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MNOACHUTEJIBHASA 3AIIMCKA

Hopmartushayto [IPaBOBYIO OCHOBY HACTOAILIEH IIPUMEPHOU
o0pa3oBaTesIbHOI MPOrpamMmbl IO y4eOHOMY KypCy
«XUMUS» COCTABISIOT CIAEAYIOIINE IOKYMEHTHI:

« ®enepanbHbIi 3aK0H OT 29 nexabps 2012 r. Ne 273-03
«O06 obpazoBannu B Poccuiickoit deaeparun» (nanee — denepanbHblii 3aK0H 00
00pa3oBaHNM);

- [Tpuka3 MunucrtepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu ot
17 nexadbps 2010 r. Ne 1897 «O0 yrBepxkaeHnu GpeaepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00IIIEro 00pa3oBaHUs;

- [IpumepHas ocHOBHasi 0Opa3oBaTeabHasi MporpaMmMa OCHOBHOTO OOILEro
obpazoBanus (pemieHue denepaabHOro y4eOHO- METOAUYECKOTO0  00BhEIUHEHUS
no oOmeMy oOpazoBanuro oOT 8 ampens 2015 r., mpotokos Ne 1/15 (B penakuuu
npotokosia Ne 1/20 ot 4 despansa 2020 r.);

«Konnenuust mnpenogaBanuss  ydyeOHOro mpenMera «XUMHA» B
oOpa3oBaTenbHbIX oOpraHuzanusx Poccuiickoit @exepanum, peaau3yrOIIux
OCHOBHBIE 00111€00pa30BaTeNIbHbIE MPOTPAMMBI.

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0mero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepaibHOM paboyeil MporpaMMbl BOCIIUTaHUS
U ¢ y4€TOM KOHIICTIIMHM TIpeTnojiaBaHmsi y4eOHOTO mpeaMera «XHUMES» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma nmo xumMuu Aa€T MOpPENCTABICHUWE O IENX, OOIIel CTpaTreruu
oOy4yeHHsi, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMera, — yCTaHaBIMBAaeT — 00s3aTelNbHOE  MPEIMETHOE CoJIepKaHue,
peaycMaTpuBaeT pacmlpeneieHrue €ro I0 KilaccaM H CTPYKTYpUpPOBAHHUE TIO
paszmenaM W TeMaM MPOrpaMMbl TI0 XHMHUH, ONpPENEseT KOJIMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNpEeAeIseT BO3MOXXHOCTH TMpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTEIbHOM
porpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTamMm 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4eHus NpeMeTa U OCHOBHBIX



BUJIOB Y4EOHO-TTO3HABATEIILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XWMHUHM CIYXXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarouierocs, ero npeacTaBIeHUA O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyeMble XUMHEH MpPeICTaBlICHUs O B3aMMOIPEBPAIICHUSIX
DHEPTrU W 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM yCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001IeH 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMHM, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOMN JICATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYarOLIUXCs;

crocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlanHble HampaBiieHWs B OOYYEHMM XHMHHM OOECHEUYHMBAIOTCS CHEeUpUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecku
aJlafTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPENEIEHHOM dTane e
pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30oBaHUS OPUEHTUPOBAH Ha
OCBOEHHME OOYYalOUMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO Mmojaxojia K €€ uzyueHuro. CojepiKaHHe CKIIAJIBIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DIJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOr0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOMU CBS3H;



— TpencTaBleHUd 00 DICKTPOJUTUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHAS (QYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEH NPAKTHYECKOT0 IPUMEHEHUS U MTOJIYYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOI MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHHS K HAyYHOMY 3HAHUIO U METO1aM
IIO3HAaHUsA B Hayke. V3ydyeHne XMMHH NPOUCXOIUT C IPUBJICYCHUEM 3HAHUM U3
paHee HM3Y4EeHHBIX y4eOHBIX npeameToB: «Okpyxaromuid mupy», «buosnorus. 5-7
KJIacchD» U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMUU MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HAayKH KaK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a7a4a
y4e0HOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHMA —
BaXXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUM, TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, A3blka HAYKH, B MPUOOIIEHUH K
HAy4YHBIM METOJAAM IIO3HAHUS IPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKLUM, B
(OpMUPOBAHNY U PA3BUTUH [103HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B yUeOHO-
NO3HABATEJIbHON U y4eOHO-UCCIIE0BATENbCKON AESITENbHOCTH, OCBOCHUHU ITPaBUII
0e30macHOr0 OOPAIIEeHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HM.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYEHUE NpUOOpENN TaKue 1ENIH, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOY4YeHMs] Ha CHCTEMAaTH4YeCKOEe IPUOOIIECHUE
o0Oy4aromuxcsit K CaMOCTOATEIbHON I103HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIIUX YHUBEPCAIbHOE 3HAYECHHE IS
pa3IUYHBIX BUJOB JIESTEIILHOCTH;

— (¢opmupoBanue oOmeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPAMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATP M OLEHUBATH SIBJICHUS
OKPY’KAaIOIIET0 MHPA, WCIOJIb3Ysl 3HAHHUS M OIBIT, MOJIYYEHHbIE NPU HU3YyYEHUU



XUMUH, MPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSATEeTLHOCTH,

— (¢opmupoBaHHEe Y OOYYAOIMMXCS TyMAaHUCTUYECKUX OTHOIICHUM,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUN IS BBIPAOOTKH OSKOJOTUYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYIOBOH MESITEIHHOCTH B IIEJISAX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPYIKAIOIIEH MPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIINEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dUIS W HANPABICHHOCTH JABHEHIIIETO
00yueHus.

O011ee 9ncio YacoB, OTBEAEHHBIX I U3YYCHHSI XUMUHU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanmsi, coctaBisieT 136 gacoB: B 8§ kmacce — 68 dacoB (2 daca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemectBa. PU3WUYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BeEllECTBA U CMECH.
CrnocoObl pa3aeneHust CMecei.

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

Xumudaeckasi hopmyna. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAsA aTOMHasA macca. OTHOCUTEIbHAS
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B COETUHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KoJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3nuecKUue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluns U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuUiiaMu paboThl B JabOpaToOpuu U
npuémMamMu oOpallleHus: ¢ J1abOpaTOpPHBIM O00O0PYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3l0oB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIKE,
KUIIEHUE U KOHJIEHCALMs BOJAbI) U XUMHUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIEHUM, HAOII0/ICHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwuisi, pa3oKeHHe THAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeiCTBUE xkeie3a ¢ pacTBopom conu meau (II),
U3y4YCHHUE CIOCOOOB PA3JENCHHS CMECed: C MOMOIBbI0 MarHuTa, (GUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILIALMSA, XpoMaTorpadus, NpoBeeHue OYUCTKH MOBAPEHHOU
coiid, HaOJIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ILIapOCTEPIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — ayemMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B MHpUpoae, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoObI
MOJYYEHUs] KHUCIOpOJa B Jabopatopud © mOpombliieHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTpornHas MoAuUKaIisa KUCIopoa.



TennoBoil 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BemecTBo. Haxoxaenne Bogopoaa B Npupoze,
bu3nUecKue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToSTydyeHust. Kucinotbl
Y COJIN.

Mossipablii 00BEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIMIEHHBIE PAaCTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B IIPUPOLE.
3arps3HeHre NpupoaHbIX Boa. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroinue  (OCHOBHBIE, KHCIOTHbIE, aMdOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusuwdeckne ©U XUMHUYECKUC
CBOMCTBA OKCHJIOB. [lonyduenue okcuaoB.

OcHoBanusa. Kiaccupukanus ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. dusnyeckue M XUMHUYECKHUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[TosryueHue KUCIOT.

Conu. Homenknatypa coseil. @U3N4eCKue U XMMHUYECKUE CBOMCTBa COJICH.
[Toyuenue coneu.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJCPKAHUA KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, Habo/IeHne
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpaIieHus ropeHus (moxxapa), 03HaKoOMJIEHUE ¢ 00pa3IaMy OKCHJIOB U OTTMCAHUE
WX CBOWCTB, IMOJy4YeHHE, COOMpaHUE, pACMO3HABAHWE W W3yYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieiicTsue Bogopoaa ¢ okcunom meau (1) (BozmokHO
UCITI0JIb30BAaHUE BUEOMATEPUATIOB), HAOIIOAEHUE 00pa31I0B BEUIECTB KOJIMYECTBOM
1 ™Monb, ucciregoBaHMEe OCOOCHHOCTEH pAacTBOPEHUSI BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETAUIaMU (HAaTpUEM W
KaJbliieM) (BO3MOXXHO HCIOJIb30BAaHUE BHUJAEOMATEpPUAJIOB), HCCIEIOBAaHUE
00pa3i0B HEOPraHUYECKHUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKPACKH UHJAUKATOPOB B PACTBOPAX KUCIIOT U IEJIOYEH, N3YUEHHE B3AUMOIACUCTBUS



okcuaa meau (II) ¢ pacTBopoM CepHOM KHUCIOTHI, KUCIOT C METAJIAMU, PEaKIIUA
HEUTpaIN3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEIICHUE YKCIEPUMEHTAJIBHBIX 33/]1a4 110 TEME
«BakHenI1e Ki1acchl HEOPTaHUYECKUX COCIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKALMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ileproguueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u JiauHHonepuoaHas ¢popmsl [leprogndyeckoi
cuctembl xumudeckux anemeHtoB . M. Mengeneesa. Ilepuonbl U rpynibl.
OU3NYECKNN CMBICI OPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs pPaJnyca aTOMOB XHUMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU ).

Mescnpeomemmnbnie ceasu

Peanuzanust mMexXnpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUEe KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.



OO0mue ecTeCTBeHHO--HAyYHbIE TIOHITHS: HAy4HBIN (akT, TUTIOTE3a, TEOPUs,
3aKOH, aHaJM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsisl, BELIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBa, Ta3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: orocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE
MCKOMNAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /l.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIUs, KAIbIUA U UX COCAUHECHUN
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEMEHTOB B llepuoanueckor cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHUYECKUX BEMIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIWH BEHIECTB, MO TEIUIoBOMY 3¢ (dEeKTy, 1Mo
W3MEHEHHIO CTENEHEW OKHMCIICHUS XUMHUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHE 0 TOMOTE€HHBIX U Te€TEPOTEeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKUMH M TMOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLWU,  JAJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue YpaBHEHUM

OKHCJIIMTCIIBHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJB30BAaHUEM  METOJA
9JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnel, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BHJIAMU
xuMHu4ueckoi cBsizu. Crenens aucconuau. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBus NpOTEKaHUs! peakuil HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAaIEHHBIE MOHHBIE YypaBHEHHsA peakuumid. CBoiicTBa KHUCIOT,
OCHOBaHMI1 U COJIEH B CBETE MPEACTABICHHUM 00 3JIEKTPOJMTUYECKON THCCOUMALINH.
KauecTBeHHbIE peakuu Ha MOHBI. [loHATHE O THApONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW PEAKIUHU OT
BO3JCHCTBUS  pa3iMYHbIX (PAKTOPOB, HCCIEIOBAaHHE AIIEKTPOMPOBOIHOCTU
PacTBOPOB BELIECTB, IpoLECca AUCCOLUALMHN KUCIIOT, LIEI0YeH U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUEO MAaTEPHUATIOB), IIPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOLINX
OpU3HAKKM TPOTEKAaHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHME OcCalKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COEIMHEHMs), paclO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KAaueCTBEHHBIX PEAKIMil Ha MOHBI, PEILICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl u MX coeAMHEHUSA

OOmast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapaKTepHbIEe CTENEeHU OKucieHHs. CTpoeHue U (U3HYECKUe CBOMCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMUYECKHE CBOWCTBA HA ITpUMeEpE Xjopa (B3auMoeiicTBre
C MeTajylaMH, HeMeTajulaMu, IienodaMmu). XiopoBoaopon. CoiisiHas KHCIIOTA,
XUMHYECKME CBOWCTBA, IIOJy4Yy€HHE, IpuMeHeHue. [JlenctBue xyopa W
XJOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BakHENIIINE XTOPUABI U UX HAXOXKICHHUE B
IIPUPOJE.

OOmas xapaxkrtepuctuka 31eMeHToB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHne u (u3NYECKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U Cepbl. AJITOTPONHbIE MOAU(PHUKAIIUN KHCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHUe, PU3NYECKue U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kMCII0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK NPECTaBUTENSA
KJlacca KHUCIOT M crenuduyeckue). XUMHUUECKUE PEaKlnH, JiekKalllue B OCHOBE
IPOMBINIJIEHHOTO CMoco0a MOJy4eHUs CepHOM KuciotThl. llpuMenenue cepHOi
KkucaoTbl. COJMM CEpHOM KHUCIIOTHI, KayeCTBEHHAsl peakuus Ha CyJb(daT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUN B IpUpojac. XUMHUYECKOE 3arpsi3HCHUE
OKpY)Karollel Cpellbl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arpsA3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLECHHUS.



OOmiast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENIEHH OKUCICHUA. A30T, paclpocTpaHEeHHE B MPHUPOJIE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XuMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MojyueHue, (Pu3nueckue M XUMHUYECKHe
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHeE).
Hcnonb3oBaHue HUTPATOB U COJIEH AMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arpsa3HEHUE OKPYKAIOIIEH Cpe/ibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, aIIOTPONHBIC
monupukammu pocdopa, guzndeckue u xummuueckue cporictsa. Okeun ochopa
(V) u dochopHas kucimoTa, HU3NIECKUE W XUMUUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hocharoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKUCIIEHUS. YTIEPO/1, AJTIOTPOITHbIE MOIU(DUKALINY,
pacrnpocTpaHeHHe B MpUpoze, pusnueckre u XMMHIECKUEe CBOMCTBA. AJCOpPOIIHS.
Kpyrosopor yraepoga B mnpupoae. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKUE CBOMCTBA, JIEWCTBME HA JKUBBIE OPraHU3Mbl, T[OJy4YE€HUE U
npUMEHEHHE. DKOJIOTHYeCKrue MpoOsieMbl, CBsI3aHHbIE ¢ okcusoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQekT. YrompHas
KACTIOTa U e€ cold, UX (PU3MYEeCKHe M XUMHUYECKHE CBOICTBa, MOJyYeHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnosnb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOAYKTHl WX mMepepaboTku (OEH3MH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €IMHCTBO OPraHUYeCKHX H
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue #u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHeHnue. CoeiMHEHUs] KpeMHUs B ipupoe. O01me npeAcTaBieH s 00 OKCHUIE
kpemuus (IV) u xpemuueBoit kucinore. CUIMKATBl, UX UCIOJb30BAHUE B OBITY, B
IPOMBINIJICHHOCTH. BakHelme CTpouTenbHble MaTepuajbl: KepamHuKa, CTEKJIO,
IIEMeHT, OeToH, Kene300eToH. [IpobmeMbl 0€30macHOTO  WCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
IIPOBEJCHNE KAaUeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIMHEHUH (BO3MOXXHO HCIIOJb30BaHUE BUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3IaMu
ceppl M €€ COENUHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BUAECOMATEPUATIOB),
HaOJI0ICHUE TIpoliecca O0YTIMBaHU caxapa MoJ IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUYeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI,
MIPOBE/ICHNE KaUeCTBEHHOW PEAKINU Ha CyJIb()aT-uoH W HAOMIOACHUE TTPU3HAKA €€
pPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYecKUMH CBOWMCTBaMHU a3oTa, dochopa u ux
COEIMHEHHM (BO3MOYKHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB), 00Opa3laMy a30THBIX
u hocopHBIX ynOOpeHUM, MoayueHue, coOupaHue, pacro3HaBaHWE M M3Y4YEHUE
CBOWCTB aMMHuaKa, MPOBEJCHUE KAUYECTBEHHBIX PEAKIMii HAa MOH aMMOHHS U
dochar-noH W W3yuYeHHWE TPHU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), HU3YYEHHE MOJeNIed KPHUCTAIUIMYECKUX PpEIIETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTUBOra3a, IOIY4YCHHE,
cobupaHue, pacro3HaBaHUe W M3yUYEHHE CBOWCTB YIJIEKHCIIOTO Tas3a, IPOBEICHUE
KaueCTBEHHbIX PEaKIMM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKUMEW CUIMKATHOW MPOMBIIUICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeillne HeMeTaluibl U X
COEJIMHECHUS.

MeTaJuibl 1 KX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuommyeckor cucremMe XUMHYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHus atromoB. CTpoeHue meTamuioB. Metauyeckasi CBA3b U
METAJIMYEecKas:  KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWMCTBa MeTaiioB. OOiue
CrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CIIOCOOBI 3aIMUTHI X OT KOppo3un. CIuiaBsl (CTajb, YyT'yH, TIOPATIOMUHUN, OPOH3a)
U UX PUMEHEHHE B OBITY U IPOMBITITUICHHOCTH.

[Ilenounsie mMeTamabpl: nonoxeHue B llepuoauueckon cucTteMe XMMHYECKUX
sanementoB JI. M. MenpneneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METaIOB M MX
COCJIMHEHUU.

[[lenoyHO3eMENbHBIE METAJUIBI MarHUil M KaJblMH: IIOJIOKEHHE B
[Tepuoanueckon cucteMe XumMru4deCckux 3yeMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HAXOXKJEHUE B IIpupoe. PU3NUECKUEe U XUMUYECKUE CBOMCTBA MAarHUs U



Kasblus. BaxkHeiiine coequHeHns Kanbuys (OKCUJT, TUIPOKCH]T, coJin). ZKECTKOCTD
BOJIBI U CITOCOOBI €€ YCTpaHCHHUS.

AmoMuHMIL: IoNIoKeHue B [lepruoinueckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3nUecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HaXOoXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcuibl, rTuApoKkcuabl U coiu xenesa (1) u xxenesa
(IIT), ux coctap, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMud METalIoB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJB30BAHUE BHUIACOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUS JKee3a B KHUCIOPOJE
(BO3MOXKHO  KCHOJIb30BAHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbIX PEAKIIMi HA MOHBI: MarHUs, KaJIbIUsl, ATFOMUHUS, IMHKA, xkene3a (1)
u xenesza (II), menu (II), HaGmromeHWEe W omMHMCaHWE MPOIECCOB OKpAIIUBAHUS
IJJaMEHH MOHAaMU HATpusi, KaJlus W Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHS 1
IUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxHelmme
METAJUJIbl U KX COCIUHEHHUS.

XUMHA 4 OKPYKAKIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B penieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu

Peanuzanust mMexnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBIH (DakT, TUmoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANMI, TMEPUOAUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHUE, IMapHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHAIIBI.

dwusuka: MmaTepus, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, U30TOIIBI,
PaaOaKTUBHOCT, MOJIEKYJIa, AICKTPUIECCKUI 3aps, IPOBOTHUKH,
MOJIYIPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIbI, TIOJE3HBIC
HCKOTIaeMble, TOIUTHBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHMUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTAlUd WU
pacLUIMpPEHHE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U Hay4YHOMY HAcCJeIHI0, NMOHMMaHHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAIETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOW, TBOPUECKOM UM JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3aJa4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIY B POLIECCE 3TOM yUeOHOM NeATENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IMOBEJIECHUE M TMOCTYINKH CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUN MMOCTYTIKOB,;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE NPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHHs CYIIIHOCTH Hay4YHOH KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENON, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOUMbIE Il OOBSCHEHHUS HaOMI0JAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaIbHEHIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »KM3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOrosi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM EATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHUHM, OCO3HaHHBIM  BBIOOD
WHIMBUIYAIbHON TPACKTOPUH MPOJOJIKEHHS 00pa30BaHusl C yU4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHMA:

HKOJIOTMYECKH 11eJ1eC000pa3HOe OTHOIIEHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHWMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCcKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOIIOIECHUS
IpaBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOH, I ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00alIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLUMAIILHON MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TIOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CHUCTEMa, TPOLECC, IKCIEPUMEHT U JpYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS IMPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMIPOIECCE IMO3HAHUS TOHATUS (NMPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHE
XUMHUYECKOW pEeaKIui — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPaKTEPU30BATH CYIIECTBECHHbBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME  3aKOHOMEPHOCTH, TIPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI JIsl JOPMUPOBAHUS THUTIOTE3HI TTO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

NMPUOOpPETEHUE OMbITa 0 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YUYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IMporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM MIPOBEAEHHOIO OIBITA, UCCIEA0BAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TIOJyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOIbI W 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
yueOHBIX U TO3HABATENIbHBIX 3aJa4 OMpPeneIEHHOTO THIIA, TPUOOPETEHHUE OIbITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTH,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIEHO BBIOMpATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢opmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIIOJNb30BaTh MW  aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
Cpepbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBHA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) TIO CYILIECTBY
oOcyxmaemMoil Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHCHUS TIPEIJIOKEHHOM 3a71a4H;

YMEHUSI  TPENCTaBISATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTAaTOB BBIMOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX NPOoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAILUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHHe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW pabOThI U JPYTHE).

PerynsiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpATh Hanbosee 3(PEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €U, yMEHHE
UCIIOJIb30BaTh ¥ AaHATU3UPOBATh KOHTEKCTHI, TPeIjiaraéMble B YCIOBUHU 3aJaHHM.

MNPEAMETHBIE PE3YJIBTATDBI

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



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITHsX.

K xoHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3ybTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUSI, XMMHUYECKasi PeaKius, KIacCHU(PUKAIMS PEaKIHil: peaxkiuu
COCAMHEHHUs, pEAaKUMU PAa3JIOKEHUs, pEaKUUUd 3aMEUICHHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOU 3D PeKT peakiuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAIb, PaINyC aTOMa,
XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHAS CBS3b, HOHHAS
CBSI3b, MOH, KAaTHMOH, aHHOH, pACTBOP, MaccoBas JOJi1 BELIECTBA
(MpoueHTHasE KOHLIEHTpaIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TNOHATHHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHN XMMHUYECKUX PEAKIIMIL;

e OIpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUU 10
dbopmynam, BHUJ XUMHUYECKOHW CBS3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcha Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepuonmdeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTbh TMOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabmuue «llepuoanueckass cucrema xumuueckux saemeHtoB [ W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee 9uciio IJIEKTPOHOB U
pacnpenesieHrue uX 1Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XMMHYECKHUE peakuu (10 YUCIy W COCTaBY YYacCTBYIOIIUX B pPEaKIHH
BEIIIECTB, 10 TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsl OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUYECKIX PEAKITHIA;

IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAlICHUNA B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJIFO XHMHUYECKOTO JJIeMEHTa 1o Qopmyse COeTuHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XMMHUYECKON PEAKIU;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIUTEILHOMN JACSITEIIbHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTeMaTH3allUui0, KIacCHU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBCHHBIX CBSI3€H — JJIsl U3YYEHHS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUd, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

CJIeTOBATh MPaBHUIIaM MOJIb30BAHUSI XUMUIECKON ITOCY/I0M 1 JTA0OPATOPHBIM
o0opymoBaHHEM, a TakKe TNpaBHJaM oOOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH 110 BBINIOJHEHHIO J1ab0paTOPHBIX
XUMHUYECKUX OMBITOB MO TTOJIYICHHUIO i COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomoOpoAa U KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEICIEHHON
MacCOBOM [10JIe pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOAMTH
XUMHYECKHE SKCTIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIIOYEH H
KHUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB (JTaKMyc, GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K konIy oOydenus B 9 kj1acce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y 00YJAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMBbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBIIEHUE, AJITIOTPOIIHNS,
aM(pOTEepHOCTH, XUMHYECKas CBA3b (KoBajyieHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaJiinyeckas pemeTka, Koppo3usi METaioB, CIIABBI,
CKOpPOCTh XMMHUYECKOW pEAKUHH, MPEIETbHO AOMYCTHUMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUA MPU ONKMCAHUM BELIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHNU XMMHUYECKUX PEAKIIMIL;

ONPENEIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKOH
CBA3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIMHEHMM, TUI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIca [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATh €0 IOHHMAaHWE: OINHUCHhIBaTh W XapaKTEPU30BAThH
Tabnuunyo Gopmy lleproanueckoil cucTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymnna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynmna)», manbie U OojblIMEe NEPUOIbl, COOTHOCUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOMN TabIULIE, C YUCIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XHUMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, ofllee YMCiIo DSIEKTPOHOB M paclpesiefieHHe UuX II0
AJIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHUH
CBOWCTB 3JIEMEHTOB M HMX COEIVUHEHUN B MpEIENax MaJbIX MEPUOAOB U
IJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUHU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHUYECKHE
CBOMCTBAa IMpPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHUCCOLMALMU  KHUCJOT,
IIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA MOHHOTO



oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAIOINIMX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIllEHUN B Pa3IUYHbIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »dJeMeHTa Mo (opmylie COoeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMHUYECKON PEAKINU;

coOr0AaTh MpaBuiia MOJb30BAHUS XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBuja oOOpalleHusi C BeIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OMBITOB IO MOJyUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaKa M yriaeKkHucIIoro rasa);

IPOBOAUTD PEAKIIMH, TIOTBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IUYHbBIX
BEILECTB: PACIO3HABATH OMNBITHBIM MYyTEM XJIOPHUI-, OpOMUA-, MOAMI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THUIPOKCHI-UOHBI, KATHOHBI
AMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OMEPAIIMHA MBICIUTENIbHON AESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 00001IEHNE, CUCTEMAaTH3alI1IO, BbISIBIIEHHE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — I U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMUYECKHUX
peaxiuii, €CTeCTBEHHO-HAYYHbIE METOJbl TMO3HaHUS — HaOI0aeHHE,
U3MEPEHHE, MOACINPOBAHUE, IKCIIEPUMEHT (PEaJbHbII U MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIe (LM poBbIE)
KontpoabHbie [MpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoTsI
Pa3nea 1. IleppoHayanbHble XUHMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK
’ MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemntecTBa 1 XMMHUYECKHE 15 | Bbubnuoreka [IOK
’ peaKiuu https://m.edsoo.ru/7f41837¢c
Htoro no pasneny 20

Paznen 2. BaxHeiilune nmpeacTaBuTe u

HCOPraHuvIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK
00 okcHumgax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1aCChI 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepnoanyeckuii 3akon u [lepuoguveckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHI




[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XAMHUYECKUX djieMeHTOB 1. U. 7 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToma
XUMHYECKAsS CBI3b.
3.2 OKHUCIIUTEIBEHO 8 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIMH
Bbubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrpoabnbie  I[Ipakruueckue (wicpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
Pasznen 1. BenecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka HOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTa/sibl M HX COeTUHEHUS
71 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmel. ["aorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.2 anemMeHTOB VIA nbl. Cepa u e€ 6 bubmmorexa [OK
' TPYTIEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 buommorexa LHOK
’ . TPYIHIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeTUHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cRoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 KHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Htoro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
o/ Tema ypoka Beero Kontpoabubie IIpakTnueckue 00pa3zoBaTeJbHbIE
padoTsI padoThI
pecypchl
1 [Ipenmer xumuu. Poab XMMUU B )KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 ITousgaTue o MeTOnax MO3HAHUS B XUMUHU 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227¢
[Tpaktruueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00OpaTOPUN U IPUEMBI 1 1 bubnnorexka HOK
oOparieHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTeie BemecTBa U cMecH. CrIocoObI 1 bubmuorexa [JOK
paszzaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH OBAPEHHOM 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbu6nuoreka [IOK
6 ATOMEI H MOTIEKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XuMU4YecKue 371eMEHThl. 3HAKH (CUMBOJIbI) | bubmuorexa [JOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U CHOKHBIE BELIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 buommorexa HOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bbubnuoreka [IOK

10 Xumunueckas popmyna. BaneHTHOCTb aTOMOB
bopmy https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
1 OTHOcUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas g0t XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COEeIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Monb. MosnsipHas bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®OuU3nYecKue U XUMUYECKUE SIBIICHHUS. bubmuotexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclIoBUS IPOTEKAHUS bubnnorexka HOK
XUMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruuciienus Koau4uecTBa, MacChl BEIIECTBA bubmuotexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKUI https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMUIeCKHX peakinii
18 (coenmuHeHws, pa3IOKEHUS, 3aMEIIICHHUS bubmorexa HOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 sHnukoneauct. O6o0eHNe 1 bubmorexa [TOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3alus 3HaHUI
20 KontponsHas padora Nel no reme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech raszos. CocTaB Bo3ayxa.
v > bu6mmoreka [IOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448¢




duznueckre 1 XUMUYECKHE CBOMCTBA

Bbubnuoreka [IOK

22 .
KHCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE) hitps://m.cdsoo.rw/f0d46 14
[NousTHE 00 OKCHIAX
CrrocoOBI MOTYYEHHS KUCIOPOoaa B
23 nabopaTopuu Zlqn OMBILHJIerH(f[()TH bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHenue kucnopona
TennoBoii 3pPexT XUMUIECKOH peaKIuu,
24 TOHATHE O TEPMOXUMHUYECKOM YPABHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUYECKIX PEAKITHIX
TommmBo (HedTh, Yroias U METaH).
25 3a ${3HCI§I/IG(1];OS o a, CII0COOBI iro bubmmorexa IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHUS
[TpakTruueckas padota Ne 3 o Teme
26 «[Tonyyenue u coOupanue KUCI0POaa bubmorexa LIOK
yi N P pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBONCTBY
7 Bonopon — 35eMeHT U MpoCTOe BEIIECTBO. Bbubnmuoreka [IOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 dusndecKkrue U XUMUYECKUE CBOMCTBA bubmuotexa [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTaX U CO
TATHE O KHCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o reme
31 «[Tonyuyenue u cobupanue BOAOPOIA bubmorexa LIOK
yi N P AOpOAd, https://m.edsoo.ru/ff0d4£42
W3YYEHUE €r0 CBONCTBY
32 MomnsipHblii 00BEM ra30B. 3aK0H ABOTapPO buommorexa HOK

https://m.edsoo.ru/ff0d542¢




Brruncnenus 00bEMa, KOJIMUECTBA BEILIECTBA

Bbubnuoreka [IOK

33 rasa 1o ero U3BeCTHOMY KOJIHNYECTB
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
Brruncnenus 005EMOB ra30B 10 YpPaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnyeckue 1 XUMUYECKHE CBOMCTBA BOIBI bubmmorexa IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Hacbiienasie u
37 HEHACBIIIIEHHEBIE PacTBOPLI. MaccoBast 1ol bubmorexa LOK
p PBL https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[TpakTrueckas padota Ne 5 mo Teme
38 «[IpuroToBiieHre pacTBOPOB C ONPEACIEHHON bubmorexa LIOK
p . . p p pe https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei PaCTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmmoreka [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHusI: cOCTaB, Ki1accupurams, Bbubnmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHue u XMMUYECKHE CBOMCTBA bubnuoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca




44 Kucnotsl: cocras, kiaccudukaus, Bbubnmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
ye https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATYypa, COCOObI bubmunorexa [JOK
MIOJIY4ECHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bubnnorexka HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
43 I'eneTnueckas cBsI3b MEXKy Kilaccamu bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011eHre U cUCTEMATU3AIMS 3HAHUN H
https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 no teme
" bubmmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
“n https://m.edsoo.ru/00ad9¢la
COCJIMHECHMI
[TepBbie MOMBITKY KIIACCUPUKALIAN
51 XUMUYECKHUX 3JIeMeHTOB. [ToHsITHE O Tpynnax bubmorexa HOK
' 24 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
ITepnoanueckuit 3axoH u [lepuoguueckas
bu6mmoreka [IOK
52 cucTeMa XMMHYecKux 31aeMeHToB JI. U.
https://m.edsoo.ru/00ada52¢
Menaeneena
53 Ilepnoanl MIIbI, TOATPYIIIIEI bubmorexa LOK
P > TPYHITEL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnorexka HOK

N30TOomnEbI

https://m.edsoo.ru/00ada342




CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB

Bbubnuoreka [IOK

55 I1 5 ..
anemenToB [lepuonnueckoit cucremsr /| hitps+//m.edsoo.rw/00adabhe
Menneneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubmuorexa [JOK
56 ero nosioxkeHuro B Ilepuoguyeckon cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa s
57 pa3BuTus Hayku U npaktuxu. J[. W. bubnuoreka [JOK
MenpeneeB — y4€HbIN, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUILIATETLHOCTh aTOMOB bubnnorexka HOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xuMudeckast CBSI3b bubmmorexa IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBanenTHas noyisipHasi XuMHU4YECKas CBSA3b
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosapHast XUMHUYECKAsT CBSI3b bubmmorexa IOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHE ORHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU buGnnorexa LIOK
peakl https://m.edsoo.ru/00adb076
64 OKHCIUTENIN U BOCCTAHOBUTEIH bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o reme bubmmoreka [JOK
«CtpoeHne atoma. XMMHYECKasl CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6001eHuE 1 bubnuoreka [JOK

CUCTeMaTH3alus 3HaHUU

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




67 PesepBublit ypok. O600111eHuE 1 | bubmmoreka [IOK
CUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O600111eHuE 1 | bubnuoreka [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcebl
[lepuonnueckuit 3akoH. [leproanueckas
bu6mmoreka [IOK
1 cucTeMa XuMHYecKux 3aeMeHToB /1. W. 1
https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MEpUOJI0B
3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XUMUYECKON CBS3U U THUIIBI | bubmuorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IToBTOpenue u yray0OaeHue 3SHaHUI 1 1
OCHOBHBIX pa3liesioB Kypca 8 Kiiacca»
6 Knaccudukanuss XMMUYEeCKUX PEAKITHA 110 | Bbubnuoreka [IOK
Ppa3AYHBIM TTPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON PEAKIUU.
7 ITonsAiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKiusax
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
2 @DaKTOpBbl, BIUSAIOIIAE HA CKOPOCTh | bubmuorexa [JOK
XAMHYECKON PEAKIMHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHUSI




IIPUMEHEHHE

9 OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLUALIUY. bubnuoreka [JOK
CunpHBIC U CIIa0BIC DIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHEHUS peaKkuil bubmmorexa LIOK

yp p https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCJIOT M OCHOBAHHUH
12 B CBETE MIPENCTABIIEHUN 00 bubmorexa LOK
P . https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIII
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIMTHYECKON buGnnorexa LIOK
p p https://m.edsoo.ru/00add8b2
IUCCOLHAIIAA
14 IMTonsgaTue o ruaponanse coaei buGnnorexa LIOK
p https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
m H https://m.edsoo.ru/00addd12

16 [TpaxTrueckas padota Ne 1. «Pemenue bubnmoreka [JOK
KCTIEPUMEHTAIIBHBIX 3129 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme

17 «DIIEKTPOIUTHYECKAS TUCCOLIUAIIHAS buGnnorexa LIOK

p ' https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)

13 OO01mast xapakTepuCTHKA raJIOr€HOB. bubnnoreka HOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCJIOTA,

. bu6mmoreka [IOK

19 XHMHYECKHUE CBOMCTBA, MOJyYEHUE,

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




[Ipaktuueckas padora Ne 2 o reme

20 «ITonmydeHnue COITHON KUCIOTHI, U3YUEHUE buommorexa HOK
- yj,{ » 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIUi, €CIU OJUH U3 PCarcHTOB JaH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
” OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnnorexka HOK
TPy https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
P ¢ R P . Bbubnuoreka [IOK
23 Haxoxnenue cepbl U €€ COETMHEHUH B
. https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHUE CBOICTBA Cephbl
24 CepoBoaopoji, cTpoeHHe, (U3HIECKre U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 ¢u3nuecKrue 1 XUMUYECKHE CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XVUMUYECKUE peaKliH, JIexkKallle B OCHOBE
%6 MIPOMBIIIUICHHOTO CTIOC00a MOTydIeHHsI bubmuorexa [JOK
CEpPHOM KUCJIOThI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpeibl COEAUHEHUSMU CEPBI
7 Brrunciienne MaccoBoil 40U BhIXOJ1a bubmuorexa [JOK
MNPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa JIEMEHTOB V A-
)8 rpymmsl. A30T, paclipOCTPaHEHHE B bubnmoreka [JOK
npupoe, GuznyecKue 1 XuMUIeCKHe https://m.edsoo.ru/00adeecat
CBOMCTBA
29 AMMHaK, ero Gpu3n4YecKue 1 XUMHYECKHIEe bubmmoreka [IOK

CBOMCTBA, MTOJIy4CHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004




[Ipakruueckas padora Ne 3 o reme

Bbubnuoreka [IOK

30 «ITonydyeHne aMMHuaKka, M3y4eHHE €0
. yi yi https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hru3ndecKue u bubanorexka HOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJEH

1 aMMOHHMS B KAYECTBE MUHEPAITbHBIX bubnnorexka HOK
ynoopenuii. XuMHuecKoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpPY>KaIoIle cpeibl COeUHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u pochopnas

bu6mmoreka [IOK
33 KHUCJIOTa, PU3HMYECKUE M XUMHUECKHIE
N https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnonp3oBanue pocdaroB B kauecTBe
34 MUHEPATBHBIX YI0OpeHUid. 3arpsi3HeHne buommorexa OK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl pochaTamu

35 VYriepon, pacpocTpaHEHUE B IPUPO/IE, bubmmoreka [JOK
¢u3nuecKrue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubnuorexa [JOK
POOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
Iv)

37 VYronbHas KUCH0Ta U €€ CoNu bubmmorexa [OK

https://m.edso0.ru/00ae006¢c
[TpakTruueckas padota Ne 4 o Teme
" bubmuorexa [JOK
38 [Tosnyuyenue yriaekucnoro rasa.

KauectBenHnas peaxius Ha kKapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHauanbHbIE MOHATHUS 00

39 OpTraHUYECKHX BEIECTBaX KakK O buGnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIIepoaa
40 Kpemunii u ero coesuHeHus buGnnorexa LIOK
P https://m.edso0.ru/00ac080a
[Ipaktuueckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxHenme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS»

KontponbHas padora Ne3 o reme
. bubmuorexa [JOK
42 «BaxHeire HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHCHHUS»
OO01mas XxapakTepruCcTHKa XUMUIECKIX

43 3JIEMEHTOB — METaJUIOB. MeTainueckas bubnnorexka HOK
CBSI3b U METAIIINYECKask KPUCTAIMYECKAs https://m.edsoo.ru/00ael103e
pemérka. PU3nYECKUe CBOKMCTBA METAIIIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUUECKUN PSII HAIPSHKEHUI bubmmorexa LIOK

p P p https://m.edsoo.ru/00ael 156
METAaJIJIOB
OO6mue crnocoObI MOTYyYEHUS METAJIIOB.

45 CnuaBel. Beruucienus o ypaBHEHUSM bubnnorexka HOK
XUMHYECKUX PEAKIU, €CITU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00aec1278
bu6mmoreka [IOK

47 €JI0YHBIC METaJLIbI
m https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

48 Oxcuapl ¥ TMIPOKCH]IBI HATPUSI U Kalus

https://m.edsoo.ru/00ael14b2




[Ienouno3eMeIbHbBIC METAIILI — KaJIbLUN U

Bbu6nmuoreka [IOK

49
Mar"ui https://m.edsoo.ru/00ael 5¢8
50 Baxneie coenuHeHns KaJIbIU buGnnorexa LIOK
s h https://m.edsoo.ru/00ael 5¢8
51 O0001Ienre U cucTEMaTH3alNs 3HAHUI
bu6mmoreka [IOK
52 JKécTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "XEcTKOCTDL BOABI M METOMELI €6 bubmmorexa LIOK
" A A https://m.edsoo.ru/00aeclaed
YCTpaHEHUS
. buo OK
54 AroMuHNH nosmorexa I1
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U bubnnorexka HOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso noaunoreka 11O
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUBI U conn kene3a (1) n Bbu6mmoreka [IOK
xkenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001Ienre U cucTeEMaTH3alNs 3HAHUHI
[Ipaktruueckas padota Ne 7. Pemenne
bu6mmoreka [IOK
59 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME
. https://m.edsoo.ru/00ac3de8
«Baxxnennme MeTayIsl U UX COSTUHEHUSY
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJMH U3 PEarcHTOB JaH B
P P bu6mmoreka [IOK
60 M30BITKE UK COACPKUT TIPUMECH.
N https://m.edsoo.ru/00ael1750
Brranciaenus MaccoBoi JOIM BEIXOIa
MPOJIYKTa PEaKI1
61 O00011eHre U cUCTEMAaTU3aIMs 3HAHUI




6 KontponsHas padora Ne4 o reme |
«BaxkHenmme MeTaJluTbl U UX COCTUHEHUS»
63 BemectBa 1 maTepualbl B IOBCEAHEBHOM | bubnnorexka HOK
JKU3HU YETIOBEKA https://m.edsoo.ru/00ae3£50
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAOIIEH bubnmoreka [JOK
64 1
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B pelieHUH 3KOJIOTMYECKUX | bubmmoreka [IOK
npoOaemM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O600111eHUE 1 | bubnuoreka [JOK
CHUCTEMAaTH3alMs 3HAHU T https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600111eH1E 1 1 bubnmoreka [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001eHue 1 | bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 xiacc/I'.E Pymsutuc, @.I'. ®enpaman. YueOHUK i 00111€00pa30BaTeIbHBIX

opranuzaimii, M.:2022

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xwumus, ypoxu B 8 kimacce/H.H. I'apa . ITocobue mmst yunrens, M.:Ilpocsemenne 2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://rosuchebnik.ru/kompleks/
https://lesson.edu.ru/lesson/
http://school-collection.edu.ru/collection/chemistry

http://www.chemnet.ru
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