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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OcHOBe (QenepanbHO paboueil MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIEIIIMH MPEnogaBanusi yaeOHOro npeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npeamera, yCTaHABJIMBAET o0s3aTeNnbHOE peIMETHOE coliepKaHue,
IpeayCcMaTpUBAET PACIpPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XHUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKke TPeOOBaHUM K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOU It (OpMHUpPOBAHHMS MHPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MnpeACcTaBICHUN O MaTEpUaTbLHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSITEIbHOCTH,
AKCIEPUMEHTAJBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €UHCTBO MPUPOJIBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCs;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B dKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIECIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKHW XUMHH Ha OINpeeEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIIEr0 0Opa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHWYEeCKOW XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUU
OPraHUYECKON XMMUHU.

CrpykTypa coaep:kaHusi MPOrpaMMbl O XUMHUU C(POpMHpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ mzyudeHuto. CoJliepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHI O XMMUYECKOU
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJICIOBATEIBLHOTO PA3BUTHS 3HAHWK HA OCHOBE T€OPETUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHYECKON JTUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernyecknue 3HAHUA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIOJNHSASA (DYHKIUU OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIy4YCHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM MPUPOAbI, LEHHOCTHOIO OTHOLICHWUS K HAY4YHOMY 3HAHUIO U
METOJIaM TMO3HaHUs B Hayke. M3ydeHrne XUMHM NPOUCXOIUT C NPUBJICUYCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyX Aol MUPY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHHUH XUMHH TPOUCXOAWT (POPMHPOBAHHE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOIO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIBHOCTA YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amadya ydyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HAHUN — BaKHEUIHX (PAKTOB, MOHATHMA, 3aKOHOB M TECOPETUUCCKUX TOJIOKEHUMH,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHUN K HAayYHBIM METOJaM T[O3HaHUA TMPU M3YYECHUU BEIIECTB U
XUMUYECKUX peaKiuii, B GOPMUPOBAHUU M PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JIESTEeNHbHOCTH, OCBOCHHWM TIPAaBWJI 0O€30MacHOTO OOpalieHusi C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHWE WHTEIVIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aJIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYEeCKOe TMpUOOIIeHUe
0o0y4arommxcsi K CaMOCTOATENIbHOW TMO3HABATEIbLHOM JESITENbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMI0 U PAa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— o0ecIeueHre YCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOITUMHUCS
OMbITa PA3HOOOPA3HOW JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMMN), MMEIOIIMX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3IUYHBIX BUJIOB JI€SITEIILHOCTH;

— (opmupoBanme oO0mel (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHWUS M OIBIT, MOJTYYCHHbIC NMPU H3YYCHUU
XUMHUH, TPUMEHITh HMX IMpPH PEIIEHWH MpoOJeM B TMOBCEIHEBHOW KHU3HU U
TPYIOBOU JIEATEIBHOCTH;

— (opMupoBanre y OOydYarOIUXCA TYMAHUCTHUYECKUX OTHOIICHUH,
MOHUMAHMS IEHHOCTH XUMHWYECKUX 3HAHUN [JI1 BBIPAOOTKH HKOJIOTUYECKHU
1[EJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXPaHEHUS CBOETO 3JJ0POBbS U OKPY>KAIOIEW MPUPOTHOUN CPEJIbI;

— pa3BUTHUE MOTHBALUU K OOYYEHHUIO, CIOCOOHOCTEW K CAaMOKOHTPOJIO M
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEYETOBEYECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOoduis ¥ HAMPaBIEHHOCTH JajJbHEHIIIETO
o0y4eHusl.

OOuiee 4YKMCIO 4YacoB, OTBEAEHHBIX [JIi HW3YYEHUS XHUMHHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaBiser 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KU3HM YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U ClIoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas —Macca.
OtHocuTeNnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMUYECKOT'0 3JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemectBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOJIIMYECTBA,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3nuecKue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaAKIUi (COeIUHEHUs, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpauieHusi ¢ J1abopaTopHbBIM O0OPYAOBAaHUEM, W3YUEHUE U OMUCAHUE
¢uznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKHUX BEIIECTB, HAOJIOCHHE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) sIBJICHUN, HAOII0ICHUE U
OMMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3auMoAeHCTBHE Kene3a ¢ pactBopoM cosr menu (11),
U3y4YeHHE CIOCOOOB pPA3fElIeHUsl CMECEil: C MOMOIIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MMOBAPEHHOM
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJeNed MOJIEKYI
(I1apocTep>KHEBBIX ).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcunabl. I[lpumenenune xucimopoaa. CrocoObl



MOJIyYEHUsT KHUCIIOpoJla B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJIEHHE MapHUKOBOro 3¢ (ekTa, pa3pyiieHue 030HOBOTO CIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacu€Thl MO XUMUUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 1074 BEHIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoTr BoAbl B IPUPO/IE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpasywmue. Homenknatypa oxcujoB. Dusndyeckue U XUMHUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenknarypa kuciaor. dusnyeckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBSI3b MEXKY KJlaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJICHME C oOpa3laMu OKCHUIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BAaHUE BUJICOMATEpPHUANIOB), HaOMIOIeHHE 00pa3loB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsI BEUIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KalblKeM) (BO3MOXXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUuid HeUTpaiu3aluy, IOJIYYEHHUE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
emeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3MYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruognyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuTHs Hayku W npaktuku. [[. Y. MenneneeB — y4y€Hbl U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucieHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuUMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUA: Hay4YHbIN (DAaKT, rUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: Marepus, AaroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, Kajaplusi M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MPU3HAKaM (110 YHCITy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U SHIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsitne o karammse. [loHsTne 0 xuMuueckoMm paBHoBecunu. PakToOpHI,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAaKUUMU M TOJ0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJB30BAHHEM  METOJa
AJIEKTPOHHOT 0 OaJiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y coBUs MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIMYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEJICHUE Tra3a, oOOpa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 4 MX cOeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3aMMOZEICTBUE € METAJIaMH, HEMETallIaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsHast kucinoTa, XMMHUYECKHE CBOMCTBA, INOJIYyYEHHE, NMpUMEHEHue. [lericTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (U3MUECKUe CBOICTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qunueckue M XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprumenenue cepHor KucaoTel. ConM CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKLMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, pPaCIpOCTPAHEHHE B MPHUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X GU3NUECKNEe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHasT peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHnii. XMMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COETMHEHUSIMUA a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup docdopa (V) u dochopHas kuciaora, Gu3ndecKre U XUMHIESCKHUE CBOMCTBA,
nonydenne. Mcmonp3zoBanue hochaTtoB B KaUeCTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAUKA, PACHPOCTPAHEHUE B TpHUpOAe, (HU3UYECKHE U XUMHYECKUC
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoaa, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1n00aNbHOTO TMOTEIICHUS KJIMMAarTa, MapHUKOBBIN
addekrt. YronbHas Kuciaora U €€ coliv, uX PU3nuecKkue U XUMHUYECKHUE CBOICTBA,
nojiydyeHue W TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKHUX BEIIECTBAX KAK O COCAUHECHUSIIX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepadoTku (OCH3WH), WX POIb B OBITY W TPOMBIIUICHHOCTH.
[TonsaTHE O OMONOrMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OeJIKax, yrieBojJax — U Ux
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenue. CoeauHeHus KpeMHusT B mpupojge. OOmue mpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaXkarolue (PU3NYecKue U XUMUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOJICHHE Tpoliecca OOYIIIMBaHUsL caxapa Ioj JeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBaMu a3ora, (ochopa M HX COENMHEHHM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YHOOpEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI C MEJIbIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOras3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE U U3y4EHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHenme HeMeTallJIbl U UX COCAUHEHUS.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJUIoB. MeTaluin4eckasl CBsi3b U
METaJUIMYECKasi ~ KpUCTANIMUecKas  Pem€rka.  DJIEKTPOXUMHUYECKUU  pAall
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposud. CrmaBel (CTanb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIILICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
duznyeckre ¥ XMMUYECKHUE CBOMCTBA (HAa MpuMmepe Hatpus U Kanusi). OKCUabl u



TUJAPOKCHUIBI HATpud MW Kanus. [I[puMeHeHue MIeNOYHbIX METaulOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B Ipupoae. OU3ndecKkue 1 XMMAYECKUE CBOMCTBA MarHus
U Kajplus. Baxuelmue coenuHeHHs] Kaiblusi (OKCUJA, TUIAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOoxXAeHHe B npupone. DPusndeckue u
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcu b, TMApOKCHIbI U coiu xkene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MATHUS, KAJIbLUA, AIFOMUHUSA, UHKA, JKEle3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATIFOMUHUS
Y TUIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHeiue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. IlepBas momoris mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3lioB MAaTEpUaoOB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHSA: HAYUYHBIM (DAaKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTEPHUAJIBI.

Odwuszuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHHs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBEe MpaBUJIaMU M HOPMaMM TIOBEICHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacHIMpPEHUE OMBITA JIEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBBIX JOCTIKCHUSAX M OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIIECHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIeNOBAaTEIbCKOM, TBOPUECKOM M JPYTUX  BHJAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
¥ B3aWMOIIOMOIIA B TIPOIlECCEe OJTOW Yy4eOHOW JEATENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIECICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOMABI, B3aUMOCBI3SIX YEIIOBEKA C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
N03HABATEILHON, WH()OPMAITMOHHOW W YUTATEIBCKOW KYIbTYphl, B TOM YHCTIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM H  HCCIEI0BATEIHCKON
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3/I0POBBI0, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TOCJIECACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3y4YeHHUI0 ipodeccuii 1 Tpyaa pa3auyHoro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€J1€CO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmII 0€30I1aCHOTO MOBEAEHUS TPU padOTe C BEIIECTBAMMU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe wMeranmpeaMETHBIX pPE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATUX TPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHHUIO Y4eOHOU
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPHU3HAKK, YCTAaHABIIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), HCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3ysbTar, (OpMYIHPOBaTH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MTOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHE MPUMEHSTHh Pa3IUYHbIE METOMAbl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBAThL B Ipolecce Yy4eOHOW U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJe Juajgora W (Wid) TUCKYCCHU) IO
CyIIeCTBY  OOCyXmaemMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
PE3YNIHTATOB BBHITIOJHEHUS XHUMHUYECKOTO JKCIIEpUMEHTa (71abopaTOPHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3ZHUKAIONTUX TPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHBIC YHUBepCAJbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh UENHU JIEATEIbHOCTH, I[UIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATENbHBIX 33Jlad, CAMOCTOATENBHO COCTaBISATh WA KOPPEKTUPOBATH
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3a1aHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasl peakius, KiacCU(PUKAIUs peakiui: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUM I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX MOJokeHus B llepuoanmueckoinn cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
nonarpymnma (A-rpymnmna)» u «modbounas noAarpynna (b-rpymma)y», maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, 00Iee YUCIO FIECKTPOHOB
U pacrnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHU B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JdJIeMEeHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallUi MBICIUTENbHON NESATETbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCcu(uKaiuio,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — JJISI U3Y4YEHUSI CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBAaHMEM, a TakKKe TMpaBWjiaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TOJYYEHUIO U COOHpPAHUIO
ra3oo0pa3HbIX BelEeCTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JOJEH PpACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenns B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAs JHUCCOLMALMS, PEAKIMM HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAUNIMYECKas), KpUCTANIMUECKass pemeérka, KOppo3us METaJIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO JOMYyCTUMAs
koHneHntpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUIA;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHUUECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OINpeAeEHHOMY KJIacCy COEAMHEHUN mno ¢GopmysaMm, BHJ XHUMHUYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSAX, 3aps/i MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIicH llepuomnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble u OodbIIHME TEPUOABI, COOTHOCHUTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IIEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCIUHEHUU B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX ypaBHEHUN COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIINI;

COCTAaBJISITh  YPAaBHEHMS  AJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOW CBSI3U MEXTY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOr0 OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PAcUEThI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOnogaTh  MpaBuja  IOJIB30BAHUSA ~ XMMHUYECKOW  IMOCYyAOH H
nabopaTopHbIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSIMU TI10 BBIOJHEHHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB IO TIOJNYYECHHUIO M COOHMpPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

NPOBOJIUTh  PEAKIHUH,  TOATBEPKIAIOINE  KAYSCTBEHHBI  COCTaB
Pa3JIMYHBIX BEIIECTB: PACcO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIE€pPallU¥ MBICITUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIuii, eCTeCTBCHHO-HAyYHbIE METOAbl IIO3HAHHS —
HaOII0JICHUE, U3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopon.Ilonstre o kucmorax bubnmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c¢
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. 1. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 O - 8
KHCTHTEILHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
" 15
TOTO 10 pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubamorexa [IOK
' PyIBL L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubnmorexa LIOK
' PyIHIBL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmnorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
1 4
3 Obmmme cBOHCTEa METAIOB https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
3.2 B I 16
AKHEHIINE METAJUIBI U UX COSIUHEHUS hitos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHA YETOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yejioBeKa. Telia u BemecTBa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa M cMecH. CriocoObl 1 bubnuorexa [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
! _ e IDTVED https://m edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
6 A 1
TOMBL I MOTICRYIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
» N P https://m.edso0.ru/ff0d5708
peakIui
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [OK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocraB bu6nunorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [JOK
poXia peal ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOBbI MoJTy4eHHsT KUCIOPOa B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I brbmorexa [IOK
paTop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [IOK
29 IT
OIVITHE O KHCTIOTAX H COTX https://m.edso0.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa IOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o
34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie
37 u HI::Hacr,nieHHHZ aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK
PacTBOPEL- https://m.eds00.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
[Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmorexa OK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/J1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHne U cucTeMaTu3alus 3HaHu|
B & https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 mo teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX Bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKUX d7ieMeHTOB. [loHaTHe o bubamorera LOK
' https://m.edsoo.ru/00ad9ffa
IpyMmax CXOAHBIX SJIEMEHTOB
[Teproanueckuii 3aKOH U
bubmuorexa [IOK
52 [Mepuoamueckasi cucteMa XUMUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menneneena
bubmuorexa [IOK
53 [lepuoasl, rpyImIibl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
. bubnmnoreka [JOK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTeprCcTHKa XUMUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
Ilepnonnueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. . U. bubmmorexa [IOK
MeHeneeB — y4€HbIH, IEAaror u https://m.edsoo.ru/00ada96e
rpaXkTaHUH
DIEeKTPOOTPHUIIATETLHOCTh ATOMOB
pooTpul bu6nmoreka [IOK
58 XAMHYECKHX JIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
bubnunorexa LIOK
59 HNonnas xumuueckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas moasipHas XMMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoJsipHasi XUMUYECKast bubnnoreka [IOK
CBA3b https://m.edso0.ru/00adaab9
bu6nuorexa [IOK
62 CreneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
63 OKuCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bubmorexa LOK

https://m.edsoo.ru/00adb076
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65 KonTponbnas pabora Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoMa. XuUMHAYECKast CBA3b)» https://m.edsoo.ru/00adb486
66 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEeMAaTH3aIHsI 3HAHWI https://m.edsoo.ru/00ad9ch?2
68 PezepHsblil ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubamorexa [OK

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

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa [OK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmiorexa IIOK
A TAMATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pet https://m.edso0.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
ped " https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponbnas padora Ne2 o treme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
p a QL. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «Honyqunia conf HOH KHCIOTHL https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB»
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIIMi, €CITU OJIUH U3 bubamorexa [OK
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGUKAIIUU CEPBHI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHE, bubnnoreka [JOK
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/BI/IfI[eCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edso0.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaroIIeH cpelibl COEANHEHUAMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA JIEMEHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XHMHUYECKHE CBOMCTBA, IOJyUYEHUE U
v https://m.edso0.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. i > 3V https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcronb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 T00peHnil. XUMHUUYECKOE Bubmaorexa ITOK
yAOLP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta q)q)pljl)sn(qez:xne u bubmorera [JOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arpsi3HeHUe IPUPOJIHON Cpelibl https://m.edso0.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronpHas KUcioTa u €€ cou bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KauecTBenHnas peakuusi Ha KapOoHaT- https://m.edso0.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coequHeHNus bubmorexa LHOK
P https://m.edso0.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
. bu6nunorexa [IOK
42 «Bakneimme HeMeTauTbl U UX
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapakTEPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.

N bu6nuorexa [IOK

44 DNEeKTPOXUMHUUECKUN P

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peaiiut, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKUT
IpUMECH
46 ITonsaTue o KOPPO3UU METAIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [IOK
47
Ilernourbie MeTais! https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTns https://m.edsoo.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [OK
A A https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAHUU
59 JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa OK
" https://m.edso0.ru/00aelae8
YCTpaHEHHUS
bu6nunorexa LIOK
54 An %
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTIICPUMEHTAIBHBIX 33124 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKalollei cpeabl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
HKOJIOTHYECKUX MPOOIIEM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK
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CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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