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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eepaabHOi padouelt mporpaMMbl BOCITUTAHUS
U C y4d€TOM KOHIIEMIUU TIpernojaBaHus y4deOHOro mnpeamera «XuUMHUA» B
oOpasoBaTenbHbIX opraHuzamusax Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npeamera, yCTaHABIIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM W CTPYKTYPUPOBAaHHUE TI0
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS]I XHUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TakKe TPEeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OpMUpPOBAHMS MHPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBIPhEBOM, HHEPTETHUUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

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

BHOCHUT BKJaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTAJBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEU(GUKON HAYYHOT'O MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCs;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAY4YHBIM 3HAHUSM, K MMPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIECIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENesEHHOM dTane eé
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUUI
OPraHUYECKON XMMUHU.

CrpykTypa copepkaHusi MPOrpamMMbl MO XUMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKIaJbIBAETCS U3 CUCTEMBI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENBLHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMAa U XUMHYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS pPAcCMATPUBAIOTCA HAa OCHOBE AMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K IPYyrOMY, BBIOJIHSSI PYHKIIMHU OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUS Y BO3MOKHOCTEN MPAKTUYECKOI'0 IPUMEHEHHUS U MTOIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3ydeHue XMMHM MPOUCXOAUT C NMPUBJICYEHUEM 3HAHUMN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy, «buomorus. 57
Kinaccb» U «Dusumka. 7 Kimacey.

[Ipy w3ydyeHUH XWUMHH TPOUCXOAUT (QopMUpOBaHHE 3HAHWUH OCHOB
XUMUYECKOM HAyKU Kak OO0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
JeSATeTbHOCTU YeTIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYpPhI. 3a/1aua
y4eOHOro mpeMeTa COCTOUT B (hOPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIIINX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETHUUECKHUX MOJIOKEHUHN, TOCTYITHBIX
000011IeHHIT MHUPOBO33PEHUECKOr0 XapakKTepa, sI3blka HAYKH, B MPUOOLIEHUH K



HAyYHBIM METOJIaM IMTO3HAHMS TIPH M3YYCHHUH BEIICCTB M XMMHUYCCKUX PEaKIINid, B
(GbopMHUPOBAHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U UX TIPUMCHCHUH B YI€OHO-
MO03HABATEIBLHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIbHOCTH, OCBOCHUHU MPABUJI
0e30macHOro OOpaIIeHus ¢ BEMeCTBAMH B TIOBCETHEBHOM JKU3HMU.

[Ipy M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BAKHOE
3HauY€HHE MPUOOPENH TaKue 1eJd, KaK:

— (opMHUpOBaHME WHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh  OOy4YeHUS] HA  CHCTEeMAaTHYeCKoe IMpUOOIleHne
oOy4JarommMxcss K CaMOCTOSTEIbHON IMO3HABATENLHON JIEATETbHOCTH, HAYYHBIM
MeToAaM IMO3HaHus, (POPMUPYIOIIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUarOIITUMUCS
OTbITA Pa3HOOOPA3HON NEATETHLHOCTH, MO3HAHHMS M CaMOIIO3HAHUSA, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), WMEIONMINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JICITCIBHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATH SIBJICHUS
OKPYXKAIOMIET0 MHpA, WCIOJIb3Yysl 3HAHWS W ONBIT, MOJYYEHHBIC MPU W3YICHUU
XUMUH, IPUMECHSTD UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOW KU3HU U TPYIOBOU
NEeSITEeNbHOCTH;

— (QopmupoBaHue y OOy4yarOUMXcsi T'YMaHUCTHUYECKUX OTHOILICHUM,
MOHWMAHUS TIEHHOCTH XWUMHUYECKUX 3HAHUA JJI1 BBIPAOOTKH JKOJIOTHUYECKHU
1eecoo0pa3Horo MoBeAeHHUs B OBITY W TPYAOBOM JEITEILHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMH K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUIS M HAMPaBICHHOCTH JaJbHEUIIETO
o0yJeHusl.

OO6m1ee 4nco YacoB, OTBENEHHBIX TSI U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oO1rero oopaszoBanusi, coctarisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiracce — 68 gacoB (2 yaca B HEJIEITIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaLHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B JKM3HU 4YellOBEKa. XUMUSL B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jieneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U ClIoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmysa. BaleHTHOCTh aTOMOB XMMUYECKHUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jisl XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemectBa. Moinb. MonsipHast macca. B3auMocBsi3p KOIM4YECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

®u3NUecKUe U XUMHUYECKUE ABJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX pEaKIUid (COeTUHEHMUS, pa3JI0KEeHUs, 3aMEeIlICeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOHM, MpaBUiaMu paboThl B J1abOpaTopuu u
npuéMamMu oOpauieHusi ¢ J1abopaTopHbBIM O0OPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bu3MYeCKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
busznuecknx (TUIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlMS BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKaJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBJICHUM, HAOIIOIeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHUX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHuEe THIPOKCHIA
menu (1) mpu HarpeBaHwWM, B3aMMOICHCTBHE Kene3a ¢ pactBopoM conu menu (11),
U3Y4YEHHE CIIOCOOOB PA3EIIEHUs CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBaHUE, TUCTUIUISIMS, XpoMaTorpadus, MPOBEIEHHE OYUCTKUA MMOBAPEHHOM
conlu, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJeNeld MOJIEKY
(IapocTepKHEBBIX).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3j€MEHT M IIpoCToe
BelecTBO. HaxokaeHue kucimopoja B mpupoae, (U3MYECKHE U XUMHUYECKHUE
cBorictBa (peakiuu ropeHusi). Oxcuabl. Ilpumenenune kuciopoaa. CrocoObl
MOJYyYEeHHsI KHUCJIOpOAa B JIA0OpATOPUM M MPOMBINIIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoje. O30H — auIoTponHas MOAU(PHUKAIINS KUCIOPOIaA.



TeroBoit 3(pdeKT XUMHUYECKOW pPEeAKUUU, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peaKIMU. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3/yXa, yCUJIEHHUE MAapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Boiopoaa B npupoe,
bu3nYEeCKHre U XUMUUECKUE CBOICTBA, MPUMEHEHHE, CITOCOObI nmonydeHus. Kuciaorsl
U COJIN.

MomsipHbIii 00BEM ra3oB. Pacu€rsl Mo XUMUUYECKUM YPaBHEHHSIM.

Ousnueckne CcBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBopsl.
HacepiieHHble ¥ HEHACHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10715 BellleCTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B mpuposie U B )KU3HU 4enoBeKa. KpyroBopor BOAbI B IIpUPOJE.
3arpsi3HEHHE PUPOJIHBIX BOJ. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanuys
OKCHUJIOB:  coseoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcumoB. Duzmueckne W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyduenune okcuaos.

OcHoBanus. Knaccudukauust ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. HomeHnkinarypa kucnor. @usndyeckue u
XHMHYECKHE CBOMCTBa KHUCIOT. Psn axktuBHocTM MerauioB H. H. bekerona.
[TonydeHue KUcIoT.

Conu. HomeHnkiatypa cosneil. @uznueckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydenue conen.

I'enernueckas CBSI3b MEXKY KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE ONPEAECICHUE COJIEPIKAHUS KUCIOPOAa B BO3AYXE, MOIYyUYEHUE,
coOupaHue, pacno3HaBaHHE€ M HW3YYEHHE CBOMCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJICICTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBUSL BO3HMKHOBEHHS U
npeKparieHus TopeHus (rmokapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB U OITUCAHUE
UX CBOWCTB, TMOJNIy4eHHE, COOMpaHHWE, pACNO3HAaBAaHWEC W W3YYCHHE CBOWCTB
BOZOpoja (ropeHue), B3auMoieicTeue Bojgoposia ¢ okcugom meau (1) (BozmoxxHo
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HA0IIOIeHHE 00Pa3I0B BEIIECTB KOJTUYECTBOM
1 Monb, wuccienoBaHue OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C PA3THMYHON
PAaCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM J0JIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C MeTaJlaMU (HaTpueM U
KalblieM) (BO3MOXKHO MCHOJb30BAHME BUJEOMATEPHUANIOB), HCCIEIOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHS
OKpAaCKH MHJIMKATOPOB B paCTBOPAaX KUCIIOT U IIEI0YEN, U3YUEHNE B3aUMOACHCTBHUS



okcunia meau (Il) ¢ pactBopom cepHOM KUCIOTHI, KHCJIOT C METallJlaMH, peakIui
HEUTpAJIM3ALIMHU, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajuia JPYruM U3 pacTBOpPa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxkHenmne Kiaccbl HEOPraHUYECKUX COETUHEHUIN.

HHepuognueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiIacCU(PUKALMK XUMHUUECKUX 3ieMeHToB. [loHsaTue o
TPYINaxX CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(pOTEPHBIE OKCU/IbI
U TUAPOKCUIBI.

[lepnognueckunii 3axoH. [lepuoanueckast CuCTeMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Koporkonepuoanas u ninuHHornepuoaHas hopmsl [lepuoguueckoit
cucreMbl xumuyeckux diemeHtoB JI. WM. Menneneesa. Ilepuonsl u TIpynmsl.
PU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYeK aTOMOB TMepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaguyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METALIUYECKUX U HEMETAUIMYECKUX CBOMCTB T10 TPYIIaM U NEPUOAaM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MenneneeB — yd€Hbli H
rpaXKJaHUH.

Xumuueckass cBsizb. KoBasieHTHast (MoJisipHass M HEMOJSIpHAasi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenb  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel okuciieHus © BOCCTaHOBJIEHUS. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3y4eHHe OOpa3IoB BEIIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBUE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs., COeTMHEHUS).

Mescnpeomemmnule ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3€M MpPU U3YYEHHM XHMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
NOHATUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH IS OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: Hay4dHbIM (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTe3, Kiaccudukanus, MEepUOJUYHOCTb, HaOJIO/IEHNUE,
JKCIIEPUMEHT, MO ECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (U3MYECKHE BEIUYMHBI, E€IMHULIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, CoJHIIE.

buonorus: dorocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
VICKOIIA€MBI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BewecTBo U XUMHYeCKasd peakuus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUO0B, KAJINS, KAIbLUA U UX COCAUHEHUN
B COOTBETCTBUM C TIOJOXKEHUEM DJJeMEHTOB B llepuomnueckon cucreme u
CTPOECHHUEM HX aTOMOB.

Crpoenue BeliecTBa: BHJBI XUMHUYECKOM CBS3M. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUECKUE
CBOMCTBA BCILECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIaccaM HEOPTaHUYECKUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peakluid MO pa3auvyHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOLIMX B pEAKIMHU BEIIECTB, IO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[TonsiTue 0 CcKOpOCTHM XUMHUYECKOM peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAKUUMU U TOJ0KEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIIUTENHbHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH,  AJIEKTPOHHBINM  OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIBbHOU peaKuuu. CocraBienue YpaBHEHUM

OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJb30BAHUEM METOoaa
QJICKTPOHHOI'O OajaHca.



Teopust JIEKTPOIIUTHUECKON JUCCOUMALNH. DJIEKTPOITUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BUAAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOIUTHI.

Peakiun nonHOrO oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoOWCTBAa KHCIIOT,
OCHOBAHHM U COJIEH B CBETE MPE/ICTABICHUN 00 IEKTPOIUTHIECKOMN TUCCOIUAIIUY.
KauectBenHbIe peaknu Ha HOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), KCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIIUK OT
BO3JCHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHHUE  AIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALIMU KUCTIOT, IIeI0Uel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MAaTEPHANIOB), IMPOBEIECHHUE OIBITOB, HILIIOCTPUPYIOIINX
OpU3HAKK TMPOTEKaHUs peakuuid HOHHOrO oOMmeHa (oOpa3oBaHUE OcCajKa,
BbIJICJIEHWE Ta3a, 00pa3OBaHHE BOJABI), ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHHe, pPEeaKUu pas3ioKeHus,
COCJIMHEHHUS), pACIIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAQUECTBEHHBIX PEAKIIMI HA UOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasiibl 4 MX COeAMHEHMS

OO6mias xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMUYECKUE CBOMCTBA HA ITpUMeEpeE XJiopa (B3auMOJICUCTBUE
C MeTajulaMM, HEMeTajlJlaMH, Leno4amu). XjopoBojaopod. CossiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJNIyYEHUE, IIpUMEHEHue. JlenuctBue xmopa H
XJIOpOBOJIOPOZA HA OPTaHU3M 4eJIOBEKA. BaykHenmme XJI0prIbl M UX HaXOXKJICHUE B
IIPUPOLE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okuciaeHus. CTpoeHue u (U3MUYECKHue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJia U Cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KHCIOPOIa
U cephl. XMMUYECKHUE CBOMCTBa cephl. CepoBOMOpOJ, CTpoeHME, (U3HUECKHE U
XUMHYecKue cBorcTBa. OKCUABI CEpbl KAK NMPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, Gu3ndeckue U XuMU4eckre cBoicTBa (0011I1e Kak MpeAcTaBUTENs
KJlacca KHUCJIOT M crnenuduueckue). XUMHUYECKUE peakluu, JieXkallue B OCHOBE
IIPOMBINIIEHHOTO CTOc00a TMONYyYeHHUs] CepHOM KHUCIOTHL [IpumeHeHue cepHoit
KuchnoThl. Conu CepHOM KHCIOThI, KayeCTBEHHAas peakuus Ha Cylb(ar-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUN B NpuUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIOLIEel Cpenbl COECOUHEHUSMH Ccepbl (KHCIOTHBIE JOXKIW, 3arps3HEHUE
BO3AyXa U BOAOEMOB), CITIOCOOBI €r0 MPEA0TBPAIICHHUS.



OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paCIpOCTpPaHEHHE B MPHUPO/IE,
dusznueckne u XuMHuecke cBoiicrBa. Kpyropopot azora B npupoje. AMMUaK, €ro
duznueckre 1 XUMUIECKHUE CBOMCTBA, TIoJydeHrue u npuMenerne. Com aMMOHWS,
ux (hU3MYecKre U XMMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THAsl KHUCJIOTa, €€ MojydyeHue, PU3NYeCKue U XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMPEACTABUTENS Klacca KHUCIOT M CHelupUYECKUe).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHSI B KAUECTBE MUHEPAJIbHBIX yI00pEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY KAOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOAOEMOB). dochop, amioTpomHbIe
monudukanuu docdopa, Guzndeckue U xumudeckue cpoiicrBa. Okcun docdopa
(V) u dochopnas xucnora, pusmyeckrue M XUMHUYCCKHE CBOWCTBA, TOJYYCHUE.
Ncnonb3oBanue (pochaToB B KaUeCTBE MUHEPATIBHBIX YI00PEHHUIA.

OO6mas xapakrepuctuka 31aeMeHToB IVA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIIEHUS. Y TJIepO/I, AJTIOTPOITHBIE MOU(DUKAITNH,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMUYECKHUE CBOKCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupoae. Okcuibl yriepoaa, HX (QU3MYECKUE U
XUMHUYECKME CBOMCTBA, JIEUCTBUE HA JKHUBBIE€ OPraHU3MBI, TOJYyYECHUE U
NpUMEHEHHE. DKOJOTHYECKHE MPOOJIeMBI, CB3aHHbIE ¢ okcuiuoM yriepoaa (1V),
TUIOTE3a TI00ATBHOTO TMOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ (dexT. YronbHas
KUCIIOTa W €€ coiM, uX (PU3MUYecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMmeHeHue. KavecTBeHHass peakiusi Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUITMHE, MPOMBINIJICHHOCTH U CETTHCKOM XO035HCTBE.

[TepBoHauanbHBIC MOHITUSI 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, TJIMLUEPUH, YKCYCHAasl KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaKHBIX BELIECTBAX: KUpax, OeNKax, yriieBoJax — 1 ux
polM B KM3HM ueJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX W
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npuMmeHeHue. CoeqnHeHns KpeMHus B pupoje. O01ue npeacrapieHus 00 OKCuae
kpemuaus (IV) u kpemHueBoi kuciaore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
POMBINIEHHOCTH. BakHeimue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IlpoOiieMpl 0©€30macHOTO  MCIIOJIB30BAHHS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB



UX TPOTEKAHWUsI, OMbBITHI, OTpaXarolue (PU3NUECKUE M XUMUYECKHE CBOWMCTBA
rajoreHoB M WX COEAUWHEHHM (BO3MOXKHO KCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
03HaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJIOTeHH I0B), O3HAKOMIICHUE ¢ 00pa3iaMu
ceppl UM €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUJEOMATEPUATIOB),
HaOJII0/IeHHE Tpoliecca 00YTIIMBaHUS caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KUCIIOThI, N3yYCHUE XMMUYECKIX CBOMCTB Pa30aBJICHHOW CEPHOU KUCIIOTHI,
IIPOBE/ICHNE Ka4YeCTBEHHON peakIny Ha Cyab(aT-uoH U HAONIOICHHE TTPU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOWCTBaMHU a3oTa, dochopa u ux
coeIMHEHUN (BO3MOXKHO MCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (dochopHbIX yn0OpeHUH, MoiydeHrue, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX PEAKIHWA HA HOH aMMOHHS U
dbochar-uoOH U U3yYEHUE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbl0 (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), M3YUYCHHE MOJEIeH KPHUCTAUIMYECKUX PEHIETOK ajiMasa,
rpadura, (QymuiepeHa, O03HAKOMJICHHE C IPOIECCOM aJCcOpOLHMH PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHMBOrasza, MOJy4YEeHUE,
coOupaHue, paclio3HaBaHUE U M3YUYEHHE CBOMCTB YIVIEKHUCIIOrO Ta3a, MPOBE/ICHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT M CWJIMKAT-UOHBI U M3yYEHUE MPU3HAKOB UX
NPOTEKAHUS, O3HAKOMJIEHUE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIbHBIX 3a7ad mo Teme «BakHeiine HeMeTallbl U HX
COCIUHECHUS.

MeTa/uibl U MX COeTMHEHUSA

OO6mras xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosoxkeHuss B Ilepumonnueckor cucreme xuMmuueckux dnemeHrosB /[l WM.
MenpeneeBa u ctpoeHusi aromMmoB. CTpoeHue MeTtauioB. Merajuindeckasi CBsI3b U
METANINYECKAsT  KPUCTAUIMYECKass  pemierka.  DJIEKTPOXUMUUYECKUM  psif
HanpsDKeHUN MeTaioB. Ou3ndeckue U XUMUYECKHe CBOMCTBa MeTaioB. Oomue
crocoObl mosydeHusi metauioB. [loHsATHE O KOppO3UM METaJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CrutaBsl (CTallb, UYyT'YH, JIOPATIOMUHUNA, OpOH3a)
U X PUMEHEHUE B OBITY ¥ POMBIIIIEHHOCTH.

[Ilenounbie MeTambl: nojioxkeHue B [lepuoguueckor cUCTEME XUMHYECKHUX
aneMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJEHUE B IIPUPOJE.
dusznyeckue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpusi U Kaiausi). OKCUIBI U
TUJIPOKCHUIBI HATpusd M Kanus. I[IpuMeHeHue IIeNIOYHBIX METaUIOB U HX
COEIUHECHUM.

IllenoyHo3eMeNbHBICE METAAbl MAarHUd HM  KaJbIdM: TIOJ0XKCHHUE B
[lepuognueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenneneeBa, CTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NuecKre U XUMUYECKHE CBOMCTBA MarHus U



Kanblus. Baxueliye coeTMHEHUs KaIbIUs (OKCU, TUIAPOKCHU, CONH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHCHMUS.

AJtoMUHUH: TIoJio)keHue B [lepuoanyueckoi cUCTeME XMMUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, CTpoeHUE aroma, HaxOoxAcHHE B mnpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuogudeckor CUCTEME XUMUYECKHUX JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHE aroMa, HaxXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCubl, THIpOKCU bl U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METaJVIOB M CIUIaBOB, WX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXKHO  HCIOJL30BaHUME  BHUJEOMATEpPUATIOB), TMPU3HAKOB  IPOTECKAHMUS
Ka4eCTBCHHBIX PEaKI[Mii Ha HOHBI: MaTHUS, KaJIbIUs, ATFOMUHUS, IIMHKA, xKere3a (1)
u xeneza (1), meau (Il), HaOmromeHne W omMcaHUE MPOIIECCOB OKpaITUBAHUS
IJIaMEHU MOHAMU HATpWsl, Kalusl W Kajdblug (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB IUAPOKCHUIA ATTFOMUHUS U
TUJPOKCHIA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1au 10 TeMe «BaxHelmme
METAJUIBI U UX COCTUHEHUSIY.

XuMHS U OKpPYKAWOLIAA cpeaa

BemecTtBa u Marepuansl B TMOBCEIHEBHOM JXU3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momorps mpu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawllel cpeabl (MpeiesibHas T0mycTuMas
KOHIIeHTpaius BemecTB, ganee — [1/1K). Poias xumuu B penieHun SKoJI0rMYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0paslioB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHbBIC
MaTepuaJbl).

Meoscnpeomemmnbwie ceasu

Peanuzanusa MexnpeaMeTHBIX CBA3€W NpPU HM3YYECHHMM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHATUHN, TaK U MOHITUM, SBJISIIOIIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAY4YHBIE MOHSATHUSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCupUKalus, TEepUOAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIBI.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaZiMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, POBOJIHUKH,
HOJYNPOBOJHUKHU, AMSJICKTPUKH, (POTOJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MYECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
POCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dborocunres, npixanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHHs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE OPOJIbI, MOJIE3HbIE
UCKOIMAaEeMbIE, TOIUINBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIIUTATENIbHOU JEATETbHOCTH B COOTBETCTBUU C TPATULIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHITBIMH B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YyUYarOIIUXCsl.

JIudHOCTHBIE ~ pE3yNbTaThl  OTPaXalOT  TOTOBHOCTb  OOYyYarommXcs
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
paclIMpeHue OMbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TOHMMAaHHsS 3HAYECHUS XUMHUYECKOM HAyKu B JKHU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBUWIaX MEKIUYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
N0JIE3HOM, Y4eOHOUCCIEN0BATENBCKOM, TBOPUECKOMN U APYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM [EATEIbHOCTH TPH BBINOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a7a4, BBIITOJHCHUH XUMUYECKHUX JKCIIEPUMEHTOB,
CO3JIaHUU Y4EOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B MPOIIECCE ATOM yueOHOU AESTEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE
U TMOCTYIKH CBOUX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABIISIOLINE
OCHOBY [ TIOHUMAaHUS CYIIIHOCTH HAyYHOW KAapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aMMOCBS3SIX YEIOBEKAa C
IPUPOIHOM CPEAOH, O POJIM XMMHUH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMU HHQPOPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOCKTHOW W  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 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TpPaBWJI OE30MacHOCTH TIPU  OOpaIllEeHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3y4YEHHUIO podeccuii 1 TpyAa pa3audHoro poja,
YBa)XECHUE K TPYAY U pe3yJibTaTaM TPYIAOBOH IESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS]  NPEAMETHBIX 3HAHUM 1O  XUMHHM, OCO3HAHHBI  BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENHON MPodeCCHOHATBHON JCSITEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUMH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIEeCTBOBAaHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOr0 U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmII 0€3011aCHOTO MOBEACHUS IPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHMUSI, MOJyYaeMble MPU U3YUYECHUU XUMHH, JJIsI
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMUECKOT0 MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM!,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe MertanpeaMETHBIX pe3yJNbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMupoOBaHUs MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPUSsl, TPUHITHII,
runore3a, (axkT, cucTemMa, MPOIECC, DIKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEIACTABICHUE O ILIEJIOCTHOU



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTUMHU TOHSATHUSMH), MCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCHU(PUKAIMKU XUMHUYECKHUX BEIIECTB U XUMHUYECKHX PEAKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TMIPOLIECCE TMIO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9aEMbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI IO TPOBEPKE
NIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETCHUE ONbITa M0 IUIAHUPOBAHUIO, OPTaHU3AMH W TIPOBEICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMyITHPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIISATH OTUET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKHU OIICHUBATh MPOTUBOPEUYHMBYIO U
HEJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE NPHUMEHSTh Pa3jIudHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONPEAEIEHHOr0 TUIIA, TPUOOPETEHHE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble€ 3a/aud HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEW NPUPOIHOU
CpEnBbl.

KomMmyHUKaTHBHBIE YHHBEpPCAJbHbIC YUeOHbIE 1eCTBUSA:

yMEHUS 3a7]aBaTh BONPOCHI (B XOJI€ Uajnora v (M) AUCKYCCUH) MO CYIIECTBY
oOcykgaeMol TeMmbl, (QOPMYJIMPOBaTH CBOM TMPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEIJIOKECHHOMN 3a/1a4H;

YMEHHs  TPEICTaBISATh  IOJYYEHHBIE  PE3yJbTaTbl  MO3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
PE3YNIHTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (71abopaTOpHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBHUM, OIPEAECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIN AEATEIbHOCTH, IUIAHWPOBATH,
OCYUIIECTBJISATh, KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
IIO3HABATENbHBIX 3aJad, CaMOCTOSATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYEeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTAaTa 3asBJICHHOM LIENH, YMECHUE
UCITOJIB30BaTh ¥ aHAJIU3UPOBATH KOHTEKCTHI, PEJIaracMble B YCIIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHON pabodeil mporpaMMon,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO 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 BEILIECTBO, CJI0KHOE BEILIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AJIpO aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTalb, PaInyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHAS M HEMNOJISIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBSI3b, MOH, KAaTHUOH, AaHWOH, PAacTBOpP, MAaccoBas JOJIs BEIIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX IIOHATUH U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

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

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENECHb  OKUCICHMSI  BJIEMEHTOB B  OWHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

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

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKUX DJJIEMEHTOB: pa3jinyarh I[IOHITUSA «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi Aapa, 00IIee YUCIO AIEKTPOHOB U
pacnpejielIeHUue UX 0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKME peakuuu (10 YUCIY M COCTaBy YYAacTBYIOLIUMX B pPEaKLUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOATBEPK/asl OMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
pa3IUYHbBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEILIECTB,
MacCOBYIO [IOJII0 XMUMHYECKOro 3jeMeHTa 1o (opMmyse COEIUHEHMUS,
MacCOBYIO JIOJIIO BEIMIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOU PEaKIUH;

INPUMEHSATH OCHOBHBIE OIEPALMU MBICIIUTEIbHOMN IEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OIIeHHEe, CUCTeMaTU3alNIo, KiIacCU(UKaIINIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEAKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAOJIIOJEHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

CJIEIOBATh MPABUJIAM IMOJIb30BAHUS XUMHUYECKOU MOCYA0M U JIa0OpaTOPHBIM
o0opynoBaHMEM, a TakXKe NpaBWiIaM OOpalieHusl C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKLMSMM IO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpeneaEéHHON
MacCOBOM J0JIell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IMPOBOJIUTH
XUMHYECKUE SKCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIBIO UHJUKATOPOB (JaKMYyC, peHoNn(TanenH, METHIOpaHX

U Ipyrue).

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

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHUW: XHUMHYECKHUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakim,  MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKMCJIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEpHOCTD, XUMUYECKast CBSI3b (xoBasIeHTHas, MOHHAs,
METaJUTMYECKas ), KPUCTAIUTMYECKAS PEIETKA, KOPPO3HSI METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEaKLNH, MPEAECIbHO JONMYCTUMAsi KOHUCHTPAUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKHX IIOHATUUA U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUUECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi/i MOHA M0 XUMUYECKON (opMmyie, XapakTep cpeabl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAUHEHHUM, THI KPUCTAJIIMYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

packpeiBate cMbica llepuogmueckoro 3axkona J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHMMAHHUE: ONHUChIBATh W XAPAKTEPHU30BATh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TOHATHS «IJIaBHasi moarpymnmna (A-rpynma)» u «moOodHas
nonrpynmna (b-rpymma)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHTD
0003Ha4YeHUs1, KOTOPHIC UIMEIOTCS B IEPUOINIECKOMN TaOIHUIIE, C YUCTIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin  siApa, oOIee 4YHUCIO DJIEKTPOHOB U  paclpeiesieHue HuX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB U HX COCIMHECHHUHN B IPEAEIaxX MaJIbIX MEPUOAOB U
IJIABHBIX MOATPYNN C YYETOM CTPOCHHS UX ATOMOB;

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUUECKUE BEIIECTBa,
XUMUYECKUE peakluu (MO YUCIy U COCTaBYy Y4YACTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY d(PQeKTy, M0 M3MEHEHHIO CTEIICHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUyecKkrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAs OIMUCAHHUE
MPUMEPAMUA MOJEKYJISIPHBIX WM HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUM;

COCTAaBJSATh YPaBHEHHUS DJIEKTPOJIUTUYECKONW JUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O



oOMeHa, ypaBHCHHS pEaKIWW, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOr0 OaaHca 3TUX PeaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa Mo (opMysie COCTMHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU pEaKIUH;

COOTI0IaTh TIPAaBHIIA TTOJIB30BAHUS XUMUIECKOH ITOCYI0U 1 JTa0OpaTOPHBIM
o0Opy/lOBaHMEM, a TakKXKe IMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBHUM C HHCTPYKIHMSIMHU TIO BBINOJHEHUIO JIaOOpaTOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIISCTB
(aMMMaka 1 yriaeKkucaoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIK/IAIOIINE KaYeCTBEHHBIN COCTAB Pa3IUMIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOAUI-,
kapOonat-, ¢docdar-, cunmkar-, Cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OIIEPALIMK MBICIIUTEIILHON JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNES, CHCTEMATH3aIIHIO, BBISIBIICHHE PUINHHO-
CJICZICTBCHHBIX CBSI3€H — JJI U3YYCHHsI CBOWMCTB BEIIECTB M XUMHUYCCKUX
peaKInii, €CTECTBEHHO-HAYYHBbIC METONBI IIO3HAHWS — HAOJIOeHNUE,
U3MEpEHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Konun4yecrBo yacos
Ne HanmeHnoBanue pa3ieinoB u DJIeKTpOHHBIE (LM (ppOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Pa3nea 1. [lepponavajibHbIe XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnunorexa LIOK
' MIPaKTUYECKON JEeATEIbHOCTH https://m.edso0.ru/7f41837c
4eJloBeKa
12 BemiecTBa 1 XuMHueckue 15 1 but6mmoreka [IOK
' peakuuu https://m.edso00.ru/7f41837c
Hroro mo pazneny 20

Pa3neu 2. Bakneiimme npeAcTaBuTe M HEOPraHU4eCKUX BellecTB

21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK
' 00 okcHumax https://m.edso00.ru/7f41837c
Bonopon.llonstue o kucnorax bub6mmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837¢
Bopna. PactBopsl. [lonstue 06 but6mmoreka [IOK
2.3 5 1 1
OCHOBaHMSIX https://m.edso0o.ru/7f41837c
OCHOBHBIE KJIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHWYECKUX COECAUHEHHI https://m.edso00.ru/7f41837c
Hroro no paznemny 30

Pa3znea 3. Ilepuoauveckuii 3axoH u [lepuonnyeckas cucrema xumuueckux ieMenToB [{. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

bubmuoreka [IOK

3.1 7
XUMHUYECKHUX deMeHToB J[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
Xumuueckas CBA3b. Bufs 1IOK
nOIMoTEKA
3.2 O - 8
KHCITHTEIRHO https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubnunorexa LIOK
" 15
TOTO Mo pasiety https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 Eubmorexa HOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB 68
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9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne (uudpossbie)
i HaumeHoBaHuUe pa3/1e;i0B U TeM MPOrPaMMbI Beero Kontpoasnsie | IlpakTnueckue 06pa30BATETbHbIC
padoThI padoThI pecypesr
Pa3nes 1. BemecTBo M1 XUMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yrinyOieHne 3HaHUH OCHOBHBIX 5 1 bu6mmoreka [IOK
pa3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHI 4 bubamorexa [JOK
https://m.edsoo0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIHAIINSA. XUMUYECKHE 8 1 1 bu6mmoreka [IOK
peaKkuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nea 2. HemeTanibl M MX coeIlMHEHUS
51 OO6m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB 4 1 bu6mmoreka [IOK
VIIA-rpynnsl. [anorens https://m.edsoo.ru/7f41a636
99 OO61as xapaKTepuCTHKa XUMUYECKUX IIIEMEHTOB 6 bu6nmoreka [IOK
VIA-rpynmel. Cepa u €€ coeTuHeHUs https://m.edsoo.ru/7f41a636
53 OO6m1as XxapakTepPUCTUKA XUMUYECKUX JIEMEHTOB 7 1 bu6mmoreka [IOK
VA-rpynnsl. A30T, hocop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
94 OO0m1as XapaKTEePUCTUKA XUMHUYECKUX JIEMEHTOB 8 1 9 bu6nmoreka [IOK
IVA-rpynmel. Yriepoa v KpeMHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 25
Pa3pnen 3. Meraibl U UX COeIMHEHHUS
. bu6mmoreka [IOK
31 Obmpie cBOHCTEA METAIIOB 4 https://m.edsoc%.I ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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but6mmoreka [IOK

3.2 Baxxuetimue MeTauibl 1 UX COEIUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus n okpy:xaoumas cpeaa

4.1 BemecTBa 1 Matepualisl B )KA3HU YEJIOBEKA 3 Enbmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK

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

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypchbl

1 [Ipenmer xumuu. Posb XUMUHU B )KU3HU 1 but6mmoreka [IOK
yeJioBeKa. Tejia v BelecTna https://m.edsoo.ru/ff0d210c

5 [TonsaTHE 0 METOMaX IMO3HAHHUS B 1 bubmuorexa [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1ab0paTopun U IpUEMBI 1 bu6mmoreka [JOK
oOpaineHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM)

4 YucTele BemecTBa B cMecH. CriocoObl 1 but6mmoreka [IOK
paszesneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubamorexa [IOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOU COJIN)»
bu6mmoreka [IOK

0 ATOMEL H MOIICKYJIEL ! https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHe dJIEMEHTBI. 3HAKH 1 bubmuorexa [IOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIE BEIIEeCTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubamorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH ITOCTOSTHCTBA COCTaBa BC€IICCTB.

but6mmoreka [IOK
10 X .B
uMiriecKas opumyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
11 OtHocuTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XHMHAYECKOr0o bu6moreka [IOK
JJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. but6mmoreka [IOK
MousgpHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKHE U XUMUYECKUE SBJICHUS. bubmuorexa [IOK
XuMHU4YecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBUs IPOTEKaHUS bu6muoreka [IOK
XUMHUUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6nmoreka [IOK
XHUMHUYECKUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boluucnenust kKoamdecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHHUSIM XUMUYECKUX bubmmorexa [JOK
» . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMrH4ecKux peakiuit
18 (coenuHEeHMS, Pa3I0KEHUS bubmorexa LIOK
g P ’ https://m.edsoo.ru/ffod3f34
3aMeIIeHHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHmkiIonenuct. O000IEeHne 1 bubnmorexa LOK
' N https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTHU3aIus 3HAaHU I
20 Konrponsnas padora Nel mo reme bubmuoreka [IOK

((BGHIGCTBa U XUMHYCCKUC pCAKIIUU»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. CocraB

21 Bo3ayxa. Kuciopon — 3neMeHT u bubmiorexa HOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
dusnyeckre 1 XMMUYSCKUE CBOMCTBA
22 KHCJIOpoJia (PeaKIuy OKUCICHUS bubmorexa OK
poJia (peaxi ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsiTue 06 oxcumax
CrocoOBbl TTOTy4eHHs KHCIIOpOoa B
23 nabopaTopuu Zlqn OMBIIJ_U]CHpH(flCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciaopoaa
TemnnoBoit 3 ekt xuMmudeckon
24 peakuuu, MoHsATUE O bu6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
Tommmso (HedTh, YroiIb U METAH).
25 3ar 5[3HGPEI/qu];O3 . a, CIIOCOOBI lro bubmorera [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonyuenne u coOupaHue KUCIOpOaa bubmorexa LOK
i . p poAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOKMCTBY
97 Bonopon — anemeHT u mpocToe bu6nuoreka [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojlopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFUITHE O KHCHOTAax 7 colLix https://m.edsoo.ru/f0d50d2
30 Crioco0slI MoTydeHus: BOJAOPOa B bubnuotexa [JOK

TabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[TpakTrueckas padorta Ne 4 o Teme

31 «ITonyyenue u coOnpanune BOAOPOIa bubmiorexa HOK
i oHp AOPOAd, https://m.eds00.ru/ff0d4f42
W3YYCHHUE €r0 CBOMCTBY
32 MossipHblit 00bEM ra30B. 3aKOH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIMYECTBA
33 BEIIECTBA ras3a I10 €ro U3BECTHOM brGmorera [IOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WA 00BEMY
Brrunciaenus o0bEMOB ra3os 1O
34 aBHEHMIO peaKIMH Ha OCHOBE 3aKOHa bubmorera [JOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Torsitue 00 bubmuorexa [IOK
MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputeab. HacwleHHEIC
37 5 HI;HaCBIpeHHLIE aCTBOPEI B bubmorexa [IOK
m p PP https://m.edso0.ru/ff0d5b40
MaccoBast 10151 BEIIIECTBA B PACTBOPE
[IpaxkTrueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacCTBOPOB C bu6mmoreka [IOK
OnpeneaEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Kontponbhas pabota Ne2 no teme bu6nmnoreka [IOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kiaccudukarms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonyuenune u XuMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubamorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHMsI: COCTaB, KI1accu(UKaIuS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue 1 XuMHUYECKHE CBONCTBA bubnuorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [loryyenue u XUMHUYECKHE CBOMCTBA bu6nmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHuce): HOMEHKIIATypa,
46 CHOCOéLII) oI )eHI/I}I XI/IMI/I‘IZ(IJ)KI/IC Bubmmoreia LIOK
y YHEHI, https://m.eds00.ru/00ad9474
CBOIiCTBa
[IpakTueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bu6muoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 ['eneTnveckas cBsi3b MEXKIy KiIaccaMu bu6nmoreka [IOK
HEOPraHWYECKUX COCTUHEHUI https://m.edso0o.ru/00ad9a50
49 O06o0061eHe U cucTeMaTU3alus bubmmorexa [LIOK
3HAHUI https://m.edso0.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COeMHEHUN
[lepBbie MOMBITKU KIaCCHU(PUKALIUU
but6mmoreka [IOK
o1 XUMHUUYECKHX 3JieMeHTOB. [lonsiTue o

rpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuoauueckuii 3aKOH U

52 [Mepromnueckas cuCTeMa XMMHUYECKUX bubmmorexa LOK
pHo https://m.edsoo.ru/00ada52c
snemenTtoB 1. . Menpaeneena
53 [Iepuonanl, rpyImbl, HOATPYIIIILI bubmmorexa [IOK
PHOAEL TPYTHIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nmoreka [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6nmoreka [IOK
55 aToOMOB 3J1eMeHTOB [lepnonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. MenaeneeBa
XapaKkTeprcTHKa XUMUIECKOTO
56 3JIEMEHTA 10 €ro MOJIOKEHHUIO B bubmuotexa [JOK
ITepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3akoHa
57 JUISL Pa3BUTHS HaYKH U npakTuku. . 1. bubnuorexa [LIOK
MenneneeB — y4€HbIH, MIEAATOT U https://m.edsoo.ru/00ada96e
rpaKI1aHuH
DIIEKTPOOTPUIIATEIILHOCTH aTOMOB
TPOOTP but6mmoreka [IOK
58 XAMHYECKHX JIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHasi paboTa
bu6mmoreka [IOK
59 Honnas xuMmu4decKkas CBs3b
https://m.edsoo.ru/00adac34
50 KoBasieHTHas nonsipHas XMMUYECKast bu6nmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosspHas XuMU4ecKas bu6numorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab9
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but6mmoreka [IOK
62 Creneib oKHCICHHA ! https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEJIbHbBIC 1 bu6muoreka [IOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 1
OKHCIMTEIH H BOCCTAHOBHTEIIH https://m.edsoo.ru/00adb076
Kontponbhas pabora Ne4 no teme
65 «Ctpoenne aToma. XuMU4ecKas 1 bubmmorexa LIOK
P ' https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001IeHNE U 1 bu6mmoreka [JOK
cCUCTEMaTHU3aLs 3HaAaHUN https://m.edso0.ru/00adb33c
67 PezepaHuslii ypok. O6001eHNE 1 1 bu6nuoreka [IOK
cUCTeMaTHU3alysl 3HaHUN https://m.edsoo.ru/00ad9cb2
Pezepaublil ypok. O600111eHNE U bubmuorexa LIOK
68 . 1
cucTeMaTH3aIsI 3HaHWH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bceero HU3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
[lepnonueckuii 3aKOH.
bubmuoreka [JOK
1 [lepuonuueckas cucteMa XMMHUYECKUX 1
https://m.edsoo.ru/00adb59e
snemenToB 1. 1. Menaeneera
3aKOHOMEPHOCTH B U3BMEHECHUH
2 CBOMCTB XUMHUUYECKUX AJIEMEHTOB 1 bubmmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMudeckoi CBSI3M M THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpEHUE U yrnyOieHue 3HaHUI 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
6 Knaccudukanuss XuMH4eCKuX peakiuit 1 bu6mmoreka [IOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsaTHE O CKOPOCTH XMMUYECKOM
7 eakiuu. [loHATHE O TOMOTCHHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
FeTePOreHHBIX PEAKIUSIX
[TonsiTve 0 XUMHYECKOM PaBHOBECHH.
8 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bubmuoreka [IOK
XMMHYECKOW PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOrO paBHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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OKUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6moreka [IOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust JIEKTPOIIUTHYECKOU
10 nccoruanuu. CUIbHBIE U cl1a0bIe bubmorexa [IOK
a (AT https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMouHble ypaBHEHUS PEAKIIUN bubmmorexa LHOK
yp peakl https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MIPEACTABICHUNA 00 bubmorexa HOK
o pea https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JTUCCOITHAITIN
XHUMHYECKHE CBOUCTBA COJIEU B CBETE
13 IIPEICTABIECHUNA 00 bubmnorexa [JOK
p . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUUECKON AUCCOLMAIIII
bubmuorexa [JOK
14 [MousTue o rumponse coyie
p https://m.edsoo.ru/00add9d4
15 O0001IeHHE B CUCTEMAaTH3aITHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
16 [Tpaktuueckas padora Ne 1. «Pemenue bu6mmorexa [LIOK
AKCIIEPUMEHTAIBHBIX 3a/1au» https://m.edsoo.ru/00addbfa
Kontponbhas pabota Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIHAIIHS bubmmorexa LIOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIH B PACTBOPAX»
OO6m1as XxapakTepHUCTHKA TaJIOTCHOB.
18 XUMHYECKHUE CBOMCTBA Ha IIPUMEPE bubnmorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CoisHas KACIIOTA,
POBOAOPOA N bubmuorexa [JOK
19 XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,

pPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTrueckas padota Ne 2 o Teme

but6mmoreka [IOK

20 «IlonydeHne COISTHON KHUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMWUYECKUX PEAKLIUN, €CIIY OIUH U3 Enbmiorexa HOK
p ’ https://m.edsoo.ru/00ade488
pEareHTOB JIaH B H30BITKE
29 OO6m1as XxapakTepUCTUKA DJIEMEHTOB bu6mmoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTtpornHble MOIU(DUKAIINU CEPHI.
23 Haxo>1<p €HHE CEepHI H(beé coe I/IHelimﬁ B Bubmmoreia LIOK
A p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOHCTBA CEPBI
24 CepoBoaopoj, cTpoeHue, (hu3ndeckue bu6muoreka [IOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
25 buznyeckre 1 XuMHUYECKUE CBONCTBA bubamorexa [JOK
’ https://m.edso00.ru/00adea28
MIPUMCHECHHE
XVUMUYECKUE PeaKIIiH, JeKallie B
OCHOBE ITPOMBIIIIEHHOTO CrIocoba
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. bu6nmoreka [IOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolle cpeabl COEAUHEHUSIMU
cepol
97 Bolunciienne MaccoBoil 1071 BbIX0/1a bubmuoreka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO6m1as xapaKTepUCTUKA 3JIEMEHTOB
28 VA-rpynnsl. A30T, pacripocTpaHEHHe bubmuoreka [IOK

B IIpUpo/ie, GU3NIECKHUE U XUMHUYECCKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMuak, ero ¢puznyeckue u

but6mmoreka [IOK

29 XHMUYECKHE CBOMCTBA, ITONyUYeHNUE U
i https://m.edsoo.ru/00adf004
MIPUMCHECHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «ITonyyenne aMMuaKka, U3ydeHHE €ro bubmorexa LIOK
Y > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KUCIOTa, €€ (GU3NIeCKHe n bu6mmoreka [IOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MUHEPATbHBIX

32 To0OpeHnil. XMMHUUYECKOE 3arpsi3HEHNUE bubnmorexa LHOK
yAoop T p https://m.edso0o.ru/00adf518
OKPYXKAFOIICH CPeIbl COSAMHCHUSMH
a3oTa
docdop. Oxcun pochopa (V) u

33 @océl))o pHaSI KI/ICJ‘I((I))Ta (1)(1)1/11)31/1(qe3:1<1/1e " bubamorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOTYICHHE
Hcnonws3zoBanue GpocdaTtoB B KauecTBE

34 MUHEPATBHBIX YIOOPEHHIA. bubnuorexa LIOK
3arpsi3HEHUE IPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacopocTpaHeHNUE B

35 pH Eﬂe (I;)mnlt)iecrie 1 XUMHYECKHUE bubmorexa HOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxkcupl yriaepoaa, ux pu3nyeckue u

36 XUMHUYECKHUE CBOMCTRA. bubmuotexa [JOK
DKOJIOTUYECKUE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ okcuaoM yriepoaa (1V)

.. bub6anoreka LIOK

37 YronpHas KUCI0Ta U €€ COnu a

https://m.edsoo.ru/00ae006¢
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[TpakTrueckas padota Ne 4 o Teme
"IlonyyeHue yriaekucioro rasa.

bubmuorexa [JOK

38
KauecTBenHas peakmus Ha KapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHa"aIbHBIC TTOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCAMHEHUSX YyTiIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa HOK
P https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [JOK
«Baxkneimnne HeMeTaJlJIbl ¥ UX https://m.edso0.ru/00ae0bf2
COCIUHCHUS
KonTponbhas pabota Ne3 mo teme

42 «BaxkHeinme HeEMeTaIbl U UX bubmorexa LHOK

https://m.edso0.ru/00ae0e18
COCITUHCHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIOB.

43 Mertannuueckas CBs3b U bubmuorexa [JOK
MEeTaJUTMYECKas KpUcTajinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XnMHU4YecKHe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUUYECKUI PILI Enbmiorexa HOK

R . p https://m.edso0.ru/00ae1156
HATPSDKEHUH METAIIIOB
OO01re crnocoObl OTYYCHUS
- bubnuorexa LIOK
45 MetaiutoB. CriaBel. BeraucieHus mo

YPaBHCHUAM XUMHUUYCCKUX peaKHI/Iﬁ,

https://m.edso0.ru/00ael1156
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€CJIM OJJUH U3 PEareHTOB CONEPIKUT
pUMecH

46 ITonaTHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edso00.ru/00ae1278
but6mmoreka [JOK

47 [enosrste meTaet https://m.edsoi_.[ ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK

KaJust https://m.edsoo.ru/00ae14b2

49 II{esr04HO3EMENBHBIE METAIIIIBI — bubmuoreka [IOK

KanblIUA U MarHui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coemuHeHNS KAILIHA bubnmorexa LHOK
https://m.edsoo.ru/00ae15e8

51 O06001IeHNe U CUCTEMAaTH3aIUs

3HAHUH
59 JKEcTkoCcTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOEI €8 Enbmiorexa HOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. but6mmoreka [IOK
>4 Aomuii https://m.edSO(])_.I ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bu6muoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Keneso https://m.edso;.I ru/00ae1d86
57 Okcuibl, THAPOKCUIBI M COJIH JKeJie3a bu6muoreka [IOK

(1) u xemne3a (1)

https://m.edsoo.ru/00ae35e6
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O00011eHUE U cUCTEMATU3ALML

58 .
3HAHUU
[Mpaktuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME bubmuorexa [JOK
«Baxueimme MeTamibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIUii, eCIN ONH U3
60 peareHToB J1aH B U30bITKE WIIN bu6muoreka [IOK
COZAEPKUT IpUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJ1a IPOAYKTa
peakiuu
61 O06o00611eHe U cUcTeMaTU3aLns
3HAHUH
Kontponbhas pabota Ne4 no teme
62 «BakHeWIIIe MEeTaJUTbl H UX
COCTMHEHUS
63 BemiectBa 1 MaTtepuansl B bu6moreka [IOK
IIOBCEIHEBHOM XU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE bu6mmoreka [IOK
OKpYKarolleu cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pemieHun bu6mmoreka [JOK
9KOJIOTUYECKHUX MPoOIIeM https://m.edso0.ru/00ae4270
66 Pesepsublil ypok. O600111€HNE U bu6nuorexa [IOK
CHCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O600111eHUE U bubmmorexa [IOK

CUCTCMATHU3al A 3HAHHUHI

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



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600611eHNE 1 1 bu6nmoreka [IOK
cucTeMaTH3aInsI 3HAaHUN https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

e VYyeonuk — Xumus 8 kiacc: I'.E. Pym3utuc, @.I".@enpaman. Xumus.
Heopraamueckas xumus. 8 kinacc: yue0. [yt oOpa3oBaTenbHBIX YUPESKICHUH 8-¢
u3a.M.: ITpocsemenue, 2019, c. 207.

e VYueonuk — Xumus 9 knacc: I'.E. Pynzuruc, @.I'.®enpaman. Xumus.
Heoprannueckas xumus. 8 kiacce: yue0. [ oOpa3oBaTenbHBIX yUpeKaeHUM 15-¢
m31.M.: [IpocBemienue, 2019, c. 208.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Meroauueckoe nocodue. 8 knacc (aBropsl O. C. 'abpuensu, N.I'. Octpoymos,
C.A. Cnankos).

[Iporpamma kypca xumuu 11t 8—9 kiaccoB 0011e00pa30BaTEIbHBIX
yupexaennit (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnaaxos).
XuMus B TeCTax, 3aavyax u ynpaxueHusx. 8 kiacc (aBropst O.C. ['abpuenss,
N.B. Tpuryouax).

Meroauueckoe nocooue. 9 knacc (aBropsl O. C. I'abpuensu, U.T.
Octpoymos, C.A. CnaakoB).

XuMHUs B TeCTax, 3ajavyax u ynpaxuenusx. 9 kiacc (aBropsl O.C. ['abpuenss,
N.B. Tpury0uaxk).

Terpanb aiis 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PadOT. § Ki1acc (aBTOPHI
O. C. TI'abpuensn, 1.B. AxcéHoBa).

Terpanp 11t 1a0OPaTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 9 Kkiacc (aBTOpbI

O. C. I'abpuensan, U.B. Axcénona).



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

1. http://www.alhimik.ru. TIpeacrapiieHsl ciaenyromnie pyoOpruKU: COBETHI
aOUTYPUEHTY, YUUTEIIO XUMUH, COPABOYHUK (OYEHb OOIbIIAs MOJ00PKA
TaOJIHII ¥ CIIPAaBOYHBIX MATEPUAIIOB), BeCENasi XUMUSI, HOBOCTH, OJTUMITHAIBI,
KyHCTKamepa (MHOT'O HHTEPECHBIX UCTOPUYECKHIX CBEIACHHMIA).

2. http://www.hij.ru. Xypuan «Xumust 1 )KU3HBHTIOHATHO U 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM HHTEPECHOM, YTO POMCXOIUT B HAYKE U MHpE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. DnekTponHsIit )KypHAT «XUMUKH
Y XUMUS», B KOTOPOM TPEACTABIICHBI OMBITHI 10 XUMUU ¥ 3aHUMATEIbHas
UH(OpMAITHSs, TTO3BOJISIONINE YBICUb YICHUKOB SKCIIEPUMEHTATLHONW YacThIO
npeaMera.

4. http://c-books.narod.ru. Bcero3morkHas iureparypa 1mo XuMuHu.

5. http://lwww.prosv.ru/. [TocoOust st y4anuxcs, B TOM YUCIIE TSI
MOJITOTOBKM K UTOorooi arrectanuu (OI'D u EI'D), meroanueckue mocooOust
JUTS YA9UTENEH, HayYHO-TIOMYJIsIpHAS JTUTepaTypa 1o XUMHUH.

6. http://1september.ru/. XKypHnan npenHasHadeH He TOJBKO I yuauTenei. B
HEM MPEJICTABICHO OOJIBIIIOE KOJIMUECTBO pabOT YUEHUKOB, B TOM YHUCIIE
MCCIIEZIOBATEIHCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIH



MOPTaJT CO CChUTKAMK Ha 00pa30BaTeIbHbBIC CANThI 10 XUMUH.
8. www.periodictable.ru. CoopHuk crareii 0 XUMHUYECKHX JIEMEHTAX,

WUTIOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.



