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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBEe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOydeHusi, BOCIHUTAHUS W Pa3BUTHS OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIPENECIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaM IpPOrpamMMbl MO XUMHUH, ONPEAEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YU4E€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBAHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEIbHOCTH OOYYalolerocss MO0 OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPruM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUS TriI00adbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKAX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl ~ y4yeOHOro  TIpeaMeTa, KOTOpPBIM  SBJISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM D3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM HUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEA0BATEILHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHWe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KjIacey.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM T[I03HAHUSA TPU HU3YYCHHHU BEILECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHUM NpaBWJI O€30IaCHOI0 OOpalleHHs C BELIECTBAMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMUPOBAaHHE WHTEIUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUY;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUOB JESATEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBACHATP U OLEHUBATH SIBICHHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysSd 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHITh WX MPU PEUICHUH MpoOJeM B IOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
LEeIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOILIEN PUPOJHON CPEIbl;

— pa3BUTHE MOTUBALUM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO M
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IPO(MUIIS M HAIPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTEeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJIsi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KommuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3NUeCKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKAsl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacChl BELIECTB. XMMHUYECKUEe ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILIISALMS, XpoMaTorpadus, mpoBeeHne OUUCTKU MOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U MpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYCHHUST KHUCIIopoZa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOIa.

TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomoponma B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0Ji1 BEILIECTBA B PACTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcuaoB. @Du3MdeckMe U XUMHYECKHE
cBOMCcTBa OKCHUJIOB. [TomydyeHune okcuoB.

OcHoBanus. Knaccudukauust ocHOBaHHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu MmertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @uU3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPkKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcujgoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAOB), HAOIIOACHHE O00pa3I0OB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



UCCJICOBaHNE OO0pa3l0OB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIOT M IIEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaJIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJla JIPYTMM K3 PAacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckui 3axkoH u Ilepumoguuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIACCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Ieprnonnueckont cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. OU3nYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAAUYyCca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHUSI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUIA ILIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiy pa3ioKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LMKJIA.

OO61ue ecTeCTBEeHHO--HAYUYHbIC MTOHATHS: Hay4YHBIM (akT, rurnores3a, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX AaTOMOB.

CrpoeHue BemiecTBa: BHUJIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBS3U.

Knaccudukainus u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XuMuuecko peakiuu. [loHstTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIONIME HAa CKOPOCTh XUMHMYECKOM pEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBnenne YpaBHEHUU



OKHCJIUTEIIBHO--BOCCTAHOBUTEBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHp auccouranuu. CHUIIbHbBIE U CIa0bIE SJIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJEeHr
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWS  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 1 MX COeITMHEHHU S

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOICTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Ccepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3NYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00IIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEA0TBPAICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiictea. KpyroBopot asora B mpupoae. AMMuUax, ero
busznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJMyYyeHUe U npuMenenne. Conu aMMOHus,
ux (pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKUE
CBOMcTBa (0O0OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCKoe 3arps3HeHIE OKPYKAOIIECH CPElbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢Gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdhopa (V) u dhocdhopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpymnmbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACHpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOrO NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, TOJYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKE (U3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIUMBaHUs caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEACHHE
KaueCTBCHHBIX PEaKIUi Ha MOH aMMOHUS U PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJENen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aaa4 1o teMe « BaxxHenre HeMETaIUIbl U KX COCTMHEHUS.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommueckon cucreMe XuMUYeCcKux 3yemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnyeckas CBA3b U
METAJIMYECKas ~ KpUCTa/UIMYecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyecKkre U XMMUYECKHUE CBOMCTBa MeTayioB. OOiue
CrocoObl Mody4yeHuss MeTamuioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounble MeTawIbl: MONOXKEHUE B llepruonnueckoil cuCTeMe XMMHUUYECKUX
anemeHntoB /. . MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenouyno3eMenpHbIE META/UIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
[Tepuogunueckon cucreMe xumuueckux aneMeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaiblus (OKCHJA, THUIPOKCUI, COJIM).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KEeHHE B [leproandeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMUYECKUE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHSL.

Keneso: nonoxenne B [leprognyueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcu bl U cou xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJICOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMU HaTpus, KaJlus U Kaidblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHelme
METAJUJIbl U KX COCOUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

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

Mestcnpeomemmnuie ceasu



Peanuzamust MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIINICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIIOCOOCTBYIOT IpoOIEccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pE3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPHUEHTAaUUN W
pPacCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAayKh B KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HHQOpMalei o
IIEPENOBBIX JOCTH)KCHUSAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax MW IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MPH
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a]a4, BBIIOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM y4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJECHWE M MOCTYINKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX H MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHUYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeCcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHPaBOYHOU



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMO0Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH M YPOBHSA OOy4YEeHUsS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEJICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTA COOJIO/IEHUs TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MNPEIMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHaTBLHON NeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GuznYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOJCHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHON U COLMAJIbHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEpPCAIbHbIC YUeOHbBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUA

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEpHbIC
IPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), UCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIAaCCH(PUKAINK XUMUYECKUX BEIICCTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTUUECKHUE PacCyXkIeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHBIE U
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTa), XUMHUueckas ¢opMmyna M YypaBHEHUE
XUMHUYECKON peakiuu — MNpy PEIIeHUH Y4eOHO-II03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOIBI U 3alPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHA,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpECTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JrarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpensbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juasora W (WIM) IUCKYCCHHU) IO
cymecTBy  oOcyxnaeMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIUI0
pEe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (JJa0OpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHUE KpPUTEPUEB IO OICHKE KadyecTBa
BBHITIOJTHCHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Yy4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIH JACSITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN €U, yMEHHE
WCITIOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIPHOCTH 10  IIOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoniy oOydenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX ITOHATHUH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCUu(PuKaius peakiuii: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, pPEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3deKT peakuuu,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJISIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JOJs BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B pacTBOPE;

e WUUTFOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHU U
MIPUMEHATH 3T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX IPEBPALLICHUN;

e ICTIOJH30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTABJICHHS (POPMYJT BEIICCTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpeiBaTh cMbICH Ilepuomumueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONMCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢Gopmy Ilepuoanyeckoi
CACTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTh TOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij spa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMECHTHI, HEOPTaHWUYECKHE BEIECTBA,
XUMUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUX B pPEAKIUHU
BEILIECTB, 110 TETUIOBOMY (D (EeKTy);

e XapaKTEPU30BaTh (OIMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [PEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCoOBYIO JIOJIIO BEIlleCTBA B pacTBOpPE, NPOBOAUTH pPacy€Thbl IO
YpaBHEHUIO XUMUYECKON PEaAKITNN;

e IPYMEHSITHh OCHOBHBIE OTEPAIMHA MBICIUTEIBHON JEATEILHOCTH — aHAJN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEeMaTH3allui0, KiIacCU(PUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€H — ISl U3Y4Y€HUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, EeCTECTBEHHO-HAYyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CJICJIOBATh MPaBHUJIaM IMOJIb30BAHUS XMMHUYECKOUW MOCY/I0M U J1TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX
BeIlleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIECIEHHON MAaCCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJIUTh XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
MIEJI0YEeH W KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (MakMyc, (eHomdranenH,
METHJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PAaCKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKUX TMOHATUN: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 dexT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIMTENIb,  BOCCTAHOBUTENIb,  OKHCJIEHHE UM  BOCCTAaHOBJICHUE,
aIOTponus, aM(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3Hs METaJUIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

e WUIKOCTPUPOBATh  B3aHUMOCBSI3b  OCHOBHBIX XUMHYECKUX [IOHSITHA U
MPUMEHSThH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHU;

e ICTIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K
onpeNeIEHHOMY KJIacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCTMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COEAUHEHUU, THI KPUCTAIIMYECKON
PELIETKA KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkona J[. K. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCHhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpymnma (A-rpynma)y U «mododyHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HaUEHHUS, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHUX
3IIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB UM UX COEIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl C YUETOM CTPOEHHUS UX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMECHTHI, HEOPTaHWUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBYy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME M CHeUPUISCKHEC XUMHUYCCKUE
CBOMCTBA TMPOCTBIX M CIIOXKHBIX BEUIECTB, NOATBEPKIAasi OIMCAHUE
pUMEpPaMH MOJIEKYJISIDHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTHUECKON JUCCOLUMALINY KUCIIOT, IIEJI0YEH
U COJICH, TIOJIHBIE W COKpAIIEHHBIC YPaBHEHUS PEAKIIMA MOHHOTO OOMEHa,



YpaBHEHUSI PEAKIHM, TOATBEPKIAONINX CYIICCTBOBAHUE TE€HETUYECKOU
CBSI3U MEXIY BEIECTBAMH PA3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX PeaKIuii;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO J3JIeMeHTa 1o (opmyse COeauHEHUS,
MacCOBYIO [IOJIIO BEIIECTBA B pacTBOpe, MPOBOAMTH pac4ETHl TIO
YPaBHEHUIO XUMUYECKON PEaKINN;

e COONTIOIATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYION U JTaOOpaTOPHBIM
o0opy/moBaHHWEM, a Takke TMpaBWiia oOOpalieHuss C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH 110 BBIIOJHEHUIO Jab0paTOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (aMMHUAKa U YTIEKUCIIOro ra3a);

e POBOJINTH PEAKIINHU, TTOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

o IPUMEHAITH OCHOBHBIC OTIEPAllMU MBICTUTEILHON NEATEeIbHOCTH — aHaIHU3 |
CUHTE3, CpaBHEHHE, O0000IIeHHWEe, CHCTEMAaTH3allUl0,  BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€M — JJII M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUid, €CTECTBEHHO-HAyYHbIC METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KZIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. IlepBoHayaibHble XUMHYECKHE OHATUSA
XuMusi — BaKHast 00J1acTh
11 €CTEeCTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOUN AeATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemtecTBa 1 XUMUYECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20

Pa3zgen 2. BaxHeiiluue nmpeacTaBuTeIu

HEOPraHnvIeCKUX BEIIECTB

)1 Boznyx. Kucnopon. [lonstue 6 bubmuotexa [JOK
00 okcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonstue o kucinorax 2 1 bu6nuorexa [IOK
U COJISAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 bubmunoreka LIOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/7f41837¢
Htoro no paszneny 30

Pasznen 3. llepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumuieckux 3jeMmeHToB . U. MennaesneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE pPeaKkuuu




[Tepuonuueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
’ XAUMHYECKUX djieMeHToB /1. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKHUCIIUTEILHO 8 buGnnorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
bubmunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnbie | Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
L1 [ToBTOpeHnue u yrioyOnenue 3HaHUH 5 | bubmmoreka [JOK
’ OCHOBHBIX pa3JiesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! AUCCOLIUALIUS. 2 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTa/sILI M HX COeTUHEHU ST
21 OOm1ast XapaKTepUCTHKA XUMHYECKHX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCJIMHEHHUS
OO61as xapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LOK
' PYTHIBL. ’ p https://m.edsoo.ru/7f41a636
COEJIMHECHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 Bubmmorexa [JOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS




Uroro no pasneny

25

Pa3gen 3. MeTaaabl M HX COeIMHEHUA

. but6mmoreka [IOK
3.1 Obmye caoiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
N bubmuoreka [{OK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Htoro no pasneny 20
Pazgen 4. Xumus 1 oKpy:Kamomas cpeiaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KU3HH YeJIOBEKA 3 bubmmorexa [OK
’ Hl p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie | IlpakTuueckue op
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
] [Ipenmer xumuun. Posb XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToaX MO3HAHUS B XUMUHU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboTel B 1abOpaTopun U MPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa u cMecu. CriocoObl | Bbu6nmuoreka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [OK
A ! (fa TprMep https://m.edsoo.ru/fl0d28c8
OUYNCTKH [TOBApPEHHOM COJN)»
bu6mmoreka [IOK
6 A 1
TOMBIH MOJICKY BT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe 3JIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XHMHUYECKHX 3JIECMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ca0XHBIE BElIeCTBa 1 bubmmorexa [OK
P = https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

Bbu6nmuoreka [JOK
10 X .B
umieckas opmyna. Banerrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTtHoOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350¢
13 KomuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHUE SIBICHHUS. bubmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBuUsl MIPOTEKAHUS bubmmoreka [JOK
XUMHYECKHUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KOJIM4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSAM XUMUYECKUX bubmorexa HOK
n . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanuss XMMHUYECKUX PEeaKIIHiA
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa [TOK
A P : https:/m.edsoo.ru/f0d334
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHIMKIoneaucT. O6o0eHNe 1 bubmmorexa [TOK
H ACT: t https://m.edsoo.ru/fl0d40c4
CUCTEeMAaTH3aIIHsI 3HAHUHA
20 Kontponbnas padora Nel o teme bubanorexka [HOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CocraB bu6mmoreka [IOK




BO3Ayxa. Kuciopon — sneMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

Bbubnuoreka [JOK

22
KHCII0POIa (peaKiyit OKHCICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 oxcumax
CnocoObI MOTy4YeHUsT KUCIOPO/Ia B
23 nabopaTopun iqn OMI:.II_HJIerH(i:TI/I bubmmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHenue kucnopona
TennoBoit 3¢ hexT XuMuIeckoit
24 peakuuu, MOHATUE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKIIUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsﬂeéneql;os . a, CIIOCOOBI Z:ro bubnmorera LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenue u coOMpaHUE KUCIOpOaa bubmmorexa LHOK
I N P posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFFATHE O KHCTIOTax 1 cobix https://m.edsoo.ru/f0d50d2
30 Crioco0nI TToTydeHust BOA0pPOa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTiueckast padota Ne 4 o Teme bubmmoreka [JOK

«[Tony4yenue u coOupanue BOAOPO/A,

https://m.edsoo.ru/ff0d4{42




M3yYEHHE €r0 CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 00b€Ma, KoITUYeCTBa

33 BEIIIECTBA r'a3a Mo €ro U3BECTHOM bubmorexa HOK

t . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHCHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
ypas peariu i https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIICHUH T'a30B

35 dusnvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [Tonsitue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kxak pactBopurens. HacwlmeHHbIe

37 " HeHaCBIIIzIeHHBIIe) acTBOpPEL. MaccoBas buGnnorexa LIOK

P PP https://m.edsoo.ru/ff0d5b40
JIOJISl BEILIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme

18 «IIpuroToBiieHHE PACTBOPOB C bubmmoreka [JOK
onpeAcNEHHON MacCOBOM 10JIeN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHast padota Ne2 o reme bubmmoreka [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupel: cocTaB, KacCU(UKAIINS, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHJOB

https://m.edsoo.ru/ff0d664¢




OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS,

Bbubnmuoreka [JOK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHUYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubanorexka [HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) I1OJI )eHI/ISI XI/IMI/I‘IZSKI/IG bubmorexa HOK
¢ YHCHIE, https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas padota Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
43 ['eneTnyeckas CBA3b MEXIYy KJIACCAMHU bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
Bbu6nmuoreka [JOK
49 O06o00menre u cucTeMaTr3alus 3HaHUA
m I https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKNUX buommorexa LIOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3J1eMEHTOB. [loHsATHE O bubmmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
Bbu6nuoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX

snemeHnToB 1. Y. MenaeneeBa

https://m.edsoo.ru/00ada52¢




bu6mmoreka [IOK

53 IT
CPHOMEL, TPYIIIEL, HOATPYIIIAT https://m.edsoo.ru/00ada52c
54 Ctpoenue aroMmoB. CocTaB aTOMHBIX bubanorexa HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHne IeKTPOHHBIX 000JI0UYEK
. bubmuorexa [JOK
55 aToMOB 371eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneera
XapakTepucTuKka XMMHUIECKOTO
56 3JIEMEHTA MO0 €r0 MOJIOKEHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BuTus HayKu U npaktuku. J[. W. bubmmoreka [JOK
MenpeneeB — y4€HbIN, MEIAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
59 n
OHHaA XUMHIHECKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XuMu4ecKas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
Bbu6nmuoreka [JOK
62 CreneHpb OKHCIE
TEHEHD ORICICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakuun https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIU bubmuorexa [JOK




https://m.edso0.ru/00adb076

65 KonTponbnas padorta Ne4 o teme | bubmmoreka [JOK
«Ctpoenne atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBublit ypok. O6001eHue 1 1 bubmmoreka [IOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6001eHue 1 | bubmmoreka [IOK
CHUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00ad9cb2
68 Pesepublit ypok. O6001eHue 1 ) bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasbnsbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuii 3aK0H.

] Ilepuonnueckas cucrema | bubnuoreka [IOK
XUMHYECKUX deMeHTOoB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOWCTB XMMHUUYECKHUX DJIIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamnus 1 HoMeHKIaTypa | bubmuorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHYeCcKOi#l CBSI3U U THITBI | Bbu6nmuoreka [JOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue n yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

6 Knaccuukanus XuMmuaeckux | bubmmoreka [IOK
peaKuuii Mo pa3IMYHbBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 buGnnorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @aKTOpBI, BIUAIOIIKUE HA CKOPOCTh 1

XUMHUYECKOU PCaKu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYECKOTI'O paBHOBECHU A

OKMCIINTEIIFHO-BOCCTAHOBUTEIIBbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccoruanuu. CUIbHEIE U c1a0ble bubmorexa LOK
A HHATH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Monurle ypaBHEHUS pPEAKIIUN bubmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUI B CBETE MPEJACTaBICHUN bubmmorexa [IOK
p.,ﬂ https://m.edsoo.ru/00add5d8
00 AIIEKTPOIUTUIECKON JUCCOITUAITTI
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPEACTaBIIEHUI 00 bubmmnorexa [IOK
pea } https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
14 ITonsTue o ruapoause cojien bubmmorera LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Penrenne skcriepuMEHTAILHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3ajauy
KontponbHas padota No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLHALINS bubmmnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKLIUU B paCTBOPaxX»
OO6m1ast XapaKTeprUCTHUKA TaJIOTEHOB.
18 XUMHUYECKHE CBOMCTBA Ha IPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBoaopod. ConsiHasi KUCIIOTa, bu6mmoreka [IOK




XUMHUYECKHUE CBOMCTBA, MOTyYCHUE,
MIPUMEHCHHE

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

[TpakTruyeckas pabora Ne 2 o Teme

Bbu6nuoreka [JOK

20 «IlonmydeHue COISTHOM KUCIIOTHI,
- .. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Boruucnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01mas xapakTeprCcTHKA YJIEMEHTOB bubanorexka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ coeIMHEHUN bubanorexa [HOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoziopoj, cTpoeHue, bubnnorexa HOK
¢du3nyeckue 1 XUMHUYECKHE CBOCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (bU3UYeCKre U XUMUYECKHIE CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBILIUIEHHOTO criocoba
%6 MOJyYEeHUSI CEPHON KUCIIOTHI. bubanorexa [HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpesibl COEAUHEHUSIMU
Cephl
7 Beruucnenne MaccoBO 70U BBIXO1a bubmuorexa [JOK
MPOAYKTA PEaKUU https://m.edsoo.ru/00adec8a
28 OO6m1ast XapaKTepuCTHKA SJIEMEHTOB bubmuorexa [JOK




VA-rpynnel. A30T, paclipocTpaHeHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOKCTBA, ITOIYyYEHUE U bubmmorexa [TOK
’ v https://m.edso0.ru/00adf004
MpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, U3y4eHHUE €r0 bubmorexa HOK
N " > 1 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubanorexka [JOK
XMMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX

32 noOpeHuii. XuMHU4ecKkoe bubmorexa HOK
YAoRP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaIoLel CpeIbl
COEJIMHEHUSIMU a30Ta
®Docpop. Oxenn pochopa (V) u

33 (bocg)o pHaH KI/ICJI((l))Ta (b(ppll)sn(qe)cxne u bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubanorexa HOK
3arpsi3HEeHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHUE B

35 pu I());[e g)mniecxrl)fle Y XUMUYECKHUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriaepoja, ux Gu3nyeckKue u bubanorexa [HOK

XUMHYECKHE CBOMCTBA.

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




DKOJIOTHYECKUE TTPOOITIEMBI,
CBsI3aHHBIC ¢ OKcHIoM yriaeponaa (IV)

37 VYronbHas KUCIIOTa U €€ COn bubmorexa HOK
https://m.eds00.ru/00ac006¢
[TpakTrueckas padota Ne 4 o Teme

18 "[Tonyuenue yriaekucioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHNYEeCKUX BENIECTBAX KaK O buGnnorexa LIOK
P https://m.edsoo.ru/00ae054¢
COEMHEHHUSX YIiIepoia
40 Kpemunii u ero coefiHeHN bubmorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubanorexa [HOK
«BaxHelIe HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS»

KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BaxxHeme HEMeTaIbl ¥ UX
https://m.edsoo.ru/00ae0e18
COCIUHEHHUS»
OO6m1ast XapaKTepruCTUKA XUMHIECKHUX
3JIEMEHTOB — METaJIJIOB.

13 MeTtanaudeckasi CBSI3b U bubmuorexa [JOK
MeTaInYecKas KpUCTaNInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METAJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bubnuorexa [JOK

DNEKTPOXUMHUECKUN PsifL

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




HanpsH>KEHUHA METaJJIOB

OOu1re crnocoObl MOTyYSHHS
MetaiuioB. CriaBel. Beraucienus no

Bbu6nuoreka [JOK

45 7|
YPABHCHIAM XUMITHCCIHIX PCarciii, https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMECH
46 IToHsaTue 0 KOPPO3UU METATIIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenounnie meramel https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPHS U bubmuorexa [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [leno4Ho3eMenpHbIE METAIUIbI — bubmmoreka [IOK
KaJIbIIMA Y MarHui https://m.edsoo.ru/00aecl5¢e8
50 Baxuelinine coefJMHEHNS KaJIbIU buGnnorexa LIOK
& H https://m.edsoo.ru/00aelS5e8
51 O06001IeHrEe U CUCTEMAaTU3 AU
3HaHUHU
5 JKEcTkocTh BOABI M CIOCOOBI €€ Bbu6nuoreka [JOK
YCTpAaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 buGnnorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
Bbu6nmuoreka [JOK
54 An 7
FOMIHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

56 Keseso https://m.edsoo.ru/00aec1d86
57 OKcubl, THAPOKCUABI U COJIU KEe3a bu6mmoreka [IOK
(IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHrEe U CHUCTEMAaTU3ALIH
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxHeimme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Boruucnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CJIU OJIUH U3
60 pEeareHToB J1aH B U30BITKE WIIH Bbubnuoreka [JOK
COJIEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTa
peaxkuuu
61 O06001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «BaxHeinme MeTalIbl U UX
COETUHEHUS»
63 BemectBa u marepuass B Bbu6nuoreka [JOK
MMOBCEIHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHNE bubanorexka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHnn bubanorexka [HOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O60011eHIE 1 bubmuorexa [JOK




cucTeEMaTH3allis 3HaHUI

https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0o011eHne 1 | bubnmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600611eHIE 1 | bubanorexa [HOK

cUcCTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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