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IHHOACHUTEJBHASA 3AIIMCKA

[IporpammMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIEHAa Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesIbHOM MNpPOTrpaMMBbI
OCHOBHOTO 00mero obpaszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE
benepanbHOl paboueld MpOrpaMMbl BOCIUTAHUS M C YYETOM KOHIEMIMH IMPENOJaBaHUS
ydeOHOro npeameTa « XuMus» B o0pa3oBaTeIbHbIX opranusaiusax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENAX, OOLIed cTpaTeruu oOydeHwus,
BOCIIUTAHUSI U PA3BUTHA OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO MpeaMETa, YCTAHABIMBAET
00s13aTeIbHOE PEIMETHOE COJEpKaHUE, IPEelyCMaTPUBAET paclpeIesieHne ero Mo Kjiaccam
U CTPYKTypHpOBaHME TIO pa3feiiaM W TeMaM MporpaMMbl IO XUMHUH, ONpPEaesseT
KOJMYECTBEHHbIE W KaueCTBEHHbIE XAPAKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATENBHOCTh M3YyUEHUSI XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JJOTUKK y4eOHOr0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaroIuXCsl, ONPEIesIeT
BO3MOXKHOCTH TIpeIMeTa IJi peanu3aliu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBarenpHON MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs, a TaKKe
TpeOOBaHUIl K pe3ysibTaTaM OOy4YeHHSI XMMHUU Ha YpOBHE IieJied HM3ydeHus NpeaMera u
OCHOBHBIX BHUJOB Y4YEOHO-ITO3HABATEIILHON JAESATENBHOCTH OO0YYarolerocs Mo OCBOCHHIO
y4eOHOTO COACpKAHMUS.

3HaHME XUMHH CIYXUT OCHOBOW Ui (DOPMHUPOBAHUS MHPOBO33PEHHS 00YyUaroierocs,
€ro MpeJCTaBICHUN 0 MaTepuaIbHOM €AUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (PopMUpyeMble
XUMUEH MPECTaBICHUS O B3aUMOINPEBPAILECHUAX DHEPrud U 00 HBOJIOLMU BEUIECTB B
OpUPOAE, O MyTAX pelIeHUs rI100aIbHBIX MPOOJIEM YCTOWYUBOIO PA3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOW, TMHIIEBOM M HSKOJOTMYECKON 0e30macHOCTH, MpodiIemM
3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peaiu3alliid BO3MOXKHOCTEH il caMOpa3BUTUA U (HOPMUPOBAHMS
KYJbTYphI IMYHOCTH, €€ 00111el 1 (QYHKIIMOHAILHON TPAaMOTHOCTH;

BHOCUT BKJaaA B (OpMUPOBAHWE MBIIUICHUS ¢ TBOPYECKHX CIIOCOOHOCTEH
oOyJarommxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yueOHOU NEeSTETHLHOCTH,
AKCIIEPUMEHTAJILHBIX M HMCCIEI0BATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B MOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHATBHOU IEeATEIbHOCTH;

3HaKOMHUT CO CHenu(pUKONH HAyYHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIAJla HA EJWHCTBO TPUPOJALI W UEIOBEKAa, SIBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUU €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAYYHBIM
3HAHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTMYECKOE 0OOpa3oBaHUE
00 yJaroIIXCsl.



JlaHHbIe HaIpaBJIeHUsA B O0OYYCHUH XUMHHU OOECIEUMBAIOTCS CIEHU(BUKON COACpKAHUS
y4eOHOro TMpenMeTa, KOTOPBIM SIBISETCS MEJarormueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HAYKM XMMUU Ha ONPEEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I11€ro 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOy4arolMMUCSl CUCTEMBl IE€PBOHAYAIbHBIX MOHATUNH XUMHH, OCHOB HEOPraHUYECKOH
XUMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAUMMBbIX NOHITHI OPraHUYE€CKON XUMUU.

CrtpykTypa coaepskaHusi POrpaMMbl IO XUMUHU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxona K e€ msyueHuro. CozeprkaHue CKIAIbIBACTCS U3 CUCTEMBI ITOHATUN O XUMUYECKOM
AJIEMEHTE M BELIECTBE M CHCTEMBl MOHATUH O XMUMHUYECKON peakuuu. OO 3TU CHUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 110 IMIPUHLHUITY ITOCIEA0BATEIBHOIO PAa3BUTUS 3HAHUA HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHMS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKOHN INCCOLMALINY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX WU
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JAPYromy,
BBINOJHSSA QYHKIMHM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH
IPAKTUYECKOTO IPUMEHEHUS U NIOJIyYCHHS U3y4aeMbIX BELICCTB.

OcBoeHHE MPOrpaMMbl MO XMUMHU CHOCOOCTBYET (POPMHUPOBAHUIO TMPEACTABICHUS O
XUMHAYECKOM COCTABIAIOLIEH HAYYHOM KapTUHBI MHpA B JIOTHMKE €€ CUCTEMHOW IPHUPOJIBI,
LICHHOCTHOTO OTHOILIECHHsI K Hay4YHOMY 3HAHMIO M METOJaM II03HaHus B Hayke. M3ydeHwue
XUMHH MPOUCXOIUT C MPHUBJICUECHUEM 3HAHUI U3 paHee M3YyUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Kiacey.

[Ipu n3yyeHnn XUMHUA TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XUMHUYECKOW HAYKH
KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKON AESITEIbHOCTH YeJIOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MMPOBOW KyJIbTYphl. 3agadya ydyeOHOro MpeAMeTa COCTOUT B
(OpMHPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHIINX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYNHBIX OOOOLIEHHH MMpOBO33PEHUYECKOIO Xapakrepa,
A3bIKa HAayK{, B NPHUOOIMICHUH K HAYYHBIM METOJAM IO3HAHHWS NPU U3YYEHUH BELIECTB U
XUMHUYECKUX peakiuii, B (HOpPMHUPOBAHHM M PA3BUTHH TO3HABATEIbHBIX YMEHHH M UX
NPUMEHEHUU B Yy4e€OHO-NIO3HABATEIbHON U Y4YEOHO-MCCIEA0BATEIbCKOM JESITEIBbHOCTH,
OCBOEHUU MPaBUJI O€30I1aCHOr0 OOPAIIEHMSI C BELIECTBAMH B [IOBCEHEBHON AKU3HU.

[Ipu u3yyeHun XMMUU Ha YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs BaXKHOE 3HAYCHUE
NpHOOpPENHN TaKue LeH, KakK:

—  (opMHpOBaHME  HUHTEIUIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO PEIICHUH, CIOCOOHOM
a/IalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOYYEHHMs Ha CHUCTEeMAaTHYeCKOe MPHOOIIeHHE OOydYaromuXxcs K
CaMOCTOSITEJIbBHOM  TIO3HABATEJIbHOM  JNESATEIBHOCTH, HAYYHBIM METOJaM  IO3HAaHWI,
(GhOpPMUPYIOIUM MOTHUBAIIUIO ¥ Pa3BUTHE CIIOCOOHOCTEH K XMMHUH;



— o0ecrneyeHue YCJiIOBHUH, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIMIMMUCS OIbITa
pPa3HOOOpa3HOMU 1eATENbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETCHIINH ), UMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JJTSI PA3IMYHBIX BUIOB ACATEIBHOCTH;

— (opMupoBaHue oOuIed (PYyHKIUOHATBHOM U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B
TOM 4YHUCJE€ YMEHUH OOBICHATh U OLEHUBATH SIBIICHUS OKPYKAIOLIErO0 MHUpPA, HCHOJIB3Ys
3HAHUS U OTBIT, MMOJTYYEHHBIE MPU U3YYCHUH XUMUU, IPUMEHATh UX MPHU PEIICHUHN MPooIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (QopMupoBanue y 0OyYaIOMUXCS TYMAaHUCTUYECKUX OTHOIICHWHA, TOHHUMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHUU TSI BEIPAOOTKH SKOJIOTUUECKH IEIeCO00pa3HOTO TTOBEACHUS
B OBITY M TPYJIOBOH JEATEIHLHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYKAIOIIEH
IPUPOAHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHHUTAHUI0 HA OCHOBE YCBOEHHSI OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MPOoGUJIs U HAIPABICHHOCTH AalbHEHIIero o0yueHus.

OO61iee yncno 4acoB, OTBEAEHHBIX JIJIsl U3YUEHHUS] XUMUU HA YPOBHE OCHOBHOT'O OOILIETO
oOpazoBanmsi, coctapisieT 136 gacos: B 8 kmacce — 68 yacoB (2 "yaca B Hezenm0), B 9 kiacce —
68 yacoB (2 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

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

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu oOpallleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3oKeHHe TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHuEe OUUCTKH MOBAPEHHOU
comd, HaOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucimopon — ajemMeHT U mpocToe
BemecTBO. Haxoknenuwe kuciopoga B TpUpoAe, (PU3Mdeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHusi). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

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

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B IpUpos€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Pan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

[Hepuoauueckuii 3axkoH u lIlepuognuyeckast cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHAas  (opmbl
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK 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 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIUXCSA CUCTEMHBIMU JJISI OTAEJBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HayuUHbIE TMOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

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

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeakiMii Mo pa3IuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIb30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHCJIOT, IMIEJI0YE H COJEHn
(BO3MOXHO  MCHOJB30BAHME BHUJEO MaTEpPUAIOB), [POBEACHUE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NMpUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YelOoBeKa. BaxxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
dusnyecKkre u XMMHUYECKHE CBOMCTBA, MOMyyeHUe U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue u mnpumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTAIUIMUECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble mMeTamibl: MONOXKEHUE B llepuonnueckoil cucTeMe XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0XKJIeHHE B Npupoae. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kanblus (OKCUJA, THUIPOKCUI, COJH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus W Kaidblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baxuerue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XM3HU 4eJIOBEKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, Aanee — [1/IK). Ponp xuMun B pelieHHH 3KOJIOTHYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJAJETh TOCTOBEPHOW HMH(OpMaIuein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
M03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-T03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUS, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdeKT peakumu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTHh OCHOBHBIE OTEPAIMA MBICTUTEIHHONU ESITEIIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allU0, KIacCU(PUKAIHIO,
BBISIBJICHWE MPUYMHHO--CIEJACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECITEHHOW MAcCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

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

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OMEpPAlMd MBICTUTEIBHONU JIESITEIbHOCTU — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaumenoBaHue pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
KontpoabHbie IIpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xXuMu4eckue 15 1 Bbu6nuoreka [IOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20
Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kuciorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbubnmunoreka [IOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH




[Iepuonnueckuii 3aKOH U
Ilepuoanueckas cucrema

Bbubnuoreka [IOK

31 XUMUYECKHX 3J1eMeHTOoB J[. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aToma
X .
- OI/IMI/I‘-ICCKaSI CBSI3b . BuGmiorexa LIOK
' KHCIHTCIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Bbu6nmuoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wicpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
11 [ToBTOpenue u yriy0OaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLIMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [TOK
' TPYHIHL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 bubmmorexa LHOK
. . FPYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

. bu6mmoreka [IOK
3.1 Obmwme cBoiicTra MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 AKHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazpeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabublie IlIpakTHueckne
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
| [Ipenmet xumuu. Poiap XuMu# B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padota Ne 1 «IIpaBua
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 1 bu6muoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UYucTteie BemecTBa u cMecu. CriocoObl 1 bubmuorexa [{OK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
8 . P P https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa [IOK
6 A 1
TOMBLH MOJICKY TR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE PJIEMEHTBI. 3HAKH | bubnuorexa [{OK
(CUMBOJIBI) XMMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10XHBIEC BEleCTBa 1 bubmorera [IOK
P H https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa OK
yIp i https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa [IOK
10 X .B
umtecKas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JJIEMEHTOB
1 OtHOcuUTeNbHAs aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHYECKOTO bubnuorexa [{OK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350¢
13 KomnuecTBo BemecTBa. Mob. bubmuorexa [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuorexa [{OK
XuMHUecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBusl IPOTEKaHUSA bu6muoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koauuecTBa, MacChl
17 BEIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnmsi XuMrUuecKuX peakimii
18 (coenuHEHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o00meHne u bubmorexa [TOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUHN
20 KonTponpHas padora Nel mo teme bubmuorexa [{OK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3nyxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e¢




nmpoctoe BeecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOJA (ALK OKNCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TToTydeHus1 KUCJIOPo/ia B
23 J1a00paTOPUH U MMPOMBIIIIICHHOCTH bubmorexa OK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xumuaeckon
24 peaKIuu, IOHATHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, SK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HeTh, yrojab U METaH).
25 3ar ;{3He1§1/1e¢1;os ’ a, CIIOCOOBI lro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKEe KUCIOPOaa Bubnmorexa [IOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubnuorexa [{OK
BelecTso. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
29 IT
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHust BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «[lony4yenne u cobupanue BOAOPOA,

W3y4YEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4142




MossipHblii 00bEM Ta30B. 3aKOH

bubnunorexa [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienuns o0béMa, KOJIHYECTBA
33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorexa OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa TOK
yp . peakd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKUe U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHbIE pacTBOPHI. MaccoBas bubmorexa [TOK
B p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
13 «IIpuroroBiieHrE PaCTBOPOB C bu6muoreka [IOK
onpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
19 KonTponbnas pabora Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALINS, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccupukanms, bubnunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyyeHue u XMMUYECKUE CBOMCTBA

bubnunorexa [IOK

43
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarnms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMCHKIATYypa,
46 cnocof(SLII) TIOJI )CHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
43 ['enernueckas cBs3b MEXKy KilacCamu bu6muoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHNEe U CHCTEMAaTHU3alNs 3HAHUI
t H https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
50 "OCHOBHEIC KJIaCCHI HECOPTraHHYESCKUX buomorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 31eMeHTOB. [loHsaTrne o bubmorexa OK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubnunorexa [IOK
52 [Tepuonuueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adas52c¢
anemenToB /1. 1. MenaeneeBa
bubnunorexa [IOK
53 Ilepuonsl, rpymIsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunorexa [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTpOHHBIX 000JI0UeK
55 aTOMOB 3J1eMEHTOB [leproauueckoi Bubamorexa [IOK
https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJOKEHUIO B bubnuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKu U npakTtuku. []. 1. bu6muoreka [IOK
MenaeneeB — y4€HBIHN, MTEAror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa [IOK
59 VoHHas XHuHHeckas Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nossipHast XUMHAYECKast bu6muoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeNONsIpHAst XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneip okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC bubnuorexa [{OK
peakuuu https://m.edso0.ru/00adb076
64 OKucnauTeny 1 BOCCTAHOBUTEIU bubmorexa OK
https://m.edso0.ru/00adb076
65 Kontponbras padora Ne4 o teme bubnuorexa [{OK




«Ctpoenue aroma. XuMUYECKast CBS3b

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

66 PeseprHbIil ypok. O6001eHIE U | bu6muoreka [IOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001eHNe U 1 bubnmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6o011eHnE 1 | bu6muoteka [JOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcebl
[leproanueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6muoreka [IOK
XUMUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKUX AJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bu6muoteka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XUMHUYECKOW CBS3U U THUIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst XumMmuaeckux 1 bubnunorexa [IOK
PEAKIUI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 Bubmiorexa ITOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHU.
but6mmoreka [IOK
8 @DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOHN PCaKU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBCCHUS

OKuCINTEIFHO-BOCCTAHOBHUTEIIHLHEIE

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 I/IC(IE)O na H;p CunbHble U cadble bubnnorexa LIOK
A HUHATIHL https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIui bubnnorexa LIOK
yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubnnorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABICHUN 00 Bubmiorexa ITOK
bed . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIHT
14 IlousTue o runponause coieu bubnnorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[Tpaktrueckast pabora Ne 1.
16 «Pertrenne dKCIIEPUMEHTAITBHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
KoHnTtposbhas padota No2 o teme
17 «INEKTPOIIUTHYECKAST TUCCOLAIINS bubnnorexa LIOK
P A HHATH. https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUHA B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TaJIOTEHOB.
18 XI/II:/IlI/I‘IeCKI:/Ie CBIZ)ﬁCTBa Ha IIpUMeEpE bubnnorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsHast KMCIIOTa, bu6muoteka [JOK




XAMHYECKHUE CBOMCTBA, IMOJyYEHUE,

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

pUMEHEHHE
[Ipaktuueckas padora Ne 2 o reme
20 «TonyueHne COIIHON KHUCIOTHI Bubamorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHUe e€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKUX PEAKIIMH, €CIIU OOUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AoTponHbie MOIU(UKAIIMY CEPHI.
7 Haxoxnenue cepbl u €€ coeNTMHEHNN bu6muoteka [JOK
B MpUpOJIe. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpOeHHUE, bu6muoreka [IOK
dbusznyecKue 1 XUMUIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3HYecKue U XUMUYECKHUE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XYUMUYECKUE peaKinHu, JeKaIlle B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a
26 MOJTYYEHHS] CEPHOM KUCIIOTHI. bu6muoreka [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlIEeH cpebl COEIUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40U BBIXOJ1a bubmuorexa [{OK
MNPOJIYKTA PEAKIINT https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoie, Gu3nvecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, IIOJIyYCHHUE U bubmorexa OK
’ v https://m.edso0.ru/00adf004
MPUMEHEHUE
[TpakTruueckas padota Ne 3 o Teme
30 «ITonydeHne aMMuaKa, U3y4eHHE €Tro bubmorexa OK
. v » 15X https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucoTa, €€ GU3nIecKue u bubnunorexa [IOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 0o0peHui. XUMHUYECKOE bubmorexa LOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIoIIeH Cpe bl
COCTUHCHHUSIMH a30Ta
®ochop. Okcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I(}.))Ta (b(pplzsn(qe)cme u bubmorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YIOOpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE IPUPOAHON CpPeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 pu I())z[e gnsniecxie U XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoaa, ux Gpu3ndeckue u bu6muoreka [IOK

XUMHUYECKUE CBOVICTBA.

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




DKosoruyeckue mpoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTN bubmorexa LOK
https://m.edsoo.ru/00ac006¢c
[IpakTudeckas padora Ne 4 mo Teme

o "ITosrydeHune yrieKucioro rasa. bu6muoteka [JOK
KauecTBenHnas peakimus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE MOHATHUS 00
39 OpPraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIiiepojaa
40 Kpemunii u ero coesuHeHns bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[IpakTudeckas padora Ne 5. Pemienue

41 AKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muoreka [IOK
«Bakneiie HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS»

Kontposbnas padota Ne3 no teme
N but6mmoreka [IOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00acOe18
COCTMHCHUS»
OO0mas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METaJLIOB.

43 Mertannuueckas CBs3b U bubnuorexa [{OK
MeTaJlIINYeCKas KpUCTaUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKue CBOMCTBA
METaJIJIOB
XUMUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH PSIJT

HaIPSHKEHUN METaJlIoB

https://m.edsoo.ru/00ael 156




O611me crocoObl MoTy4eHUs
MeTtaiuioB. CruiaBel. BeluucieHus mo

45 aBHEHUIM XUMHUYCCKUX PEAKIUI bubnnorexa LHOK
yp peaKiui, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPYKUT
puMecH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmmorexa LIOK
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUBI HATPUS U bubnunorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIC METAIIBI — bubmuorexa [{OK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneie coenuHeHN KaJIbIUI Bubmiorexa ITOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUHU
5 JKEcTkoCTh BOABI M CIOCOOHI ¢€ bubnuorexa [{OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaxtuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmmorexa LIOK
" A 8 https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubnunorexa [IOK
54 A 7
JTEOMUEHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bu6muoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [{OK

https://m.edsoo.ru/00ae1d86




OKCI/I,[II:I, TUAPOKCUIBI U COJIM JKCJIC3a

bubnunorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U CHCTeMAaTH3aIINS
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
59 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bu6muoreka [IOK
«BaxHenme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, eCIu OJUH U3
60 peareHTOB JI1aH B U30BITKE WIH bu6muoreka [IOK
COZIEPKUT pUMecH. Beruncienns https://m.edsoo.ru/00ael1750
MacCOBOH JI0JIM BbIXOJa POAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeunme MeTalIbl U UX
COETUHEHUS»
63 BemectBa u matepuansl B bu6muoreka [IOK
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKpYKaloIleil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHnn bubnmoreka [JOK
9KOJIOTUYECKHUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHue 1 bu6nuorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubnuorexa [{OK




CUCTeMaTH3alus 3HaHUU

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

68

Peseprubiit ypok. O6001IeHNE 1
crucTemMaTu3alus 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocsemienne»
» Xumus, 9 xknacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxkumonepHoe obmiectBo «M3narensctBo «lIpocBemienuer

METOIUYECKHUE MATEPHUAJIBI JIUISI YYUTEJISA

1. T'a6puensu O. C., Bockoo6oitnukora H. I1., SlurykoBa A. B. Hactonbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metoaudeckoe nocobue. - M.: [Ipoda, 2021.
2. I'abpuensn O. C., SAmrykoBa A. B. Tetpaap asns 1a00paTOPHBIX OMBITOB U
npakTHueckux padot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: lpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOuuky O. C. ['abpuensna
«Xumus». 8 kiacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 9 kiacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexHonorndyeckue kaptol kK yueonuky O. C. 'abpuensna «Xumusi.
8 xkimacey : metoguyeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonorndyeckue kaptol kK yueonuky O. C. 'abpuensna « Xumusi.

9 knacey : meroaudeckoe nocooue / JI. . AcanoBa. — M. : [Ipoda, 2018



7. Xumus. 8 ki1.: KontponpHbie 1 ipoBepodHbIe paboThl K yueouuky O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YakoBa

u ap. - M.: llpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT ais yaurtens «5 uay Ha ypok
XUMHUID)

http://him.1september.ru Equnas komnekuus LIOP: [IpeameTHas KouieKus
«XUMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumus. Komnekiust Poccuiickoro 061eo0pa3zoBaTebHOTO
noprania

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anukbepooii

http://www alhimik.ru Becepoccuiickast omuMnuaa mKoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JIEKTPOHHBIA YUCOHUK JIJIsI
CPEIIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpbBITBINA KOMIEIK: XUMUS

http://www.chemistry.ru Jluctaniimonsasi oTuMIIMaa Mo XuMuu



