja4 Mo Teme «BaxHelmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DJEMEHTOB — METANIOB Ha OCHOBaHUHM HX
nosioxkeHus B Ilepuoauueckoit cucteme xumnyeckux 3nemeHToB J[. Y. MenneneeBa u crpoeHus
atoMoB. CtpoeHue MerawioB. MeTalnudeckas CBSI3b M MeTaluIMdecKas KpUCTajlIndecKas
pemeérka. OJIEKTPOXUMHUYECKUIM pAl HanpsHKeHUM MeTauioB. DU3nMYeckue M XMMHYECKHE
cBoiicTBa MeTayuioB. OOIIME CrOCOObI MOMyYeHUs: MeTaioB. [loHsATHE O KOPPO3UU METalIoB,



OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIaBsl (CTallb, YyTYH, TIOPATIOMUHHA, OpOH3a) U
UX MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH.

[[{eounble MeTasUIbL: TIOJI0KEHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHHE B Npupoae. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
LIETOYHBIX METAJNIOB M KX COCIMHEHU .

[IlenoyHO3eMeENbHBIE METAUIBI MarHui M Kajblui: IojoxeHue B Ileprnoaudeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHueneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kajblus. BakHeilme coenuHeHus
KabIusl (OKCHJI, TUIPOKCH], coyin). JKECTKOCTD BOJIBI M CITOCOOBI €€ YCTpaHEHHSI.

AmoMuHMI: TosiokeHUe B Ilepmonnueckoll cucrteMe XUMHUYECKHX 3jeMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUJIA U THAPOKCU/IA ATFOMUHMUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme Xxumuyeckux isnementos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xene3a. Okeunpl, Tuapokeunsl U conu kenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIAaBOB, MX (HU3UYECKUMHU CBOWCTBAMH,
M3y4eHUE Pe3ylIbTaTOB KOPPO3UH METAJJIOB (BO3MOYKHO HCIIOJIB30BAaHUE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIMS U HATPHUS C BOJAOM (BO3MOXHO HCIIOJIh30BAaHHE
BUJIEOMATEPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  KCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, allOMUHUS, LUHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaGmroeHNE W OMHMCAaHUE MPOIIECCOB OKPAITMBAHMS TJIAMEHH MOHAMU HATpPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEpUasIOB), UCCIeI0OBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHS U OKpYKaKIIas cpena

BemectBa n martepuainsl B IOBCEIHEBHOW JKU3HU YelIOBEeKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momMomib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKaoIIen cpefbl (MpeaenbHas TOMyCTUMas KOHIIEHTPALUS
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX IpooieM.

Xumuueckuii Ixcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHbIE MaTEpUalbl).

Mescnpeomemmnuie ceasu

Peanuzaius MexnpeaMeTHbIX CBA3€H MPU U3YUYEHHH XUMHH B 9 Kiacce OCyIeCTBIISIETCS
4yepe3 HCIOJb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU JJIs1 OTACIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAY4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilacCHUHUKalus,  MEePHOAMYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, MOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIMYECKAs pEMIETKA, CIUIaBbl, (U3HUYECKHUE BEIHYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUUECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.



buosorus: dotocunTtes, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIC yI0OpeHUS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadusi: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIIaCMBIC, TOIIJIMBO, BOJAHBIC PCCYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0OJIe OOYUCHHSI XUMUHU B €IMHCTBE YU€OHOUM U BOCTIUTATEIILHON JIEATETLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIIMOKYIBTYPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TMOBEICHUS U
CroCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITHATH3ALMH 00yJaIOIIUXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA U PACIIUPEHHE ONbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpMoOTHYECKOr0 BOCIIUTAHUSA

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY W HaydHOMY
HacJeAWI0, TMOHWMAHUS 3HAYEHUS XUMHUYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAAETh JIOCTOBEPHOW WMH(OpMAaIuel o0 MepeloBbIX JOCTHKECHHIX U OTKPBITHSX
MHUPOBOW M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEJCTAaBICHUS O COLUUAIBHBIX HOPMAax M MPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUW B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Y4YeOHO-
HCCIIEA0BATEIBCKOM, TBOPUECKOW M IPYrUX BUIIAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JESTECIIBHOCTH TIPH BBIMOJTHEHUU YYEOHBIX, IMO3HABATEIBHBIX 3aJ]1a4, BBHIMOJTHECHUHU
XUMHUYECKUX IKCTICPUMEHTOB, CO3/IJaHUN YICOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
M B3aUMOTIOMOIIM B TPOIECCe ITOHW y4EeOHOW NeATebHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJICHUE W TMOCTYNKH CBOMX TOBApPHINECH C MO3UIIMK HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

3)IeHHOCTH HAYYHOI'O NIO3HAHMS:

MHUPOBO33PEHUYECKHUE  MPEJCTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM U COCTABIISIFOIIME OCHOBY JJIA
MOHUMAHMS  CYIIHOCTH HAyYHOW KapTHHBI MHpa, TMpeacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SIX UYEJIOBEKa C MPUPOJHONU CPEeloi, O posIu
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABATENIbHbIE MOTHBBI, HAINpPaBJICHHbIE HAa MOJYyYEHUE HOBBIX 3HAHUW IO XHMUH,
HeoOXomuMBble A7 OOBACHEHHUs HAONIOaeMBIX TMPOIECCOB U SBJICHMI, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOu, JOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEeC K OOYYEHHIO M TO3HAHHIO, JIOO03HATENHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa3oBaHUIO, TIPOEKTHON M MCCIEAOBATENBCKOM NIEATENBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:



OCO3HAHUE I[EHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBIM 00pa3 JKW3HMU, OCO3HAHHWE IMOCIEACTBUI W HENPHUATHE BPEIHBIX
NpUBBIYEK (YIOTPEOJIEHUST aJKOTOJIsl, HAPKOTHKOB, KypEeHHs), HEOOXOJAWMOCTH COOIOACHUS
mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY W pealbHOU
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

HMHTEpEC K MPAKTUYECKOMY M3yUYEHHUI0 TPOdeccCuil U Tpyaa pa3audHoOro pojia, yBaxXeHue K
TPpyly W pe3yiabTaraM TPYIOBOM IEATEIHHOCTH, B TOM UHCIE HAa OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIYAJTbHONW TPAEKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPOQEeCCHOHATBHON NEATeTbHOCTH U
pa3BUTHs HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€ecKOro BOCIIUTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY H TICHUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JI0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTed MX perieHus
MOCPECTBOM METO/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UIA (HOpMHUPOBaHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPeaMeTOB (OPMUPOBATH NMPEACTABICHUE O
LEJIOCTHOM HAy4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHBbIC NEHCTBUS (IMIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3naBaTebHbIE YHUBepcaJbHbIE YUeOHbIE el CTBHA

Ba3oBble JJornueckue JaeiicTBUA:

YMEHHsSI HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHUX TOHSTHH (BBIACIATH HMX XapaKTepHbIE MPH3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMHU MOHSTHSIMH), UCTIOTIB30BATh MOHATUS U1 O0OBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAHUS M KPUTEpUU AN Kiaccuuxammu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINH, YCTaHABIUBATh MPUYHHHO-CJIE/ICTBEHHBIEC CBS3H
MeXIy 0OBEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHbIE, JeTyKTUBHBIE,
10 aHAJIOTHH ), JIeJIaTh BBIBOBI U 3aKIIFOUCHHS;

yYMEHHE MPUMEHSITHh B IMpoliecce MO3HAHMs MOHATHUS (MIPEeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIOJb3yeMble B XUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MIPUMEHSIeMbIE B XUMHH MOJICJIbHBIC TIPEJCTABICHUS — XMUMUYECKUHN 3HAK (CHUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEHIeHHHd YydeOHO-
MO3HABATENbHBIX 33/7a4, C Y4€TOM OTUX MOJENBHBIX MPEJICTABICHUN BBISBIATH U



XapaKTepU30BaTh CYIIECCTBEHHBIC NMPU3HAKU H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEUIECTB H
XUMUYECKUX PEaKIi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSAX.

Ba3oBble ucciaenoBare/bckue 1eiicTBUS:

YMEHHUE HWCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

npuoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUd M TPOBEICHHUIO YUYECHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOMICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJAETAaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO PAa3TUIHBIX BUIOB
1 (OPM TIpEICTABIICHUS, TTOJTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MTPUMEHSTh PAa3IMYHBIC METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe MH(pOpMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B OOJACTH WCIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYITbTYPOH aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu hopmamu rpauKy ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Tpolecce y4eOHOW M HCCIIEeNOBATEIhCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe J1eCTBUA:

yYMEHUSl 3aJaBaTh BOMPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYIHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHUTEILHO BBITIOJTHECHUS
MPEUI0KEHHOM 3a71auH;

YMEHUS TIPEJICTABIIATh MOJYYCHHBIC PE3YJIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHHUS XHUMHUYECKOTO
IKCTIIEPUMEHTa (J1TA00PaTOPHOTO OIBITA, Ja0OPATOPHOW PAaOOTHI O HCCICIOBAHUIO CBOWMCTB
BEIIECTB, YyUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JCATEBPHOCTA TIPU PEIICHHH BO3HHKAKOIIUX TPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KayecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHUE CAMOCTOSTENIBHO ONPEAETATh eI JeSTeIbHOCTH, MIIaHUPOBaTh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHWPATH
HauOosiee HPQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIOXKEHHBIM alNrOpUTM NEHCTBUN MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OIIEHNBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjbTara 3asBICHHON LenH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeijaraéMble B YCIOBUH 3a/IaHUH.



HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJabTATOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,
YCTAaHOBJICHHOTO JaHHOHW (exepanbHON paboueil MporpamMMmol, BBIJIENSIOT: OCBOCHHBIC
oOyJaromuMUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JecTBUH, cnenuduyeckue uis
IpeaMeTHON oOmacTh «XUMUs», BHIBI JCATEIFHOCTH MO TIOJIYYE€HUIO HOBOTO 3HAHHSA, €rO

MHTEPIPETAINH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.
K xonmy oOyuenust B 8 Kjacce mpenMeTHBIE pe3yibTaThl HAa 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOMIMXCS] YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX HOHSITUNA: aTOM, MOJIEKYJIa, XUMHUECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHass M MOJIEKYJIspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSpHas Macca, MaccoBas JI0JI1 XUMHYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peakus, Kiaccuuxarus
peakiuii: peakiuu COeAMHEHUS, peaKuu pa3okKeHHs], peaKllMM 3aMelIeHUs, PeaKIuu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLnH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJCHTHAas CBSA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBasi 10Jis BellecTBa (IPOIEHTHAsI KOHILIEHTPAlKsl) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHATUS MPU OIIMCAHUY BEILIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMyna BeELIECTB H
YpPaBHEHUH XUMHUYECKUX PEaKIIHil;

ONpeNeNiATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpesieNéHHOMY KJacCy COEIUHEHHUH 1o QopMmyiaMm, BHJ XUMHYECKOW CBS3U
(KOBaJIEeHTHAs! M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenzaeneeBa: 1eMOHCTPHpPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO Y4€HHs, 3aKOHa ABOTaJpo;

ONMCBIBATh M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas mnoArpynmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XUMHYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB M 3apsa sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpenesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJAs ONMCAHWE IPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHBIX YCIOBHSIX;



BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIeMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 M CHHTE3,
CpaBHEHME, 0000IIEHNE, CHUCTEMATU3aLMI0, KIAaCCU(PUKAIINIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUIsi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJACHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

ClIe0BaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOW MOCYyI0Ml u  J1abopaTOpHBIM
0o0OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOoOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA MU KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kJjacce npeiMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTUMBbIE pPEAKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHasi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeiabHO J0IMyCcTHMAas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUIsI COCTaBl€HUS (OpMYNIT BEIIeCTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMynam, BUJI XUMUYECKON CBs3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHUYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenneneeBa u AeMOHCTpUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy Ilepuonnueckoii
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB:pa3/IM4yaTh MOHATUS «TJIaBHas mnoarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W OonblIME EPUOJBI,
COOTHOCUTh 0003HaueHMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOM Tabmuue, ¢
YHMCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEIeNICHHE UX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX



COCIMHEHUH B IIpEJeiIax MAJbIX IIEPUOJOB U INIABHBIX IOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

d KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKHUC

peakuuu (IO YMCIYy W COCTAaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEMIOBOMY
3¢ deKTy, M0 U3MEHECHHUIO CTETICHEH OKUCIICHHSI XUMUYECKUX DJIEMEHTOR);

* XapaKTepHu30BaTh (OMHUCHIBATH) OOMME W CHEHU(PHUECKHE XHUMHUYECKHE CBOHCTBA

IIPOCTBIX U CIIOXKHBIX BELIECTB, MOATBEPK1ast ONMCAHKUE IIPUMEPAMU MOJIEKYJIAPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

® COCTaBJIATh YPABHEHUS AJIEKTPOJUTUYECKON NUCCOLUUALMMU KUCIIOT, IIEJIOYEH U COJIEH,

MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MIOATBEP)KIAIOIINX  CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKJY BeEIllecTBaMu
Pa3JINYHBIX KJIACCOB;

® pPaCKphIBATh CYHMHOCTb OKHCIIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX pCaKIII/II\/JI MmoCcpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3THUX peaKuHﬁ;

¢ IIPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX CTPOCHHUA, BO3MOXKXHOCTU

IMPOTECKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO

JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINK;

e co0mofaTe INpaBWiIa MOJB30BAHHUA XHMHUYECKOM MOCYyIoM M J1abopaTopHBIM

0o0OpyJIOBaHHEM, a TaKKe IpaBHja OOpalIeHUS C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO J1a00OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOJTY4SHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

¢ IPOBOJUTH PCaKHH, IMOATBCPKAAIOIINEC KauyeCTBECHHBLIA COCTaB Pa3INYHBIX BCIICCTB!:

pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, MOAUA-, KapOoHaT-, (ocdar-,
CHJIMKAT-, Cyab(ar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3YYCHHBIX
METaJUIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

¢ IIPUMCHATH OCHOBHBLIC OII€pallvin MBICIIUTEIbHON JACATCIBHOCTH — aHallu3 U CHUHTE3,

CpaBHEHME, 0000IeHne, CHUCTEeMATU3allUi0, BBIIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaONIOJeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaabHBIA U MBICJICHHBIN).
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N23 o teme bubnuorexa [JOK
50 | "OcHoBHBIE KIacChl https://m.edsoo.ru/00ad9e
HEOPraHuYeCKUX la
coequHeHun"
[TepBbie NONBITKH
Kiaccudukanuu
bu6mmoreka [JOK
XUMHAYECKUX
51 https://m.edsoo.ru/00adof
siieMeHToB. [lousTue o fa
TPYIIax CXOAHBIX -
DIIEMEHTOB
[Tepuoauueckuii 3aKoH
u [lepuoanueckas bubnunoreka [JOK
52 | cucTeMa XUMHYECKHUX https://m.edsoo.ru/00ada5
anemeHTOB J[. 1. 2¢c
Menpeneena
TTepHotbl, Ty bubmuoreka [JOK
53 ’ ’ https://m.edsoo.ru/00adas
MOATPYIIIIBI
2c
CrpoeHune aTOMOB. bubmuorexa [IOK
54 | CocraB aTOMHBIX sJIEP. https://m.edsoo.ru/00ada3

N30To1EI
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CrpoeHue 3NeKTPOHHbBIX
000JI0YeK aTOMOB

bubmuoreka [IOK
3JICMEHTOB
55 . https://m.edsoo.ru/00ada6
IIepuoanueckoit be
cucremsl JI. U. _
Meneneera
XapakTepucTuka
XUMHUYECKOTO IJIEMEHTA
bu6mmoreka [IOK
I10 €T0 IOJIOXKEHHIO B
56 . https://m.edsoo.ru/00ada8
[Tepnoanueckoit 24
cucteme /. 1. o
Meneneera
3HaueHne
[Tepunoanueckoro
3aKOHA IS pa3BUTHS bubnuotexa [JOK
57 | Hayku M npakTtuku. /. https://m.edsoo.ru/00ada9
W. MenpeneeB — 6e
Y4EHBIN, ITE1aror U
IpaKIaHUH
PesepBHBIi ypoK.
O06o06meHne u
bu6mmoreka [IOK
CHUCTEeMaTH3aIlHs
58 . https://m.edsoo.ru/00adb3
3HAHMM / 3c
Bcepoccuiickas o
poBepoyHas pabora
KonTtponbHas padoTa
N4 o teme
CroocHie bu6mmoreka [JOK
59 | (C-TPOCHHC ATOMA. https://m.edsoo.ru/00adb4
XuMu4ecKas CBs3b» / 26
Bcepoccuiickas o
poBepoyHas pabora
DIIEKTPOOTPUIIATETLHOC bubmuoreka [{OK
60 | Tb aTOMOB XMMHYECKHX https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
bubmuoreka [JOK
HMoHHas xuMHu4ueckas
61 https://m.edsoo.ru/00adac
CBSI3b
34
bu6mmoreka [JOK
KoBanenTHas nonsipHas
62 https://m.edsoo.ru/00adaa
XUMHYECKas CBS3b
b8
KoBanentnas bu6mmoreka [JOK
63 | HenoussipHas https://m.edsoo.ru/00adaa
XUMHYECKas CBS3b b8
bu6mmoreka [JOK
64 | CremneHb OKUCICHUS https://m.edsoo.ru/00adae
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OKHCIUTEIBEHO- bubmuoreka [IOK
65 | BOCCTaHOBUTEIILHBIE 1 https://m.edsoo.ru/00adb0
peakuu 76
bubmuoreka [IOK
OKUCIUTEIN U
66 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIH
76
PesepBHBIl ypOK.
O0600menne u
bu6mmorexa [{OK
CHCTEMATH3AIIH
67 . 1 https://m.edsoo.ru/00ad9c
3HAHUHN I10 TEME b2
«CTpoeHue aroma. o
XuMHudecKast CBSI3b)
PesepBHBIi ypOK.
bubmmoreka [{OK
Oo6o06111IEHNE U
68 1 https://m.edsoo.ru/ff0d61
CHCTEMATH3AIIH 6
3HAHUMN T
OBIIEE KOJIMYECTBO 68 5 4
YACOB I10 I[TPOT'PAMME
9 a KJIACC
Ng Komecto uacos IlaTa aﬂeKTPOHHble unq)posue
n/ Tema Ypoka Bcer KOHTpOJ’lebI HpaKanecml H3Yy4YEeHH 6DA30BATEIBHEIE DECYDCHI
n 0 e paboTbl e paboThbI 1 oop pecyp
[Tepuonuueckuii
3aKOH.
[Iepuognueckas bubnuoreka [JOK
1 cucTeMa 1 https://m.edsoo.ru/00adb59
XUMHAYECKUX e
anemenToB JI. 1.
Meunpeneena
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB bubmuoreka [JOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00adb6b
AJIEMEHTOB TIEPBBIX 6
TPEX MEPUOJOB
Knaccudukanus u
bubmuoreka [JOK
HOMEHKJIaTypa
3 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 5
BEILECTB B
Buaer xumuueckoit
bubmuoreka [JOK
CBSI3U U THUIIBI
4 1 https://m.edsoo.ru/00adbac
KPUCTAITUIECKHIX p
peleToK B
KoHnTtponpHas
5 1 1
pabora N21 mo teme




«IToBTOpEHHE N
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/I€JI0B
Kypca 8 Kiacca»

Knaccudukarus
XUMHYECKUX bu6mmoreka [IOK
6 peakuuii no https://m.edsoo.ru/00adbcb
pa3In4YHBIM 0
MpU3HAKaM
[Tonsatue o ckopoctn
XUMHYCCKOMN
peakuuu. [lonsitue o bubmorexa HOK
7 https://m.edsoo.ru/00adbe9
TOMOTEHHBIX U
TeTepOTreHHBIX a
peaKIusIx
Ilonsatue o
XUMHUYECKOM
pPaBHOBECHH.
DakTopsl,
BIIUSIOIINE Ha bu6moreka [IOK
8 CKOpPOCTh https://m.edsoo.ru/00adc28
XUMHUYECKOUN c
peakiuu u
ITOJIOKCHUE
XUMHYECKOTO
paBHOBECHs
OKHCIUTETBHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTEIILHBIE https://m.edsoo.ru/00adcad
peakuun €
Teopus
3NEKTPOJUTUYECKOU bubnuoreka [JOK
10 | auccommanuu. https://m.edsoo.ru/00adcd6
CunbHEBIC U cIa0bIe 8
AICKTPOJIUTHI
WNonnsle ypaBHeHHS bubmotera [JOK
11 . https://m.edsoo.ru/00add44
peakiuit g
XUMHUYECKHUE
CBOMCTBA KUCJIOT U
. bu6mmoreka [JOK
12 OCHOBAHIH B C\],S ere https://m.edsoo.ru/00add5d
MIpeICTaBIeHU 00 2
ANEKTPOIUTUYECKOM
JTUCCOIUAITAN
XuMHu4ecKue bu6mmoreka [JOK
13 | cBolicTBa coJeil B https://m.edsoo.ru/00add8b

CBCTC
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MpeCTaBICHU 00

BIEKTPOJIUTUYECKON
JICCOLMALAN
Tomsiue o bubmuoreka [IOK
14 . https://m.edsoo.ru/00add9d
TUIPOJIU3E COJICH 4
O06oO1eHue u bubmuoreka [JOK
15 | cucremaru3anms https://m.edsoo.ru/00addd1
3HAHUM 2
[IpakTnueckas
pabora NQ 1. bubmmorexa [JOK
16 | «Pemenue https://m.edsoo.ru/00addbf
9KCHECPUMCHTAIbHBIX a
3a1a9»
KonTposbHas
paborta N92 mo Teme
«DNEKTPOIUTHYECKA bubnuotexa [JOK
17 | g muccoumanus. https://m.edsoo.ru/00addec
XUMHAYECKHE 0
peaxIuu B
pacTBopax»
Oo61mas
XapaKTEePUCTHKA
bu6mmoreka [IOK
rajlor€HoB.
18 https://m.edsoo.ru/00addfe
XuMuyeckue )
CBOIiCTBa Ha -
npuMepe Xjopa
XJ1I0pOBOJOPOI.
CousiHast KUCIIOTA,
bu6mmoreka [JOK
XUMHAYECKUE
19 . https://m.edsoo.ru/00ade10
CBOICTBA, 4
MOJIy4ECHHUE, a
MIPUMEHCHHE
IIpakTrueckas
padora N2 2 o Teme
«loTvieHie bubmuoreka [JOK
20 yqv https://m.edsoo.ru/00ade34
COJITHOM KHCJIOTHI, 2
u3ydyeHue eé B
CBOMCTBY
Brruncnenus o
ypaBHEHUSAM
bu6mmoreka [JOK
XAMHAYECKAX
21 https://m.edsoo.ru/00ade48

peaxiui, eciu ouH
W3 pEareHToB JIaH B
HU30BITKE
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Oomas
XapaKTEePUCTHKA
3eMeHTOB VIA-

TPYIIIBI

bubmuoreka [IOK
https://m.edsoo.ru/00ade64
a

23

AJIOTpOTIHBIE
MOIU(UKAIIIH CEPHI.
Haxoxnenue ceprel u
€€ COeIMHEHUM B
MIPUPOJIE.
XHAMHUYECKUE
CBONCTBA CEPBI

bu6mmoreka [{OK
https://m.edsoo.ru/00ade64
a

24

CepoBogopo,
CTpOCHHE,
¢buznueckue u
XUMUYECKHE
CBOMCTBA

bubmmoreka [{OK
https://m.edsoo.ru/00ade80
2

25

OKcHbl cepsl.
CepHnas kucnora,
¢buznueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHHE

bu6moreka [IOK
https://m.edsoo.ru/00adea2
8

26

XHUMHUYECKUE
peaxiuu, Jexaliue B
OCHOBE
MIPOMBIIIIJIEHHOTO
croco6a moyyuyeHust
CEpPHOM KHUCIIOTBHI.
XUMHUYECKOe
3arpsi3HeHue
OKpY)Karollen cpeibl
COEIMHEHUSIMU CEpBI

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8
a

27

Brruucnenue
MAacCOBOMU 10U
BBIXO/Ia MIPOJIYKTa
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/00adec8
a

28

Oomas
XapaKTepUCTHKA
2JIEMEHTOB VA-
rpynmsl. A3oT,
pacrpocTpaHeHue B
MIpUPOJE,
¢busnyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adeea
6




AMMUak, ero
¢busnyeckue u

bubmuoreka [IOK
XUMUYCCKUE
29 . https://m.edsoo.ru/00adf00
CBOMCTBA, 4
MOJTy4eHUE U -
MIPUMCHCHHE
[IpakTnueckas
pabota N2 3 o Teme bubmmoreka [IOK
30 | «Ilomyuenne https://m.edsoo.ru/00adf18
aMMUaKa, U3y9IeHHe 0
€ro CBOMCTBY
A30THas KUCIOTa, €€
bubmmoreka [{OK
¢buznueckue u
31 https://m.edsoo.ru/00adf30
XUMUYCCKUE 6
CBOMCTBA Bl
Hcnonp3oBanue
HUTPATOB U COJIEN
aMMOHHS B Ka4eCTBE
MUHEpaJIbHbIX bubnuoreka [JOK
32 | ymoOpeHuid. https://m.edsoo.ru/00adf51
XHUMHIECKOE 8
3arps3HEHNE
OKpY)Karollenl cpeibl
COCTUHCHUSIMH a30Ta
docdop. Oxcua
docdopa (V) u
dhochopHas kucinora, bubnuorexa [JOK
33 | ¢usuveckue u https://m.edso0.ru/00adf68
XUMHYECKHE a
CBOMCTBA,
MOJIy4YeHUE
Hcnonp3oBaHue
docdaros B
Ka4yeCcTBe
bubmuoreka [JOK
MHHEPaJTbHBIX
34 N https://m.edsoo.ru/00adfc2
yoOpeHuit. 0
3arpsi3HeHue B
MIPUPOTHON CpesIbl
dbocdaramu
Yraepon,
pacnpocTpaHeHue B
S bubmuoreka [JOK
35 PHpOZE, https://m.edsoo.ru/00adfd9
¢buznueckue u .
XUMHUUECKHE -

CBOICTBa




Oxkcupl yriaepona,
ux (puznvYecKue u

XAMHAYECKUE
CBOICTBA. bubmuoreka [IOK
36 | DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIeMBl, e
CBS3aHHBIE C
OKCHJIOM yTJIepoJia
(IV)
bubmmoreka [{OK
VYronbHas KUCI0Ta U
37 . https://m.eds00.ru/00ac006
eé comm
Cc
[IpakTnueckas
pabota N2 4 o Teme
"[Monyuenue bubnuorexa [JOK
38 | yraekucinoro rasa. https://m.edsoo.ru/00ae027
KauectBennas e
peaxius Ha
KapOoHaT-uoH"
ITepBoHauanbHbIE
HOHATHS 00
bu6mmoreka [IOK
OpraHUYECKUX
39 https://m.edsoo.ru/00ac054
BEIIECTBAX KaK O .
COCIUHECHUAX -
yriiepoa
. bu6mmoreka [JOK
Kpemuuii u ero
40 https://m.eds00.ru/00ac080
COEIMHEHUSI .
[IpakTuueckas
padora N2 5.
Pemenne
bubmuoreka [JOK
J3KCIIEPUMEHTAIBbHBIX
41 p https://m.edsoo.ru/00ae0bf
3a/1ay4 [0 TEME )
«Baxuneiimue a
HEMETAJUIBI U UX
COEIMHEHU S
KoHnTtponpHas
paborta N23 o teme bubnuorexa [IOK
42 | «Baxwueiimmue https://m.edsoo.ru/00aelel
HEMETAJUIbI U UX 8
COEIUHEHUSD
Oo6rmas
bu6mmoreka [JOK
XapaKTepUCTHUKA
43 https://m.edsoo.ru/00aec103
XUMHAYECKAX

9JICMCHTOB —
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METAaJIOB.
Merammyeckas
CBS3H U
MeTaIndecKas
KpHUCTaJNIMYECKas
pemeéTKa.
duznueckue
CBOMCTBA METAJJIOB

XUMHYECKHUE

CBOMCTBa METAJLJIOB. bubmmoreka [{OK
44 | DIeKTpOXUMHUYECKU https://m.edsoo.ru/00ael 15
| psiT HATPSDKCHU I 6
METaJIIOB
OG6mue crmocoObl
TTOJTy4CHUS
meTaiioB. CIUTaBhL
Boraucnenus mo bu6mmoreka [IOK
45 | ypaBHEHHSIM https://m.edsoo.ru/00ael 15
XMUMHYECKHAX 6
peaKkuuii, €Ciii OJIMH
W3 pEeareHTOB
COJICPKUT IPUMECH
bu6mmoreka [IOK
46 Homsmie 0 kopposun https://m.edsoo.ru/00ael127
METaJJIOB g
bu6mmoreka [JOK
47 | IllenouyHble METAJIbI https://m.edsoo.ru/00ael4b
2
Oxcuasl 1 bu6mmoreka [JOK
48 | TUAPOKCHUIBI HATPUS https://m.edsoo.ru/00ae14b
M KaJIus 2
[IlenouyHo3emenbHbIE bubnunoreka [JOK
49 | mMeTamibl — KaJIbLUNA https://m.edsoo.ru/00ael S5e
Y MarLui 8
Baxnetimme bu6mmoreka [JOK
50 | coenuHeHUA https://m.edsoo.ru/00ael S5e
KaJblHs 8
O6oOmmenue u
51 | cucremaTtu3anusg
3HAHUI
KEcTKkoCTh BOJBI U bu6mmoreka [JOK
52 | cnocoObl eé https://m.edsoo.ru/00ac188
yCTpaHeHuUs 6
IpakTnyeckas bubmuoreka [JOK
53 | pa6ora N2 6 mo Teme https://m.edsoo.ru/00aelae

"YKEcTKOCTh BOIIBI U
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METObI €€

ycTpaHeHus"
bubmuoreka [IOK
54 | AnoMHHUMN https://m.edsoo.ru/00aelc6
4
AmdorepHbIe bubnuorexka [JOK
55 | cBolicTBa OKCHA U https://m.edsoo.ru/00aelc6
THIPOKCHIA 4
bu6mmoreka [{OK
56 | Xenezo https://m.edsoo.ru/00ae1d8
6
Oxcuapl,
THUIPOKCHUIBI M COJTH bubmorexa HOK
57 https://m.edsoo.ru/00ae35¢
xenesa (II) u xxenesa p
(I11) B
O06o06meHne u
58 | cmcremarm3amms
3HaHUU
[IpakTnueckas
pabora N2 7.
Peenne bu6mmoreka [IOK
59 |~ OKCTCPUMCHTAIILHBIX https://m.edsoo.ru/00ae3de
3a7a4 1o TemMe 3
«Baxneiinme B
METaJTBl U UX
COCITUHCHUSD»
Brruucnenus no
ypaBHEHUSM
XUMHYECKUX
peaKkuuii, €Clii OJIUH
W3 pEareHTOB JaH B bubnuoreka [JOK
60 | W30BITKE WIH https://m.edsoo.ru/00ael 75
COJICPXKHUT IIPUMECH. 0
Brrunciaenus
MAacCOBOMU JI0JIU
BBIXOJIa MPOJIyKTa
peaxiuu
O6oO0mmeHue u
61 | cucremaTtusanug
3HAHUI
KoHnTtponpHas
padota N4 o Teme
62 | «Baxuelimue

MCTAJJIBI U UX
COCAUHECHUA»




BemniectBa u
bubmuoreka [IOK
MaTepHasbl B
63 . 1 https://m.edsoo.ru/00ae3f5
IIOBCEIHEBHOI 0
’KHU3HHM YeJOoBeKa h
XHUMHUYECKOe bu6mmoreka [{OK
64 | 3arps3HEHHE 1 https://m.edsoo.ru/00ae427
OKPYKalOIIEeH CpeIbl 0
Ponb xumun B
bu6mmoreka [IOK
pelieHnH
65 1 https://m.edsoo.ru/00ae427
SKOIOTHYECKUX 0
npooieM B
Pe3epBHbIi ypoK.
bubmmoreka [{OK
O06o06111IEHNE U
66 1 https://m.edsoo.ru/00ac0d0
CHCTEMATH3AIIH .
3HAHUM B
Pe3epBHbIi ypok.
bu6moreka [IOK
O06o00611IEHNE U
67 1 https://m.edsoo.ru/00adb33
CHCTEMATH3aIIH .
3HAHUMN B
PesepBHBIi ypOK.
bu6mmoreka [IOK
O06o006111IEHNE U
68 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTHU3aLUS 5
3HAHUHN -
OBIIEE
KOJIMYECTBO HACOB| 68 4 7
I10 ITPOT'PAMME
9 0 KJIACC
Ng Koauuecrso acos ﬂaTa aﬂeKTPOHHble unq)posue
n/ Tema Ypoka Bcer KOHTpOJ’lebI HPaKTl/l‘leCKl/l H3Y4YEeHH 6
n o ¢ paGoTh: ¢ pasoTHI a o0pa3oBaTesIbHbIE PECYPChI
[Tepuonuueckuii
3aKOH.
[lepuoanueckas bubnunoreka [JOK
1 cucremMa 1 https://m.edsoo.ru/00adb59
XUMHYECKUX e
anemeHTOB J[. 1.
MenaeneeBa
3aKOHOMEPHOCTH B
W3MEHCHUH CBOMCTB bu6mmoreka [JOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00adb6b
DJIEMEHTOB IIEPBBIX 6
TPEX MEPUOI0B
3 Knaccudukanus u 1 bubnmoreka [JOK




HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

https://m.edsoo.ru/00adb7e
2

Bunnl xumuueckoit
CBSI3H Y THUIIBI
KPUCTAJUTHYECKUX
peLEToK

bu6mmoreka [{OK
https://m.edsoo.ru/00adbac
6

KontponbHas
pabora N21 mo Teme
«IloBTOpEHNKE N
yriIyOJieHue 3HAaHUN
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kimacca»

Knaccuduxanus
XUMHUYCCKUX
peakuuii o
pasIuyHBIM
MpHU3HAKaM

bu6moreka [IOK
https://m.edsoo.ru/00adbcb
0

[Tonsatue o ckopoctn
XUMHYECKOH
peakuuu. [lonsitue o
TOMOTEHHEIX U
reTepOTreHHBIX
peaKuusx

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9
a

Ilonatue o
XUMHYECKOM
PaBHOBECHH.
®DaKTopHI,
BJIMSIOIINE Ha
CKOPOCTH
XUMHYECKOH
peakIuu 1
MOJIO)KEHHUE
XHMHYECKOIO
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28

C

OKHCIIUTEILHO-
BOCCTAHOBUTEIILHEIE
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00adcad
e

10

Teopus
NIEKTPOIUTUYECKOI
JUCCOLUALNN.
CunbHble U ciiabble
AIIEKTPOJIUTHI

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd6
8

11

Honnble ypaBHEHUSA
peakuui

bu6mmoreka [JOK
https://m.edsoo.ru/00add44




[ee]

XUMHYECKHUE
CBOMCTBA KUCJIOT U
OCHOBAHHH B CBETE

bubmuoreka [IOK

12 . https://m.edsoo.ru/00add5d
MpeICTaBICHUIA 00 2
BIEKTPOJIUTUYECKON -
IUCCOLIMAINU
XUMHAYECKHE
CBOMCTBA COJIEH B
bu6mmoreka [IOK
CBETE
13 . https://m.edsoo.ru/00add8b
Mpe/iCTaBIeHU 00 )
BIEKTPOJIUTUYECKON -
IUCCOLIHAIINHT
bubmmoreka [{OK
TlongaTtue o
14 . https://m.edsoo.ru/00add9d
TUAPOJIN3E COJIeH 4
O06o06meHne u bu6moreka [IOK
15 CHUCTEMaTHU3aLus https://m.edsoo.ru/00addd1
3HAHUMN 2
[TpakTrueckas
padora N@ 1. bubnuoreka [JOK
16 | «Pemenue https://m.edsoo.ru/00addbf
9KCIIEPUMEHTAJIbHBIX a
3a1a4uy
KonTposbHas
padorta N92 o Teme
«NEKTPOJIUTHYECKA bubnuoreka [JOK
17 | g mucconmanus. https://m.edsoo.ru/00addec
Xumuueckue 0
peakiuu B
pacTBopax»
Oo6ras
XapaKTEPUCTHKA
bubmuoreka [JOK
raJ0reHOB.
18 https://m.edsoo.ru/00addfe
XUMHYECKHE )
CBOMCTBA Ha -
puMepe XJopa
XJI0pOBOJOPOA.
CounsiHast KUCIIOTA,
bu6mmoreka [JOK
XUMHAYECKUE
19 . https://m.edsoo.ru/00adel0
CBOIJCTBA, A
NOJTy4eHHe, a
MIPUMEHECHHE
TpakTHueckas bubmuoreka [JOK
20 https://m.edsoo.ru/00ade34

pabota N2 2 o Teme

8




«[Tonyuyenue
COJISSHOM KHCIIOTBHI,
n3y4yeHue eé
CBOMCTB»

21

Breraucnenus mo
ypaBHEHUSIM
XUMHAYECKUX
peaKkuuii, €Ciii OJUH
W3 PEareHTOB JIaH B
H30BITKE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade48
8

22

Oo61mas
XapaKTEePUCTHKA
3eMeHTOB VIA-

TPYIIIBI

bubmmoreka [{OK
https://m.edsoo.ru/00ade64
a

23

AnnoTponHbie
MOJU(PHUKAIIUU CEPBI.
Haxoxnenue cepbl u
€€ coeIMHEHUII B
MIPUPOJIE.
XUMUYECKUE
CBOICTBa CephI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64
a

24

CepoBoaopon,
CTPOCHHE,
dbuzuveckue u
XUMHUYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade80
2

25

OKcupl cepsbl.
CepHnas KuciorTa,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea2
8

26

XUMHUYECKHUE
peaKkLuu, JIexKalme B
OCHOBE
MIPOMBILIIIEHHOTO
crioco0a MoJy4yeHHs
CEpPHOM KUCIIOTBHI.
XHUMUYECKOE
3arpsi3sHEHUE
OKPYKaroLEen CpeJibl
COCIMHEHUSIMU CEPbI

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8
a

27

Brruucnenne
MacCOBOU JI0JIH
BBIXOJa IPOJYKTA

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8

a




peakinuu

OO6mras
XapaKTEePUCTHKA
37eMeHTOB VA-
rpynmnsl. A3oT,

bu6mmoreka [{OK

28 | pacmnpocTpaHeHHUE B https://m.edsoo.ru/00adeea
IPUpOJIE, 6
¢busnveckne u
XUMHYCCKUC
CBOICTBA
AMMUak, ero
¢buznueckue u
bubmmoreka [{OK
XUMHYECKUE
29 . https://m.edsoo.ru/00adf00
CBOMCTBa, 4
MOJTy4eHUE U -
MIPUMCHCHHE
[TpakTuueckas
pabota N2 3 o Teme bubmoreka [IOK
30 | «ITonyuenue https://m.edsoo.ru/00adf18
aMMUaKa, n3y9deHue 0
€ro CBOWCTBY»
A30THas KUCI0TA, €€
bu6mmoreka [IOK
dbuzuveckue u
31 https://m.edsoo.ru/00adf30
XUMHYECKHE 6
CBOMCTBA B
Hcnonb3zoBanue
HUTPATOB U COJICH
aMMOHHSI B KQUeCTBe
MHHEPaJTbHBIX bubnuorexa [JOK
32 | ymoOpeHuid. https://m.edsoo.ru/00adf51
XUMHUYECKOe 8
3arpsi3HeHue
OKPY’KaIoIeH Cpe/Ibl
COEIMHEHUSIMU a30Ta
®ochop. Oxenn
docdopa (V) u
(docdopHas kuciora, bubnunoreka [JOK
33 | ¢dusuueckue u https://m.edsoo.ru/00adf68
XUMHYECKHE a
CBOMCTBA,
MOJTy4eHUe
Hcnons3oBanue
bu6mmoreka [JOK
¢docdartos B
34 https://m.edsoo.ru/00adfc2
KauecTBe

MUHCPAJIbHBIX

0




ynoOpeHuit.
3arpsi3HeHue
IIPUPOTHOM CpeIbl
dbocharamu

35

Yraepon,
pacnpocTpaHeHue B
IpUPOJE,
¢busnveckne u
XUMHYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9
c

36

Oxkcupl yriaepona,
ux pusuyeckue u
XUMHYECKUE
CBOICTBA.
DKOJIOTHYECKHE
poOIeMsl,
CBSI3aHHBIE C
OKCHJIOM yriiepoJia
V)

bubmmoreka [{OK
https://m.edsoo.ru/00adfeb
€

37

VYronpHasa KUCI0OTa 1
e€ conn

bu6moreka [IOK
https://m.edso00.ru/00ae006
c

38

[IpakTnueckas

pabota N2 4 o Teme
"Ilonryuenue
YTJIEKUCIIOTO Tasa.
KauecTBennas
peakuus Ha
KapOoHaT-uOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
€

39

[TepBoHayanbHbIE
TOHATHS 00
OpPraHUYECKUX
BEIECTBAX KaK O
COEIMHEHUSIX

yriepoaa

bubmuoreka [JOK
https://m.edsoo.ru/00ae054
e

40

Kpemuuii u ero
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ac080
a

41

IIpakTrueckas
pabora N2 5.
Pewenne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe
«Baxnenmue
HEMETAJIIBI U UX

bu6mmoreka [JOK
https://m.edsoo.ru/00aeObf
2




COCAUHECHUA»

KontponbHas

paborta N23 mo Teme

bubmuoreka [IOK

42 | «Baxuelimue https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX 8
COCTMHCHUS
O6mas
XapaKTEePUCTHKA
XUMHUYCCKUX
3JIEMEHTOB —
METAJLJIOB.
MeTtananyueckas bubmmorera [TOK
43 https://m.edsoo.ru/00ae103
CBSI3b U
MeTaJlTn4ecKas <
KPUCTAITUIECKAS
pemeéTKa.
duzndeckue
CBOMCTBA METAJIJIOB
XuMHUIecKue
CBOMCTBA METAJJIOB. bu6moreka [IOK
44 | DREKTpOXUMHYECKU https://m.edsoo.ru/00ael 15
1 psJ HANIPSDKEHU M 6
METaJJIOB
O01mme crioco0nl
MTOJTyYCHUS
meTaiioB. CILIaBhL
Breraucienus mo bubnuoreka [JOK
45 | ypaBHEHHSIM https://m.edsoo.ru/00ael 15
XUMHYECKUX 6
peaKkuuii, €Clii OJIUH
W3 peareHTOB
COJICPXKUT IPUMECH
[TonsaTue o Koppo3uu bubmorera [JOK
46 https://m.edsoo.ru/00ael27
METaJJIOB g
bubmuoreka [JOK
47 | llemo4yHble METAJLIBI https://m.edsoo.ru/00ac14b
2
Oxcuapl 1 bu6mmoreka [JOK
48 | ruapoKcHUIBl HATPUSA https://m.edsoo.ru/00ael14b
U Kaaus 2
[[lenouHo3emMeTbHbBIE bubmuoreka [JOK
49 | mMeTamibl — KaJIbIUNH https://m.edsoo.ru/00ael 5e
U Mar"uu 8
50 Baxnetimme bu6mmoreka [JOK

COCAMHCHUA

https://m.edsoo.ru/00ael5e




KalblIUs

[ee]

O06o0061IEHNE U

51 | cucremaruzanms
3HAHUU
JK€ctkocTh BOJIBI U bu6mmoreka [{OK
52 | cmocoOsI eé https://m.edsoo.ru/00ae188
yCTpaHEHHUs 6
[IpakTnueckas
pabota N2 6 o Teme bubmmoreka [IOK
53 | ")KécTkocTh BOMBI U https://m.edsoo.ru/00aelae
METOJIBI €€ 8
ycTpaHeHHs "
bubmmoreka [{OK
54 | AnoMHHUH https://m.edsoo.ru/00aelc6d
4
AmpoTepHbIe bubnuoreka [JOK
55 | cBoiicTBa OKCHIA U https://m.edsoo.ru/00aelc6
THIPOKCHIA 4
bu6moreka [IOK
56 | Xeneso https://m.edsoo.ru/00ae1d8
6
Oxcupl,
TUAPOKCHJIBI ¥ COJIN bubmmorexa IOK
57 https://m.edsoo.ru/00ae35¢
xenesa (I1) u xenesa 6
(IIT) B
O06o06meHNe 1
58 | cumcremarm3amms
3HAaHUU
[IpakTuueckas
padorta N2 7.
Pewenne bu6mmoreka [JOK
59 |~ OKCTCPHMCHTAILHEIX https://m.edsoo.ru/00ae3de
3a7a4 10 TeMe g
«Baxwueiimue B
METaJlIbl U UX
COCTUHCHUSD»
Brrunciaenus mo
ypaBHEHUSAM
XUMHUYECKUX
peakiuii, eciiv 0AUH bu6mmoreka [JOK
60 | u3 peareHTOB /IaH B https://m.edsoo.ru/00ael 75

HU30BITKE HIIN
COIEPKUT IPUMECH.
Breraucnenus
MacCOBOM 1011

0




BBIXOJa TPOJIYKTA
peakuuu

61

O06o0011IEHNE U
cUucreMaTrui3alusa
3HAHUI

62

KontponbHas
paborta N24 mo Teme
«Baxnenmue
METaJUIBl U UX
COCTMHEHUS»

63

BemntectBa u
MaTepHuabl B
MOBCETHEBHOM
JKU3HU YeJOBeKa

bu6moreka [IOK
https://m.edsoo.ru/00ae3f5
0

64

XUMHUYECKOE
3arpsi3HEHNE
OKpY)KaroIlenl CpeJibl

bu6moreka [IOK
https://m.edsoo.ru/00ae427
0

65

Pons xumun B
pereHun
DKOJIOTHYECKUX
npooieM

bu6mmoreka [IOK
https://m.edsoo.ru/00ae427
0

66

Pe3epBHbIil ypok.
O06o001menue u
CHCTEMAaTH3allHs
3HAHHHI

bu6mmoreka [IOK
https://m.edso00.ru/00ae0d0
a

67

Pe3epBHbIi ypok.
O06o06meHNe 1
CHCTEMAaTH3alHs
3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33

C

68

Pe3epBHbIi ypok.
O060011IEHNE U
CHCTEMATHU3aLIH
3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2

OBILEE
KOJIMYECTBO YACOB | 68 4 7
[10 TIPOTPAMME

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJbHOM ITPOI'PAMMBbI

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s




IIo Teme: «HepBOHa‘-IaJIBHBIC XUMHNUYCCKUEC ITOHATUS)

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHUX TIOHSTHI: aroM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, IPOCTOE BEILIECTBO, CIIOKHOE
BEUIECTBO, CMeCh (OJHOpOJHAs W HEOJAHOPOJIHAs), BaJEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIIpHash Macca, KOJIUYECTBO

BCIICCTBA, MOJIb, MOJISIpHAad Macca, MacCoBasA O0Jd XHUMHUYCCKOI'O

H 3JIEeMEHTa B COCIMHEHHMU, MOJIIPHBIH 00BEM, XUMUYECKas peakius,
KIacCH(UKAIMS ~ peaKIMid:  peaklud  COCAUHCHHS,  PCAKIUU
pa3lioKEHUsl, pEaKluu 3aMelIeHUs, pPEaKIuu OoOMeHa, DJK30- Hu
SHJOTEPMHUUECKHE PEAKIUHU, TEIUIOBOM 3¢ (EeKT peakiuu, pacTBOp,
MaccoBas J10J1s BelecTBa (TIPOIEHTHAs KOHIIEHTPAIsi) B paCTBOPE

- WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATUU M

' MIPUMEHSTH 3TH MOHATHUS MIPU OMMCAHUH BEIIECTB M MX MIPEBPAIICHHI

13 WCIIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHUS (OpMYI

' BEIIECTB U YPAaBHECHUN XUMHUUYECKUX PEaKIIHil
pacKpbIBaTb CMBICII 3aKOHOB  COXpPAaHEHHUS MacChl  BEIIECTB,

1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO Y4Y€HHUs, 3aKOHa
ABoraapo

Ls OTpENeNiATh BaJlEHTHOCTh aTOMOB  3JEMEHTOB B  OWHAapHBIX

' COEIMHEHUSIX

L6 KJIaCCU(PUIMPOBATh XUMHYECKHE peakuuu (M0 YHCIy MU COCTaBy

. YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D deKTy)

17 BBIUUCIISATH OTHOCHUTEIBHYIO MOJEKYISIPHYI0O U MOJIIPHYIO MAacCChI

' BEIIECTB

L8 BBIUUCIISATH MAacCOBYIO JIOJIIO XMUMHYECKOTO 3JIeMEHTa 1o (opmyie

' COeIMHEHUS,

1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUSA — HaOJNIO/IEHUE,

1.10 U3MEPEHHE,  MOJCIUPOBAHUE,  OKCIEPUMEHT  (peasibHbId |
MBICJICHHBIN )

2 [To Teme: «BaxHelmume npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)

51 pacKpbpIBaTh CMBICII OCHOBHBIX XHMHYECKHUX MOHSATUH: OKCHUJ,

' KHCIIOTa, OCHOBAHHUE, COJIb

)5 ONpeNeNsATh MPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy

' COEIMHEHUH 1o Gopmynam

2.3 KIIaCCU(PUITMPOBATH HEOPTAHUYECKUE BEIIECTBA

24 XapakTepu30oBaTh (OMUCHIBaTH) OONME XUMHUYECKHE CBOICTBA




BCHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPXKAAsA OIMMCAHUC IIPUMCEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4YCCTBCHHOI'0 COCTaBa, BO3MOKXHOCTU MNPOTCKAHUA XUMHYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TIOCYIOW H
1abopaTopHBEIM 00OpyIOBaHWEM, a TAaKXKe TMpaBUiIaM OOpamIeHUs C
BEIIIECTBAMU B COOTBETCTBHUHM C HHCTPYKIUSMU IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUUYECKUX OTBITOB MO TMOJYYCHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BeEIIECTB (BOAOPOJa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOM JI0JIEM pPacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATH M MIPOBOJIUTH XUMHUUECKHE IKCIIEPUMEHTHI 110
pacmo3HaBaHUIO pPACTBOPOB WIEJOYed W KHUCIOT C TOMOIIbIO

WHIUKATOPOB (JJakMyc, (heHon(Tanent, METUIIOPAHXK U APYTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKIINU

[Io Tteme: «llepuonnuecknii 3akoH u Ilepmommueckass cucrema
xumuueckux snemeHToB J[. M. MenaeneeBa. CTpoeHuE aToMOB.

Xumudaeckas cBs3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHLHBIE pPEaAKIUN»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHITHM: SIIpO aToMa,
JJICKTPOHHBIM CJIOM aromMa, aToOMHas OpOuTanb, pPaadyC aroMma,
XMMHYECKas CBsI3b, MOJISIpHAS W HEMOJIIpHas KOBAJEHTHAas CBS3b,
ANEKTPOOTPHUIIATENIFHOCTh, HOHHAs CBSI3b, MOH, KaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECCKHUE IJICMCHTHI

3.3

OIHCHIBATh U XapaKTepu3oBaTh TaOim4Hyro ¢opmy I[lepuoamueckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3jnuyaTh MOHATHUS «TJIAaBHAS
noarpynmna (A-rpynma)» u «mnobounas mnoarpymnmna (b-rpymma)y,

«MaJibIe» U «OO0JIbIIIHE) MICPUOAbI

34

packpeiBaTh cmbicn Ilepuoanveckoro 3akona JI.M. Menneneena:
JEMOHCTPHUPOBATh MOHUMAHUE NMEPUOIMYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX DJIIEMEHTOB OT HX I0oJ0XKeHus B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCHUTD O603Ha‘-ICHI/I$I, KOTOPBIC HUMCIOTCA B Ta6nnue
«HepI/IO,Z[I/I‘leCKaSI cucreMma XUMHWUYCCKHUX 9JICMCHTOB I[I/I
MeHpeneeBa» C YHCIOBBIMU XapaKTCpUCTUKaMu CTPOCHUS AaTOMOB
XUMHUYCCKHUX OJICMCHTOB (COCTaB U 3apdana  saapa, 061.[[66 YHUCJII0

QJICKTPOHOB U paCHpCACIICHUEC UX IO 3JICKTPOHHBIM C.IIOSIM)




3.6

OIIpCACIIATD CTCIICHDb OKHUCIJICHHUA 9JICMCHTOB B 61/1Hapme

COCAUMHCHUAX

3.7

ONpENENATh BUJA XUMHUYECKOM CBsI3M (KOBaJE€HTHas U HOHHAas) B

HCOPraHN4CCKUX COCIUHCHUAX

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC pe3yJbTaTbl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo Teme: «BenecTBo u XUMHYECKas pEAKLUs»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHH: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, JICKTPOIUTHUYECKAsT JIUCCOLMAIINS,
peakiu MOHHOrO OOMEHAa, KaTalu3aTop, XMMHUYECKOE paBHOBECHUE,
oOpaTuMbIe u HeoOpaTUMbIe peakuuu, OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIIbHBIE  PEAKIMH,  OKHCIHTENb, BOCCTAHOBUTEID,
OKHCJICHHE M  BOCCTaHOBJIEHHE, aJJIOTPONUs, aM(pOTEpPHOCTH,
XUMUYEeCKass CBsI3b  (KOBAJICHTHAs, WOHHAsA, MeTaJuTMYecKas),

KpUCTAJIJINYECKast peléTKa, CIlaBbl, CKOPOCTh XUMHUUECKON peaKINU

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATUN U

IPUMCHATH 3THU NOHATHUA IMPHU OIIMCAaHNHU BEUICCTB U UX npeBpameHHfI

1.3

COCTaBIIATh ypPaBHEHUS SJIEKTPOJUTHYECKON AMCCOIUAIUM KHUCIIOT,
ET0YEH W COJICH, TMOJHbIE W COKpAlIEHHbIC YPABHEHHS pPEaKIUi

MOHHOTI'O 0OMeHa

1.4

PaCKprIBaTh CYHIHOCTb OKHCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUA SJICKTPOHHOTI'O OajaHca 3THUX peaKuHﬁ

1.5

IPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU

ITo Ttemam: «HemeTamnel U UX coeauHEHHSI» U «MeTannbpl U HX

COCIUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEIU(PUUECKUE XUMHUECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOJATBEPXKIasi OMUCAHHE
pUMepaMu MOJIEKYIISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYCCKUX peaKHHI’I

2.2

COCTaBJIATh YpPAaBHCHHSA peaKquI, MNOATBCPKKAAOIINX CYIHICCTBOBAHNC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpOCHUA,
BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ B Pa3JIMIHBIX

YCIIOBUSIX

24

CJICA0BAaTh IIpaBHJIaM  IIOJIb30BAHUA XUMHUYECKOH HOCYI[Oﬁ n




nabopaTopHbIM 00OpyIOBaHUEM, a TaKXKe TMpaBuUiIaM OOpaimieHus c
BCIICCTBAMU B COOTBETCTBUM C HHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
HaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPpOBOAMTL PpCaKHM, MNOATBCPKAAIONINEC Ka4eCTBEHHBIII COCTaB
Pa3iIMYHbIX BCIICCTB: PACIO3HABATHL OIIBITHBIM HYTCM XJiopuna-,
Opomua, woauna, kapOonar, docdar, cuimkar, cyiabdar, THAPOKCH]I-
HOHBI, KAaTHUOHBI aMMOHUA, HNOHBI N3Yy4YCHHBIX METaJJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy)Karomas cpeiar»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XxuMuuyeckux nonsatuil: I1/IK Bemecrsa;

KOPpO3Hs METAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBIC onepam/m MI)ICJ'II/ITGJ'H)HOf/i OCATCIBbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O0000IeHne, CHUCTeMaTH3alHIO,
BBISABJIICHHC HpI/I‘—II/IHHO—CHeI[CTBeHHBIX CB${3GI>'I — JIA I/ISy‘-IeHI/ISI CBOI71CTB
BCIICCTB U XHUMHUYCCKHUX peaKHI/IfI; eCTeCTBeHHOHaquBIe METOIbI
MO3HAHUs — HAOJIIOICHUEe, H3MEPEHHE, MOJICTMPOBAHNE, IKCIICPUMEHT

(peanbHBIN U MBICIICHHBIN )

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

8 KUIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘IaJ'IBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipeamer xumuu. Ponb XUMUM B KM3HM 4YelloOBeKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSTHUE

BCIICCTB

1.2

ITonsTue o MeToJax MO3HAHUS B XUMUM. UHCThIEC BEIleCTBA U CMECH. Crioco05b1

pasacicHuA cMmeceit

1.3

ATOMBEI U MOJICKYIJIBI. Xumnyeckrue 3neMeHThl. CHMBOJIBI  XMMHYECKHX

OJICMCHTOB. HpOCTLIC " CJIOKHBIC BEIIICCTBA. ATOMHO-MOHCKYJ'IHPHOC Y4d€HUuC

1.4

XuMHu4decKas (I)OpMyJ'Ia. BaneHTHOCTh aTOMOB XHMHUYECKHUX D3JIEMEHTOB. 3aKOH
IMOCTOAHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENbHAS aTOMHasn macca.
OtHocuTenbHAS MOJICKYJIdpHass Macca. MaccoBas 107151 XMMHYECKOT0 AJI€MEHTa

B COCOAMHCHUU

1.5

KonunuectBo BemectBa. Monb. MoisipHas Macca. B3anMOCBS3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuérsl mo Qopmynam

XHUMHUYECKHUX COCIMHEHUM




1.6

®u3nyecKue U XMMUYECKUE SBJIICHUA. XUMUYECKAs peakuus U €€ IPU3HAKHU.
3aKoH COXpaHEHHs MacChl BEIIeCTB. XUMHUECKHe ypaBHeHus. Kinaccudukanus

XUMUYECKHUX PEaKIii (COeAMHEHUS, Pa3I0KEeHUs, 3aMeIIeHNUs, 0OMeHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYI0H, C MpaBUIaMU
paboTel B naboparopur W THpHéMaMH OOpamieHWs ¢ J1aOOPATOPHBIM
o0OpyJIOBaHHEM, H3Yy4eHHE U OIUCaHue (U3UYECKUX CBOWMCTB 00pa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOmroneHne Qusnyecknx (TUIaBICHHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHWE U KOHIEHCAlUs BOJAbI) U
XUMUYECKUX  (TOPEHHE  CBEUYM, TMPOKAJMBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBUE Mejla C KHUCJIOTOW) SBJICHHWM, HAOMIONEHUE W OMHCaHUE
MPU3HAKOB  MPOTEKAHMSI XMMHUYECKUX peakuui (pasjokeHue caxapa,
B3aUMOJICCTBUE CEPHOM KUCIOTHI C XJIOpUAOM Oapus, pasjoKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE XKelle3a C PacTBOPOM
com meu(Il), n3ydeHue cmocoOoOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,
(unpTpOoBaHUE, BBIMIAPUBAHUE, MUCTUIULAIMUSA, XpomaTtorpadwus), MpOBEICHUE
OYHCTKHU MMOBAPEHHOM COH, HAOII0IECHNE U ONTMCAHHE PE3YIbTAaTOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHMsI MacChl, CO3JIaHUE MOJeNnei

MOJIEKYIT (IITapOCTEPKHEBBIX )

Baxwuelinre npeacTaBUTeIM HEOPraHUUECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — 3I€MEHT U MPOCTOE
BelecTBo. HaxoskeHue kuciopoaa B MpUpoAe, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakmuu ropeHus). Okcunbl. [lpumenenue kucmopona. CrocoObl
MOJIy4eHHUS] KHUCJIOpoJa B Jaboparopuud M MpoMbIILieHHOCTH. KpyroBopoT

Kucioposa B mpupojie. O30H — aioTporiHas MoauuKaus KUCIopoa

2.2

TemnoBoil a3 heKT XUMHUUECKON peakuu, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U DHIOTEPMHUUYECKUE peakiiu. TOIUIMBO: yroyib U MeTaH. 3arpsisHEHUE BO3/1yXa,

YCUJICHHUC ITAPpHUKOBOTI'O B(b(beKTa, pa3pymieHnue 030HOBOI'O CJIOs

2.3

Bonopon — anemeHT u mpocTtoe BemiecTBO. HaxoskleHne BoAopoja B MPHUPOJIE,
¢u3nueckre W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOObl MOTYyYeHHSI.

Kucaote! u conu
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MonspHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnuyeckue cBorcrBa BOoJabl. Boma kak  pactBopurens.  PacTBOpBI.
HacsliienHbpie 1 HEHACBILLIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1011 BellecTBa B pacTBOpe. XHMMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKM3HM 4YenoBeka. KpyroBoport
BO/JIbI B IPUPOE. 3arpsa3HEeHue NpUpOaHbIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX

BOJO




2.6

Knaccudukanuss Heopranmueckux coeaumHeHuid. Oxcuapl. Kiaccudukanus
OKCUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosneoOpasyrone. Homenkiatypa okcuaoB. Dusnueckue M XUMHYECKHE

CBOMCTBA OKCHJIOB. [losrydeHune okcuoB

2.7

OcnoBanms. Knaccudukanuss ocHOBaHMiA: MIEJIOYM H  HEPACTBOPUMBIE
ocHoBanus. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHui. [lonyueHue ocHOBaHU

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. ®dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Pan aktuBHoctm mertaimoB H.H. bekerosa.

[Tonyyenue kucaot
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Comu. Homenknatypa comneil. @usznueckue W XMMHUYECKHE CBOMCTBA COJICH.

[Tony4yenue coisent

2.10

I'enetmueckas CBSI3b MCXKAY KilaCCaMH HECOPTaHUYCCKUX COGHI/IH@HI/Iﬁ

2.11

XHWMHWYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE ONPENEICHUE  COACpKaHUSA
KHCJIOpOZa B BO3/AyXe, IMOJydeHHE, COOMpaHHe, pacro3HaBaHUE W HM3y4YCHUE
CBOWMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOIOM U
yCIIOBUSI BOBHUKHOBEHHUS U MpEKpalleHus ropeHust (mmokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJIOB M OIHCAHHE HX CBOWMCTB, IMOJY4YCHHE, COOHMpaHuUe,
pacrno3HaBaHHe M H3Y4Y€HHE CBOWCTB BOJOpOJa (TOpeHue), B3auMOJIEHCTBUE
Bojiopoaa ¢ okcumoMm meau(Il) (Bo3aMOKHO MCTIOJIL30BaHUE BUACOMATEPUATIOB),
HaOmoeHne 00pa3lioB BEIIECTB KOJUYECTBOM | MoOJb, HCCIIETOBaHUE
OCOOCHHOCTEHl PAacTBOPEHUS BEIIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMNpeAeIEHHONW MaccoBOMl JoJieil pacTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBUE BOJBI C MeTa/llaMu (HAaTpUEM M KaJbIHEM)
(BO3MOKHO HCHOJIB30BaHUE BHJIEOMATEPUANIOB), OIpEACICHUE pPacTBOPOB
KACJIOT U IIEJNOYel C TMOMOINBI HHAWKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, HAONIOIEHHE HW3MEHEHUS
OKpackd HHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJ0Yeil, u3yueHue
B3aumojeiictBus okcuga Mmenu(ll) ¢ pactBopom cepHOI KHUCIOTHI, KUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3alluy, MoJydeHHe HEPAaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHME OJHOTO0 MeTaula JpyruM U3 pacTBOpa COJIM, pELIeHHE
SKCIEpUMEHTANbHBIX 33/a4 Mo TeMme «BaxHelme Kiacchl HEOPraHMYECKHX

COEIMHEHUIT»

[lepunoanueckuii 3akoH u [lepuoanyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHrne aToMOB. XUMUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

HepBLIe TIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHUYECKHX »djJeMeHTOB. IloHsTHe o




IPYNIax CXOIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAIIbI,
rajoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHU bl U TUAPOKCHUIBL

3.2

[Iepnognueckuit 3axoH. [lepuoauueckas cucreMa XuMu4ecKkux ainemeHTos /.M.
Menpeneesa. KopoTkonepuoanas u JUIMHHOIIEpUOAHAS (hopmbI
[Iepnognueckoit cucremsl xuMmuueckux viemMeHtoB JM. Menneneesa.
[Iepuoasl m rpynmnsl. PHU3MYECKUH CMBICI IMOPSAIKOBOTO HOMEpPA, HOMEDPOB

nepruoaa v IrpyIibl 3JICMCHTA
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Crpoenne atomoB. CoctaB atomHbIX sanep. M3otonsl. Dnekrponsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHUMHUUYECKHUX JIIEMEHTOB
[Tepnognueckoit cucremel J[.M1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XHMHMYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpylnmaM W IEpHOJaM.
3nauenue [lepmognueckoro 3akoHa M Ileprnoanyeckod CUCTEMBI XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHS Hayku W npaktuku. .M. MenpaeneeB — y4€Hbld U

rpakJIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (moJjisipHass M HEMOJSIpHAasi)  CBSI3b.

SHGKT];)OOT];)I/IHaTeJ'IBHOCTI) XAMHYECKHX dJIEMEHTOB. MloHHas CBSI3B

3.6

Crenenpb okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE peakinu. [Iporieccsl

OKHCJICHHUS M BOCcCTaHOBICHNU. OKHUCINUTEIIM U BOCCTAHOBHUTEIIN

3.7

XUMHAYECKUH OKCIICPUMECHT. H3YUYCHUC 06pa3u0B B€IIECCTB MCETAJIIOB U
HEMCTAJJIOB, B3aI/IMO,I[eI>'ICTBPIC TUAPOKCHAa IIKMHKAa C pacTBOpaMHU KHCJIOT H
H.[CHO‘leﬁ, IIPOBCACHUEC OIIBITOB, WIIIOCTPHUPYIOIIUX HPHUMEPbl OKHUCIHUTCIIBHO-

BOCCTAaHOBUTEJBbHBIX PEaKUil (TOpeHue, peakiuu pa3ioKeHUs, COCTUHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT CO/IeP:KAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMU4eCKUX 3iemMeHToB 1. 1.
MenpgeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOIOB, KalMsl, KalbLUs U HX
COCIMHEHUN B COOTBETCTBHUM C IOJIOKEHHUEM dJEMEHTOB B Ilepnoaunueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHIbl XHMHUYECKOHM CBSI3M. THIIBI KpUCTATNINYCCKUX

peI_I_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peHIéTKI/I




U BHJIA XUMHYEeCKO# cBs3u. Kitaccudukanys 1 HOMEHKIaTypa HEOPraHUIECKUX
BELIECTB (MEXIyHapoaHas U TpUBUAJIbHAsA). XMMHUECKUE CBOMICTBA BEIECTB,
OTHOCSIIMXCSA K pPa3IuyHbIM  KJIacCaM  HEOPraHMYECKHX COCIMHECHUM,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMU4ecKUX peakluii 10 pa3InYHbIM IpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIioBoMy 3ddekry, mo
U3MEHEHHIO CTETNICHEH OKHCICHHS XMMHUYECKHX 3JIEMEHTOB, IO OOpaTHMOCTH,
0 y4acTHUIO Karajgusaropa). OJK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYSCKOM pC€aknuun

1.4

[TonsiTe 06 oOpaTUMbBIX U HEOOpPATUMBIX XMMHYECKUX peakuusax. [lonstue o
TOMOT€HHBIX U F€TepOreHHbIX peakiusax. [loHsTHe 0 XuMH4ecKoM paBHOBECHUHU.
@akTophl, BIMAIOIIMNE HAa CKOPOCTb XUMHUYECKOM peaklMH M TOJOXKEHUE

XHUMHUYECKOTO PaBHOBCCHUSA

1.5

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakunud.  CocTaBieHHE  ypaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH C HCIOJIB30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

1.6

Teopusi NIEKTPONTUTUYECKON AUCCOLMALIMHU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M UCCOLMALIMN BEUIECTB C PA3IUYHBIMU BUIAMU
xuMmuueckoi cBszu. CreneHs nuccounanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHIL.
Peakiun noHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEAaKIMid MOHHOTO OOMEHa,
MOJIHBIE U COKpAallEHHBbIE HOHHBIE YypaBHeHMs peakuuid. CBOHCTBa KHUCIOT,
OCHOBaHMH MW COJEH B CBETE MPEACTABICHUH 00 3JICKTPOJMTHYCCKOU

AuCCOolaIlu. KauecTBeHHEBIC p€aKknun Ha HOHBI. Ilonsatue o TuapoJIm3c coJieit

1.7

XUMHAYECKUH OKCIICPUMCHT. O3HAKOMIJICHUE C MOJICIAMH KPHUCTAIINYCCKUX
peHléTOK HCOPraHM4YCCKUX BCIICCTB — MCTAJJIOB H HEMCTAJLJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BCIICCTB (XJ'IOpI/I,I[a HanI/ISI); HCCJIICAOBAHUC 3aBUCHUMOCTHU
CKOpPOCTHU XUMHYECKOM p€aKuun OT BOSﬂeﬁCTBHH Pa3JIMIHBbIX (baKTOpOB;
HCCIICAOBAHUC QJICKTPOIIPOBOAHOCTH pacTBOpPOB BCIICCTB, Imponecca
Jucconuanum  KHCJIOT, menoqeﬁ U cojeH (BOSMO)I(HO HCIIOJIB30BaHHUC
BI/I,Z[eOMaTepI/IaJ'IOB); MNpOBEACHUEC  OIIBITOB, HWIHOCTPUPYIOIIUX  IMPU3HAKH
IIPOTCKAHUA peaKHHI’I HOHHOT'O0 0OMEHa (06p330BaHI/Ie ocCaakKa, BbIACJICHUC Ia3a,
O6paSOBaHI/Ie BOI[H); ONBITOB, HWIUIIOCTPUPYIOIIUX HNPUMCEPBI OKHUCIUTCIBHO-
BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHI/Ie, PCaKIMr pPa3JIOKCHUA, COCI[I/IHGHI/ISI);
PAaCNIO3HABAHUEC HCOPIraHNYCCKUX BCHICCTB C IMOMOMIBIO KaUCCTBCHHBIX peaKuHﬁ

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uX coeIMHEHUS




2.1

OOmass xapakTepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u pru3nyeckre cBOMCTBA MPOCTHIX
BELIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpe XJopa
(B3auMozelicTBUE € MeTajllaMd, HEMETaJUIaMM, LIeo4aMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJIy4YeHHUE, IpUMeHeHue. [leiictBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4eJOBEKa. BakHeulune XIopuasl U UX

Hax0JACHUE B PUPOJIE

2.2

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHrne u pu3ndeckre CBONCTBa
MPOCTBIX BELIECTB — KUCJIOpPOJAa U cepbl. AJUIOTPOIHbIE MOIU(UKALUN
KHCJIOpOJIa U Cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usznueckue M XUMHuYeckue cBoicTBa. OKCHIBI cepbl KakK IpeACTaBUTEIN
KHCIOTHBIX OKcUIOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmuMe Kak MpeACTaBUTENs Kiacca KHCIOT M creruduieckue). XuMUYecKue
peakuuu, Jexalnue B OCHOBE MPOMBIIIJIEHHOTO croco0a MOMy4YeHUs CepHOM
kucioTel. [Ipumenenue. Conau CepHOWM KHCIOTHI, KAaUECTBEHHAs pPEaklMs Ha
cynb(dar-noH. Haxoxnenue cepsl U €€ COCIMHEHWA B MPUPOJC. XUMHUYECKOE
3arpsi3HEHUE OKpYXaloIlel Cpelapl COeNMHEHUSMHU cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HeHuE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAILEHUs

2.3

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacIpoCTpaHeHue B IPUPO L,
¢dusnueckue U xumuieckue cBoiictBa. Kpyrosopot azora B npupoae. AMMHAK,
ero (Qusuveckre M XMMUYECKUE CBOICTBa, MoJydeHHe U npumenenue. Conu
aMMOHMS, UX (U3MYECKUEe M XUMHYECKHE CBOMCTBA, MpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMSI. A30THas KUCIOTa, €€ MOJy4YeHUe,
¢dusznueckue M XuUMHUYECKHe CBOIcTBa (0OmIMe KakK MpeICcTaBUTENs Kiacca
KUCIOT W crneruduueckue). Mcnoap3oBaHUE HUTPATOB M COJIEH aMMOHHS B
KayecTBe MHHEPAIbHBIX yI0oOpeHHil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKarolIen
Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3yXa, TTOUBbI

1 BOJOEMOB)
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®docdop, amnoTponHele Moaudpukauu Gocdopa, puznyeckrue U XUMHUYECKHE
cBoiictBa. Okcupg ¢Qocdopa(V) u dochopnas kucinora, QuMUecKkre u
XMMUYECKHe CBOIcTBa, momyudeHue. Vcnonb3oBaHue ¢ocdaTtoB B KauecTBe

MUHEpaJIbHBIX Y100peHUi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpymmbel. OCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJEpoJ, aJJIOTPOIIHBIE

MOAU(UKAIMK, PACIpOCTpaHEHHE B MpHUpoje, (U3NYECKHEe M XUMHUYECKHE




cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B mpupozae. OKcuisl yrieposa,
X (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, JCHUCTBHE HA JKUBBIE OPTraHU3MBEI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIOTHUECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona(IV); rumoresa mio0anbHOrO TOTEIUICHUS KIMMAaTa;, MapHUKOBBIM
apdekr. YrompHas KucCiIOoTa M €€ CoJiM, MX (U3HYECKUE U XHUMHYCCKHE
CBOWCTBa, TONyYeHUEe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriepojga (MeTaH, 3TaH, OJTWJIEH, ALETUIIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnota). MIx cocrtaB u xumuueckoe crpoeHue. [loHstue o Oumosormyecku
BAKHBIX BEIIECTBAX: XHUpax, Oelkax, yrieBoJax — W HMX pOJIM B IKU3HU
YyeloBeKa. MarepuanbHO€ €IWHCTBO OpPraHMYECKUX M HEOPraHHMYeCKHUX

COoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyY€HHUE U
npuMeHnenne. CoenvHeHHUs] KpeMHUs B mpupojne. OOmme mpenctaBieHus 00
okcune kpemMHusA(1V) u kpemaneBoit kuciote. CHIMKAThI, UX UCIIOJIb30BAHHE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. [Ipobiembr Oe3omacHOTro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN SKCHEPUMEHT: H3ydeHHEe 00pa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KMCIIOTBI; IPOBEIEHHE KAaYECTBEHHBIX PEAKLMHA Ha XJIOPUI-
MOHbl M HAOJIOAECHUE IPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTpaXKarOIIKE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEPUANIOB); O3HAKOMJIEHHE C o0pa3uamu XJIOpPUIOB
(raloreHu/oB); O3HAKOMJIEHME C oOpa3uamu cepbl M €€ COEIUHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BAaHME  BHJICOMATEpUANIOB); HAOJIOJEHUE IIpolecca
oOyriuBaHus caxapa IMOJ JIeHCTBHEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3y4eHHE XUMHUUYECKUX CBOMCTB pa30aBiIeHHOW CEpHON KHCIOTHI, MPOBEJICHHE
KaueCTBEHHONW peakuuu Ha cyinb(aT-MOH M HaOIIoAeHUE Mpu3HaKa ¢
NpOTEKaHUs; 03HAKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMM a30Ta, hocdopa u ux
COEMHEHUH (BO3MOYKHO HCHOJb30BAHUE BHJIEOMATEpHUaAIOB), 0Opa3LamMu
a30THBIX U (POoCPOPHBIX yIOOpEHUI; TTOdydYeHUe, COOMpaHe, PacllO3HABAHUE U
U3y4EHUE CBOMCTB aMMHaKa; IPOBEJCHHE KAa4eCTBEHHBIX pEaKkUUil Ha HOH
aMMOHUST U QochaT-MOH W HU3YYEHHE NPU3HAKOB MX IPOTEKaHMS,
B3aUMO/JIEICTBUE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEbIO (BO3MOKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HN3Y4YCHUC Mozeaen KPpUCTATNINYCCKUX




pemérok ainmasza, rpadura, QymuiepeHa; O3HAKOMJIEHHE C IIPOLIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YIJIIEM M YCTPOWCTBOM
IIPOTHBOra3a; IOJy4eHUE, COOMpaHHE, paclo3HaBaHHE M HU3Yy4CHHUE CBOMICTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE KAaYeCTBEHHBIX peakiuii Ha KapOoHaT- u
CUJIMKAT-UOHbl M W3y4YEHUE IIPU3HAKOB KX IPOTEKAHUS; O3HAKOMIICHHE C
IPOAYKIMEH CWIMKATHON IPOMBIIJIEHHOCTH; PEIICHHE HKCIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COeIUHEHU

Merannsl 1 ux COCINHCHUA

3.1

OO011as XxapakTepUCTHKAa XMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxeHus B Ilepmoanueckoil cucreme Xumudeckux dsnaemeHtos [
MeneneeBa u ctpoeHust aroMoB. CTpoeHue MeTa/lIoB. MeTannyeckas CBsI3b U
MeTajyIn4yecKkasl KpuUcCTalsInyeckass pemérka. JJINEeKTPOXUMHUYECKUH Pl

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTayioB. O0IIKe crnocoObl NOTyYeHUS
MeTtaiioB. [loHsATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTanb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY U TPOMBIIIJICHHOCTH

3.3

[[lenounble MeTayibl: MoJioKeHHEe B llepumoanyeckol cucteMe XHUMHUYECKUX
anementoB J[.M. MeHneneeBa; cTpoeHHE X aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnveckue 1 XUMUIECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaywusi). OKCHIIBI 1
TUAPOKCHIBI HaTpus H Kanus. [IpuMeHeHHWe IIEeTOYHBIX METaUIOB M HUX

COEeIUHEHNN
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IllemouyHo3eMenbHBICE  METAJIBI MAarHWii W KajJbLMM: TIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuieckux aeMeHToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXACHHE B mpupojac. PU3HMYECKHE W XHUMHUYCCKHE CBOHCTBA
MarHus M Kajubliusg. BakHelmue coeauHeHUs Kaiblus (OKCHI, THIAPOKCHII,

conn). 2KEcTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HCpHOI[H‘I@CKOfI CUCTEMC XHMMHUYCCKHX OJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHHUS. AM(bOTepHLIe CBOMCTBA OKCHUAA U THOPOKCHAA

AJTFOMHWHUSA

3.6

Keneso: monoxxeHue B HepHOHquCKOﬁ CUCTCMC XUMHUYCCKUX OJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMaA; HAXOXICHUC B HPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA KeEle3a. OKCI/II[BI, TUAPOKCHUABI U COJIN )KCJ'ICBa(H) u

xene3a(Ill), ux cocras, CBOICTBA U IOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 MCTAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYCHHUEC PE3YJIbTATOB KOPPO3UHU MCETAIIIOB




(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJA KajdblUs W HaTpus C BOJAOM  (BO3MOXHO
KCIIOJIb30BAHUE BHIEOMATEPUAIIOB); HCCJIEIOBAaHHE CBOMCTB XECTKOM BOJIBI;
npolecca TOpEHHs Kejle3a B KUCJIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMH HA MOHBI
(marnus, xanbius, amoMunus, nuHka, skeneza(ll) u sxemesa(Ill), memu(Il);
HAO0JIIOICHUE U OMMCAaHUE MPOIIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMHU HATPUS,
Kamusgd M Kadblus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIIOB);
uccneaoBaHue aM(OTEPHBIX CBOWCTB THUIIPOKCHIA AIIOMUHUS M THUIPOKCHAA
[IMHKA; PEIICHUE dKCIIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BaxHenime MeTaibl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

HoBeie mMarepuanbl U TexHoJornu. BeliectBa U maTepualibl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3[I0pOBbe. be3omacHoe MCMnoJIb30BAHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas momMomp Nmpu XMMHYECKHUX OXKOTaX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPAMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHUE
okpyxatomerd cpeapl [1JIK. Pons Xxumum B penieHun 3KOJIOTHIECKUX MPOOIIEM.
[IpupoaHbIe MCTOYHUKH YIJIEBOJAOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEQPTH),

MPOIYKTHI UX EepepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: M3ydYeHHE 00paslioB MaTepuaioB (CTEKJIO, CIUIaBbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)

ITPOBEPAEMBIE HA OI'D 110 XUMHHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHUSI OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHUSA
Kon IIpoBepsiemble TpeOOBaHMA K MPEAMETHBIM pe3yJbTaTaM 02a30BOI0
MPOBEPsIEMOro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30oBaTe/bHOIl MPOrpaMMbl
TpeOoBaHus OCHOBHOIO 001ero oopasosanus Ha ocHope PI'OC
1 [IpencraBnenue:

O TIO3HABAEMOCTH SIBJIGHUM NPUPOJIbI, MOHHMaHHE OOBEKTUBHOMN

1.1 3HaYMMOCTH OCHOB XMMHYECKOH HayKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIell KyabTypbl M MPAaKTHYECKOU




ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6H.[€CTBa;

IIOHUMAHHUC MECTa XUMHUU CPCAN JPYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX MCTOJAX IMO3HAHUA, B TOM YUCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX MCCICAOBaHHMA BCIICCTB W HU3YUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOJCIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o0 chepax nmpohecCHOHATBFHON JESITeLHOCTH, CBI3aHHBIX C XUMHCH U
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XAMHYECKOH HAyKH, YTO TIIO3BOJHMT OOYUJaAIONIUMCSl pacCMaTpHUBATh
XUMUIO KakK cepy cBoei Oynyiieit mpodeccuoHanbsHOM ASSITENbHOCTH
U cJeNlaTh OCO3HAHHBIM BBIOOp XMMHM KakK MPO(UIBHOTO NpeaMeTa

MIpU TIEpeXO0ie Ha YPOBEHBb CPEIHETO 00IIero 00pa3oBaHms

Bianenne cucreMod XMMHMYECKMX 3HAaHUM W YMEHHE IIPUMEHSTH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BAOKHEUIIINE XUMUYECKUE TIOHATHUA. XUMUYECKUU OJIECMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE W CIIOKHOE BEIICCTBO, OJHOPOJHAS H
HEOJTHOPOJIHAs CMECh, OTHOCHTEIbHBIC aTOMHAs M MOJICKYJISIpHAs
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb (CpemHss), XUMUYECKas
peakIys, pPeaklud COCIUHCHHS, PEaKIMH Pa3JIOKEHUS, pPeaKIuu
3aMeIleHUs, PEeaKuu OOMeHa, TeruioBOM 3((EeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEaKIMU, PacTBOP, MAcCOBas 0N XHMHYECKOTO
3JIEMEHTa B COCTMHEHUH, MacCOBas JI0JIA M MPOLIEHTHAS KOHIICHTPALHSI
BEIIIECTBA B PACTBOPE, PO aTOMA, DJICKTPOHHBIN CJIOW aTOMa, aTOMHAst
opOWTanb, paadyc aToMa, BAJICHTHOCTh, CTEICHb OKHCIICHHS,
XHUMHYECKasi CBSI3b, 3JICKTPOOTPUIIATEIBHOCTD, MOJIIPHAS U HEMOJISPHAs
KOBaJICHTHAass  CBs3b, HOHHAs  CBsA3b, METAIMUYECKass  CBS3b,
KpUCTANIMYECKass pemérka (aroMHas, WOHHAs, MeTaJUTMYecKasi,
MOJICKYJISIpHAsl), MOH, KAaTHOH, aHHOH, DJICKTPOJUT M HEJICKTPOJIUT,
JJIEKTPOJIMTHYCCKAsT  JUCCOIMAIINAS, PEaKIMd HOHHOrO  OOMeHa,
OKHUCITUTENTFHO-BOCCTAHOBUTENIFHBIE  PEaKIUH, OKUCIIUTEIh W
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMbIE peaKIi,
CKOpOCTh XUMHUYECKOW peakiuu, karammzatop, [IJIK, kopposus

MCTAJIJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIaratOmuye 3aKOHbI XHWMHHU: 3adKOH COXPAHCHUSA MACCHI,

nepuoanueckuid 3akoH J[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUU  XUMHHU: aTOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHUs

3JEKTPOJIUTUYECKON JUCCOLUALINI

Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

YMEHHE MPaBUIIbHO UCMOJIb30BaTh U3yUCHHbIE BEIIECTBA U MaTEpUaIbl
(B TOM uucie MHHEpaJbHblE YAOOpEHUs, METalibl M CIUIaBBbl,
IOPOAYKTHl TIepepabOTKU TPUPOAHBIX HMCTOYHUKOB YIIIEBOJOPOJIOB
(yryig, mpupoJHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34HCTBE, Ha
MIPOU3BOJICTBE M TOHMMAaHUE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOJIOB
JUIs OpraHKU3Ma YeloBeKa; yMEHUE MMPOrHO3UPOBaTh BIMSHUE BEILIECTB

U XUMHUYCCKUX IMPOLECCOB HAa OpraHu3M 4YCJIOBCKa W OKPYKAIOUIYIO

MIPUPOJHYIO CPETY

3.2

YMCHHUE HHTCTPHUPOBATE XMMHWYCCKHUEC 3HAHWUA CO 3HAHHUAMHU JOPYIrux

y4eOHBIX MPEIMETOB

3.3

HaJM4yue OMbITa paboThl C PA3JIMYHBIMU MCTOYHMKAMH HH(QOpMAaIUU
Mo XUMHM (HayyHass M HAy4HO-IOMYJISpHas JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMEHHE OOBEKTUBHO OILICHMBAaTh WHGOPMAIMIO O BEILIECTBAX, HX
MpEeBpALEHUAX W MPAKTUYECKOM TNPUMEHEHHMH U  yMEHHE

HCIOJIB30BaTh €€ 1715 pEeICHUsA y‘IC6HO-H03HaBaTeHBHBIX 3aaa4

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHMHOI'O arfmnapara M CHUMBOJIMYECKOTO
A3bIKaA XUMHH JIsI COCTAaBJICHUA (bOpMYJ'I HEOPraHn4eCKux BCIICCTB,
ypaBHeHI/Iﬁ XHUMHYCCKHUX pCaKHHﬁ; OCHOBaMH XUMHYECKOH

HomeHkIaTypbl (IUPAC u TpuBHanbHOIN)

VYMeHne OOBSICHATH CBA3b ITOJOKEHHS JJIEMEHTA B Hepnozmqecmﬁ
CUCTCMC C UYHUCIIOBBIMHM XAPAKTCPUCTUKAMH CTPOCHHA ATOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sapa, 061_1_[66 qucCJo
SHGKTpOHOB), pacpeaciIiCHUEM OJJICKTPOHOB 110 OSHCPICTUYCCKUM

YPOBHAM aTOMOB IICPBBIX TpéX IEpUOa0B, KaJIud U KaJIbLHA

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘ICCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX SJICMCHTOB (paI[I/ch aToMa, 3HeKTpOOTpI/IHaTeJ'IBHOCTL),
IMPOCTBIX W CJIOXHBIX BCIICCTB OT TIOJIOKCHHUA JSJICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC (B MaJIbIX Nepuoaax U  TJIABHBIX

HO,ZLFPYHHEIX) U SJICKTPOHHOTO CTPOCHUSA aTOMa

YMmeHue kinaccupuIpoBaTh:

7.1

XUMHUYCCKHUEC BJICMCHTHI

7.2

HCOPraHNMYCCKUC BCIICCTBA




7.3

XUMHUYCCKHUEC PCAKIITNU

8 YMeHue onpenensiTh:
g1 BAJICHTHOCTh M CTEMEHb OKUCJICHHS XUMUYECKUX 3JIEMEHTOB, 3apsi
' HOHa
g2 BUJ XMUMHYECKOW CBS3M M THUI KPUCTAJUIMYECKOH CTPYKTYpPBHI B
' COCITMHEHUSIX
8.3 XapaKkTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCITUTEh U BOCCTAHOBUTEIb
9 YMeHue XapakTepru3oBaTh (pU3MUecKre U XUMHIECKUE CBOWCTBA:
MPOCTHIX BeEMIeCTB (KUCIOPOJ, O30H, BOJAOPOJI, rpaduT, ammas,
9.1 KpeMHH#, a3or, ¢ocdop, cepa, XIOp, HATPHMA, K, MarHHi,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PacTBOpOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ], OKCHIBI W THUIPOKCHIBI
- mertamoB [-ITA rpynn, amomunusa, meau (II), munka, xenesa (II u
' I11), oxcuapr yraepoaa (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepet (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBAsT KHCIIOTA U MX COJIH )
MPOTHO3UPOBAaTh W XapaKTepU30BaTh CBOMCTBAa  BEUIECTB B
93 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHMsS, NMPUMEHEHHUE BEIIECTB B
' 3aBUCHUMOCTHU OT UX CBOWCTB, BO3MOXKHOCTh MPOTEKAHUSI XUMHUYECKHX
IPEBpaICHUI B pa3JIMYHbIX YCIOBHIX
10 YMeHue cocTaBisATh MOJIEKYIIIPHBbIE U MOHHBIE YPaBHEHHS PEaKIHii, B
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOICTBA M3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YecKNX BEUIECTB
10.4 MOJATBEPIKIAIONINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BBIUUCIITH (IPOBOAUTH PACUYETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO H MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJ0 XUMHUYECKOTO AIIEMEHTA B COSAMHEHUHN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ia3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX pPEAKIUH W HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MACCy pEareHTOB WJIH MPOIYKTOB PEaKIuu
12 Brnanenue (3HaHUE OCHOB):




12.1

OCHOBHBIMH ~ METOJaMH  HAy4YHOTO  TO3HaHus  (HaOmroneHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE) IIPU U3YUYEHUH BEILECTB U
XUMUYECKUX SIBICHW; YyMeHue chopMyIupoBarh mpoliemMy H

IPEMIOKUTH IIyTU €€ PEIICHUS

12.2

Oe3omacHOW pabOTBl C XHMHYECKUMHU BEIIECTBAMHU, XUMHUYECKON

HIOCYJI0H 1 JIabOPaTOPHBIM 000PYAOBaHUEM

12.3

npaBuUIaMy O€30MIaCHOTO OOPAIICHHUS C BEIECTBAMU, HCIIOJIb3yEMbIMU
B TIOBCEHEBHOM XKW3HH, MTPaBUJIaMU MOBEJICHUS B IEJISIX cOepeKeHUs
310pOBbSI M OKPYXKAIOLIEW MNPUPOJHOM Cpelbl; NMOHUMAHHUE Bpeaa
(omacHOCTH) BO3JCUCTBUSI Ha JKHUBBIE OPTaHU3MBI OMPEIETEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHUS] U TPEAOTBPAIICHUS UX BPEIHOTO

BO3JIEUCTBUS

13

Hanmune MPAKTUYCCKUX HABBIKOB INIJIAHWPOBAHUA W OCYIICCTBIICHHA

CICAYIOMUX XUMHUYCCKHUX DKCIICPUMEHTOB:

13.1

M3Yy4YEeHUE U ONMcaHue (U3NYECKUX CBOMCTB BEUIECTB; O3HAKOMJICHHE
¢  (QusuueckMMM W XUMHYECKHMH  SIBJICHUSIMH;  OTIBITHI,

WUTIOCTPUPYIOIINE MPU3HAKU NMPOTEKAHUS XUMHUECKUX peakinuit

13.2

M3yUYeHHE CITOCOOOB pa3JIeIeHUs] CMecei

13.3

MOJIyueHUE KHCIOpoJa W H3Y4YeHHE €ro CBOWCTB; IOJy4eHUE
BOJIOPOJIa U M3YyYEHHE €r0 CBOWCTB; MOJYYEHHE YIJIEKHUCIIOro ras3a u

W3YYEHHE ero CBOICTB; MOTyYeHHEe aMMUaKa U U3yuYeHUE ero CBONCTB

13.4

OPUTOTOBJICHHE pACTBOPOB C OMNpPENENIEHHOW MaccoBOW JoJeit

paCTBOpéHHOFO BCIICCTBA

13.5

IpUMEHEHUE MHIUKATOPOB (;makmyca, METHIIOPaHkKa u
¢denondranenna) s omnpeAeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCIOT 1 menoqeﬁ

13.6

HCCIEJOBAaHUE M OIMCAaHHE CBOMCTB HCOPraHUMYCCKHNX  BCIICCTB
Pa3jIndHbIX KJIACCOB; U3YUYCHUC BSaHMOHeﬁCTBHﬂ KHUCJIOT ¢ MCTaJlllaMU,
OKCHJaMH MCTAIJIOB, PaCTBOPHUMbIMU n HCPAaCTBOPUMbBIMHA
OCHOBAHUSAMH, COJIAMU; MOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OAHOI'0  MCETalllla ApYIruM U3 pacTBOpa  COJIH;
HCCIICA0BAHUC aM(I)OTepHI)IX CBOICTB TUAPOKCUAOB AJIIOMUHHUA U

LIUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIC KJIaCCHI
HCOPraHN4CCKUX COCHHHCHHﬁ)); ((3J'ICKTp0JII/ITI/I‘{eCKa}I
JUCCOLIMAIIU «Baxneinue HeEMeTallIbl M HX COCAUHCHUA,

«BakHeuine MeTalIbl U UX COSTUHEHUS




XUMHYECKHE 3KCIIEPUMEHTHI, WJUTIOCTPUPYIOLIHE MIPU3HAKU
MPOTEKAaHUsI peakluuid MOHHOIO OOMEHA; KauyeCTBEHHbIC PEaKIMU Ha

MIPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOpUI-, OpomHI-,

138 womun-, cymbdar-,  ¢ocdar-, kapOoHAT-, CHIMKAT-aHUOHEI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJbLUsi, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14 YMeHnue:
OPEJICTaBISITh PE3YyNbTaThl AKCHEpPUMEHTa B (OpME BBIBOJOB,

14.1 JI0Ka3aTeNbCTB, TIpaUKOB W TaOIMI] M BBIABISATH SMIUPHUUECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh CBSI3U MEXAY peajlbHO HAOII0AaeMbIMU XUMHUUYECKUMHU

14.2 SBJIEHUSIMU U TIPOIIECCAMHU, MPOUCXOAIIMMHU B MaKpO- 1 MUKPOMHUPE,

O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBIX HA OCHOBHOM

IroCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

HepBOHa‘{aHBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMece

1.2

ATOoMBI W MOJICKYJIBI. Xumnaeckrue dieMeHTB. CHMBOJBI  XHMHYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOKHBIC BEIIIECTBA.

1.3

Xumugeckas (bOpMy.]'Ia. BanenTHOCTS aTOMOB XMMHYECKHX dJIeMeHTOB. CTeleHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIIIECTB. OTHocuTeNIbHAsI aTOMHas Macca.
OTHOCUTEeNLHAA MOJICKYJISIpHAsE Macca. Maccosas J0JIA XUMHUYECKOI'0 3JIEMEHTA

B COCAUMHCHNU

1.5

KomnuectBo BemectBa. Mok, MousipHass Macca. MousipHbIdi 00BEM Ta30B.

Bzaumocss3b KOJIMYECTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAWMHUILL BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHUS. XHUMHUYECKas peaKuusg Hu eé IIPpU3HAKHU.

3aKkoH COXpPaHCHUA MACChbl BCHICCTB. XUMHUYECKHE YpaBHCHU

HepI/IO,ZLI/IquKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHUUYCCKHUX OJJICMCHTOB

J.1. MenpneneeBa. CTpoeHue aToMOB

2.1

[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema XUMUYECKUX d1eMeHToB J1.M.
MenneneeBa. Ilepuoasl u rpymmbsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB IIEpHUOaa U I'PYIIIbLI 3JICMCHTA

2.2

CTpOCHI/Ie atromoB. CocTaB aTOMHEIX AAep. H3oTtomsl. 9HCKTpOHBI. CTpOCHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHUYECKHX DJIEMCHTOB




ITepnoguueckoii cucremst .M. Menneneesa

2.3

3aKOHOM€pHOCTI/I B U3MEHCHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TpéX
NnepruoaoB, KaJiid, KajlblUA (pa;uzlyca aTOMOB, DJJICKTPOOTPULATCIIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAIIMYCCKHUX CBOI>'ICTB) n #Hx COGILI/IHGHI/Iﬁ B
COOTBCTCTBHUHN C IIOJIOKCHHEM DJJICMCHTOB B HCpHOI{H‘-IGCKOfI CUCTEME H

CTPOCHHUEM UX ATOMOB

CrpoeHnue BemiecTBa

3.1

Xumuueckasi cBsi3b. KoBaneHTHass (MOJisipHAsT U HEMOJIApHAs)  CBSI3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMUYECKUX  deMeHTOB.  VoHHas  CBS3b.

Merannnueckast CBSI3b

3.2

Tumnbl KpUCTAUTMYECKUX pemeéToK (aTOMHas, WOHHAsg, MeETaJuIM4ecKasi),
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTALUIMYECKOW PEIIETKA U BUAA

XUMHYECKOU CBA3ZU

Baxueiimne mnpeacTaBUTENM HEOPraHWUYECKUWX BemnlecTB. Hemertamisl w1 ux

COCIUMHCHUS. MeTamisl B uX COCINMHCHU A

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHX COCIUHEHHI: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHsbIC) u
HecosieoOpa3yrolue; OCHOBaHUHN (IIEIOYM W HEPACTBOPHMBIC OCHOBAHUS);
KACIOT (KUCIIOpoJcoMepKame ¥ OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPETHUX M KUCIIBIX)

4.2

duznyeckue W XUMHYSCKHE CBOMCTBa IMPOCTBIX  BCIHICCTB-HEMETAJIJIOB!

BOJIOpOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHUS

4.3

duznyeckue W XUMUUYECKHE CBOMCTBa IMPOCTBIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpHs, Kajlusd, MarHugd W KajJdlblOWA, aJJFOMUHHA, KCJIC34d. BJICKTpOXI/IMI/I‘ICCKI/Iﬁ

Paa HaHpﬂ)I(eHI/Iﬁ MCTAJLJIOB

4.4

dusznyeckue U XMMHUUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAaJJIOB:

XJIOpOBOAOpPOaa, CEPOBOAOPOAA, aMMHAKaA

4.5

Ou3nyecKkue M XUMHYECKHE CBONCTBA OKCHUIOB HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrinepona(ll, IV), kpemuus(I1V). Ilonyuenue

OKCH OB HEMCTAIJIIOB

4.6

Xumnueckue cBoictBa okcumoB: MeTaioB [A-IIIA rpymm, munaka, memqu(Il) u

xenesa(ll, II). [Tonydenne okcua0B METAIIIOB

4.7

XHMMHYECKHE CBOMCTBA OCHOBAaHUU M aM(I)OTepHBIX TUAPOKCHUI0B (Ha npumMepe
TUAPOKCUIAOB  AJIIOMHUHUA, IKCJIC3a, I_II/IHKa). HOHy‘ICHI/Ie OCHOBAaHHUH H

aM(pOTEPHBIX TUAPOKCHJIOB

4.8

OOmre XMMUYECKHe CBOWCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEpOBOJOPOIHOM,

CEpHHUCTOH, cepHOii, a30THOU, (ochopHOH, KpeMHHEBOH, yromabHOU. OcobObie




XUMUYECKAE CBOMCTBA KOHLEHTPUPOBAHHONW CEPHOM M Aa30THOM KHCIIOT.

[Tony4yenue kucinot

4.9 OO0me xuMu4eckue cBoiicTBa cpeanux coneil. [lomydenue coneit
.10 [lonyuenue, coOupaHue, pacrno3HaBaHHWE BOAOPOJA, KHUCIOPOAA, aMMHUAKa,
' YIJIEKHUCIIOTO Ta3a B J1a0opaTopuu
411 [Tonyuenune amMmMuaka, cepHOM M a30THOM KHMCIOT B IpPOMBIIITIEHHOCTH. OO1ue
' CIOCOOBI OJTYYECHHUST METAJUIOB
4.12 I'eneTndeckas cBsI3b MEKIY KJIIACCAMH HEOPTaHUYECKUX COCAMHEHUN
5 XHWMHUYECKUE PEAKIUU
Knaccudukanus xuMHUeCKUX peakluuil 0 pa3IUuHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TEIUIOBOMY 3(QQexTy, Mo
W3MEHEHMIO CTENEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB
51 TemnoBoil 3¢ ekt XuMuyeckoil peakuu, TEPMOXUMUYECKHE ypaBHEHUS. DK30-
' Y SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKUE ypaBHEHHUS
OKHCAUTENBEHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 IIpoueccel  OKHMCIEHHMS W BOCCTAaHOBJIEHUS. DNEeKTPOHHBIM  Oayanc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHON PEAKIINH
54 Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U
' HeReKTPoJINThl. CuibHBIE U ci1al0ble 1eKTPOoInuThl. CTeNeHb AUCCOLUaIN
5 Peakiun moHHOro oOMeHa. YCJIOBHS MPOTEKAHHS PEaKIMd MOHHOTO OOMEHa,
' IIOJIHBIE M COKPALEHHBIC HOHHBIE YDABHEHUSI peaKLUi
6 XUMHS U OKpyKarolas cpeja
BemectBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
6.1 UCIOJIb30BAHUE BELIECTB M XMMMYECKMX peakiuil B jabopaTopuu U OBITY.
IIepBas mOMOILB NIPU XUMUYECKUX OKOTAX U OTPABICHUAX
XUMHUECKOE 3arpsi3HEHUE OKpyXkaromed cpelapl  (KUCIOTHBIE — JOXK.H,
3arpsA3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeJOTBpALCHHS
6.2 [IpenenbHas momyctumasi kouueHtpanusi Bemects ([I1K). Ponp xumuum B
pELICHUH HKOJOTMYECKMX NpoOieM. VYcuieHue MapHUKOBOro 3ddekTa,
paspylIeHHE 030HOBOTO CJIOS
IIpumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS M UX COEIUHEHUH B
ObITY, MEAWIMHE, TMPOMBIIUIEHHOCTH U CelbCcKoM XxoszsiictBe. Ilpumenenune
6.3 METAJUIOB M CIUIaBOB (CTallb, YYI'YH, TIOpaTIOMUHHM, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH MX coequHEHUH. [IoHATHE O KOPPO3UN METAIITIOB, OCHOBHBIE
COCOOBI 3aIUTHI UX OT KOPPO3UHU
6.4 [IpupoHbIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, NPUPOIHBIN Tra3, HE(Tb),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY ¥ MPOMBIIIICHHOCTH




HepBOHa‘-IaJILHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCAMHCHHUAX

yriieposia (MeTaH, 3TaH, STUIEH, alleTUIEH, 3TaHOJI, INIMLEPHUH, YKCYCHAs! KUCIIOTA).

6> [TonsTHEe 0 OMONOTMYECKH BAXKHBIX BEIICCTBAX: JKUPAX, OCTIKaX, YIiieBoIaX — U UX
POJIH B J)KM3HU YEIOBEKa
7 Pacuérsr:
7.1 1o popMysIaM XUMHUYECKUX COCTUHCHHMA
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSM

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

* Xumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AKiinoHepHOE 0011IeCTBO

«M3narenbctBO «IIpocBemenue»

* Xumus, 9 xnacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKIinoHepHOE 00IIeCTBO

«M3narensbcTBO «IIpocBemenue»

METOIUYECKHUE MATEPHAJIbI JIJIS1 YYUTEJIA

https://rosuchebnik.ru/ -"IIpocBemenue" Koprnoparus Poccutickuii yaeOHUK

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.edu.ru — denepaibHbIe 00pa30BaTEIBHBIC PECYPCHI IS 0OIIETO
oOpazoBaHus/

2. https://educont.ru/ - Katanor uudpoBoro o6pazoBaTeIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas xomexus 1udpoBbIX 00pa30BaTEIbHbBIX
pecypcos.

4 http://www.hemi.nsu.ru/ - OCHOBBI XUMHUH. DIEKTPOHHBINA yUEOHUK.

5 http://hemi.wallst.ru/— OGpa3zoBaTeNbHbIN CAlT JUI IIKOJILHUKOB MO0 XUMUHU
6.  https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHOCOBa

7 https://vos.olimpiada.ru/ - Bcepoccuiickast onumnuaga MmKOJIbHUKOB.

8 https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

9 https://oge.sdamgia.ru/ - Pemry OI'D.




KaneHpapHbIi nnaH BocnuraTenbHon pa6oTbl

Dara CobbiTue YuebBHbin npegmer
1 ceHTabps AeHb 3HaHun Bce yvyeGHblie npeameTsl
3 cenTabps AeHb okoHYaHua BTOpOon MUPOBOW BOWMHLI NcTopua
3 ceHTabpA Adens conupapHocTH 8 Gopbbe € TeppopPruaIMoMm OBX
7 ceHTabps 210 nert co aHA BOPOAMHCKOro CpakeHus Ncropuna
8 ceHTabpn MexAyHapOoAHbIA AeHb PACNPOCTPAHeHUA MPAMOTHOCTH | PYCCKUMA A3bIK
17 ceHTAGPA 165 ner co AHA POXKAEHUA PYCCKOro y4YeHoro, nucarens Nutepatypa
KoHcTanTuHa dayapaosuua Lnonkosckoro (1857-1935) | ousmka
ACTpOHOMMA
1 oKTAGPA MexxayHapoaHbiit AeHb NOXUNLIX Nloaein Nurtepartypa
O6uwecTeoaHanme
1 OKTAGPRA MexayHapOoAHbIA AeHb MY3bikuy My3bika
5 oKTAGPH Adens yyurtens Bce npeamerts!
16 okTa6pA Aexs oTua B Poccum JNinteparypa
Pycckui A3bik
25 oKTabpA MexayHapoaHblin AeHb LWKONbHBIX 6UBNMOTeK Bce npeamertsi
4 HonGpA AeHs HapoaHOro eanHCTBa Obwecrso3HaHue
8 HoAGpA HAexs NaMATU NOrubLUnMX NP NCNONHEHUKU CRYMKEOBHbIX UcTopun
06513aHHOCTEN COTPYAHMUKOB OPraHOB BHYTPEHHUX aen O6WecTBO3HaHNe
Poccun
20 HosA6pA HAexb Hayana HiopHGeprckoro npouecca NcTopuna
27 Hosbpn Aens matepu 8 Poccum Nutepartypa
Pycckmn a3bik
30 HoRGpPA HAens NocypapcreenHoro repba Poccuinckon @egepaummn | O6wecTasoszHanme
n30
3 pexkabpn [dexb HenisecTHoro congarta UcTopusa
3 pexabps MexayHapoaHbii AeHs UHBaNNMAOB O6wecTro3HaHMEe
OBX
5 pekabps [exs po6posonbua (BonoHTepa) B Poccun OBX
8 pexabps MexAyHapoAHbIA AeHb XYAOMHUKA n30
9 pexkabps Heus MNepoes Ortevecrsa Jintepatypa
ncropun
12 pekabps Adexb KoHcTuTyumn Poccuinckon @epepauvmn O6wecTeo3aHaHue
25 pexkabps Aexb NpuHaTUa DeaepantbHbiXx KOHCTUTYLMOHHBIX Ob6uwecTeo3HaHme
3aKOHOB O MNOCYNapCTBEHHbIX CUMBONAX POCCHCKON
Denepaunm
25 auBapa [eHb poCCUCKOro CTyaeH4ecTea WcTopua
TexHonorua
27 anBapn [Adens nonHoro oceoboxaenns JleHnHrpana UcTopuna
OT hawmcTCcKom Bnokaasl Nurepatypa
27 aHBaps Hens ocBoboxaeHna KpacHom apMuen KpynHenwero NcTopun
wnareps cMepTu» Aywsuubupkesay (OcseHumnma) —
Aexs naMaTh KepTe XoNokKocTa
2 espans 80 neT co AHA CO AHA Pa3rpoMa COBETCKUMMU BONCKaMK WcTopua

HeMeuKo-haWnCTCKNX BONCK B GuTee 3a ropoa
Cranuurpan




Aara CobbiTne YueGHbik npeamer
8 espansn [eHb POCCUICKOM HaYKM Duninka
Xumuna
Buonorus
15 dbespann AeHb NaMATH O POCCHUAHAX, NCNONHABLUMX CNyXeGHbln McTopus
ponr 3a npepenamu OTtevecrTea
21 pespann MexayHapoaHbIN AeHb POAHOIO A3bIKa PoaHon a3bik
Pycckum s3bik
Ob6uecTaO3HaHNe
23 cespana OeHb 3awmTHka OTevecTea OBX
Du3nueckan KynsTypa
3 mapra 200 net co aHa poxaeHua KodctauTuHa [iMutpuesuda Nurepatypa
YWKHCKOro
8 maprta MexayHapOAHbINA MEHCKUIA AeHb n3o
TexHonorus
HUcTopus
18 mapTa HeHs BoccoeanHennn KpoiMa ¢ Poccuen WNcTopus
27 mapra BceMupHbinn feHb Tearpa Nureparypa
MNHOCTPAHHbBIN A3bIK
12 anpenn HeHb kOcMOHaBTMKK, 65 ner co aua 3anycka CCCP Duravka
NepBoOro UCKYCCTBEHHOro CNyTHMKa 3emnu ACTPOHOMUA
Martematuka
19 anpenna HeHb naMATH O reHouMnae COBETCKOro Hapoaa HauucTtamu | ictopus
W ux nocobHukamu B roas Benukon OreuecTseHHon Nutepartypa
BOMHbI
22 anpens BcemMupHbin aeHs 3eMnn Buonorus
leorpacpun
27 anpens [eHb pOCCUIUCKOro NapnaMeHTapuiMa ObuecrTasosHaHme
1 Man NpasaHuk BecHol 1 Tpyaa n3o
TexHonoruva
WUcTtopuna
9 mas Aewnb NobGeaw Wctopusa
Nureparypa
n3o
19 man AeHb aeTckmnx O6UIeCTBEHHbIX OpraHn3aumi Poccun Ob6uwecTso3Hanme
24 man [eHb CNaBAHCKOM NUCbMEHHOCTH U KYNIbTYPb Pycckum A3bIK
McTopus
WupopmaTrka
KaneHgapHbI NaH BoCcnuTarenbHoOW paboTbl
Dara CobbiTHe Yue6Hbi npegMer
1 cenTabps Lens aHanun Bce yuyebmubie npeameTsl
3 ceHTabps Oenb okoHuyanmua BTOpon MUPOBOK BOMHDI UcTopuna
3 cenTabpAa Oewb conupapHocTy 8 6opbbe ¢ TeppoOPUIMOM OBX
7 ceHTAGPA 210 net co aHA BOPOANHCKOro CpaXeHus UcTopuna
8 cenTabps MexayHapoaHbn AeHb PACNPOCTPAHEHUA MPAMOTHOCTH Pycckum a3k
17 cenTAGPA 165 ner co AHA POMAEHMUA PYCCKOro y4eHoro, nucarens Nutepatypa
KoHcTtaHTuHa 3ayapaosuua Linonkosckoro (1857-1935) | dusuka
ACTPOHOMMUA
1 okTAGPA MexayHapoaHbiin AeHb NOXUNBIX Noaer Nutepatypa
ObuwecTeo3HaHue
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