


ITOSACHUTEJ/IbHASA 3AIIMCKA

[lporpaMmmMa 1O XWUMHHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHus
cocTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/ibTaTaM OCBOEHUs OCHOBHOM
obpa3oBaTe/IbHOM TTPOrpaMMbl OCHOBHOTO 0011lero 00pa3oBaHus, MpeCTaBIeHHBIX
B ®I'OC 00O, a Takke Ha ocCHOBe (emepasbHOM paboueil MPOTrpamMMBbI
BOCTIMTAHUS U C YUETOM KOHI[ETII[UM TIperiojiaBaHusl yueOHOTo TipeMeTa « XUMUsD»
B 00pa3oBaTe/ibHBIX opraHu3anusx Poccuiickoit @ezeparyu.

[IporpamMma 10 XWMWU [aéT TIpe/iCTaBjeHWe O IiesisAx, oOIe cTpaTeruu
oOydyeHMs,, BOCIHMTAaHMS W Pa3BUTHUA OO0yuyalOMUXCs CpeACTBaMU yueOHOTO
npeaMeTa,  yCTaHaB/IWBaeT  oOs3areslbHOe  MpeJIMETHOE  COZiep>KaHue,
TIpelyCMaTpUBaeT pacripefie/ieHde ero I0 KjlaccaM M CTPYKTypUpOBaHME TIO
pa3zfesaM U TeMaM TIpOTpaMMbI TI0 XHWMHUH, OTIpejiefisieT KOJMYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKU cojiepKaHus, pPeKOMeHJyeMYOo
1I0C/IeZIOBaTeIbHOCT ~ M3YUEHUSI XUMHM C  YYETOM  MEXKIIPeJMETHBIX U
BHYTDHUITPEIMETHBIX  CBsI3€M, JIOTUKM YyueOHOTO Tipollecca, BO3PaCTHBIX
ocobeHHOCTe 0OydarolUXCsi, OMpefiesisieT BO3MOKHOCTH TpeAMeTa  Ajis
peanu3aiiii TpeOOBaHHWM K pe3yibTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTe/bHOM
TporpamMMbl Ha YPOBHE OCHOBHOT'O 00I1iero obpa3oBaHMs, a Takke TpeboBaHMI K
pe3ysibTaTaM 00yueHusI XUMHUM Ha YPOBHe IieJield U3yueHHs TipeiMeTa ¥ OCHOBHBIX
BUJOB yueOHO-TIO3HABaTe/IbHOM JesTeTbHOCTA OO0yYaroIierocss o OCBOEHHIO
yueOHOTO Co/lep>KaHMS.

3HaHHWe XWMWUU CIAYKUT OCHOBOW /i1 (POPMHUPOBAHUS MHPOBO33pPEHUS
oOyuaroIrerocsi, ero mpejCcTaB/JIeHUH O MaTepUa/IbHOM eJWHCTBE MHUPA, BaKHYIO
ponb WrparoT (opMHUpyeMble XMUMHeW TMpeZCTaB/ieHHsI O B3avMOITPeBpaIljeHUsIX
Hepruv M 00 SBOJIIOL[MU BeleCTB B TIPUPOJe, O TMYTSX pelleHus T100ambHbIX
rpo0sieM yCTOMUMBOTO PA3BUTHS Ue/IOBeUeCTBA — ChIPheBOM, 3HEpPreTUUeCKOH,
TIUILeBOM 1 9KOJIOTMUeCKOU 6e301acHOCTH, Mpob/ieM 37paBoOXpaHeHusl.

N3yueHne XUMUU:

criocobCTByeT — peanu3al[dd  BO3MOXKHOCTEH  jif  CaMOpPa3BUTHS U
dbopMUpOBaHus KyIbTYPbl IMUYHOCTH, €€ 0011eli ¥ PyHKIMOHATbHON TPaMOTHOCTH;

BHOCHT BKJ/1a/] B (G OPMUPOBaHMe MBIIILJIEHUS] U TBOPUECKUX CTIOCOOHOCTeM
00yuaroIuxcs, HaBBLIKOB HWX CAMOCTOSTEbHOW Yy4yeOHOM /1eATebHOCTH,
9KCTIePUMEHTAbHBIX W HCCIe/I0oBaTe/IbCKMX YMeHHH, HeoOXOJUMBbIX KakK B
TIOBCe/IHeBHOM >KU3HU, TaK U B TIPOheCCHOHATBLHON [esiTe/IbHOCTH;

3HAaKOMUT CO Ccreli(UKOld HAyyHOrO MBbIIIeH)s, 3aK/aJblBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha € JUHCTBO TTPUPO/IbI M UeI0BeKa, SIBJISIeTCS OTBETCTBEHHBIM
3TarioM B (OpMHUPOBAHNH €CTeCTBeHHO-HayYHOM I'PaMOTHOCTH 00YUaroIIXCs;



croco6cTByeT (OPpMUPOBAHUIO 1[EHHOCTHOTO OTHOIIIEHMS] K eCTeCTBEHHO-
Hay4HbIM 3HaHUSAM, K MPUPOJe, K YeJI0BEeKY, BHOCUT CBOU BK/aJ, B 5KOJOTUUECKOe
oOpa3oBaHUe 00yYarOIIUXCS.

[anHble HampaB/ieHUss B OOy4eHMM XUMWM 00ecTieurBaroTCs CrerudbuKoin
coJiep)kaHusi  yueOHOTO  TpeAiMeTa, KOTOPBIM  SIB/IAETCS  Te[arorhuyecKd
a/IarITHPOBAHHBIM OTpa)keHHeM 0a30BOM HAyKU XUMHUH Ha OTpefie/IEHHOM 3Tarie eé
pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 0011iero obpa3oBaHUs OPHEHTHPOBAH Ha
ocBoeHHe O00ydarol[UMHUCS CHUCTEMbI TepBOHAUATbHBIX TIOHATUH XWUMHH, OCHOB
HEeOpraHWuyeCKOM XWMMM M HEKOTOPBbIX OTAeIbHbIX 3HAUMMbIX TOHSITHU
OpraHu4YeCcKOu XUMUH.

CTpyKTypa cojiep>KaHHusl NMPOrpaMMbl M0 XUMHHK C(OpPMUpPOBaHa Ha OCHOBe
CHUCTEeMHOr0 ToAxo/a K eé uszyueHuro. CojiepkaHue CKJIaJbIBaeTCsd M3 CUCTeMbI
TOHSATHUH 0 XUMUYECKOM 37IeMeHTe U BellleCTBe U CUCTeMbI TIOHATUH 0 XUMUYEeCKOU
peakiiu. OO6e 3TW CHCTeMBI CTPYKTYPHO OpraHW30BaHbI T10 TIPUHLIUITY
roceiloBaTe/lbHOTO Pa3BUTHS 3HAaHUM Ha OCHOBE TeOpPeTUUYeCKUX Mpe/CTaBlIeHu!
Pa3HOro YPOBHS:

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

- [Tepuognueckoro 3akoHa [I. . MeH/ie/ieeBa Kak OCHOBHOI'O 3aKOHAa XWUMUM;

- yUYeHUs1 0 CTPOEHUM aToOMa U XMMHUUYeCKOU CBSI3H;

- TpejcTaB/ieHHd 00 37eKTPOJUTHUYECKOM [AWCCOI[Malldd BelleCTB B
pacTBopax.

TeopeTyeckre 3HaHUS PpAcCMaTPUBAIOTCS Ha OCHOBE SMITMPHUYECKU
TOTyUeHHBIX U OCMBIC/IEHHBIX ()aKTOB, pa3BMBAIOTCS IMOC/eI0BaTeIbHO OT OZJHOTO
YPOBHSI K JIDYTOMY, BBITIONHSSE (PYHKIMA OOBSICHEHHS W TPOTHO3HWPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOYKHOCTel TPaKTUUYeCKOro NpHUMeHeHUs U TOoTyuyeHUst
13yuaeMbIX BellleCTB.

OcBoeHve TMporpaMMbl II0 XUMHH CHOCOOCTByeT  (hOpPMHMPOBaHMUIO
Mpe/iCTaB/IeHNUs] O XMMUUECKOM COCTaBJISIFOIEN HayYHOU KapTHUHBI MUpa B JIOTHKE
eé CHCTeMHOM TIPUPO/Ibl, I|EHHOCTHOTO OTHOIIEHHs K HayyHOMY 3HaHUIO U
MeTOJaM TMO3HaHUS B HayKe. V3yueHuWe XMMHH MNPOUCXOAUT C MpPUBIeUYeHHEM
3HaHUW U3 paHee W3YUeHHBIX yueOHBbIX TpeaMeToB: «OKpYy>Karolui MUp»,
«buonorus. 5-7 knaccbl» U «dPu3nkKa. 7 Kaacce».

[Ipy wu3yyeHUH XUMHU TIPOUCXOJUT (OPMUpPOBAHWE 3HAHUU OCHOB
XUMHUUECKOW HayKd Kak 00/laCT COBPEMEHHOTO eCTeCTBO3HaHUS, MPaKTHUYeCKOou
JlesATeJIbHOCTU YesloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYDAhI.
3ajjaua yueOHOTO TpeZiMeTa COCTOUT B (DOPMHUPOBAHMM CHUCTEMBI XMMHYECKHX
3HaHUM — Ba)XKHEMIIUX (PAKTOB, MOHSITHH, 3aKOHOB U TEOPETUUECKUX TOJI0’KEHUM,
JOCTYTHBIX 000011IeHN I MUPOBO33PeHUYECKOT0 XapakTepa, si3blka HayKH, B



npuoOIlleHnd K HayyHbIM MeTO/JaM T[I03HaHHs TIPH HW3YYeHUU BeIleCTB U
XUMUYECKUX peaklui, B (H)OPMUPOBAHUU U Pa3BUTHM TO3HABATE/NbHBIX YMEHUW U
WX TIpUMeHeHWH B YyueOHO-TIO3HaBaTe/JIbHOW U yueOHO-UCCIel0BaTe/bCKOM
JesiTe/IbHOCTH, OCBOEHWM TIpaBWI Oe3omacHoro oOpailjeHHs C BelljeCTBaMU B
TOBCEeJHEBHOM JKHU3HU.

[Tpu “3yuyeHUM XMMHHK Ha ypPOBHE OCHOBHOTO 00Iiero o6pa3oBaHHsI Ba’KHOE
3HaueHHe TIPUOOpesTH TaKue 11e/TH, Kak:

- (opmupoBaHMe WHTE/UIEKTYaJbHO PAa3BUTON JIMUYHOCTH, TOTOBOM K
camo00pa30BaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPDUHSITUIO peIlleHuH,
CTI0COOHO¥ a/IanTHPOBATLCS K OBICTPO MEHSIFOIITUMCS YC/IOBUSIM JKHU3HHU;

-  HampaB/eHHOCTh O00yueHMss Ha CHUCTeMaTHdeckoe TIpUOOIieHHe
o0yuaroluxcss K CaMOCTOSITe/TbHON I103HaBaTe/bHON [JesTe/IbHOCTH, HayYHBIM
MeTo/laM TO3HaHus, (OPMUPYIOIUM MOTHBALMI0 W pa3BUTHE CIIOCOOHOCTEM K
XUMUWY;

- obecrieueHure yCI0BUM, CTTIOCOOCTBYIOIIUX MPHUOOpeTeHHI0 00yUaroIuMuUCs
OTbITa pa3HOOOpa3HOl /leATeNbHOCTH, TO03HAHWS M CaMOTMO3HAHUs, KJIHOUEeBBIX
HAaBBIKOB (K/IFOUEBBIX KOMIIETEHI[M), MMEIOL[MX yHUBEpCa/lbHOe 3HaueHue [Jis
pa3IMYHbIX BUIOB /leTe/IbHOCTH;

- dopmupoBaHre oOmieli (QYHKIMOHA/ILHOM W  eCcTeCTBEeHHO-HayYHOMH
IrPaMOTHOCTH, B TOM UHCAe yMeHUM OOBACHATHL U OIleHUBaThb SIBJIEHUS
OKpY’Karolllero MUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyueHHble MpPU WU3yueHUHr
XUMWW, TIPUMEHSITb WX TpPU pelleHnd TpobsieM B TIOBCEAHEBHOW >KU3HU W
TPYZOBOU [1eATe/TbHOCTH;

- ¢dopmupoBaHve y 0O0OydYaroIMXCd TyMaHUCTUUYECKHUX  OTHOIIIEHUH,
TOHUMAaHUs LIEHHOCTU XWUMUYeCKMX 3HaHUWM [jisi BBIPAOOTKHA 3SKOJIOTUUeCKU
1je/lecoo0pa3HOro TOBefieHHWss B OBITY W TPYZOBOH [eATeMbHOCTH B I[e/ISIX
COXpaHeHUs1 CBOET0 3/10POBbs U OKpY»Katollel TTPUPOIHON Cpe/ibl;

- pa3BUTHE MOTHBALMM K 00yueHHMIO, CrIoCOOHOCTeM K CAMOKOHTDO/IO M
CaMOBOCTIMTAaHMI0 Ha OCHOBe YyCBOeHHsI 0O0llleuesloBeueCKMX IIeHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY TIpOGH/Is ¥ HarpaB/ieHHOCTH JabHeMIero
o0OyueHwusl.

OO1ijee UMCIO YacOB, OTBEAEHHBIX [Jid HW3yUYeHHWs XWUMHWM Ha YPOBHe
OCHOBHOTO 00111ero obpa3oBaHusi, cocta/sieT 136 yacos: B 8 kacce — 68 uacos (2
yaca B HejleJi0), B 9 Kyacce — 68 yacoB (2 yaca B HejieJit0).



COJEPKAHUE ObYUEHUSA

8 K/IACC

ITepBoHaua/ILHbIe XUMHUUYECKHE TIOHATHS

[Ipegmer xyMuu. Posib XMMUM B )KU3HU 4yesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemjectBa. PusnueckKre CBOWCTBA BeLECTB. ArperaTHOe COCTOSIHHE
BelllecTB. [ToHsITHe O MeTOZax MO3HAHUS B XUMHUU. UMCThIe BeleCTBAa U CMECH.
Crioco0bl pa3zesieHyst CMeCei.

ATOMBI M MOJIEKY/bl. XHUMHUUeCKHe 3jeMeHTbl. CHMBOBI XUMHUECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BelljecTBa. ATOMHO-MOJIEKYJ/IIPHOE YUYeHUe.

Xumuueckasi ¢opmyna. BaseHTHOCTb aTOMOB XUMHYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCUTeNlbHAs aTOMHasi Macca.
OtHOoCuTeIbHAsE MOJIeKYJIsipHast Macca. MaccoBast 10Jid XUMHAUeCKOro 371eMeHTa B
COeIUHEHWH.

KommuectBo BeliectBa. Mosib. MovisipHast Macca. B3auMoCBsI3b KO/IMUeCTBa,
MacCbl W 4YMCJa CTPYKTYPHBIX e[WHUI] BelllecTBa. Pacuétel 1o ¢opmysiaMm
XUMUUECKUX COeIUHEeHUH.

du3nuecKre U XMMHAUYeCKre SIBJIeHUsl. XUMHUUecKasi peakiusi U eé TIPU3HAKHU.
3aKOH COXpaHeHMs MacChl BellleCTB. XHMMHUUeCKHe ypaBHeHUs. Knaccudukaims
XUMUUYECKUX peakiuii (coe[HeHNs], pa3/ioyKeHus], 3amMellieHusi, oOMeHa).

Xumuueckutl 3KcnepumeHm:

3HAKOMCTBO C XMMWUECKOM TIOCYZIOH, TIpaBWiaMu paboTel B 1abopaTopuu U
nipuémamu oOpailjeHus1 ¢ 1abopaTopHBIM 000pYZIOBaHUEM, U3yUeHHe U OIHMCaHue
¢bu3nueckux CBOWCTB o00pasiloB HeopraHWYeCKHWX BelleCcTB, HabJ/iro/ieHue
(usnueckux (M/iaBjieHWe BOCKa, TasiHWE Jib/la, pacTHpaHWe caxapa B CTYIKe,
KUIEeHWe U KOHJEeHCalWs BOJbI) U XMMHUYECKUX (FOpeHWe CBeuu, TNPOKajvMBaHUe
MeJHOM TIPOBOJIOKH, B3aUMO/IeHCTBHe Mesa C KUCIOTOM) sB/IeHU, Hab/roieHre 1
onucaHWe MNPU3HAKOB MPOTeKaHUsI XMMHWYEeCKHUX peakiui (pasjiokeHUe caxapa,
B3aMMOJIEMCTBUE CEePHOM KHC/IOTBI C XJIOPHAOM Oapwisi, pa3nokeHHe THIPOKCHA
Meau (II) mpu HarpeBaHWM, B3aMMO/eHCTBYE »Kejle3a ¢ pacTBopom coyu meau (1),
M3ydeHue CroCOOOB pa3/iesieHHsi cMeceii: ¢ TIOMOIIbI0 MarHWTa, (UIbTPOBaHUE,
BbI[IapMBaHUe, AUCTU/ISLYS, XpoMaTorpadusi, TipoBe/ieHre OYMCTKU TTOBapeHHOMU
comv, HabmoZieHWe W OMMCAHWe  pe3y/bTaTOB  TIPOBeZEHWs]  OIIbITa,
WTKOCTPUPYIOLLErO0 3aKOH COXPaHEeHWsl MacChl, CO3[aHHe MOJe/ied MOJIeKYT
(11apocTep>KHeBbIX).

Ba)kHeiilIue npeACTaBUTe/IM HEOPraHNUYeCKUX BellecTB

Bo3ayx — cmech rasoB. CocTtaB Bo3jyxa. Kuciopon — s7ieMeHT U TIpoCToe
BelllecTBO. HaxoxkzeHue Kuc/iopoJa B Tpupofe, (U3Mueckue W XHMUUeCcKHe
cBoiicTBa (peakuu ropenusi). Okcugpl. [IpumeHeHne kKuciaopoga. Criocobsl



TO/IyUeHUs] KWUC/IOpoZia B jabopaTOpuH W TIPOMBIIIUIEHHOCTH. KpyrosopoTt
K1CI0poAa B ripupo/ie. O30H — a/iIoTpoIiHasi MoAU(UKAaLMsl KUCIOpOo/a.

TersioBoit 3h@PeKT XMMUUeCKOM peakliMd, TepMOXHMUUeCKHe ypaBHEeHUS,
9K30- U 3HJOTepMHYeCcKue peakUUu. TOIIMBO: yrojb U MeTaH. 3arps3HeHue
BO3/lyXa, yCUeHue TTapHUKOBOTr0 3(deKTa, pa3pylleHre 030HOBOTO C/I0s.

Bopgopon — »3jieMeHT M mpocToe BelecTBO. HaxoxaeHue BoJopoga B
npupozie, GU3NUeCKHe ¢ XUMHUECKHe CBOMCTBA, IIPUMEHeHHe, CI0COObI
rosy4yeHus. KUC/I0ThI U COJIH.

MonsipHbIi 00bEM ra30B. PacuéThl 110 XUMHUUYECKUM YPaBHEHHSIM.

du3snueckre CBOMCTBA BOAbl. Boja kak pacTBopuTenb. PacTBOpHI.
HacelllleHHbIe ¥ HeHaChIIeHHble pacTBOpPbL. PacTBOPHMOCTH BellleCTB B BOJE.
MaccoBas /07151 BellleCTBa B pacTBope. XMMHUUeCKHe CBOMCTBa BOAbl. OCHOBaHUSI.
Posib pacTBOpPOB B MpUpOJe U B XKU3HU uejioBeKa. KpyroBopoT BOZbI B TIPUPO/E.
3arpsi3HeHue NMPUPOHBIX BOA. OXpaHa U OUMCTKA TIPUPOIHBIX BOJ,.

Knaccudukaiiyss HeopraHuueckux coeguHeHui. Okcugbl. Kaccudukaiiys
OKCU/IOB:  cosieoOpasytoijue  (OCHOBHbIe, KHUC/IOTHble, amd{OTepHble) U
HecosieoOpa3ytome. HomeHk/naTypa OKcHaoOB. Dusnueckre W XUMUUECKHE
CBOMCTBA OKCHJ0B. [TomyueHne OKCH/0B.

OcHoBanusi. Knaccudukaiiusi OCHOBaHUM: IIEIOUM M HepacTBOPUMbIE
ocHOBaHHs. HoMeHKnaTypa ocHOBaHUW. Pu3nUecKhe W XUMHUYECKUe CBOWMCTBA
ocHoBaHuU. [TomyueHre 0CHOBaHUM.

Kucnotel. Knaccudukarus kucnot. HomeHknatypa KUciaor. @usudeckue U
XMMHWYEeCKHe CBOWCTBA KMC/IOT. Psng aktuBHOCTM MeTa/yioB H. H. bekeTtora.
[TonyyeHue KUC/IOT.

Conu. Homenknarypa cosieid. @u3nueckde U XUMUYECKUEe CBOMCTBA COJIEM.
[Tonyyenue conen.

['eHeTHUeCKasi CBSI3b MEXK/1y KJlaCCAMH HeOpPraHWUUeCKUX COeIMHEeHUM.

Xumuueckutl 3KcnepumeHm:

KaueCTBEHHOe Oripejie/ieHre COZep)KaHus KUC/IOpoZa B BO3/yXe, MOJ/lyueHue,
cobupaHue, pacrio3HaBaHWe U W3yueHWe CBOWCTB KHUCIOPOJa, HabmrozeHue
B3aWMOJEMCTBUS BeIleCTB C KMCIOPOJOM M YC/IOBUST BO3HUKHOBEHUS U
TipeKpalrieHuss TopeHusi (To)kapa), O3HaKOMJ/IeHWe C oOpa3ljaMH OKCHIOB M
OlMCcaHWe WX CBOWCTB, TOyueHWe, cobOvpaHWe, paclio3HaBaHUE W H3y4yeHHe
CBOWCTB BOJOpOJa (ropeHue), B3auMOJelCTBHe Bojopoja € okcuaoMm Meau (II)
(BO3MO>KHO WCTIO/Ib30BAaHHE BHeOMaTepHasoB), HaO/MomeHe 00pa3ijoB BeEIecTB
KOJMYecTBOM 1 MOJ/b, MCC/Ie[JOBaHHWE OCOOEHHOCTeM pacTBOPEHHSI BelleCTB C
pa3/iMuyHOM pPAacTBOPUMOCTBIO, TIPUTOTOBJIEHME PpPACTBOPOB C  OMpeAeIéHHOU
MacCOBOM [10Jiel paCTBOPEHHOI'O BellleCTBa, B3aMMO/IEMCTBUE BOAbI C MeTa/ljlaMU
(HaTpueMm M KasnbliieM) (BO3MOXXHO HCIT0/Ib30BaHUe BHleOMaTepyasioB),



HCcCiejoBaHe 00pa3lioB  HEOpPraHWUeCKHWX BeIIeCTB pa3/IMUHbBIX — K/acCoB,
Hab/Tto/leHre U3MeHeHUs] OKpaCKHd MHAMKATOPOB B pacTBOpax KUCJIOT U Iilesiouel,
v3yueHue B3aumogencTBus okcuza meau (II) ¢ pacTBopoM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaMH, peakLMi HeuTpaJu3alyy, MOoJydeHrue HepacTBOPUMBIX
OCHOBAaHHWW, BBITECHEHHWE OJHOr0 MeTajjla JPYTMM M3 pacTBOpa COJIU, peLlIeHHe
9KCIIepPUMEHTANbHBIX 3a/lau 10 Teme «BakHelmme Kraacchl HeOpPraHUYeCKUX
COeIUHEHUI».

Ilepyognuecknn 3akoH u Ilepuoanuyeckas cucreMa XHMMHUYECKHX
anemMeHTOB [I. . MenpeneeBa. CTpoeHue aroMoB. XuUMHYeCKas CBfi3b.
OKuC/IUTEe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIUuu

[TepBble MOMBITKM KAaCCU(DUKALIMM XUMUUECKUX 3eMeHTOB. [loHsTHe O
rpyIax CXOJHBIX 3JIeMEHTOB (ILeJIOUHblE U I[e/I0YHO3eMe/IbHbIe MeTasllbl,
rajioreHbl, UHepTHbIE ra3bl). DJIeMeHThI, KOTOpble 00pa3ytoT aM(pOoTepHble OKCU/IBI
Y TUJPOKCUJIBI.

[Teproanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 371eMeHTOB /1.
N. Mengeneea.  KoportkonepuogHaad U JIMHHOIEPUOJHAsA hopmbI
[Tepriogrueckor cuCTeMbl XuMUdeckux siemMeHToB [. V. MeHgeneeBa. Ilepuogpl
YU rpynmnbl. PuU3NUeCKHUA CMBICA TIOPSAKOBOIO HOMeEpa, HOMEpOB Iepuoja U
IPYIIIbI 3/IEMEeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX s7iep. 30Torbl. 3mekTpoHbl. CTpoeHue
3/IeKTPOHHBIX ~ 000/i0ueK aToMOB TiepBbix 20 XWMHUYECKHUX 3JIeMEHTOB
[Tepuognueckori cuctembl [. V. MeHpeneeBa. XapaKTepUCTHMKA XWMUUECKOTO
371eMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucreme /1. 1. MeHpeneeBa.

3aKOHOMEPHOCTH HW3MEHeHMsl pajuyca aTOMOB XWUMHUUECKUX 3/IEMEHTOB,
MeTa/l/IMYeCKUX U HeMeTa/UTM4eCKUX CBOWCTB 10 TPYIIaM U epuoiaM.

3HaueHue [Teproanyeckoro 3akoHa u [leproanyeckol CUCTEMbI XUMUYECKUX
3/7IEMEHTOB [i/Is1 pa3BUTHsI Hayku U mnpakTuku. [I. V. MeHpeneeB — yuéHbId U
rpakJjaHuH.

XvMmudeckass CBsi3b. KoBasieHTHasi (MOJiipHass U HeMOJsIpHasi) CBSI3b.
OJIEKTPOOTPULATE/IbBHOCTh XUMUUYECKUX 371eMeHTOB. VIOHHas CBSI3b.

Crerienb  OKuC/IeHUS.  OKUC/IWUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE  PeakLUu.
[Iporiecchl OKHC/IeHUs1 U BOCCTaHOB/IEHHS. OKUC/IUTENN U BOCCTAHOBUTEJIHN.

Xumuueckutil 3kcnepumeHm:

n3ydyeHre 0Opa3I[0B BeIeCTB META//IOB W HEMEeTa/l/IoB, B3aUMOZeEUCTBUe
TMAPOKCHA LIMHKAa C pacTBOpaMM KHUCJIOT U IeJiouel, TpOBeJeHHe OMbITOB,
WITFOCTPUPYIOIUX ~ TNPUMEPbl  OKUC/IUTE/bHO-BOCCTAHOBUTE/BLHBIX  peaklyi
(ropeHue, peakliUM pa3io’KeHUsi, COeIUHEHNS).

MesicnpeomemHble cesi3u



Peanusaniss MeXIipeAMeTHBIX CBfi3eld IPU U3yUYeHWU XUMUU B 8 Kjacce
OCYLL[eCTB/ISIETCSI Yepe3 HCIO/Ab30BaHWe KaK OOLIMX ecTeCcTBeHHO-HayUYHbIX
TIOHATUM, TaK Y TOHSATUM, SIB/SIOLIMXCS CUCTEMHBIMU /i1 OTZAE/IbHbIX MPeJMeTOB
eCTeCTBeHHO-HayYHOr0 L[JUKJIa.

OOb11e ecTecTBeHHO-HayuHbIe TOHSTUS: Hay4HbIM (hakKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, KiacCupUKalus, TepuoJUUHOCTb, HabmoaeHue,
9KCIIePUMEHT, MOJle/IMPOBaHue, U3MepeHue, MOZellb, sIBJIeHHe.

®dusrka: MmaTepus, aToM, 3/€KTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIWJ,
V30TONBl, PaZMOaKTUBHOCTh, MOJIEKY/Ia, 3JIEKTPUYECKUAW 3apsiji, BellecTBO, Teso,
00BEM, arperaTHoe COCTOsIHME BeIIeCTBa, ra3, (u3nyeckre BeJWUYUHBI, eJIWHULIbI
V3MepeHNs,, KOCMOC, IIJIaHeThl, 3B€37bl, CostHLe.

Buosnorus: goTtocuHTes, AbixaHue, buocdepa.

['eorpaus: armocdepa, ruppocdepa, MUHepanbl, TOpPHblE TIOPOZBI,
T10JIe3Hble MCKolaeMble, TOIIUBO, BOJHbIe PeCypChl.

9 KVIIACC

BeiecTBo 1 XMMHYeCKas peakius

[Teprognuecku 3aKOH. [lepyuogrueckas cucTeMa XMMHUYECKUX 371eMeHTOB [].
. MenpgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTH B M3MEHEHUM CBOMCTB
XUMUUECKUX 3JIeMEHTOB IIepBbIX TPEX IepUOZ0B, Kaius, KalbLug U UX
COeJMHEHW B COOTBeTCTBUM C TIOJIO)KeHHeM 3j1eMeHTOB B Ilepuoguueckon
CcUCTeMe U CTPOeHueM UX aTOMOB.

CTpoeHue BelllecTBa: BUbl XWUMHUECKOW CBSI3U. TUMBI KPUCTa/UIAUECKUX
PELIéTOK, 3aBUCMMOCTh CBOUCTB BeLeCTBa OT THIA KPUCTa/UTMUeCKOW PeIléTKu U
BHU/Ia XMUMUUECKOHW CBSI3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeopraHWyecKux BelllecTB. XHMMUYecKue
CBOMCTBA BEILleCTB, OTHOCALMXCS K PAa3/MYHbIM K/acCcaM HeopraHu4yecKrux
COeJMHEeHUM, FeHeTUYeCKasl CBSI3b HeOpPraHWYeCKHX BeleCTB.

Knaccudukanusi XuMUUeCcKrX peakLvid 10 pa3/InyHbIM [PU3HaKaM (I10 UMCITy
Y COCTaBy YUYaCTBYHOIIMX B peakLMy BeLIecTB, 0 TeioBOMy 3(@eKTy, 1o
V3MEHEeHHUI0 CTeleHel OKUC/IeHUs] XUMUUeCKUX 3/1IeMeHTOB, 10 00paTUMOCTH, M0
y4acTHIO0 KaTanu3aropa). JK30- U SHJ0TepMUUYeCKUe peakluH, TepMOXUMUUeCKHUe
ypaBHeHUs.

[ToHsiTUe O CKOPOCTU XHMMHUUecKOil peakuuu. IloHsiTue 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKHX peakiusix. [IoHATHe O rOMOTreHHbIX U reTepOreHHBIX
peakuusx. [lonsatue o katanuse. [IoHATHE 0O XMMHUUECKOM paBHOBeCUU. DakTOpHI,
B/IMSIIOLE HA CKOPOCTb XWMHUUYECKOW peaklUMM U TI0JI0KeHWe XUMHUYEeCKOIo
paBHOBeCHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakld,  37eKTPOHHbIM  BanaHc
OKHMC/IUTE/IbHO-BOCCTaHOBUTE/IBHOW peakuu. CocTaBiieHre YpaBHEeHUU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/BHBIX ~ peakLMidi €  HKCIO/b30BaHWEM  MeTojia
39JIEKTPOHHOTO OasiaHca.

Teopust 3/1€KTPOIUTAYECKON AUCCOLMALIMM. DEKTPOIUThI U HEJIEKTPOJIUTHI.
KaTnoHbl, aHWOHBL. MeXaHW3M [UCCOLMALIMK BeIecTB C pa3/MUHbIMU BUAAMU
xuMudeckou cBsizu. CTereHb Auccouyau. CubHbIe U cy1abble 3/1eKTPOJIUTHI.

Peakiiu MOHHOTO 0OMeHa. Y C/IoBUsI MPOTeKaHUs peaklvii HOHHOTO 0bMeHa,
MOJIHbIeE M COKpAléHHble MOHHbIE YypaBHeHUs peakiui. CBOWCTBa KHUCJIOT,
OCHOBaHMM M cojilei B CBeTe TIpe/CTaB/ieHHd 00  3/IeKTPOUTUUECKON
auccolyanuu. KauectBeHHble peaklivy Ha UOHBL. [ToHSITHeE 0 THAPOJIK3e COel.

Xumuueckutl 3KcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IsIMU KPUCTa/VIMYeCKUX pelISTOK HeopraHu4eCKUX
BeIIeCTB — MeTa//IOB U HeMeTa/uloB (rpadura M anmasa), CJIOKHBIX BeIeCTB
(x/10pyga HaTpusl), UCCeJOBaHHE 3aBUCUMOCTA CKOPOCTU XMMMYECKOU peakliu
OT BO3JEWCTBUSI PA3/IUUHBIX (PAKTOPOB, MCCAEe0BaHUE 3EKTPONPOBOAHOCTH
pPacTBOPOB BeL[eCTB, Mpoliecca JUCCOLMALMM KHWC/OT, Liefouell W cosei
(BO3MOXKHO  WCIIO/Ib30BaHHWE BHJE0 MaTepuasoB), TPOBeJieHWe  OIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKWA  TIPOTeKaHWs  peaklydid HOHHOTO  0obOMeHa
(obpa3oBaHue ocajka, BblJeseHWe Tas3a, oOpa3oBaHMe BO[bI), OIIBITOB,
W/TIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX — peaKLid
(ropeHue, peakLMu pa3/ioXKeHHWsl, COeJUHEeHUsI), paclio3HaBaHWe HeopraHhyecKux
Bel[eCTB C TIOMOLIbI0 KaueCTBEHHbIX peaklMii Ha WOHbI, pelleHue
3KCIepUMeHTabHbIX 3a/ay.

HemMeTai/ibl U MX COeAUHEHUS

OO0ijasi  xapakTepuCTHKa rasoreHoB. (Oco0eHHOCTW CTpOeHUs aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PpU3HMUeCKhe CBOWCTBA MPOCTHIX
BeIIeCTB — TajoreHoB. XHWMHWYeCcKMe CBOWCTBAa Ha TpUuMepe  XJjopa
(B3auMoO/ielicTBMe C MeTaljlaMM, HeMeTaljamH, Iiejo4aMu). XJIOPOBOJOPO/.
ConsiHasi KUC/IOTa, XMMHYECKWe CBOWCTBa, TOyuyeHue, mpuMeHeHue. [elicTBue
XJIOpa U XJIOPOBOZIOPOJi@ Ha OpraHU3M uesioBeKa. BakHelllve XJIODUAbI U UX
HaxoX/leHre B TIpUpo/ie.

O61ast xapakrepucTtika 371eMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble cTereHU OKucieHus. CTpoeHue U (u3MUecKre CBOWCTBA
TIPOCTBIX BeLeCTB — KUCJI0POAA U Cepbl. AJUIOTPOITHbIE MOAU(MUKALIMM KMCI0Po/ia
U cepbl. XUMUYeckue cBoWcTBa cepbl. CepoBOAOPOJ, CTpOeHUe, (pU3nyeckue U
XUMHUUeCKre CBOMCTBA. OKCHU/bI Cepbl KakK MpeACTaBUTeIN KUCIOTHBIX OKCHOB.
CepHas Kuciaota, Gu3nueckue ¥ XUMUYeCKHWe CBoicTBa (oOmme  Kak
Tpe/iCTaBUTeNsI  Kjacca KUCIOT W crheluduyeckyde). XHUMUUeCKWe peaklvy,
Jie)kaljie B OCHOBe TPOMBIIIEHHOTO Crocoba MoMy4yeHUs] CepHOM KHC/IOTHI.
[TpumeHeHre cepHOI KUCAOThI. COIM CEPHOM KUCIOThI, KaueCTBeHHasi peakLjusi Ha



cyib(at-uoH. HaxoxzgeHue cepbl U e€ COeAUHEHWM B TIpUpOZie. XUMHUUECKoe
3arpsi3HeHHe OKpY’Karollleid Cpefibl COeJMHEHUSIMU Cepbl (KUC/IOTHBIE [JOXK[IH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rnpeAoTBpalleHusl.

OOijast xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OcobGeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTeNeHU OKUC/IeHUs. A30T, PaclpoCTpaHeHWe B TMpHPO/Ie,
¢dur3nueckue U XUMUUeckue cBorcTBa. KpyroBoport a3ora B rpupo/ie. AMMHUaK, ero
(u3nyeckre U XMMUUeCKHe CBOMCTBA, MoJiyyeHre U ipuMeHeHue. Co/iM aMMOHMS,
vx (u3uUeckue U XMMHUUYecKrde CBOWCTBa, MpuMeHeHWe. KauecTBeHHast peakijusi Ha
VMOHbI aMMOHMS. A30THasi KUC/IOTa, e€ TosiyyeHue, (pUsMyeckre U XUMHUYECKHe
cBoiicTBa (0Olue Kak TpeACcTaBUTessl Kjacca KWCAOT U crieljududeckue).
Vcnonb30BaHMe HUTpPATOB M COJled aMMOHUST B KauyeCTBe MUHepPa/IbHBIX
ynobpenuii. Xumuueckoe 3arpsi3HeHre OKPY»Karollel cpefibl COeJUHEHUsIMU a30Ta
(KMCTIOTHBIE [OXAW, 3arpsi3HeHWe BO3/yxa, IOYBbI U BOA0EMOB). Pocdop,
a/uiIoTponHble Mogudukaiuu docdopa, Gu3nUeckie U XUMHUUYECKHe CBOMCTBa.
Oxkcup docdopa (V) u docdhopHast Kucnorta, pusndeckrie U XMMUUeCKHe CBOMCTRBA,
nosiyuenue. Vcronb3oBanue GochaToB B KauecTBe MUHEPA/IbHBIX y100peHUiA.

OO61jast xapakTepucTuka 37eMeHToB IV A-rpyrinbl. OcoO€HHOCTH CTPOEHUst
aTOMOB,  XapakTepHble  CTelleHW  OKWUCJIeHWs.  YTJIepoJ,  a/JIOTPOIHbIe
MOAU(UKALIUM, pacrpoCcTpaHeHUWe B TIpUpoje, (Quanueckrhe U XUMHUYECKHe
cBoiicTBa. Ajcop6iysa. KpyroBopot yriepozia B npupojie. OKCUAbI yriepoja, ux
(u3Mueckue W XUMHUUECKHMe CBOWCTBA, [IeMCTBHME HA JKWBbIe OPraHU3MBbI,
roJiyueHre W TIpuMeHeHWe. JKOJIoruYecKue TpoO/ieMbl, CBsi3aHHBbIE C OKCHUJIOM
yrnepoaa (IV), rumoresa r1/1006a7bHOTO TOTETUIEHHSI K/WMaTa, TMapHUKOBBIN
3¢bdekT. YrosbHasi KUCIOTA U €€ COoJd, UX (hU3nUecKre U XMMHUUYeCKue CBOMCTBa,
mojiyueHde U TnpuMeHeHHe. KauecTBeHHass peakijusi Ha KapOOHAT-HOHBI.
Mcnonp3oBaHue KapOOHATOB B OBITY, MeAUIMHE, TIPOMBIIIIEHHOCTH U CeTbCKOM
XO35IUCTBe.

[TepBoHauaIbHEIE TIOHATHSI 00 OpraHMYeCcKUX BelljeCTBax KaK 0 COeMHEeHUSX
yriaepoga (MeTaH, 3TaH, 3TU/EH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCyCHasi KAC/I0Ta).
[TpupoaHble WCTOYHWKK YTIJIeBOAOPOAOB (yroib, TPUPOAHBIA ra3, He(dTb),
MIPOAYKThI UX TepepaboTku (6eH3uH), WX POb B ObITY U TIPOMBILIJIEHHOCTH.
[ToHsiTMe 0 GMOJ/IOTMUECKHM Ba)KHBIX BeIlleCcTBax: )KHUpax, Oemkax, yrieBofiaXx — U Ux
pOJM B JKWA3HM UejOoBeKa. MarepuaqbHOe €JWHCTBO OpraHUYeCcKux U
HEeOpPraHu4eCcKUX COeUHEeHUN.

KpemHuii, ero ¢usnMueckue W XMMHUUECKHe CBOMCTBA, TMOJIyYeHUE U
npuMeHeHnre. CoefniHeHUss KpeMmHUsI B Tmipupofe. OOive mpeAcTaByieHds 00
okcuze kpemHus (IV) u kpemHueBor kucioTe. CUIMKaThl, UX MCIO0JIb30BaHUE B
ObITY, B MPOMBIILJIEHHOCTH. Ba)kHelIMe CTpouTe/ibHble MaTepHuabl: KepaMuKa,



CTEeKJI0, 1leMeHT, 6eToH, >keme300eToH. ITpo6iemMbl 6e301acHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B MOBCEJHEBHOM YKU3HHU.

Xumuueckuil 3kcnepumeHm:

n3ydeHre 00Opa3ljoB HEOPTaHWUYECKHX BeIeCTB, CBOMCTB COJITHOM KUC/IOTHI,
TIpOBe/ieHre KaueCTBeHHBIX PeakIMi Ha XJIOPUZ-UOHBI U Hab/roZieHre TIPU3HAKOB
VX TIDOTEKaHWsl, OMbIThl, OTpaKarolue ¢(U3NUeCKMe W XUMUYEeCKrhe CBOMCTBA
raJoreHOB M HUX COeJMHeHWM (BO3MOXXHO MCII0/b30BaHUe BHU/e0MaTepHasioB),
o3HaKOMJiIeHHe ¢ oOpa3ijaMHd XJIOpYUAoB (raJioTeHU/I0B), O3HAKOMJIeHWe C
obpasijaMu  ceppl U €€  coeAVHeHUWsMU  (BO3MOXKHO  MCITO/Ib30BaHUe
BHJileOMaTepuasoB), Hab/oeHye Tpoliecca 00yr/iMBaHUsl caxapa IoJ, JelCTBreM
KOHLIEHTPDUPDOBAaHHOM CEpHOM  KHUCJIOThI, M3yuyeHHe XUMHUUYeCKUX CBOMCTB
pa30aB/IeHHOM CepHOM KUCJ/IOThI, TIPOBeJieHre KaueCTBEeHHOM peaKIMM Ha Cy/bdart-
WOH U HabsoJileHre TMpH3HaKa eé TIPOTeKaHHs, O3HakoMsieHHe C (U3NueCcKuMu
CBOMCTBaMHU a30Ta, ¢ochopa M UX COegWHEHUM (BO3MOKHO WCIOJIb30BaHHeE
BHJleOMaTepHasioB), obpas3ijaMu a30THBIX W (HOCHOPHBIX YAOOpeHHH, MomyJyeHue,
cobupaHue, pacro3HaBaHWe U W3yueHWe CBOWCTB aMMMaKa, TIPOBeJieHUe
KaueCTBEeHHbIX peakldid Ha MOH aMMOHUS U PocdaT-uoH U U3ydeHue MPU3HAKOB
WX TMPOTEKaHUsi, B3aUMO/IeMCTBUE KOHL[EHTPUPOBAHHOW a30THOW KHCJIOTHI C MeIbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasioB), v3yueHue Mozeneu
KPUCTa/UTMUeCKUX peIIeTOK anaMasa, rpadura, (QyiepeHa, O3HaKOM/eHUE C
TIPOL[eCCOM  aZicopOLM  PACTBOPEHHBIX BeIeCTB AKTUBHUPOBAHHBIM YTJIEM W
yCTPOMCTBOM MPOTUBOrasa, MojyyeHue, coOMpaHue, pacrio3HaBaHUe U W3ydeHHe
CBOMCTB YTJIEKHC/IOTO Tra3a, MpOBe/ieHWe KaueCTBEHHBLIX peakIui Ha KapOoHaT u
CUUKAT-UOHbl W W3yYeHWe TIPU3HAKOB WX MPOTeKaHUsl, O3HAKOMJIEHHWe C
MPOJIyKLIMeld CUJIMKAaTHOM TIPOMBIIJIEHHOCTH, pellleHWe 3SKCIepUMeHTalbHbIX
3aja4 no TeMe «BakHel1Me HeMeTalIbl U UX COeIMHEHUSI».

Meta/nibl U X COeUHEHHS

OO111ast XapaKTePUCTUKA XUMHUECKHX 3/IEMEHTOB — MeTasyIOB Ha OCHOBAaHUU
ux TnonoxeHusi B Ilepuoauueckor cucteMe XUMUYecKux ssemeHToB [I. U.
MeHgeneeBa 1 ctpoeHusi atoMoB. CTpoeHWe MeTa/sioB. MeTa/yinueckasi CBSi3b U
MeTa/ulMueckasi  KpUCTa/uldueckass  peliéTka.  JJeKTPOXMMUUeCKUU  psf
HarpsbkeHui MeTanioB. ®usnueckre U XMMHUUeCcKre CBOHCTBa MeTas/uioB. OO1ue
CriocoObl  TonyuyeHUss MeTayioB. [IoHSTHE O KOPpPO3WH MeTaj/uIoB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBel (CTaib, UYTYH, AFOPaJFOMUHUM,
OpoH3a) 1 X MpUMeHeHue B OBITY U POMBIIILIEHHOCTH.

[ITesiouHbIe MeTa/Ibl: TO/IOKeHHWe B [leproguueckol crcTeMe XUMHYECKUX
snemeHTOB [I. I. MeHze/neeBa, CTpOeHHWe WX aTOMOB, HaxXOXK[eHHe B MPUPOJE.
®u3nyecKkre U XMMHUYeCKHe CBOWCTBa (Ha mpuMepe HaTpus U Kamust). OKCUIBI U



TUAPOKCUBI HATpUsi M Kanus. lIpuMeHeHMWe IIIeJIOYHBIX METa/lIOB U UX
COoeIMHEeHUH.

[ITeoyHO3€eMe/IbHBIE MeTa//Ibl MarHUM W KaJbLMW: TIOJIOJKEHWe B
[Teproanyeckoli cucteMe xumuueckux 3nemeHToB [I. V. MeHgeneeBa, cTpoeHUe
VX aTOMOB, Hax0X/leHue B rpupoje. Prusnueckre u XMMHUYeCKre CBOKMCTBA MarHust
U Kajiblusl. BaHediive coefAuHeHMs1 Kajblusl (OKCH[, THADPOKCH[, COJIN).
JKECTKOCTb BOJIBI M1 CITOCOOBI €€ yCTpaHeHHsl.

AtOMUHUN: TIo/iIoKeHWe B [lepruonueckor cucTeMe XUMHUUYeCKUX 3/1eMEeHTOB
. . MenjeneeBa, CTpoeHUe aToma, HaxoX[eHue B Ipupofe. Pusnueckue U
XUMUYeCKre CBOMCTBA amtOMUHUS. AMQOTepHble CBOMCTBA OKCHZA U TUAPOKCUIA
AITFOMUHUSL.

Kene3o: nosoxxenue B [lepruorueckor cUCTeMe XUMUYECKHX 3/1eMeHTOB /.
N. MeHgeneeBa, CTpoeHHWe aTOMa, HaxoXzAeHue B mpupofe. dusnueckue u
XMMHUYeCKre CBOMCTBa »kese3a. OKCUbI, TUAPOKCH/IbI U cou »kesie3a (II) u »xene3a
(III), ux cocras, CBOMCTBA U MOJyYeHHeE.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJIEHHe C o0pa3llaMM MeTa/UIOB W CIUVIaBOB, WX (HH3NUECKUMU
CBOMCTBaMH, M3yueHHe pe3y/JbTaTOB KOPPO3UU  MeTa/VIOB  (BO3MO’KHO
WCTIO/Tb30BaHHe BHeOMaTepuanoB), 0cCOOeHHOCTell B3aWMOZEMCTBUS OKCHA
Ka/lbl[Usl W HATpusi C BOJIOM (BO3MOKHO HCIIO/Ib30BaHWe BHieOMaTepUaoB),
WCC/le[JOBaHWe CBOMCTB >KECTKOW BO/IbI, MpOLiecca TOpPeHusl Kee3a B KUCI0poJe
(BO3MOKHO  WCMOJIb30BaHWE  BHUJleOMAaTepyuasioB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peakl[Md Ha WOHbI: MAarHus, KajibLUs, aTlOMUHUSA, [JUHKA, >Kese3a
(I1) u xene3a (III), mexu (II), HabmomeHWe U OMMCAHKE TTPOIIECCOB OKPAITUBAHUS
MJlaMeHW WOHaMU HaTpus, Kaausi W Kaablus (BO3MOXHO HWCIO/b30BaHUE
BU/leOMaTepUasioB), UCC/ieloBaHUe aM(OTEPHBIX CBOMCTB T'MAPOKCH/A aIFOMUHUS
Y TUJPOKCH/A LINHKA, pellleHre SKCIIepUMeHTa/IbHBIX 3aZlad 1o TeMe «BakHerime
MeTaJl/Tbl U UX COeJUHEHUS.

XuMHA ¥ OKpY)Kamllasa cpeaa

BellectBa M maTepuanbl B TOBCEIHEBHOM >XM3HU uvesnoBeka. besomacHoe
WCTI0/Tb30BaHue BelleCTB U XUMUUeCKHUX peakiuii B ObITy. [lepBasi OMOIIb TIpU
XUMHUUECKHX 0’KOTraX U OTpaBJ/IeHUSIX.

XrMHUecKoe 3arpsi3HeHWe OKpy»Karolleh cpefbl (MpejenbHast AOMyCTUMast
KOHILIeHTpalus BelllecTB, Aanee — [1/1K). Poib XxumMuy B peliieHUN 3KOJIOTMYeCKUX
nipobJiem.

Xumuueckutl IKcnepumeHm:

n3ydyeHre 00paslioB MaTepuasoB (CTeK/0, CTUIaBbl MeTaJ/ioB, TMOJMMepHbIe
Marepuarbl).

MesxcnpedmemHble ces3u



Peanu3anms MeXnpegMeTHbIX CBs3€d MpU H3yyeHWU XUMHUU B 9 Kiacce
OCYLL[eCTB/ISIETCSI Yepe3 HCIO/Ab30BaHWe KaK OOIIMX eCcTeCcTBeHHO-HayUYHbIX
TIOHSITUM, TaK W TOHSATHM, SIB/SIFOILIUXCS CUCTEMHBIMU [JIsi OT/le/IbHbIX MpeJMeTOB
eCTeCTBEHHO-HAay4YHOT' O L[UK/Ia.

OO61e ecTeCTBeHHO-HayuHble TIOHSTHS: HAayUHBIA (PaKkT, THUTIOTE3a, 3aKOH,
TEOpUs, aHaau3, CUHTe3, KaaccuduKaiusi, TMepUuoJUYHOCTb, HabmoeHue,
5KCMEPUMEHT, MOJe/MpOBaHue, W3MepeHHe, MoOJe/b, SIBJeHWe, [1apHUKOBBIN
3¢ (eKT, TeXHOIOTUs, MaTepUaJlbl.

dusmka: MaTepusi, aToM, 3JeKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIUZ,
M30TOIbl, PaJMOaKTUBHOCTb, MOJIEKY/a, 3/eKTPUUECKWN 3apsi[, MPOBOJHHUKH,
TIOJIYTIDOBO/IHUKY, /IU3/MEeKTPUKH, (POTO3/7eMeHT, BelecTBO, Telo, O00béM,
arperaTHoe COCTOsIHWe Bell[eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpHUCTa/I/TMUecKast
peléTKa, CryiaBbl, (H3UUeCKre BeJIWUYWHbI, eIWHHULbI HW3MepeHUsi, KOCMHUYecKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bl, Co/HLIe.

Buonorus: ¢otocuHTe3, AbixaHue, Ouocdepa, sKocHCTeMa, MUHepaabHbIE
yn0bpeHusi, MUKDPO3/IeMeHTbl, MaKpO3/ieMeHThI, MUTaTe/IbHble BellleCTBa.

['eorpaus: artmocdepa, ruapocdepa, MHUHEpPaibl, TOPHbIE TOPOJBI,
T0JIe3HbIe UCKOTlaeMble, TOTJIMBO, BOJHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA IIPOI'PAMMBI IIO
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/nbTaTbl OCBOEHHWSI TIPOrpPaMMbl OCHOBHOTO 0OIIero
oOpa3oBaHUsI JOCTUralOTCS B Xo/le 0OyueHMs] XMMUU B e[MHCTBE YyueOHOU U
BOCITUTaTeTbHOU JesiTeIbHOCTA B COOTBETCTBUU C TPAZUIIMOHHBIMUA POCCHUMCKUMU
COLIMOKYJIbTYPHBIMA Y JYXOBHO-HDAaBCTBEHHBIMU LIEHHOCTSIMU, TIPUHSATHIMU B
oOIriecTBe MpaBWIaMM W HOPMaMM TIOBeJeHUs] M CIOCOOCTBYIOT Tipoljeccam
CaMOTIO3HaHUSI, CaMOPAa3BUTHS U COIMATU3aI[UH 00yJaroIXCsl.

JINUHOCTHBIE ~ pe3y/lbTaThbl  OTPaKalOT  TOTOBHOCTh  OOYyUaIOL[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHMBHBIX IIeHHOCTHBIX OpUEHTallukl U
paciIMpeHue OIMbITa JAesiTe/lbHOCTH Ha e6é OCHOBe, B TOM UKMCJ/Ie B UaCTHU:

1) naTpMOTHUECKOr0 BOCIUTAHMSA:

L[EHHOCTHOT'O OTHOLLIEHHSI K OTeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY
Y HayyHOMYy Hac/e[ut0, TIOHMMaHUsl 3HaueHWs XUMUUeCKOW HAayKu B >XU3HU
COBpeMeHHOro 00ITecTBa, CIIOCOOHOCTU B/IaJIeTh JOCTOBEPHOM WHbopMaled o
repe/ioBbIX JTOCTVDKEHUSIX W OTKDBITHUSIX MHMDOBOM M OTeUYeCTBEHHOW XHMHUH,
3aMHTepeCOBaHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 0011]eCTBa;

2) rpaX/AaHCKOr0 BOCIIUTAHUA:

Tpe/iCTaB/ieHUs] O COLIMA/IbHBIX HOpMax U TpaBWIaX MeXJIMUHOCTHBIX
OTHOIIIEHHY B KOJJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0OOII[eCTBEHHO
MOJIe3HOM,  yueOHOMCC/Ie0BaTe/IbCKOM, TBOPUYECKOM W APYIMX  BHAAX
J1esiTeNTlbHOCTU, TOTOBHOCTHM K pa3HO0Opa3HOW COBMECTHOW [esiTeTbHOCTU TpHU
BBITIOJTHEHUM y4eOHBbIX, TI03HABATe/NbHBIX 3ajad, BBLITIOJHEHUM XUMHUUYECKUX
9KCTIePUMEHTOB, CO3/laHUHU yueOHBIX TIPOEKTOB, CTPeM/IEHUsI K B3aMMOTIOHUMAaHUIO
¥ B3auMMOIOMOILM B TIpollecce 3TOM yueOHOW [ieATeNbHOCTH, TOTOBHOCTHU
OlleHMBaTh CBOE TIOBe/leHHe U TIOCTYMKW CBOUX TOBapuIlled C TI03UIUU
HPaBCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUs MOC/e/ICTBUM MOCTYITKOB;

3) eHHOCTH HAYYHOTr'0 MO3HAHMS:

MHPOBO33peHYeCKre Tpe/ICTaB/eHrsI O BellleCTBe M XWUMHUUeCKOW peaklvHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKHM M COCTaBJSHOLIHE
OCHOBY [/l TIOHUMaHUsI CYII[HOCTU HayYHOW KapTWHBI MHpa, MpeZCTaB/IeHUsI 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUsSI TIPUPOJbI, B3aUMOCBSI3SIX UeioBeKa C
TIPUPOJHOM CpeJIor, O POJIM XMMHU B TIO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

T03HaBaTe/ibHble MOTHMBBI, HaripaB/ieHHbIe Ha TMOJyuyeHHWe HOBBIX 3HAaHUM TI0
XUMHUH, HeoOXoquMble i 0O0bsCHeHWs HaO/It0faeMbIX TIPOL[ECCOB U SIBJIEHHH,
103HaBaTe/bHOM, WH(OPMAIMOHHOM W UWUTaTeNbCKOW KYJIbTYpbl, B TOM 4YMCJIe
HaBBIKOB CaMOCTOATeTbHONW PaboThl C yueOHbLIMU TEKCTaMH, CITPABOYHOU



UTEepaTypor, [OCTYNHbBIMA TEXHUUECKUMHU CpeACTBaMU HH(OPMALIMOHHBIX
TeXHOJIOTHU;

vHTepeC K OOyueHWI0 U TIO3HAHUIO, JHOO03HATENBHOCTh, TOTOBHOCTH M
crocobHOCTL K camoo0Opa3oBaHHWIO, TIPOEKTHOM U UCC/e/l0BaTe/IbCKOM
JesITe/IbHOCTA, K OCO3HAHHOMY BBIOOPY HallpaB/IeHHOCTH U YPOBHsI 00yueHHsT B
JlalbHeMIIIeM;

4) ¢popMupoBaHus Ky/IbTYPhI 3A0POBbS:

OCO3HaHWe 1IeHHOCTU >KW3HM, OTBETCTBEHHOI'O OTHOIIIEHUsI K CBOEMY
3[J0POBBI0, YCTAHOBKM Ha 3/I0pPOBbIMi 00pa3 >KW3HM, OCO3HAHWE TIOCTe/CTBUN U
HeTpusiTHe BpeAHbIX NpUBbIUeK (YroTpebsieHus aKOToJisi, HAPKOTUKOB, KypeHHs),
HeoOxonuMoOCTH  CcoOMIO/iIeHust  TIpaBUa  Oe3omacHOCTM 1py  obpailjeHUA C
XUMHUUeCKUMU Bell[eCTBaMH B ObITY U peanbHON XKU3HHY;

5) TPYAOBOro BOCIIUTAHMS:

VHTepeC K NPaKTUYeCcKOMY U3yueHHI0 Npodeccrii ¥ TpyJa pa3inyHOro poja,
yBakKeHUe K TpPyAy W pe3y/bTaTaM TPYZOBOW [eATebHOCTH, B TOM UKC/Ie Ha
OCHOBe TIpUMEHEeHHs TIpeJMeTHBIX 3HAaHWW TI0 XHWMUW, OCO3HAHHBIM BBIOOD
WHAVBHU/IyaIbHOM TPaeKTOPHH TPO/I0/DKeHHUs] 06pa30BaHUS C YUETOM JIMUHOCTHBIX
WHTEpPeCOB U CTIOCOOHOCTH K XUMUHU, 00IIleCTBEHHBIX MHTEPECOB U MOTpeOHOCTeH,
yCHenrHoi npodecCHOHaTbHON AeSTe/IbHOCTH U Pa3BUTHSA He0OXOAUMBIX YMEHHH,
TOTOBHOCTh aZlalITUPOBATLCS B TIPO(heCCUOHAILHOW Cpe/ie;

6) 3K0/10rH4ecKoro BOCIIMTaHHS:

5KOJIOTMUEeCKH 1jesiecoobpa3Hoe OTHOIIeHHWe K TIPUpPO/ie KaK MCTOUHUKY
JKU3HU Ha 3emiie, OCHOBE eé CylleCTBOBaHUs, TOHUMaHUe LIeHHOCTH 3/10POBOI0O U
Oe3omacHoro obpa3a »KM3HW, OTBETCTBEHHOe OTHOIeHWe K COOCTBEHHOMY
¢bu3MUeCKOMY U TICUXMUECKOMY 3[J0POBbIO, OCO3HaHHe I[eHHOCTU COOJIIofieHust
npaBu/1 6e30MacHOro MoBe/jeHus TpU paboTe C BelljeCTBaMU, a TaK)Ke B CUTYaLUsX,
YTPO’KAOIIUX 3/I0POBbI0 U )KU3HU JTHO/IEl;

CTIOCOOHOCTU TIPUMEHSATH 3HaHUS, T0/lydaeMble TIPU U3YYeHUM XUMUU, IS
pellieHUs 3a/lau, CBSI3aHHBIX C OKPY>Katollel MPUPO/IHOM Cpefioi, /1/isi TIOBbIIIeHUS
YPOBHSI  9KOJIOTHUECKOW  KYyJIbTYpbl, OCO3HaHHsI TJi00a7bHOTO  XapakTepa
9KO0JIOTUYEeCKUX TIpo0sieM U TyTel WX pellleHUs MOCPeACTBOM METOZOB XUMUHY,
9KOJIOTMYECKOT0 MBIIILJIeHHs, YMeHHsI PyKOBOZCTBOBAaThCSI UM B TT0O3HaBaTe/bHOM,
KOMMYHHKATUBHOM U COLIMATbHOM MpaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B cocraBe MeTtanpeMeTHbIX pe3yJbTaTOB BBIAEISAIOT 3HAUMMble [IJist
dbopMrpoBaHUs MHUPOBO33peHHsT OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (haKT, CUCTeMa, MPOLIECC, SKCIIEPUMEHT U JIPYToe.), KOTOpbie
WCTIO/Ib3YIOTCSI B €CTeCTBEHHO-HAayUHbIX YyueOHBIX TpeAiMeTax W TI03BOJISIOT Ha
OCHOBe 3HaHWil W3 3TUX MpeJMeTOB (POPMUPOBaThH MpeZCTaB/ieHHe O LeJI0CTHOMN



HayYyHOUW KapTWHe MHpa, U YHUBepCabHble yueOHble JelCTBUS (TT03HaBaTebHbIe,
KOMMYHUKaTUBHbIe, peTy/sSTUBHbIE), KOTOpble oOecrmeurBalOT (HOpPMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/TbHOMY TJIAaHUPOBAHUIO W OCYIIIECTB/IEHUIO yueOHOM
JesiTeTbHOCTU.

ITo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE YueOHbIe JeHCTBUS

Bba3oBble jioruyecKue iefiCTBUs:

yMEHUSI WCIO/b30BaTh MNPUEMBI JIOTUUECKOTO MBILLJIEHUSI TPA OCBOEHUH
3HAHUM: PACKPbIBaTb CMBIC/I XUMHUUYECKUX TIOHSATHN (BbIZIENSITh WX XapaKTepHbIe
TIPU3HAKM, yCTaHaBIMBaThb B3aWMOCBSI3b C JIDYTMMHU TIOHSTUSIMH), WCIIO/Ib30BaTh
TIOHSITUS A1/ OOBSICHEHUsI OTJe/IbHbIX ()aKTOB U SIBJIEHUM, BIOMPATh OCHOBaHUS U
KpUTEpPUM [/Is1 KIaCCU(PUKALIMK XUMUYECKUX BelleCTB U XMMUUECKUX peakluH,
yCTaHaB/MBaTh TIPUUMHHO-C/IEICTBEHHbIE CBSI3U MEXAy OO0beKTaMu H3yueHus,
CTPOUTH JIOTUUECKUe pacCyAeHusi (MHAYKTUBHbIE, le/yKTHBHbIe, 110 aHA/IOTHN),
JleniaTh BLIBO/IbI U 3aK/TFOUEHHUSI;

yMeHue T[pPUMEHATb B TIpoLlecCe TIO3HAHWS TOHATUSL (MpeJMeTHble U
MeTaripe/iMeTHbIe), CHMBOJIMUeCKre (3HaKOBbIe) MO/Ie/H, UCII0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IMIMPOKO MIPUMEHsIeMble B XUMHUHM MOZe/IbHbIe TIpe/ICTaB/IeHUs —
XUMUUeCKUH 3HaK (CMMBO/J 3/ieMeHTa), XuMuueckasi (opMyna u ypaBHeHUe
XUMUUECKOUN peakliuy — MpHU pellleHuu yueOHO-TI03HaBaTebHBIX 3a7jau, C YUETOM
9TUX MO/Ie/TbHBIX TMpe/CTaB/eHUI BbISAB/ISATh U XapaKTePU30BaTh CYI[eCTBEHHbIE
TIPU3HAKU U3yUaeMbIX 00beKTOB — XUMHUUECKHX BeII|eCTB ¥ XUMHUUEeCKUX peaKIvi,
BLISB/ISATH ~ OOIIMe  3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U WU
TIPOTUBOPEYUS B M3yYaeMbIX MPOLIeCcCax v sIBJIEHUSIX.

Ba3oBble HCC/IeioBaTe/IbCKHeE AefICTBUS:

yMeHHe HCII0/b30BaTh TOCTaB/IeHHbIE BOIPOCHI B KaueCTBe WHCTPYMEHTa
MO3HaHWs, a TakKXe B KauyeCTBe OCHOBBI /i1 (DOpPMUPOBAHUSI TUIMOTE3bl 1O
TIpOBEepPKe MPaBUIbHOCTH BbICKA3bIBAEMbIX CYXK/EHUM;

nipuoOpeTeHre OIbITa M0 TJIAHUPOBAHWUIO, OPraHU3al[id W TPOBeJeHHI0
yUeHHYeCKMX 9SKCTIIepUMEHTOB, yMeHHWe HaOmofaTh 3a XOJOM TIpoljecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh 0000IeHUs U
BBIBO/IbI TI0 pe3yJibTaTaM MPOBeAEHHOIO OMbITa, UCC/IeJOBaHUs, COCTAB/SATh OTUET
0 TIpo/ieJlaHHOM paboTe.

PaboTa ¢ uaopmanmeii:

yMeHUe BbIOWpaTh, aHA/IM3WPOBaTh U HWHTEPIIPETUPOBAaTh HHMOPMALIHIO
pa3/IMUHbIX BUJOB U (POPM MpeJCTaBeHUs], T0JyyaeMy0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMY/IIpHasi JUTepaTypa XHMWUUYECKOTO COZiep)KaHHs, CIPpaBOYHbIe
rmocobus, pecypchkl MHTepHeTa), KPUTHUECKA OIIeHWBATb IIPOTHBOPEUHBYIO H
HeJI0CTOBEpPHYI0 MH(MOPMalIUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTOZbl M 3alpoChl TPH TOHCKe U 0TOOope
vHbOpMalii W COOTBETCTBYIOIIUX [aHHBIX, HEOOXOJAUMBIX Jisi BBIIOJHEHHS
yueOHbIX Y MO3HaBaTebHBIX 3a/lau OMpe/ie/IéHHOr0 TUIIa, PUoOpeTeHre OIbITa B
obsacT  WCTMOMb30BaHUSI UH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIa/leHre KYJIbTypOl aKTUBHOT'O MCI0JIb30BaHUSI PA3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMATbHYIO (POpPMY MpeZicTaB/ieHus UHpOpMaLuu 1
WJTIOCTPUPOBaTh pelllaeMble 3a/laud HeCJOKHBIMM CXeMaMH, AuarpaMMaMmi,
ApyrumMu popMaMu TpauKu U UX KOMOUHALUSIMU;

yMeHUe WCIOb30BaTb M aHa/JIW3UpOBaTh B Tipoljecce yuebHOW U
VCC/IeJ0BATe/IbCKOM JleATeIbHOCTH UH(OPMALUI0 O BMSIHUM MPOMBIILIEHHOCTH,
Ce/bCKOr0 XO35IMCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKpY Karolled MNPUPOJHOU
cpeJpbl.

KoMMyHUKaTHBHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHHUs 3aZlaBaTb BOMPOCHI (B XoZe Auasora U (WId) AUCKYCCHAU) TIO
cyiiecTBy  obcykgaemoil  Tembl, (OpPMYJHMPOBAaTh CBOW  TIpPeJI0OKEHUs
OTHOCUTEJTLHO BBITIOJTHEHUSI TIPe//I0KeHHO! 3a/ijaui;

yMeHUss ~ TpeJCTaB/sATb  TMOyuYeHHble  pe3y/abTaTbl  MO3HABaTe/bHOU
JeSITeIbBHOCTU B YCTHBIX W THWCbMEHHBIX TeKCTaX; JefaTb Ipe3eHTaLk o
pe3yJIbTaTOB BBIMOJIHEHHsI XUMUYEeCKOro 3KcrieprMeHTa (/1abopaTOpPHOTO OIBITa,
nabopaTopHOM paboThI TI0 UCC/Ie[IOBaHUIO CBOMCTB BellleCcTB, yueOHOTo MPOeKTa);

yMeHUsi y4eOHOTO COTPYAHWYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABaTeJIbHOM U UCC/Ie[0BAaTeNbCKOM  [1eAITeIbHOCTM  TpPU  pelleHur
BO3HUKAKIIMX TIpo0/ieM Ha OCHOBe yuéTa OOIMX WHTEPecoB W COT/IaCOBaHUS
no3uiuii (0bcyxaeHusi, oOMeH MHEHUSIMH, «MO3TOBbIe IITYPMbI», KOOpAWHAI[s
COBMECTHBIX [IeiCTBUM, Orpejie/ieHMe KpUTepUeB TI0 OLleHKe KauecTBa
BBINOJIHEHHOMW paboThI U IpyTHe).

Pery/isaTUBHBbIE YHUBepPCa/IbHbIe yUeOHbIe JeiCTBHs:

yMeHUe CaMOCTOSITe/IbHO OTpeZiesisiTh Liefu [1esiTeIbHOCTH, TJIaHUPOBAaTh,
OCYIL[eCTBJISATh, KOHTPOJUPOBATb U TIPU HEOOXOAMMOCTU KOPPEKTUPOBaTh CBOIO
JesiTeJIbHOCTh, BHIOWpaTh Harbosiee 3¢ deKTHBHBIE CITOCOOBI pellieHus] yueOHbIX U
M03HAaBaTe/bHbIX 3a/lady, CaMOCTOSITEIbHO COCTaB/sATb WM KOPPEKTUPOBAaTh
Npe/iJIOKeHHbIA aArOpUTM  JIeCTBUM MPU BBITIOJIHEHUM 3aJlaHUM C  YYETOM
TIOJTyUeHUsI HOBBIX 3HaHUN 00 M3ydyaeMbIXx 00BEKTaX — Bel[ecTBaxX W peakiusX,
OLIeHMBaThb COOTBETCTBHE IIOyYEHHOI'O pe3y/bTaTa 3asiB/IeHHOW Lie/id, yMeHue
VICII0J/Ib30BaTh Y aHAJIM3MPOBaTh KOHTEKCTHI, Mpe/jiaraeMble B YC/IOBUU 3a/JaHUM.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TipeIMeTHBIX pe3yJbTaTOB II0 OCBOEHHIO 00s3aTelbHOr0
CoJiep)KaHusi, YCTaHOB/IEHHOTO JaHHOW (eJepanbHOM paboueli Mporpammon,
BBI/IE/ISIIOT: OCBOEHHbIe 00yUalOIMMUCS HayuHble 3HAHWS], YMEeHUsI U CIIOCOOBI



JercTBUM, crenuduyeckue s TIpeAMETHOM o0macth  «XUMHS», BHBI
JesiTeTlbHOCTU [0  TOAYyYEeHHI0 HOBOTO  3HAaHUS, €ero HWHTeprnpeTaLyy,
1peoOpa30BaHuIO ¥ TTPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI|HsIX.

K koHIly oOyueHusi B 8 Kacce rpesiMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH ¥ 00yJaroIUXCsl yMeHUH:

e PpacKpbIBaTb CMBIC/JI OCHOBHBIX XMMWUYECKUX TOHSTUU: aTOM, MOJIEKYJa,
XMMUUECKUH 371eMEeHT, MPOCTOe BeleCTBO, C/I0KHOe BelleCTBO, CMeCh
(oiHOpO/HAst M HEOAHOPO/HAasT), BaJIeHTHOCTb, OTHOCUTE/IbHAsI aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMUeCTBO BellleCTBa, MOJb, MOJISIpHasi Macca,
MaccoBasi [o/s1 XUMUUeCKOT0 37ieMeHTa B COeJUHeHUU, MOJISIPHBIN 00BEM,
OKCH/Jl, KUCJIOTQ, OCHOBaHWe, COJb, 3JI€KTPOOTPHUIIATE/IbHOCTh, CTelNeHb
OKHCJIeHUS, XWUMHWYecKas peaklus, KJaCCU(PUKALUs peaklui: peakiuu
COe/lMHEHUs], peaKLUU pa3/ioKeHUs, peakluu 3aMelleHusi, peakiuu
oOMeHa, 3K30- U 3HAOTepMUUeCKHe peakluu, TeryioBoi 3¢ deKT peakijuu,
AP0 aToMa, 3/eKTPOHHBIA CJIOM aTOMa, aTOMHas OpOuTa/lb, paZnycC
aToMa, XMHU4YecKasi CBsi3b, MOJISIpHAsi U HeToJisipHasi KOBaJIeHTHas1 CBS3b,
VOHHAasi CBs3b, MOH, KaTHMOH, aHWOH, PacTBOp, MaccoBasi [0/ BelllecTBa
(TIpoLieHTHas1 KOHL[eHTpaL1s1) B paCTBOPE;

e WUIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATHWA U
TIPUMEHSITh 3T TIOHSITHS MPU ONKMCAHUM BELLeCTB U UX NpeBpallleHul;

e WCMOJIb30BaTh XUMHWYECKYH0 CUMBOJIUKY [JIi COCTaB/jieHus1 (opMy
BeIleCTB U YPaBHEHUH XMUMUYECKUX peaKIui;

e OINpeje/saTh BaleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApPHBIX COeVHEHUSIX,
CTelleHb  OKWCJeHWs  3/1eMeHTOB B OWHApHBIX  COeJUHEHUSX,
TIPUHA/JIe)KHOCTh BeLIeCTB K OmNpe/le/IEHHOMY KJ/IacCy COeJWHEeHUU TI10
dbopmynaMm, BHJ XUMHUUYECKOW CBsi3W (KOBajleHTHass U WOHHas) B
HEeOpPraHu4eCcKUX COeJMHeHUsIX;

e packpeiBaTb cMbIiCa Ilepuoauueckoro 3akoHa [I. WM. MeHpesneesa:
JEMOHCTPUPOBaTh TOHMMaHWe TepUOJUYEeCKON 3aBUCMMOCTH CBOMCTB
XUMHUYECKHX 37IEMEHTOB OT WX ToyiokeHUsi B [leproguyeckoil cucreme,
3aKOHOB COXpaHEHUsI MacChl BeIeCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/ISIDHOTO y4eHUs], 3aKOHa ABOraZjpo;

e ONUCHIBATb W XapaKTepu3oBaTh TabmiuHyto ¢opmy [leproguueckoit
CUCTEMBbl XMMWUUECKUX 37IeEMEHTOB: pa3/uuyarh T[IOHATHS «TJIaBHast
noarpyrina (A-rpyrra)» U «rmobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIEPUOABI, COOTHOCHTH 0003HAuUeHWs, KOTOpble HMEIOTCS B
Tabnure «Ilepuoguyeckas CuUCTeMa XUMUUecKuxX »3jemeHToB [I. U.
MeHzeneeBa» C UMCIOBBIMU XapaKTEPUCTUKaMU CTPOEHHSI aTOMOB



XUMUUECKHX 37IeMeHTOB (COCTaB U 3apsifi siipa, o0iilee UKC/I0 3/IeKTPOHOB
Y pacrpejeneHue UX 1o 3/eKTPOHHBIM CJI0SIM);

e KaccU(ULMPOBaTh XMMUUECKHEe 3/1eMeHThbl, HeOpraHuueckue BellecTBa,
XUMUYECKHe peakUuu (M0 UMCIy U COCTaBY YUYacCTBYIOLMX B peakluu
BeLL[eCTB, 110 TeIUIOBOMY 3P deKTy);

e XapakTepr30BaTh (OIMHUCHIBaTh) 00IMe XWMHUUYEeCKHe CBONCTBA BeIeCTB
pa3MUHbIX K/IaCCOB, MOJTBEPXK/Iasi OMMCaHKe MprMepaMy MOJIEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIUX XUMUUECKUX peaKIuii;

e TPOrHO3UPOBATh CBOMCTBA BeIeCTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKaHUsI XWMHUUYECKUX TIpeBpallleHUuil B
pa3/IMYHbIX YCIOBUSIX;

e BBIUMC/ISATH OTHOCUTE/NbHYIO MOJIEKY/JISIPHYI0O W MOJISIPHYHO ~ MacChl
Bell[eCTB, MAaCCOBYI [IOJIl0 XHWMHUUECKOro 3jieMeHTa T0 ¢opmyJe
coe/IMHEHYsI, MaCCOBYIO /IO/TIO BeITleCTBa B paCcTBOPe, TIPOBOJUThL PAaCUEThI
10 YpaBHEHHIO XUMUUECKOW peaklvuu;

e TPUMEHSITh OCHOBHbIE Orepaljuy MbICIUTeTbHOU JesiTeTbHOCTU — aHaJu3
1 CHHTe3, CpaBHeHMe, 0000IeHHe, CHCTeMaTH3alMio, K/acCHMUKAIHIO,
BbISIBJIEHVE TIPUUYUHHO-C/Ie[ICTBEHHBIX CBSI3ed — JJIs1 U3y4YeHUs] CBOMCTB
BEll[eCTB M XUMMUECKUX Ppeaki[uii, eCTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHUS — HaO/o/leHre, W3MepeHHe, MOJe/IMpPOBaHUe, 3KCIIepUMEHT
(peanbHBIA U MBICTIEHHBIN);

e (le[0OBaTb MpaBWIaM  [O/Jb30BaHUSI  XUMHYECKOM  TMOCyJ0HM W
naboparopHbiM 000pyZOBaHHEM, a TakKe TIpaBWIaM OOpaleHust «C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKLHMSMU 1O BBITIOJIHEHUIO
7abopaTOpPHBIX XUMHUUYECKHUX OIbITOB TI0 TIOAYyUeHHI0 U COOMpaHUI0
razoo0pa3HbiX BelllecTB (BOZOPOZA U KHUCJIOpO/a), TPUTOTOBIEHUIO
pacTBOPOB C OMpejeléHHOM MaCCOBOM [0/iel PaCTBOPEHHOTO BelleCTBa,
M7IaHUpOBaTb M TIPOBOJAUTb  XUMUYECKHWe  SKCIePUMEHThbI 0
pacro3HaBaHHIO PAaCTBOPOB I1le/ioueil ¥ KMCJIOT C TIOMOII[bI0 UHMKAaTOPOB
(makmyc, deHondTanerH, METUIOPaHX U JpYyTHe).

K kKoHIly 06yueHus B 9 Kj1acce npeiMeTHbIe Pe3y/bTaThbl Ha 0a30BOM yPOBHE

JOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH ¥ 00yJaroIUXCsl yMeHUH:

e PpAacCKpbIBaTb CMbIC/T OCHOBHBIX XUMHUYECKHUX TOHSATUM: XUMUUeCKUU
3/IeMeHT, aTOM, MOJieKysa, WOH, KaTHOH, aHWOH, TPOCTOe BelleCTBO,
C/I0)KHOe BeIIeCTBO, Ba/JIeHTHOCTh, 3JIEKTPOOTPULIATE/TbHOCTh, CTereHb
OKUCJIeHUs, XMMUYecKasl peakiusi, XuMuJecKasi CBsi3b, TeTJIOBOW 3(PdeKT
peakiuv, MOJb, MOJISIpHbIM  O0BbEM,  pacTBOp,  3/J€KTPOJIMUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOUTUUECKasi AUCCOIMallvs, peaki[ud HOHHOTO
oOMeHa, KaTaju3aTop, XMMHUYecKoe paBHOBecHe, oOpaTuMbie U



HeoOpaTUMble peaki[iH, OKHCIUTeTbHO-BOCCTAHOBUTE/bHbIE —peaKIvy,
OKHC/IUTe/b,  BOCCTAHOBUTEb, OKUCJIEHWe U BOCCTaHOBJIEHME,
a/yioTponusi, aMmbOTepHOCTh, XUMHUUeCcKasi CBs3b (KOBa/IeHTHasl, MOHHasl,
MeTa/ulhueckKasi), KpUCTa//IM4yecKass peléTka, KOppOo3usi MeTalioB,
CT/IaBbl, CKOPOCTb XWMHUYECKOW Ppeaklud, TMpeJe/lbHO [OMyCTUMasi
kKoHUeHTpauus [TJK BeljecTsa;

W/UTIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XWMUUECKUX TOHATUM U
TIPUMEHSITh 3T TIOHSTUS MPY OMTMCAaHWU BeIeCTB U UX MpeBpallieHu;
WCI0/Ib30BaTh XUMHUUYECKYI0 CUMBOJIMKY [Jid COCTaBjieHUuss (HopMmys
BeIleCTB U YPAaBHEHUH XMMHWYECKUX PeaKLui;

orpeJieNisiTh BaIeHTHOCTb U CTeleHb OKUCIeHUS] XUMUUeCKUX 3/IEMEeHTOB B
COeJMHEHUSX pa3/IMYHOTO COCTaBa, TIPUHAZJIE)KHOCTh BeleCTB K
ornpeJenéHHOMY K/acCy COeJMHeHUW 1o (opmysaM, BUJ, XUMHUYECKOH
CBs3U (KOBaj/leHTHasi, MOHHasl, MeTa/i/lMueckas) B HeOpraHWYecKux
COe/IMHEHUsIX, 3apsi/i MOHa 0 XUMHUUYeCKON (opMysie, XapakTep Cpelbl B
BOZIHBIX PacTBOpax HeOpraHWYeCKHWX COeJMHEeHUM, TUIl KPUCTA/LTMYeCKOu
PELIETKY KOHKPETHOTO BeleCTBa;

packpbiBaTh cMbic/1 [lepuoguueckoro 3akoHa [I. M. MeHpeneeBa u
JIEMOHCTPUPOBaTh €ro TIIOHMMaHWe: OIUChbIBaTb U XapaKTepu30BaThb
TabmmuHyto dopmy IleproanueckKor CHCTEMBbI XUMHUECKUX 3/IEMEHTOB:
pa3nuuaTh TIOHSTHS «TJlaBHas TmoArpynma (A-Tpymma)» U «Io0ouHast
noarpynna (b-rpynma)», mManbie U OGosbliive TepUofbl, COOTHOCHUTH
o003HaueHusi, KOTOpble WMEIOTCS B TIepUOJUUecKoi Tabmuie, C
YUCJIOBBIMU ~ XapaKTePUCTUKaMK  CTPOEHUsI aTOMOB  XWMHUUYECKUX
y/ieMeHTOB (CocTaB W 3apsj sApa, oO0lee UWCIO 3/1€KTPOHOB U
pacripefieieHMe WX TI0 93JIEKTPOHHBIM C/I0sSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B U3MEHEHHWU CBOMNCTB 37IeMEHTOB U UX COeJUHEHUl B
Tripefiesiax MaJibIX MepHUO/OB U TJIAaBHBIX TOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

K/lacCU(UIMPOBaTh XUMUUECKUe 3/IeMeHThbI, HeopraHWyeckre BelllecTBa,
XUMUYecKre peakiyu (M0 UMCAy U COCTaBY YUyaCTBYIOUIUX B peaki[uu
Bell[eCTB, MO TernaoBoMy 3¢ deKTy, 1Mo W3MeHeHUI0 CTeleHel OKUCIeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMMChIBATh) 00IIMe U Ccrieludpuyeckie XUMHUeCKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeleCTB, TIOATBepKJasi OIMCaHue
TpUMepaMu  MOJIEKYJISIDHBIX W WOHHBIX YpPaBHEHUW COOTBETCTBYIOLLUX
XUMHUYECKUX peaklvy;

COCTaBJ/IATb ypPaBHEHHUs 3J€KTPOJUTUUYECKOM [AUCCOLMAld  KUCJIOT,
11e/I0uer U CoJiel, MOJIHbIe U COKPAIEHHbIE YDAaBHEHUS PEaKLIUi HOHHOTO



oOMeHa, ypaBHeHUs peaklyi, TMOATBEP)KIAIOIINX CYI[eCTBOBaHUE
reHeTHYeCKOU CBSI3U MeXK/y BellleCTBaMH Pa3/IMUHbIX K1aCCOB;
PAaCKpbIBaTh CYIIHOCTb OKHC/IUTETbHO-BOCCTAHOBUTE/NBHBIX — PeaKIvii
TOCpeICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OasiaHca 3TUX peaklui;
TIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUH,
BO3MOXXHOCTH TIDOTEKaHUsI XWUMHWUECKUX TIpeBpallleHuil B pa3UUHbIX
YCJIOBHSIX;

BBIUMC/ISATh OTHOCHUTE/bHYIO MOJIEKY/ISIPHYI0O W MOJIIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IO/IF0 XWUMHYECKOro 37eMeHTa Ti0 (opmyre
coeMHEHMsI, MaCCOBYIO ZIOJTIO BellleCTBA B PaCTBOPE, TTPOBOAUTL PACUETHI
TI0 YPaBHEHUIO XUMUUeCKOW peakiuy;

cobmofaTh  TpaBWa  T0/Ib30BaHUSA ~ XUMWYECKOM  TIOCyZIoM U
nabopaTopHbIM 00OpyZOBaHMEM, a TakKXke TMpaBwia oOpameHus C
BEIIeCTBAMM B COOTBETCTBUM C MHCTPYKIUSMH [0 BBIMOTHEHUIO
nabopaToOpHbIX XWUMHUECKUX OIBITOB TI0 TIOJIy4eHHI0 U COOHMPaHUIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTJeKHUCIOTo Ta3a);

TIPOBOAUTL  peakldW, TIOATBepXKJaroll[ie  KaueCTBEHHBbIA  COCTaB
pa3/IMYHBIX BeIeCTB: PACIIO3HABATh OMBITHBIM MYyTEM XJI0pUJ-, OpoMuj-,
voaua-, KapboHat-, ¢ocdar-, cuiukar-, cynbdaT-, THAPOKCH/-HUOHBI,
KaTHOHbl AMMOHHUSI U WOHBI W3Y4YeHHBIX METaJI/IOB, TIPHUCYTCTBYIOI[HE B
BO/IHBIX pPaCTBOpaxX HeOPraHUUeCKHX BeIleCTB;

TIPUMEHSITb OCHOBHBIE OTepaliii MbIC/IUTeTbHON AesTeTbHOCTA — aHasu3
U CHHTe3, CpaBHeHHe, 0000IIeHHe, CHUCTeMaTU3al[di0, BhISB/IEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /i1 W3ydeHUsi CBOWCTB BeIeCTB U
XUMHUUYECKUX PeakKI[di, eCTeCTBeHHO-HayUHble METO/bI TI03HaHUA —
HaOJ/TI0/leHre, W3MepeHue, MOZe/MpOBaHNe, SKCIePUMEHT (peasibHbIA |
MBIC/IEHHBIM ).



TEMATHNYECKOE IVNTAHUPOBAHHWE

8 KJIACC
Ko/mmuecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U OnekTpoHHbIe (1{udpoBbIe)
KonTpo/ibHbIe ITIpakTHUyeckue
n/n TeM NPOrpamMMbl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Paspgen 1. IlepBoHava/ibHbIE XUMUYECKHE TTIOHATHS
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 0 2 bubmuoreka LIOK

' MPaKTUYeCKOU J1esiTelTlbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

1o BeiiectBa 1 xvMHueckue 15 1 0 Bbubmoteka LIOK

' peaKI1n https://m.edsoo.ru/7f41837¢c

Wtoro no pa3peny 20

Pa3pen 2. BaxxHeliue npe/CTaBUTe/Td HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopog. [Tonsitue 6 0 0 Bbubmioreka LIOK

) 006 okcumax https://m.edsoo.ru/7f41837¢
59 Bopopopa.Ilonsitve 0 kuciorax 3 0 1 bubmmoreka IIOK

) U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHe 00 5 1 1 bubnuoreka LIOK

) OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBI€ K/TacChl 1 1 1 bubmuoreka LIOK

' HeOpraHWYeCcKUX CoeMHeHU https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Pa3pen 3. Ilepuoanueckuii 3akoH U Ilepuognueckasi cucreMa XuMuueckux 3/1eMeHTOB JI. 1. MenjeneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsi3b. OKMC/TUTETbHO-BOCCTAHOBUTE/IbHbBIE PeaKIHH




[Tepyogrueckuii 3aKOH U
ITepuoanueckas cucrema

bubmmoreka IIOK

3.1 7
XUMUYeCKUx 371eMeHToB /1. M. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
Xumuyeckas CBs3b.
bubmmoreka LIOK
3.2 OkucuTebHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE pPeakluu
bubmioreka LIOK
n 15
TOTO IO pasaeiy https://m.edsoo.ru/7f41837c
bubmmoreka IIOK
PesepBHOe Bpemst 3
https://m.edsoo.ru/7f41837c
OBLIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 K/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB ¥ TeM (yudposbie)
Ne o/m Kontponbhbie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHBIE
padoTsI padoThI
pecypchl
Pa3pgen 1. BemecTBo U XMMHUeCKHe peakiuu
11 [ToBTOpEHUe U yriybeHre 3HAaHUN c 1 0 Bbubmioreka LIOK
) OCHOBHBIX pa3/e/ioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 0 0 bubmuoreka LIOK
) peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUUECKast JUCCOLMaLMs. 3 1 1 bubmoTeka LIOK
' XuMHUUeCcKre peakiiuv B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro nio pa3geny 17
Pa3pgen 2. HemeTa/l/ibl U HX COeJUHEHHUSA
21 OO0111ast XapaKTepUCTHKa XUMUUECKUX 4 0 1 bubmmoreka IIOK
) snemMeHTOB VIIA-rpymmsl. I'aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTUKa XUMUUECKUX
2.2 snemMeHTOB VIA-rpynmbl. Cepa u eé 6 0 0 Bubmaorexa LIOK
) py - -eP https://m.edsoo.ru/7f41a636
COe/IMHeHUst
OO0111as1 XxapaKTepUCTUKA XUMHUYEeCKUX
2.3 sneMeHTOB VA-rpymnmbl. A30T, pocdop u ux 7 0 1 Bubmorexa ITOK
) PYIIBL. ’ P https://m.edsoo.ru/7f41a636
COeIMHeHUst
OO0111ast XapaKTepUCTHKa XUMUUECKUX
bubmoTeka LIOK
24 snemMeHTOB [VA-rpymmsbl. Yriepog v 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUU U UX COeJJUHEeHUsI
Wtoro no paspeny 25




Pazpgen 3. MeTa/nabl U UX COe{UHEHUS

3.1 OO11e CBOMCTBA MeTaslIOB 4 Bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
3.2 Baknetiiiie MeTanibl U UX COeUHEHUS 16 Bubmorexa LOK
https://m.edsoo.ru/7f41a636
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oKpykawouias cpeja
bubmmoreka IIOK
4.1 BelijectBa 1 MaTepuasbl B )KU3HU Uejl0BeKa 3
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
bubmioTeka LIOK
PesepBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IIOYPOYHOE IVTAHUPOBAHUE
8 K/IACC

KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne nu¢poBbIie
Tema ypoka KouTtposbabie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchbl

1 [Tpeamet xumMuu. Posib XMMUM B JKU3HU 1 0 0 bubmoteka LIOK
yesnioBeka. Tesia 1 BeljecTsa https://m.edsoo.ru/ff0d210c

2 ITonsiTWe 0 MeTO/laxX MO3HAHUS B XUMUHU 1 0 0 Bubmmorexa [JOK

https://m.edsoo.ru/ff0d227e
ITpakTrueckast pabota Ne 1 «ITpaBuia paboTbl
3 B s1abopaTopuu U MpuémMbl obpaltjeHus ¢ 1 0 0 Bubmiorexa OK
patop P pard https://m.edsoo.ru/ff0d23dc
nabopaTOpHBIM 000pyI0BaHUEM»

4 Yucrsie BeljecTBa U cMecd. CriocoObI 1 0 0 bubmoteka LIOK
pasfjeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[Mpaktryeckast pabora Ne 2 «Pa3zeneHuve

N . 0 0 bubnuoreka LIOK
5 cmecel (Ha mpy¥Mepe OYMCTKU [T0BapeHHON 1
https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6 OK

6 ATOMBI U MOJIEKYJIbI 1 0 0 nomorexa L

https://m.edsoo.ru/ff0d2a6c

; XuUMHUUecKue 371eMeHTbl. 3HaKH (CUMBOJIbI) 1 0 0 bubmoteka LIOK
XUMHUYeCKUX 3/1IeMeHTOB https://m.edsoo.ru/ff0d2be8

0 0 bubmoreka IIOK
8 [Tpoctsle u cno e BelecTBa 1
POCTBIE M CIOXHLIE BELIECTB https://m.edsoo.ru/ff0d2a6c
0 0 bubmoteka LJOK
9 ATOMHO-MOJIEKYJISIDHOE YUeHUe 1
yIp y https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BellleCTB. 1 0 0 bubmoteka LIOK




Xumuueckas: popmysia. BaneHTHOCTb aTOMOB
XUMUUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCHUTe/NbHAsI aTOMHasi Macca.

bubmioreka LJOK

11
OTHOCHUTe/IbHasi MOJIeKYJ/ISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi o151 XMMHUYeCKOro 37ieMeHTa B bubmoreka LIOK
COeIUHEHUH https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo Bewjectsa. Mosib. MoiisipHas bubmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUYECKUe SBIeHUS. bubmioteka LIOK
XrUMHUUecKas peakLys https://m.edsoo.ru/ff0d37fa
15 [Ipy3HaKu ¥ yC10BUSA NPOTEKaHUSA bubmioTeka LJOK
XUMHUUECKUX peakLui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs: MacCChl BellleCTB. bubmioteka LIOK
XuMHUYeCKre ypaBHEeHUS https://m.edsoo.ru/ff0d3b88
17 BrruricieHus: KoyiuecTBa, MacChl BelljecTBa 1o bubmuoreka LIOK
yPaBHEHUSIM XMMUUeCKUX peakLvii https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMuuecKux peakLyii
iy pearty bubmoreka LIOK
18 (coenuHeHus1, pa3noXKeHUsl, 3aMelleHus,
https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4éHBIU-
19 sHLMKIIonIeaucT. ObobITeHre U Bubmiorexa [JOK
a AHCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLus 3HaHUK
20 KonTponbHast pabota Nel o Teme «BeitrjectBa bubmioreka LJOK
Y XUMUUeCKHUe peakLiu» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsh raszos. Cocras Bo3zyxa.
AY AY bubmioreka LJOK
21 Kucnopog — s/meMeHT 1 TIpOCTOe BeLecTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckne U XMMHUUeCKHe CBOMCTBA

bubmoreka IIOK

22 .
KUC/I0po/ia (peakluyy OKUC/IeHHs1, TOPeHre) https://m.edsoo.cu/E0d4614
[TonsiTie 06 OKCHAAX
CriocobbI To/TyueHHst KUCIOPOZa B
bubmoreka IIOK
23 nabopaTopyy ¥ TIPOMBILLITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[IprmeHeHue Kuc0poja
TennoBoii 3P deKT XUMUUECKOM peakiiu,
ok peart bubmioreka LJOK
24 TIOHATHE O TEePMOXHMMHUYECKOM YpaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- ¥ 9HJ0TEPMUUECKUX PeaKLUsX
ToruBo (HedTh, yroib U MeTaH).
(e, y ) bubmioreka LJOK
25 3arpsi3HeHHe BO3/lyXa, CIIOCOObI ero
https://m.edsoo.ru/ff0d4c4a
TIpeOTBpaIlieHUsI
[MTpakTrueckas pabota Ne 3 o Teme
26 «[TonyueHuve u cobupaHre KUcaopoja Bubmmoreka LIOK
y - p POAd, https://m.edsoo.ru/ff0d4ae2
V3yyeHue ero CBOMCTB»
57 Bogopon — 3/eMeHT U IPOCTOE BEIeCTBO. bubnuoreka LIOK
Haxoxpaenuve B mpupoge https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XMMUUeCKre CBOMCTBA bubmoteka LIOK
Bogopoga. IIpumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHaTue o KUC/I0Tax u COMSX Bubmiorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06sI 1o/TyueHHst BOIOPO/ia B bubmoteka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpakTrueckast pabota Ne 4 o Teme
31 «[TomyueHue u cobrpaHye BoJopoja bubmorexa LIOK
y = p AOPOAd, https://m.edsoo.ru/ff0d4f42
M3ydeHue ero CBOUCTB»
. i bub6 OK
32 MornsipHblii 00béM ra3oB. 3aKOH ABOTaZIpo uomorexa 1|

https://m.edsoo.ru/ff0d542e




Bbruncienust o0béMa, KOIMUeCcTBa BellecTBa

bubmoreka IIOK

33 rasa o ero u3BeCTHOMY KOJINUeCTB
B y y https://m.edsoo.ru/ff0d55a0
BeIecTBa Wik 00BEMy
BbruricsieHusi 00bEMOB ra30B 0 YPaBHEHHIO
. bubmoreka IIOK
34 peakiivy Ha OCHOBE 3aKOHA 00bEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
. bubnuoreka LIOK
35 dusnueckre U XMMHUUYeCKHe CBOMCTBA BO/bI
https://m.edsoo.ru/ff0d587a
. bubmoteka LIOK
36 CocraB ocHoBanui. [ToHsITHE 06 MHAMKATOpax uommorexa L1
https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HacklijeHHbIe 1
37 HEIfaCbI epHHbIe paCTBo bl Ma](-ZuCOBaH ons Bubmorexa [JOK
o P pPI- A https://m.edsoo.ru/ff0d5b40
BellleCTBA B pacTBOpe
ITpakTrueckast pabora Ne 5 1o Teme
38 «[IpuroroB/ieHre pacTBOPOB C OIpe/ie/IEHHOM Bubmiorexa [IOK
P o o P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM Ji0Jiel PaCTBOPEHHOT'O BellleCTBa»
39 KonrposeHast pabota Ne2 o Teme bubmioteka LIOK
«Kucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KnaccuuKaiius, bubmiorteka LJOK
HOMEeHK/1aTypa https://m.edsoo.ru/ff0d664e
[TonyueHue 1 XMHUUeCKue CBOMCTBA
bubmoreka IIOK
41 KUC/IOTHBIX, OCHOBHBIX U aM(OTePHbIX
https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHOBaHUsI: COCTaB, K/accudukanus, bubmioreka LJOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHre 1 XMMHUUYeCKHe CBOMCTBa bubmoteka LIOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 KucnoTel: cocras, Kiaccudukariys, bubmoteka LJOK




HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
. bubnuoreka LIOK
45 [TonyyeHue ¥ XuMHUUecKye CBOMCTBA KUC/IOT
https://m.edsoo.ru/ff0dfee2
46 Cosu (cpeHMe): HOMEHK/IaTypa, CrioCOoObI bubmoreka IIOK
MOJTyYeHus, XUMUUeCK1e CBOMCTBa https://m.edsoo.ru/00ad9474
[TpakTrueckast pabora Ne 6. Perierne
47 9KCIepUMeHTAa/IbHBIX 3a/ia4 I10 TeMe bubmoteka LIOK
«OCHOBHBI€ K/1aCChl HEOPraHUUeCKUX https://m.edsoo.ru/00ad9b7c
CcoeIMHEeHU»
48 I'eneTnueckas CBS3b MeXKJy Kiaccamu bubnuoreka LIOK
HeopraHuYecKUx CoeMHeHUMN https://m.edsoo.ru/00ad9a50
bubmuoreka IIOK
49 O600111eHre U cCHCTeMaTH3alysl 3HaHUH
H - https://m.edsoo.ru/00ad9cb2
£0 KonrposnsHas pabota Ne3 1o Teme "OCHOBHbIE bubmoteka LIOK
KJ/IaCChl HEOpraHWYeCKUX CcoelMHeHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KJIaCCU(PUKAL[UU
bubmioreka LJOK
51 XMMHUYeCKUX 3/1eMeHTOB. IToHsATHe 0
https://m.edsoo.ru/00ad9ffa
IpyImax CXOAHbIX 37IeMeHTOB
[Teproguuecknii 3akoH U [Teproanueckas
bubmioreka LJOK
52 CcUCTeMa XUMHYeCKux 3/1eMeHToB [I. U.
https://m.edsoo.ru/00ada52¢c
MeHnpeseeBa
53 [Tepriogpl, rpy1Iibl, MOATPYIIIILL Bubmmorexa [JOK
PHOABL, TPYTIIEL TIOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. COCTaB aTOMHBIX s7iep. bubmoteka LIOK
N3otorisl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/I04€K aTOMOB
- bubmioreka LJOK
55 sneMmeHTOB [lepuoauueckon cucremst 1. 1.

MeHnpeseeBa

https://m.edsoo.ru/00ada6bc




XapakTeprucTHKa XUMUUECKOT0 3/1eMeHTa To

bubmoreka IIOK

56 ero nojoxeHuto B Ileproanueckoil cucreme
pHoA https://m.edsoo.ru/00ada824
. Y. Menpeneesa
3Hauenue [leprogueCcKoro 3akoHa Jjist
57 a3BUTUA HAyKU U NpakTUKU. [I. Bubmiorexa [JOK
P y B P . T https://m.edsoo.ru/00ada96e
MeHjeneeB — yuéHbll, NeAaror U rpaxJaHuH
58 OJIeKTPOOTPULIATE/IbHOCTh aTOMOB bubnuoreka IIOK
XUMUYECKUX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonHasi xumunyeckast CBsi3b Bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas mosisipHasi XuMUuecKasi CBsI3b Bubmiorexa OK
P https://m.edsoo.ru/00adaab8
bubmoreka IIOK
61 KoBasneHTHast HernoJisipHasi XMMUYecKasl CBsI3b
https://m.edsoo.ru/00adaab9
62 CrerieHb OKUC/IEHUS Bubmorexa [JOK
https://m.edsoo.ru/00adae28
bubmioreka LJOK
63 OKuCIMTeIbHO-BOCCTAHOBUTE/IbHBIE peakLin
https://m.edsoo.ru/00adb076
bubmioreka LJOK
64 OxkucuTen U BOCCTAHOBUTETU
https://m.edsoo.ru/00adb076
65 KonTponbHast pabota Ned o Teme «CTpoeHue bubmoreka IIOK
aToMa. X¥MuyecKasi CBsi3b» https://m.edsoo.ru/00adb486
66 Pe3epeHbIii ypok. O600ITIEHNE U bubmoreka LIOK
CHCTeMaTH3al1sl 3HaHUN https://m.edsoo.ru/00adb33c
67 Pe3epeHbiit ypok. Ob60011IeH1E U bubmioreka LJOK
cUCTeMaTH3aLUs 3HaHUK https://m.edsoo.ru/00ad9cb2
68 Pe3epeHbiit ypok. Ob600ITIEHTE U bubmoreka LIOK

CucreMaTu3salus 3HaHU

https://m.edsoo.1u/ff0d61c6
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9 KVIACC

KonnyecTBo uyacos JJIEKTPOHHBIe
No nHppoBbIe
Tema ypoka KonTtposbHbie | IIpakTuueckue bp
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3akoH. [Tepuoanueckas
0 0 Bbubnuoreka LIOK
1 CcrCTeMa XUMUYeCKux 3y1emeHToB /. U. 1
https://m.edsoo.ru/00adb59e
MeHgeneeBa
3aKOHOMEpPHOCTH B M3MeHEeHHH CBOWCTB
N 0 0 bubmoreka IIOK
2 XUMUYECKHX 3JIEMEHTOB MepPBbIX TPEX 1
https://m.edsoo.ru/00adb6b6
Nepuo/0B
3 Knaccugukaiysi 1 HOMeHK/1aTypa 1 0 0 bubmoreka IIOK
HeOpraHuYyecKux BellecTB https://m.edsoo.ru/00adb7e2
4 Buibl XMrUueCcKou CBSI3U U THIIbI 1 0 0 bubnuoreka IIOK
KPUCTA/VIMUECKUX PeIIéTOK https://m.edsoo.ru/00adbac6
KonTtposbHas pabota Nel 110 Teme
5) «[ToBTOpEHUe U yriybieHre 3HAaHUN 1 1 0
OCHOBHBIX pasZiesioB Kypca 8 Knacca»
6 Knaccudukaiusi XuMUuecKrux peakLyi 1o 1 0 0 bubmioteka LIOK
Pas/IMYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE 0 CKOPOCTH XUMUYECKOU peakiyu.
0 0 bubmoreka IIOK
7 [ToHATHE O TOMOT'eHHBIX U reTepOreHHbIX 1
https://m.edsoo.ru/00adbe9a
peaxkLuax
3 [ToHATHE O XUMUYECKOM paBHOBECUU. 1 0 0 bubmoreka IIOK

@DaKTOopkI, BAUSIOLIME Ha CKOPOCTh

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




XUMHYEeCKOH peakiyn " MoJIoKeHue
XUMHNYE€CKOI'0 pdBHOBeCHUA

OKMCIUTEeTbHO-BOCCTaHOBUTEILHbBIE

bubnuoreka IIOK

9
peakiuu https://m.edsoo.ru/00adcade
10 Teopust 3/1€KTPOIUTUUECKON JUCCOLUALUH. bubmioreka LJOK
CwibHble U c/1abble 3/1eKTPOUTHI https://m.edsoo.ru/00adcd68
11 VoHHbIe ypaBHEHUsI peaKLvii Bubmorexa [JOK
P beaxt https://m.edsoo.ru/00add448
XUMHUYeCKre CBOMCTBA KMC/IOT U OCHOBaHUM
12 B CBeTe Mpe/iCTaB/ieHuii 0o bubmmorexa [JOK
PEA . https://m.edsoo.ru/00add5d8
37IEKTPOTMTUYECKOU AUCCOLIMALIAN
XuWMHUUeCcKue CBOMCTBA COJiel B CBeTe
13 npe/icTaB/ieHuii 00 3/1eKTPOTUTHUECKOM Bubmorexa [JOK
beA P https://m.edsoo.ru/00add8b2
JUCCoLMalin
14 [TonsiTHe o ruApoaM3e Comen Bubmiotexa OK
AP https://m.edsoo.ru/00add9d4
bubmioreka LJOK
15 O06o0111eHME U cCTeMaTH3alUs 3HAHUH
. H https://m.edsoo.ru/00addd1?
16 [TpakTnueckas pabota Ne 1. «PelieHue bubmioreka LJOK
3KCIepUMeHTaIbHBIX 3aau» https://m.edsoo.ru/00addbfa
KouTpospHast pabota Ne2 o Teme
17 «DJIEKTPOUTUYECKasl IUCCOL[AALIUS Bubmorexa OK
P A HHARHL, https://m.edsoo.ru/00addecO
XyWMHUUeCKUe peakliy B pacTBOpax»
18 OO0111as XapaKTepHUCTHKA raJioreHoB. bubmuoreka LIOK
XyMHUUeCcKre CBOMCTBa Ha MpUMepe Xjiopa https://m.edsoo.ru/00addfe2
19 XnopoBogaopog. ComnsiHas KACJIOTa, bubmoTeka LJOK




XUMUUeCKre CBOMCTBa, MO/yuyeHue,
TpUMeHeHue

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

[TpakTuueckast pabora Ne 2 1o Teme

bubmoreka IIOK

20 «[TonyyeHrie COMTHOU KUC/IOTBI, U3yUeHHe eé
= https://m.edsoo.ru/00ade348
CBOUCTB»
Bolunic/ieHus 110 ypaBHEHUSIM XUMUUECKUX
. bubmoreka LJOK
21 peakwuy, ecjii O4UH U3 peareHToB JaH B
https://m.edsoo.ru/00ade488
H30BITKE
27 OO0111ast xapakTepuCTUKa 371eMeHTOB VIA- bubmuoreka LIOK
CPYIIIIbI https://m.edsoo.ru/00ade64a
AJII0TpOITHBIE MOAU(DUKALMA CepPBI.
23 Haxo ; eHue ce L'EIE I/Iq)eé C(?e I/IHeII)-II/Iﬁ B Bubmiorexa OK
A P fL https://m.edsoo.ru/00ade64a
rpyvpoze. X¥MUueCcKre CBOMCTBA Cepbl
24 CepoBojiopo/i, cTpoeHue, husnueckue u bubmoteka LIOK
XUMHYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
75 Oxkcuppi cepbl. CepHast KUC/IOTa, hH3UUecKre bubmioreka LJOK
1 XMMHYeCcKHe CBOMCTBa, IPUMeHeHHe https://m.edsoo.ru/00adea28
XUMHYecKue peakLjuu, jexalue B OCHOBe
26 TIPOMBIIJIEHHOTO CITOCo0a ToJTyueHust bubnuoreka LIOK
CepHOM KUC/IOTbl. XMMHUYeCKoe 3arpsi3HeHHe https://m.edsoo.ru/00adec8a
OKpY’Karollleid cpe/ibl COeIMHEHUSIMU CephbI
57 BbrunciieHre MaccoBOM [J0/IA BBIXO/Z1A bubmioreka LJOK
IpPOAYyKTa peakLvu https://m.edsoo.ru/00adec8a
OO0r11ast XxapakTepuCTHKa 371eMeHToB VA-
bubmoreka LJOK
28 rpynnel. A30T, pacripocTpaHeHue B IPUpPO/e,

CI)I/ISI/IquKI/Ie Y XUMHWUYeCKHe CBOMCTBa

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




AMMMaK, ero ¢pusnuueckre U XMMA4YecKue

bubmioTeka LJOK

29 N D )04
CBOMCTBA, I0JIyueHWe U IpUMeHeHue https://m.edsoo.ru/00adf004
[TpakTuueckasi pabora Ne 3 o Teme

bubmoreka IIOK
30 «[lonyueHve aMMHaka, U3yyeHue ero
= https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/IOTa, eé usnueckue 1 bubmmoreka LIOK
XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHre HATPATOB U COJIel aMMOHUS

32 B KaueCTBe MUHEPA/IbHBIX YA00peHU. bubmuoreka LIOK
XuMuueckoe 3arpsi3HeHUe OKpYrKarolei https://m.edsoo.ru/00adf518
cpeibl COeIMHeHUsIMU a30Ta
®ocdop. Okcup dhocdopa (V) u pochopHas

bubmoreka IIOK
33 KUCJI0Ta, hU3nUyecKre U XUuMUUecKue
N https://m.edsoo.ru/00adf68a
CBOMCTBA, MOTy4YeHue
Wcrionb3oBanue pochaToB B KauecTBe
34 MHUHepaJIbHBIX YA00peHHi. 3arpsisHeHHe Bubmiorexa OK
p . yAoOP - 2arP https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpefibl hocdaTamu

35 Yrnepog, pacripocTpaHeHue B IpUpPo/Je, bubmoreka IIOK
¢bu3nyeckre U XUMHUeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeposa, ux pusnueckue u

36 XUMHUYECKHe CBOMCTBA. DKOJIOTMYeCcKre bubmioreka LJOK
ripo6JieMbl, CBsi3aHHbBIE C OKCHU/IOM yTJiepoja https://m.edsoo.ru/00adfebe
av)

bubmioteka LIOK

37 YronbHas KUCJIoTa U eé CoJiu 4
https://m.edsoo.ru/00ae006¢
bubmoreka LIOK

38 [Tpaktuueckasi pabora Ne 4 1o Teme 1

https://m.edsoo.ru/00ae027e




"[lonyuyeHue yryieKuc/ioro rasa.
KauecTBeHHasl peakiyisi Ha KapboHaT-voH"

39 [TepBoHaya/bHBIE MOHATUS 00 OPraHUYeCcKUX bubmoteka LIOK
BellleCTBax Kak O CoOeJHeHUAX yI/epoja https://m.edsoo.ru/00ae054e
. bubmiorteka LJOK
40 Kpemnuti 1 ero coefiiHeHust
https://m.edsoo.ru/00ae080a
[pakTueckasi pabota Ne 5. PerieHue
bubmoTeka LIOK
41 9KCIepPUMEeHTA/IbHBIX 3a/ia4 I10 TeMe
. https://m.edsoo.ru/00ae0bf2
«BakHeH11IMe HeMeTal/Ibl U UX COeZJUHEHUSI»

4 KontpospHast pabota Ne3 o Teme bubmoteka LIOK
«BakHeIIIMe HeMeTa/l/Ibl U UX COeZJUHEeHUSI» https://m.edsoo.ru/00ae0e18
OO0111ast XapaKTepHUCTHKa XUMHUECKUX

43 3/IeMeHTOB — MeTaJl/IoB. MeTasiimyeckas bubmoreka LIOK
CBs3b U MeTa/l/InyecKas KpucTa/uinueckKas https://m.edsoo.ru/00ae103e
peliéTka. Pusnueckrie CBOMCTBA MeTaslJIoB
XuMUYeckre CBOMCTBa METa/l/IOB.

44 OMeKTpOXUMUUEeCKUI HarpsbkKeHun bubmiorexa IOK

P PAR P https://m.edsoo.ru/00ae1156
MeTa/lyIOB
OO11e criocobbl MOTyYeHUs] MEeTaslIoB.

45 CnuiaBbl. Belumc/ieHrs Mo ypaBHEHUSM bubmmoreka LIOK
XUMUYECKHX peaki[ui, ecii OJuH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEP>KUT NPUMeCH

bubmioreka LJOK

46 [ToHATHE 0 KOPPO3UU MeTajl/IoB
https://m.edsoo.ru/00ae1278
bubnuoreka IIOK

47 [IleroyHBIE METAITBI 1

https://m.edsoo.ru/00ael14b2




bubmmoreka IIOK

48 Okc OKC a a
KCHABRT M TUAPOKCIART HATPHA 1 KA https://m.edsoo.ru/00ae14b2
49 [ITestouHO3eMesIbHbIE MeTasUTbl — KalabLiui U Bubmioreka ITOK
MarHuim https://m.edsoo.ru/00ae15e8
. bubmoteka LIOK
50 BakHennive coeiuHeHUs KaJIbLIUS
https://m.edsoo.ru/00ael5e8
51 O600111eHrEe ¥ CUCTeMaTH3alusl 3HaHUH
bubmoreka LJOK
52 JKEécTKOCTh BOZIBI M CIIOCOOBI €€ yCTpaHeHUs 4
https://m.edsoo.ru/00ae1886
e3 [TpakTrueckast pabora Ne 6 1o Teme bubmmoreka IIOK

"JKECTKOCTh BOJIBI U METO/bI eé
yCTpaHeHus"

https://m.edsoo.




M30BITKE WIH COZEP>KUT TIPUMECH.
BblunciieHUsi MacCOBOM [10/TU BbIX0O/1a

MPOAYKTa peakLuu
61 O06o0011IeHMe U CHCTeMAaTH3al|s 3HAHUH 1
62 KonTtposbHas pabota Ne4 110 Teme 1
«BakHelilie MeTasibl U UX COeIUHEHHS»
63 BerjectBa 1 MaTepuasibl B IOBCEJHEBHOM 1 bubmoteka LIOK
JKU3HU YejioBeKa https://m.edsoo.ru/00ae3f50
64 X¥MHYecKoe 3arpsisHeHHe OKpY Karolleh 1 bubmioreka LJOK
cpenbl https://m.edsoo.ru/00ae4270
65 Posib XMHHU B pellieHu SKOJI0TMYeCcKux 1 bubmoteka LIOK
rpo6ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. Obo061eHve 1 1 bubmoteka LIOK
cUCTeMaTH3alusi 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIii ypok. O6001IeHre 1 1 bubmioteka LIOK
CHCTeMaTH3aI[1s 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIi ypok. O6001IeHre U 1 bubmmoreka LIOK
CHCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/00ad9cb2
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