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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUS
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma nmo xumMuu Aa€T TPENCTABICHUWE O IENIX, OOIIel CTpaTteruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE COJiepKaHue,
NpEeAyCMaTPUBAET PACIpPENECICHUE €ro Io KiaccaM W CTPYKTYPUPOBAHHE IO
pasjenaM M TeMaM MpOrpamMMbl MO XUMHUH, OMNPENEISET KOJIUYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HW3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYaloluXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUM K
pe3ynbrataMm oOy4eHHUs] XUMUW Ha YPOBHE IIeJieH U3y4deHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHWE XHMHUH CIY)KUT OCHOBOW It (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUH O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBIC XWMHEH NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O MYyTAX PEHICHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUYECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEH IS CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HaBBIKOB HMX CaMOCTOSATEIHLHOM  ydeOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIICIOBATEICKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATIBHOM S TENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsAa HA €AUHCTBO MPUPOBI U YEJIOBEKA, SABJISETCA OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCSI;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0Opa3oBaHue 00yUJarOIIUXCS.

JlanHble HampaBiieHUS B OOYYEHHHM XUMHH OOECHeYMBAIOTCS CrHelupUKon
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpEAeIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00I1Iero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUMMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTaHUYECKOM XWMHUU M HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPAMMBI IO XUMHH C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzydeHuro. ColepraHHe CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TPEACTaBICHUM 00 BIEKTPOIUTUYECKOW JIUCCOLIMAIIMU BEILECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIONHIS (YHKIUA OOBSICHEHUS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUYEHHbIX YYEOHBIX NpeaAMeToB: «OKpyKaromMil MUp»,
«buonorus. 5—7 knacce» U «PU3UKaA. 7 KIaccy.

[lpy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XMMHYECKHX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYITHBIX 00O0OIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHWS TMPU HW3YYCHUU BEIIECTB U
XUMHYECKHX PEaKIHid, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWi 0O€30MacHOr0 OOpallleHHs C BEIIeCTBAMHU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (opmMupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHUOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanue oOmEeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATP M OLIEHWBATH SIBJICHUS
OKpPYKaIOIIeT0 MHpa, WUCIONB3YysS 3HAHMUS U OMbIT, MOJIYYCHHbIE MPU U3YHYCHUU
XUMUH, NPUMEHSITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYJOBOM 1€ITEILHOCTH;

— ¢opmupoBaHue y OOydYarOMIMXCSd TyMaHUCTUYECKUX OTHOIICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3I0POBbS U OKPYXkKAIOLIEH TPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOodUiIs M HANMpPaBIEHHOCTHU AATbHEHIIIErO
oOy4eHwus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I HM3Y4YEHUST XHUMHUM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHavyaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YEJIOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemectBa. DU3WUYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHocuTenbHAs MOJIEKYJIsipHas Macca. MaccoBast J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTUHEHUM.

@u3NUeCKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHsS MAacCChl BEIIECTB. XHUMHUYeckue ypaBHeHHs. Knaccubukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHHS, 0OMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuUiiaMu paboThl B JabOpaToOpuu U
npuémMamu oOpallleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nYecKuX CBOWCTB 0OO0paslOB HEOPTAHWMYECKUX BEIIECTB, HAOJIIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJACHCAIMsl BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3ioKeHHe TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMSA, XpoMaTorpadus, NpoBeeHue OYUCTKU MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(IapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — ayemMeHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUpoae, (Pu3Mdeckne W XUMHUYECKUE
cBorictBa (peakmuu rTopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoObI



MOJYYEHHs] KHUCIOpOJa B Jabopatopud H HOpombilieHHOCTH. Kpyrosopot
KucIopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOpoa.

TernnoBoil 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpoctoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3NYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HaceimieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B IpUpoJ€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHre NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHenmit. Oxcupmpl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, amMQpOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumdyeckne uU XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loryuenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu MmertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KUCIOPOAA B BO3AYyXE, MOJIYYCHHE,
cobupaHue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMM OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PACIO3HABAHUE M H3yUYEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaeicTBue Bojoposa ¢ okcupoM meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUEOMATEPUAIIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCcOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMH
(HatpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB Pa3IMYHBIX KIACCOB,
HAOJIFOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCJIOT W IIEJIOYCH,
uzydeHue B3zaumopeictBus okcuga mean (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHy, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOTO METAJla JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEUHEHUID.

[Hepuoauueckui 3axkoH u Ilepumoguuyeckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsThe o
rpyInnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JIUHHONEpHOAHas  (opmbl
[Tepronnueckoit cucrembl xumuueckux aemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. DOu3znyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHnueneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpPHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU ).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHMM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU Ul OTAEJIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIM (akT, rUrnoTe3a, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MYECKUe BETUUYMHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUNA KPUCTAIUIMYECKOW PEIIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakivii o pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETECHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOCTHM XuUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTePOTeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumudeckoM paBHoBecuu. PakToOpHI,
BIIMAIOLNIME HA CKOPOCTh XUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue YpaBHEHUMN



OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ PEAaKIUMM C  HCHOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYecKoil cBsizu. CteneHb auccouuanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIe B CBETE€ MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIN3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BENIECTB, IMPOLECCAa AUCCOUMAIMU KHCJIOT, IIEJI0YEe H COJeH
(BO3MOXHO  HCHOJB30BAHME BHUJEO MaTEpHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOMIMX —~ MPHU3HAKA  MPOTEKaHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue ocajaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COEIMHEHN), PAaClIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OO6mast xapakrepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMUMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/laMU, HEMeTajllaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBa
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTENM KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @QuU3HYEeCKHMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKHUE PEaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynb¢ar-uoH. Haxoxaenue cepbl u €€ COEAMHEHUH B NpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAalolel cpelbl COeNWHEHUSMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

OOmmast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
¢dusnyecKkne u XMMHUYECKHE CBOMCTBA, MOMyuyeHue U npuMenenue. Conu aMMOHus,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHUYEeCKOe 3arps3HEHNE OKPYIKAOIIEH CPElbl COSTMHEHHISIMU a30Ta
(KUCJTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, Guznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUE U XUMUIECKHUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpAaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopouusa. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, UX (pU3nyecKkue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue u npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaX, yriieBoJax — U UX
poiid B OKM3HM 4eloOBeKa. MarepuaibHOEe €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, MOJIyYEHUE H
npumeHeHnue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKaThl, UX UCIOJIH30BAHHUE B
ObITy, B MPOMBIIUICHHOCTU. BajkHelllline cTpouTeNbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OC€TOH, *Kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOMIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OMBITHI, OTpaKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOT€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€ COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIC€HHOI CEepHOM KUCIOTHI, MPOBEICHNE KAYECTBEHHON PeaKIMi Ha CyIb(aT-
MOH W HAOJIOJeHWEe NpHu3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (PHU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NPU3HAKOB
UX IPOTEKaHHUSI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZeNen
KPUCTAIUIMUECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no teMe « BaxxHenme HeEMETaJUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckor cucreMe XUMUYECKUX 3ieMmeHToB [J[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHre MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYEecKasi  KpUCTaUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWMCTBa MeTaiioB. OOiue
CrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3WHM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[[lenounble mMeTamuibl: MONOXKEHUE B llepuonnueckoil cuCTeMe XUMHUUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuiabl u



TUIPOKCUABl HATpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIUHEHUU.

[llenouHno3emMenbHbIE METa/UIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucreMe xumuueckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HHE B Ipupoe. PU3nyeckrue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coelUHEHUS Kanblus (OKCHJA, TUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUI: TI0JI0)KEeHUE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. N. MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. Okcuibl, rTuApoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METalIOB U CIUIaBOB, WX (HHU3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HMH  METaUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUAECOMATEPHATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPECHUS KeEJe3a B KUCIOPOJE
(BO3MOXHO ~ MCIIOJB30BAHME  BHUJAEOMATEPHUAJTIOB), IPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMU HATpus, Kalus U Kaidblus (BO3MOXHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxHernume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XM3HM 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momorns npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpanus BeulecTs, Aaiee — [1/IK). Ponp xuMun B pelieHHH 3KO0JIOTHYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBSI3ed NMpU HM3yYEeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, ABJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluusg, MNEePUOAUYHOCTb, HAOIIOEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
s ek, TeXHOIOTUSI, MaTEPHUAIIBI.

®dwusuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH, ~AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeN0, OO0BEM,
arperatHoe COCTOSIHHE BEILECTBA, Ia3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI M3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XHUMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMUA B
oOlIecTBe MpaBUiIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTAUUd WU
pacUIMPEHME OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NOHMMAaHUS 3HAYEHHUS XWMHYECKOW HAayKH B IKU3HHU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJANETh TOCTOBEPHOW HMH(OpMaIuein o
NIEPENOBBIX JOCTW)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTU MpPH
BBIMIOJTHEHUH YYE€OHBIX, TO3HABATENbHBIX 3a]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJECHWE M TMOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33pPEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISIOLINAC
OCHOBY ISl IOHUMAaHHs CYIIIHOCTH HAay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS NPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENOH, O POJIM XMMHUU B ITO3HAHUM 3TUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMbIE Il OOBSCHEHUS HaOMIOJAaeMbIX MPOLIECCOB U SIBICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYHMHBIMH TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM W  HCCIEA0BATENIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOODY HANpAaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pPOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHHUS aTIKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJIO/IGHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY U3yUEHHUIO Tpodeccuil u TpyJa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MNPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WH/IMBUIYAIbHON TPACKTOPUH MPOJOJIKEHHS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCUOHATBHON AeTEILHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXMYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBu O€30MaCHOTO MOBEIEHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAKOIIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, JJIs ITOBBIIICHNUS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOAJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUSA PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHUS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, cCUCTeMa, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE AEHUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUICHUS IPUA OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUSI 711 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCH(PUKANNA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHE PACCYKJIeHHS (MHIYKTUBHBIE, JE€yKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIFOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C yUETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBISATh U XapPaKTEPU30BATH CYLIECTBECHHbBIC
MPU3HAKN U3y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TIPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBaTh 000OIICHHS U
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pasTUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHYECKH OIEHUBATh IPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE TPUMEHSATh Pa3IudHbIe METOIbI U 3aIPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIMX JIAaHHBIX, HEOOXOIWMBIX MJI BBITIOJHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHIA,
OBJIQJICHUE KYJbTYPOM aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOPMY MpEeACTaBICHUS HHPOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu opmamMu rpaduKu U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh MW aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY>KAIOLIEH NPUPOIHON
CpeIIbI.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiiCTBUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHH) IO
CylecTBy  oOcCyXIaeMoill  TeMbl, (OPMYJIHPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKECHHON 3a/1a4H;

YMEHUS  TPENCTaBIATh  TOJYYCHHBIC  pe3yJabTaThl  ITO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yAbTAaTOB BBHIMOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHALUSA
COBMECTHBIX JCHCTBHI, OMNpeAeNecHUEe KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW paOOThI U JPYTHE).

PeryasiTuBHbIE YHHMBeEpCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LN JACSTeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(peKTUBHBIE CIIOCOOBI PeIIeHUsT yUeOHBIX U
MO3HABATENIbHBIX 3a7[a4, CaMOCTOSITEJIPHO COCTaBISITh WM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aT€NbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMUCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crnenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xon1y oOydenus B 8 kiacce npeiMeTHbIE pE3yiIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COEIMHEHUU, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHUYECKasl Peakius, KIacCH(PUKAUS PEaKIHil: peaxkiuu
COCAUHEHHUs, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdekT peakuumu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS WM HENOJAPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHas: KOHLIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUA U
MIPUMEHATH T MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHNU;

e WCIMOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHUS (Hopmyn
BEILIECTB U YPABHEHNU XMMHUYECKUX PEAKIIMIA;

e ONpENEesATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNMPEACIEHHOMY KJIIACCY COEAMHEHUU 10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbicia Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B [lepuonmyeckoil cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4yaTh TMOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbI€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema xumuueckux snemeHtoB [ W.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO AIEKTPOHOB
U pacmpeeeHUe UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D PEKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIMA MBICTUTEIHHONU EITEIbHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allU0, KIacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHMs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peayibHBI U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMUYECKOM  MOCyAOH U
7a0b0paTOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECTEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 6a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT JTUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOe paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoOTpoNus, aM(pOTEepPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYEcKas), KpUCTAJUIMYECKass pemérka, KOoppo3us METalIoB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKUUH, NPENEIbHO IOIyCTHMas
xoHuentpanus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPUA ONIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBieHUs (opMyIl
BEILECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIN;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHNSI XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeEHHOMY KJIACcCy COEIMHEHU 1o (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XUMHUUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAVUHEHUN, TUI KPUCTAIINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica [lepuommueckoro 3axkona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cUCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEITCSI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEpUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsia sAapa, oOOIee YMCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB JJIEMEHTOB U MX COCAVUHEHUHN B
Ipenesiax MajblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIEHUS
XMUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAOININX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEAKIIMA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0Ml U
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkKar-, cyibdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OMEpPALMd MBICITUTEIbHONU JI€SITEIbHOCTU — aHAIM3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEJICTBEHHBIX CBSI3€d — U1 M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlnid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HAOIOICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuecTBo yacos
Ne HaunMeHnoBanue pa3iesioB u JIeKTPOHHBIe (HH(POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUS
XuMHS — BakHast 00J1acTh

11 €CTEeCTBO3HAHUS U 5 0 1 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BeliecTBa u XuMu4eckue 15 1 0 bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Bo3znyx. Kucnopoa. [Tousitue 6 0 0 bubnnorexka HOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bognopox. Ilonsatue o kucimorax 2 0 0 bubmmoreka [JOK

' Y COJISX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnnorexka HOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

’ HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazpeny 30

Pasznea 3. [lepuoanueckuii 3axkoH u [lepuoguyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenageneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU




[leproauueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [IOK

A
3 XAMHYECKHX deMeHTOB /l. 1. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atroma
XuMuyeckas CBs3b. BuG 110K
noImoTeKa
3.2 0] - 8
KHCITHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB IT1O 68

[NPOT'PAMME




9 KUIIACC

KosnnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3aeioB U TeM undposbie
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XMMHu4ecKHe peakIun
L1 [ToBTOpeHME U yriyOIeHHE 3HAHUT 5 1 0 bubnnorexka HOK
) OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmoreka [JOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLHAITHSL. 2 1 1 bubnnorexka HOK
' XUMUYECKUE PEAKIIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUSI
)1 OO0mmas XxapaKTepUCTUKa XUMHUIECKUX 4 0 1 bubnnorexka HOK
) aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMUIECKIX
2.2 3nemMeHToB VIA nbl. Cepa u e€ 6 0 0 bubmmorexa LOK
’ TPYHIEL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 0 1 bubmmorexa LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKIX
2.4 anemeHTOB [VA TIbL. YTJIEPO U 8 1 1 bubmorexa HOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJJIbI M X CO€IUHEHUS

. bubmunorexa [JOK
3.1 Obume cBolicTBa MeTajIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baskueiime MeTauibl U X COEIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BemniecTtBa u MaTepuabl B )KU3HU UEJIOBEKA 3 bubmmorexa [IOK
) t P https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOEe BpeMs 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KosnnuyectBo yacos DJIEKTPOHHbIE
Ne Hara nudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchbl
| [Ipeamer xumuu. Posib XuMuu B )KU3HU | bubnunorexa [IOK
yenoBeka. Tena u BelecTBa 02.09.2025 | https://m.edsoo.ru/ff0d210c
5 ITonsaTue o0 MeTOoIaX MO3HAHMUS B | bubnuorexa [{OK
XAMHH 04.09.2025  https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOPUN U IPUEMBI | 1 bu6muoreka [IOK
oOpaitieHus ¢ 1a00paTOPHBIM 09.09.2025  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTeie BemecTBa U cMecH. CrIocoObI | bubmuorexa [{OK
paszzaeneHus cmecen 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[Ipakruueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha npumepe 1 bubmorexa LOK
A . p P 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )»
6 ATOMBI U MOJICKYJIBI 1 bubmorera [IOK
Y 18.09.2025  https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AJIEMEHTHI. 3HAKU | bubmuorexa [{OK
(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB 23.09.2025 = https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXHBIE BElleCTBa 1 bubmorexa OK
P - 25.09.2025  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorera [IOK
P 7 30.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKO0H IOCTOSTHCTBA COCTaBa BEIIIECTB.

10 Xumnueckas popmyna. BaieHTHOCTD Bubmmorexa [IOK
pMyJa. 02.10.2025  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcUTENbHAA aTOMHAsI Macca. bubmuorexa [{OK
OTHOCUTENBbHAs MOJIEKYJIIpHAs Macca 07.10.2025  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XMMHYECKOTO bubnunorexa [IOK
3JIEMEHTA B COCIMHCHUU 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomnmuaecTBo BemecTBa. Mosib. bubnuorexa [{OK
MognsipHas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABJICHUS. bubmuorexa [{OK
XuMuyeckas peakius 16.10.2025 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBHs IPOTEKaHUS bu6muoteka [JOK
XAMHYECKHUX pEeaKUi 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. bu6muoreka [IOK
XHUMHUYECKUE YPABHEHUS 23.10.2025  https://m.edsoo.ru/ff0d3b88
Brruncienust KOaTu4ecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa LOK
R . P 06.11.2025 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudpukanus XUuMHYEeCKHX PEaKIIHii
18 (coenuHEeHMs, pa3JIOKEHUS bubmorexa [JOK
A > P ’ 11.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneucT. O6o0eHHe U bubmorexa OK
' . 13.11.2025  https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 Kontposbnas padora Nel o teme bu6muoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIAMNY 18.11.2025 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmech razos. CocraB bubnunorexa [IOK
Bo3ayxa. Kuciopon — sneMeHT u 20.11.2025 | https://m.edsoo.ru/ff0d448e




npocToe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuy OKUCICHUS bubmorexa [JOK
POAG (peartt ’ 25.11.2025  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0sI MOTy4eHHs KUCIIOPO/Ia B
23 nabopaTopuu iqn OMBILHJIerH(;Z[()TH bubmorexa OK
patop P ' 27.11.2025  https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3¢ ekt XuMuIeckoit
24 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U 02.12.2025  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEaAKIUIX
TormumBo (HedTh, yroias U MeTaH).
25 3ar H3H€I§I/I€q];03 . a, CIIOCOOBI Z:ro Bubmmorexa [IOK
P Ay, 04.12.2025  https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHHS
[TpakTtruueckas padota Ne 3 o Teme
26 «[Tonmydenne u coOupanue Kucaopoaa bubmorexa [TOK
v N P poAa, 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOHCTBY
7 Bonopon — anemeHT u npocroe bu6muoteka [JOK
BellecTBO. HaxoxaeHue B npupoje 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
73 ®du3nvecKknue U XUMUYECKUE CBOMCTBA bubnuorexa [{OK
Bojopoa. [Ipumenenne Bonopoaa 16.12.2025  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJSIX bubmorexa TOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus BOAOpOia B bubnmoreka [JOK
nabopaTopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue BOAOpPoOIa Bubmmorexa [IOK
i P AOPOAS, 25.12.2025  https://m.edsoo.ru/f0d4f42

W3YUYEHHE ETO CBOWCTB)




Momnsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo 30.12.2025  https://m.edsoo.ru/ff0d542e
Brruucnenus 00b€Ma, KoTudecTBa
33 BEIIIECTBA rasza Mo €ro u3BECTHOM bubmorexa [TOK
. .. Y 13.01.2026 = https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Borunciaenus 00bEMOB ra3oB 10O
34 ABHCHMIO PEAKI[MU HA OCHOBE 3aKOHA bubmorexa LOK
P .. peart . 15.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nvecKknue U XUMUYECKUE CBOMCTBA bubnuorexa [{OK
BOJIBI 20.01.2026  https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanwuii. [lonsarue 00 bubnuorexa [{OK
WHAUKATOPAX 22.01.2026  https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputens. HackienHsie
37 u HI;HaCLIpeHHHS aCTBOPBI B bubmorexa [JOK
B p PEL 27.01.2026  https://m.edsoo.ru/ff0d5b40
MaccoBas 1011 BEIIECTBA B PACTBOPE
[Ipakruueckas padora Ne 5 o reme
o «IIpuroToBiieHrE€ PaCTBOPOB C bubnmoreka [JOK
onpeAcNEHHON MacCOBOM 10IEN 29.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopon. Boga» 03.02.2026 = https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIaccudukanms, bubnuorexa [{OK
HOMEHKIaTypa 05.02.2026 = https://m.edsoo.ru/ff0d664e
[TonyueHue u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P 10.02.2026 | https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHusI: cOCTaB, K1accupuraus, but6mmoreka [IOK
HOMEHKJIaTypa 12.02.2026  https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XuMHYECKHE CBOMCTBA bu6muoreka [IOK
OCHOBaHUI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnunorexa [IOK
HOMEHKJIaTypa 19.02.2026  https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
KHUCJIOT 24.02.2026  https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 CHOCOéLII) HILJI )eHH;I XHMHquKHe buomorexa HOK
N YIS 26.02.2026 hitps://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktruueckas padota Ne 6. Pemenne
47 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME bu6muoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 03.03.2026  https://m.edsoo.ru/00ad9b7c
COCIMHECHM
43 ['eneTnueckas CBA3b MEXKIYy KiIacCaMHu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN 05.03.2026  https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [{OK
3HAHUHU 10.03.2026 | https://m.edsoo.ru/00ad9cb2
KoHnTtposbhas padota Ne3 no teme
50 "OCHOBHBIE KJ1aCChl HEOPTaHUYECKHX buomorexa HOK
o P 12.03.2026  https://m.edsoo.ru/00ad9¢ela
COeqUHEHH I
IlepBble MOMBITKY KJIACCU(PUKALINT
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMCHTOB 1(?[0H${T[II/IG 0 bubmorexa OK
) 17.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOIHBIX AJIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 Ilepuoamueckas cucreMa XUMHYECKIX bubmorexa OK
proA 19.03.2026 @ https://m.edsoo.ru/00ada52c
snemenToB 1. Y. MenaeneeBa
53 Ilepnoanl MIIbI, TOATPYIIIIEI bubmmorexa [OK
PHOJPL, TPYITIBL, HOATPY 24.03.2026  https://m.edsoo.ru/00ada52c




Ctpoenue aromoB. CocTaB aTOMHBIX

but6mmoreka [IOK

>4 saep. M3oTonsl 26.03.2026  https://m.edsoo.ru/00ada342
CrtpoeHnue AIeKTPOHHBIX 000JI09eK
55 aToMOB 371eMeHTOB [leproanueckoit bubnnorexa LIOK
07.04.2026 | https://m.edsoo.ru/00ada6be
cuctemsl J. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B bubmuorexa [{OK
ITepuonnueckoii cucreme /1. U. 09.04.2026  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUIsl pa3BUTHS HAayKu U npaktuku. 1. U. bu6muoteka [JOK
MenaeneeB — y4€HbIM, MIE1ArOT U 14.04.2026  https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHeIil ypok. O000IICHNE 1
58 CI/ICTEMZITI/IBZEI/IH 3HaHI/II;IH / bubmorexa OK
N 16.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KoHntposbnas padota Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bu6nuorexa [IOK
cBs3b» / Beepoccuiickast mpoBepovHast 21.04.2026 = https://m.edsoo.ru/00adb486
pabota
60 DIIEKTPOOTPUILIATETLHOCTh AaTOMOB bu6muoreka [IOK
XUMHUYECKHUX DJIEMEHTOB 23.04.2026  https://m.edsoo.ru/00adaab8
61 NonHas xumuueckas CBsi3b bubmorexa [JOK
28.04.2026  https://m.edsoo.ru/00adac34
6 KoBanenTHas nonsipHast XuMH4YECKas bu6nuorexa [IOK
CBSI3b 30.04.2026 @ https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenmonsipHas XUMHYECKast bu6muoreka [IOK
CBA3b 05.05.2026 | https://m.edsoo.ru/00adaab8




64 CreneHb OKUCTICHUS 1 bubmorera [IOK
07.05.2026  https://m.edsoo.ru/00adae28
65 OKUCIUTEbHO-BOCCTAHOBUTEIIbHBIE | bubmuorexa [{OK
peakuuun 12.05.2026  https://m.edsoo.ru/00adb076
66 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 bubmorera [IOK
14.05.2026  https://m.edsoo.ru/00adb076
PeseprubIil ypok. O6001IeHNE 1
67 CHCTEMAaTHU3alus 3HAHUH 110 TeMeE 1 bubnuorexa [{OK
«Ctpoenue atoMa. XuMUUYECKast 19.05.2026  https://m.edsoo.ru/00ad9cb2
CBSI3b)»
68 PeseprubIil ypok. O6001IeHNE 1 | bu6muoreka [IOK
cUCTeMaTH3aIusA 3HaHui 21.05.2026  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrposabnbie IlpakTuueckne
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Ilepnoanueckuil 3aK0H.

1 Ilepuoanueckas cucrema | bu6muoteka [JOK
XUMHUYECKUX djieMeHToB /. U. 02.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmorexa LOK

. 04.09.2025  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukamnus 1 HOMEHKIaTypa | bubnuorexa [{OK
HEOPraHUYECKUX BEILLECTB 09.09.2025  https://m.edsoo.ru/00adb7e2

4 Buaber xumMudeckoil CBSI3M M THITHI 1 bubnunorexa [IOK
KPUCTAJUTMYECKUX PEHIETOK 11.09.2025  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme

5 «[ToBTOpEHUE OneHue 3HaHUM 1 1

BTOpPEHUE U YrITyOJIeHUe 3HAHUH 16.09.2025
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus Xumuaeckux | bubnuorexa [IOK
peaKuuii o pa3IuYHbIM MPU3HAKAM 18.09.2025  https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 Bubmmorexa [JOK
poditiLHy. 23.09.2025  https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEaKIIHIX
[ToHsiTHIE O XMMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUAIOIINE 1 bubmmorera IHOK
P . PoL . B 25.09.2025  https://m.edsoo.ru/00adc28¢
Ha CKOPOCTh XUMUYECKON peaKIuu 1




MOJIOKEHHUE XUMHUECKOTO
paBHOBECHS

OKHCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIC

bubnunorexa [IOK

9
peakuuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTUYECKOU
10 nccoruarmu. CUIbHEIE U cIa0ble bubnnorexa LHOK
8 LA 02.10.2025 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Monuble ypaBHEHUS pEaKIIUN bubmmorexa [OK
P peartt 07.10.2025  https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTABICHUMN bu6muoreka [IOK
00 3JIEKTPOIUTHYECKON 09.10.2025 = https://m.edsoo.ru/00add5d8
IUCCOLIMAINU
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPEACTaBIECHUN 00 bubnnorexa LHOK
pedl o 14.10.2025 | https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 ITonsTue o ruapoause cojiei bubnnorexa LHOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMAaTH3aIIH bubnuorexa [{OK
3HaHUH 21.10.2025  https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Penrenue pkcriepuMeHTAILHBIX bubnnorexa LIOK
p 23.10.2025 @ https://m.edsoo.ru/00addbfa
3amauy
Konrponsnas padora Ne2 o teme
17 «ODIIEKTPOIUTHYECKAS TUCCOIIUAIIUI bubnnorexa LHOK
P g HHARIL. 06.11.2025  https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
13 OO01mas XxapakTeprCTHKA raJOreHOB. bu6muoreka [JOK
XUMHUYECKUE CBOMCTBA HA IIpUMEPE 11.11.2025  https://m.edsoo.ru/00addfe2




XJiopa

Xnoposonopoa. ConsiHast KUCIIOTa,

19 XUMHUYECKHE CBOKCTBA, ITOIyYEHUE bubmorexa [OK
’ i ’ 13.11.2025  https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITosyueHune COITHON KUCIIOThI bubmorexa HOK
- . . ’ 18.11.2025  https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmorexa OK
peardii, 8 20.11.2025 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6mras XxapakTepucTHKa JIEMEHTOB bu6muoreka [IOK
VIA-rpynnet 25.11.2025 |  https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOAU(DUKAIINH CEPBI.
3 Haxoxnenue cepbl 1 €€ coeTMHeHUI bubnunorexa [IOK
B MpUpOJIe. XUMUYECKHE CBOMCTBA 27.11.2025 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo0opo1, CTpOEHHUE, bubmmoreka [OK
¢du3nyecKre U XUMUYECKUE CBOKWCTBA 02.12.2025  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
25 ¢busnvecKkrue 1 XUMHYECKHE bubamorexa [IOK
. 04.12.2025  https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNUE
XUMUYECKHe peaklini, JexKalire B
OCHOBE MPOMBIIIUIEHHOTO criocoba
2 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 09.12.2025 = https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COEAUHEHUIMU
cepbl
27 Brruncienue MaccoBOM TOJIH BEIXOJA but6mmoreka [JOK




MIPOJYKTa peaKiuu 11.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKA SJIEMEHTOB

)3 VA-rpynmesl. A30T, bubnmoreka [JOK
pacrpocTpaHeHUe B IPUPOJIE, 16.12.2025  https://m.edsoo.ru/00adeea6d
¢buznyeckrue U XUMHUYECKHE CBONCTBA
AMMHUaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, ITOIy4YEHUE U bubmorexa [OK

18.12.2025  https://m.eds00.ru/00adf004
MIpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «IlonydyeHne aMmmuaKka, U3y4eHue ero Bubmmorexa [IOK
. 23.12.2025 @ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCJ0Ta, €€ GU3NIECKue bu6muoreka [IOK
XMMHUYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 ynoOpeHui. XuMu4eckoe bubmorexa [TOK

. 30.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Kalolel cpebl
COCTMHEHUSMU a30Ta
Pocdop. Oxenn dpochopa (V) u
33 q)ocg)oII))Haﬂ KI/I?J‘I((i))Ta,q)(bI/II)SI/I(‘Ie)CKI/Ie " bubmorexa [TOK

N 13.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnonb3oBanue GochaToB B

14 KaueCTBE MUHEPATbHBIX YIAOOPECHUH. bubnmoreka [JOK
3arpsi3HEHUE NPUPOIHOM CpeIbl 15.01.2026  https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepond, pacpocTpaHEeHIE B

35 Hpﬂpgﬂg,gm3iiec;;e11ngnqecxne bubmorexa [TOK

20.01.2026  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcunpl yriaepoja, ux Gu3ndecKue u
XUMHYECKUE CBOMCTBA.

but6mmoreka [IOK

36 DKOJOTUYECKHEe MPOOIEMBI, 22.01.2026 = https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriepona (IV)
37 VYronpHast KUCIOTA U €€ CONu bubmorexa [TOK
27.01.2026  https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
13 "[TonyueHue yriaeKkuciioro rasa. bubnmoreka [JOK
KadectBennas peaxius Ha kapOOHaT- 29.01.2026 | https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayanbHbBIE TOHATHUS 00
39 OpPraHMYECKUX BEILECTBAX KaK O bubmorexa [JOK
03.02.2026 = https://m.edsoo.ru/00ac054e
COEIMHEHUSIX yriepoaa
40 Kpemuuii u ero coenuHenus Bubamorexa [IOK
05.02.2026 = https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5.
A1 Pemenune skcnepuMeHTAIbHBIX 3a7a4 bu6muoreka [IOK
1o TeMe «BakHellne HeMeTaulbl U 10.02.2026  https://m.edsoo.ru/00ac0bf2
WX COSAMHCHHUS
Kontponbras padora Ne3 mo teme
42 «BaxHeinnme HemeTauIbl U UX bubmorexa OK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COETUHEHUS»
OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
43 MeTaJUI0B. MeTtajinueckas CBsi3b U bubmuorexa [{OK
MeTaJuInyecKass KpUCcTallIndecKas 17.02.2026  https://m.edsoo.ru/00ael03e

pemérka. @u3nveckre CBONCTBa
MCTAJI1JIOB




XUMHYECKHE CBOMCTBA METAILJIIOB.

44 DIEKTPOXUMHUUECKUI P bubnmorexa LOK
P N A 19.02.2026 = https://m.edsoo.ru/00ael 156
HaANPsDKEHUN METAIIJIOB
OO6mmwme crmocoOb! MOTYYEHUS
meTaiuioB. CiuiaBel. BeruncieHus mo
45 aBHEHHUSIM XUMHUYECKUX PEAKIIUN bubnmorexa LOK
P PCAKIIH, 24.02.2026  https://m.edsoo.ru/00aecl156
€CJIM OJIUH U3 PEareHTOB COJEPIKUT
pUMeCH
46 IToHsATHE O KOPPO3UH METAIIOB bubmmorexa LIOK
pp 26.02.2026 @ https://m.edsoo.ru/00ae1278
bubnunorexa [IOK
47
Ienoumpie MeTaL bl 03.03.2026 | https://m.edsoo.ru/00ael14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6muoreka [IOK
KaJIus 05.03.2026 | https://m.edsoo.ru/00ac14b2
49 [Ieno4HO3eMENBHBIE METAIIIBI — bu6muoteka [JOK
KalbIIUM 1 MarHui 10.03.2026 = https://m.edsoo.ru/00ael5e8
50 Baxuerimnine coequHeHUs KaJblUg Bubmiorexa ITOK
A H 12.03.2026 @ https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe U CHUCTEMaTU3ALIH
3HAHUHN 17.03.2026
5 JKécTkocTh BOMBI U CHIOCOOEI €€ bubnunorexa [IOK
YCTpaHEHUs 19.03.2026  https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI ¥ METOJBI €6 bubnnorexa LHOK
" s A 24.03.2026  https://m.edsoo.ru/00aclae8
YCTpaHCHUS
. but6mmoreka [IOK
>4 Aol 26.03.2026 = https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCUIA U bubmuoreka [JOK




THAPOKCH]IA 07.04.2026  https://m.edsoo.ru/00aelc64
bubnunorexa [IOK
36 Keneso 09.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIBI U COJIU JKeje3a bu6muoreka [IOK
(IT) m xene3a (I1I) 14.04.2026  https://m.edsoo.ru/00ae35¢e6
58 O0001IeHEe U CHUCTEMAaTU3ALIH
3HaHUU 16.04.2026
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX 33724 bubnmoreka [JOK
1o TeMe «BakHeunie MeTamibl U UX 21.04.2026 | https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIU OJIUH U3
60 pEeareHTOB JIaH B U30BITKE WIIN bubnunorexa [IOK
COACPKUT IpUMecH. Beruncienus 23.04.2026 | https://m.edsoo.ru/00ael750
MaccOBOM JOJH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHre U cHCTeMaTH3alus
3HaHUU 28.04.2026
Konrponsnas padora Ne4 o teme
62 «BakHeume MeTasiabl U UX 30.04.2026
COCTUHEHUS
63 BemiectBa 1 maTepuaisl B bu6muoreka [IOK
MOBCEIHEBHOM KMU3HU YEJIOBEKA 05.05.2026 = https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpY>KaroIleu cpebl 07.05.2026  https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn bu6nuorexa [IOK
IKOJIOTHUYECKUX MPOOIEM 12.05.2026  https://m.edsoo.ru/00ae4270




66 PeseprubIil ypok. O6001IeHIE U 1 bu6muoreka [IOK
cHCTeMaTHu3alus 3HaHu! 14.05.2026  https://m.edsoo.ru/00ac0d0a
67 PesepBHblit ypok. O6001eHne 1 1 bubnmoreka [JOK
cUcTeMaTH3allis 3HaHUI 19.05.2026 = https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6o011ieHNE U | bu6nuorexa [IOK
cHCTeMaTHu3alus 3HaHu! 21.05.2026  https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: <<HepBOHaanTBHBIe XUMHUYCCKUEC ITOHATHA»

1.1

packpbIBaTh CMBICTI OCHOBHBIX XUMHYCCKHX IIOHSATHH: aTOM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAs1 H MOJ'IGKyJISIpHaSI Macca, KOJIHMYECTBO
BEIICCTBA, MOJb, MOJSIpPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM, XMMHUYECKas PEaKIus,
KIaCCU(UKALMA  PEAKIMH:  peakluud  COCOUHCHHS,  PEaKI[UU
pa3NOKEHUs, PEaKlIMHh 3aMCEIICHHs, pEakIuu OoO0MeHa, 9K30- U
SHJOTEPMHUUYCCKHE PEaKIuu, TETUIOBOH 3¢ (EKT peakiuu, pacTBop,

MaccoBas J0Jis BelllecTBa (MPOLEHTHAs KOHLIEHTPAIUs1) B pacCTBOPE

1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHHA U

IMPUMCHSATH 3TU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX npeBpameHnﬁ

1.3

UCTIOJIb30BAaTh XMMUYECKYI0 CHMBOJHUKY JUIsl COCTaBICHUS (HOpMyI

BEIIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

1.4

PaCKphrIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpECacCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCANMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (MO0 YHUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, TIO TEIIIOBOMY (D PeKTy)

1.7

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl

BCIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JOJIO XMMHYECKOTO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOMbI IMO3HAHUS — HAOIIOICHHE,
U3MEpeHHe,  MOJEIHUPOBAHME,  OKCIEPUMEHT  (pealibHbIl U

MBICJICHHBI)

ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpbIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNEeNsATh MPUHAIICKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJaccy

COeIMHEHMH 10 hopmyam

23

KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IIPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUil

2.5

ITPOrHO3UPOBATH CBOMCTBA B€OIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBPALICHUH B pa3IMYHBIX YCIOBUIX

2.6

CJIeZIOBaTh NpPaBHJIaM  TIOJB30BaHUS XMUMHYECKOH TMOCYIOH U
1ab0paTOpHEIM O00OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHUIO
ra3zoo0pa3HbIX BeEMIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOW MAacCOBOM JIOJEH PACTBOPEHHOIO
BEIIECTBA, INIAHUPOBAThH U MPOBOJIUTH XUMUYECKUE IKCTICPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IMIEJI0Yed W KHUCIOT C TOMOIIBIO

UH/INKATOPOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJUTH PaCYEThI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

IIo Tteme: «llepuonuyeckuii 3axkoH u Ilepuomuueckas cucrema
xumuueckux snemeHTtoB J[. M. MenaeneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pcakuuun»

3.1

PACKpPBIBATh CMBICII OCHOBHBIX XWUMHYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMa, aToOMHas OpOWTalb, pPaaWyC aroma,

XUMHYCCKAasA CBA3b, MOJIIpHAd W HCMOJIKIpPHAA KOBAJICHTHAS CBA3b,




3JICKTPOOTPHUIIATEILHOCTh, HMOHHAS CBSI3b, HOH, KAaTHOH, aHMWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCHU(PUITMPOBATH XUMUIECKUE STIEMEHTHI
OMHCHIBATh U XapaKTepu3oBaTh TaOnmuHyr ¢Gopmy [lepuommdeckoii
CUCTEMBbl XMMHMUYECKHUX O3JIEMEHTOB: pasziuyaTb IOHSATHUS «IJIaBHAs
33
noarpynna (Arpynma)» u «mobounas noarpynna (brpymma)y,
«Malple» U «OO0JbIINE) MEePUOIbI
packpeiBaTh cMbich Ilepuommueckoro 3akona J[.MI. Menneneena:
34 JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHX 3JIEMEHTOB OT HX monoxeHus B llepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCS B  TabmuIe
«ITepuoamueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YUCIOBBIMM XapPAKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3aps] sApa, OOIIee YHUCIIo
3JIEKTPOHOB U pacrpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsiTh  CTENeHb OKHUCJICHHUS  DBJIEMEHTOB B  OMHApHBIX
' COCIMHEHUSIX
37 OTpECNATh BUJA XHUMHUYECKOW CBs3UM (KOBaJICHTHass W HOHHAs) B
' HEOPraHMYECKUX COCIUHEHUSIX
9 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKas pCakus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKMX IIOHATUH: pPAcTBOp,
AJNIEKTPOJIMTHI, HEIICKTPOIHTHI, AIEKTPOJUTHYCCKAS TUCCOIUAIINS,
peakuuyu WOHHOTO OOMEHa, KaTalMu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMble u HEeoOpaTUMbIe peaKImu,
OKHUCIUTCIIBbHOBOCCTAHOBUTCIbHBIC pcaKkiuu, OKHUCIIHNTCIIb,
BOCCTAHOBUTENIb, OKHCIICHHE ¢ BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHa,

MeTaJlJIMYecKasi), KpUCTAUIMUecKas peli€érka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKIuu

1.2

HUITIOCTPHUPOBAThL B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MMOHATHUH H

MMPUMCHSATH 3TU MOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIAATb YpPAaBHCHUSA BHCKTPOJIHTH‘{GCKOﬁ Jucconmmanuu KHCIIOT,
IeJIouYed W COJIeH, TOJHBIE M COKpalIEHHBIE YpaBHEHUS PEaKIIHi

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/If/’I

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTHX PeaKIuit

1.5

MPOBOAUTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOM peakiuu

Ilo temam: «Hemeramnsl M uUX coeauHEHUSI» M «MeTalulbl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIHE U CTIEU(PUIECCKIE XUMHUIECKUE
CBOMCTBa MNPOCTBIX U CJIOKHBIX BCHICCTB, MOATBCPIKAAsA OIMNCAHUC
npUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIHUX

XAMHYECKHUX pEeaKIUi

2.2

COCTaBJIATb YPaBHCHUSA peaKuHﬁ, MOATBCPIKAAOIMUX CYHICCTBOBAHNC

TeHETHYCCKOM CBS3U MCXKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XUMUUYCCKHUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX

YCIIOBUSAX

24

ClIe/IOBaTh  MpaBWJIaM  TIOJIb30BAHUS XHMHUYSCKOH TOCYHO0H
1ab0paTOpHEIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSIMH 10 BBITIOJHEHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMpPAHUIO

ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MPOBOAWTH PEaKIHUU, MOATBEPXKIAONINE KAaYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomua, womun, kapOonar, ¢Qocdar, cunmkar, cymnbdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYCHHBIX METAJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus U OKpy>Karolas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnonaruit: [IJIK

BCIIECTBA,; KOPPO3UA METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpanuu MBICITATEIIEHOMN JCATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEeMaTH3alHUIo,
BBIABJIICHUC HpI/I‘-II/IHHO-CJICI[CTBeHHLIX CBSI3ef/’I — I I/ISY‘-IGHI/ISI
CBOWCTB BCIIECTB M XUMHUYECCKHX PEAKIUI; ©CTECTBCHHOHAYYHbIC
METOJBI TIO3HAHWS — HaAONIOIEHUE, W3MEpPEHUe, MOJIEIHPOBAHUE,

SKCTICPUMEHT (pEaTbHBIN U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘-IaJ'H:HBIe XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumun. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemectBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o METOJaX IMO3HaHUA B XMMHHU. YucTele B€IICCTBA U CMCCH. CnocoObl

paszzaeneHus cmecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue 3aeMeHThl. CHMBOJBI  XUMHYECKHX

aneMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BajgeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas  aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA

B COCIMHECHNU

1.5

KonunuectBo BemectBa. Monb. MonsipHast mMacca. B3auMocCBsI3b KOJIMUYECTBA,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyeckue U XUMUYECKHUE SIBICHUSA. XUMHUUYECKas PEaKUus U €€ NMPU3HAKHU.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Knaccudukarus

XUMHYECKHUX PEaKIHi (COeTUHEHUS, pa3lIOKEHUs, 3aMEIIeHHUsI, 00MEHa)

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/I0H, ¢ MpaBUIaMu
pabotel B naboparopur U TpuéMamMu oOpalieHus ¢ J1abopaTOpPHBIM
o0opy/soBaHHEM, H3yYE€HHE U OINMUCAaHUE (PUINIECKUX CBOHCTB 0O0pa3IoB
HEOPraHWYECKUX BEMIECTB, HaOmoAcHUE (u3nveckux (TUTaBICHUE BOCKa,
TasHHUE JIbJla, PACTHPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEYM, [MPOKAIMBAHME  MEIHOM  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOIEHWE U OMHUCAHHE
NpPU3HAKOB MPOTEKAHHWA XHWMHUYECKHMX peakuuil (pasjioxkeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOPHIOM Oapus, pa3ioKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHUE XKejle3a ¢ pacTBOPOM

conu meau(1l), n3yuenue crocoOoB pazgeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




buIpTpOBaHUE, BBIMAPUBAHKE, TUCTHIUIAIMSA, Xpomarorpadus), MpoBeICHUE
OYNCTKHN HOBapeHHOﬁ coJju, HaGJIIOI[CHI/IC " OIIMCAaHHUC PE3YJIbTATOB IIPOBCACHUA
OTBITa, WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJ (IIIapOCTEPHKHEBBIX )

Baxxneiiue npeacTaBUTeIN HEOPraHUYECKUX BEILECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucnopony — ayeMeHT M mpocToe
BeulecTBo. HaxokaeHue kuciopoja B mpupoje, (pusmiyeckue U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoma. CrocoOsI
MOJIy4yeHUsl Kucjiopoga B jaboparopud M MpoMbllieHHOCTH. KpyroBopot

Kuciopoaa B npupoae. O30H — amioTponHast MOIU(pUKAIU KHCIOpoaa

2.2

TennoBoil 2P PeKT XUMUIECKOH peakiui, TEPMOXUMUYECKUE YPaBHEHHSI, K30~
Y DHAOTEPMHUYECKUE Peakuuu. TOIMBO: yronb U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJIeHHE TapHUKOBOTO 3((exra, pazpyiieHne 030HOBOTO CI0s
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Bomopon — aneMeHT M mpocToe BemiecTBO. HaxoskieHwe BoIoOpoja B MPUPOJIE,
du3nUecKkre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYCHHUSI.

Kuciote! u comm
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MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boga kak pacTBopuTenb. PacTBOpBI.
HaCBIH_IeHHBIG 1 HCHACBIMICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 10 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HMU 4delloBeka. Kpyrosopor
BOJABl B TPHUPOJAE. 3arpsA3HEHHE MPUPOIHBIX BoJA. OXpaHa © OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudpukanuss Heopranmueckux coeauHenuit. Oxcuasl. Knaccuduxarms
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIE, KHCJIOTHBIE, aM{(OTEepHbIE) U
HeconeoOpasyroniie. Homenknatypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOMCTBa OKCHAOB. [losryueHne okcuoB

2.7

OcHoBanus. Krnaccudukanus oCHOBaHHM: MENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiiarypa ocHoBanuii. dusndyeckue U XUMUUECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucinor. ®dusnyeckue u
XUMHYECKHE CcBOMcTBa KHCIOT. Pan axktuBHOocTH MetawioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. @usznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTmyeckas cBA3b MCXKAY Ki1aCCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeesieHuEe  COAepKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, coOMpaHue, paclio3HaBaHHE U HM3YUYCHUE
CBOMCTB KHCJIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M MPEKpAIIeHUs] ropeHus (moxapa), 03HaKOMIJICHHUE ¢
oOpa3iaMu OKCHJIOB M OIMCAaHWE HX CBOKMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4YCHHE CBOWMCTB BOJIOpOJa (TOpEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HCTIOIB30BaHUE BHACOMATEPHATIOB),
HaOrofleHne 00pas3lloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECUCTBHE BOJbI C MeTalNIaMUd (HATpUEM M KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHHE BHJCOMATEpHANIOB), OIPEACICHUE pPACTBOPOB
KUCIIOT U IIEJOYed C TMOMOIIBI0O HMHAWKATOPOB, HCCIENOBaHHE OOpPas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOACHHWE H3MEHEHUS
OKpPAacKM MHIUKATOPOB B pacTBOpax KHCIOT W IIeJoYel, H3ydeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHOW KHUCIIOTBI, KUCIOT C
METAJIJIaMH, PEaKIMi HEUTpaIU3aluK, TOJTy4YEeHNEe HEPACTBOPHUMBIX OCHOBaHUU,
BBITECHEHHUE OJHOIO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
9KCIIEPUMEHTANBHBIX 33/a4u 1Mo TeMme «BakHelne Kiiacchl HEOPraHUYECKUX

COEIMHEHUI»

IIepuonnueckuii 3akoH U [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble MOMBITKM KJIACCH(UKAIMKM XUMHUYECKUX dyeMeHTOB. [loHsTne O
Irpynmnax CXOAHBIX 3JICMCHTOB (H_IGHO‘-IHBIG 1 IMICIIOYHO3CMCIBbHBIC MCTAJJIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphie oO0paszyroT amdoTrepHbie

OKCHUABI U THAPOKCHUIBI

3.2

[Iepnoanueckunt 3akoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
Ilepuonnueckont cucremsl xumudeckux dneMmeHtoB J[.M. Menneneesa.
Ilepuoabr u rpynmbl. PU3MUECKUN CMBICT TMOPSIKOBOTO HOMEpA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX saaep. M3oronbl. Dnekrponsl. CTpoeHue

JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB




ITepuonnueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoguueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paauyca aTOMOB XHUMHUYCCKUX BJICMCHTOB,
METAJIMYECKUX U HEMETaJNIMYECKMX CBOWCTB IO TpyNIaM U MepHoJaMm.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit CUCTEMBbI XUMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBasieHTHast (MOJsipHass U HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeHI:HOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIBbHBIE peakiuu. [Ipoueccsl

OKHCJICHMS M BOCCTaHOBJICHHSI. OKUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVUMUYECKUN OKCIEPUMEHT: H3y4eHHe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJUIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHCIOT H
niesouel, MpoBEACHUE OMbITOB, WUTIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTaHOBUTEJIBHBIX PEAKIUi (TOpeHUEe, PEaKIUU Pa3I0KEHUS, COSAUHEHHS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

BemectBo 1 xumundeckas peakuusi. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XuMu4eckux 3memeHToB J[. 1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX OJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KM, KaJdblUHUS U UX
COEIMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JJIEMEHTOB B llepmoanueckoii

CUCTEMC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJA XUMUYecKol cBszu. Kiaccudukanus u HOMEHKIIaTypa HEOPraHMYECKUX
BELIECTB (MEXAYyHapoaHas U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K  Pa3IMYHBIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

IFCHECTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAaKLIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, mo

N3MCHCHMIO CTCIICHEH OKHCIICHUS XHMHYCSCKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




M0 y4acTHI0 KaTaju3aropa). OK30- U  DJHIOTEPMUYECKHE  pEeaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[Tonsatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOM pPEaKIUU U TOJOKECHUE

XUMHYCCKOT'O paBHOBECHUA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEaKIIUH, 3JEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHUE  ypaBHEHMMU
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HCIOJb30BAHUEM METOJa

ANIEKTPOHHOTO OasiaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAIMN. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbsl. MexaHn3M AUCCOLMAIMKU BELIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBs3u. Crenenp qucconuanuu. CUIIBHBIE U ClIa0ble DJIEKTPOIUTHIL.
Peaknuu nonHoro oOMeHa. YCIIOBHs MPOTEKaHHWS PEaKIUuii MOHHOTO OOMEHa,
IIOJIHBIE W COKpALEHHBIE WOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUN 00 OSJIEKTPOIMTHYCCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [loHsiTHE O TUIpOIU3e comeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XWMHUYECKOW pEeakluud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JTUCCOLIMAIMU  KUCJIOT, Ieoued M cosieil  (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs PeaKIuii HOHHOro oOMeHa (0Opa3oBaHUE OCaKa, BbIIEICHUE ra3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIIbHO-
BOCCTAHOBUTENIBHBIX peakiuil (TOPeHHEe, PEaKIUH Pa3I0KEHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHUYECKUX BELIECTB C MOMOUIbIO0 KAUECTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeranne! n ux COCANHCHUA

2.1

OOmass xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHre u pusnueckue CBONCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XHMHUYECKHUE CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozelicTBUE € MeTalslaMu, HEMETaJUlaMH, WIeJioyaMu). XJIOPOBOAOPO/I.

ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJyYeHUe, NpuMeHeHue. /lelictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M uesloBeKa. BaxHeiline XJIOpHAbI U UX

HAaxO0JICHUE B MIPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3nueckue cBoicTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKUE CBOMcTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnueckue W XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAoB. CepHasi KuCIIOTa, pU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XuMUYecKue
peakiuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas PEaKIUs Ha
cynbdar-non. Haxoxxnenue cepsl U €€ COCIUHEHHN B MPHUPOAC. XUMHUYECKOE
3arps3HEHUE OKPYKAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeOTBPAIICHHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUs. A30T, pacClIpOCTPaHEHHUE B IPUPOJIC,
¢dbu3nvecKue U XUMHUYECKHe cBoiicTBa. KpyroBopoT azora B npupoje. AMMUax,
ero ¢u3MvecKkue W XMMHUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Conu
aMMOHHUS, UX (U3WYECKUe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOJyYeHHE,
bu3MYecKue W XUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBe MHHEPAIbHBIX YAOOpeHHI. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpcabl COCIUHCHUAMU a30Ta (KI/ICHOTHBIC HO0XIH, 3arpA3HCHUC BO3yXa, ITOYBLL

1 BOJIOEMOB)

24

®ocdop, ammorponHsie Mogudukauu Gocdopa, puznyeckrne U XUMHUYECKHE
ceoiictBa. Oxcupa ¢ochopa(V) u  docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcmonp3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI00peHUI

2.5

OO6mrass xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo,z[, AJUIOTPOITHBIC
Moau(dUKaMK, paclnpocTpaHeHHe B MpuUpoje, (u3nMueckue U XUMUYECKHE
cBoiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,
uX (QU3MYEeCKHMe M XUMHUYECKHE CBOMCTBA, EHCTBHE Ha JKHUBBIE OPTraHU3MBI,

MOJIY4YCHHUEC U ITPUMCHCHUC. OKOJIOTUYECKHE HpOGJIGMI:I, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumoresa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroapHas KUCIOTa W €€ CONMu, uX (U3MYECKHEe U XUMHUYECKUE
CBOMCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHast peakius Ha KapOOHAaT-
nonbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHUSIX
yriepona (MeraH, 3TaH, JTHIIEH, aleTUJIEH, 3TAaHOJ, TIULEPUH, YKCYCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHstne o Ouomormyecku
BRKHBIX BEIECTBAX: XHpax, OENKax, yIIeBoJaX — W WX pPOIU B KHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWMCTBA, NOJIY4YCHHE U
npumeHnenune. CoenuHeHUs KpemHHs B mpupoje. OOmme mpeacraBieHuss 00
okcuae kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHUE B
OBITY, MEUITMHE, TPOMBIIUIICHHOCTH. BakHEHIITNE CTPOUTEILHBIE MaTepPHAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. I[Ipobiemsbl Oe3omacHOTO

HCIIOJIB30BAHU CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBC@I[HCBHOI\/'I KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3y4eHHEe 00pa3loB HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEaKLM Ha XJIOpUA-
HMOHbl M HaOJIOJEHHE MPU3HAKOB HUX MPOTEKAHMs; OIBITHl, OTPaKaIOIIHUe
¢u3nueckre 1 XMMUYECKHE CBOWCTBA raJIOTCHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUAIOB); O3HAKOMJICHME C 00pa3lamMH XJIOpUIOB
(raloreHn10B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIMHEHUSIMHU
(BO3MOXHO WCITOJIb30BaHHWE BHUJEOMATEpUANIOB); HAOMIOJIEHHE TIpoliecca
o0yriIMBaHUs caxapa MOJ ACWCTBUEM KOHILEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3yueHHe XMMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHON KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOACHHWE Ipu3HaKa €
MIPOTEKaHMS; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCMMHECHUHN (BO3MOXXHO HCIIOJIb30BaHHE BHJICOMATEPUAIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yIOOpEHUt; OTyUYeHe, COOMpaHue, pacro3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IIPOBEJCHME KAa4EeCTBEHHBIX pEakUUil Ha HOH
aMMOHMSIT U (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJulepeHa; O3HAaKOMIIEHHE C IIPOLIECCOM

azcopOLMU PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHEe, pacliO3HABAaHWE M HM3YYCHHUE CBOWCTB
YIJIGKUCIIOTO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peEakI[Mii Ha KapOOHAT- |
CHJIMKAT-HOHBl M W3YyYEHHE MPH3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOIIyKL[PIeﬁ CUJIMKATHOU MMPOMBIINIJICHHOCTH; PCIICHUC SKCICPUMCHTAJIbHBIX

3aaa4 I10 TEME «Baxaelnne HeMeTamIbl U uX COCAUHECHUA»

Meramiel 1 uX COCAUHECHUA

3.1

OO011ast XxapaKTepUCTUKAa XUMHUUECKHUX 3JI€MEHTOB — METAJIJIOB HA OCHOBAaHUM UX
noysoxkeHus B Ilepuonuueckor cucreMe XMMHUYECKUX dieMeHToB J[.U.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTalliloB. MeTtanmnuyeckasi CBsi3b U
METaJNIMYECKasl ~KpUCTaJUIMYecKass pelmeETKa.  DJIEKTPOXUMUYECKUU  psf

HanpsHKEHUH METaJJIOB

3.2

dusnyeckre U XUMUYECKUE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHUs
MCETAJIJIOB. HOHSITI/IG (0] I(OppOSI/II/I MECTaJ1JIOB, OCHOBHBIC CHOCOGBI 3alIUThI UX OT
kopposuu. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHUE B

OBITY M IPOMBILIICHHOCTH
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[Ilenounble MeTaybl: MonoxkeHne B llepronnueckodl cucTeMe XMMHUYECKHX
anemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHUE B MPUPOJE.
duznyueckre 1 XUMHYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaius). OKCUIBI |
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METANIOB M MX

COCTUHEHUN
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Illenoyno3eMenbpHbIE  METaibl MarHuii W KaJdbUH: MOJIOKEHHE B
[Iepuonnueckoi cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHUEe B mnpupoje. Pu3nMyeckrue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiblivs. BakHeilinue coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUs

3.5

AmoMuHMiL: TonoxeHue B Ilepuonnueckod cucTeMe XHMHYECKHX SJIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusuueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nmonoxenue B [lepuoguueckoit cucreme xumuueckux snementon [.1.
MenpeneeBa; CTpOEHHWE aTOMa; HaXOXIEHHE B mpuponae. Duznyeckue u
XUMUYECKHUE CBOMCTBa kene3a. Okcunabl, THApOKcUabl U conu kenesa(ll) u

xenes3a(Ill), mx coctas, CBOICTBA 1 TTOJTyUCHHE

3.7

XUMUYECKHUI SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMHu METaJlJIOB U CIUIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3YyYEHHE pPE3yJIbTaTOB KOPPO3UM METAILIIOB




(BO3MOXHO HCIIOIb30BaHHE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aUMOJICHCTBUSL OKCHJA KajdblKs M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIOJIb30BAHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi HA MOHBI
(marHus, xanbiusi, amtoMuHus, uuHka, sxeneza(ll) u sxenesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAHUE MPOLECCOB OKpAlIMBaHUs IUIAMEHU WOHAMH HATpHS,
Kaiusg W Kajublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIA
LMHKA; PEIIeHHE HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BaxkHelme MeTaibl 1

UX COCOAUHCHUA»

XuMUA U OKpY’Karoas cpena

4.1

HoBbie maTepuanbsl u TexHoJoruu. BelmiecTBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YeJloBeKa. XUMUsS U 3[10pOBbe. be3ornacHoe UCmoab30BaHUe BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomib NMpu XUMHYECKUX OXKOTaX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE
okpyxatomei cpeasl [TJIK. Pons Xxumum B perieHun 3KOJIOTHYECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEPepabOTKU, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEPUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30oBaTeIbLHOM
NMPOorpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TMI03HABAEMOCTU SIBIEHUI MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa O0OIel KyJIbTyphl M MPaKTUYECKOU
NESTEIIbHOCTH 4YelIOBEKa B YCIOBUAX COBPEMEHHOIO OOIIECTBa;

IOHUMaHHUE MECTa XUMHUH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHCJIC SKCIICPHMMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICIAOBAHUSA BCIICCTB U UIYUCHHA
XUMHUYCCKHUX peaKquI; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHHUS! CTPOSHUS aTOMOB M MOJICKYJI

1.3

o cepax npodeccHoHaTbHON AEATETPHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoet Oyaymiel npodeccnoHaaIbHON AeSTEIbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOp XMMHH Kak MPO(UIBHOTO IpeaMeTa

MIPH MEPEX0/I€ Ha YPOBEHD CPEAHETO 00IIero o0pa3oBaHus

BianeHune cucreMol XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3H3HI/Iﬁ, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMUYECKHEC IIOHATHS: XHMHYCCKHUH SJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAs CMeCh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIsIpHAs
Macchbl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJSPHBIA
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CpemHss), XUMHUYECKas
peaKIysi, PEeaKiuu COCIUHECHHS, PEAKIMH pPA3NIOKEHHS, PEaKIuu
3aMeIIeHUs, PeaKkIMu OOMEHa, TEIUIOBON 3(PQEeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKUE PEaKIMU, PACTBOP, MAcCOBas OIS XHUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBasl JIOJIS M IMPOIICHTHAS KOHIICHTPAITHS

BEIIECTBA B PacTBOPE, PO aTOMa, JIEKTPOHHBIN CJION aToMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl CBA3b, NIEKTPOOTPULATEILHOCTD, ITOJIAPHAs U HETOJISAPHAS
KOBQJICHTHAs  CBs3b, MOHHas  CBs3b, METaLIM4YECKas  CBA3b,
KpUCTaLIM4YecKass peleéTka (aToMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIMTUYECKAsT  JUCCOLMALUsS, PEaKUUd HMOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIWTEIb  H
BOCCTAHOBUTEJb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakivH,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHBl XMMHMM: 3aKOH COXPAaHEHMs MaccChl,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAass ~ Teopus,  TEOpHus

3JI€KTp0JIPITH‘-I€CKOI>i Jucconuanumn

Brnagenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHHE TPaBIILHO HCIIOIh30BAaTh N3yYCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIE YHAOOpPEHHs, METaulbl M CIUIABHI,
NPOIYKTHl TEepepabOTKH NPHPOJHBIX HCTOYHHUKOB YIJIEBOJOPOAOB
(yriasi, mpupoaHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3siCTBE, Ha
NPOM3BOJCTBE M IOHMMAHWE 3HAYEHHS XHUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma YellOBeKa; yMEHHE NMPOrHO3UPOBATh BIIMSHUE BEIIECTB

U XMMHYECKHUX IPOLIECCOB Ha OPTraHM3M YEJIOBEKa U OKPYXKAIOIIYIO

IPUPOJIHYIO CPELY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKHUC 3HAHHUA CO 3HAHUAMU OPYTrUx

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHKAMH WH(OpMaLuu
0 XMMHUHU (Hay4yHass M Hay4yHO-NONYJsIpHas JIMTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HH(OpPMAIMIO O BEIIECTBAX, HX
NpEeBpalleHUsIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJb30BaTh €€ s pemICHUA y‘le6H0-H03HaBaTeHBHBIX 3aJa4

BJ'Ia,I[eHI/Ie OCHOBAMH TOHSITHIHOTO amnmnapara M CHMBOJUYCCKOTO

S3bIKa XMMHHU JJIS1 COCTAaBICHHUS (POPMYJT HEOPTaHMUECKUX BEILIECTB,




YpaBHEHUN  XMMHUYECKHMX  PEAKIUMh; OCHOBAMH  XHUMHUYECKOU

HoMmeHKatypsl (IUPAC u TpuBHanbHOI)

YMeHue OoOBSACHATH CBsI3b IMOJNOXKEHHs dyeMeHTa B [lepuonndeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHSA ATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsi sapa, oOIee Yucio
9JICKTPOHOB), paCHpENeICHUEM OJJIICKTPOHOB 110 JHEPTreTUYECKUM
YPOBHSIM aTOMOB NIEPBBIX TPEX MEPUOOB, KATUS U KaTbIIH
IIpencraBinenue 0  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJyC atoMa, 3JEKTPOOTPHUIATEIHLHOCTH),
6 OPOCTBIX W CIOXHBIX BEIIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonmuueckoid cucreme (B MajblXx TNEpPUOJAaX H  TJIAaBHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YmMmenue knaccupumupoBarh:
7.1 XUMHYECKHUE DJIEMECHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEAKIIU
8 YMeHnue onpenensiTh:
g1 BAJICHTHOCTh M CTETICHb OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, 3apsij
' HMOHA
8.2 BHUJl XMMHMYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYpPHl B
' COCIUHCHHIX
8.3 XapakTep Cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHCIIUTEIb 1 BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBarh (pU3nueckue U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMmas,
9.1 KpeMHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, KaJul, MarHi,
KaJbIUH, aTIOMUHUH, JKeJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOA, OKCHABI M THUIPOKCHIBI
92 metamuioB [-IIA rpynmn, amomunus, meau (II), uunka, xenesa (Il u
' I1I), oxcunpr yraepona (I u 1IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV m VI), cepHucrasi, cepHasi, a30oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh W  XapaKTepU30BaThb  CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMMPOTCKAHUA XUMHUYCCKUX

MPEBpALICHUH B pa3IMYHbIX YCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHs PEaKIIHii, B

10
TOM YUCJIE:
10.1 peaxiuii H'oHHOTrOo 0OMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOMINX ~XMUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPTaHMYECKUX BEIICCTB
10.4 NOJTBEPKJAOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSAM XHUMHUYECKUX PEAKIUH W HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHusi  (HabmioaeHue,
121 U3MEpEHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) PU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopMmynupoBaTh MnpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl C XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 6€30MacHOT0 OOpaIleHus C BEIIECTBAMHU, UCIIOIb3YEMbIMU
B TMIOBCETHEBHOM KM3HH, TIPABUIIAMU MTOBEJACHUS B LIESIX COepPEKEeHUS
123 3I0POBbSl U OKpPYXKAlOlled NPUPOAHOW Cpelbl; NMOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTaHU3MBI ONPEICIEHHBIX
BEUIECTB, CIOCOOOB YMEHBIICHHS] U MPEAOTBPAILEHUS UX BPEIHOIO
BO3JCHCTBUS
3 Hanuuue npakTHUecKUX HaBBIKOB IUIAHUPOBAHUS U OCYILIECTBIICHUS
CIIETYIOIIHUX XUMHUYECKUX IKCTIEPUMEHTOB:
131 U3Yy4CHUE U ONMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IGCKI/IMI/I n XHUMHUYCCKUMU SABJIICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIIKME MPU3HAKH NMPOTEKAHNUS XUMHUUECKUX PEeaKIIUii

13.2

U3ydeHHe CrIoco0O0B pa3ieiieHHusI cMecen

13.3

MOJlyY€HUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €ro CBOMCTB; MOJYUYEHHE YTIEKUCIOTO raza u

U3YyYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOWM JOJIEeH

pacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) I ONMpENEICHUST XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

UCCIEIOBaHNE U ONKMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIaMH,
OKCHJAaMH  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIyYEeHHE HEPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajlyla JApYyrdM W3  pacTBOpa  COJIH;
uccienoBaHne aM(OTEpPHBIX CBOWCTB TUAPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

PEIICHUE OSKCIICPUMCHTAJIBHBIX 3a/la4 110 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); «QHGKTpOHI/ITI/I‘IeCKaH
JUCCOLIM AL, «BakHelmme HeMeTamIbl H  HX COCOAUHCHUA,

«Baxxuei1me MeTajuIbl U UX COSIUHEHUSY

13.8

XUMHUYECKHUE SKCIIEPUMEHTEI, WUTIOCTPUPYIOLIHAE NPU3HAKU
NPOTEKAHUS pPEaKIMii HOHHOTO OOMEHa; KAaueCTBEHHBIC PEaKIMU Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMHI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHUOHBI aMMOHUS, MardHuvs, KaJlblid, aJllOMUHUSA,

xkenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYwmenue:

14.1

NpPEACTaBIATh PE3yAbTaThl 3KCIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOASIIUMHU B MAaKPO- U MUKPOMUPE,

OOBSCHSATH IPUYUHBI MHOTOOOPA3Hs BEIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUSA

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

1.1

Yucteie BemecTBa u cMec. CiocoObI pasziesieHus: cMecei

1.2

AToMEI U MOJICKYJIBI. Xumudeckue diieMeHThl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH MOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCHUTEIBbHAs aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XMMHYECKOTO dJIEMEHTa

B COCIMHECHNU

1.5

KonmuuectBo BemectBa. Moabs. MomspHas Macca. MoJisapHbIii 00BEM Ta30B.

Bzaumocss3p KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUHUAIL BCIICCTBA

1.6

Pu3nyeckue U XUMUYECKHUE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XUMHUECKUE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHYECKHX DSJIEMEHTOB

J.N. Menneneena. CTpoeHHe aTOMOB

2.1

[Tepuonnueckuit 3akoH. [lepuoguyeckas cucrema XUMU4Yeckux saeMeHToB J[. 1.
Menpneneesa. Ilepuonsl u rpynnsl. U3HYECKUi CMBICI NOPSAIKOBOIO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aTOMHBIX simep. M3oTombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000JI0ueK aTOMOB TMepBbIX 20 XHWMHYECKHX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX AJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kaius, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COECOUHEHHH B
COOTBETCTBUU C TMOJOXEHHEM »73yeMeHToB B Ilepuoguueckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHas (TONsAipHAsT ©  HEMOJIIPHAsi)  CBSI3b.
ONEKTPOOTPULIATEILHOCTh ~ XMMHUYECKHX  3JeMeHTOB.  VoHHasg  CBs3b.

MeTtannnueckas cBsI3b




3.2

Tunel KpHCTaIMYECKUX PEWETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOHN CBA3HU

Baxnelime npeAcTaBUTENIM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccupukanus u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUN: OKCHIIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHBbIC) "
HecoJieo0pa3yoIre; OCHOBaHUU (IMIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOACOAepk aliue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEeTHUX M KHUCIIBIX)

4.2

dusznyeckue W XHUMHYECKHE CBOMCTBa OpOCTBIX  BCHICCTB-HCMCTAJIOB:

BOJIOPO/JIA, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpochopa, yriepoaa, KpEMHHS

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marovusd W KaJbLWsA, aJllOMUHHSA, XKEJIC3a. BHGKTPOXI/IMI/I‘IGCKI/Iﬁ

PAL HAIIPSDKECHUN METaJUIOB

44

Pu3nyeckue U XMMUYECKUE CBOWMCTBA BOJOPOAHBIX COEAUHEHHUM HEMETAIUIOB:

XJIOPOBOOPO/JIa, CEPOBOOPO/IA, aMMHAKa

4.5

dusnveckue M XMMHYECKHE CBOMCTBAa OKCHIOB HemerayuioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), xpemuus(IV). [Tonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XVUMUYECKUE CBOMCTBA OCHOBAHHWH M aM(POTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUIOB  aIOMUHUS, JKeneza, UuHKa). [lomyuenue ocHoBaHui U

aM(OTEPHBIX TUAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOW, (ochopHOH, KpeMHHEBOH, yrompHO. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M A30THOM KHCIIOT.

[Tonyuenue kucior

4.9

OO6ue xuMHuYecKkre cBoicTBa cperHux coineil. [lomyuenue comeit

4.10

[lomyuenue, cobupaHue, pacro3HaBaHUE BOAOPOAA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHCIIOTO Ta3a B JIa0opaTopuu

4.11

[Tomydyenne amMMmuaka, CEpHON U a30THOM KUCIOT B MPOMBINIIEHHOCTH. O01IHe

CIOCOOBI TIOTYYEHUS] METAIUIOB




4.12

I'eneTmueckas cBA3b MCXKIY Ki1aCCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUE PEAKINU

5.1

Knaccudukanus XUMHUUECKUX peakluid Mo pa3iHyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeroBoMy 3¢ddexry, 1o

W3MEHEHHIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJICMCHTOB

5.2

TennoBoii 3¢ HeKT XUMHUECKONW peaKluy, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHIOTEPMUYECKUE peakuu. TepMOXUMHUYECKUE YPABHEHUS

53

OKHUCIUTENILHOBOCCTAHOBUTEIIBHBIE pcaKknuu. OKHUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHMCIEHHS W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIHLHOMN pcaknuu

54

Teopust NEKTPONUTHYECKON qucconranuii. KaTnoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEANIEKTPOIUThL. CUITbHBIC U clla0ble 3NEeKTPOIUThl. CTeneHb AUCCOIHAIH

5.5

Peakuuu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii HOHHOTO oOMeHa,

MOJIHBIE U COKpAILIEHHbIE HOHHBIE YPABHEHUSI peaKIuit

XuMUA U OKpY)Karonias cpena

6.1

BemecTtBa u Martepuanbl B TMOBCEIHEBHOM KW3HM 4esoBeka. bezomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XMMHUECKMX pEaKkuuid B JabopaTopuu U OBITY.

HCpBaﬂ IMOMOIIb IMMPHU XUMHYCCKUX OXKOIraX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAIIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €0 MPEAOTBPAIICHUS
[Ipenenbnas nmomyctumas koumeHTpamus BemiecTB (IIJK). Pomp xumum B
pEIIEHNH HKOJIOTHUECKUX MpobneM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoga, KpeMHUsI U UX COCIUHEHUH B
ObITY, MEIMIUHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3sicTBe. llpumenenne
METAJUIOB M CIUIaBOB (CTajlb, YYyI'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
HNPOMBIIIUICHHOCTH UX coeanHeHni. [oHsTHE 0 KOPpO3UM METauIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[IpupogHble UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX MepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIC TOHATHSA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepojia (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJIOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIaX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o popMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B pacCTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus: 8- kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-€¢ U3AaHue, IepepadoTaHHOe
[Ma6puensa O.C., OctpoymoB U.I'., Cnaakos C.A. AKIIOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue»

» Xumusi: 9-if kiacc: 6a30BbIi yPOBEHb: YUCOHHK; S5-€ U3MaHNE, TepepaboTaHHOE
IMabpuensu O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3parenscTBO «lIpocBenieHune»

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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