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IIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa MO XUMHUH Ha YpPOBHe OCHOBHOTO 00I[ero o0pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/lbTaTaM OCBOEHHsS OCHOBHOM
obpa3oBare/TbHOM TTPOrpaMMbl OCHOBHOTO 0011jero 00pa30oBaHus, TTPeCTaBIeHHBIX
B ®I'OC 00O, a Takke Ha OCHOBe (eaepaabHOM paboueii TIPOrpaMMbI
BOCTIMTAHUS U C YUETOM KOHIIETIIMH MPeTo/laBaHysl yueOHOro npeameTa « XUMUs»
B 00pa3oBaTe/bHBIX OpraHu3alusax Poccuiickoii depepariiyu.

[TporpaMMa 1Mo XWUMHWM JAA€T TpeZCTaB/ieHHe O I[efsaX, OOlel cTpareruu
oOydyeHHs,, BOCIMTAaHHS W Pa3BUTUS OOyYalOIMXCS CpeACTBaMU yueOHOro
npeJMeTa,  yCTaHaB/IMBaeT  oOsi3aTeslbHOe  TIpeIMETHOe  COJieprKaHue,
TIpelyCMaTpUBaeT pacripe/ie/ieHde ero I0 KjaccaM M CTPYKTypUpPOBaHME TIO
pa3zesaM M TeMaM TIpOTpaMMbI TI0 XHWMHH, OTpejiefisieT KOJIMYeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKU cojiepKaHus, pPeKOMeHyeMY0
Moc/iefloBaTe/lbHOCTh ~ U3yueHUs] XUMHUM C  YYETOM  MEXIIpeJMEeTHbIX WU
BHYTDHUITPEIMETHBIX  CBsI3€M, JIOTUKM YyueOHOTro IIpollecca, BO3PaCTHBIX
ocobeHHOCTe 00ydarolUXCsi, OTMpefie/isseT BO3MOKHOCTH TpeaMeTra  Ais
peanu3aiiii TpeOOBaHWM K pe3ylbTaTaM OCBOEHHSI OCHOBHOHM 00pa3oBaTe/bHOM
TporpamMMbl Ha YPOBHE OCHOBHOT'O 00IIiero obpa3oBaHMs, a TakKe TpeboBaHUI K
pe3ysibTaTaM 00yueHHsI XUMHUM Ha YPOBHe Iiesiell U3yueHHs TipeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/IbHOM JIeSTe/IbHOCTU OO0yuarolerocsi 0 OCBOEHHIO
yueOHOT0 Co/lep>KaHusl.

3HaHWe XWMUW CIAY)KUT OCHOBOW [jisi (OPMHUDOBAHUS MHDPOBO33DEHUs
o0yuJaroIerocsi, ero mpeCTaB/JIeHU O MaTepPHa/IbHOM eJWHCTBE MHUPA, BaKHYIO
ponb WrparoT (opMHUpyeMble XMUMHeM TMpeZCTaB/eHHsI O B3aMMOITPeBpAI[eHHSIX
3Hepruv ¥ 00 SBOJIIOL[MU BeI[eCTB B TIPUPOJe, O MyTSX pelieHus T/106ambHBIX
1po0/ieM yCTOMUMBOTO Pa3BUTHS UeIOBEUeCTBA — ChIPbEBOM, HEPreTHUeCKOM,
TTUITIEBOM W 9KOJIOTHUYEeCKOM 0e30MacHOCTH, TTPOO/IEM 3IpaBOOXPaHEHHS.

V3yuyeHre XUMHH:

criocobCTByeT — peasu3alldd  BO3MOJKHOCTeH  JyId  CAMOpPA3BUTHSL U
dbopMUpOBaHUs KyIbTYPbl TMUHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHT BK/1a/l B (HOPMUPOBaHMe MBIILJIEHHUS] ¥ TBOPUECKUX CTIOCOOHOCTeM
o0OyuaroIuXxcs, HAaBBIKOB HX CAMOCTOSITeJIbHOM yueOHOM  /ieATelbHOCTH,
9KCTIePUMEHTAIbHBIX W HCCIe/IOBaTe/IbCKUX YMeHUH, HeoOXOJUMBIX KakK B
TIOBCe/IHeBHOM >KU3HU, TaK U B TIPO(heCCHOHATLHON [esiTe/IbHOCTH;

3HaKOMHUT CO CIelU(UKOM HAyYHOrO MBIIIJIEHNs, 3aK/1aZlbiBaeT OCHOBBI
1[e/TOCTHOT'O B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI M UeIOBeKa, SBJISIeTCSI OTBETCTBEHHBIM
3TarioM B (OpMHUPOBAHNH eCTeCTBeHHO-HayYHOM I'PaMOTHOCTH 00YUaroIInXCs;



criocoO6cTByeT (OPMUPOBAHHIO 1[EHHOCTHOTO OTHOIIIEHWS] K eCTeCTBeHHO-
Hay4yHbIM 3HaHUSIM, K TIPHUPOjie, K UeJI0BeKy, BHOCUT CBOM BK/aZl B 9KOJIOTUUeCKOe
obpa3oBaHue 00yuarouxCs.

IlaHHbIe HampaBjeHWs B OOyueHWH XUMUU 00eCreurBarOTCS CTEeU(PUKOM
colepXaHWsI ~ yueOHOro  mpeaMeTa, KOTOPBIA  SIBASETCS  I1eJarOrudyeckd
aZlaNTUPOBAaHHLIM OTpakeHHeM 0a30BOM HAayKH XMMHH Ha OTpe/le/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHUEHTHPOBAH Ha
OCBOeHMe OOyYaroIMMHCS CHUCTEeMbI ITePBOHAYA/ILHBIX TTOHATHN XWUMHH, OCHOB
HEeOpPraHWYeckKold XWMMM W HEKOTOPbIX OT/JedbHbIX 3HAUMMbIX TOHSTHH
OpraHhuYeCcKOu XUMUH.

CTpyKTypa cofiep>kKaHusi MporpaMmbl Mo XWUMHM C(OpMHUpOBaHa Ha OCHOBE
CHUCTEeMHOr0 ToAxoJa K eé usyueHuto. CojeprkaHue CKIalbIBaeTCs U3 CUCTEMBI
TOHSTHUH 0 XUMUYECKOM 37IeMeHTe U BellleCTBe U CUCTEMBbI TTIOHATUH 0 XMMUUEeCKOU
peakiiu. OO6e 3TU CHCTeMBI CTPYKTYPHO OpPraHW30BaHbl I10 TIPUHIIUITY
roceZiloBaTeTbHOTO pa3BUTHs 3HAaHUM Ha OCHOBe TeOPeTHUeCKUX Ipe/ICTaBlIeHul
pa3HOro YpOBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YUeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- [Tepuoguueckoro 3akoHa [I. V1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XUMWU;

- y4eHMsI O CTPOEHUM aTOMa U XUMHUUeCKOW CBSI3H;

- TIpeACTaB/ieHUA 00 37eKTPOJUTHUYECKOW [AWCCOI[MALAA BeIeCTB B
pacTBOpax.

TeopeTyeckrie 3HaHUS PACCMaTPUBAIOTCA HAa OCHOBE SMITMPUYECKU
TOTYUeHHBIX U OCMBIC/IEHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJ/Ie/I0BATE/IBHO OT OJHOTO
YPOBHSI K JIDYTOMY, BBITIONHSST (DYHKIMA OOBSICHEHHWsS W TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTel TpaKTUUeCKOro NMpHUMeHeHHUsI U TIoTyueHUst
13yuaeMbIX BellleCTB.

OcBoeHuWe TMporpaMMbl I0 XWUMHWUA  CIIOCOOCTBYyeT  (hOPMHPOBAHHIO
Tpe/iCTaB/IeHUs] 0 XMMUUECKOM COCTABJISIFOIeN HayUHOM KapTUHBI MUPA B JIOTHKE
eé CHCTeMHOW TIPUPO/Ibl, L|EHHOCTHOTO OTHOIIEHWsS K HayyHOMY 3HaHUIO U
MeTOJaM TMO3HaHUS B HayKe. M3yueHWe XWUMHUH MPOUCXOAUT C MpPUBIeYEeHHEM
3HAaHUN W3 paHee W3yUeHHBIX yueOHbIX mpeamMeToB: «OKpPY)KaroIUid MHD»,
«buonorus. 5-7 knaccel» U «Pu3nka. 7 Kaaccy.

[Ipy wu3yueHMM XUMWUM TPOUCXOJUT (POPMHUPOBAHME 3HAHWM OCHOB
XUMUUECKOM HayKy KaK 00/1acTh COBPEMEHHOT'0 eCTeCTBO3HaHUs, MPAaKTUUeCKOU
JlessTeJIbHOCTU YesloBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYDBHI.
3ajjaua yueOHOTO TpeZiMeTa COCTOUT B (DOPMHUPOBAHUM CHUCTEMBI XMUMHUECKHX
3HAaHUM — Ba)KHEMIIUX (DAKTOB, MOHSITHUHM, 3aKOHOB U TEOPETUUECKUX TTOJI0’KEHUM,
JOCTYITHBIX 0000II[eHHT MUPOBO33pEHUYECKOT0 XapaKTepa, sS3blKa HayKH, B



NpuoOIlleHWM K HayyHbIM MeTO/laM T[I03HaHWs TP W3yYeHUU BelleCTB U
XUMUYECKHUX peakiuii, B (HOPMHUPOBAHUM U Pa3BUTHH T03HABATe/JbHBIX YMEHUN U
WX TIpUMEHeHWH B yueOHO-TIO3HABaTe/JIbHOM U yueOHO-MCC/e0BaTebCKOM
JesiTe/IbHOCTH, OCBOEHWM TIpaBWI 0Oe3omacHoro oOpailjeHusi C BellleCTBaMd B
TOBCe/IHEBHOM JKU3HHM.

[Tpu u3yueHUM XMMHUW Ha ypPOBHE OCHOBHOTO 00I1iero o6pa3oBaHus Ba)KHOE
3HaueHue MPUOOpesU Takue Lieu, Kak:

- (opmMupOBaHUe WHTE/JIEKTyalbHO PpPa3BUTOM JIMUHOCTH, TOTOBOM K
camMo0bpa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPDUHSITUIO pellleHuH,
CriocobHOM a1anTUPOBATHCS K ObICTPO MEHSIFOIIIMMCS YCIOBUSIM YKU3HHU;

-  HarpaB/eHHOCTh O00yueHMs] Ha CHUCTeMaTHyeckoe TIpUoOIilleHre
oOyyJaroIuxcss K CaMOCTOSTe/TbHOM T103HaBaTe/bHOW [leITe/IbHOCTH, Hay4YHbIM
MeTOo/laM TI03HaHMs, (OPMHPYIOIMM MOTHBAI[UI0 W pa3BUTHe CIIOCOOHOCTeH K
XUMUY;

- obecrieueHue yC/IOBHH, CTIOCOOCTBYIOIUX TIPUOOPETEHUIO 00YUarOIIIMMUCS
OTbITa pa3HOOOpa3HOW MesTeNbHOCTH, TO3HAaHWS W CAMOIIO3HAHMS, KJ/IFOUeBbIX
HaBbIKOB (KJ/IFOUEBBIX KOMITeTEHLIWK), MMEIOIIUX yHUBepCcaJbHOe 3HaueHue [Jisi
pa3MUHbIX BUIOB /leATe/TbHOCTH;

- ¢dopmupoBaHue oOmieli (HYHKIMOHA/ILHOM W  eCcTeCTBEeHHO-HayYHOMH
TPaMOTHOCTH, B TOM UHCJIe YMeHUM OOBSICHATH W OLeHWBaTh SIBIEHUS
OKpY’Karolllero MUpa, MCIOJb3ysl 3HAHWS U OIBIT, TMOJyYeHHble MpPU WU3yueHUHr
XUMUU, TIPUMEHSITb UX TpU pellleHnd NpobseM B TOBCEAHEBHOW >KWU3HU U
TPY/IOBOM /leATe/TbHOCTY;

- ¢opmupoBaHre y 0OydarolUUXCS TI'yMaHUCTUUYECKHUX OTHOIIIEHUH,
TIOHWUMaHUs 1IeHHOCTU XUMHUYEeCKMX 3HaHUM [/ BBIPAOOTKHA SKOJIOTHUeCKU
1je/lecoo0pa3HOro TOBefieHWss B ObITY W TPYJOBOW [leATebHOCTH B LIEJSX
COXpaHEeHUs1 CBOETO 3/I0POBbSI U OKPYKaroLel MPUPOJHOW Cpe/ibl;

- pa3BUTHE MOTHBAIMM K O00y4YeHHMIO, CIOCOOHOCTeM K CAMOKOHTPO/IO M
CAaMOBOCITMTAaHUIO Ha OCHOBe YCBOeHUs 0OIleuesioBeueCKUX LeHHOCTel,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY MpOdu/Is ¥ HarpaB/IeHHOCTH Ja/bHeNIIero
obyueHwUs.

OO0iijee UyKCIO YacOB, OTBeAEHHBIX [JiI HW3yYeHUs XUMHM Ha YPOBHe
OCHOBHOT0 00111ero o6pa3oBaHus, cocTaBsieT 136 yacos: B 8 kinacce — 68 uacoB (2
yaca B HeJle/it0), B 9 Kyacce — 68 uacoB (2 uaca B HeJle/io).



COJEPKAHUE OBYUEHUSA

8 K/TACC

ITepBoHauYa/ILHbIe XUMHUUYECKHE TIOHATHS

[Ipegmer xvmuu. Posib XMMHUM B JKHU3HU 4YesioBeKa. XUMHUS B CUCTeMe Hayk.
Tena u BemjecTtBa. Pu3MUeCKWe CBOMCTBA BeIeCTB. ArperaTHOe COCTOSTHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAHUS B XUMHU. UMCThIe BeleCcTBa U CMeECH.
Crioco0bl pa3zieieHHsi CMeCem.

ATOMBI ¥ MOJEKy/nbl. XHUMUYeECKhe 3jieMeHTbl. CHMBOJbBI XUMHUUYECKHUX
571eMeHTOB. [IpoCThIe U C/I0XKHBIE BelljecTBa. ATOMHO-MOJIEKYJIIPHOE YUYeHue.

XuMuueckasi ¢gopmysa. BaleHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSTHCTBA COCTaBa BellecTB. OTHOCWTe/NbHasi aTOMHas Macca.
OTHOocHUTe/IbHas MOJIEKy/IsipHasi Macca. MaccoBasi 10/ XUMUUECKOT0 3/ieMeHTa B
COeIUHEHWHU.

KomuectBo BeljectBa. Mosib. MonsipHasg Macca. B3auMocBsi3b KO/IM4eCTBa,
MacCbl W 4YMCJa CTPYKTYPHbIX e[WHUI] BelllecTBa. Pacuétbl 1o ¢opmy/iam
XUMUUECKUX COeIUHEeHUH.

du3nUecKre U XMMHAUYeCKue sIBIeHUsl. XMMHUUecKasi peakiusi U eé TIPU3HaKHU.
3aKOH COXpaHeHHUsI MacChl BellleCcTB. XuMmHUYeckue ypaBHeHUs. Knaccudukauys
XUMUUeCKUX peaklyi (coeJUHeHUs], pa3/ioxKeHUsl, 3aMmelljeHusi, oOMeHa).

XumuuecKutl 3Kcnepumenm:

3HaKOMCTBO C XMMHWUECKOH TIOCYZOM, TIpaBWiaMy paboThl B s1abopaTopuu U
ripuémMamu oOpailljeHust ¢ 1abopaTopHBIM 000pYZOBAaHUEM, U3YUeHHE W OIHCaHHe
bu3nueckux CBOWCTB 00pa3l[0B HeOpraHWUUeCKUX BeIecTB, Hab/rogeHue
(u3nueckux (IJiaBlieHWe BOCKa, TasiHAe Jib/la, pacTHpaHWe caxapa B CTYIKe,
KUIEHWe W KOHZEeHCAlWs BOZAbI) U XMMUUECKUX (TOpeHHe CBeuM, MPOKaTuBaHUe
MeJHOM TTPOBOJIOKH, B3aUMO/EHCTBHEe Mesla C KUCIOTOM) sIBJIeHU, Hab/roieHre 1
onucaHWe MNPU3HAKOB TMPOTeKaHUsI XMMMUYEeCKHUX peakiui (pasjiokeHUe caxapa,
B3aMMOJIEMICTBHE CEPHON KHC/IOTBI C XJIOPUJIOM Oapusi, pa3/ioykeHHe THAPOKCHIA
Meau (II) mpu HarpeBaHWU, B3aWMOZENCTBHE >Keje3a C pacTBopoM conu meau (11),
M3ydeHue CIoCOOOB pasfiesieHHsi CMeceli: C TMOMOILbI0 MarHuTa, (PUIbTpOBaHue,
BbI[IapMBaHUe, AUCTU/IISILYS, XpoMaTorpadusi, TipoBe/ieHre OUMCTKU TTOBAapeHHOMU
comv, HabmoZeHWe W ONMCAHWE  pe3y/IbTaTOB  TIPOBEZEHUs]  OIIBITa,
WTFOCTPUPYIOLL[Er0 3aKOH COXPAaHEeHWsI MacChl, CO3JaHhe MOJeerd MOJIeKY
(LLIapoCTep>KHEBBIX).

BakHel1ie npe/iCTAaBUTE/ I HeOPraHNYeCKHX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3gyxa. Kuciopon — 3/71eMeHT U IIPOCTOe
BelllecTBO. HaxoxkzeHue KuUC/lIopoja B Tpupoje, (U3hueckue W XHMUUeCcKHe
cBoiicTBa (peakiuu ropenusi). Okcuzpl. [IpumeHeHue kucmopoga. CriocoOs



TO/TyUeHUs] KWUC/IOpoZia B jabopaTopud W TIPOMBIIIUIEHHOCTH. KpyroBopor
KUCI0poAa B ipupo/ie. O30H — a/i/IoTporHasi MoAU(UKaLUsl KUCIOpOoZa.

TersioBor 3h@(eKT XMMUUeCKOM peakliuM, TepMOXHMUUeCKre ypaBHEHWUS,
9K30- U SHJIOTepMHUUYECKHe peakluu. TOIUIMBO: Yrosb M MeTaH. 3arpsisHeHue
BO3/1yXa, yCUeHUe TTapHUKOBOTO 3(deKTa, pa3pylleHre 030HOBOTO C/I0s.

Bogopoxy — snemeHT U TipocToe BelljecTBO. HaxoxgeHue BoAopoJa B
npupozie, Gu3MUecKre ¢ XUMHUUECKHe CBOMCTBA, IIpUMeHeHHe, CI0COO0bI
ronyueHusi. KUCioTeI U cosy.

MosisipHbIfi 00BEM ra30B. PacuéThl M0 XUMUUECKHUM YpaBHEHHUSIM.

du3snueckre CBOMCTBA BOAbL. Bozma Kkak pactBopuTenb. PacTBOpBI.
HacelllleHHbIe ¥ HEeHAaChIlleHHble pacTBOpPbL. PacTBOPMMOCTHL BellleCTB B BOJE.
MaccoBas /107151 BellleCTBa B pacTBOpe. XUMHUUYeCKUe CBOMCTBA BO/ibl. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/ie U B JKU3HU 4esioBeKa. KpyroBopoT BOAbI B MPUPOZE.
3arpsi3HeHWe MPUPOIHBIX BOJl. OXpaHa U OYMCTKA TIPUPOAHBIX BOJ,.

Knaccudukaiiys HeopraHudeckux coearHeHui. Okcugbl. Knaccudwukarys
OKCHUZIOB:  comneoOpa3ytoiijie  (OCHOBHbIe, KUC/IOTHbIe, amdoTepHble) U
HecosieoOpa3ytomye. HomeHksaTtypa OKcuaoB. Dusnueckne U XUMUUYECKHE
CBOWCTBA OKCH/I0B. [TonyueHre OKCUOB.

OcHoBanusi. Knaccudukaiiusi OCHOBaHUM: IIEIOUM M HepacTBOPUMbIE
ocHOBaHMsl. HomeHk/aTypa OCHOBaHUMU. PU3NUECKWE U XMMHUYECKHEe CBOKCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiys kucior. HoMeHknatypa kucior. @usnueckuie U
XMMHUYEeCKHe CBOWMCTBA KMCIOT. Psig aktuBHOCTM MeTa/sioB H. H. bekeTtora.
[TosiyueHue KUCIIOT.

Conu. Homenknatypa cosieid. @u3nueckde U XUMUYECKUEe CBOMCTBA COJIeM.
[Tonyuyenue conen.

['eHeTHUecKasi CBSI3b MEXX/1y K/laCCaMH HEOPraHUYeCKUX COeIMHEeHUM.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHUe COoJiep>KaHusl KMCI0poZa B BO3/lyXe, MOoyueHue,
cobupaHue, pacro3HaBaHWe U W3yueHHWe CBOWCTB KHCIOPOJa, HabrozeHue
B3aUMOJIEMCTBUS BeIlleCTB C KMCIOPOJIOM M YyCIOBUS BO3HUKHOBEHUS U
TipeKpairieHuss ropeHus: (To)kapa), O3HaKOMm/ieHWe C o00pa3ljaMH OKCHZOB H
orucaHWe WX CBOMCTB, MoJjyueHue, cobupaHue, paclio3HaBaHWe M U3yueHue
CBOWCTB BOJOpoO/ia (ropeHue), B3auMOJeHMCTBHe BoJopoja € okcuaoMm Meau (II)
(BO3MO>KHO WCTI0/Ib30BAaHWE BHEOMAaTepHasoB), HaO/MomAeHe 00pa3ljoB BeIlecTB
KOJMYeCcTBOM 1 MO/b, MCC/Ie[JOBaHHE OCOOEHHOCTeM pacTBOPEHHSI BeIleCTB C
pa3/iMuHOM pPAacCTBOPUMOCTBIO, TIPUTOTOBJIEHME PACTBOPOB C OMNpeAeIéHHOU
MacCOBOM [10Jiel paCTBOPEHHOI'O BellleCTBa, B3aWMO/IEMCTBUE BOZbI C MeTa/ljlaMU
(HaTpyeM U KajblieM) (BO3MO)KHO HCII0J/Ib30BaHHE BHUeOMaTepUuasoB),



uccieoBaHe 00pa3lioB  HEOpPraHWUeCKHWX BeIlecTB pa3/IMUHbBIX — K/IacCoB,
HabmozieHre U3MeHeHUsI OKpaCKM MH/IWKaTOPOB B PacTBOpax KUCJIOT U ITe/louel,
v3yueHue B3aumojencTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCJIOTHI,
KUCJIOT C MeTaj/ylaMH, peakUUd HeuTpaau3alyd, TOJyuYeHrue HepacTBOPUMBIX
OCHOBAHHWW, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIU, pPeLIeHUe
SKCIepUMeHTabHbIX 33/lau I0 TeMe «BakHellllMe KaacChl HeOpraHU4ecKHUX
coeJHeHUI».

Ilepyiogniuecknn 3akoH u Ilepuognuyeckass cucreMa XHMMHYECKHX
anemeHToB [I. . MenpeneeBa. CTpoeHue aroMoB. XuUMHYeCKas CBfi3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIUuu

[TepBble MOMBITKK KaaCCU(PUKALIMM XUMUUECKUX 3jeMeHTOB. [loHsATHE O
rpyMnax CXOJHBIX 3JIeMeHTOB (IlleJIOUHble U II[eJIOUHO3eMe/IbHbIe MeTaslbl,
rajloreHbl, THepTHBIe ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aMm(oTepHbie OKCHIbI
Y TUZPOKCUBL.

[Teproauueckuii 3akoH. [Tepuoanueckast cucteMa XUMUUECKHX 371eMeHTOB [].
. Mengeneesa. KoporkomepuogHasg U JIMHHOIIEpUOJHAsA (opMBbI
[Teprognyeckor crctembl xumuuyeckux 3yeMmeHToB 1. YI. Mengeneesa. Ilepuoabl
Y rpynnbl. PU3NUECKHHA CMBICI TIOPSAKOBOIO HOMEpPa, HOMEpOB Iepuoja |
TPYMIIbI 3/IEMEeHTa.

CtpoeHure atomoB. CocTaB aTOMHBIX siziep. V30Torbl. D1eKTpoHbl. CTpoeHue
3JIEKTPOHHLIX ~ 000/I0ueK aTromMoB TiepBbiXx 20 XWUMUUECKHX  37IeMEeHTOB
[Teprognueckor cuctembl [. U. MeHpgeneeBa. XapaKTepUCTHMKA XUMHUECKOTO
371eMeHTa T10 ero MojokeHuto B [lepuoanueckoit cucreme /1. I. MeHeneeBa.

3aKOHOMEPDHOCTH HW3MEHeHMsl pajudyca aTOMOB XHWMHUUYECKHX 3JIeMEeHTOB,
MeTa/I/TMYeCKUX U HeMeTa/UTMUeCKUX CBOWCTB M0 TPyTIIaM U Mepruo/aMm.

3HaueHue [Teprogruueckoro 3akoHa U ITeproueckor CMCTeMbl XUMHAUYeCKHUX
57IeMEHTOB [/1s1 pa3BUTHs HayKu U mnpakTuku. [I. V. MeHpeneeB — yuéHbld U
IPa’KJaHUH.

Xvmuyeckass CBsi3b. KoBasieHTHasti (MOJiipHass Y HENOJIIpHAasi) CBSI3b.
OJIEKTPOOTPULIATE/IbBHOCTh XUMUUYECKUX 371eMeHTOB. VIOHHas CBSI3b.

Crerienb  OKuC/IeHUs.  OKUCIUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE — peakLuu.
ITponieccrl OKuCIeHUs U BOCCTaHOB/IeHUsl. OKHC/IUTe/ ¥ BOCCTAHOBUTEIH.

Xumuueckuil 3KcnepumeHm:

n3ydyeHre oOpa3I[OB BeIeCTB META//IOB W HEMETa//IoB, B3aUMOZENCTBUe
TMAPOKCHA LIMHKa C pacTBOpaMM KHUCJIOT W IIeJiouel, TpOBeJeHHe OIbITOB,
WUTKOCTPUPYIOLMX ~ TIPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX  peakLyn
(ropeHue, peakliUM pa3/ioKeHUsl, COeIUHEHNs).

MesicnpeomemHble cesi3u



Peanusansa MexnpeaMeTHBIX CBsi3ed MpPU WM3yUYeHUWM XWMHM B 8 Kiacce
OCYILIeCTBJISIETCST uepe3 HCI0/Ib30BaHHWEe KaK OOIIMX eCcTeCTBeHHO-HayUHBIX
TOHSATUM, TaK W MOHATUM, SIBJISSIOLIUXCS CUCTEMHBIMU [/Is1 OT/e/IbHBIX TPeMeTOB
eCTeCTBeHHO-HAayUHOr0 [IUKJIA.

OO61ue ecTeCTBeHHO-HayuHble TOHSATUS: Hay4HbIM (akT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, Kiaaccuukaius, TepuoJuYHOCTb, HabrozeHue,
5KCIIePUMEHT, MOZeIMPOBaHKUe, U3MePeHne, MOJIellb, SIBJIeHNe.

dusrka: MaTepus, aroM, 3/eKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/INUJ,
V30TOMNBl, PaJMOaKTUBHOCTb, MOJIEKY/a, JeKTPUYECKHUN 3apsfl, BeleCTBO, TeJo,
00BEM, arperaTHoe COCTOsIHUE BeIlleCTBa, ra3, (u3nyeckre BeSTUUUHBI, eIUHULIbI
V3MepeHus, KOCMOC, IJIaHeTkl, 38837161, CoJHLIe.

Buonorusi: porocuHTe3, [bixaHue, brocdepa.

leorpadusi: atmocdepa, rugpocdepa, MuUHepaibl, TOpHbie TIOPO/BbI,
T0JIe3HbIe MCKOMaeMble, TOTVIUBO, BOJHbIE PeCyPChI.

9 KJ/TACC

BeiecTBO 1 XMMHYeCKas peakLius

[Tepuoanueckui 3aKoH. [Teproanyeckasi cucTeMa XUMHUYeCKUX 3/1eMeHTOB /1.
N. MenpgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTH B M3MEHEHUU CBOMCTB
XMMUUECKHX 371eMEHTOB TepBbIX TPEX TePUOMOB, Kajvs, KaabLUsd W UX
COeIMHEHWHA B COOTBETCTBMM C TMOJIOXKEHVWEM 3jieMeHTOB B I[lepuoauueckon
CUCTeMe U CTPOeHWeM UX aTOMOB.

CrpoeHue BelleCcTBa: BHbl XMMWUECKOW CBA3U. THIbI KPUCTAJIMYECKUX
PelIéTOK, 3aBUCMMOCTh CBOMCTB BelljeCcTBa OT TUIIA KPUCTA/UIMYeCKOM PeléTKU U
BHU/Ia XUMUUECKOHW CBSI3U.

Krnaccudukaiyss 1 HOMeHK/IaTypa HeOpraHM4ecKux BelecTB. XHUMUUeCKHUe
CBOMCTBA BEILeCTB, OTHOCALMXCS K PAa3/M4YHbIM K/jacCaM HeOpraHh4yecKux
COeJMHEeHUM, FeHeTUYeCKasl CBSI3b HeOpraHWYeCKrX BeleCTB.

Krnaccudukaiys XuMuuecKUx peakLdi 10 pa3/TMyHbIM MPU3HaKaM (110 YUCTy
¥ COCTaBy YyUaCTBYIOLIMX B peakLUM BeLeCTB, MO TemaoBoMy 3(hdeKTy, Mo
M3MEeHEeHUIO CTerleHel OKHUC/eHUs XUMUUeCKUX 3JIeMeHTOB, 10 00paTUMOCTH, TI0
y4acTHI0 KaTanu3aropa). JK30- U SHJOTePMUUeCKUe peakLii, TepMOXUMHYeCKre
ypaBHEHUS.

[ToHsiTe O CKOpPOCTH XWMHUecKoW peakiuu. [loHsiTHe 006 0OpaTUMBIX U
HeobpaTUMbIX XMMHUEeCKUX peakiysx. [IoHATHe O TOMOTeHHBIX U reTepOoreHHbIX
peakusax. [Ionatue o katanuse. [IoHATHE 0 XMMHUUECKOM paBHOBeCHU. DaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XUMHWYECKOW peaklUd U TMOJIOXKEHHWE XHWMHUYeCKOTO
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAaHOBUTE/IbHBIE  peaklWH,  37eKTPOHHbIM  OamnaHc
OKHC/TUTE/IbHO-BOCCTaHOBUTEIBHOW peaklii. CocTaB/ieHre YpaBHeHU!



OKHC/TUTE/IbHO-BOCCTAaHOBUTENBHBIX ~ peakKlMi C  HCIIO/b30BaHWEM  MeTo/ia
3/IeKTPOHHOTO OasaHca.

Teopus 3/1€KTPOTUTUUECKON JUCCOIHAIIUH. DIEKTPOJIUTEI U HEIJIEKTPOIUTHI.
KaTroHbl, aHWOHBL. MeXaHW3M [UCCOLMALIMM BeIeCTB C pa3/IMUHbLIMH BHAaMU
XUMHUecKol cBsi3u. CrereHb Auccoraiu. CUIbHbIe U C1abble 37IeKTPOATHI.

Peakiiuy MIOHHOTO 0OMeHa. Y CJIOBHS MPOTeKaHUs Peaki[iii HOHHOTO 0OMeHa,
TO/IHbIE W COKpall[éHHble MOHHbIE ypaBHeHUs peakiuii. CBOMCTBa KHCJIOT,
OCHOBaHMM M cojilei B CBeTe TIpe/iCTaB/ieHUd 00  3/IeKTPOIUTUUECKON
auccorualuu. KauecTBeHHbIe peakijuu Ha UOHBI. [ToHSTUe 0 TUIpOJIK3e COei.

XumuuecKuil 3Kcnepumenm:

03HAKOMJIEHHE C MO/Ie/IIMHA KPHUCTa/UTMUeCKUX PEeIIETOK HeopraHuueCKux
BeIl[eCTB — MeTa//IOB U HeMmeTa/ysIoB (rpadura U anMasa), C/I0XKHBIX BellleCTB
(x7opuia HaTpUs), UCC/Ie/JOBaHUe 3aBUCHMOCTH CKOPOCTU XMMHUECKOW peaki[uu
OT BO3JEWCTBUS Ppa3MMUHbIX (PAKTOPOB, HCCAEOBAaHUE 3IEKTPONPOBOAHOCTH
pPacTBOPOB BeINleCTB, TMpoIjecca AUCCOLMALIMM KHC/IOT, IIefiouell U Coyeu
(BO3MOXKHO  WCIO/b30BaHWe BH/IE0 MaTepuasioB), TIpOBeJieHHUe  OIIbITOB,
W/UTIOCTPUPYIOIINX ~ TIPU3HAKA  TPOTeKAaHWsS  peakluid HWOHHOrO  oOMeHa
(oOpa3oBaHue ocajgka, BblJe/eHHe Tas3a, oOpa3oBaHWe BOJbI), OIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPBl  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX — peaKIIM
(ropeHue, peakiiyd pa3/iO>KeHUs], COeJIMHEHUsI), paclio3HaBaHUe HeopraHUuueCcKuX
BEIIIeCTB C TIOMOIIbI0 KaueCTBEHHbIX peakiii Ha HOHBbI, pelleHHe
9KCIIePUMEHTAMBHBIX 3a/jau.

HemeTa bl M MX COe/JHHEHHUA

OObijasi  xapakTepucThKa TasoreHoB. Oco0eHHOCTH CTPOeHHUsi aTOMOB,
XapakTepHble cTereHH okuciaeHus. CTpoeHue U (U3MUeCKHe CBONCTBA ITPOCTHIX
Bell[eCTB — Ta/ioreHoB. XWMHWUeCKHMe CBOWCTBa Ha TIpuMepe  XJjopa
(B3auMoOIeiCTBEe C MeTa/llaMM, HeMeTaslaMM, IilejiouamMu). XJI0pOBOJOPO/.
ConsHasi KHUCJ/IOTa, XUMUUYECKHe CBOMCTBa, IO/yueHHe, MpruMeHeHue. [leiicTBre
XJIopa U XJIOPOBO/IOPOJia Ha OpPraHW3M uYejioBeKa. BakHelIme XJIOpUJbI U UX
HaxoyKJeHue B TIpUpo/e.

OO011jasi xapakTepucTHKa 371eMeHTOB VIA-rpymbl. Oco6eHHOCTH CTpPOeHUs
aTOMOB, XapaKTepHble CTereHd OKHuciaeHus. CTpoeHHe U (H3WUYEeCKHe CBOMCTBA
TIPOCTBIX BeIeCTB — KUCI0POZa U cepbl. AJVIOTPOITHbIE MOAUGMUKAIIMM KMCIOPOo/ia
U cepbl. XuMHueckde cCBOMcTBa cepbl. CepoBO/IOpPO/, CTpoeHue, (Gu3nueckKue U
XUMUUecKre cBoicTBa. OKCHABI Cepbl Kak MpeJCTaBUTeIN KHUCIOTHBIX OKCH/IOB.
CepHasi KHC/I0Ta, GHU3NUeCKMe W XWMHUeCKHe CcBoicTBa (oOmue  Kak
TIpe/iCTaBUTeN  KjJacca KHCIOT U crheruduyeckrde). XHUMUUeCKHe peakllvy,
7ie)kaliie B OCHOBe TMPOMBIIIVIEHHOTO Criocoba IMOoyyeHUss CepHOM KHCIOTHI.
[TpumeHeHHe cepHOM KUCAOThI. COMM CepHOI KMC/IOThI, KAUeCTBeHHAsI peakiiys Ha



cysib(at-uoH. HaxoxxgeHve cepbl U e€ coelMHEHUW B mpupoje. XUMHUYECKOoe
3arpsi3HeHre OKpY»Kalolllel CpeJibl COeIMHEHUSIMU Cepbl (KUC/IOTHBIE [OXK/[H,
3arpsi3HeHue BO3/yxa U BOI0EMOB), CIIOCOOBI ero TipeZioTBPalL[eHMsl.

OO61jasi xapakTepucTuka 3/eMeHTOB VA-rpynmbl. Ocob6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTelleHW OKUCJ/ieHWs. A30T, paclpoCTpaHeHUe B TIPUPO/E,
(dur3nueckue U XUMUUecKue CBoMCcTBa. KpyroBopoT a3oTa B npupoje. AMMUaAK, ero
(r3nUecKre U XMMUYeCcKre CBOMCTBA, MOyueHre U npuMeHeHue. Co/id aMMOHUS,
UX (pu3rueckue U XMMUUeCKre CBOMCTBA, MpUMeHeHHe. KauecTBeHHasi peakiysi Ha
VMOHbI aMMOHUS. A30THasi KUC/IOTa, eé TojiydeHUe, (pU3nueckde U XUMUUYECKHe
cBoiicTBa (0Ol[Me Kak TMpeACTaBUTeNsT Kjacca KUCIOT U crheluduueckue).
Wcrnonb3oBaHWe HUTPAaTOB M COJIeM aMMOHMSI B KadyeCTBe MHHepaIbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKPY>Karollel cpefibl COeIMHEHUsIMU a30Ta
(KUCTIOTHBIE [TOXKAW, 3arpsi3HeHWe BO3/yxa, TOYBbI U BOZA0EMOB). Pocdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, pusnueckve M XUMHUYECKWe CBOMCTBA.
Oxkcup dhocdopa (V) u dochopHas kucnorta, pusnueckre U XMMUUeCKre CBOKMCTRBA,
nosyueHue. Vcriosib3oBanue pocdaToB B KaueCTBe MUHEPATBHBIX YA00peHUI.

O61ast xapakrepucTyika 37eMeHTOB [VA-rpymnmbl. OcoOeHHOCTA CTPOEeHWUS
aTOMOB,  XapakTepHble  CTelleHW  OKWUCJIeHWs.  YTJIepoJ,  a/JIOTPOIHbIe
MOAU(UKALIUM, pacrpoCcTpaHeHue B TIpUPOJe, (uanueckrue U XUMHUYECKHe
cBoiicTBa. Afcop6iusa. Kpyroeopot yriepozia B npupoge. OKCHABI yIieposa, Uux
(¢u3Mueckue M XUMHUUeCKHMe CBOWCTBA, [eWCTBUME HA JKUBbIE OpraHU3MBbI,
ToJiyuyeHre W TIpUMeHeHWe. DKOoJiorThdecKue mpobseMbl, CBsi3aHHbIe C OKCHIOM
yrnepoaa (IV), rumorte3a r1/1006a7bHOTO TOTETUIEHHSI K/IWMaTa, IMapHUKOBBINA
3¢bdekT. YrosbHasi KUCIOTA U €€ COoJd, UX (hU3nUecKre U XMMHUUYeCKue CBOMCTBa,
nosyyeHrue W TipuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHaAT-MOHBI.
Wcnonb3oBaHue KapboHATOB B ObITY, MeAULIVHE, TTPOMBIIIEHHOCTH U CeTbCKOM
XO35IUCTBeE.

[TepBoHaya/ibHbIE TIOHATHSI 00 OPraHUYeCKUX BelllecTBax Kak O COeUHEHUsIX
yrjepoga (MeTaH, 5TaH, 3TUJIEeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCYyCHas KUC/10Ta).
[TpupoaHbie WCTOYHWKW YIJ/IeBOAOPOAOB (yroib, TPUPOAHBIA ra3, HedTb),
MIPOAYKThI UX TiepepaboTku (OeH3uH), WX POJb B ObITY W TIPOMBIIIJIEHHOCTH.
[ToHsTHe 0 6GMOIOTHYECKU Ba)KHBIX Bell[eCTBaX: KHpaX, Oeskax, yrieBojax — U Ux
pOJM B JKA3HM UejOoBeKa. MarTepuasbHOe €eJWHCTBO OpPraHUYecKux U
HeOpraHWYeCcKrX COeJJMHeHHUH.

KpeMHuii, ero ¢usnueckue ¥ XWUMHUUeCKUEe CBOMCTBa, TIOJlydyeHUE U
npuMeHeHre. CoeZHeHUsi KpeMHUsi B Tmipupofe. OOiue mnpeacTaBieHdss 00
okcuzie kpemuus (IV) u kpemHueBor kuciote. CUIMKaThl, UX UCIOJIb30BAaHUE B
ObITY, B TIPOMBIIIIEHHOCTH. BakHelIe CTpouTe/lbHbIE MaTepHasbl: KepaMHKa,



CTEeKJI0, 1ieMeHT, 6eToH, >kee300eToH. [IpobieMbl 6e30TMacCHOTO MCITOMB30BaHUS
CTPOUTEeBHBIX MaTePUA/IOB B TTOBCEJHEBHOMN XKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00Opa3ljoB HEOPTaHUUYECKUX BeIIeCTB, CBOMCTB COJITHOW KHC/IOTHI,
TIpOBe/ieHre KaueCTBeHHBIX peaklii Ha XJIOPUA-UOHBI U HabO/roZieHre TIPU3HAKOB
VX TIPOTeKaHWsl, OMbIThl, OTPaKarolue ¢(U3NUecKue W XUMHUYecKrhe CBOWCTBA
rajJiorTeHoB M HUX COeJIMHeHWM (BO3MOXXHO MCIIO/Ib30BaHWe BU/leOMaTepUasioB),
o3HakKOMmJieHHe ¢ obpa3ijaMd XJIOpHAoB (raJioTeHU/I0B), O3HAKOMJIeHWe C
obpasijaMmu  ceppl U €€  coeAUHEeHUsAMU  (BO3MOXKHO  KCITO/Ib30BaHUe
BH/JleOMaTepuasioB), Hab/oeHye rpoliecca 00yr/vMBaHUsl caxapa Iof, AelCTBUeM
KOHIIEHTPUPOBAHHOW CEpHOW  KWUCJ/IOThl, W3yueHHe XHUMUUYeCKUX CBOMWCTB
pa30aB/IeHHOM CepHOU KUCJ/IOTHI, TIPOBeJieHre KaueCTBEeHHOM peaKIMy Ha Cy/ibdar-
WOH U HabsoJileHne TMpH3HaKa eé TIPOTeKaHHUs, O3HakoMJieHHe C (U3rueCKUMU
CBOMCTBaMH a30Ta, ¢dochopa M UX coeJUHEHWM (BO3MOXKHO WCI0J/Ib30BaHUe
BU/leOMaTepUuaioB), oOpa3ijaMu a30THBIX U (ochopHBIX ya00peHul, moayueHue,
cobupaHue, pacrio3HaBaHWe W W3yueHHWe CBOWCTB aMMMaKa, TIpOBeZieHHe
KaueCTBEeHHbIX peakldid Ha MOH aMMOHUS U (PocdaT-uoH U U3yueHue NMPU3HAKOB
HX TMPOTeKaHUsl, B3aUMO/IeMCTBUE KOHL[EHTPUPOBAHHOW a30THOW KHCJIOTHI C MeIbIO
(BO3MOYKHO WCII0/Tb30BaHue BU/leOMaTepUasioB), v3yueHue Mozeneu
KPUCTA/UIMUECKUX PpeIIETOK anmMasa, rpadura, ¢ysuiepeHa, O3HAaKOMJIEHUE C
TIPOL[eCCOM  aZicopOIM  PACTBOPEHHBIX BeI[eCTB AKTUBHUPOBAHHBIM YTJIEM W
yCTPOMCTBOM MPOTUBOrasa, MojydyeHue, coOmMpaHue, pacrio3HaBaHUe U M3yueHHe
CBOMCTB YT/IEKHMC/IOTO ra3a, TpoBe/ieHre KaueCTBeHHbIX peaKlMi Ha KapOoHaT u
CUJMKaT-UOHbl W U3ydyeHWe TMpPU3HAKOB UX TMPOTeKaHUs, O3HaKOMJIeHWe C
TPOJIyKLIMel CUJIMKAaTHOM TIPOMBIIIJIEHHOCTH, pellleHhe SKCIepUMeHTa/lbHbIX
3a/ia4 Mo TeMe «BakHel11e HeMeTalIbl U UX COeIMHEHUSI».

MeTta/ibl U MX COeUHEHUS

OO011jasi XapaKTepUCTUKAa XUMUUECKUX 3/IeMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
ux monioxkeHuss B [lepuosnueckoil cucTeMe XUMHYeCKuX 3jieMeHTOB [. U.
MeHeneeBa U cTpoeHusi aToMOB. CTpoeHHe MeTa/sioB. MeTayinueckasi CBsI3b U
MeTa/uIhueckasi  KpUCTa/uldueckasi  pelliéTKa.  JJeKTPOXMMUUYeCKUMd  psf
HaTpsbKeHU MeTasiioB. @u3nyeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
CrocoObl TIOyueHUs1 MeTa/yioB. [IoHSATHME O KOpPpO3WH MeTaslyioB, OCHOBHbIE
crocobbl 3amThl WX OT Koppo3uu. CriaBel (CTajib, UYTyH, AFOPa/IFOMUHUM,
OpoH3a) 1 X NprUMeHeHre B ObITY U MPOMBIIILJIEHHOCTH.

[TesouHble MeTa/LIbL: TOOXKeHUe B [leproanueckoil cucTeMe XWUMHUECKUX
snemeHTOB [I. Y. MeHzeneeBa, CTpOeHHWe WX aTOMOB, HaXOXJeHHe B MPUPOJE.
dusnueckre U XUMUUeCKUe CBOMCTBA (Ha rpuMepe HaTpus U Kanus). OKcUabl 1



TUAPOKCUIBI HATpuUsd W Kanusd. I[IpuMeHeHHe Ie/IOUHBIX META//IOB U UX
coeJIMHEeHUH.

[IlenouHo3eMenbHbIE MeTa/ulbl MarHUKM W KajJbLWMW: TIOJIOKEHWE B
[Teproanyeckol cucteMe xumuueckux snemeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/leHue B Tipupoje. Prusnueckre U XUMUUYeCKUe CBOMCTBA MarHusi
U Kaablusl. BakHeMive coefauHeHUs1 Kajablusl (OKCH[, THUJIPOKCHZ, COJM).
JKécTKOoCTb BOJIBI U CITOCOOBI €€ yCTpaHeHUsl.

AsroMyHUN: TI0/i0KeHWe B [Teproanyeckol cucTeMe XUMHUUYECKUX 3/1eMEHTOB
. N. MenpeneeBa, CTpoeHHe aToma, HaxoxzeHWe B Ipupofe. dPusuueckue U
XUMHUeCKHe CBOMCTBa atOMUHMS. AM@oOTepHble CBOMCTBA OKCH/la U THAPOKCH/A
aTFOMUHUS.

Kenezo: nosnoxenue B [lepuoanueckor cucteMe XMMHUUYECKUX 371eMeHTOB /1.
W. MeHgeneeBa, CTpOeHHWe aTOMa, HaxoXAeHue B mpupoze. dusnueckue u
XUMHUYEeCKHe CBOMCTBA kese3a. OKCupl, TUAPOKCHBI U conu Kese3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOTyUEHHUE.

XumuuecKutl 3Kcnepumenm:

O3HaKOM/ieHWe C obpa3llaMu MeTa/uyIoB U CIUVIaBOB, UX (HU3MUeCKUMU
CBOMCTBaMH, M3yueHHWe pe3yJibTaTOB KOPPO3UM  MeTa/uyioB  (BO3MOXKHO
WCTIO/Ib30BaHHe BHIeOMaTepHanoB), 0COOeHHOCTell B3aUMOJEHCTBUSA OKCHAA
KaJbLWsi M HAaTpusi C BOAOU (BO3MOXXHO MCII0/Ib30BaHME BHE€OMAaTepPUasoB),
WCCIeJOBaHUe CBOMCTB >KECTKOW BO/IbI, TIPOLiecca TOpPeHus kKejie3a B KUC/IOpO/jie
(BO3MOXKHO  WCMOJIb30BaHWE  BUJIeOMAaTepyasioB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbIX peaklMid Ha WOHbI: MarHus, Kaablys, aJFlOMUHMS, LIMHKA, ’KeJje3a
(I1) u xene3a (III), meau (II), HabmMomeHWe U OMMCAHHWE TPOIIECCOB OKpAITMBAHUS
TJlaMeHU MOHaMW HaTpusi, Kaius U Kajibldsd (BO3MOKHO HCIIOJIb30BaHHE
BU/leOMaTepUasioB), UCC/IeloBaHHe aM(OTEePHBIX CBOWCTB TU/IPOKCHA aTFOMUHUS
Y TW/IPOKCH/A LIMHKA, pellleHre SKCIepUMeHTa/IbHBIX 33/]au 1Mo TeMe «BakHew1ive
MeTaJsUlbl U UX COeJUHEeHUS».

XUMHA ¥ OKpY)Kamllasa cpeaa

BemectBa ¥ maTepuanbl B MOBCEJHEBHOW >XM3HM uejioBeKa. be3omacHoe
WCTIO/Tb30BaHKe BEIeCTB U XMMHUECKHUX peaklni B ObITy. IlepBast OMoIIb TIpH
XMMHUYECKUX O’KOrax U OTpaBJ/IeHUSIX.

XyUMHUYecKoe 3arpsi3HeHUe OKpYy’Karoller cpefbl (TipefiefibHasi [OMyCTHUMast
KOHILIeHTpalus BelllecTB, fasee — [1/1K). Ponb X¥MuM B pellieHUH 3KOJ0TAYeCKUX
ripo6sieM.

Xumuueckuil 3KcnepumeHm:

n3ydyeHre 00Opasi[oB MaTepranoB (CTEK/O, CIUIaBbl METAJI/IOB, IO/MMEePHbBIe
Marepuarbl).

MesicnpeomemHble ces3u



Peanuszanus MeXXrnpeJMeTHBIX CBsi3el MpPU HU3yuyeHMM XUMHM B 9 Kjacce
OCYILIeCTBJISIETCST uUepe3 HCI0/Ib30BaHHWe KaK OOIIMX eCcTeCTBeHHO-HayUHbIX
TOHSATUM, TaK W TMOHATHH, SIBSIFOIUXCSI CUCTEMHBIMU /1JIs1 OT/ie/IbHbIX MpeJMeTOB
eCTeCTBEeHHO-Hay4YHOI' O LJUK/Ia.

OO61e ecTeCTBeHHO-HayuHble TIOHSTHS: HayuHbId (DaKT, rUMOTe3a, 3aKOH,
TeopUsi, aHaau3, CUHTe3, KaaccuduKalusi, TMepuoJUYHOCTb, HabmoeHue,
5KCIIEPUMEHT, MOJie/IMpOBaHue, W3MepeHre, MoJefb, SBJeHHe, IapHUKOBbIN
3¢ (eKT, TeXHOIOTUsI, MaTepyaJIbl.

dusuKa: MaTepusi, aToM, 37eKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIbl, PaJMOaKTUBHOCTb, MOJIEKYy/a, 3/eKTPUUECKWN 3apsi, MPOBOJHHUKH,
TIOJIYTIDOBO/IHUKY, /IU3/EeKTPUKM, (POTO3/eMeHT, BelecTBO, Teno, O00béM,
arperaTHOe COCTOSIHME BeLeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTa/IAYeCKast
pelléTKa, CIjiaBbl, (PU3WYECKHe BEeJIWYMHBI, eJUHULbl M3MepeHUs, KOCMUYeCcKoe
MIPOCTPAHCTBO, MJIaHeThl, 3B83/1bl, Co/HLIe.

Buonorusi: ¢oTtocuHTe3, AbixaHue, OGuocdepa, 3KOCHCTEMa, MHUHepa/bHble
y00peHusi, MUKPO3/IeMeHTbI, MaKpPO3JIeMeHThI, TUTaTe/IbHbIe Bell[eCTBa.

leorpadgms: armocdepa, rugpochepa, MuHepanbl, TOpPHble TIOPOABI,
T0JIe3HbIe UCKOTaeMble, TOTJIMBO, BOJHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI I1O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJ/IBTATBI

JINYHOCTHBIE pe3y/ibTaThl OCBOEHUsI TIPOrpaMMbl OCHOBHOTO 0OIllero
obOpa3oBaHUsI JOCTUralOTCs B Xoje OOyueHMs] XMMUU B e[AWHCTBE YueOHOU U
BOCITUTaTeIbHOW JeSITeIbHOCTA B COOTBETCTBUU C TPAZULIMOHHBIMUA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM ¥ YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, TPUHATBIMH B
obilecTBe mMpaBWIaMKd M HODMaMH TIOBeJileHWss W CIOCOOCTBYIOT TIpoLjeccaM
CaMOIO3HaHUs1, CAaMOPa3BUTHS U COLIMAIU3aLMK 00yUaroIuxcsl.

JINUHOCTHBIE ~ pe3y/bTaTbl  OTPa)kalOT ~ TOTOBHOCTb  00y4YaroL[uXCs
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3UTHMBHBIX LIEHHOCTHBIX OpWEHTalui U
paclIpeHye OnbITa JesiTe/lbHOCTA Ha eé OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpUOTHUECKOr0 BOCTIUTAHHUS:

L|IEHHOCTHOI'O OTHOLIEHUs K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
¥ Hay4yHOMYy Hac/eJul0, TOHWUMaHWsl 3HaueHHWs XMMHUUeCKOW HayKu B >KU3HU
COBpPEMeHHOro 0011]eCcTBa, CIIOCOOHOCTU BaZieTb JOCTOBepHOW HH(popMaleid o
NepesioBbIX [JOCTKEHUSIX U OTKPBITHUSIX MHPOBOM M OTeueCTBEHHOW XMW,
3aMHTepecOBaHHOCTH B HayUHbIX 3HaHHUSAX 00 yCTpOMCTBe MUpa U 00I1leCTBa;

2) rpaXJaHCKOr0 BOCIUTAHMSA:

NpeJiCTaB/AeHUss O COLMAJbHBIX HOPMax M TNpaBWIaX MeXIUUYHOCTHBIX
OTHOLLIEHUH B KOJIJIEKTUBe, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIleCTBEHHO
MoJjie3HoW,  y4ueOHOMCC/IeZloBaTe/IbCKOM,  TBOPUECKOM W JAPYyrMX  BHaXx
JiesiTeTbHOCTU, TOTOBHOCTA K Pa3HOOOpPa3HON COBMECTHOM [IesiTeJIbHOCTH TIpU
BBITOJIHEHUM yueOHbIX, TI03HaBaTe/lbHBIX 3a3/layu, BbLIMIOJTHEHUU XUMHUECKHX
5KCIIepUMEHTOB, CO3/JaHUM yueOHbIX MTPOEKTOB, CTPeMJ/IeHHs] K B3aUMOIIOHUMaHUIO
¥ B3aUMOITIOMOILI[M B TIpollecce 3TOM yueOHOM JesTeNbHOCTH, T'OTOBHOCTH
OLleHMBaTb CBO@ TIOBeJleHMe U TIOCTYNKA CBOUX TOBapuiled C T03ULUU
HPaBCTBEHHBIX U NTPABOBLIX HOPM C YUETOM OCO3HaHUS MOC/IeCTBUI MOCTYIIKOB;

3) eHHOCTH HAy4YHOTr'0 MO3HAHMS:

MHUDPOBO33peHYeCcKue Tpe/CTaBAeHUs] O BellecTBe U XUMHUYEeCKOW peakLvy,
COOTBETCTBYIOLLIE COBPEMEHHOMY YPOBHIO Da3BUTHS HayKd M COCTaBJISIOLME
OCHOBY [/l TIOHUMaHUs CyL[HOCTH HayyHOW KapTHUHBI MUpa, TpeZCTaBeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSX pPa3sBUTUS TNPUPOABI, B3aMMOCBS3AX 4YeJIOBeKa C
MPUPOJHOMN CpeJIor, O POJIM XMMHU B TI03HAHUM 3THUX 3aKOHOMEPHOCTEN;

M03HAaBaTe/IbHbIE MOTHUBBI, HarlpaB/eHHbIE Ha TMOy4YeHUEe HOBBIX 3HAHWW T10
XUMUM, Heobxoaumble 1751 00BsiCHeHUss Hab/IFoZiaeMbIX TIPOLIECCOB U SIBJIEHHH,
M03HAaBaTe/bHOM, MH(POPMALMOHHOM W UMTAaTeNbCKOM Ky/bTypbl, B TOM YHCJIe
HaBBIKOB CAMOCTOSITe/IbHOW PaboThl € yueOHbIMUA TeKCTaMH, CIPaBOYHOMN



JIUTepaTypod, [JOCTYMHBIMHA TeXHUUeCKUMU CpeACTBaMU HWH(POPMAaI[MOHHBIX
TeXHOJIOTUI;

MHTepeC K OOyueHHI0O U TIO3HAHUI, JHOO03HATENBbHOCTb, TOTOBHOCTH M
CroCcOOHOCTHL K caMo00pa3oBaHMIO, TIPOEKTHOM UM HMCC/e/l0BaTe/bCKOM
JesiTe/IbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBIeHHOCTU W yYPOBHSI OOyueHUsi B
JlalbHeMIIIeM;

4) dhopMupoBaHMA KyJIbTYPHI 3J0POBbS:

OCO3HaHWe TIIeHHOCTH J>KW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3[J0POBBIO, YCTAHOBKM Ha 370POBbINi 00pa3 >KW3HU, OCO3HaHWE TIOC/eACTBUUA U
HeTpUsTHe BpeJHbBIX TTPUBBIUEK (YITOTpeOIeHUs a/IKOro/is, HAPKOTHUKOB, KYPEeHHS)),
HeoOXoauMOCTH  COOMo/leHrs MpaBUa  Oe30macHOCTH Tipy  obpareHud  C
XUMUUECKUMH BellleCTBaMU B OBITY U peaibHOM »KU3HU;

5) TPYAOBOro BOCIIUTAHUSA:

WHTepeC K MPaKTUUeCKOMY U3yueHHI0 ripodeccuii ¥ TpyJa pa3iuyHOro poja,
yBa)KeHHWe K TPYyJy U pe3y/ibTaTaM TpPYZOBOH JAesTebHOCTA, B TOM UHC/e Ha
OCHOBE TPUMEHEHWS TMpeJAMETHbIX 3HAaHWW IO XHWMHH, OCO3HAHHBIA BBIOOP
WHAVBU/IyaIbHOM TPaeKTOPHH TPO/j0/DKeHUs] 06pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CMTOCOOHOCTH K XUMUH, OOITIeCTBEHHBIX MHTEPECOB U MOTPeOHOCTeH,
yCrenrHoi npodecCroHaIbHOU AesITeTbHOCTHA M Pa3BUTHUSI HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB aZlalITUPOBATLCS B TIPO(heCCUOHAILHOU Cpe/e;

6) 3K0/I0ruH4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH Ilesilecoobpa3HOe OTHOIIeHWe K TIPUpPOZie KaK WMCTOYHUKY
JKU3HU Ha 3emJie, OCHOBe eé CyIlleCTBOBaHUS, TOHUMaHUe 11eHHOCTH 3/J0POBOT0 U
Ge3omacHoro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIeHHe K COOCTBEHHOMY
bU3MUeCKOMY W TICUXWYECKOMY 370POBbIO, OCO3HaHWE IeHHOCTU COO/MI0/IeHus
ripaBu/I 6e30MacHOTO TMOBe/jeHus TIpY paboTe C BelljeCTBaMU, a TakKKe B CUTyalusX,
YTPOJKAIOIIUX 3/[0POBBIO 1 KU3HHU JIIO/IEH;

CrIOCOOHOCTU TIPUMEHSITh 3HaHUS, ToJiyyaeMble MPU U3yUeHUU XUMUH, 7S
pellieHus 3a/lay, CBA3aHHBIX C OKPY’KarloIel TTPUPOIHOM CPe/IOH, /Jisi TIOBBIIIIEHHS
YPOBHSI  9KOJIOTHUECKOW KYJIbTypbl, OCO3HaHHsA TJiobanmbHOTO  XapakTepa
9KO0JIOTUYECKUX TIpo0sieM U TiyTel WX pellleHdsi TIOCPeICTBOM MeTO/I0B XHMHUH,
9K0JIOTUYECKOTO MBIIIIeHHs], yMeHUs] PYKOBO/ICTBOBATLCSI UM B M03HaBaTeIbHOM,
KOMMYHHMKATHUBHOW U COLMATbHOM TTPAKTHKeE.

METAIIPEAMETHBIE PE3YJ/IBTATDI

B cocraBe MeTaripeIMeTHBIX Pe3y/JbTaTOB BBIAIEJIAIOT 3HAUHUMbBIE  [JIsI
dbopMrpoBaHHs MHUPOBO33peHUsT O0OlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIDUHLIWII, TUTIOTe3a, (PaKT, chucTeMa, MpoLiecc, IKCIIePUMEHT U JIpyroe.), KOTOpbIe
WCTIOJIb3YIOTCSI B €CTeCTBEeHHO-HAYUHBIX YUeOHBIX IpeJiMeTax W IT03BO/ISIOT Ha
OCHOBe 3HaHMWM U3 ITUX TIpeIMeTOB (DOPMUPOBATH Ipe/iCTaB/IeHue O 1[eJI0OCTHOMN



HayYyHOUW KapTWHe MHpa, U YHUBepca/ibHble yueOHbIe AelicTBUs (TI03HaBaTe/bHbIE,
KOMMYHUKATUBHbIE, DPeryasSTHUBHbIE), KOTOpble obecrieunBaioT (HOpMHpOBaHUe
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIaHUPOBAaHUIO U OCYII[ECTB/IEHHIO y4eOHOM
JesiITeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE yueOHbIe JeHCTBUS

Ba3oBble lorH4yecKue JeiCTBHs:

yMeHUs] UCMO0/Ib30BaTh TIPUEMBI JIOTMUECKOTO MBIILJIEHUs] TIPU OCBOEHUU
3HAaHWUU: PAaCKpbIBaTb CMbBIC/T XUMUUECKUX TIOHSATHH (BbIZE/ATb UX XapaKTepHbIe
TIPU3HAKK, yCTaHaB/MBaThb B3aWMOCBSI3b C ADYTMMU TMOHSATUSIMM), UCII0JIb30BaTh
TIOHSITUS /iJ1s OObSICHEHHS OT/e/IbHBIX (JAaKTOB U sIBJIEHUH, BLIOUpATh OCHOBAHUS U
KpUTepUr /51 KiacCUpUKalMd XUMUYeCKUX BeIeCTB U XMMHUeCKUX peakiui,
yCTaHaB/MBaTh TIPUUMHHO-C/IEICTBEHHbIE CBSI3M MeXAy OO0beKTaMu H3yueHus,
CTPOUTH JIOTUUECKUe pacCyAeHusi (MHAYKTUBHbIe, le/lyKTHBHbIe, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHWe TIpUMEHSTb B TIpollecce TIO3HaHUSI TOHATHS (TIpeMeTHble W
MeTaripe/iMeTHbIe), CHMBO/IMUeCKre (3HAaKOBbIe) MO/Ie/TH, UCTI0/Ib3yeMble B XUMUH,
1IpeoOpa30BbLIBaTh IIMPOKO MIPUMEHsIeMble B XUMHUH MOZe/IbHbIe TIpe/ICTaB/IeHUs —
XUMUUeCKUN 3HaK (CUMBO/J 3/ieMeHTa), XuMuueckass (opMyna W ypaBHeHUe
XUMUUECKOM peakluy — MpH pellleHuM yueOHO-T103HaBaTebHbIX 3afiau, C YUYETOM
3TUX MO/IeNTbHBIX TMpe/JCTaBAeHUIN BbIAB/IATb U XapaKTePU30BaTh CYII[eCTBEHHBIE
TIPU3HAKU U3yUaeMbIX 0OBEKTOB — XUMHUUECKUX BEIeCTB ¥ XMMHUECKUX peakiii,
BLISIBIISATH ~ OOIIMe  3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U W
TIPOTHUBOPEUMs B U3yuaeMbIX MPOLeccax U siBJIeHUsIX.

Ba3oBble ucc/iejoBaTe/IbCKUe el CTBYS:

yMeHHe HCII0/b30BaTh MOCTaB/ieHHbIE BOIPOCHI B KaueCcTBe WHCTPyMEHTa
MO3HAHWS, a TakKKe B KaueCTBe OCHOBBI MJii (DOPMHUDOBAHUS THUIIOTe3bl T10
TIPOBepKe MPaBUJIbHOCTU BbICKA3bIBA@MbIX CYKIEHU;

npuobpeTeHre OMbITa IO TJIAHUPOBAHWIO, OPraHM3allid M TPOBe/IeHHUI0
yUEeHMUeCKUX 9SKCIIeDUMEHTOB, yMeHHWe HabO/MofaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITe/TbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpOBaTh 0000IIeHUs U
BBIBO/IBI TI0 pPe3y/ibTaTaM TTPOBeJEHHOIO OITbITa, UCC/IeZI0BAHNS, COCTAB/ISITh OTUET
0 TIpO/ieJIaHHOM paboTe.

Pabota ¢ nuHopmarueii:

yMeHWe BbIOWpaTh, aHAJM3UPOBaTh W HWHTEPIPETHUPOBaTh WH(OPMALHIO
pa3/IUUHBIX BUAOB U (HOPM Tpe/CTaBaeHUs, MOyyaeMyto U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOMYJ/IIpHasi JUTepaTypa XWUMHUYECKOTO COj/lepKaHHsl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUUECKH OlIeHHBAaTh TPOTHUBOPEUMBYIO U
HeJIOCTOBepPHYI0 MH(OpMaIHIo;



yMeHUe TIPUMeHSITh pa3/iMyHble MeTOZbl M 3arpochl MpH TOHMCKe U oTOope
WHGOpPMAI[Md U COOTBETCTBYIOIIUX [JAaHHBIX, HEOOXOAWUMBIX I BBITOJHEHUS
yueOHBIX 1 IMO3HaBaTebHBIX 33/lau OMNpe/e/IEHHOTO THIIA, TIPUOOpeTeHHe OTbiTa B
o0/acTd  MCTOB30BaHUSI  MH(POPMAI[MOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTUH,
oBJlaZieHWe KyJIbTYpOU aKTUBHOT'O HCITI0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMA/IBLHYIO (hOpPMY IpezcTaB/ieH|us nHOpMaLiy U
WJUTIOCTPUPOBATh pelllaeMble 3a/laud  HeCJO0KHBIMU CXeMaMH, AvarpaMMaMy,
apyrumu (opmMamu rpaduku U UX KOMOWHAIUSMU;

yMeHWe WCI0/Ib30BaTh W aHA/JW3UpOBaThb B Tipollecce yueOHOW W
WCCIIe[JOBaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALUIO O BAUSHUM TPOMBIILIEHHOCTH,
CeIbCKOTO XO03sCTBA U TPAHCIIOPTa HAa COCTOSIHHE OKPY)Karoled TMpPUpPOJHOU
cpeJpbl.

KoMMyHHKaTHBHBIE YHHBepCa/IbHbIe yueOHbIe JeCTBHUS:

yMeHMs1 3ajilaBaTb BOIMpOChl (B XoZe Auanora v (WiM) [AUCKYCCUH) TIO
cyliecTBy  obcykgaemoil  Tembl, (OpPMYJHMPOBAaTb  CBOU  TIpPeJ/IOKeHUs
OTHOCHTEJTLHO BBITIOJTHEHUS TIPe/JIOKEHHOH 3a7ijaui;

yMeHUsT  TIPeJCTaB/IATbL  TOJy4YeHHble  pe3y/bTaThl  I03HaBaTebHOU
JesITeIbHOCTM B YCTHBIX W TNMHUCbMEHHBIX TeKCTaxX; [leflaTb TIpe3eHTalrio
pe3y/IbTaTOB BBIMTOJIHEHHSI XUMHUYECKOro 3KCrieprMeHTa (J1abopaTOPHOTO OITBITa,
nabopaTopHOM paboThI TI0 UCC/IeZIOBaHUIO CBOMCTB BeIlleCTB, yueOHOTo MPOeKTa);

yMeHUsT y4eOHOro COTPYZHWUECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABaTe/JIbHOM U HWCC/Ie[OBAaTebCKOM  [IeITeTbHOCTH  TPU  pelleHur
BO3HUKAKIIMX TIpob/ieM Ha OCHOBe yuéTa OOIMX WHTEPeCOB W COTIACOBaHUS
No3uIi (00Cy>XaeHusi, 0OMeH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJUHAIUS
COBMECTHBIX JIeMCTBUM, OIpe/ie/ieHHe KpPUTEpUeB II0 OIeHKe KauecTBa
BBITIOJTHEHHOUW pabOoThI U [IpyTHe).

Pery/ifaTHUBHBbIE YHUBepPCa/IbHbIE yUeOHbIe eiiCTBHS:

yMeHHe CaMOCTOSITe/TbHO OTpe/iesiATh Liefu [esTebHOCTH, TJIaHUPOBaTh,
OCYIIIeCTBJISITh, KOHTPOJMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesiTe/IbHOCTh, BLIOMpaTh Hanbosiee 3¢ eKTHBHBIE CITOCOOBI pellleHusT yueOHbIX U
T03HaBaTe/bHBIX 33/lay, CaMOCTOSITe/TbHO COCTaB/sATh WIA KOPPEKTHPOBAThb
MpeJi/IOKeHHbIM aJTOPUTM  JE€WCTBUM TMPU BBINOJHEHWUA 33JlaHuK C  YUETOM
TI0/TyUYeHUs] HOBBIX 3HaHWW 00 M3yuaeMbIX O0OBEKTaX — BeleCcTBaX W peakIusXx,
OLIeHMBaTh COOTBETCTBUE IIOJIyUeHHOTO pe3y/bTaTa 3asB/eHHON Iie/id, yMeHHe
WCTI0/Th30BaTh M aHA/IM3MPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUW 3aJjaHUM.

INTPEJMETHBIE PE3YJ/IbTATbBI

B cocraBe rmipefMeTHBIX pe3y/JbTaTOB [0 OCBOEHHIO O00si3aTebHOTrO
Cofiep>KaHHsl, YCTAaHOBJIEHHOTO JaHHOW dezepasbHON paboueld MporpaMMon,
BBI/IE/ISIFOT: OCBOEHHbIe 00yUarol[UMUICS HayuHble 3HAHUSI, YMEHUS U CTIOCOObI



JercTBul, crienUduyeckde a8 TpeAMETHOW o0mactT  «XUMHST», BUJBI
JleATeJIbHOCTU 1O  TOAy4YeHWI0 HOBOIO 3HaHWS, €ro HHTepIipeTaluy,
1IpeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI|HsX.

K koHiy obyueHus B 8 Kjiacce npeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH ¥ 00yJarOIUXCsl YMeHUH:

e DPACKpbIBaTb CMBICJ OCHOBHBIX XMMHUUECKHX TMOHSTHUM: aTOM, MOJIEKYJa,
XMMUUECKHH 371eEMEeHT, MPOCTOe Bell[eCTBO, CJ0’KHOe BellleCTBO, CMeCh
(oHOpO/HAst M HEOAHOPOAHAs1), BaJIGHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJIAUeCTBO BellleCTBa, MOJIb, MOJSIDHasi Macca,
MaccoBasi I0/si XUMUUeCKOTO 3/IeMeHTa B COeZIMHeHUU, MOJISIPHBIN 00bEM,
OKCH/l, KUCJIOTQ, OCHOBaHWe, COJib, 3JIEKTPOOTPHUIIATE/IbHOCTh, CTelNeHb
OKHCJIeHUS, XUMMWYecKas peaklUs, KJaCCU(PUKALUs peakiui: peakiuu
COeIUHEHWs], peakLMy pa3/IOKeHWsl, peakluy 3aMelleHHus, peaklun
oOMeHa, 9K30- U SHAO0TepMUYEeCKHe peaKliH, TeryioBor 3P ¢eKT peakiiuy,
AP0 aToMa, 3JeKTPOHHBIM CJIOM aTOMa, aTOMHas OpOuTalb, paAnycC
aToMa, XMMHUYecKasi CBsi3b, MOJISIpHAsi M HETOJIsipHasi KOBa/IeHTHasi CBSI3b,
VIOHHas CBfI3b, MOH, KATUOH, aHWOH, PacTBOpP, MacCOBasi [OJisi BelleCcTBa
(mpoLieHTHAas1 KOHL[eHTpaL1s1) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSITh 3T TIOHSITHS TIPU ONKMCAHUM BelleCTB U UX MpeBpallleHuH;

* WCIO/Jb30BaTh XWMHWYECKYI0) CHMBOJIUKY [JI1 COCTaBjaeHuss (opmys
BeIleCTB U YPaBHEHUH XMMUYECKUX PeaKLui;

e Orpejie/isiTh BaJleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeIMHEHUSIX,
CTelleHb ~ OKWCJeHWs ~ 3/IeMEHTOB B OHHApHBIX  COeJUHEHHSX,
TPUHA//IEXKHOCTh BELLEeCTB K OMNpefeéHHOMY KJacCy COeAUHEHWUU Mo
dbopmynaMm, BHJ XUMHUYECKOW CBsI3UM (KOBa/leHTHasi W MOHHasi) B
HeOpraHuveCcKrux COeJMHeHHUsX;

e packpeiBaTb cMbICc Ileproanueckoro 3akoHa [I. WM. MenpeneeBa:
JIeMOHCTPHPOBAaTh TOHMMaHWe T[epUOAUYECKOM 3aBUCHMOCTA CBOWCTB
XMMUUECKUX 37IEMEHTOB OT UX moJiokeHus B [lepuoguueckou cucreme,
3aKOHOB COXPaHEHMs] MacChl BeLeCTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/IIPHOTO yUYeHUs], 3aKOHa ABOrazipo;

e OIWCHIBAaTb U XapaKTepu3oBaTb TabmuuHyio (opmy Ilepuoauueckoit
CUCTeMbl XMMHUUECKHMX 3/IEMEHTOB: pa3/iuyaTb T[IOHATUS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpymma (b-rpyrmma)», Majbie U
Oosbllie TIepUOAbI, COOTHOCHUTh 0003HaueHUs, KOTOpble WMEHTCS B
Tabmuile «[lepuosnueckas cucTeMa XUMUUYeCKUX »3jemeHToB [I. .
MeHeneeBa» C YMC/IOBBIMU XapaKTEePUCTUKAMM CTPOEHUSI aTOMOB



XUMUUECKHX 371IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee UKC/Io 3/IeKTPOHOB
Y pacrpejeneHue Ux 1o 3J1eKTPOHHBIM CJI0SIM);

K/IaCCU(ULIMPOBaTh XMMUUECKUe 3JIeMEeHThl, HeopraHu4yeckre BeIlecTBa,
XMMUUeCcKre peakiuu (M0 YMCIy W COCTaBYy YYaCTBYIOIIMX B peakLUu
BeLL[eCTB, T10 TeIVIOBOMY 3(PQeKTy);

XapaKTepu30BaTh (OIMHUCHIBATL) OOIIMe XWUMHYECKHe CBOMCTBA BEIECTB
pa3/IMYHbIX K/IaCCOB, MOATBEPXK/1asi OMUCaHUe TIPUMepaMKu MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOLIUX XUMUUECKUX PeaKlIi;

TPOTHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKaHUsi XUMHUUYECKUX TIpeBpallleHuid B
pa3/IMYHbIX YCIOBUSX;

BBIUMC/ISITb OTHOCUTEbHYI0 MOJIEKY/ISPHYHO M MOJIADHYIO — MacChl
BeL[eCTB, MAaCCOBYIO [JIOJII0 XWMHUYECKOr0 3JIeMeHTa 110 (opmyJie
Coe[lMHEHNs], MaCCOBYIO /I0/TI0 BellleCTBa B paCTBOpe, MPOBOAUThL PaCUYEThI
110 YpaBHEHHIO XMMUUECKOW peakLiu;

TIPUMEHSITh OCHOBHBIE OIepaliui MbIC/IUTE/IbHOU [IeATe/IbHOCTU — aHaJIn3
U CUHTe3, CpaBHeHMe, 0000IleHHe, CHCTeMaTH3aluio, K1acCU(pUKaIUI,
BbISIB/IEHHE TIPUUMHHO-C/Ie[CTBEHHBIX CBSi3eld — [jisi U3y4eHUs] CBOMCTB
BEL[eCTB U XUMHUECKUX peaklui, eCTeCTBEeHHO-HayuHble MeTO/bl
Mo3HaHUsI — Hab/rofieHre, W3MepeHue, MOZe/NUpOBaHUe, SKCIepPUMEHT
(peasibHBIA U MBIC/IEHHBIN);

clefoBaTh  TpaBW/aM  TOMb30BaHUS ~ XUMUYECKOM  MOCyAOW U
nabopaTopHbIM 000py/OBaHWEM, a TakKKe TMpaBWiIaM oOpalieHus C
BellleCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMU TI0 BBITIOJIHEHUIO
nabopaTopHbIX XWUMHWUECKUX OIBITOB TI0 TIOJIy4eHHI0 U COOHPaAHUIO
ra3oo0pasHbIX BeImmlecTB (BOJOpOZa W KHC/IOpPOAQ), IIPUTOTOBJIEHHIO
pacTBOPOB C OMpeeNéHHOW MaCCOBOM [0JieM pacTBOPEHHOrO BeIeCTBa,
MJIaHAPOBaTb W TPOBOJUTb  XUMHUYECKHEe  SKCIIePUMEHTbl MO
pacrio3HaBaHUIO PAaCTBOPOB IIle/I0Ueld U KUCJIOT C TTOMOLLBI0 WHVMKAaTOPOB
(makmyc, heHondTanenH, METUIOPAHX U APYTHe).

K koHily oOyueHus B 9 Kjacce npeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypPOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh ¥ 00yJarOIUXCsl YMeHUH:

PacKpbIBaTb CMBIC OCHOBHBIX XWMWUUECKUX TIOHSTHUH: XUMHYECKUH
3JIeMeHT, aTOM, MOJIeKysd, WOH, KaTHUOH, aHWOH, MNPOCTOe BeLeCTBO,
CJIOXKHOe BeI|eCTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb
OKUCJIeHUs, XMMUYecKasl peakiusi, XuMUJecKasl CBsi3b, TeIJIOBOM 3(PdeKT
peakiuv, MOJb, MOJSPHbIM  O0BEM, pacTBOp,  3/J€KTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOUTHYEeCKass JUCCOLMALUsS, peaklUd HOHHOTO
oOMeHa, Karanu3aTop, XUMHUYecKoe paBHOBecue, oOpaTvhMble U



HeoOpaTUMble peaki[ii, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE —peakivy,
OKUC/IUTE/b,  BOCCTAHOBUTEb, OKUCJIEHWE U BOCCTaHOBJIEHME,
a/uioTponusi, am(OTepHOCTb, XUMUYECKasi CBsi3b (KOBa/i€HTHasl, MOHHas,
MeTa//TMyecKasi), KpUCTa/JIMYecKasi pelléTKa, KOppOo3us MeTaslyoB,
CIIaBbl, CKOPOCTb XWUMHUYECKOU peakLWW, T[pefebHO JONyCTUMast
KoHUeHTpauus [TJK BeljecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3T TTOHSITHS MPU OMKMCAHUM BeELLeCTB U UX NpPeBpallleHuH;
WCIO/Ib30BaTh XUMHUUYECKYI0 CUMBOJIMKY [Jid COCTaBjieHus (opMmys
BeIleCTB U YPaBHEHUM XMMHUYECKUX PeaKLui;

omnpe/ie/iATh BaJIEGHTHOCTb U CTeIleHb OKUC/IeHUs XUMUYEeCKUX 3/IeMEeHTOB B
COeIMHEHUSAX Ppa3/IMYHOr0 COCTaBa, TIPUHAJ/IEXKHOCTb BEIIeCTB K
orpeJenéHHOMY K/acCy coefvHeHWW MO (opmysaM, BHUJ XUMHUeCKOU
CBs3M (KOBajleHTHasi, WOHHas, MeTa/ylMueckas) B HeOpraHW4ecKux
COeIMHEHUSX, 3apsi/] MOHA M0 XUMHYeCcKor (opmysie, XapakTep Cpefibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeIMHEHWH, TUIl KPUCTa/UTMueCKOn
PEeIETKY KOHKPEeTHOTO BeleCTBa;

packpbiBaTh CMbIc/ [lepuoguueckoro 3akoHa [I. M. MeHpaeneeBa u
JIeMOHCTPHUPOBaTh €ro IIOHWMaHWe: OIUChIBaTb W XapaKTepU30BaTh
TabmuuHyo dopmy IleproanuecKoM CHCTEMbI XUMHUECKUX 3/IEMEHTOB:
pa3nuuarh ITIOHSATHS «T/aBHasg ToArpyrmia (A-rpynma)» W «1obouHas
noarpynna (b-rpynma)», Manbie W Gosbliiie TepUObl, COOTHOCUTH
o003HaueHus1, KOTOpble UMEIOTCA B TepHoAUUecKor Tabsuile, C
UYMC/IOBBIMM ~ XapaKTepUCTUKAMM  CTPOEHUSI aTOMOB  XUMHWYECKUX
yjieMeHTOB (COcTaB W 3apsj siapa, oO0Iiee UWCIO 3/IEKTPOHOB U
pacripefie/ieHe WX TI0 3/€KTPOHHBIM CJI0SIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTU B WM3MEHEeHUMU CBOMCTB 3/IeMEHTOB U UX COeJVHEHUM B
rpefiesiax MaJiblX MEPUO/IOB U TJIaBHBIX MOATPYMN C YUETOM CTPOEHUS UX
aTOMOB;

K/1acCU(UIIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4eckre BelllecTBa,
XUMHUYeCKre peakiuu (M0 UYMC/ly M COCTaBy y4YacTBYIOLIMX B peaklyd
Bel[eCTB, MO TEeMI0BOMY 3(PQeKTy, M0 U3MEHEHUIO CTereHel OKWC/IeHUs
XUMUUECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) 0OIMe U crielfudrudeckie XUMHUUYeCcKHe
CBOMCTBA TIPOCTBIX M CJIOKHBIX BeIeCTB, TOATBEPXKAAsi OMNHCaHHe
TpUMepaMU MOJIEKY/ISIDHBIX W WOHHBIX YyPaBHEHWW COOTBETCTBYIOILUX
XMMUUECKUX peaklui;

COCTaBJISAITb YPaBHEHUSI 3JIEKTPOIUTUYECKOW JIUCCOLMAIMA  KHUC/IOT,
1Ie/I0Uer U COJiel, TIOJIHbIe U COKPAIEHHbIEe YDAaBHEHUS PeaKLui HOHHOTO



oOMeHa, ypaBHeHUs peakluid, TMOATBEP)KAAIOIIUX CYI[eCTBOBaHUE
reHeTUUYeCKOU CBSI3U MeXK/y Bell|eCTBaMH Pa3/IMUHbIX KaCCOB;
pPacKpbIBaTh CYL[HOCTb OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakLui
TIOCPe/ICTBOM COCTaBJ/IEHUS 3/IEKTPOHHOTO OasaHca 3TUX peakLui;
TPOTHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUS,
BO3MOJKHOCTM TIDOTEKaHUsI XMMWUUYECKUX TpeBpalljeHuii B pa3TMUHbIX
yCJIOBUSIX;

BBIUMC/ISITb OTHOCUTE/IbHYHO MOJIEKYJ/ISPHYIO W MOJISPHYIHO  MacChl
Bel[eCTB, MAaCCOBYI0 [JOJII0 XHWMWUECKOro 5>jieMeHTa II0 (¢opMmyJe
Coe/IMHEHNs], MaCCOBYIO [IO/TI0 BellleCTBa B PaCTBOPE, MPOBOAUThL PaCUEThl
110 YpaBHEHHIO XMMUUECKOW peakLiu;

cobmofaTh  TpaBWa  T0/Ib30BaHUA ~ XUMWUYECKOM  TIOCYZIoM U
nabopaTopHbIM 00OpyJOBaHMEM, a TakKXKe IMpaBwia oOpaljeHus «C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKLHUSMU [0 BBITIOJIHEHUIO
nabopaTopHbIX XUMHUUECKHUX OIBITOB TI0 TIOJIyYeHHI0 W COOMpPaHUIO
ra3o000pa3HbIX BelllecTB (aMMUaKa U YTJIeKUC/IOTO ra3a);

MPOBOJUTL  peaklyH, TOATBep)KJalolle  KauyeCTBeHHBbIM  COCTaB
Pa3MUHBIX BeI[eCTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OGpoMuj-,
voaua-, Kapbonart-, docdar-, cummkar-, cynbdaT-, THAPOKCHA-UOHbI,
KaTWUOHbI aMMOHHSI M WOHBbI W3YUEHHBbIX MeTasyiIoB, MPUCYTCTBYIOLIUE B
BO/IHBIX PacTBOpax HeOpPraHUUeCKUX BellleCTB;

TIPUMEHSITh OCHOBHBIE OIepaliiv MbIC/IUTE/IbHOU [1eATe/IbHOCTU — aHasln3
W CUHTe3, CpaBHeHHe, 0000ieHre, CHCTeMaTU3al[li0, BbIsSB/IEHHUE
TIPUYMHHO-C/IeICTBEHHBIX CBS3€M — /11 W3yueHHUsI CBOWCTB BeLIECTB U
XUMUUYECKUX peaklvif, ecTeCTBeHHO-HayuyHble MeTO/[bl TI03HAaHUS —
HaOJ/Tto/leHre, uU3MepeHue, MOJe/TUpOBaHNe, SKCIePUMEHT (peasibHbIA U
MBIC/IEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonunyecTrBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U JeKTpoHHbIe (1{u¢poBbIe)
n/n TeM MPOrpaMMblI Bcero Kontponbrre Ipaxruteckue oOpa3oBaTe/bHbIE PeCypPChI
padoThI padoTsI
Pa3pen 1. IlepBoHavaibHbIe XUMHUYECKHE MIOHATUSA
XuMust — Ba)kHast 00/1aCTh
11 €CTeCTBO3HAHUS U 5 ’ bubmoreka LIOK
MPaKTUUeCKOU [1eITe/TbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
1o BeljectBa 1 xuMHueckue 15 1 bubmoteka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 20
Pa3pen 2. BaxxHelnue npe/cCTaBUTe/ 1 HEOPraHUUeCKHUX BelllecTB
21 Bosgyx. Kucnopog. ITonstue 6 bubmoreka LIOK
00 okcuax https://m.edsoo.ru/7f41837¢
99 Bogopoa.Ilonsitue o Kuc/ioTax 3 1 bubmiorteka LJOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBoper. [ToHsiTHe 06 . 1 bubnuoreka LIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OcCHOBHBIe K/TacChl 1 1 1 bubnuoreka IIOK
HeOpraHUuecKUx CoeJMHeHUN https://m.edsoo.ru/7f41837c
Wtoro no pasgeny 30

Pa3pen 3. Ilepuoguueckuii 3akoH u [lepuoguueckas cucreMa XuMHuecKux 3/1eMeHToB [I. V1. MeHnjeneeBa. CTpoeHHue aTOMOB.

Xumuueckas cBfizb. OKHC/IMTE/TbHO-BOCCTAHOBUTE/IHHbIE pPeaKuu




[Teproarueckuit 3aK0H U

31 [Teproguueckas cucrema 7 bubmoreka LIOK
' XUMUYeCKUX 371eMeHToB /1. M. https://m.edsoo.ru/7f41837c
MengeneeBa. CtpoeHue aToma
Xumuyeckas CBs3b.
bubmoteka LJOK
3.2 OkuC/IMTeNIbHO- 8
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJ/IbHbIE pPeaKl[uu
Wtoro no paspeny 15 Bubmorexa OK
https://m.edsoo.ru/7f41837c
bubnmmoreka LJOK
Pe3epBHoe Bpems 3
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJ/TIACC

KonuuecTBo yacoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/je/ioB U TeM (udpoBbIe)
Ne o/m KontponbHbie | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. BemecTBo 4 XuMuuecKue peakiuu
11 [ToBTOpEHUe U yrybeHre 3HAaHUN c bubmoteka LIOK
' OCHOBHBIX pa3/e/ioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKHX 4 bubnmoreka LIOK
’ peakLui https://m.edsoo.ru/7f41a636
13 OJIeKTPOJIUTAYECKast JUCCOLIUALHS. 3 1 1 bubnmoreka LJOK
' XHUMUUeCKUe peakLjuy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Pa3pgen 2. Hemera/uibl M UX COeAUHEHMS
51 OO011jasi XapaKTepUCTUKA XUMUUEeCKUX 4 1 bubnuoreka IIOK
' sneMeHTOB VIIA-rpynmsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO6111ast XxapaKTepruCTUKa XMMUYEeCKUX
2.2 snemeHTOB VIA-rpymmsbl. Cepa U eé 6 Bubmorexa LIOK
' pymrL. ©€p https://m.edsoo.ru/7f41a636
coeJuHeHUsI
OO6111ast xapaKTeprUCTUKa XUMUUYeCKUX
2.3 5/1eMeHTOB VA-rpynibl. A30T, pocdop u ux 7 1 Bubmotexa IOK
’ YIS ’ https://m.edsoo.ru/7f41a636
coeJUHeHUsI
OO0111ast XxapaKTepUCTUKa XUMUYECKIX
2.4 sneMeHTOB [VA-rpynmsl. Yriepo v 8 1 2 Bubmorexa OK
’ o Py ) POA https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeJMHEeHUS
Nroro nio pasgeny 25




Pa3pgen 3. MeTanabl U X COeJUHEHUS

3.1 OO01ve CBOMCTBA MeTaslIoB 4 Bubmiorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxknetiiie MeTanibl U KX COeJUHEHUS 16 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oOKpy’Kawuias cpeja
bubmiorteka LJOK
4.1 BeiiectBa ¥ MaTepua’isl B )KU3HU YesloBeKa 3
https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 3
bubnmroreka LJOK
Pe3epBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
Ko/muecTBo yacos JJIEKTPOHHbIe
No ara udposbie
Tema ypoka Kontposibnblie | IIpakTHueckue A wap
n/n Bcero u3ydyeHHsi =~ oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypcsl

1 IIpeameT xuMuu. Poib XUMUU B )KU3HU 1 Bubmioreka IIOK
yesioBeKa. Tesna v BelleCcTBa https://m.edsoo.ru/ff0d210c

bubmoTeka LIOK

2 IToHsaTHE 0 MeTOZjaX MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabota Ne 1 «ITpaBusia

3 paboThI B 1abopaToOpry ¥ MPUEMBI 1 Bbubmumoreka LIOK
obpaitieHusi ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 Yuctble BeljecTBa U cMecu. CriocoObl 1 Bbubmoreka LIOK
pasziesieHus: cMeceu https://m.edsoo.rw/ff0d26ca
[MpakTrueckas pabota Ne 2

5 «Pa3fenenue cmeceli (Ha npuMepe 1 Bubmmorexa [OK

A o PHMEP https://m.edsoo.ru/ff0d28c8
OUMCTKH MOBapeHHOM COJTH)»
bub6 OK

6 ATOMBI ¥ MOJIEKYJIbI 1 nonmorexa L

https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUUeCKUEe 3/IeMeHThI. 3HaKU 1 Bubmoteka LIOK
(CMMBOJIbI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble ¥ C/I0)KHBIE BeljecTBa 1 Bubmiorexa [IOK

P - https://m.edsoo.ru/ff0d2a6c
bub6 OK

9 ATOMHO-MOJIEKYJISIDHOE yueHUe 1 nomotexa I

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BellecTB.

bubmmoreka IIOK
10 Xumunyueckas (popMmya. BajeHTHOCTb
(bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XWUMHUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHAs aTOMHas Macca. Bubmoteka LIOK
OTHOCHUTe/IbHAas MOJIeKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast [0/ XUMUYeCKOI'0 bubmioteka LIOK
3JieMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Kosmmuectso Belectsa. MoJib. Bbubmuoreka LIOK
MounsgpHast macca https://m.edsoo.ru/ff0d5230
14 du3snyeckre U XUMHUYeCKue sIBJIeHUs. Bbubmioreka LIOK
XUMHUUecKas peakiys https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku ¥ yC/I0BUS NIPOTEKaHUS Bbubmumoreka LIOK
XUMHUUECKUX peakLvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs: MacChl BellleCTs. bubmioreka LIOK
XUMHYyecKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Beluncienust KonmuecTsa, MacChl
bubmmoreka IIOK
17 Bell[eCTBa [0 YPaBHEHUAM XUMUUYECKUX
o https://m.edsoo.ru/ff0d5708
peakLun
Krnaccudukarys XuMUuecKux peakiyi
bubmmoreka IIOK
18 (coenvHeHUs1, pa3/ioyKeHuUs,
https://m.edsoo.ru/ff0d3f34
3amelleHus1, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBI-
19 sHUMKIoneaucT. O6001IeHe U Bubmorexa LIOK
I AHCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLus 3HaHUK
20 KonTponbHast pabota Nel o Teme bubmmoreka LIOK
«BelllecTBa ¥ XMMHUUeCKHe peakLn» https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs rasos. Cocras Bubmioreka LIOK

BO3ayxa. Kuciopos — sneMeHT u

https://m.edsoo.ru/ff0d448e




rpocroe Belectso. O30H

du3nuecKre U XUMHUUYeCKHe CBOMCTBA

Bbubmmoreka IIOK
22 KHC/I0po/ia (peakijuy OKHUCIeHus,
https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcuaax
Crioco0bI ToTyyeHus1 KUCIOpoJa B
Bbubmmoreka IIOK
23 nabopaTopuy ¥ MPOMBIILITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue KucI0poOja
TernoBoii 3¢ ekt XUMUUeCKou
24 peaxkLiuy, TIOHATHE O bubmmoreka LIOK
TEePMOXUMUUYECKOM YpPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHZO0TEPMHUYECKUX PeaKlUsxX
TormmBo (He(Th, yrob U MeTaH).
25 3ar HBHEPEI/IE?;OB yxa CTIOCOOBI Zro Bubmmoreka LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe0TBpalLleHus
[TpakTuueckasi pabora Ne 3 1o Teme
26 «[TonyuyeHue 1 cobrpaHue KUCI0pOa Bubmorexa [IOK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3yueHue ero CBOMCTB»
97 Bogopoa — snemeHT U ripocToe bubmmoreka [IOK
BelecTBO. HaxoskeHue B TIpUpo/e https://m.edsoo.ru/ff0d4dd0
)8 du3nueckre U XUMUYeCKre CBOKMCTBA Bubmoteka LIOK
Bogopoga. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsiTHE O KMCOTax U COJIAX nbmorexa [0
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1o/TyueHust BOZIOpO/ia B bubmmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I[MpakTrueckas pabota Ne 4 1o Teme
bubmioTeka [IOK
31 «[TonmyueHne U cobupaHue BOJIOPO/a,

v3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MornsipHblii 00bEM ra3oB. 3aKOH

bubsmmoreka LIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Bbruncsienusi 06béMa, KomMuecTBa
bubmmoreka IIOK
33 BellleCTBa rasa I0 ero U3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY Bell|eCTBa WK 00bEMY
Bbrunicsienust 0656MOB Ta30B 110
34 aBHEHUIO peakl[MU Ha OCHOBe 3aKOHa Bubmiorexa LJOK
P . peart o https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra3oB
35 dusnueckre U XMMUUeCKre CBOMCTBA bubmuoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsTHE 00 Bbubmoteka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacklljeHHbIE
37 5 H'[;HEICLI peHHLIE aCTBOPbI MH;CCOBaH Bubmaorexa OK
n P pEI- https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBOpe
[TpakTrueckasi pabora Ne 5 1o Teme
18 «IIpuroroByiieHre pacTBOPOB C Bbubmumoreka LIOK
orpe/ieIEHHOW MacCOBOM Jjo/iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BelljecTBa»
39 KonTtposnrHast paborta Ne2 1o Teme Bbubmmoreka IIOK
«Kucnopoza. Bogopon. Bozga» https://m.edsoo.ru/ff0d6342
40 Oxkcufpbl: cocTaB, KaaccuduKarus, Bbubmmoreka IIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHrie U XMMHYeCKHe CBOWCTBA
bubmioTeka LIOK
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEePHbBIX
https://m.edsoo.ru/ff0d664e
OKCH/I0B
4 OcHoBaHUsI: COCTaB, K1acCUhUKaLIs, bubmmoreka LIOK

HOMEHK/IaTypa

https://m.edsoo.1u/ff0d67ca




[TonyueHre U XMMHUeCKHe CBOMCTBA

bubsmmoreka LIOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, knaccudukaiys, bubmmoreka IIOK
HOMEHK/1IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHvie U XMMHYeCKue CBOKCTBA Bubmioreka IIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpefHue): HOMeHK/1aTypa,
(cpepire) yP Bubmoteka LIOK
46 COCOObI IOy YeHHs, XUMHUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Mpaktryeckast pabora Ne 6. PelieHne
47 9KCIepUMEeHTA/IbHBIX 3a/ay [10 Teme Bbubmoteka LIOK
«OCHOBHBI€e K/1aCChl HEOPTaHUYEeCKUX https://m.edsoo.ru/00adSb7c
CcoeIMHeHU»
48 I'eneTnueckas CBSA3b MeXYy K/lacCamu Bubmioreka LIOK
HeOpraHWYeCcKUX CoeUHeHUN https://m.edsoo.ru/00ad9a50
. bubmmoreka LIOK
49 O600111eHME ¥ CUCTeMAaTH3als 3HAHUH 4
https://m.edsoo.ru/00ad9cb2
KonTponbHast paboTa Ne3 110 Teme
R bubmioTeka LIOK
50 OCHOBHBIE KJ/IaCChl HEOPraHUYeCKUX
o https://m.edsoo.ru/00adSela
COoelMHEeHU
[TepBble MOMBITKY KAaCCU(PUKALUU
bubmioreka LIOK
51 XMMHUYeCKUX 371eMeHTOB. [ToHsiTre 0
https://m.edsoo.ru/00ad9ffa
rpyIax CXOAHbBIX 3JIeMEeHTOB
[Teproarueckuii 3aK0H U
bubmmoreka LIOK
52 [Teprogrueckasi cicTeMa XUMHUUECKHX
https://m.edsoo.ru/00ada52c
snemenTos /1. 1. MeHzieneeBa
Bbubmumoreka LIOK
53 [Tepuoppl, rpymmbl, MOATPYIIIIbLI 4

https://m.edsoo.ru/00ada52c




Ctpoenue aToMoB. CoCTaB aTOMHBIX

bubsmmoreka LIOK

54
anep. M30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
. Bubmoteka LIOK
55 aTroMoB 3jieMeHTOB Ileproguueckon
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenpeneeBa
XapakTepucTUKa XUMHUYeCKOro
56 37IeMeHTa I10 ero I10JI0’KeHHUI0 B bubmioteka LIOK
[Tepuoanueckoui cucreme [. Y. https://m.edsoo.ru/00ada824
MeHnpesneeBa
3Hauenue [leproanueckoro 3akoHa st
57 pasBUTUA HAYKU U NpakTUKU. [1. W. bubmioreka LIOK
MeHjeneeB — yuéHbIl, efaror u https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 OJIeKTPOOTPULIaTe/IbHOCTh aTOMOB Bbubmoteka IIOK
XUMUUYECKUX 3/IeMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
59 MouHag xumuueckas CBsi3b 4
https://m.edsoo.ru/00adac34
60 KoBaseHTHas nossipHast XUMU4eckast Bubmoteka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerossipHasi XuMU4uecKas bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bub OK
62 CreneHb OKUC/IEHUSA nomorexa L
https://m.edsoo.ru/00adae28
63 OKuC/IUTENIBHO-BOCCTAHOBUTE/TbHBIE bubmmoreka IIOK
peakiuu https://m.edsoo.ru/00adb076
bubmmoreka IIOK
64 OkucuTeny ¥ BOCCTaHOBUTEJIU
https://m.edsoo.ru/00adb076
65 KonTtposnbHast pabota Ned 1o Teme bubmoreka IIOK




«CTpoeHue aToMa. X¥MHUYeCKast CBSI3b»

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

66 Pe3epeHbiii ypok. Ob00I1IeHKE U 1 bubmioTeka [IOK
cUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O6001I€HHE U 1 bubmmoreka LIOK
CHUCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3sepeHbiii ypok. Ob0011IeH1E U 1 Bbubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KJ/TIACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIE
Ne Jdara uucdpoBbie
Tema ypoka KonTtposbhbie | IIpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchbl
[TeproanuecKrii 3aKOH.

1 [Tepuioguueckas cuctema 1 bubmioreka [IOK
XAMUUeCKHX dyiemeHToB [. U. https://m.edsoo.ru/00adb59e
MenzeneeBa
3aKOHOMEpPHOCTH B U3MEeHEeHUHN

. Bbubmmoreka IIOK
2 CBOMCTB XMMUYECKUX 3/IeMEeHTOB 1
.. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX I1eprUOo/iOB

3 Knaccudukaiysi 1 HOMeHK/IaTypa 1 bubmmoreka LIOK
HeopraHuvyecKrXx BelecTB https://m.edsoo.ru/00adb7e2

4 Buzibl XUMUUeCKOW CBSI3U U THUIIbI 1 Bbubmioteka LIOK
KPUCTa/VIMYECKUX PeILETOK https://m.edsoo.ru/00adbac6
KontpospHast pabota Nel o Teme

5) «[ToBTOpEHMe U yrybeHre 3HAaHUH 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Knacca»

6 Knaccudukariysi XuMuueckux 1 bubmumoreka LIOK
peakLyii 1o pa3IMYHbIM MPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XUMUUECKOU

Bbubmmoreka IIOK
7 peakiuu. [TIoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsIX
[ToHsiTME O XMMHUUECKOM paBHOBECHU.
bubmioTeka 1IOK
8 @aKTOpkl, BIUAOLINME HA CKOPOCTh 1

XUMHUeCKOH peaKLiK1 U I10JI0KEeHH e

https://m.edsoo.ru/00adc28c




XUMHUYECKOI'0 paBHOBeCHsA

OKHUC/IUTEeNBbHO-BOCCTaHOBUTETLHBIE

bubmioTeka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 nccorparv. CuibHbBIe U c1adble Brbmaoreka HOK
A AL, https://m.edsoo.ru/00adcd68
371eKTPOTUThI
. bubmioTeka LIOK
11 VoHHbIe ypaBHeHUs peakLui
https://m.edsoo.ru/00add448
XUMHUUeCcKue CBOMCTBA KUC/IOT U
N . bubmioTeka [IOK
12 OCHOBaHUM B CBETe Tpe/CTaB/IeHUN
o https://m.edsoo.ru/00add5d8
00 3/1eKTPO/TUTHUECKON JAMCCOLUAIUH
XuUMHUueckue CBOMCTBA COJIel B CBeTe
13 [IpeCTaB/IeHUIl 00 Brbmiorexa [TOK
peA . https://m.edsoo.ru/00add8b2
371eKTPOTMTUYECKOU AUCCOLMALAU
N Bbubmoteka LIOK
14 IToustue o ruapou3e conen
AP https://m.edsoo.ru/00add9d4
15 O06o011IeHME U CHCTeMAaTH3al[Us bubmmoreka LIOK
3HAHUM https://m.edsoo.ru/00addd12
[MpakTrueckast pabora Ne 1.
16 «PereHre 3KCriepuMeHTaIbHBIX Brbmiorexa [TOK
P https://m.edsoo.ru/00addbfa
3a/iau»
KoHTposbHast pabota Ne2 1o Teme
17 «DJIEKTPOJIUTUUECKasl JUCCOLUAITNS Bumoreka IOK
P A HHatL. https://m.edsoo.ru/00addec0
XUMHYeCKHe peakljuy B paCTBOpax»
OO011jas1 XapaKTepPUCTHKA ra/IoreHOB.
N bubmioTeka 1IOK
18 XuUmuryeckKue CBOMCTBA Ha IpUmepe
https://m.edsoo.ru/00addfe2
xj0pa
19 XnopoBogaopog. CossiHasi KUC/IOTa, bubmioTeka [IOK




XUMUUeCKHe CBOMCTBA, MO/yuyeHue,

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

TpUMeHeHue
[TpakTrueckast pabota Ne 2 110 Teme
N Bubmoteka LIOK
20 «ITosnyueHuvie COJITHOW KUCJ/IOTHI,
. o https://m.edsoo.ru/00ade348
H3yueHue eé CBOMCTB»
BbluncieHust no ypaBHeHUsIM
. Bbubmmoteka LIOK
21 XUMUYECKUX peakLjuy, ec/id OfUH U3
https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
59 OO0rmast XxapaKTepuCTHKa 37IeMEHTOB Bbubmoteka IIOK
VIA-rpynrbl https://m.edsoo.ru/00ade64a
AsnoTponHble MOAU(PUKALIUUA CePBI.
73 Haxo»xJjeHre cepbl U eé coeIMHeHUI bubmoreka LIOK
B NpUpo/ie. XMMHUeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBozopos, CTpoeHue, bubmmoreka LIOK
¢busnyeckre U XUMHUECKHe CBOICTBA https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
. bubmioTeka LIOK
25 ¢ur3nueckre U XUMHUYECKHe CBOWCTBA,
https://m.edsoo.ru/00adea28
MpUMeHeHre
XyWMHUUeCKHe peaklyy, Jexxaliyie
B OCHOBe TPOMBILLIEHHOTO
%6 criocoba  TO/lydeHUss — CepHOM bubmmoreka LIOK
KUCJIOTHI. https://m.edsoo.ru/00adec8a
XuMHYeCKoe 3arpsisHeHue
OKpY>Katolllel cpe/ibl CoeIMHEeHUSIMU
cepbl
97 BbluncieHre MacCOBOM [IO/TU BBIXO/A bubmmoreka IIOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO011jas1 XapaKTepPUCTHKA 3/IEMEHTOB bubmioTeka LIOK




VA-rpynmsl. A30T, paclipocTpaHeHue
B NIpUpoJie, pr3nuecKre u
XUMHUYEeCKHe CBOKWCTBA

https://m.edsoo.ru/00adeea6

AMMHUak, ero ¢usnueckre u

bubmioTeka LIOK

29 XUMHUYeCcKre CBOMCTBA, MoyyeHue u
https://m.edsoo.ru/00adf004
ripUMeHeHue
I[MpakTrueckast pabota Ne 3 o Teme
bubmmoreka IIOK
30 «ITonyueHve ammuraka, U3yueHUe ero
. https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/IOTa, eé (u3nueckue 1 bubmmoreka LIOK
XUMUYEeCKHe CBOKCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHue HUTPATOB U COJIEMN
aMMOHHS B KaueCTBe MUHepaIbHbIX

32 o0peHuii. XuMuueckoe Bubmiorexa OK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsisHeHue OKpY’Karollel cpe/ibl
COeJUHEeHUsIMU a30Ta
®ocdop. Oxkenug pocpopa (V) u

33 (bocg)o pHaH KHCAHC(I))Ta q)(bIEE»I/I(HEZZKI/Ie u Bubmaorexa [IOK

P - https://m.edsoo.ru/00adf68a
XUMHUYeCKre CBOMCTBA, MOyueHre
Wcnonb3oBanue hocdaros B

34 KauecTBe MUHEpaJIbHBIX YA00peHHH. bubmoreka IIOK
3arpsi3HeHue NPUPOJHON CpeJibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yriepoj, pacIipocTpaHeHue B

35 rpu E § (ll))I/BI/IlI)JeCKlI)/Ie Y XUMUYecKue Bubmorexa LIOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Okcuapl yriaepoja, ux pusrnueckue u Bbubmumoreka LIOK

XUMUUYECKUe CBOMCTBA.

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




OKosioruyeckye mpobIeMsl,
CBsI3aHHbIe C oKcuoM yriepoga (IV)

; bubmoTeka LIOK
37 YrosbHas KMCI0Ta U eé Cou
https://m.edsoo.ru/00ae006c
[TpakTrueckast pabota Ne 4 110 Teme

18 "[TonyyeHuve yrjieKWC/I0rO rasa. Bbubmumoreka LIOK
KauecTBeHHast peakiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBOoHaua/IbHBIE TIOHATHS 00
bubmioreka LIOK
39 OpraHUYeCcKUx BeljecTBax Kak o
https://m.edsoo.ru/00ae054e
COe/IMHeHUsIX yriyiepoa
. bubmmoreka LIOK
40 Kpemnuti v ero coefiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktryeckasi pabora Ne 5. PeiieHne

a1 3KCIIepUMeHTa/IbHbIX 3a7au 1o TemMe bubmmoreka LIOK
«BakHelie HeMeTaNsIbl U UX https://m.edsoo.ru/00ae0bf2
COeIMHeHUs»

KonTtposnbHas pabota Ne3 110 Teme
N bubmioTeka [IOK
42 «BakHeu11e HeMeTaslJIbl U UX
https://m.edsoo.ru/00ae0e18
COeIMHeHUs»
OO0111ast XxapaKTeprUCTUKa XUMUUECKUX
3/1eMeHTOB — MeTaJlJIOB.

43 Metannuueckas CBsi3b U bubmmoreka LIOK
MeTa/tuecKast Kpyuctaainyeckas https://m.edsoo.ru/00ae103e
peléTka. ®usnueckre CBOMCTBa
MeTaslIoB
XuUMHUUeCcKue CBOMCTBA MeTaslIoB.

N Bbubmuoreka LIOK

44 OJIEKTPOXUMUYECKUM DS

HarpsbDKeHUH MeTaslioB

https://m.edsoo.ru/00ael156




OO01ue criocoObI TTOTyUeHUsT
meTta/u10B. CritaBbl. BeIunic/ieHUs 110

. Bubmoteka LIOK
45 ypaBHEHUSIM XUMUYECKUX peaKLiu,
https://m.edsoo.ru/00ae1156
eC/IM O/IUH U3 peareHTOB COZepKUT
rpuMecu
bubmmoreka LIOK
46 [ToHsiTMe O KOpPpPO3UY MeTaslVIOB 4
https://m.edsoo.ru/00ae1278
b K
47 [Tle/10uHbIe MeTalIbl nbmorexa [0
https://m.edsoo.ru/00ae14b2
48 OKcypl ¥ TUAPOKCUBI HATPUS U bubmmoreka LIOK
Kanus https://m.edsoo.ru/00ae14b2
49 [[leroyHO3EMeJIbHBIE METal/Ibl — Bbubmumoreka LIOK
KaJIbLIUK U MarHui https://m.edsoo.ru/00ae15e8
N bubmioTeka LIOK
50 BakHennive coeiMHeHUs KaJIbLIUS
https://m.edsoo.ru/00ael5e8
£1 O06o011IeHMEe U CHCTeMAaTH3alUs
3HaHUM
£ JKécTKOCTh BOJIBI U CTTIOCOOBI eé bubmmoreka LIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
I[TpakTueckast pabota Ne 6 o Teme
A ) bubmmoreka IIOK
53 JKECTKOCTh BOJIbI MU METO/IBI €6
" https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 ATEOMUHM bubmioreka LIOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa OKCHJA U Bubmioreka IIOK
TUZIPOKCHA https://m.edsoo.ru/00aelc64
56 JKer1e30 bubmoTeka LIOK

https://m.edsoo.ru/00ael1d86




OKcupl, TUIPOKCU/IBI U COJIU XKeJle3a

bubsmmoreka LIOK

57
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
cg O606Hj€HI/Ie Y CUCTeMaTh3aLus
3HaHUM
I[TpakTueckast pabota Ne 7. Perienue
59 9KCIIepUMEeHTa/IbHBIX 3a/iau I10 Teme Bubmoteka LIOK
«BakHelmme MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeIMHeHUs»
BbluncieHust o ypaBHEHUSIM
XUMUYECKUX peaklyi, ec/ivi OJUH U3
60 peareHTOB JlaH B U30bITKe WU bubmioreka LIOK
COZIEP>XUT npUMecH. Brruricienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/IM BbIXO/a IPOAYKTa
peaxkuuu
61 0606LHeHI/Ie Y CUCTeMaTHh3al[|st
3HaHUU
KonTtposbHas pabota Ne4 110 Teme
62 «BaxkHeuIMe MeTaIbl U UX
CoeIMHeHUs»
63 BelijectBa u Mmatepuassl B bubmmoreka LIOK
MOBCEJHeBHOM )KU3HU UesioBeKa https://m.edsoo.ru/00ae3f50
64 Xumuyeckoe 3arpsi3HeHue Bubmioreka IIOK
OKpY>Katolllel cpejibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bubmmoreka IIOK
9K0JIOTUYECKHUX MPo0ieM https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIi ypok. O60011eHHe U bubmmoreka LIOK
CcUCTeMaTH3alusl 3HaHUM https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIil ypok. O6001IIeHE 1 bubmioTeka [IOK




CHCTeMaTH3allysl 3HaHUM

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

Pe3epBHbIi ypok. O0001IeHE 1

68 .
cucTeMaTr3anysa 3HaHUK

bubmioTeka [IOK
https://m.edsoo.ru/00ad9cb?

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







YUYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI I/I51 YYHEHUKA

METOJUYECKUWE MATEPUWAJIBI IJ7If1 YUUTEJIA

http://old.fipi.ru/

http://www.fcior.edu.ru/

http://school-collection.edu.ru/

http://chimie-online.ru/

IIU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET

http://old.fipi.ru/

http://www.fcior.edu.ru/

http://school-collection.edu.ru/

http://chimie-online.ru/
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