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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOro 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Taxxke Ha ocHOBe denaepalbHON paboyeil mporpamMmbl
BOCITUTAHUSA U C YYETOM KOHLEIIIUU NPENnofaBaHus Y4eOHOTo peaMeTa « XUMHU»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
DHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  yd4eOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3oBaHue 00yJarOIIUXCA.

JlaHHbIE HampaBjieHUs B OOYYEHHUU XHUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUSI  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peaknuu. OO0€ H3THU CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM IUCCOIMAIMM BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U IOTYyYECHUS
M3y4YaeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPUPOAbl, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buosorus. 5—7 kimacce» n «dusnka. 7 xmace.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUCCKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO0 XapakTepa, sS3blka HAyKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM TIO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUMN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHHUE
o0OydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCIE YMEHHM OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, UCIOJb3YysS 3HAHMUS U OMbIT, MOJIYYCHHbIE MPU U3YYEHUU
XUMUHU, TPUMEHSATh MX MPU PEIIeHUH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX  OTHOIICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJIecCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HAIpPaBIEHHOCTU AANBHEHIIETO
oOyJeHwus.

OO1iee YMCIIO 4YacoB, OTBEACHHBIX /I H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHEe ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom conu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsI CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUISIMS, XpoMaTorpadusi, mpoBeeHUEe OYNCTKU MTOBAPEHHON
coid, HaOJIOJEHWEe U  ONHCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYII
(IIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3p(deKT XUMHUECKON peakiud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, YCUJIEHHE MAPHUKOBOI0 3(ppekTa, pazpyuieHue 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTtBo. Haxoxknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTh BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojJeicTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUUil HEUTpaIM3aluM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. . V. MeHneneeB — y4€HbIN U
IPaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (akT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEIECTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COHLIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
U3MEHEHUIO CTETCHEW OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3ICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOLUUALMU KHCJIOT, WIEJI0YE H COJEHN
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWs  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakuMH pasyIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METallaMH, HEMeTa/llaMH, MIeso4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTerneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKue CBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUN B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTEIS Kiacca KHUCIOT U  crheruduuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHU4eCKoe 3arpsi3HeHUEe OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢ocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKue 1 XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

OOmas xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHPOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KJIMMaTa, MNapHUKOBBIM
a3 dekT. YroapHas KuUciIoTa U €€ coiu, X GU3MYeCKre U XMMUYECKHE CBONCTBA,
nojsyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (OeH3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKATHI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Trasa, MPOBECHHE KAYECTBEHHBIX PEaKkiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XuUMUYECKUX dieMeHToB [J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3MM METajuiOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHue B lleproguyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIEHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuuabl u



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne 1mEenoYHbIX METALUIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AOMUHHUI: TI0JI0XKeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT1) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 o TeMe «BakHenine
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aTroM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHH B €IUHCTBE Y4YEOHOH Hu
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMHM IIOBEJIEHUS U CIIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
PaCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aJ]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJCHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJII0JIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, IMPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0pPOBOTrO U
Oe3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYECKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJI O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAKOIIMNX 340POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JIs ITOBBIICHNUS
YPOBHSL  3KOJIOTHYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

yMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JE€MEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOUIEH MNPUPOTHON
Cpenbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WiIM) IUCKYCCHHU) IO
cyuiecTBy  oOcykgaemMoil  TeMmbl, (OpPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEI0KEHHOHN 3a1auu;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHbIX U
MO3HABATEJIBHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUKM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOM II€JM, yMEHHE
WCITOJIH30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, BHUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETANHA, MPEOOPa30BAHUI0 W TPUMEHEHHWIO B PA3JIHYHBIX YYEOHBIX U
HOBBIX CUTYaIlUsIX.

K koHIy oOyuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiuu,
AP0 aToOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHUYeCKHX »yemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETIOBOMY (D (eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0o »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIECHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — /I M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XUMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJIa, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAasl, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOW pEAKUHUH, IMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCHhIBaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIBI, COOTHOCHTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX [0 DJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenaesiax MajlbIX MEepUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YKCIy U COCTaBy YYAcCTBYIOLIMX B pPEAKLIUU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IIPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBIIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Iy BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYITHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH T[O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(POBHIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU IEATETbHOCTH
YyeJIOBEeKa
BemiecTBa 1 XUMHUYECKHE
1.2 Hl 15 1 https://m.edsoo.ru/ONNXR1VF(Q
peakmuu
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
Bozayx. Kucnopon. ITonsarue
2.1 X PO 6 https://m.edsoo.ru/DSBORTY30
00 oKkcHmax
Bonopoa. I[Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX M COJIAX
Boxa. PactBopsl. [Tonsarue 00
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHUSIX
OCHOBHBIE KJIaCCHI
24 . 11 1 1 https://m.edsoo.ru/0OT5SASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHne
aToma
XumMmuyeckas CBS3b.
3.2 OKuCIUTEIbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.rut/LRYWBJPES
PeszepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JyeKTpPOHHBbIe (LM pPOBbLIE)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoTsbI
Pa3nen 1. BemecTBO 1 XuMu4ecKne peakiun
[ToBTOpeHue u yrioyOnenue 3HaHUM
1.1 P Yy 5 1 https://m.edsoo.re/EQETUT35Z
OCHOBHBIX Pa3/IesioB Kypca 8 Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNEeKTPOIUTHYECKAs JUCCOLUAITHS.
1.3 P A Han 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEaKLUH B pacTBOpax
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO1as xapakTepUCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.rt/ZTN1F700I
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COCJIMHECHHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A30T, Gpochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COCIMHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUN U UX COCIUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01me CBOMCTBAa METAJLIOB 4 https:/m.edsoo.ru/GHV2L6NJ8
32 Bakueiinine MeTauibl U UX COCIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
B
4.1 CHICCTEA 1 MATCPHAIILL B AKH3HH 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEeKa
Uroro no pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
U3y4YeHH s

JJIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer xumuu. Posb xumuu B
JKA3HU 4YeoBeKa. Tena u
BEILIECTBA

01.09.2026

https://m.edsoo.ru/L62DS2CZR

Ilonsatue o METOAaXx IIO3HAHUA B
XHUMHHU

03.09.2026

https://m.edsoo.ru/9ZJAEW050

[TpakTrueckas padota Ne 1
«[IpaBuna paboThl B
nabopaTopuu U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopymnoBanuem» (40 MUHYT)

08.09.2026

https://m.edsoo.ru/LSEW4353D

YucTele BENIECTBAa U CMECH.
CrniocoOwI pa3fieneHust cMmecei

10.09.2026

https://m.edsoo.ru/6TME21FW8

[IpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha
MPUMEPE OYUCTKHU MTOBAPEHHOMN
coimn)» (40 MuUHYT)

15.09.2026

https://m.edsoo.ru/K3LSSMCRY

ATOMBI U MOJIEKYJIBI

17.09.2026

https://m.edsoo.ru/BLS04WTBS&

XUMHAYECKHE DJIEMEHTHI. 3HAKHU
(CMMBOJIBI) XMMHYECKUX
DJIEMCHTOB

22.09.2026

https://m.edsoo.ru/AH3D4DNAX

HpOCTBIe " CJIOXKHBIC BEIICCTBA

https://m.edsoo.ru/DXJIBSTJI95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

24.09.2026

ATOMHO-MOJIEKYJISIPHOE YUCHUE

29.09.2026

https://m.edsoo.ru/1IMOBJ3QZ5

10

3aKOH ITOCTOSTHCTBA COCTaBa
BEIECTB. XUMHUYECKas opmyIa.
Banentnocts aTOMOB
XHUMHUYECKHX DJIEMEHTOB

01.10.2026

https://m.edsoo.ru/IMC496F X6

11

OTtHocuTenbHAsI aTOMHAs Macca.
OTtHocuTeNbHAS] MOJIEKYJISIPHAST
macca

06.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

08.10.2026

https://m.edsoo.ru/GHV58QMVE

13

KonnuectBo BemecTBa. MoJib.
Momnspnas macca

13.10.2026

https://m.edsoo.ru/368UNL5Y?2

14

duszndeckre 1 XUMHYECKHE
SIBJICHHS. XUMHUYecKast peaKkuunsi

15.10.2026

https://m.edsoo.ru/YZME8S6ATH

15

[Ipu3Haky ¥ ycinoBus MPOTEKAHUS
XAMHYECKHUX peaKui

20.10.2026

https://m.eds00.ru/N6DVNJIK Q5

16

3aKOH COXPaHEHHS MacChl
BeliecTB. XUMHUUECKHE
ypaBHEHUS

22.10.2026

https://m.edsoo.ru/M8DS4IHVM

17

BrrunciieHus KoJan4ecTBa, MacChl
BEII[ECTBA 110 YPABHCHHSIM
XUMHYECKUX peaKIui

05.11.2026

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanust XuMHU4ecKux
peakiuii (CoeTMHeHus,
pa30oKeHUs, 3aMEIICHHS,
oOMeHa)

10.11.2026

https://m.edsoo.ru/L48O7LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIukIonequcT. O000IIEeHe 1
cUCTeMaTH3alus 3HaHU!

12.11.2026

https://m.edsoo.ru/PIWARH3AB

20

KonTtponsHnas padora Nel mo
TeMe «BelecTsa 1 XUMHYECKHE
peaxium» (40 MUHYT)

17.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cMech razos. CocraB
Bo3nyxa. Kucnopon — snemeHT u
npoctoe BeuiecTBo. O30H

19.11.2026

https://m.edsoo.ru/XONONRNI1P

22

duznyueckue 1 XUMUIECKHE
CBOMCTBA KUCJIOpO/1a (peaKuu
OKHCcIeHus, Topenue). [lonstue
00 okcumax

24.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0Bb! moTydeHus KUCIopoaa
B JJabopaTopuu 1
POMBIIIICHHOCTH. [IpuMeHeHne
KHCIIOpOo/Ia

26.11.2026

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3pPexT XuMUIECKOi
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHIOTEPMUICCKHX
peaKusx

01.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

TormmBo (HeTh, yroiab U MeTaH).
3arpsi3HEHUE BO31yXa, CIIOCOOBI
€ro MpeIoTBpaIICHUS

03.12.2026

https://m.edsoo.ru/USNYS5UUW?2

26

[IpakTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCIIOpPOJIa, H3y4YEHHE €T
cBOMCTBY (40 MUHYT)

08.12.2026

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bonxopon — aneMeHT u mpocToe
BeniecTBo. Haxoxnenue B
pUpoe

10.12.2026

https://m.edsoo.ru/WD392ACWB

28

Du3nyecKue 1 XUuMHYECKUE
CBOICTBa BOJOPOJA.
[Ipumenenue Bogopoaa

15.12.2026

https://m.eds00.ru/0SZ28459R

29

IloHaTHE O KUCIIOTAaX U COJISIX

17.12.2026

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI moTydeHus BOAOPO/Ia B
nabopaTopuu

22.12.2026

https://m.eds00.ru/CO9TO9UCIP

31

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/Ia, U3YYCHHE €TO
cBOMCTBY (40 MUHYT)

24.12.2026

https://m.edsoo.ru/SS3WAX33K

32

MonsipHblii 00bEM ra30B. 3aKOH
ABoraapo

29.12.2026

https://m.edsoo.ru/M3KSO1QDQ

33

Brruucienus o0béma,
KOJIMYECTBA BEIICCTBA r'a3a Mo
€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UK 00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brranciienust 00bEMOB ra30B 10
YPaBHEHHIO PEAaKIMH Ha OCHOBE
3aKOHa 0OBEMHBIX OTHOIIICHHH
ra3oB

https://m.edso0o.ru/9TQ8AXABY

35

dusznueckre 1 XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7JAOGFZK4R

36

Cocras ocHoBauuii. [Tloustue 00
AHIUKATOpax

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopa kak pactBopuTes.
Hacsimiennblie n HeHACHIIIIEHHBIE
pactBopbl. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o
teMe «lIpurorosinenue
pacTBOPOB C ONPEEIEHHOMN
MacCOBOM J0JIei paCTBOPEHHOTO
BemecTBay (40 MUHYT)

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponpsHnas padora Ne2 mo
teme «Kucnopoa. Bonopo.
Bonay» (40 munyT)

https://m.edsoo.ru/IM7935DRY

40

OKCHUJIBI: COCTaB,
KJIaccu(UKaIrs, HOMEHKIIATypa

https://m.edsoo.ru/5STFSJINAY

41

[Tony4yeHne 1 XUMHUYECKHUE
CBOWCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCHUIOB

https://m.edsoo.ru/8JAZ9Y WS2

42

OcCHOBaHUS: COCTaB,
Kiaccudukanms, HOMEHKIIaTypa

https://m.edsoo.ru/5SU397HUSC

43

[Tonyuyenue u xumuyeckue
CBOMCTBAa OCHOBaHUU

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsl: cocras,
Kiaccudukanms, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[TomydyeHue u XuUMUYECKHE
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYyYCHHUS,
XAMHYECKHUE CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3aga4 1mo reMe «OCHOBHEIE
KJIaCChl HEOPTaHUIECKHUX
coenuHeHU (40 MUHYT)

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3p MEKIY
KJIacCCaMU HEOPraHUYECKUX
COCTMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHUE U CUCTEMATU3ALMS
3HAHUI

https://m.edsoo.ru/STBUOEEYN

50

Kontponbnas pabora Ne3 mo
TeMe "OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COeAMHEHUI"
(40 MuHyT)

https://m.edsoo.ru/AFA7IDULD

51

IlepBbie MONMBITKU
KJIacCCU(UKALUU XUMUYECKUX
anemeHToB. [loHsaTue o rpynmax
CXOOHBIX DJIECMECHTOB

https://m.edsoo.ru/COV3CC214

52

Ilepuonuueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHX 3JIeMeHTOoB []. 1.
MeHnpaeneeBa

https://m.edsoo.ru/X9FINR3U8

53

[Tepuoasl, rpyIIIbL, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnsl

https://m.edsoo.ru/IMUDOMRSH

55

CTpoeHue MeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
[Tepuonnueckoit cucremst [1. U.

https://m.edsoo.ru/T95SYNVEB2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

Menneneesa

56

XapaKkTeprUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHHUIO B
ITepnonnueckoii cucreme /[I. U.
Menneneesa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [leprnoandeckoro
3aKOHA JIJIs PA3BUTHS HAYKU U
npaktuku. J[. 1. Mennenees —
Y4€HBIH, NEAAror U rpaxk 1aHuH

https://m.edsoo.ru/SZD8XEQOP

58

PeseprubIit ypok. O6001IeHNE U
cucTEMaTH3alns 3HaHWH /
Bceepoccuiickas npoBepoyHast
pabora

https://m.edsoo.ru/ZCQTRPO8Y

59

Kontponbnas pabora Ne4 mo
teme «CTpoeHue aroma.
Xumuaeckas cBsa3by (40 MmuHyT)/
Bceepoccuiickas npoBepoyHast
pabora

https://m.edsoo.ru/FTIZF99WF

60

DIJIEKTPOOTPULIATETLHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

HNonnas xuMuyeckas cBA3b

https://m.edsoo.ru/3SY1RJKVI

62

KoBanenTtHas noysipHas
XUMHUYECKasl CBSI3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanenTHast HenonsipHas
XUMHUYECKasl CBSI3b

https://m.edsoo.ru/9Y VR3FUXI

64

CrerneHp OKHUCIEHUSI

https://m.edsoo.ru/RA6CVXM66

65

OKHCIIUTENLHO-
BOCCTAaHOBUTEJIbLHBIC PEAKITUU

https://m.edsoo.ru/ZXNCA7DOZ



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ

66 OKUCINUTENIN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/QPS46Z5PU
O00011eHNE U CUCTEMATU3ALMS

67 3HaHu# 1o Teme «CtpoeHue 1 https://m.edsoo.ru/4ARH7M35NF
aToma. XuUMHUYECKasl CBI3b)
O00011eHNE U CUCTEMATU3ALMS

68 B 1 https://m.edsoo.ru/7DNRBZ948
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

IIepronrueckuit 3aK0H.
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHCHHUH
CBOMCTB XMMHUYECKHX JJIEMEHTOB
IIEPBBIX TPEX IEPUOOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIATypa HEOPTaHUUYECKUX
BEIIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunpl xuMuueckoil CBA3U U THIEI
KPUCTALINYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5SCFRV

KonTtponsHnas padora Nel mo
teMe «lloBTOpeHue u
yriIyOJieHHe 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccudukanust XuMHU4eCcKux
peaKLui o pa3InyHbIM
IpU3HaAKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTue 0 ckOpocTH
XuMHudeckon peaknuu. [loustue
O TOMOI'CHHBIX N FeTepOI‘eHHBIX
peaKkIusax

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHsATHE O XUMHUUECKOM
paBHOBecHH. DakTOPHI,
BJIUSIIOIIIME HA CKOPOCTh
XUMHYECKOW peaKkuu U
MTOJIOKEHHE XMMHYECKOTO
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHCIIUTENLHO-
BOCCTAaHOBUTEJIbLHBIC PEAKITUU

https://m.edsoo0.ru/648V11026

10

Teopus 2IEKTPONIUTUIECKOU
muccouuanuu. CHUIIbHBIE U
cJ1a0bIe AJIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

NouHble ypaBHEHUS peaKkIuid

https://m.edsoo.ru/VN2SBINI1R

12

XnMHUYecKre CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUH 00
3JIEKTPOJIUTHYECKON
JIHCCOIHAIIN

https://m.edsoo.ru/SHH81YVXI

13

XUMHYEeCKHEe CBOMCTBA COICH B
CBETE MpeACTaBICHUHN 00
AIIEKTPOJIUTHYECKON
JIUCCOLHAIIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponuse coen

https://m.edsoo.ru/9JFRAVESW

15

O00011EeHNE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas pabora Ne 1.
«PemieHne sKcriepIMEHTATBHBIX
3a1a9»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/9RKI.ZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOIUTHIECKAS]
aucconuanus. XuMu4eckue
pEaKI1K B pacTBOPax»

18

OO1m1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKUE
CBOICTBA Ha NMPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopon. ComnsiHast
KHCJIOTa, XMMHYECKHE CBOMCTBA,
MOJIyYEHHE, IIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTuueckas padora Ne 2 mo
teme «llomydyeHue conmsHou
KHUCJIOTBI, U3y4YeHHE €€ CBOICTB

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus o ypaBHEHHUSIM
XUMHUYECKHX PEAKIIHH, SCITH
OJIMH U3 PEarcHTOB JIaH B
HN30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO1m1ast xapaKTepUCTHKA
3neMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHbie Mo pUKAIIH
cepbl. Haxoxnenue cepel 1 €€
COEIMHEHUH B IIPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10poa, CTPOCHHE,
¢du3nveckre 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas KUCIIOTA,
buznyeckue 1 XuMUYeCKHe
CBOICTBA, TPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XHUMHUUYECKUE PEAKLUH, JIeKALUE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a MoJIy4eHus! CEpHOM
KHCJIOTbl. XUMHYECKOE
3arpsA3HEHUE OKPYKaroIen
Cpenbl COeTMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne maccoBoil nonu
BBIXO/Ia TIPOJIYKTA PEAKIIUH

https://m.edsoo.ru/HSJE186WN

28

OO1m1ast xapaKTepUCTHKA
371eMEHTOB V A-rpynimsl. A30T,
pacrpocTpaHeHHe B IPUPOJE,
(bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBa

https://m.edsoo.ru/ WAHRMB976

29

AmMHaK, ero Gu3nvecKue u
XUMHUYECKHE CBOMCTBA,
NOJy4YeHUE U IPUMEHEHHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTrueckas padora Ne 3 mo
teMe «llonydenune ammuaka,
W3yYEHHE ETO CBOWCTB)

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCI0Ta, €&
bu3HYecKre U XUMHUIECKUE
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATbHBIX yI0OpECHHM.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaroILEe Cpebl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

https://m.eds00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kucnora,
buznyeckue 1 XuMHUYeCKHe
CBOICTBA, MTOJTy4YECHHUE

34

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIBbHBIX
ynoopeHuii. 3arps3HeHue
MIPUPOHOM cpenbl pochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

Yraepon, pacipocTpaHEHUE B
npupoe, Gu3nIecKue u
XAMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcunpl yraepoaa, ux
(bu3HYECKUE U XUMUICCKHE
CBOICTBA. DKOJIOTIYCCKHE
po0JIeMbl, CBSA3aHHBIE C
okcuoM yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYronpHasg KUCJIOoTa U €€ CoJIn

https://m.edsoo.ru/OHQHD6IPA

38

[IpaxkTuueckas padora Ne 4 o
teme "llonyyenue yriexkucioro
raza. KauectBeHHas peakiusi Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGCS

39

[TepBoHauanbHBIE MOHATHS 00
OPraHUYECKHUX BEMIECTBAX KaK O
COEIMHEHUSX YIIIepoaa

https://m.edsoo.ru/30TIZ109Z

40

Kpemnuii u ero coenuHenus

https://m.edsoo.ru/75JXNHOI8

41

[TpakTruueckas pabora Ne 5.
Pemenne sxkciepuMeHTATbHBIX
3a7ad4 mo teMe «BaxkHeiune
HEMETAJIJIBI U X COCIUHECHUS

https://m.edsoo.ru/O7E8D0D7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsHas padota Ne3 mo
TeMe «Baxuelnme HeMeTauIbl U
AX COCINHEHUAY

https://m.edsoo.ru/S85J9UGH3

43

OO1m1ast xapaKTepUCTHKA
XHUMUYCCKHX DJICMCHTOB —
MeTaaiaoB. MeTatnueckas CBI3b
1 MeTaJIndecKast
KPUCTAUINYECKAS PEIIETKA.
dusnyeckre CBOMCTBA METAJIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOWCTBA
METAJIJIOB. DJIEKTPOXUMUYECKUI
pAI HAPSKEHU METAJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61u1me crnocoObl MoTy4eHust
MeranaoB. Crnasbel. Beruncienus
10 YPaBHCHUSAM XUMHUYCCKUX
pEeaKLHnii, €CIIM OJIUH U3
pEareHTOB COICPKHUT IPUMECH

https://m.edso0o0.ru/G54GDQI2D

46

IloHsATHE O KOPPO3UH METAILIOB

https://m.edsoo.ru/4FIGDOWOW

47

[llenounbie MeTaIbI

https://m.edsoo.ru/X1B4BPUW2

48

Oxcuipl ¥ THAPOKCHIBI HATPUS U
KaJus

https://m.edsoo0.ru/Q4DX0G3U9

49

[llenouno3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Mardui

https://m.edsoo.ru/REOCDY0K6

50

Baxueiinme coemuHeHNUA
KaJIbIHS

https://m.edsoo.ru/CIR96CMZA

51

O00011eHUE U CUCTEMATU3 AL
3HAHUH

https://m.eds00.ru/O5PXGG1BE

52

JKEcTKOCTE BOIBI M CITIOCOOEI €6

https://m.edsoo. s u/ WEMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

[TpakTuueckas padora Ne 6 mo
teme "JKECTKOCTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs"

https://m.edsoo.ru/NFIROKBS&J

54

AmoMuHUN

https://m.eds00.ru/9ZJERDITV

55

AmdoTepHbIe CBOICTBA OKCHJIA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I[[BI, THAPOKCUIBI U COJIN
xenesa (I1) u xenesa (I1I)

https://m.edsoo.ru/1RTUBLAMP

58

O00011eHHAE U CUCTEMATU3 AL
3HaHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckas pabora Ne 7.
Pemenue skcniepuMeHTaIbHBIX
3a1ad 1mo TeMe «BakHelume
METaJUIbl U UX COCIHHCHHUS

https://m.eds00.ru/ZN7G0QSMX

60

Boruncnenus o ypaBHeHHAM
XUMHUYECKHUX PEAKLIUH, ECIIH
OJIMH U3 PEAreHTOB JIaH B
U30BITKE WU COACPIKUT
npuMecu. BeraucieHus
MacCOBOM 10 BbIXOZa
IIPOYKTA PEAKLINU

https://m.edsoo.ru/AYD2HESIY

61

O00011eHNE U CUCTEMATU3ALMS
3HAHUU

https://m.eds00.ru/BSTO9VTKOP

62

Kontponbnas pabora Ne4 mo
TeMe «Bakuennine MeTaisl U
UX COCINHEHUIY

https://m.edso00.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecrBa u marepuaisl B

63 . 1 https://m.edsoo.ru/OFI32JMT0
MTOBCEIHEBHOM JKU3HHU YeJIOBEKA
X

64 HMquCKerSarpmHeHHe 1 https://m.eds00.ru/9ANGYEYQI
OKPYXKAIOIICH CpeIbl
Po elre

65 b XHMUH B DELICHHI 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTUYECKHX MPOoOIeM
P I . 0000

66 CSCPBHBIN YPOX © ?leHHe " 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMAaTU3alMs 3HaHUH
P I . 0000

67 CSCPBHBIN YPOX © \I,H e H 1 https://m.eds00.ru/P52TJZNXV
CHCTEMATH3aLMs 3HAHUH
Pese i ypok. O600IIeHnEe

68 PBHEI YpOK ‘I,H e 1 https://m.edsoo.ru/TMK36TIZG
CHCTEMAaTU3alMs 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/OFI32JMT0
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011er0o 00pa30BaHUs

1

ITo teme: «llepBoHauanbHble XUMUYECKUE TTOHATHS

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHWMHUUYECKHX TOHSITHH: aToM,
MOJIEKYyJIa, XHMHYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEIIbHAs aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKilus,
KIacCUpUKALUA  PEaKIHil:  peakuuud  COCAUHCHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peaKIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs KOHIICHTPAIs) B pacTBOPE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBJeHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE pPEaKIuu (10 4YHUCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY dPPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChL

BE€IICCTB




1.8

BBIUMCIISTH MACCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOII0JeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiime npeACTaBUTENIN HEOPTaHUUYECKUX BEIIECTB)

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OTpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONPEAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyliaMm

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWMCTBA
BEILIECTB Pa3IM4YHBIX KJIACCOB, MOATBEPXKAas OINUCAaHHE IpUMEpaMu

MOJICKYJIAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
7a00paTOPHBIM 00OPY/IOBAaHWEM, a TaK)Ke IMpaBWJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 0
pacmo3HaBaHUIO PACTBOPOB WIeloued W KUCIOT C IOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIIOPAHXK U IPyTHe)

2.7

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepmogmyeckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumunaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHH: SIpO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOWTaldb, paalyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAasd W HCIOJISAPHAas KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHUWOH,

CTCIICHb OKUCJIICHHUA

32 KJIacCU(PUITMPOBATh XUMHUUECKHE DJIEMEHTHI
OTMHUCHIBaTh W XapaKTepH30BaTh TaOaMuHyto ¢Gopmy Ilepmommueckoii
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pAa3JM4aTh MOHITHUS «rJaBHas
33
noarpynma (Arpymnma)» u «mnobouHas mnoarpymnma (brpymma)y,
«Malbie» U «OOJBIINE) MEPUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona .M. Menzeneesa:
14 JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANICCKON 3aBUCUMOCTH CBOWCTB
' XAMHYECKHX OJJEMEHTOB OT HuX TmonoxeHus B [lepuonnueckoi
CHCTEME
COOTHOCHUTHh  00O3HAUCHWs, KOTOpbIE HWMEIOTCS B  TalmuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  dieMeHtoB  JI.W.
35 MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsja sapa, oOIiee dHciIo
AJIEKTPOHOB U pacHpeieNieHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COEIMHEHMIX
37 OTIPENIeATh BUJl XMUMHYECKOW CBs3M (KOBaJieHTHAass W HWOHHAs) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kox .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHI: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHBIC peaKiuy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHUYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUuCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XAMHUYECKOW peaKkun

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPaBHEHUS JIICKTPOJINTUYECKOW ITUCCOLMALMU KHUCIIOT,
LIeJI0YE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX pPeaKUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

ITo temam: «HemeTamiapl U UX COEOIUHEHUSI» U «MeTalUbl U UX

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIICU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKHUX peaKIui

2.2

COCTaBJISITh YPaBHEHHUSI PEAKIIHH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH HPOTCKAHUA XUMUUYCCKHUX npeBpameHI/Iﬁ B Pa3IMYHBIX

YCHOBUSX

24

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XHUMHYECKOUI HOC}’,Z[OfI u
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOHUAMU 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPACIIO3HABATL OIBITHBIM HYTGM XJopuna-,
Opomun, womun, kapOonat, Qocdar, cumukar, cynabdar,
TUAPOKCUIUOHBI, KAaTUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpY’KaroIIasi Cpeiay

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMHuUeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS H3YyYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI TO3HAHWS — HAOJIOJCHHWE, W3MEPEHHE, MOJEIHpPOBAHNE,

IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HM Y€JIOBEKa. XHMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOax MO3HAHUA B XUMUH. UncThle BemecTBa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckasi popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemiectBa. Moisib. MosipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl W YMCIAa CTPYKTYPHBIX eIWHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyecKkne U XMMHUYECKUE SBICHHUSA. XUMHMUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHU4Yeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakinuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opymoBaHWEM, HW3yYE€HHE M OINHCaHUE (PU3NYECKUX CBOWCTB OO0Opa3IloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKe, KUIEHHEe U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpeHHe CBEYM, [MPOKAIMBAaHWE METHOW  TPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SIBJIEHWW, HAOMIOEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pas3foKeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKeje3a C paCTBOPOM

commu meau(Il), nzyuenue cmocoOoOB pa3aeneHus: cMecel (C MOMOIIbI0 MarHuTa,




¢mIbTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOIIO/IEHHE U OITUCAHUE PE3YJIbTATOB IPOBEICHUS
OIBITA, MIUIOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxxneliuye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — anemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopona. CrocoOb
NOJYYEeHUs] KHUCIOpOJa B JIAOOPATOPUH U MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHAOTEPMUYECKUE peakuu. TOIIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE MApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CII0sI

23

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. Pacuérbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoWcrBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nmons BewecrBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. KpyroBopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOHBIX BOJT

2.6

Knaccudukanust neopranmdeckux coenuHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojieoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromnue. Homenknarypa oxcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenkiarypa kucioT. duszndeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MetamioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @uU3M4YECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuyenue coisen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE OINpEACNICHUE  COACpP:KaHMs
KHCIIOpOJla B BO3JyXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHUJOB M ONHCAHWE WX CBOICTB, IOJYy4YeHHE, COOMpaHUE,
pacrmo3HaBaHMe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MOKHO MCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIHOJB30BAaHUE BUJIEOMATEPHAIIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHCIOT M IIEJoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeETaUIaMM, PEaKIUN HEUTPaIU3alHHy, I0Jy4EHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHWE OJIHOIO MeTajula JAPYI'MM M3 pacTBOpa COJM, pelIeHue
HKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYeCKHX

COCTUHEHUI

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XHUMUYECKUX dJeMeHTOB. llonsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMHueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbI U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOCcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
1H1eJ0uel, NPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOLIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cucrema XuMU4YECKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYeCKOor CBsi3M. Kitaccudukamusi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BELIECTB (MEXIyHApOAHAas U TpUBHAIbHAs). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JWyHbIM KJIaccaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi M0 Pa3MUYHBIM NPpU3HaKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMJIOBOMY 3(dexTy, 1o

U3MEHEHHIO CTEIICHEN OKMCICHHUS XUMHYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4acCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TePMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TFOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0o XUMHYECKOM PaBHOBCCHUU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHW W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTEbHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIIOJb30BAaHHUEM MECTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 2MEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckon cps3u. Crenenb auccounanuu. CUIIbHBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun moHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUUii MOHHOTO oOMeEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHMs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyii Ha MOHBI. [loHsAITHE O THApOIN3E coneit

1.7

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMH KPUCTALTUYECKIX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0KHBIX BELIECTB (XJIOpUJa HATpHsi); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Mpoliecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKAHUS PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICIECHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBbHBIX pEaKUMi (TOpeHHEe, PeaKlUuu pPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIbIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3ndecKue CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMEHEeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M UeJOBEKa. BaxkHenmme XJIOpUIbl U UX

HaxO0XJICHHUE B TIPUPO/IC

2.2

OO6mrast xapaktepuctuka d7eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue U pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOOpOA, CTPOEHUE,
¢busznueckne M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak MpencTaBHTENs Kiacca KUCIOT U crenupuieckre). XUMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIUICHHOTO CIOc00a MOIy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAlomlel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIC ITOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIEHHS. A30T, paclpoCTpaHeHHE B IPHPOJIE,
¢usnyeckne U XuMu4eckue cBoicTea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero ¢usnyeckne M XMMHUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conun
aMMOHMs, HX (u3nyeckMe ¥ XHMMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MOJIydYeHHe,
du3nuecKkue W XUMUYECKHE CBOWMCTBa (0OMIME KakK MpEeACTaBUTENS Kiacca
KHCJIOT M cnenuduueckue). lMcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJbHBIX yI0OpeHUi. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsA3HEHHE BO3/yXa, HOYBBHI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogudpukanuu pochopa, puzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA00pEHHIA

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTIJIepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npuponae. Okcuabl yrieposa,
uxX (uznyeckre W XMMHUYECKUE CBOMCTBA, JCUCTBHE HA >KHUBBIE OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsA3aHHBIE C OKCHAOM




yraepona(IV); rumore3a r00aTbHOTO MOTEIUICHHUS KIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOICTBa, TONyYeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayabHBIe TOHATUS 00 OPraHWYECKHX BELIECTBAX KaK O COEAMHEHUSIX
yraepoaa (MeTaH, STaH, OTWJEH, AUETHIIEH, 3TaHOJ, TJHUIEPUH, YKCYyCHas
kuciora). Mx cocraB M xummuueckoe crpoeHue. llonstue o Ouonormuecku
BAXHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX pOJIU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, MEIUITMHE, MPOMBIIICHHOCTH. BakHEHIIHe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: H3Y4YCHHE OOpa3I0OB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrne 1 XUMUYECKHE CBOIMCTBA raJIorT€HOB U UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COCAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyrinvMBaHUs caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHNEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Cynb(ar-uoH | HAONMIOJCHHWE TMpu3HaKa ¢
MIPOTEKAHUS; 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, (pochopa u ux
cCOoeMHEHU (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEpUANIOB), oOpa3lamu
a30THBIX U (oCchHOPHBIX YAOOPEHUH; MOyIeHHE, COOMpaHKE, paClIO3HABAHUE U
M3y4eHUE CBOMCTB aMMHUaKa;, MPOBEJICHHE KAaYeCTBEHHBIX pEaKIMil Ha HOH
amMmMoHHS U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB HX IMPOTEKaHUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIeH KPUCTAUTMUECKUX
peméTok anmaza, Trpadura, (QyUIepeHa; O3HAaKOMIIEHHE C  IPOIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM




NPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclio3HaBaHME WU M3Y4YCHHUE CBOMICTB
YIJEKUCIOro rasa; IMpOBEIEHHWE KAuyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB WX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHIe HeEMETAUIBI U UX COEAUHEHUS)

MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
MeTa/UTMYecKasi  KpUCTAUTMYecKass pemérka. ODJIEKTPOXMUMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOIydeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX IPHUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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[[lenounble MeTaymbl: moJiokKeHHE B llepuoamdeckonn cucTeME XHUMUYECKUX
snementoB .M. MeHnaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxieHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWmne coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpOCHHE aToMa; HaxOXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxkenne B [leprnoanueckoit cucreme Xxumudeckux sneMenTon J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conn kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U IOTyUYECHUE

3.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p8.3].IaMI/I METAJIOB U CIIJIaBOB,

X (pu3nueckuMH CBOMCTBAMHU; U3YYEHUE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalbllUd W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMH HA HMOHBI
(MarHmsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBanne aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Ba)kHelmue MeTauisl U

HUX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuanbsl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObiTy. [lepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxaromet cpenst [IIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX EPEPadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl M HPaKTUYECKOMH
NESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIONCCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBLHON JeATEILHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XHUMUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEX0/Ie Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenne cuctemMoil XMMUYECKMX 3HAHUM W YMEHUE MPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CPemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIO
3JIEMEHTA B COCTMHEHUH, MAacCOBast IOJIsl M MPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKas! CBS3b, AIEKTPOOTPHUIIATEIBHOCTD, TOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 33aKOH COXPAaHEHHS MAacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh N3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4YHCIle MHHEpaJIbHBIC YHAOOpPEHHS, METaUIbl W CIUIABHI,
HOPOAYKTHl TepepadOTKH MPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpuponmHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YIJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHMU3M YCJIOBCKA W OKPYXKAIOUIYHO

NPUPOHYIO CPEIY

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrux

y4eOHBIX TPEIMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OPMALMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJga4d

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHUMYCCKUX BEIICCTB,




YpaBHEHUN  XMMMYECKUX  peaklMii; OCHOBaMU  XMMHYECKOU

HomeHkaTypbl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEeM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX D3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpUOAAX U  TJABHBIX
MOJArPYMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne knaccupuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DJIEMEHTOB, 3apsil

' MOHA

22 BUJ XUMHYECKONW CBS3M W THUN KPUCTAJIMYECKOH CTPYKTYpHl B

. COCTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepru30BaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPoB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIBI W THUIPOKCHUIBI

92 metamuioB [-IIA rpynm, amomunust, meau (I1), munaka, xenesa (II u

. III), oxcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucras, a3o0THasd,
docdopnasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIE YPABHEHUs PEAKLIUN, B

10
TOM YHCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyri) HeOpraHUYeCKUX BEUIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHne BIUUCIATh (TPOBOIUTH PaCUEThI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHMHUYECKUX pPEaKUUd U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIun
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMO3HaHus  (HabmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHNE) PU U3YUYE€HUHU BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTe mpobiaemMy u
NPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
. HIOCYI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW >KM3HU, TIPaBUIIaMU MTOBEACHUS B LIESAX COEpEKEeHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUS
3 Hanuume nmpakTuyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILIECTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHUE U onmucaHue (PU3NYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecer

13.3

NOJIyUEHUE KHCIOpOAAa M HU3YYEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YIJIIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnpeaesieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJU;
ucciesioBaHie aMQOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1a4y 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHID; «INEKTpOTUTHYECKAS
auccomuanusay;, «BaxHeWInnme HeMETAUIBI M WX COCAUHCHUSY,

«Baxuenime MeTayuibl U UX COEIUHEHUS)

13.8

XMUMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpaX HOHBI XJOPHI-, OpOMHI-,
womua-, cynedar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yabTaTbl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3H MCXKAY pPCaJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMUA U MIpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

Uucrele BemecTBa U cMech. CriocoObl pa3iesieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuaeckasi popmyina. BaaeHTHOCTh aTOMOB XUMHUYECKUX d1eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

dusznyeckre M XUMHUUYECKHE SBIICHHSI. XUMUUECKas pCaKknusa u eé IIpU3HAKU.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepuonnueckuii 3akoH u llepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMHYECKUX anemMeHToB /.M.
MenneneeBa. [lepuoasl u rpynmbl. @U3HYECKH CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbsl. CTpoeHue
IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonuueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX M HEMETaUIMYEeCKUMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxwueiimune npeacTaBUTENM HEOPraHWUYECKUMX BeulecTB. Hemerawwibl U ux

COCAMHCHUS. Merannel 1 uX COCOAUHECHU A

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COEIWHEHHA: OKCHIOB
(coneobpazyromrue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HECO0JICOOpa3yroIiue; OCHOBaHWHM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¥ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX W KUCIIBIX )

4.2

duznyeckne W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEeMHHS

4.3

@u3nyeckue U XUMHUYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLIMsl, aJlOMUHUS, Kelle3a. DIEKTPOXUMUUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

®uU3nYeCcKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydaenne

OKCHJOB HEMETAJIJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(ll) u

xenesa(ll, IIT). [Tomy4yeHne oOKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, Kele3a, IuHKa). [loayueHue oOcHOBaHM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBA cpenHuX coneit. [lomyuenue conei

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Monyyenne amMmuaka, CepHONH M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0mime

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'enernueckas cB3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMM BELIECTB, MO TeIIoBoMYy 3ddekty, 1o

W3MEHEHHIO CTeIIeHEH OKHMCICHUS XUMUYECKHX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHYECKON peakIui, TePMOXUMHUYECKIE ypaBHEHU. DK30-

U DHJIOTEpMUYECKUE peakluu. TepMoXUMUYecKue ypaBHEHH

53

OKuUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTETN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHs.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4eloOBeKa. beszomacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuii B J1abOpaTopuu U OBITY.

HepBa;I nmoMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKawoIled cpelnbl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBpPALICHHS
[IpenenvHas nmonmyctumass koHueHTpanus BemiectB (ITJAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIHNHEC, MPOMBINIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI X NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 o popmyrIaM XUMHUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHHSIM




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 8 kmacc, 6a30BbIil ypoBeHb, yueOHuk, O.C. ['abpuensu, U.I'. Octpoymos, C.A. Cnankos, - 6 uznanue, - Mocksa: [Ipocsemenue, 2025

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ne

pecypca
1.2.11.

1

1.2.11.2

1.2.11.

1.2.11.

1.2.11.

1.2.11.

10

11

12

13

HanmeHoBaHune S0P (cocTtaButenm)
Xnmmsa. 8 knacc

Xnmmnsa. 9 knacc

TpeHaxep “O6n1ako 3HaHMM”. Xumma 8 Knacc
TpeHaxep “O6naKo 3HaHMM” XrmKa 9 Knacc
Xnmmsa. 8 knacc

Xnmmnsa. 9 knacc

Xnmumsa. 8-9 knaccel
Xnmmna 8
Xrmmna 9

TpeHaxkep “O6nako 3HaHMK”. Xrumusa. 8 Knacc 1
yrny6neHHbIM YPOBEHD)

TpeHaxep “0O61aKo 3HaHMM” . XuMMA. 9 Knacc
(yrny6eHHbIN YPOBEHD)

Xnmunsa. 8 knacc BewectBa U XMMHMYECKUE peakLmmn

Xummnsa. 8 knacc. Bogopog NoHATHE 0 KMCNOTax U
conax Boga PactBopbl MoHATHME 06 OCHOBaHMAX

NMpaBoo6nagatenb

depepasibHoOe rocysapCcTBEHHOE aBTOHOMHOE 06pa3oBaTesibHOe yypexAeHMe BbiCLlero o6pasoBaHums
“lrocyaapCTBEHHbINM YHUBEPCUTET npocBellenus” https://eduprosvet.ru/sveden/common/

depepasnbHoe rocyaapcTBEHHOE aBTOHOMHOE 06pa3oBaTe/lbHOE yyYpexkAeHHe Bbicllero o6pasoBaHus
“lrocysapCTBEHHbIM YHUBEpPCUTET npocBelenus” https://eduprosvet.ru/sveden/common/

000 “®unsmKoH J1ab” https://physiconlab.ru/

000 “®un3nkoH J1ab” https://physiconlab.ru/

000 “®okcchopa” https://foxford.ru/

000 “®okcchopa” https://foxford.ru/

FocyaapcTBeHHOE aBTOHOMHOE 06pa3oBaTes/lbHOE yUYpeXKAeHUe Bbicllero o6pasoBaHmsa ropoia MocKBbI
“MOCKOBCKMIM FOPOACKOM Nnejarormyeckmii yHmsepcmureT”

000 “CBEPOBPA30OBAHMUE” https://sberobrazovanie.ru/

000 “CBEPOBPA30OBAHMUE” https://sberobrazovanie.ru/

000 “OunsnkKoH J1ab” https://physiconlab.ru/

000 “Oun3nkoH J1ab” https://physiconlab.ru/

000 “MobunbHoe dnekTpoHHoe O6pa3soBaHMe” https:/mob-edu.ru/

000 “MobunbHoe dneKTpoHHoe O6pa3oBaHMe” https:/mob-edu.ru/


https://eduprosvet.ru/sveden/common/
https://eduprosvet.ru/sveden/common/
https://physiconlab.ru/
https://physiconlab.ru/
https://foxford.ru/
https://foxford.ru/
https://sberobrazovanie.ru/
https://sberobrazovanie.ru/
https://physiconlab.ru/
https://physiconlab.ru/
https://mob-edu.ru/
https://mob-edu.ru/

.14

.15

.16

17

.18

.19

.20

21

.22

.23

.24

.25

.26

.27

.28

.29

Xummnsa. 8 knacc Bosayx Kucnopog. lNMcHaTHe 06 okcngax 000 “MobunbHoe dnekTpoHHoe O6pa3oBaHue”

Xnmmnsa. 8 knacc. OCHOBHble KNacchbl
HeopraHUYeCcKmMx coeanHeHMM

Xumus 8 knacc MNepuoamnyeckmii 3aKoH U

I'Iepmop,mqecr(aﬂ CcUcTeMa XMMMYeCKMX 31IeMeHTOB A M.

MeHpeneeBa.

CTpoeHue atoma

Xnmunsa. 8 knacc XmMmnyeckas CBA3b.
OKMCAUTEJIbBHO-BOCCTAHOBMTEIbHbIE
peakumm

Xummsa. 8 knacc Xmmus - BaxkHaa o61actb
€CTEeCTBO3HaHMA U MPaKTUUYECKOM AeATEIbHOCTH
yesioBeKa

Xumus. 9 Knacc BaxkHelwme meTansbl U UX
coeauHeHUs

Xummnsa. 9 knacc O6Lasa xapakTepue rmka XMMMYeCcKmnx
anemeHToB IVA- rpynnbl. Yrnepoa i KpeMHUU, U UX
coeMHEHUS

Xumma 9 knacc O6Lasa xapakTepUCTUKA XMMUYECKNX
anemeHToB VA- rpynnbl. A3oT, dpochop n nx
coegnHeHus

Xummna 9 knacc O6Lasa xapakTepUCTUKA XMMUYECKUX
anemeHToB VIA-rpynnbel. Cepa 1 ee coegmHeHUs

Xumunsa. 9 knacc O6uwan xapakTePUCTUMKA XMMUYECKMX
anemeHToB VII-rpynnbl. FanoreHbl

Xrmmsa 9 knacc O6uime cBOMCTBA METaJ/1/10B

XnMmna 9 Knacc dN1IeKTponTMYecKasa auccoumayms
XUMUYECKME peaKLmMn B pacTBopax

Xrmmna OcHOBbI XMMMMK 8 Knacc
XrmMmna XmMma aneMeHToB. 9 Kiiacc

BbrbnmoTeka aneKTpPOHHbIX 06pa3oBaTe/IbHbIX
pecypcoB. XnummaA. 8 knacc. HarnsgHble ypoku.
DNIEKTPOHHbIE Y4EOHO-METOANYECKME MaTEpHabl
BubnnotTeka sneKTpoOHHbIX 06pa3oBaTe/ibHbIX
pecypcoB. XnuMmaA. 9 knacc. HarnsagHole ypoku.
DNEeKTPOHHbIE Y4EBHO-MEeTOoANYECKME MaTepHabl

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dnekTpoHHoe O6pa3oBaHMe”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dnieKTpoHHoe O6pa3oBaHMe”  https:/mob-edu.ru/

000 “MobunbHoe dnekTpoHHoe O6pa3oBaHMe”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

000 “MobunbHoe dneKkTpoHHoe O6pa3oBaHue”

000 “MobunbHoe dneKTpoHHoe O6pasoBaHMe”

AO “UspaTtenbcTBo “lpocBeleHne” https://digital.prosv.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

https://mob-edu.ru/

AO “UspaTtenbcTBo “lpocBelieHne” https://digital.prosv.ru/

000 “2K3AMEH-MEAMA” https://examen-media.ru/

000 “3K3AMEH-MEANA” https://examen-media.ru/



https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
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