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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIMU MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUMHUSH)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET pACHpEEIEHUe €ro Io KiaccamM M CTPYKTYpPUPOBAaHHME IO
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM  y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTataM 00ydeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUeHUs TPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIerocs, ero MmpejcTaBIeHU 0 MaTepuaIbHOM €JIMHCTBE MHPA, BaXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIeM 3[paBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATarnoM B (OpPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTHYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaepkaHusi MPOrpaMMbl MO XUMHH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPENCTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

Teoperndyeckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIUPHUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINONHSS (PYHKUUHM OOBICHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOECHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IMOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
NPEACTABICHUS O XUMHYECKON COCTABISIONIEH HAyYHOW KapTUHBI MUpa B JIOTHUKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METO/IaM TO3HAaHUS B Hayke. M3ydueHrne XuMHU NOPOUCXOIUT C MHPUBICUYCHUEM
3HAHUW W3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroluid MUpy,
«buosnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu w3ydYeHHMM XUMUU TMPOUCXOAUT (POPMUPOBAHUE 3HAHUK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUN — BaKHEHIIMX (PAKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHUIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHUYECKUX PEAKUUH, B (DOPMUPOBAHUM U PAa3BUTUHU MO3HABATEIBHBIX YMEHUMN U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3Ha4YeHUE MPUOOPENTH TaKue EeNH, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHSATHIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronMxcsi K CaMOCTOSTENIbHON IT03HABATEIBHON JI€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJIb3YS 3HAHUSI U ONBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMHH, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
eJ1ecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIEJIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(duis U HAIpaBIEHHOCTU JajbHEHIIero
o0yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 4aca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BemecTB. [loHATHE 0 MeTomax Mmo3HaHWs B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs AaTOMHAs —Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
METHOM TTPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTON) SIBIICHUM, HaOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Y4YEHHE CIOCOOOB Pa3JEeeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (UIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYeHHUSI KHUCIOpoJa B JabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCUJICHHE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonspHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHUSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopot BOAbI B IpUpOAE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpazyromme. Homenknatypa oxcusioB. Dusnyeckue ©U XUMHYECKUE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucior. Homenknarypa kuciot. dusznueckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUS KHCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpEeKpalieHus TOpeHus (MmoXapa), O3HAKOMJIEHHE ¢ oOpas3lamMu OKCHAOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCIIEIOBaHUE O0Opa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeETajulaMHd, pPEeakUWil HeUTpaln3alud, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMi, BBITECHEHUE OJHOIO METajula APYIMM M3 pacTBOpa COJIA, PELICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHeilmue KiIacchl HEOPraHUYeCKHX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jnemeHTOoB JI. U. MenneneeBa. CtTpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHUCINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIBL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
U rpynnbl. Du3nyeckuil CMBICI NOPSAAKOBOIO HOMEpa, HOMEpPOB IIepuoAa U
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuoanueckonr cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckon cucreme J[. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METANINYECKNX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIIaM U IepUoaaM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl pPa3BUTHsS HAayku W npaktuku. . M. MenneneeB — yd€HbIM U
IPaKJAaHUH.

Xumuueckass cBs3b. KoBajieHTHass (moJsipHass M HEMOJISIPHAs) CBSA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipoueccol okucaeHUs: 1 BOCCTaHOBICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TMAPOKCHJIa LMHKA C PAcTBOPAMU KHUCJIOT M IIEIOYEH, MPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOUIMX —~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUH, SBISIONUXCS CUCTEMHBIMU JUISl OT/ACJIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TUIIOTe3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3M. THUIBI KPUCTALIUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHU, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. [lonarue o karaimse. [IoHsTre 0 xuMuyeckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTEINIBHBIX ~ PEAaKUUM C  HCIOJIB30BAHHUEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBsazu. Crenens aucconnanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnannu. KauecTBeHHbIE peakiiui Ha HOHBL. [[OHSATHE O TUAPOIM3E COJICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS PA3IMUYHBIX (DAKTOPOB, HCCIEIOBAHUE HIEKTPONPOBOIHOCTU
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3za, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBUE C METaUIaMH, HEMETaUlaMH, IeJio4amu). XJIOPOBOJOPO/I.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHn okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHuYecKkue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil kKUcaoThl. Cou CEpHON KUCIOThI, KAUECTBEHHAS PEAKIIUs Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uX (U3NYEeCKUe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMru4yeckoe 3arps3HeHNe OKPYIKAIOIIeH Cpe/lbl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopHas kucinota, Gpu3MIecKre 1 XUMUIECKUE CBONCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMM, pPACIPOCTpaHEHUE B NpuUpojae, (PuUMYeckrue U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rno0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHauasibHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSAX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
NPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMmHusi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eTOH, ene300eToH. IIpobnembl G€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue ¢GU3NYECKHE U XUMHUUYECKHE CBOMCTBa
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOYyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U PocdhaT-uOH U U3YyUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCcOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHE METauioB. MeTramndeckas CBs3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpusa U Kanus). OKcuabl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B IIpupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXJEHHE B Ipupone. Pusnyueckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
M. MenneneeBa, CTpOCHHME aToma, HaxOXKAeHHWE B mnpupone. dusndeckue Hu
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BUJIEOMATEPUAIIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUH, SBISIONIMXCS CUCTEMHBIMU JUISl OT/ACJIbHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBJIEHUE, MapPHUKOBBIM
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIlIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIIINYECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MaKPOAJIEMEHTHI, TUTAaTEIIbHBIC BEIICCTRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacUIMpPEHHE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0o OOLIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(popmanuend o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLUMAIBHBIX HOPMax W IMpaBUJIaX MEKIUYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJJHEHUHM Y4EOHBIX, I103HABATEIbHBIX 3a]a4, BBINOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl IOHUMAaHUsI CYIIIHOCTH HAayYHOM KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC ISl OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SBIICHHM,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHUIO, IIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM KU3HH,

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WH]IMBUAYAJIbHOW TPAECKTOPUHU MPOJOTKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3HYIEeCKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH TPUPOIHON CPEAOU, JJIsS TOBBILICHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TFOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIICHUIO Y4eOHOU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUN (BBIACISATH UX XAPaKTEPHBIE
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIIN, HCIIOJIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENbHBIX MPEJCTABICHUI BBISABIATh U XapaKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH WU HWHTEPIPETHUPOBATH WHOOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHIA,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3a/laBaTh BOINPOCHI (B XOJ€ Juaiora W (WJIh) JIUCKYCCHHU) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JelaTh TPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM W WCCIIEAOBATEIbCKOM  NIEATEIBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryisiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe NelCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OIICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTara 3asBJICHHOW II€JId, YMEHHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIMMHUCS HAy4dHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi pPeakius, Kiaccu(ukaiums peakiuid: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HENMOJSpHAs KOBAJICHTHasl CBS3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BAaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTaBJICHHS (PopMy
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAacCy COEAUHEHHI IO
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX mojiokeHusa B [lepuoanueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpymnmna)y, manbsie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUUYECKHUX IIPEBpaIllCHUIl B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MIPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEILHON JEATEIIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUS — HaAONIOJCHHE, W3MEpEeHUe, MOJEIMPOBAHUE, DKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOIYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, B3JEKTPOJIUTHYECKAST OUCCOLMALMS, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS IPU ONMKMCAHUM BEILIECTB U UX MPEBPALICHUMN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEIWHEHH 1o (opMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manbsie U OOJbIIHME TEPUOABI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHie HMX IO JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYACTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3W MEK/y BEIIECTBAMH Pa3JINYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWia  MOJB30BAHUS ~ XUMHYECKOM  TOCYJIOM U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  pEaKIWH, TOATBEP)KIAIONINE  KAadeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, Ccyiabdar-, TUIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMHA MBICTUTEIBHON JIEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHE, MOJEIMPOBAaHUE, JKCIECPUMEHT (peaabHbIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KonuyecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XUMH4ecKue bu6mmorexa [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pasnea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 0 1 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bognopona.Ilonstue o kuciorax bu6nmorexa [IOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 ) 1 1
OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u llepuoguveckasi cucrema xummueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



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

[Tepuonuuecknii 3aKOH 1

31 Ilepnonnueckas cucrema - bubnumoreka [IOK
XUMHUYECKUX deMeHTOB [[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XvMHYeCcKas CBA3b. BuGmiorexa LIOK

32 OxncaHTeIIbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIE PEaAKIINH

bubnmoreka [JOK
Hroro mto paszeny 15 https://m.edSO(I)J.: ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB 1 TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpenue u yrirybaeHne 3HaHUH 5 1 0 bubnnoreka [IOK
' OCHOBHBIX pa3JiesIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTan bl M UX cOeIMHEHUS
21 OOm1ast XxapaKTepUCTHKa XUMHUYECKUX 4 0 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOw1ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 0 0 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKa XUMHUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 0 1 bubmmorexa [JOK
' PYHIbL ’ P https://m.edso00.ru/7f41a636
COEJIUHEHUS
OO01mas XxapaKTepUCTHKa XUMUIESCKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHMH U UX COEIMHEHMUSI
Hroro no pazueny 25



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

Paznen 3. MeTauibl 1 X COeIMHEHUS

. bubmmoreka [JOK
1 4
3 Obmpe cBOHCTEa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHEHNIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosauyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero HU3yUeHus o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Bemectsa u ux 1 0 0 bu6mmorexa [IOK
CBOMCTBA. 06.09.2023 |  https://m.edsoo.ru/ff0d227e

bu6nuoreka [IOK

2 M . 1 0 0

CTOABT TTOSHAMILL B XHMIH 08.09.2023 | https://m.edsoo.ru/ff0d61c6
IIpaktuyeckas pabora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUH U IPUEMBI 1 0 1 bubmuorexa JOK
oOparteHus ¢ J1abopaTopHbIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHUEM)

4 YucTtele BemecTBa U cMecH. CriocoObl 1 0 0 butmmoreka [JOK
paszaeneHus cMecen 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa LHOK

8 . PIMED 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TIOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1

0 TOMBIL I MOJCIY IR 0 0 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE PJICMEHTBL. 3HAKU 1 0 0 bubmmorexa [JOK
(CMMBOJIBI) XMMHUYECKHX JJICMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
I1 1

8 POCTBIC I CTOAHDIC BEMeCTa 0 0 29.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

bu6nuoreka [IOK

9 A - 1 0 0

TOMHOTMOTICKYIHPHOS yACHHE 04.10.2023 |  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmorexa [IOK

10 Xummsecias popmysa. Banentrocts 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX 3JICMEHTOB
11 OTtHOcuTENnbHAsA aTOMHAs Macca. bubnmnorexka HOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JI€MEHTa B COeTMHEHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. Mouib. bu6mmorexa [IOK
Mousipaast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ou3nIeCcKre U XUMUYECKUE SBICHUS. bubmmoreka [JOK
XuMHUeCcKasi peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yciioBUs NIPOTEKAHUS bubnmnorexa [JOK
XUMHUYECKHUX PEaKIUi 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MacChl BEIIECTB. bubnmnorexka [JOK
XHUMHUYECKUE YPAaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSAM XUMUYECKHUX bubmorexa LHOK
» . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knacce Ka €CK €aKUui
P i BuSmorcra LIOK
a b ’ 10.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNeUCT. O000IIeHNE 1 bubmorexa HOK
) B 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHUHA
20 Konrponsnas padora Nel o treme bubnnorexa [JOK
«BelecTBa 1 XUMHUYECKHE PEAKIII 17.11.2023 | https://m.edsoo.ru/ff0d4290
1 Boznyx — cMmecsk razos. Coctas bubnmoreka [IOK
Bo3ayxa. Kucnopon — sneMeHT u 17.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BemecTBo. O30H

dusnueckre 1 XUMUYECKHE CBOIICTBA

22 KHCIopo/ia (peakiuu OKUCICHUS bubmmorexa [JOK
POAia (peakdt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Tornstue 06 okcumax
CriocoOBI MOJTyYeHHsT KHCIIOPOJia B
23 J1a00paTOPHUH M MPOMBIIILJICHHOCTH bubmorexa [TOK
paTop p ' 24.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 ekt XuMUIecKon
24 peaKIiu, TIOHATHE O bu6nuoreka [IOK
TEPMOXUMHYECKOM YpaBHEHUH, 3K30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEAKITHIX
TomummBo (He(Th, yroiabs U METaH).
25 3ar ﬂ3HeI—EI/Ie¢];03 yxa CITOCOOBI z:ro bubmorexa [JOK
P Ayxa, 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLCHUS
[IpakTrgeckast padota Ne 3 o Teme
26 «ITonydenne u coOupaHue KUCI0pOaa bubsmorexa LHOK
Y . p poaa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3yYEHUE ero CBOWCTB»
97 Bomopon — snemenT u mpocToe bu6nunoreka [IOK
BemecTBo. Haxoxaenue B npupoie 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
Bogopoaa. [Ipumenenue Bogopoaa 13.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTaX U COJISIX bubmorexa HOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco6bI nostyyeHust BOJopoja B bubnuorexa [JOK
nabopatopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
31 «ITonmydenne u cobupaHue BoI0poIa bubmorexa HOK
Y ’ 22.12.2023 | https://m.edsoo.ru/ff0d4f42

W3y4YECHUE €r0 CBOMCTB



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Mounsipabiii 00BEM ra3oB. 3aKOH

bu6nuorexa [IOK

32
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMUeCTBA
33 BEIIECTBA ra3a 1o ero U3BECTHOM bubmorexa [JOK
Hl . y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brranciaenus o00-EMOB Ta30B 1O
34 ABHCHMIO peaKI[UH Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peart . 10.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKue 1 XMMUYSCKHUE CBOMCTBA bubmuorexa [JOK
BOJbI 12.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubnuorexa [JOK
WHJUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputenb. HacwieHHbIe
37 51 HI;Hacm peHHLIIGD aCTBOPEI B bubmmorexa TIOK
B p pEL 19.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1s1 BEIIECTBa B pacTBOpE
IIpaktuyeckas padota Ne 5 o treme
38 «IIpuroroBiieHne pacTBOPOB C bubnuorexa HOK
ompeIeNEHHON MacCOBOM JTOJIeH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Konrtpomnsnas padora Ne2 o reme bubnunoreka IIOK
«Kucnopoa. Bonopon. Bona» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuUKaIus, bu6nuoreka [IOK
HOMEHKJIAaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMHUUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [IOK
’ P 02.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KiaccuuKaIus, bu6nuoreka [IOK
HOMEHKJIATypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenue n XuMHU4YECKHE CBOMCTBA

bu6nuorexa [IOK

43
OCHOBAHHMI 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bubnuorexa [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne n XMMUYECKHE CBOWCTBA bubnmnoreka [JOK
KHCIJIOT 16.02.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIATYPA,
46 cnocoébll) HIE)J'I q)eHI/I;I XI/IMI/I‘IZ(I:KI/IG bubnnorexa LIOK
. Y ’ 21.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX 16.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eneTnveckas cBsI3b MEXKIy KiIacCaMu bu6nuoreka [IOK
HEOPTaHUYECKUX COCTMHEHHUI 21.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0611IeHne U cucTeMaTu3alus bubmumoreka [IOK
3HaHHUI 22.02.2024 | https://m.edsoo.ru/00ad9ch?2
Kontponbnast pabota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPraHUIECKUX bubnmorexa [IOK
" P 28.02.2024 | https://m.edsoo.ru/00ad9ela
COeMHEHU
[TepBbie MOMBITKH KITaCCUPUKATII
51 XUMHAYECKHX dJIeMEHTOB. [loHsITHE O bubmmorexa TIOK
' 06.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
[Tepronnueckuii 3aKOH U
52 Ilepuoanueckast ciCTEMa XUMHYECKUX bubmmorexa [IOK
pHoZd 07.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneena
53 Ileproasl, TPYIIILI, TOATPYIIILI bubmorexa LOK
PHOABL TPY » OATPY 13.03.2024 | https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa [IOK

>4 snep. M3orombt 15.03.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
20.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menzaeneera
XapakTepucTUKa XUMHIECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B bubnuorexa [JOK
56 N
[lepuoanueckoii cucreme /1. U. 22.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ilepuoanueckoro 3akoHa
57 JUISl pa3BUTHUS HayKH U npakTuku. 1. M. bubnumoreka [IOK
MeneneeB — yu€HbIN, Iearor u 03.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTH ATOMOB bubnmnoreka [JOK
XAMUYECKHX DJIEMCHTOB 05.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas XuMudecKast CBSI3b bubmorexa TIOK
10.04.2024 | https://m.edsoo.ru/00adac34
50 KoBasienTHas mossipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b 12.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBasienTHast HENoJIsIpHAst XUMUYECKast bubmuoteka [IOK
CBSI3b 17.04.2024 | https://m.edsoo.ru/00adaab9
62 CrelneHb OKUCICHUS bubmorexa [JOK
19.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIIHHBIC bu6muoreka [IOK
peakimmn 24.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIMTEIN U BOCCTAHOBHUTEIN bubmmorexa [IOK
26.04.2024 | https://m.edsoo.ru/00adb076
65 Kontpoinbnas pabota Ne4 o reme bubnmoreka [JOK
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«Ctpoenne aroma. XuMuyeckas 02.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblil ypok. O6001IeHNE U 1 bubmumoreka [IOK
cucTeMaTH3alMs 3HAHUI 10.05.2024 | https://m.edsoo.ru/00adb33c
67 PeseprubIiil ypok. O6001eHNE 1 1 bubnmnoreka [JOK
cHUCTeMaTH3aIvs 3HAHUI 15.05.2024 | https://m.edsoo.ru/00ad9ch2
68 [Ipenmer xumuun. Pone XxuMuu B :KU3HU 1 but6mmoreka [IOK
yejioBeka. Tela u BemiecTBa 24.05.2024 | https://m.edsoo.ru/ff0d210c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jara ungposbie
Tema ypoka Kontpoabubie | IlpakTtuuyeckue
n/n Bceero H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuil 3aK0H.

1 Ilepnonnueckas cucrema 1 0 0 bubnuoreka IIOK
XUMHUYECKUX deMeHToB Jl. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX DJIEMEHTOB 1 0 0 bubmorexa HOK

R 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnmnorexa [HOK
HEOPraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buipl XUMUYECKON CBSI3U U THIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJTIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no teme

5 I1 0 i 1 1 0
«IToBTOpEeHue u yriy0OaeHue 3HaHH 90.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccuduxanus XuMuaeckux 1 0 0 bubnunoreka IIOK
peakuuii 0 pa3IMYHBIM IIPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 eaknuu. [JoHATHE O TOMOTEHHBIX U 1 0 0 bubnnorexa LIOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaAKIIUIX
[ToHsITHE O XUMHUYECKOM

8 aBHOBecHH. DaKTOPBI, BIUSIOIIHEC 1 0 0 bubmorexa HOK
P ’ PEL B 29.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKOW PEaKIuu U
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIbHO-BOCCTAHOBUTCILHbBIC

butmmoreka [{OK

9
peaknuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus >MeKTPOTUTUUECKON
10 nccornanuu. CWibHbBIE U ci1a0ble bubmmorexa TIOK
A AT 06.10.2023 |  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 MouHble ypaBHEHUS PEAKIIUN bubmorexa LOK
yp peart 11.10.2023 | https://m.edsoo.ru/00add448
XMUMHYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHHM B CBETE MPEACTABICHUI bubmuoreka [IOK
00 PIIEKTPOTUTHIECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMU4YECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIECHUN 00 bubmorexa LOK
pet . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLIUAIIUU
14 ITongarue o ruapoanuse cojien bubmorexa LOK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00611IeHNe U CHCTEMaTH3aIIHs bubmmorexa [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne sxcnepuMeHTAIBHBIX bubnnorexa LIOK
p 27.10.2023 | https://m.edsoo.ru/00addbfa
3agaudy
Konrpomnbnas padora Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOLIHAIINAS buGnnorexa LIOK
p g HHATHA. 08.11.2023 | https://m.edsoo.ru/00addecO
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX)»
18 OO6m1as XxapaKTepUCTHKA rajJoreHOB. bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA HA TIpUMEpe 10.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XinopoBogopon. CosstHast KHCIIOTa,

19 XUMHUYECKHE CBONCTBA, MOyYCHHE bubmmorexa [JOK
’ ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o reme
20 «Ilony4yeHue cosiHON KUCIIOTHI Bubnnorexa LIOK
N B ’ 15.11.2023 | https://m.edsoo.ru/00ade348
W3YYCHHE €€ CBOMCTBY»
Boruncnenus no ypaBHEHUSM
21 XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3 bubmmorexa [JOK
17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO0mas xapaKTepucTHKA SJIEMCHTOB bubmuoreka [IOK
VIA-rpynisl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(GUKALIUN CEPHI.
23 Haxosxxnenue cepol u €€ coeTMHEHUI bu6nuoreka [IOK
B TIpupoie. XMMHUYECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBonopoJ1, CTPOCHHUE, bubnuoreka [JOK
¢bu3nyeckrue U XUMUYECKUE CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl ceprel. CepHasi KUCIIOTA,
25 @HSHE;CKHEIIXH&LHGCKHC bubmmorera LOK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHHE
XUMUYECKUE peaKIiH, JIeKaII1e B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a
26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bubnunoreka [IOK
XHUMHYECKOE 3arpsi3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarollel cpeibl COEAMHEHUSIMHU
Cepbl
27 Brraucienne MaccoBoit 1071 BEIXO1a bu6mmorexa [IOK
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MPOIYKTA PEaAKINH 08.12.2023 |  https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa SJIEMCHTOB

08 VA-rpynmnsl. A30T, bubmuoreka [IOK
pacnpoCcTpaHEeHUE B IPUPOJE, 13.12.2023 | https://m.edsoo.ru/00adeeab
du3nvecKre 1 XUMHYECKUE CBOMCTBA
AMMHaK, ero Gpu3nYecKue u

29 XUMUYECKHUE CBOWMCTBA, MOTYYEHUE U bubmmorexa [JOK

> oY 15.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITony4yeHne aMMuaKa, U3y9IeHHE ero Bubmmorexa [IOK
. y - 1Y 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KHUCOTa, € pusnueckue u bubnmnorexa [HOK
XUMHUYECKUE CBOMCTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Hcrnons30BaHre HUTPATOB H COJICH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuil. XuMudeckoe brbanorexa LIOK
yARObP ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHECHUSIMH a30Ta
docdop. Oxcun pocdopa (V) u

33 (boc:ll))o pHaH KI/I())IJI((l))Ta (pq)lfsn(qezxne u brbamorexa LIOK

p o 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHHE
Ucnons3zoBanue pocdaTton B

34 KayecTBE MUHEPaJIbHBIX YAOOPEHUH. bubnmnoreka [JOK
3arpsi3sHeHNE TIPUPOTHON CPEIbI 10.01.2024 = https://m.edsoo.ru/00adfc20
dbochatamu
Yraepon, pacipocTpaHEeHHUE B

35 npu 2 g $H3;Zec;;eIIXHMquCKHe Bubnmorexa 10K

PHPOAE, 12.01.2024 | https://m.edsoo.ru/00adfd9c

CBOWCTBA
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Oxcunpl yriaepoja, ux pusndeckue u
XMMHYECKUE CBOUCTBA.

bu6nmoreka [IOK

3 DKOJOTHYECKHE MPOOIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriaepoaa (1V)
37 VYronbHas KUCIOTA U €€ CONu bubmmorexa LOK
19.01.2024 | https://m.edsoo.ru/00ae006c
[Tpaktuyeckas pabora Ne 4 o Teme
38 "[losy4yeHne yriaekucioro rasa. bubnmnorexa HOK
KauecTtBenHnas peakiusi Ha kKapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBOHaYaBbHEIEC TOHATHS 00
39 OpraHMYECKHUX BEIECTBAX KAK O bubnnorexa LIOK
26.01.2024 | https://m.edsoo.ru/00ae054e
COEIIMHEHUSIX yTiepoaa
40 Kpemnwuii u ero coenunenust bubnnorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuyeckast pabota Ne 5.
41 PemieHne skcriepuMEHTaIbHBIX 33124 bubnmnorexa [HOK
o Teme «BaxxHeime HeMeTauTbl | 02.02.2024 |  https://m.edso0.ru/00ae0bf2
WX COCMHCHHUS
Konrponsnas padora Ne3 o reme
42 «Baxueimme HemeTaIbl U UX bubmmorexa [JOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO6m1as XxapaKTepucTuKa
XUMHYECKHUX IJIEMEHTOB —
43 METaJlIoB. MeTannuueckas CBsi3b U bubnuorexa [JOK
MeTaJUTMYECKasl KpUcTajuInuecKas 09.02.2024 | https://m.edsoo.ru/00ae103e

pemétka. Pu3nveckre CBOMCTBA
METaJlJIOB
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XUMHUYECKHE CBOWCTBA METAJLIOB.

44 DIEKTPOXUMUAYECKUI P bubmaorexa LIOK
P . A 14.02.2024 | https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METAJIOB
O61ue crocoObl NOTyYeHUS
meTaioB. CiuiaBel. Beruncienus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUU bubmmorexa LIOK
P peaKiH, 16.02.2024 = https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
IpUMecH
46 IlousTHE O KOPPO3UU METAJLIOB bubmorexa LOK
PP 21.02.2024 | https://m.edsoo.ru/00ael1278
bu6nmoreka [IOK
47 [lenourpie MeTa bl 23.02.2024 | https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ THAPOKCHIBI HATPUS U bubmuorexa [JOK
KaJns 28.02.2024 | https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnorexa HOK
KaJIBLIUHA 1 MarHUH 01.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxkueiime coe qUHEHUS KAJIBIIAS bubmiorexa LIOK
a a 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O060011IeHNE U CUCTEMATU3ALUI
3HAHUH 13.03.2024
59 JKécTkocTh BOIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUs 15.03.2024 = https://m.edso00.ru/00ae1886
[IpakTnueckas padora Ne 6 o Teme
53 "XKEcTKOCTH BOABLI U METOLI €6 bubmorexa LOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubmuorexa [JOK
54 An
FOMHHIH 22.03.2024 | https://m.edsoo.ru/00aelc64
95 AmMdoTepHbIe CBOMCTBA OKCUAA U bubnmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUIPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bu6nmorexa [IOK
5 AKeseso 05.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJIU KeJe3a bu6mmoreka [IOK
(11 u xenesa (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTU3aIHs
3HAHUU 12.04.2024
[TpakTiueckas pabora No 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnmnoreka [JOK
o Teme «BaxHeu1re MeTaIbl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIM OJIUH U3
50 pEareHToB J1aH B U30BITKE WU bubmmoreka [IOK
COJICPIKUT TpUMeCcH. Beraucienus 19.04.2024 | https://m.edso0o.ru/00ae1750
MacCOBOM JIOJU BBIXOJIa TIPOIYKTa
peakuuu
61 O060011IeHNEe U CUCTEMATU3 AL
3HAHUI 24.04.2024
Konrponsnas padora Ne4 o reme
62 «BaxxHeume MeTaibl U UX 96.04.2024
COEJIMHEHUS
63 BemectBa u maTepuaisl B bu6nuoreka [IOK
IIOBCETHEBHOM JKM3HH YEJI0BEKa 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHHE bubnmnorexa HOK
OKPY’KaIoIleH cpeipl 10.05.2024 = https://m.edsoo.ru/00ae4270
65 Posb XMy B perieHnn bubnuoreka [IOK
HKOJIOTHYECKUX MTPOOIIEM 15.05.2024 | https://m.edsoo.ru/00ae4270
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66 PeseprubIil ypok. O6001eHIE 1 1 bubnmnoreka [JOK
CUCTeMATH3AIHS 3HAHHHA 17.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O60011eHNE U 1 bubmumoreka [IOK
cUcTeMAaTH3alHs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PeseprubIiil ypok. O6001eHue 1 1 bubnmnoreka [JOK
cUCTEeMaTU3aIus 3HAHUI 24.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

* Xumus, 8 kinacce/ Pynasurtuc I'.E., ®enpaman @.I°., AkimonepHoe oO11ecTBO

«M3marenscTBO «IIpocBemeHne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
Xumus B ypaBHeHusIX peakuuil, Koukapos XK. A., U3gaTenscTBo "DeHuKC"

Penerutop no xumuu, nop peaakuueit Eroposa A.C., U3narensctBo "®eHukc"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

https://multiurok.ru/all-files/himiya/?class=8&type=1&uc=989

https://multiurok.ru/all-files/himiya/?class=9&type=1&uc=989

https://chem-oge.sdamgia.ru/
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