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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIEro oO0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM TPOrPaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHMs, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QenepalbHOM pabouyell TpPorpamMmbl
BOCITUTAHUA U C YU4ETOM KOHIEIIINHU MpenojaBaHusi y4eOHOro npeameTa « XuMus»
B 00pa3zoBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xumum Aa€T TPENCTABICHHWE O TIIENSIX, OOIIEH CTpaTeruu
oOyueHHUsi, BOCIUTAHHS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOIO
npeaMerTa, yCTaHaBJIMBAET 00s13aTeNIbHOE pEeAMETHOE coJiep>KaHue,
npeaycMaTpUBAET paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM IMPOrpamMMbl MO XHMHUHU, ONPEAENSICT KOJUYECTBEHHBIE HU
KaueCTBEHHbIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUYEHUS XHUMHM C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBfA3€H, JIOTUKM yd4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXHOCTU TMpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs, a TaKXKEe TPEOOBAHUU K
pe3yibpTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IIeJIeH M3yUeHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHH CIYXUT OCHOBOW sl (HOPMHUPOBAHHUS MHUPOBO33PEHUS
00yy4aroIIerocs, ero MpeJaCTaBICHU 0 MaTepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
posib urparot GOpMUPYEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUd U 00 SBOJIOLUMHU BEUIECTB B MPHUPOJIE, O MYTAX PEHICHUS TI100aIbHBIX
npoOJieM yCTOMYHMBOIO PA3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPIETHUYCCKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacCHOCTH, MPOOIEM 3IPABOOXPAHCHUSI.

N3yuenue xumnu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEW  JJIi  CaMOpas3BUTUS |
dbopMuUpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011l U (PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS MU TBOPYECKUX CIHOCOOHOCTEHN
0o0yyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOM  y4eOHOW  JesATeIbHOCTH,
AKCIIEPUMEHTAILHBIX W MCCJEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MTOBCEHEBHOM JXKU3HU, TaK U B TPO(HECCUOHATILHOM NeITeTbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHUN €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYaroNInXcs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTUUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMUU Ha ONPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuuu. OO0e AT CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYromMy, BBINONHAS (YHKUUM OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOWCTB, CTPOECHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IMOJYy4YECHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWUS B Hayke. M3ydyeHue XMMHUU MOPOUCXOAUT C IMPUBJICUCHUEM
3HAHUW W3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroluid MUpy,
«buosnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu w3ydYeHHMM XUMHUH TPOUCXOTUT (HOPMUPOBAHUE 3HAHUNA OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEeIbHOCTH 4YeJOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUI — BaKHEHIIMX (PAKTOB, MOHSATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMUYECKUX PEAKUUi, B (POPMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

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

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCciIoBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yYarOIIMMUCS
OnbITa PazHOOOPA3HON MAEITEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmelH (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOMU
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYECHUU
XUMHH, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOOydaloUMXcs T'YMaHUCTHYECKHMX OTHOILICHUH,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUis U HANpaBIEHHOCTU JajbHEHIIEro
o0yueHus.

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



COJAEPXKXAHME OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XumMuun B KU3HU 4YEJIOBEKAa. XMMHS B CUCTEME HaAYK.
Tena wm BemectBa. du3nMuecKkue CBOWCTBA BEUIECTB. ATrPEraTHOE COCTOSIHUE
BelecTB. [loHsATHE O MeTOHax MO3HaHWS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObI pa3ecHus CMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE dJIEeMEHTbl. CHMBOIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CHOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aToOMHas Macca.
OTHOcHUTENbHAS MOJIEKYJIsipHas Macca. MaccoBasi 01 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHHH.

KonunuectBo BemectBa. Moiib. MosipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIA CTPYKTYPHBIX €JWHHI] BemecTBa. Pacuérel mo ¢opmMynam
XUMHUUYECKUX COCTMHEHUH.

du3nyecKkre U XMMUYECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ Mpu3HaKu.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBujiaMud paboThl B JabopaTopuu U
npuémMamMu 00palleHus ¢ JIabopaTOpHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3NYEeCKUX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢u3nueckux (IJIaBJI€HUE BOCKAa, TasHUE JIbJIa, PAaCTHUPAHHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMsl BOJABI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
METHOU TPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SBJIICHUI, HAOMI0ICHNE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3joKeHHe T'MApPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kee3a ¢ pactBopoM conu meau (1),
U3Y4YEHHE CIOCOOOB PAa3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HILTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIALMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
cojlid, HaOJIOJEHWEe W  ONUCaHWE  pe3yJbTAaTOB  MPOBEACHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJIEKYJI
(ILIapoCcTepKHEBBIX ).

Ba:xxHeiimue npeacTaBuTe/ i HEOPraHMYeCKUX BelECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aineMeHT W MpOCTOe
BemiecTBO. Haxoknenue kucimopoma B TpUpoje, (PU3MYeckue W XUMUYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucimopoma. CmocoObI



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBolt »PexkT XUMHUUECKON peakluu, TEPMOXHMHYECKUE YpaBHEHHS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npuponae, GuU3MYEeCKMe M XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®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 IPUPOLE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

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

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

Kucnotel. Knaccuduxamnus kucior. Homenknarypa kucinoT. dusnueckue 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
IpeKpalieHuss TOpeHus (MmoXapa), O3HAaKOMJIEHWe C oOpasllaMH OKCHIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOCHHOCTEH pPacTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCIIEIOBaHUE O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jMUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMi, BBITECHEHUE OJHOI'O0 METajla APYIMM M3 PAacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHeilmue KiIacchl HEOPraHUYeCKHX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAsl 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 TUAPOKCHUJIBL.

[lepuoanueckuii 3akoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI AJIEMEHTA.

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 [lepuoanueckoint cucreme /1. 1. Menneneesa.

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 mnpaktuku. J[. WM. MenneneeB — yd€HbIM U
IPaKJAaHUH.

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

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipoueccol OKnUCAEHUS U BOCCTAHOBIIEHUSI. 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, peakly pa3yioKeHHs], COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO--HAyYHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TUIIOTe3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKJIU]I,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdhepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Ppa3JMYHBIM KJIacCaM HEOPraHUYECKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKUCIICHHS XMMHYECKUX AJIEMEHTOB, IO 0OpPaTHUMOCTH, I10
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
peakuusx. Ilonsatue o karanusze. [loHsTue 0 XuMu4ecKkomM paBHOBecHH. DakTOpHL,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

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



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HCHOJIB30BAHHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALNH. DIIEKTPOIUTHI U HEDJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBAa KHUCIIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

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 paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BELIECTB, MpoLEcca AUCCOUMALMM KHCIOT, WIEI0Yed U cojel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszIoKEeHHs, COSTUHEHHUS), PACTIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHrne u (PU3HYECKUe CBOIMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJOpa W XJOPOBOJAOPOAA HA OPraHu3M 4YeloBeKa. BaxHeilmme XJIopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJa U Cephbl. AJIIOTPONHBIE MOAUPHUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN Kjacca KHUCIOT W crnenuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHHUE OKPYXKaIMIEH CpeAbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMruyeckue cBorcTBa. KpyroBopot azora B npupojie. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MojydeHue, QU3MYECKUe WU XUMHUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HCHHE BO3AyXa, IMOYBBEI W BOogoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31eMeHTOB IV A-rpynmnbel. OcOOEHHOCTH CTPOECHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKUE CBOWMCTBA, JENCTBUE HA JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojlyuyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriieposaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM UeJoBeKa. MarepuaibHoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemaus (IV) u kpemuueBor kucnore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMud XJOpUIOB (TaJOT€HHUZIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBE/ICHUE KAYECTBEHHOM PEaKIuu Ha CyJIbdaT-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHWE U U3YYCHHUE CBOWCTB aMMHUaKa, TMpPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE Mojenein
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIOTO ra3a, MPOBEICHUE KAaUYeCTBEHHBIX PEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — META/NIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XMMUYECKHE CBOMCTBA MeTaiuioB. O0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[IlenouHble MeTaIIbl: MONOXKEHUE B lleprnoanyeckoil cucreMe XMMHUYECKHUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



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

[[lenouyno3emenbHbIE METAUIBI MAarHuii MW KaJlblMH: IIOJIOXKECHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. 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, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monmoxenue B [lepuoanyeckor CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KaJIbLIUSl W HaTpusd C BOJAOM (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xenesa (1), mequ (Il), HaOMOAEHNE M ONMHCAaHUE MPOIIECCOB OKPAITHBAHUS
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METaJUIbl U KX COETUHEHHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

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

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmovie ceaszu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIU]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYWHBI, CIUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rtugpocdepa, MHUHEPATIBI, TOPHBIE MOPOIBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XoJ¢ OOydeHUs] XMMHHM B €JIMHCTBE Yy4eOHOU U
BOCIIUTATENILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMU
COIMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMH B
oOlllecTBE TMpaBWIaMU M HOpPMaMu MOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUs, CAMOPA3BUTHUS U COLMAIU3AIIUN O0yJaArOITUXCS.

JInuyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOACTBOBATbCSI CHCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
pacIIMPEHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI

IIEHHOCTHOT'O OTHOIIIEHUSA K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJEAWI0, MOHMMAaHUS 3HAYEHUS XUMHUYECKOWM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CMOCOOHOCTU BIAJETh JOCTOBEpHOU HH(OpManueit o
MEPEIOBBIX JOCTHXKEHUSIX MU OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKAaHCKOT0 BOCITUTAHUS:

NPEJCTABICHUSI O COLUMAIBHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HMCCIIENOBATENILCKOM, TBOPYECKOW W JPYTHX  BHJAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHM MJEATENbHOCTU MpHU
BBITIOJTHEHUM Y4eOHBbIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIPOIECCe OITOM YYECOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHUE M TIOCTYNIKA CBOMX TOBAPHUINEH C TMO3ULUA
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUE IPEICTABICHUS O BEIIECTBE W XUMHUYECKOM PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAYKHM M COCTABIISIOIINEC
OCHOBY JIJII TOHUMAaHUsS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeJCTaBlICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUA NPUPOJIBI, B3aHUMOCBS35X YEJIOBEKAa C
MIPUPOJTHOM CPEAOM, O POJIM XMMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOAMMBIE HJIsI OOBSACHEHHUS HAOJI0/Ia€MBbIX MPOIECCOB U SIBJICHU,
MO3HABATENbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUWIO, TMPOEKTHOM U  HMCCIENOBATEIbCKOU
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HHU, OCO3HAHWE TOCIEJICTBUNA H
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

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
WHIMBUYAJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ 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) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO0pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBuUJI 0€30MMaCHOTO MOBEICHUS IPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIIUsIX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  DKOJOTUYECKOW  KyJbTYpPhl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4E€OHOM
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMU TOHSTHUSMM), HCIOJIb30BaTh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3y4CHHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIC TIPEJCTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
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 IMOCTABJICHHBIE BOMPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHUE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MpE/CTABICHUS, MTOIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IUYHBIC METOABI W 3alpPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCTIOJIb30BaHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Jauanora u (WiM) AUCKYCCHUH) IO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1abOpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIMX TPOoOJeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepPCcaJbHbIE YYeOHbIe TelCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



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 rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHYECKHX TMOHATHI: aTOM, MOJEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U SHJOTEPMHUECKHE PEAKIINH, TEMI0BOU 3((PEeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PAcTBOP, MaccoBas J0Jsl BEIIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

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

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpPEAENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMbicia Ilepuoguueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakKTepu3oBaTh TabiuuHyto ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrteMa Xumudeckux d3jemeHtoB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
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);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 1o (dopmylie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIIEJCTBEHHBIX CBSI3€d — JUIsl U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpY/NOBaHHEM, a TakKe TMpaBHiIaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMpPeNeNEHHON MaccOBOW JoJiel pacTBOPEHHOTO BEIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIINXCSI YMECHUN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKklusi, XUMUYECKasl CBA3b, TEIJIOBOU 3(P(DeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrna;

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

ONPENEIIATh BAJIECHTHOCTh U CTEIIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEJIMHEHUSIX, 3apsj MOHA M0 XMMUYECKON (opmyJie, XapakTep Cpelbl 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
tabnmuunyio (opmy [lepuoandeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
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 peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME W CHEUUPUUYECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJI0OYEN U COJICH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX 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, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB MO TMOJYYEHHUIO M COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAMOIINE  KAYECTBEHHBIM  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 OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaOIOZICHUE, W3MEPEHHE, MOJEIMPOBAaHUE, DKCIEPUMEHT (peaabHbIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacon
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpPOHHbIE (LM(pPOBbIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. IlepBoHayanbHble XUMHYECKUE OHATHUS
XuMusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
BertectBa 1 xXuMudeckue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Paznen 2. BaxkHelune npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnnoreka [JOK
' 00 okcumax https://m.edso00.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 8 1 bub6nmorexa [IOK
' U COJISX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsrl. [Tousitue 06 5 1 1 bubnnoreka [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACChI bu6nmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axoH u Ilepuoguveckas cucrema xumuueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrtema

bu6mmoreka [IOK

A 7
3 XHMHYECKUX dieMeHToB /I, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHne aToMa
XuMHYecKas CBA3b. BuG 10K
HOJINOTEeKA
3.2 o - 8
KHCITHTEIRHO https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTCJIBHBIC PCAKITNN
bu6nmmoreka [IOK
14 15
TOTo HO pasiery https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa [JOK
p P https://m.eds00.ru/7f41837¢
OBUIEE 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

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbIe
Ne i/t P Konrtpoabusie | IpakTuueckue (mupp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpeHnue u yriayOiaeHue 3HaHUH 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmnorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOLIUALIMS. 8 1 1 bu6mmoreka [JOK
' XHUMUYECKUE PEAKIUU B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO01mas xapaKTepUCTHKa XUMUIECKUX 4 1 bubnuoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa LIOK
' PYHHbL- 2-€P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa LIOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKA XUMUICCKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa LIOK
' ) PYIHB. poa https://m.edso0.ru/7f41a636
KPEMHHI ¥ UX COCITUHEHHUS



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

Hroro o pasueny 25
Pa3pnen 3. Metanibl U UX COeINHEHUA
3.1 OO01re cBOiiCTBa METAIIOB 4 ng:;;fg;?rou}; £412636
3.2 Baxkneiiime MeTaJUTbl 1 UX COEIUHEHUS 16 fggfﬁ;ﬁ;ﬁ)?ﬁﬁ £412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa n Matepualibl B )KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KoJsnuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontposabubie | IlpakTHuyeckue
n/n Bcero u3yuyeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcebl
1 [Ipenmet xumuu. Ponp XuMuu B )KU3HU 1 bubmuorexa [JOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METO/IaX MO3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnmnorexa [HOK
oOpalteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 UYuctele BemecTBa U cMec. CriocoOsl 1 bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa HOK
8 | (e TpIINEP https://m edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
bu6nmmoreka [IOK
6 A 1
TOMBLT MOTGIKIRE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U COXKHBIE BEIIECTBA 1 brbmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 brbmmorexa LIOK
YIApHOe Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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 BEIICCTB.

bu6nuoreka [IOK
10 X .B
umieckas popyna. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIECMEHTOB
11 OTtHOocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHOCUTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHAYECKOTO butmmoreka [IOK
3JIEMEHTa B COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiectBa. MoJib. bubnuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKHUE SIBIICHHUS. bubmmorexa [JOK
XuMHUUeCcKask peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnumoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XUMHUYECKUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPABHCHHUSAM XUMHYCCKUX bubmorexa [JOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenMHEHMSI, pa3JIOKCHUS bubmorexa [JOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHaA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNEeAUCT. O000IIeHE 1 bubmorexa HOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 Konrponbnas padora Nel mo reme bubnmoreka [IOK
«BellecTBa U XUMHYECKHUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs rasos. Cocras bu6nmoreka [JOK

Bo3ayxa. Kucimopox — 3iemeHT u

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 BeuecTBo. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS bubsmorexa LHOK
poXia peal ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0blI MosTy4eHHs KUCI0po/ia B
23 1abopaToOpUH U IPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKInu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYECKUX PEaAKIIUIX
TomnuBo (He(Th, yroiab U METaH).
25 3ar HSHGPEI/IG(I];OS yxa CIocoObl zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Tpaktnyeckas padota Ne 3 o Teme
26 «ITonmy4eHnne u coOMpaHue KHCIOpoIa bubmmorexa LIOK
y N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopon — snemeHT 1 mpocToe bubnuoreka [IOK
BelecTBO. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoaa. [Ilpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [IOK
29 I1
OFUITHE O KHCIOTAX 1 oM https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOia B bu6muoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTnueckas padora Ne 4 o Teme
bu6nuoreka [IOK
31 «[lomyuenue u cobupaHue BO10po/a,

HU3YYCHHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MousipHblii 00BEM ra3oB. 3aKOH

butmmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA
33 BEILIECTBA ra3a I10 ero M3BECTHOM bubmmorexa [IOK
- . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WU 00BEMY
Brruucienusa o0bEMOB ra3os IO
34 aBHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LOK
b . peard o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI ra30B
35 DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Torsitue 06 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBoputens. HaculmeHHbIE
37 M HEHACHI pCHHLII; acTBOpPLI. MaccoBas bubmorexa LOK
- p PEL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BELIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnmnorexa [HOK
onpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbhas padora Ne2 no Teme bubmuorexa [JOK
«Kucnopoa. Bogopoxn. Boma» https://m.edsoo.ru/ff0d6342
40 OKcHIIBI: COCTaB, KJIacCUupUKaIUs, bu6mmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUA: COCTaB, KIaccuuKarms, bubmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonmyyenue u XMMUYECKUE CBOMCTBA bubmuoteka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomyyenue n XMUMUYECKHE CBOMCTBA bubnmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéLII) IT0JT q)eHHﬂ XHMHqZ(I:)KHe bubmmorexa [IOK
. Y ’ https://m.edso00.ru/00ad9474
CBOICTBa
ITpakTrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bu6muoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edso00.ru/00ad9b7c
COCIUHEHUIN
48 I'eneTnueckas cBs3b MEXAY KJIacCaMu bubmuoteka [IOK
HEOPraHUYECKUX COeAMHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHrEe U CHCTEMATH3alKs 3HAHUH
B 8 https://m.edso0.ru/00ad9cb?2
KonTponbHas padora Ne3 o Teme
50 "OCHOBHEBIC KJIaCChl HEOPTaHUICCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKU KIacCHPUKAITUI
51 XHMHYECKHX dJIeMeHTOB. [loHsaTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6nuoreka [IOK
52 [lepuoanueckasi cucteMa XMUMHUYECKUX
https://m.edsoo.ru/00ada52¢
snemenTtoB M. 1. Mengeneena
bu6nuoreka [IOK
53 Ileproapl, rpynmsl, MOATPYIIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COoCTaB aTOMHBIX

butmmoreka [JOK

54
anep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEeK
. bubnmoreka [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepuCcTUKa XUMUYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. /. W. bubnmnoreka [JOK
MeHnaeneeB — y4€HbIl, IEAAror U https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka [JOK
59 n
ONHAL XHMHFCCKAZ CBA https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMUMU4eCKas bubmuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XUMUYeCKas bubnmnorexa HOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 C
TCEHCHD ORHCICHI https://m.edsoo.ru/00adae28
63 OKuCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIUTENTU U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK
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«CTtpoenue atoMa. XUMHUUYECKasi CBSA3bY

https://m.edsoo.ru/00adb486

66 PesepBHEIit ypok. O000IICHHE 1 1 bubnmnorexka [JOK
cucTeMaTu3auus 3HaHUI https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eHue 1 1 bubmmoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PeseprubIil ypok. O60011eHIE 1 1 bubnmnoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourtposnbubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 bubmuoreka [IOK
XUMUYECKUX dnemMeHToB /1. U. https://m.edsoo.ru/00adb59e
Meuneneesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOICTB XUMUYECKHUX AJIIEMEHTOB 1 Bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmnorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOW CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpEHUE U yriayOsieHue 3HaHUH 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca»

6 Knaccudukanus xumuaeckux 1 bubnuoreka [IOK
peaKInii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKON

7 eakuuu. [ToHATHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIUIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.

butmmoreka [IOK
8 dakTopkl, BIUSIIONINAE HA CKOPOCTh 1

XHUMHYCSCKOM pE€aKuu U IMOJTOXKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECUSA

OKHCITUTEIIFHO-BOCCTAHOBUTEIBHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPONTUTHYECKON
10 nucconrannu. CWIbLHBIE U ClIa0bIe bubmiorexa LIOK
' https://m.edsoo.ru/00adcd68
DJIEKTPOIUTEL
11 HMoHHbIe ypaBHEHUS PEAKIINNI bubmiorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE IIPEJICTABICHUN bubmorexa LOK
p . https://m.edsoo.ru/00add5d8
00 AMEKTPOIUTUICCKON JUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IIPEACTaBICHUNI 00 bubmorexa HOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUICCKON JUCCOLIUAIIUU
14 ITongarue o ruaponanse cojien bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O0600IIeHNE B CUCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «PGIHCHI/IG SKCIICPUMCHTAJIBHBIX BI/I6J'II/IOTCK3 HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
Kontponbnas pabota Ne2 o teme
17 «DIIEKTPOIUTUYECKAS JUCCOIIMALIIS bubmmorexa TIOK
P a AT https://m.edsoo.ru/00addecO
XVUMHUYECKUE PEAKINH B PACTBOPAX)
O01as xapakTepruCcTUKa rajJoreHOB.
18 XI/III\I/[II/IIIGCKI;G CBI;ﬁCTBa Ha IIpUMEDPE bubnmorera [TOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnmnorexka HOK
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XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,
MPUMEHEHHE

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

ITpakTrueckas padora Ne 2 o teme

bu6nuoreka [IOK

20 «ITomyueHue coaTHON KHUCTOTHI,
Y N . https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEAKLUNA, €CIIY OIUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubmuotexa [JOK
VIA-rpymirbt https://m.edsoo.ru/00ade64a
AoTponHbie MOIU(DUKAIIH CEPHIL.
23 HaxoxxaeHue cepol 4 €€ COeNMHEHUI bubnmnorexa [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJi, CTpOEHHUE, bubmuorexa HOK
¢buznyeckrue U XUMUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTAa,
25 ($U3UYEeCKHe U XMMUYECKHE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMUYECKUE peaKIfu, JeKallie B
OCHOBE IIPOMBIIIIEHHOTO Criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubmmoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIIe Cpeabl COEAUHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil J0JIM BBIXO/A bubnuorexa [JOK
MPOAYKTa peaKluu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTEepUCTUKA JIEMEHTOB bubnmoreka [JOK
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VA-rpynnsl. A30T, paclipocTpaHEHHE
B Iipupoje, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA

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

AmMHak, ero puznveckue u

bubmuorexa [JOK

29 XUMHUYECKHE CBONCTBA, MOJyYCHUE U
y https://m.edso0.ru/00adf004
MIpUMEHEHNE
[TpakTiueckas padora Ne 3 o Teme
30 «ITomyuyenne aMmMuaka, U3y4eHHE €To bubmorexa TIOK
' 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3o0THas KucoTa, e€ pu3ndecKkue u bubmnoreka LIOK
XUMHYECKHE CBOIMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEN
aMMOHHS B KAYECTBE MUHEPATbHBIX

32 no0peHnii. XUMHUYECKOE bubnmorexa LIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHEHUSIMH a30Ta
dochop. Oxcua docdhopa (V) u

33 (1)00(%)0 pHasI KI/ICJI((l))Ta (1)(1)1/11)31/1(‘-16)01(1/16 u bubmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYCHHE
Hcnonb3oBanue GochaTo B

34 KaueCTBE MUHEPATbHBIX YAOOPEHUH. bubmuorexa [JOK
3arpsi3HeHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacopocTpaHeHNUE B

35 pu I; e (Il))I/IBI/IF:IeCKFI)/Ie 1 XUMHYECKHE bubmorexa [JOK

PUPOAS. https:/m.edso0.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux Gu3ndeckue u bubmuorexa [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoIoruYecKue mpoodIemsl,
cBsi3aHHbIE ¢ oKcHaoM yrieposa (1V)

37 VYroapHas KUCIIOTa U €€ COu bubsmorexa HOK
https://m.edso0o.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "[losryueHne yriaekucioro rasa. bubnuoreka [IOK
KayecTBenHas peakiys Ha KapOOHAaT- https://m.edso00.ru/00ae027e
HOH"

[TepBoHayanbHbBIE MOHATHUS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCAMHEHUAX YIIIepoaa
40 Kpemnwii u ero coenuueHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 33714 10 TEME bubnuorexa [JOK
«BaxHeiine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS»

Konrtponsnas padora Ne3 o reme
42 «BaxkHernme HeMeTauIbl U HX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCJTMHCHUS»
OO6m1as XapaKTEePUCTUKA XUMHUIECKUX
3JICMEHTOB — METAJIJIOB.

43 MeTtannudyeckas CBSI3b U bu6nuoreka [IOK
METAJUIMYECKast KpUCTAIIMYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJJIOB

44 XuMHUYECKHE CBOMCTBA METAJLJIOB. bu6mmorexa [IOK

DAEKTPOXUMHUECKUN PsifT

https://m.edsoo.ru/00ae1156
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HaIIPSKEHUN METaJUIOB

OO61ue crocoOb! MoTydIeHUs
MetaiuioB. CruiaBel. BeiuuciieHus mo

45 aBHEHUSIM XUMHYECKHUX PEaKIUH bubmorexa LIOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puUMecH
46 ITousTHE O KOPPO3UU METAIIOB bubnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6nuoreka [IOK
47
Ilenoumpie MeTaL b https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubanorexa HOK
KaJtusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAJIIBI — bubmmorexa [JOK
KaJablIMHA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxkueitie coeTUHEHNUS KaJIbIHAS bubnmorexa LIOK
g A https://m.edsoo.ru/00ael15e8
51 O00011eHHE U cUCTEMATU3ALHL
3HaHUHU
JKécTkocTh BOABI M CIOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTrueckas paborta Ne 6 mo Teme
53 "YKEcTKOCTL BOALI U METOILI €€ bubmmorexa TIOK
" A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6nmoreka [IOK
54 A I
JTEOMHUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBa OKCHJIA U bubnmnorexa HOK
THUJIPOKCHU/IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
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https://m.edsoo.ru/00ae1d86

OKcubl, THAPOKCUIBI M COJIH JKeJe3a

bubmuorexa [JOK

57
(11 u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALHL
3HAHUU
[Tpaktuueckas padota Ne 7. Permenue
59 AKCTIEPUMEHTAIBHBIX 3324 110 TEME bubnmnoreka [JOK
«BaxkHenmme MeTaJlIbl U X https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brrancnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUN, €CITH OAUH U3
60 peareHToB J1aH B U30bITKE WIIH bubnmnorexa HOK
COZEPKUT IpUMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJIa MPOIYKTa
peaKkIumn
61 O00011eHE U cUCTEMATU3ALML
3HAHUU
KoHnTtponbHas padota Ne4 o reme
62 «Baxxnelme MeTauIbl U UX
COEIMHEHUS»
63 BemectBa u maTepuasl B bubnuoreka [IOK
IIOBCEIHEBHOM XU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnmnorexa [JOK
OKpYXKAaIoIIei cpeasbl https://m.edso0.ru/00ae4270
65 Ponb XMy B perieHun bubnmnorexa HOK
AKOJOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHnblil ypok. O60011eHNE U bubmmoreka [IOK

cucTeMaTu3alus 3HaHuM

https://m.edsoo.ru/00ae0d0a
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67 PesepBHeIit ypok. O600ICHHE 1 1 bubnuorexa [JOK
cHUcTeMaTHU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHeIii ypok. O600ICHHE 1 1 bubnmnorexka HOK
CUCTEeMaTHU3alUs 3HAHU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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