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IIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa MO XWUMHUHM Ha YpPOBHe OCHOBHOTO 0OIjero o0pa3oBaHUs
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/JbTaTaM OCBOEHHS OCHOBHOMU
obOpa3oBaTeTbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUsl, TIPe/ICTaB/I€HHbIX
B ®I'OC OOO, a Takke Ha OcHOBe (beaepanbHONM pabouell TPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHIIETIIMH MPeTio/laBaHusl yueOHOro npeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmepariui.

[TporpaMMa 1o XUMHMU [aéT TIpe/iCTaB/ieHHe O Liesisix, obiled cTpaTeruu
oOyueHusi, BOCIMTAaHUSI M pa3BUTHUA OOYydYaIOIIUXCS CpeACTBAMMU y4eOHOro
npegMeTa,  yCTaHaBIWBaeT  0Osi3aTesibHOe — TIpeJMETHOE  COjlepKaHue,
TpelyCMaTpUBaeT pacrpejie/ieHde ero IT0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3fesaM M TeMaM TMpPOTrpamMMbl 1O XUMUH, OIpefesisieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTHKH CoJieprKaHus, PEKOMEH/[yeMYI0
MOC/IeIoBaTeIbHOCTh  WM3YYeHWs] XUMUU C  YUETOM  MEXIPeAMETHbIX U
BHYTDUIIPEIMETHBIX  CBsI3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3PACTHBIX
ocobeHHOCTell OOyuarol[uXcs, oOrpejensieT BO3MOXXHOCTM TipegMeTa  JJis
peasu3aiiyd TpeboBaHWM K pe3yjbTaTaM OCBOEHHWS OCHOBHOUM 06pa3oBaTe/bHOU
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3ysibTaTaM 00yueHHUs XMMUU Ha YPOBHe 1ieJiell M3ydeHus rpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH 00ydYarolierocss Mo OCBOEHUIO
yueOHOT0 Co/lep>KaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
oOyuarolerocsi, ero mpeziCcTaB/eHuii 0 MaTepUaJbHOM eJUHCTBE MHPA, BaXKHYIO
ponb urparoT (GopMupyeMble XWMHelH Tpe/CTaBAeHUs] O B3auUMOIIpeBpalL[eHUsIX
SHepru¥ W 00 SBOJIIOI[MH BEIeCTB B IIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCKOH,
TIUIIeBOM M 3KOJIOTHYeCcKoi 6e301acHOCTH, TIpo0JieM 3/[paBOOXpaHeHMS.

N3yueHue xvumuu:

CcriocoOCTBYyeT — peanu3al[dd  BO3MOXKHOCTEM  /IJIT  CaMOpa3BUTHUS |
dbopMUpoBaHys KybTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHUE MBIIIUIEHHS W TBOPUECKHUX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBBIKOB WX CAMOCTOSITeJlbHOW y4yeOHOUW  /leATenbHOCTH,
9KCTIePUMEHTAIbHBIX W HCCIeIOBaTe/IbCKMX YMeHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCOoHabHOMN eI Te/TbHOCTH;

3HaKOMHUT CO CIleli(UKONW HAyYHOTO MBIIUIeHUs, 3aK/IafbiIBaeT OCHOBBI
1[eJIOCTHOTO B3TJIsiZia Ha eJMHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCS] OTBeTCTBEHHBIM
3TarioM B POPMHUPOBAHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00YJarOIXCs;



criocobcTByeT (OPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHsI K eCTeCTBeHHO-
Hay4YHbIM 3HaHUSIM, K MPUPO/Ie, K YeJI0BEKY, BHOCUT CBOM BKJaZ, B 9KOJIOTMUECKOe
obOpa3oBaHue 00yJarOIUXCS.

[laHHbIe HarpaB/ieHWss B O0yueHWM XUMHU 00eCcTieurBarOTCs CIielidUKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Tie/larOruuecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuM Ha ypoBHe OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
ocBoeHHe OO0yuarol[UMHUCS CUCTeMbl TepPBOHAUalbHbIX TMOHSATHH XWUMWUU, OCHOB
HEOPraHWYeCcKOM XWUMHM M HEKOTOpPbIX OTJelbHBbIX 3HAUMMBIX TMOHSTUU
OpraHhYeCcKOU XWMHH.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUU C(OpPMHPOBaHa Ha OCHOBe
CUCTEMHOr0 Toxoja K eé u3yueHuto. CozepkaHUe CK/IaJbIBaeTCsl U3 CUCTEMBbI
MOHSITUM O XUMHUYECKOM 3JIEMEHTE U BellleCTBe U CUCTeMbI OHATUN O XMMUYeCKOU
peakiui. O6e 3T CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl 10 TIPUHIUAITY
MOC/Ie0BaTeIbHOTO Pa3BUTHS 3HAHUU Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHsI KaKk OCHOBBI BCET'0 eCTeCTBO3HAHUS;

— [lepuognyeckoro 3akoHa /1. V1. MeHenieeBa Kak OCHOBHOI'O 3aKOHa XVMMUU;

— y4eHus1 O CTPOEHUU aTOMa U XUMUYEeCKOH CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTUYECKOW [AWCCOIMALIUA BeIlecTB B
pacTBopax.

TeopeTyeckre 3HaHWS PpacCMaTPUBAKOTCS HA OCHOBE SMIMUPUYECKU
TMOJIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K [IDYTOMY, BBITIO/IHSA (GYHKIUHM OOBSCHEHHS U TIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEH TPAKTUYECKOrO MPUMEHEHUSI M MOJTyUeHHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
TIpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOIe HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CHUCTeMHOW TpPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS] K HayuHOMY 3HaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpY/Karoluii MHUD»,
«buonorus. 5-7 knaccbl» U «du3mka. 7 Knacc».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHPOBaHKWE 3HAHUM OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HAHMS, IPAKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KY/IbTYDBI.
3aziaua ydyeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMbl XUMHYECKUX
3HaHUN — Ba)KHEUIIIMX (PAaKTOB, MOHSITHH, 3aKOHOB U TEOPeTUUeCKHX T0/I0’KeHUH,
JOCTYIHBIX 00001I[eHH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B



NpUoOIlleHNM K HAayyHbIM MeToJaM TI03HaHUSI TIPU U3yueHUH BeIecTB WU
XUMUYECKHX peaklui, B (()ODMUPOBAHUU U Pa3BUTUM MO3HABaTeIbHbIX YMEHUN U
WX TIpUMEHEHHWH B YyueOHO-TIO3HaBaTeNbHOW W yueOHO-HCC/Ie[j0BaTeTbCKOM
JesiTeTbHOCTU, OCBOEHWM TipaBu/ 0e3omacHOro obpallleHusi C BeljecTBaMu B
TOBCEeJHEBHOM >KH3HHU.

[Tpu u3yueHUM XWMUW Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXKHOE
3HayeHHe MPUOOpe/U Takue 11e/H, Kak:

— (opmupoBaHUe WHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camoobpa3oBaHuI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY ITIDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YC/IOBUSIM XKU3HMY;

— HampaB/eHHOCTb O0yYyeHHsI Ha CHCTeMaTHyeckKoe TipuoOiieHue
o0yuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/bHOM JesTe/TbHOCTA, HayUHBIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO M pa3BUTHE CIIOCOOHOCTeH K
XUMUUY;

— obecrnieueHue yCI0BUH, CTIOCOOCTBYIOLIMX MPUOOPETEHUIO 00yUarOIIUMUCS
OTbITa pa3HOOOpa3HOW /leATeNIbHOCTH, TMO3HAHWS W CaMOIO3HAHUS, KIIFOUEBbIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLIMI), UMEIOLMX YHUBEpCa/JbHOe 3HaueHue [Jist
Pa3/IMYHbIX BUZOB [1eATe/IbHOCTH;

— dopmMupoBaHue 0o0mel GYHKI[MOHAJBHOM U  eCTeCTBEHHO-HayUHOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBACHATb W OIeHWBATb SIBJIEHUS
OKpY’Karolllero Mupa, MCMOJb3ys 3HaHUS M OMbIT, TOJIydyeHHbIe TPU U3yYeHUU
XUMHUM, TIDUMEHSATb WX TIpU pellleHud TpobsieM B TIOBCEHEBHOM >KU3HU U
TPY/IOBOM [leATeTbHOCTY;

— (QopmupoBaHue y O0O0yvaromuxXCsg TYMaHUCTUUECKUX OTHOIIEHWH,
MOHUMAaHHWsl 1[eHHOCTU XUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKM 3KOJIOTHYECKH
1jesiecoo0pa3Horo TioBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJsIX
COXpaHEeHHs1 CBOEro 37J0POBbsI U OKPYKatollieil MPUPOJHON Cpefbl;

— pa3BuUTHEe MOTHBALMM K 0OyueHuro, CIioCOOHOCTell K CaMOKOHTDOJII0 U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHUsI 0Olijeue/ioBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpodusisi ¥ HarpaB/IeHHOCTH JabHeNIero
o0yueHwusl.

OO0iijee YHCIO YacOB, OTBEAEHHBIX [JI1 WM3yUeHUS] XUMHUHU Ha YpPOBHE
OCHOBHOTO 00111ero obpa3zoBanusi, coctaB/seT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/T0), B 9 kiiacce — 68 uacoB (2 yaca B He/Jje/to).



COJEPXAHUE OBYUYEHUSA

8 K/TIACC

IlepBoHaua/ibHbIE XUMHUYECKHE OHATUHSA

[Ipegmer xvmuu. Posib XMMUU B XKU3HU YesjioBeKa. XMMHUSA B CACTEMe HayK.
Tena u BemectBa. Pu3nMueckre CBOWMCTBA BellleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHSITHEe O MeTOZAax MO3HaHWS B XUMHUHU. YUCThbIe BeleCcTBAa U CMeECH.
Crioco6pl pa3zesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMUUYeCKUe 3eMeHTbl. CHMBOJIbBI XUMHUYECKHUX
371eMeHTOB. [IpoCThie U C/I0XKHBIe BelljecTBa. ATOMHO-MOJIEKYJ/IIpHOe yUYeHue.

Xumuueckasi ¢opmysna. BaneHTHOCTb aTOMOB XWUMHUUECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCUTe/bHAas aTOMHasi Macca.
OTHoCUTe/IbHAs MOJIEKY/sIpHas Macca. MaccoBasi 107151 XUMUUeCKOro 3/IeMeHTa B
COeIMHEHUHU.

KomunuectBo BerectBa. Mosib. MosisipHass Macca. B3auMOCBA3b KO/IMYeCTBa,
MacCchl W 4YMC/Ia CTPYKTYPHBbIX eAWHML] BellecTBa. PacuéTel 1o Qopmynam
XUMUYECKHX COeJUHEHUH.

du3nueckre U XMMUUeCKue sIBJieHUsl. XMMUUecKasi peakijusi U eé TpU3HaKHu.
3aKOH COXpaHeHHsi MacChl BelllecTB. Xumuueckue ypaBHeHus. Kaccudukarys
XUMHUUeCKUX peakluii (coeuHeHUs, pa3/ioyKeHus], 3aMelljeHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHWUECKOM TIOCY/IOH, TIpaBWiaMH PaboThl B JlabopaToOpyH M
npuéMaMu obOpaitrieHust ¢ labopaTOpHBIM 000PYyJOBaHWEM, W3yUeHHe W OIrCaHHue
¢bu3uecKux CBOWCTB 00pa3lloB HeOpraHWYeCKUX BelecTB, HabmrozeHue
¢u3nueckux (T1aB/eHWEe BOCKa, TasHUe Jb/la, pacTUpaHHWe caxapa B CTYIIKe,
KUMeHWe U KOHZEeHCalWs BOJAbI) U XMMUUEeCKUX (TOpeHHe CBeuM, MpOoKajuBaHUe
MeHOM ITPOBOJIOKH, B3aUMOJEHCTBHE Mejla C KUC/IOTOK) sIBJIeHHH, HabJTiojeHre u
OMUCaHWe TPU3HAKOB MPOTEKaHHs XMMHUUECKUX peakUui (pas/io’keHWe caxapa,
B3aUMO/IENCTBUE CEPHOM KUCJIOThI C XJIOpUJIOM Oapusi, pa3/ioykeHre THAPOKCHA
mMeau (IT) mpu HarpeBaHWM, B3aUMO/EHCTBUE Kejle3a C pacTBopoM cosu Meau (1),
H3ydeHue CIOCOOOB pa3fiesieHHsi CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWLISLUS, XpoMaTorpadusi, poBeileHue OYMCTKUA MMOBapeHHOU
comy, HaOmofeHWe W OMKMCAHWe  pe3y/ibTaTOB  TPOBEJEHHs  OIbITa,
WTIOCTPUPYIOIEr0 3aKOH COXPaHeHWsl MacChl, CO3[aHue MOoJenerd MOJIeKYJ
(1apocTep>KHeBbIX).

Ba)kHeiiliue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3gyx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopon — 3/71eMeHT U IIPOCTOe
BelllecTBO. HaxoxkzeHue Kuc/iopoja B Tipupojie, (GU3MUYecKrue U XUMHUYeCKue
cBoiictBa (peakiuu ropeHws). Okcuabl. IlpuMeHenue Kucaopoga. CriocoOsl



ToJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILIEHHOCTH. KpyroBopot
KUC/I0poZa B mpupoze. O30H — a/yIOTpOHasi MOAU(PUKALUS KUCI0PO/a.

TernoBor 3¢Q(eKT XMMHUUeCKOW peakLyd, TePMOXUMHUYECKHe YypaBHEeHWUS,
9K30- M 3HJOTepMHYeCKHe peaklyu. TOIUIMBO: yrojb W MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHUe MMapHUKOBOro 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — snemeHT M TipocToe BelllecTBO. HaxoxjeHue Bogopoja B
npupojie, Gu3NUeCKWe W XUMHAYECKHe CBOMCTBa, TIpUMEHEHHe, CII0COObI
roty4yeHus. Kuciorsl ¥ comu.

MousisipHbIii 00BEM ra3oB. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BoAbl. Boja Kak pacTBopuTesb. PacTBOpBL.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPhI. PacTBOPUMOCTHL BeleCcTB B BOJE.
MaccoBas [0/ BelljeCTBa B pacTBope. XMMHUYeCKHe CBOMCTBA BO/bl. OCHOBaHMSI.
Ponb pacTBOpOB B Npupojie U B KA3HU ueioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsisHeHye NpUpOAHbIX BOJ. OXpaHa U OUMCTKa MIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiys
OKCHZIOB:  cosieobpa3syroiijie  (OCHOBHBIe, KWUC/IOTHble, aM{oTepHble) W
HecosieoOpa3yrwoiye. HomeHknaTypa OKcuoB. Pu3nueckre U XAMUUeCKHe
cBoucTBa OKcuzoB. [lomyueHre OKCHU/OB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: IIIEJIOUM U HepaCTBOPHUMBbIE
ocHOBaHHUsA. HomMeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XMMHUUYEeCKHe CBOMCTBA
ocHOBaHuU. [TonyueHre OCHOBaHUH.

Kucnotsl. Knaccudukanusi kuciotr. HomeHknatypa KUcioT. @usnueckue U
XMMUWUeCKre CBOMCTBA KMC/IOT. Psig aktMBHOCTM MeTa/sioB H. H. BekeToga.
IlomyueHue KUCIIOT.

Comu. HomeHknarypa cosneid. Pu3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[TonyueHue coJien.

['eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMU HeOPraHUYeCKUX COeUHEeHUN.

Xumuueckuti 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHre COZepyKaHusl KUCIOpPOJa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHWe U U3ydyeHWe CBOWCTB KUC/I0poJa, HabstojeHue
B3aMMO/IEMCTBUSI BeIleCTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHuss ropeHusi (Mo)kapa), O3HaKOMJIeHHe C oOpa3llaMd OKCHAOB |
OlMCaHWe WX CBOWCTB, TO/JydeHWe, COOMpaHWe, pacrio3HaBaHWe UM H3y4yeHUe
CBOMCTB BOJi0poja (ropeHue), B3auMOZeMCTBUe Boopofa C okcugom Mmenu (II)
(BO3MOYKHO HCIIO/Ib30BaHUE BHleOMaTepHasoB), HabOmoneHe 00pa3IjoB BeIeCTB
KOMueCcTBOM 1 Mojb, McCChefioBaHHe 0COOeHHOCTel pPAacTBOPEHUs BeIeCTB C
pas/iMuHOM paCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMNpeJe/éHHOU
MacCOBOU /l0Jleld paCTBOPEHHOIO BellleCTBa, B3aMMO/IeHCTBUE BO/IbI C MeTa/l/laMU
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/b30BaHWEe  BHeOMaTepHasoB),



uccieoBaHe 00paslioB  HeOpraHWYecKHMX BeleCTB Ppa3/MyHbIX  KJ/IaCCOB,
HabJ/to/jleHre U3MeHeHUs] OKpacKyd MHAWKATOPOB B pacTBOpax KUCJIOT U Iiie/iouel,
v3yueHue B3aumoelcTBUs okcuzaa Meau (II) ¢ pacTBopomM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaMH, peaklUWd HeUTpaiv3alyd, TOoJyuyeHhe HepacTBOPUMBIX
OCHOBAaHWW, BBITECHEHHWE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, pPeLlIeHUe
JKCIIepUMEHTabHBIX 33/lau M0 TeMe «BakHelliie KiacChl HeopraHWUeCKuX
COeIUHEHUI».

Ilepyogniuecknd 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
y1emMeHToB [JI. . MenjgeneeBa. CtpoeHue aTromMoB. XHMHUUecKas CBA3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{uu

[TepBble MOMBITKK KaaCcCU(PUKALIMM XUMHUUECKUX 37eMeHTOB. [loHsiThe O
IpyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOUHble W IIje/IOUHO3eMe/IbHbIe MeTasllbl,
rajioreHbl, UHepTHbIe Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCU/IBI
Y TUZIPOKCU/BL.

[Teproauueckuit 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. Menpgeneea. KopoTkonepuojgHass W JJAMHHOINEpPHOAHasi  (OpMbI
[Teprognueckor cuctembl xumuueckux 3ymemeHToB 1. YI. MeHngeneesa. Ilepuoabt
u rpynnbl. PU3MYeCKUM CMBIC TOPSAKOBOTO HOMEpa, HOMEPOB Iepuoja H
TPYMIIBbI 3/IEMEHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. V30Torbl. D1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB TepBbiX 20 XUMHUUYECKHUX 3/IeMEHTOB
[Tepuoauueckori cuctembl [I. VI. MeHpeneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
37IeMeHTa TI0 ero nosokeHuto B [lepuoanueckot cucteme [. Y. MeHeneeBa.

3aKOHOMEPHOCTHM U3MEeHeHUs pajuyca aTOMOB XUMHUUECKHUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 PYIIaM U Mepruoiam.

3HaueHue [Teproanyeckoro 3akoHa U [lepyuonuecKkoi CUCTeMbl XUMUUECKHX
3/IeMEHTOB [/l Pa3BUTHSI HayKu W TpakTuku. [I. VI. MeHgeneeB — yuéHbId U
rpakJaHuH.

XvMuueckasi CBsisb. KoBasieHTHasi (MOJsipHasi YW HeTOJisIpHasi)  CBSI3b.
O/1eKTPOOTPULIATE/TbHOCTh XMMHUUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crerienb  okuUCieHUs.  OKMCIMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEaKLUH.
ITpouecce! OKrc/IeHus: U BOCCTaHOB/IeHKs. OKUC/IUTe/U U BOCCTAHOBUTEJIH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3lj0B BelleCTB MeTa//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMAPOKCHA I[MHKa C pacTBOpaMM KWUCJIOT W 1ie/iouel, TpOoBeJieHre OIIbITOB,
WUTIOCTPUPYIOLMX ~ TNPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peaklyur
(ropeHue, peakluM pas3oKeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzanysa MexnpeIMeTHBIX CBSI3eld TPU M3YYeHMW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST Uepe3 MCIO/Ab30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAayUYHbIX
TIOHSATUM, TaK Y TIOHATUM, SB/ISIOIIUXCS CUCTEMHBIMU /i1 OTAEebHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TMepUoAuUHOCTb, Hab/oeHue,
5KCIIePUMEHT, MO/ie/TMpOBaHue, u3MepeHue, Mo/ieJib, SIBJIeHUE.

®du3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[,
V30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pu3uueckve BeMUWHbBI, eIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€é3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
TI0J1e3HbIe MCKOIaeMble, TOTVIUBO, BOJHbIE PeCypChl.

9 K/IACC

BeiecTBo U XMMHUUecKas peakiys

[Teprognueckuit 3aKoH. [lepuoanueckas cucteMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEpDHOCTH B H3MEHEHUM CBOMCTB
XAMMWYECKUX 3J/IEeMEeHTOB TIepBbIX TPEX TIepUOJIOB, Ka/lus, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BellleCTBa: BHU/bl XMMHUUYECKOW CBSI3U. THIbI KPUCTa/TMUECKUX
PeIIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMa KPUCTA/JTAYECKOU PellIETKU U
BHU/Ia XMMUUECKOU CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHW4eCcKux BelecTB. XHUMUUeCKUe
CBOMCTBA BeILeCTB, OTHOCSLIMXCS K Ppa3IMUHbIM KjaccaM HeopraHu4ecKux
COoeIMHEHWH, TeHeTUUYeCKasi CBSI3b HEOPraHUYeCKUX BeIleCTB.

Knaccudukaiys XuMUuecKUx peakiydid 1o pa3/IMUHbIM MPU3HaKaM (110 UKCTy
M COCTaBy YUaCTBYIOL[MX B peakLUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
V3MEHEeHUIO CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4aCTUIO KaTanu3aTropa). JK30- U SHAOTepMUUeCKHe peakijuy, TePMOXUMHUYECKUe
ypaBHEHUs.

[ToHsITE O CKOPOCTHM XUMHUYeCKoW peakijuu. [ToHsTve 00 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYEeCKUX peakiusx. [ToHsiTHe 0 TOMOTeHHBbIX U TreTepOreHHbIX
peakiusax. [Ionstve o katanuse. [ToHATHE 0O XUMHUUYECKOM paBHOBeCUU. DaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XWUMHWYECKOW peakluyd W TMO0JI0KeHUe XUMHUUeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  Peakl[uM,  3/IeKTPOHHBIM  GasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETHHOMU peakLuu. CocragsiieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCIO0Jb30BaHUEM  MeToja
3JIEKTPOHHOTO OasaHca.

Teopust 37IEKTPOTUTUYECKON JUCCOLAALIMU. DJIeKTPOIUTHI U He3/IeKTPOIUTHI.
KaTtnonel, aHnoHbl. MexaHW3M [UCCOLMALIUM BeLeCTB C PAa3/IMYHbIMU BUJIAMU
xuMHuueckol cBsizu. CrerneHb Auccoruaiui. CUbHbIe U C/1abble 3/1eKTPOJINTHI.

Peakijuy MOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHWsl peakliiii MOHHOTO 0OMeHa,
MO/Hble U COKpAllléHHble WOHHbIe ypaBHeHUs peakuyid. CBOWCTBa KHUCJIOT,
OCHOBAaHMM U COJel B CBeTe IIpeACTaBJAeHUH 00 3/IeKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE 0 THPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJIEHHEe C MOJEeJSIMU KPUCTA//TMUECKUX PeIIETOK HeOopraHu4ecKuX
Bell[eCTB — MeTa//IOB U HeMeTa/yIoB (rpaduTa U ajsMasa), C/IOKHBIX BelleCTB
(xopyja HaTpusi), UCC/ie[JOBaHWEe 3aBUCUMOCTUA CKOPOCTA XUMHUYECKOW peakLUuu
OT BO3[EWCTBUS Ppa3/UUHbIX (HAaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLeCTB, IpoLiecca JAWCCOLMAaLMM KHUCJIOT, Liejoued W Cojed
(BO3MOKHO  MCIIOJIb30BaHWE BUEO MaTepuajioB), TMpPOBeleHHe  OIbITOB,
WUTIOCTPUPYIOIIIUX ~ TIPU3HAKKW  TIPOTeKaHWs  peaki[uii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajka, BblJeseHHWe Ta3a, oOpa3oBaHWe BO/ibl), OIbBITOB,
WTIOCTPUPYIOIUX  NPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTEIBHBIX  peakl[ui
(ropeHue, peakiuu pas3/0oKeHUs, COeJUHEHHs ), paclio3HaBaHUe HeOpraHWueCKUX
Bel[eCTB C TOMOLIbI0 KayeCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIIepUMeHTaIbHBIX 3aJay.

HemeTanibl 4 MX COeJHUHEHUS

OOijasi xapakTepucTuka TanoreHoB. OcCOOEHHOCTHM CTpPOeHHSI aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKHe CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3aMMOJeMCTBHE C MeTa//laMd, HeMeTa//laMH, ILie/odyaMu). XJIOPOBOZOPOJ,.
ConsiHasg KWC/I0Ta, XWMUYECKWe CBOWMCTBA, TOyueHWe, MprMeHeHue. [leiicTBUe
XJiopa U XJIOPOBOZIOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/IOpUAbI U UX
HaxoKJeHue B IPUPOJE.

O61ast xapakrepuctuka 3meMeHTOB VIA-rpyrmimbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW OkucieHus. CTpoeHue U (u3nUecKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KUCI0POAA
U cepbl. XuMUYeckrde CBOWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusnyeckre U
XUMUUecKre CcBOMCTBa. OKCUABI Cepbl KakK MpeACTaBUTENM KUCIOTHBIX OKCH/OB.
CepHasg KuC/IOTa, GHU3NUECKHe U XUMHWUeCcKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTeI  Kjaacca KHUCJIOT U crielduyeckue). XuUMHUYeCKWe peakiu,
Jie)Kale B OCHOBe TPOMBIILIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[IprMeHeHMe cepHOW KUCIOThI. COMM CepHOM KUC/I0ThI, KaueCTBeHHasl peakiys Ha



cysib(ar-uoH. Haxox/ieHrve cepbl U eé coeJWHEHWW B MpHpoje. XUMHUUECKOe
3arpsi3HeHWe OKpY’Karolllel cpefbl COeJUHEHUSMH cepbl (KUC/IOTHBIE [JOXKIH,
3arpsi3HeHHe Bo3/lyXa U BOJIOEMOB), CIIOCOOBI ero MpeioTBPall[eHus.

OO0i1jasi xapakTepucThKa 3/eMeHTOB VA-rpyrmimbl. OcoOeHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
(dur3nueckue U XMMUUeCcKre CBoMCcTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
bur3nueckre U XMMHUUeCcKre CBOMCTBa, MoayueHre U npuMeHeHue. Co/id aMMOHUSI,
ux ¢u3nueckue U XMMU4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (pU3nueckue U XUMUUeCKUe
cBoiicTBa (0OIl[Me Kak TIpe/icTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Wcrionb3oBaHve HUTPATOB U CoJied aMMOHMSI B KaueCTBe MHHepa/bHbIX
yaobpeHuii. XMMHUeCKoe 3arpsisHeHre OKpPY>Karolleld cpefibl COeTHHEHUSIMHU a30Ta
(KUCNOTHBIE [IOXAW, 3arpsi3HeHWe BO3Ayxa, MOYBbI U BOZAOEMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckue U XHMHUYeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucaoTa, Pusnueckre U XuMHAYeCKue CBOMCTBa,
nosiyuenue. Vcrionb3oBaHue (hochaToB B KauecTBe MUHEPATbHBIX YA00PeHUH.

OOb1jasi xapakTepucTuKa 37eMeHTOB [VA-rpynmbl. Oco0eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepof,  a/IOTPOITHbIE
MoAUGUKalUYM, paclpocTpaHeHue B Tpupofie, Gu3Myeckve U XUMHUUeCKHUe
cBoiicTtBa. Afcopbius. KpyroBopot yriepoga B ripupoze. OKCHbI yriepoja, uxX
du3nueckue ¥ XUMHYECKWe CBOWMCTBa, JE€UCTBME Ha >KUBble OpraHU3MBbI,
roJjiyueHre U TIpUMeHeHHe. DKoJiorhueckre mnpobsieMbl, CBsi3aHHblE C OKCHIOM
yrnepoaa (IV), rumotesa T/100anbHOTO TIOTEIVIEHWS KAMMaTa, ITAapPHUKOBBIN
3¢ dekT. YrosbHas KUCIOTA U €8 Ccod, Ux (u3nueckue U XMMUUeCKUe CBOWCTBaA,
rojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHaT-HOHBI.
Vcnonib3oBaHre KapOOHATOB B OBITY, MeAWLIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO3SUCTBeE.

[TepBoHaua/ibHbIE TIOHATHS 00 OPraHUYECKUX BeIecTBax Kak O COeMHEeHUsIX
yrjiepojia (MeTaH, 3TaH, 3TUJIeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IpyposHble WCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTh),
MIPOAYKTBI UX TiepepaboTKu (6€H3WH), WX pOJib B OBITY W IPOMBIILJIEHHOCTH.
[TonsiTrEe 0 GHOJ/IOTHYECKH Ba)KHBIX BeI[eCTBaX: KHpaX, Oe/kax, yriaeBojax — U UxX
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OWHCTBO OpraHUueCcKuX |
HeOpraHWYeCcKrX COeJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XUMHUUeCKHe CBOMCTBa, IIOJlyuyeHUe W
npuMeHeHne. CoeauHeHMs KpeMHHs B mpupoge. OOique TmpejactaB/ieHus 00
okcuge kpemHus (IV) u kpemHueBor Kucyiote. CHAMMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TMPOMBIILJIEHHOCTH. BakHellllle CTpOUTe/bHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpo6iemMbl 6e30IMacHOTO KCITOb30BaHUS
CTPOUTEBHBIX MaTEPUA/IOB B NMOBCEJHEBHOM XKU3HHU.

Xumuueckuii 3Kkcnepumenm:

n3ydeHre 00pa3lloB HEOPraHWYeCKUX BEIeCTB, CBOWCTB COJISTHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakKlid Ha X/JIOPU/-MOHbI U HaO/MIo/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (U3MyecKkhe W XUMHUYECKHe CBOWCTBA
raJloreHOB U WX COeJMHEeHWU (BO3MOKHO WCIOJIb30BaHWE BH/IeOMAaTepHasioB),
O3HaKOMJIeHHe C oOpa3ljaMu XJ0pHOB (TajJoreHU/IOB), O3HAKOMJIEHHE C
obOpasijamMu  ceppl W €€  coequHEHUSIMH  (BO3MOXHO  MCIIO/b30BaHUe
BH/leoMaTepuasoB), Hab/oieHre Tipoljecca oOyrMBaHUs caxapa Io/| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, U3y4YeHHWe XHUMUUECKHUX CBOWCTB
pa30aB/ieHHOM CepHOM KHMCJIOTHI, IPOBeZIeHe KaueCTBeHHOW peakiiy Ha Cy/ibgar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOoTeKaHWs, O3HaKOMJieHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ochopa M UX coeUHEHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BH/IeOMaTepHasioB), oOpa3jaMu a30THBIX U (oCcHOPHBIX yA00peHHH, To/TyueHue,
cobupaHye, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHakKa, TIpOBeZieHue
KaueCTBEHHbIX peakl[Mii Ha MOH aMMOHHUsS U ¢docdaT-uoH U u3ydyeHUe NMpU3HaKOB
WX MIPOTeKaHusl, B3aUMO/IeliCTBHEe KOHI|eHTPUPOBAHHOM a30THOM KMC/IOThI C Me/IbIO
(BO3MO>KHO WCIO/b30BaHe  BH/leOMaTeprasioB), H3yueHue Mozeneun
KPUCTa/UIMUeCKUX PpeIIETOK anmasa, rpadura, Qy/iepeHa, O3HAKOMJIeHUE C
TIPOL[eCCOM  aficopOLMK  pacTBOPEHHBIX BeEIeCTB aKTUBHUPOBAHHLIM VIJIEM W
yCTPOMCTBOM MPOTUBOrasa, MojaydyeHue, coOMpaHue, pacro3HaBaHUe W U3yueHHe
CBOMCTB YTJIEKHC/IOTO Tra3a, MpOBe/leHre KaueCTBEHHBbIX peakIMi Ha KapOoHaT H
CU/IVKAT-UOHbl ¥ HW3yUeHWe TPU3HAKOB UX TIPOTEKaHWs, O3HAaKOMJIEHHE C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pelleHre SKCIepUMeHTaTbHbIX
3a/1au No TeMe «BakHel1IMe HeMeTal/Ibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepUCTUKAa XUMUUECKHX 37IeMEHTOB — MEeTa/IJIOB Ha OCHOBaHUM
UX TI0ONoKeHUs1 B Ilepyopuyeckor cuctemMe XWMHUUeCKuUx 3nemeHtoB /1. W.
MengeneeBa U cTpoeHus aToMOB. CTpoeHre MeTa//ioB. MeTayinyeckast CBA3b U
MeTa//TMyecKasi ~ KpUCTa/uIMueckKass  peliéTKa.  OJJeKTPOXUMUYECKUM  psif
HaTpsDKeHUH MeTasiioB. @U3ndeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
crocobbl TIo/ydeHUss MeTa/ioB. [loHATHE O KOPpPO3WM MeTaslJIoB, OCHOBHbIE
crocobbl 3amuThl UX OT Koppo3uu. CriaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) U X NPpUMeHeHNe B OBITY U ITPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TIOIOKeHWe B [leprogrueckor CUCTEMe XUMUYECKUX
sneMeHTOB [I. V. MeHzeneeBa, cTpoeHWe MX aTOMOB, HaxOXZeHWe B IIPUPOJe.
du3nyeckrve U XMMHUUYeCKHe CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUDOKCHJbI HaTpusi M Kaaus. lIpuMeHeHWe 11leJIOUHBIX MeTalJIOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLiUM: TIOJIO)KEHHWE B
[Tepuoanyeckou cucteMe XxUMHUecKux 3jieMeHTOB [I. V1. MeHjiefieeBa, CTpoeHue
VX aTOMOB, HaxoXXJeHue B mpupoze. dPrsudeckre U XUMUUeCKUe CBOMCTBA MarHUst
W Kanblusl. BaxnHelive coefjuHeHUs] KajiblUs (OKCHJ, TUADPOKCHUJ, COJIH).
JKEcTKOCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHUs.

AsroMyHUN: TI0/I0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MenzieneeBa, CTpoeHUe aToMa, HaxoxAeHue B mpupoze. dusnyeckue u
XHMMUUeCKre CBOWMCTBa altOMUHMS. AMQOTepHble CBOMCTBA OKCHUZA U THJPOKCH/IA
AJTFOMUHMUSL.

Keneso: nosnoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenjeneeBa, CTpoeHHWe aToMa, HaxO)KJeHue B mnpupoge. dusuyeckue u
XHMMUUeCcKre CBOMCTBa »kese3a. OKCU/bI, TUAPOKCH/IBI U couu Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYEeHHE.

Xumuueckuti 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/yIOB M CIVIaBOB, UX (U3NUECKUMHU
CBOMCTBaMH, MU3yueHHWe  pe3yJIbTaTOB KOPPO3UMM  MeTa//ioB  (BO3MOXKHO
HCTI0/Tb30BaHHe BHIeOMaTepUasaoB), OCOOEHHOCTEH B3aMMOJEMCTBUS OKCHJA
Ka/JbLIUsI WM HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BHIeOMAaTepHasioB),
YccieloBaHUe CBOMCTB »KECTKOM BO/Ibl, MpOLiecca rOpeHus kene3a B KUCJI0pPOZe
(BO3MOXXHO  HWCIIO/Mb30BaHWE  BHU/I€OMAaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHBbIX peakl[Mid Ha WOHBI: MarHusl, Kasblys, aTlOMUHUS, I[UHKA, KeJje3a
(IT) u »xenesza (III), meau (II), HabOgeHWe U OTMMCaHHE TTPOLIECCOB OKpAITMBaHMUS
MJlaMeHd MWOHAaMM HaTpus, Kaius U Kajablysg (BO3MOKHO MCII0J/Ib30BaHUE
BU/leOMaTepUasioB), UCC/ie/loBaHUe aM(POTepHbIX CBOMCTB T'MIPOKCU/A aJTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIepPUMEeHTa/IbHBIX 3a/iau Mo Teme «BakHeuime
MeTaJl/Tbl U UX COeVHEHUS».

XuMMA U OKpY)Kawllas cpeaa

BeljectBa ¥ Matepuanbl B MOBCEJHEBHOW >XM3HU 4YesioBeKa. besomacHoe
HCTI0/Tb30BaHHe BEI[eCTB U XMUMUUECKHUX peaki[uii B ObITy. IlepBasi TIOMOIIb TIpH
XUMUUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XvMHUecKoe 3arpsi3HeHWe OKpY>Karollell cpefbl (TipefesibHasi JOMYyCTAMast
KOHLIeHTpalusl BelllecTB, Aajee — [1/1K). Poib X¥MUM B pellleHUM 3KOJI0THYeCKUX
nipobJiem.

Xumuueckuil 3KcnepumeHm;

n3ydeHre 00OpasiioB MaTepuasoB (CTEK/O, CTUIaBbl METaJ/IoB, TMOJIMMepHbIe
MaTepHyaJibl).

MexcnpeomemHble ces3u



Peanmu3aiiusi MeXXmpegMeTHBIX CBs3edl TIpU W3yuYeHWH XUMUU B 9 Kiacce
OCYILIeCTB/ISIETCST Uepe3 MCIO/Ab30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAayUYHbIX
TIOHSTUH, TaK W TIOHATUM, SBSION[UXCS CUCTEMHBIMU /11 OT/Ie/IbHBIX Tpe/MeTOB
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUYHOCTb, HabioeHue,
9KCIIePUMEHT, MO/le/IpOBaHue, H3MepeHHe, MO/ie/lb, SiBJieHWe, TapHUKOBBIM
3¢ deKT, TeXHOIOTrUsl, MaTepHaJbl.

dusrka: MaTepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOIbl, pPaZIMOaKTUBHOCTb, MOJIEKYJa, 3JeKTPUYEeCKUil 3apsifi, MPOBOJHUKH,
TIOJTYTIPOBOJTHUKY,  AMSJIEKTPUKH, (OTO3/IEMEHT, BEIeCTBO, Teno, 0O0BEM,
arperaTHOe COCTOSIHME BelleCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTa/l/InuecKas
pelléTKa, CIjiaBbl, (U3WUYECKHe BeJUUUHBbI, eUHUIIbI U3MepeHHs, KOCMUUYeCKoe
TIPOCTPAHCTBO, TJIaHeThl, 3B&3/1bl, Co/HIIe.

buonorus: doTtocuHTe3, AbixaHue, Ouocdepa, SKOCHUCTEMa, MHUHepaIbHbIE
yI00peHusi, MUKPO3JIeMeHThI, MaKPO3/IeMeHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocdepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
ToJie3HbIe UCKOoTaeMble, TOTJTUBO, BOZHbIE PeCYPChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBbPA3OBAHUSA

JINUHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI IIPOrPaMMbl OCHOBHOTO  00IIIero
oOpa3oBaHMs JOCTUTAIOTCS B Xofie OOydeHHsT XMMHUU B €QWUHCTBe yueOHOW H
BOCITUTaTeIbHOU JIesiTe/IbHOCTHA B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHACKUMU
COLIMOKY/IbTYPHBIMU M /1YXOBHO-HPAaBCTBEHHBIMU 1IeHHOCTSIMH, IIPUHSATHIMU B
oOIjecTBe TMpaBWIaMd W HOpPMaMHU TIOBeJleHHsSI U CIIOCOOCTBYIOT IIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alN 00yJaroIuXCsl.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPA)KAIOT  TOTOBHOCTb  OOYyUaIOI[UXCS
PYKOBOZICTBOBATbCSI CHCTEMOW TIO3UTHMBHBIX 1[eHHOCTHBIX OpWeHTal[ui U
pacIiMpeHue OmbITa /esiTe/lbHOCTH Ha €€ OCHOBe, B TOM UMCJ/ie B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOILIeHUsI K 0TeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
¥ HAyyHOMY HacC/e[ui0, TOHMUMaHWs 3HAueHUs XUMHUUeCKOM HayKU B JKU3HHU
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/IaJleTh JOCTOBEpHOM WHbOpMalei o
Tepe/IoBbIX JOCTWDKEHUSIX W OTKPBITUSIX MUPOBOM U OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpa)XIaHCKOT0 BOCITUTAHMS:

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOPMax W MpaBU/laX MEeX/IAYHOCTHBIX
OTHOIIIEHU! B KOJJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
10JIe3HOM,  ydyeOHOMCC/eOBaTebCKOW, TBOPYECKOM W APYTUX  BHAAX
JesITeIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesSTeNbHOCTU IIPH
BLITIOJIHEHUU y4eOHbIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/JaHUH yueOHBIX TIPOEKTOB, CTPEMJ/IEHUS K B3aMMOIIOHUMAaHHIO
M B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW [JesiTeIbHOCTH, TOTOBHOCTH
OlleHHMBAaTh CBOE TIOBe/ieHWe U TIOCTYNKW CBOMX TOBapHIlel C TMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUSI MOC/Ie[CTBUM MOCTYIIKOB,;

3) e HHOCTH HAYYHOT'0 MO3HAHMSA:

MHPOBO33peHUeCcKre Tpe/ICTaB/ieHrsI O Bell[eCTBe M XWMHUUYEeCKOW peakiiuw,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU U COCTaBJSIIOILIME
OCHOBY /11 TIOHUMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHrs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHUSI TPHUPO/IbI, B3aMMOCBSI35X Ue/iOBeKa C
TIPUPOJHOM CpeJiol, O POJIU XUMHHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTeM;

T03HaBaTe/ibHble MOTUBBI, HarlpaB/eHHbIe Ha TOJIyuyeHHe HOBBIX 3HaHUU MO
XUMUHU, HeobxoauMmble i 0ObsICHEHHS HaO/IOfaeMbIX TIPOLECCOB U SIBJIEHUH,
M03HaBaTe/IbHON, WH(OPMAI[MOHHOW M UMTaTe/JbCKOW Ky/JbTYphbl, B TOM UHC/Ie
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



UTepaTypod, [OCTYMHBIMA TeXHUUECKUMU CpeACTBaMM HWH(POPMaI[MOHHBIX
TeXHOJIOTUMH;

WHTepeC K OOyueHHI0 W II03HaHHWIO, J/0003HATENIbHOCTh, TOTOBHOCTH M
CocoOHOCTHL K camooOpa3oBaHHIO, TIPOEKTHOM M HCC/Ie[oBaTe/IbCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BbIOODY HallpaB/IeHHOCTW W YPOBHS 00yueHUs B
JlaJIbHeuIIIeM;

4) popMuUpOBaHUSA KY/IBTYPbI 3J0POBbS:

OCO3HaHWe IIeHHOCTH J>KW3HM, OTBETCTBEHHOTO OTHOIIIEHWS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIMi 00pa3 ’KW3HH, OCO3HaHHWE IOCTe[CTBUN U
HemnpusTHe BpeJHbIX NpUBbIYeK (YroTpebsieHus aJKorosisi, HAPKOTUKOB, KypeHHs),
HeoOXOUMOCTH  COOJTIO/IeHUsT TIpaBW/I  0e30TacCHOCTA TpH  OOpalieHnu C
XUMHUUeCKUMU BeIl[eCTBaMH B OBITY ¥ peaibHOM »KU3HU;

5) TPYAOBOro BOCIUTAHMSA:

MHTepeC K MpaKTUYecKoMy U3yuyeHUIo Tipodeccuii U TpyZa pa3/iiyHoOro po/a,
yBa)KeHHe K TPYAy U pe3y/ibTaTaM TPY/OBOM [IesSTeIbHOCTH, B TOM YHC/Ie Ha
OCHOBe TpUMEHEeHHs TIpeJIMeTHBIX 3HAaHWK 110 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/yaJbHOM TPaeKTOPHH TPOJo/DKeHUs] 00pa30BaHUsI C YUETOM JIMUHOCTHBIX
WHTEPeCcoB 1 CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U MOTpebHOCTeH,
YCITeITHOW MpodecCHoHaMbHOMN /e TeTbHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH a/IalITHPOBATHCS B TTPO(eCCHOHATLHOM Cpe/ie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
JKU3HU Ha 3emsie, OCHOBe e€ CYI[eCTBOBaHHMS, TIOHUMAaHWe 1[eHHOCTH 37I0POBOTO U
6e3omacHoro obpa3a J»KU3HHM, OTBETCTBEHHOE OTHOILLIEHWe K COOCTBEHHOMY
bu3nuecKkoMy U TICUXWYeCKOMY 3/0pPOBbIO, OCO3HaHWe IIeHHOCTH COOIoZeHuUs
npaBu/1 6e3011acHOTO TOBe/ieHUsI TIpY paboTe C BellleCTBaMU, a Tak)Ke B CUTYaLIUsX,
YT'POYKAIOIINX 3/J0POBBIO U YKU3HM JIFO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, TI0/lydyaeMble TPU U3YUeHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY>Karolerd TIPUPOAHON Cpeiou, [/1s1 TIOBbILLIEHUS
YPOBHSI  9KOJIOTMYEeCKOW KYJ/bTypbl, OCO3HaHHs T/100aJbHOTO  XapakTepa
9KOJIOTUUECKUX TIpo0/ieM M TyTel WX peIleHds TOCPeJCTBOM METO/I0B XHMHUH,
9K0JIOTUYECKOTO MBIIIIEHHS, YMeHUsI PyKOBO/ICTBOBAaTHCSI UM B TT03HaBaTeIbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEIMETHBIE PE3YJ/IBTATHI

B cocraBe MerarnpeMeTHBIX pe3yJbTaTOB BBIAEASIOT 3HAUMMbIE IS
cdbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIWII, TUTIOTe3a, (PaKT, ChCTeMa, TPOoLIecC, SKCTIepUMEeHT U JIpyroe.), KOTopble
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX y4eOHBbIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBe 3HaHWM W3 3THX MpeAMeTOB (OPMHPOBATH ITPe/CTaBeHNe O 11eJI0CTHOU



HayYyHOUW KapTWHe MHpa, ¥ YHUBepCa/bHble yueOHble JelCcTBUS (IT03HaBaTebHbIe,
KOMMYHUKAaTUBHbIe, Pery/sTUBHbIE), KOTOpble 00ecreunBaloT (OpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY ITIJITAHUPOBAHHWIO W OCYIL[eCTBIEHUIO yueOHOM
JesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBEpPCa/IbHbIe yUeOHbIe JeiiCTBHs

Ba3oBble jioruyecKue AeiiCTBHs:

yMeHUS] HWCII0/Mbh30BaTh MPUEMBI JIOTUUECKOTO MBbIIIIEHUs] TIPU OCBOEHUU
3HaHUM: PacKpbIBaTh CMBIC/I XUMUUYECKUX TOHSATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), UCIIOIb30BaTh
TIOHSATHUS /171 0ObSICHEHHs OT/le/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U
KpUTepPUM [i/1s1 KIacCU(PUKAIIUK XUMHUEeCKHUX Bell[eCTB U XUMUUYeCKUX peakiiui,
yCTaHAB/IMBATh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEeKTaMH W3yueHUs,
CTPOUTH JIOTUYECKHe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHa/IOTHN),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHue TIpUMeHsATb B TIpollecce TIO3HaHUsI TOHSATUS (TIpefiMeTHbie W
MeTaripeiIMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMbie B XUMUH,
1peoOpa3oBbIBaTh LIMPOKO MpHUMeHsieMble B XMMUU MO/ie/TbHbIe TIpe/iCTaBIeHUsT —
XMMUUECKHUH 3HaK (CUMBO/ 3JjieMeHTa), Xumudeckas ¢Gopmy/ia U ypaBHeHHe
XUMHUUECKON peaklMy — MpH pPellleHrH yueOHO-TT03HaBaTeIbHbBIX 3a/layu, C yUETOM
3TUX MO/Ie/IbHBbIX TMpeJCTaB/AeHUI BbISB/IATb U XapaKTepPU30BaTh CYI|eCTBEHHBIE
TIPU3HAKU U3yUyaeMbIXx 0ObeKTOB — XUMHUUYECKUX BEIleCTB U XMMUUeCKUX peakiui,
BBISIB/ISITH ~ OOIMe  3aKOHOMEPHOCTH, TMPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTHBOPEYMS B M3yUaeMbIX MPOILjeccax v siBJIeHUsIX.

Bba3oBble ucc/ieioBaTe/IbCKHe 1eCTBYS:

yMeHHe WCIO/b30BaTh TOCTaB/eHHbIe BOMPOChI B KauecTBe WHCTPYMeHTa
MO3HaHWs, a TakkKe B KaueCTBe OCHOBBI [i/isi (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpOBepKe MPaBUWIbHOCTH BbICKa3bIBaeMbIX CYXKJeHUMH;

nproOpeTeHre OMbITa [0 TUIAHUPOBAHWIO, OpraHW3alldd W TIPOBeJIeHUI0
yUeHHYeCcKuX 9SKCIIepUMEeHTOB, yMeHHe Hab/mojaTh 3a XOZOM Mpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 00600IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/IeI0BaHUS, COCTAB/SATh OTUET
0 Tpo/ieJIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W MWHTEPIIPeTUpPOBaTh WHGMOPMALKIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHUs], T0yuyaeMyto U3 pa3HbIX UCTOUHHUKOB
(HayuHO-TIOMy/IipHasi  UTepaTypa XWMUUYECKOrO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL€HHWBaTh MPOTUBOPEUMBYIO U
HeJJOCTOBEPHYI0 HH(OPMaAILUIO;



yMeHUe TIPUMEHSITh pa3/MndyHble MeTOZbl M 3arpochl MpH TOMCKe U 0TOope
vHbOpMal[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX /Jisi BbITIOJHEHUS
yueOHBIX Y IM03HaBaTeIbHBIX 3a/lau OMpe/e/IEHHOTO THIIA, TPHOOpeTeHHe OITbiTa B
0o0/acTd  WCMOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYpPOU aKTUBHOT'O MCIT0/Ib30BaHKs Pa3/IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAIBHYI (hOpMY TpejcTaBieHus: HOOpPMaLUU U
WJUTIOCTPUPOBATh pelllaeMble 3a/laui  HeCJIO)KHBIMHA CXeMaMH, /uharpamMmami,
apyrumu opMamu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHWe WCI0/Ib30BaTh MW aHaJM3MpoBaTb B Tipoljecce y4yeOHOW U
MCCIIeJ0BaTe/TbCKOM [lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TPOMBIILJIEHHOCTH,
CeIbCKOTO XO03SIMCTBa M TPAHCIIOPTa Ha COCTOSIHWE OKPY’Karollleil TpUpPOJHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

yMeHUsI 3a/laBaThb BOIpPOCHI (B XOJle Auasora U (WIh) JUCKYCCUH) TIO
cyllectBy  oOcykzmaemMoil  TeMbl, (OpPMy/IMpPOBaTh CBOM  TIPeZJIOKEHUS
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUs]  TIpeJCTaB/sATb  TOJy4YeHHble  pe3y/bTaThl  I[03HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX M TIHMChbMEHHBIX TeKCTaxX; JejlaTh Ipe3eHTaluio
pe3y/IbTaTOB BBIITOJIHEHHS XUMHUECKOr0 3KCIepuMeHTa (J1abopaTOpPHOTO OITBITa,
nabopaTopHOi1 paboThI MO UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUs y4eOHOTO COTpyAHUUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
Mo3HaBaTeJIbLHOM U MCC/Ie[oBaTebCKOW  JesiTeIbHOCTU  TIPU  pellieHuHn
BO3HUKAIOIIMX Mpob6/eM Ha OCHOBe yuéTa OOIIMX WHTEPECOB M COTJIaCOBAHMS
no3uruii (06cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIe IITYPMbI», KOODJAUHALIVS
COBMECTHBIX [IeWiCTBUM, OTpeJie/ieHe KPUTEepHeB 110 OljeHKe KayecTBa
BBLITIOJIHEHHOM pabOThI U pyTHeE).

Pery/isaTHUBHBIE YHUBEpPCA/IbHbIE yYeOHbIe e CTBUA:

yMeHHe CaMOCTOSITe/IbHO OfpeeNisiTh e [leATeTbHOCTH, TJIaHUPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOUPOBAaTh W TPU He0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI perieHus YueOHbIX U
MO03HABaTe/bHLIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
Tpe/i/IO’KeHHbIA aJITOPUTM JI€UCTBUM TPU BBINOJHEHUU 3aJaHAl C Y4YETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaeMbIx 00BEKTaX — Bell[eCTBaX U peaKlusX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW L/, yMeHHe
WCII0/1b30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/jaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B coctaBe T1ipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
co/lep>KaHus, YCTaHOBJIEHHOTO JaHHOW deaepanbHON paboueil Tporpammoi,
BBI/IE/IIIOT: OCBOEHHBbIE OOYYalOIMMUCA HayuHble 3HaHHS, YMEHHWS W CITOCOOBI



JaercTBuM, crienuduueckue Iy TIpeIMeTHON 00/1acTh  «XUMHS», BU/JBI
JeATeJIbHOCTU 10 TIOyUeHUID HOBOTO  3HaHHUs, €ro WHTeprpeTaluy,
1IpeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaI|HsIX.

K koHily obyueHusi B 8 Kacce rpefiMeTHbIe pe3yabTaThbl Ha 6a30BOM ypOBHE

JOJDKHBI OTPaXKaTb CHOPMHUPOBAHHOCTD Y 00YYArOIINXCS YMEHUI:

e pacKpbiBaTb CMBICJ OCHOBHBIX XMUMHUUYECKMX TIOHSATUM: aTOM, MOJeEKYy/a,
XUMUYECKUW 3/IeMeHT, MPOCTOe BeIecTBO, CJ0)KHOe BelleCTBO, CMeCh
(omHOpPOHAst ¥ HeOJHOPOAHAs1), BaleHTHOCTh, OTHOCUTE/IbHAsl aTOMHasl U
MOJIeKy/IsipHasi Macca, KOJWYeCcTBO BellleCTBa, MOJb, MOJIIpHas Macca,
MaccoBasi 1011 XMMHUYeCKOT0 37ieMeHTa B COeJUHEeHWH, MOISIPHBIN 00bEM,
OKCHJI, KMC/IOTa, OCHOBaHHe, COJib, 3JIEKTPOOTPHUI]aTebHOCTb, CTeIeHb
OKHUC/IeHUs, XMMUUecKasi peakiusi, KaacCcudUKalus peaki[uii: peaklyu
COeIMHEHUs], peakI[M{d pa3/ioKeHHWsl, peakIMu 3aMellleHus], peaKIuu
oOMeHa, 3K30- M 3HJ0TepMUUECKUe peakluu, TerioBoi 3¢hdeKT peakiuu,
PO aToMa, 3JIEKTPOHHBLIM CJI0K aTroma, aTOMHasi opbuTanb, paguyc
aToMa, XUMHUUecKasi CBsi3b, TIOJISpHAasi M HeroJisipHasi KOBaJieHTHasi CBSI3b,
VIOHHasl CBsI3b, MOH, KaTWUOH, aHWOH, pacTBOpP, MacCOBasl [lO/isl BellleCTBa
(mpolieHTHas1 KOHLIEHTpalus) B pacTBOPE;

e WWUIIOCTPHUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX TIOHATHUH U
TIPUMEHSITh 9TU TIOHSTUS TIPY OMTMCAaHUU BelleCTB U UX MpeBpallieHui;

e HCIIO/b30BaTh XWMMYECKYI0 CHMBOJIUKY [Js1 COCTaBiaeHUs1 Gopmyi
BellleCTB M ypaBHEHUM XHUMUUEeCKHUX peakliuii;

e OImpejie/IsSTh BaJleHTHOCTh aTOMOB 37IEMEHTOB B OMHApPHBIX COeJIUHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPMHA/I/IEXKHOCTh BellleCTB K OIpeZie/IEHHOMY K/aacCy COeAUHEeHWN I10
dbopmynaMm, BHJ XUMHYECKOHW CBS3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKHUX COe/[MHeHUsIX;

e packpeiBaTb cmbica [lepuoguvueckoro 3akoHa [I. WM. MeHpeseesa:
JIeMOHCTPHUPOBATh TOHMMaHWe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 37IeMeHTOB OT UX MoJiokeHUs1 B [leproguueckoli cucrteme,
3aKOHOB COXpaHEeHHUsI MacChl BeIIeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YueHUs1, 3aKOHa ABOTrajpo;

e OIMCHIBAaTb W XapaKTepu30BaThb Tab/muHyio ¢dopmy [lepruoanueckoit
CUCTeMbl XHWMUUECKHMX 3/IeMEHTOB: pa3/uyaTh TIOHATUS «TJlaBHast
noAarpynma (A-rpynma)» u «mobouHast noArpymia (b-rpymma)», Maibie U
Oosblliie TIepUOAbI, COOTHOCHUTH OO0O03HaueHHWs, KOTOpble WMEIOTCS B
Tabmuie «[lepuoanueckass cucTeMa XUMHUYECKUX 3nemeHToB [I. .
MeHieleeBa» C UWC/IOBBIMA XapaKTePUCTUKaMU CTPOEHUsI aTOMOB



XUMUUECKHX 37IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee Unco 3/1eKTPOHOB
Y pacripeie/ieHUe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/laccU(UIMPOBaTh XMMUUYECKUe 3/IeMeHThbI, HeopraHuuyeckre BelllecTBa,
XUMUYeCKre peakiuy (M0 YMCIY Y COCTaBy y4YacCTBYKOIIUX B peaklydu
BellleCTB, 10 TerIoBoMY 3(PdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe XUMHYEeCKHe CBOMCTBA BeIlleCTB
pa3MUHbIX K/IaCCOB, MOATBEPK/1asi OMKMCaHue TIpUMepaMu MOJIeKY ISIPHbIX
ypaBHEHMI COOTBETCTBYIOLUX XUMUUECKUX peaKlnii;

TIPOrHO3UPOBAaTh CBOMCTBA BEI[eCTB B 3aBUCHUMOCTU OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHHsI XUMUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKYJ/IIPHYI0O UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUECKOTO 3jieMeHTa 110 ¢opmyie
CcoeJJMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBO/IUTH PaCUEThI
10 YpaBHEHHIO XUMUUEeCKOW peakI[vy;

TIPUMEHSITh OCHOBHBIE OTepal[iy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTHU3aI|io, K1acCH(UKAIIIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3ell — /i W3y4yeHUsl CBOMCTB
Bell[eCTB U XHUMUUECKUX peaklui, ecTeCTBeHHO-Hay4yHble MeTO/bl
Mo3HaHUs — HabsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ MpaBWaM  T0/Ib30BaHMsI ~ XMMHUYeCKOW  MOCyJoM |
nabopartopHbiM 000py/ZOBaHHEM, a TakKe TIpaBWIaM oOOpalieHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKLUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TIO0 TIOJNyUeHHI0O W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJOpOAa U KHMCJIOPO/ia), TPUTOTOBJIEHHIO
pPacTBOPOB C OIpe/ie/IeHHOM MaCCOBOM [lo/iell paCTBOPEHHOI'O BellleCTBa,
MJIaHUPOBaTb U MPOBOAUTH  XUMHUECKHMEe  SKCIIePUMEHThI  T0
pAcIi03HaBaHHIO PACTBOPOB Iije/IoUel U KUC/IOT C TTIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHondTaNerH, METUIOPAHXK U JpYTHe).

K koHily obyueHusi B 9 Kjacce rpeiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXKaTb C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHHI:

pacKpbiBaTb CMbIC/I OCHOBHBIX XUMHUECKUX TIOHATUM: XUMHUUYECKHI
3/7IeMeHT, aTOM, MOJieKyJa, WOH, KaTWOH, aHWOH, IPOCTOe BeIlecTBO,
C/IO’KHOEe BeIleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULATe/bHOCTb, CTelNeHb
OKHCJIeHUSI, XMMHUUeCKasi peakijys, XMMHUUecKasi CBsi3b, TeIlJIOBON 3(dekT
peakiid, MO/b, MOJIAPDHBIM  00BEM,  pacTBOpP,  3J€KTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass [JUCCOLMALUs, peakl[id HOHHOTO
oOMeHa, KaTajqu3aTop, XUMHYeCcKoe paBHOBecHe, oOpaTHMble |



HeoOpaTUMble peaki[iH, OKHC/IWTeTbHO-BOCCTAaHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/b,  OKUCIEHWE W  BOCCTAaHOBJIEHUE,
aJ/yIOTpOIUsl, aM(pOTepHOCTh, XUMHUeCcKasi CBsi3b (KOBaJjleHTHasl, WOHHas,
MeTa//TMyecKasi), KpUCTa/UTMYecKasi peInéTka, KOppO3usi MeTaJljIoB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluW, TpefeybHO [AOIMyCcTUMast
KoHUeHTpauus [1JK BejecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHATUNM U
TIPUMEHSITh 9TU TIOHSTUS MIPY OMMCAaHUU BelleCTB U UX MpeBpallieHu;
WCI0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (OopMy
BellleCTB ¥ YpaBHEHUI XHUMUUECKHUX peakliui;

orpejie/ISiTh BaleHTHOCTb U CTelleHb OKUC/IEHUsSI XUMUUeCKUX 37IeMeHTOB B
COe/IMHEHUSIX pa3/IMYHOr0 COCTaBa, TMPUHA/IEXKHOCTb BeIeCTB K
ornpeJenéHHOMY K/acCy COeJuWHeHWW Mo ¢opmysam, BUJ XUMUUECKOU
CBs3M (KOBaJleHTHasi, HWOHHAasl, MeTa/yIdueckas) B HeOpraHhuyecKux
Coe/IMHEHUsIX, 3apsi/i MOHa TI0 XMMUUeCcKoi (opmyisie, XxapakTep cpefibl B
BOJIHBIX PacTBOpax HeOpPraHWYeCKUX COe/MHEHWM, TUIl KpPUCTa/InueCcKou
PeLIEéTKY KOHKPETHOTO BeIlleCTBa;

packpeiBaTh CMmbICT Ilepuoguueckoro 3akoHa [I. . MeHjeneeBa u
JIeMOHCTPUPOBaThL €ro TIOHMMaHWe: OMNUChIBaTh M XapaKTepr30BaTh
TabmmunHyto dopmy Ileproguueckoil CUCTeMbl XUMHUUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TIOHSATHS «Tr/aBHasg ToArpyrmia (A-rpynma)» W «1obouHast
noarpynna (b-rpynma)», manbie ¥ OGosbliie TMepUo/bl, COOTHOCUTH
0003HaueHUs1, KOTOpble WMEIOTCSI B TIepUOAUYECKOM Tabsuie, C
UYMC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI aTOMOB  XUMMUECKUX
3/ieMeHTOB (COCTaB U 3apsj] sifpa, o0Ilee UYHC/IO 3/IeKTPOHOB U
pacripefiejieHMe UX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B W3MEeHeHUU CBOMCTB 3/IEMEHTOB U WX COeJIUHEHUN B
Tripefiesiax MaJibIX MepUO/IOB U TJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMEHThbI, HeOpraHu4yeckye BellecTBa,
XUMUUecKrde peakiiy (10 YUCIY W COCTaBY y4YacCTBYIOIIUX B peaklydu
Bell[eCTB, MO TerjoBoMy 3(¢deKTy, Mo M3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHe
CBOMCTBA TPOCThIX W CJIOXKHBIX BeIeCTB, TOATBepXK/Aasi OIMcaHue
TpUMepaMu  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOIIUX
XUMUYECKUX peaklivi;

COCTaBJIATb yPaBHEHUSI 3JEKTPOJUTHYECKOW [UCCOLMAaLMU  KHUCJIOT,
11iesioueit U CoJieid, MoTHbIe U COKpallléHHbIe YPaBHEHUS! peaKlMii MOHHOT'O



oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTUYeCKOU CBSI3M MeXKy BelljeCTBaMU pa3/IMUYHbIX K/1aCCOB;
PACKpbIBaTh CYIITHOCTb OKHC/HUTE/IbHO-BOCCTAHOBUTE/ILHBIX — peaKIui
TIOCPEeICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO HaslaHca 3TUX peakijuii;
TIPOrHO3UPOBaTh CBOMCTBA BeIIeCTB B 3aBUCUMOCTH OT UX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUsI XUMHWUECKUX TIpeBpalljeHuii B pa3/MuHbIX
YCJIOBUSIX;

BBIUMC/SATh OTHOCUTE/NIbHYIO MOJIEKY/IIDHYI0 W MOJISIDHYIO  MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XUMHUECKOTO 3jieMeHTa 110 ¢opmyie
CoeJJMHEeHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PACTBOPe, MPOBO/IUTh PaCUEThI
T10 YPaBHEHUIO XUMHUUECKOW peaKIiH;

cobmofaTh  TpaBWIa  TI0/Ib30BaHUS ~ XUMHUYECKOW  TIOCyZioM U
nabopaTopHbIM 000py/I0BaHMEM, a TakkKe IIpaBU/a OOpaIeHusi C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
7nabopaToOpHbIX XWUMHWUECKHUX OITBITOB TIO0 TIOJIyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTIeKHUCIOTo Ta3a);

TIPOBOAIUTL  peaki[uH, TIOATBep)KJalolle  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: pPacrio3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpOMU-,
woaua-, KapboHat-, docdaT-, cunMKaT-, Cyabdar-, TUAPOKCHI-UOHBI,
KaTHOHbl aMMOHHSI U MOHBI M3yUYeHHBbIX MeTas/IOB, NMPHUCYTCTBYIOIIME B
BOJIHBIX PacTBOpaxX HEOPTaHUUECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MbICUTE/bHOU /lesATe/TlbHOCTH — aHau3
W CHHTe3, CcpaBHeHHe, 0000IjeHre, CHCTeMaTH3alldio, BbISIB/IEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /11 M3yUeHUs] CBOWMCTB BeIleCTB U
XUMUUECKHUX peaklUif, eCcTeCTBeHHO-HayuHble MeTO[bl TIO3HAaHUS —
Hab/to/leHre, U3MepeHve, MoOJleTMpOBaHue, SKCIiepuMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHUYECKOE IVTAHUPOBAHUE

8 KJIACC
KoiunyecTBo yacos
No HaunmMeHoBaHue pa3/ie/ioB U OnekTpoHHbIe (UG poBbIe)
KonTpo/ibHbIe ITpakTHuyeckue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Paspgen 1. IlepBoHavya/ibHbIEe XUMHUYECKHE TTIOHATUA
XuMmusi — BakHasi 00/1aCTh

11 eCTeCTBO3HAHUS U c ) Bbubmoteka LIOK

' MpaKTUUeCKOM JesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

19 BeljectBa 1 XuMHuueckue 15 1 Bbubmoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Wtoro no paspeny 20

Pazpgen 2. BaxkHeliue npejcTaBUTe/ 1M HEOPraHMUeCKUX BellecTB
21 Bospgyx. Kucnopog. ITonsitue 6 bubmmoreka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bogopoga.IlonsaTtue o KucioTax 8 1 bubnuoreka LIOK

' U COJISAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopel. [ToHsiTHe 006 5 1 1 bubmioreka LIOK

’ OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE K/1aCChI 11 1 1 Bbubmoteka LIOK

' HeopraHuuecKux CoeiMHeHu https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pa:men 3. Hepl’IOAI/IqECKI/Iﬁ 3dKOH "1 Hepuo;mqecxaﬂ CHUCTE€Md XUMHUYECKHX 3/IEMEHTOB ,Z[ n. MEHIIEJIEEB&. CTpOEHHE dTOMOB.
Xumnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE pPe€aKunu




[Tepyoarueckuii 3aKOH U

31 [Tepuoanueckas cucTema 7 bubmmoreka LIOK
' XUMUYeCKUX 371eMeHToB /. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aToma
Xumuryeckas CBsi3b.
bubmoreka LIOK
3.2 OkucvTeNbHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE PeaKlun
bubmoreka LIOK
Wroro ro pasgeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJ/TIACC

Ko/mmuecTBo yacoB JJ/IeKTPOHHBIE
HaumeHoBaHue pa3je/ioB U TeM (mudpossbie)
Ne i/ KoHTpo/1bHBI IIpakTHUyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
e paboThI padoThI
pecypchl
Pa3pen 1. BejecTrBo ¥ xXuMu4yeckue peaknuu
11 [ToBTOpeHUe U yriybeHre 3HaHUN c 1 bubnuoreka IIOK
’ OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XHUMUUeCKUX 4 bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUUeCKas AUCCOLMaLvs. 3 1 1 bubnroreka LJOK
’ XyMUYecKue peakliiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMS
21 OO0111ast XapaKTepUCTHKA XUMUYECKIX 4 1 bubmoreka LIOK
’ s1eMeHTOB VIIA-rpymmsl. I'aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKa XUMUYECKIX
2.2 snemeHTOB VIA-rpymmsl. Cepa u eé 6 bubmmorexa OK
' Py - eP https://m.edsoo.ru/7f41a636
COeIMHeHUst
OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hocdop u ux 7 1 bubmorexa [JOK
' PymHBL. ’ P https://m.edsoo.ru/7f41a636
CoeIMHeHUst
OO0111ast XxapaKTeprUCTUKa XMMUYeCKUX
24 snemMeHTOB IVA-rpynmnsl. Yriepos v 8 1 2 Bubmiorexa [JOK
' o by ] POA https://m.edsoo.ru/7f41a636
KPeMHHUU U UX COeIMHeHUs]




Wtoro no paspeny

25

Pazpgen 3. MeTa/niabl 1 UX COeJUHEHUS

3.1 OO0111e CBOMCTBA METas/IOB 4 ng;;;f:g;gﬁ}; £412636
3.2 BakHellllive MeTasl/ibl ¥ UX COeUHEHUs 16 Etlf[?sj;l/ljr?f:;(sigrou/li 412636
Wtoro no paspeny 20
Pa3pgen 4. Xumus u okpyKawujasi cpeja
4.1 BelrjectBa 1 MaTepuabl B )KU3HU Yesl0OBeKa 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
PesepBHOe Bpems 3 bubmmorexa OK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
KosinuecTBo yacos J/IeKTPOHHBbIE
Jara
Ne nu¢poBbIe
Tema ypoka KonTposbHeie | IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypchl
1 [Ipegmet xvimuu. Poib XMMUU B JKU3HU 1 Bbubmmoreka LIOK
yejioBeka. Tena v BelllecTBa https://m.edsoo.ru/ff0d210c
BubmoTeka LIOK
2 ITonsiTWe 0 MeTO/1axX MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227e
[Tpaktrueckast pabora Ne 1 «ITpaBusia

3 paboThI B 1ab0paTOpyu ¥ IPUEMBI 1 Bubmoreka IIOK
obOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 YucTele BemjecTBa M cMecu. Crioco0bl 1 bubnuoreka LIOK
paszjeneHusi cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha ripumepe 1 bubmmorexa IOK

a . p P https://m.edsoo.ru/ff0d28c8
OUMCTKH MOBapeHHOM COJIN)»
bubmoreka LJOK
6 Ato oJe 1
TOMBLH MOJIERY IR https://m.edsoo.ru/ff0d2a6¢c

7 XuMuyeckue 3/1eMeHThl. 3HaKU 1 bubmoteka LIOK
(cMMBOJIBI) XUMUUECKUX 3/1IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BelllecTBa 1 bubmmorexa OK

P H https://m.edsoo.ru/ff0d2a6¢c
Bubmoreka LIOK
9 ATOMHO-MOJIEKYJISIDHOE yueHue 1 nomiorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BellecCTB.

bubnmroreka LJOK
1 X .B
0 MMHeCKas opmyia. BaneHTHOCT5 https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUUECKUX 3/1IEMEHTOB
1 OTHOCHTe/IbHAs aTOMHas mMacca. Bbubmmoreka LIOK
OTHOCHTe/IbHAs MOJIeKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 507151 XUMUYeCKOro bubmioreka LJOK
3JIeMeHTa B COeJUHeHUH https://m.edsoo.ru/ff0d350c
13 KosmmyectBo Beriectsa. MoJib. bubmoteka LIOK
MounsgpHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMHUYeCKHe sIBJIeHUs. bubmoreka LIOK
XUmuryeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKu U yc10BUs NPOTeKaHUs Bubmioreka IIOK
XUMHYECKUX peakLuu https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MacChl BellleCTB. Bubmoreka IIOK
XUMHYecKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Boluncienust KonmuecTsa, MacChl
17 BelllecTBa 10 ypaBHeHUsIM XUMUYeCKHUX bubmmorexa OK
= . yP https://m.edsoo.ru/ff0d5708
peakLun
Knaccudukanys XuMruueckux peakLyn
18 (coe I/IHq()EHI/Iﬂu a3JioKeHust e Bubmmorexa OK
A » P ’ https://m.edsoo.ru/ff0d3f34
3aMelrjeHusi, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBIN-
19 sHLMKIoNeaucT. O6001IeHNe U Bubmaorexa [JOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUK
20 KontposnbHast pabota Nel 1o Teme bubmoreka LIOK
«BelljecTBa 1 XuMHU4eCcKue peakLm» https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmech rasos. Cocras bubmoreka IIOK

BO3zyxa. Kuciopos — anemMeHT u

https://m.edsoo.ru/ff0d448e




rpocroe Belectso. O30H

dusnyecKkue U XMMUUYeCcKre CBOMCTBA

bubmoTeka LIOK

22 cnopopja (pea OKHCJIe
KHC/I0POAQ (PeAKIpAH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsATHe 06 OKCHaX
CriocobrI TosTyueHUst KUCIOPO/ia B
23 nabopaTopuy U NMPOMBIIIIEHHOCTH bubmmorexa OK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHre KUCIOpPOIa
TennoBoi 3pPeKT XuMUUeCcKoi
24 peakiuu, TIOHSATUE O bubmmoreka IIOK
TEPMOXUMUYECKOM yPaBHEHUM, IK30- U https://m.edsoo.ru/ff0d4790
SH/I0TEPMUYECKUX PeaKLUAX
TommBo (HedTb, yrosb U MeTaH).
25 3ar H3H€I§Heq;03 yXa CTIoCco6bI Zro Bubmorexa OK
P AyXa, https://m.edsoo.ru/ff0d4c4a
ripeloTBpall|eHusI
[MTpakTrueckast pabota Ne 3 o Teme
26 «[TonmyueHue u cobrpaHue KUCI0po/ia bubmorexa OK
Y . P POA%, https://m.edsoo.ru/ff0d4ae2
H3yueHure ero CBOMCTB»
57 Bozopo; — 3/1eMeHT U TpoCcToe Bbubmmoreka LIOK
BelllecTBO. HaxoskeHue B ipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XUMHUYeCKUe CBOMCTBA bubnuoreka LIOK
Bogopozaa. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHe o KHUC/I0Tax U COMAX Bubmiorexa IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI rosryueHHst BOIOPO/ia B bubmoreka LJOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
bubmoreka LJOK
31 «[TonyueHue 1 cobupaHre BOAOPOAA,

r3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MornsipHblii 00bEM ra3oB. 3aKOH

BubmoTeka [IOK

32
Agorazpo https://m.edsoo.ru/ff0d542e
Bbruriciienust 06bémMa, KOlMuecTBa
33 BelllecTBa rasa 1o ero u3BeCTHOM Bubmaorexa IOK
U—I B y https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BeITeCTBa WK 00bEMY
Bbrunicsienusi 06b6MOB Tra30B 110
34 aBHEHHIO peakliuu Ha OCHOBe 3aKOHa bubmmorexa OK
yp . peaxh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 du3nueckre U XMMUYeCKre CBOMCTBA bubmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsITHE 00 bubmioreka LIOK
WHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputesnb. HacbijeHHbIe
37 5 H'E(:HaCLIpeHHLIE acTBOPBI MU;CCOBHH bubmorexa OK
o P pEI- https://m.edsoo.ru/ff0d5b40
[,0J151 BellleCTBa B pacTBope
[TpakTryeckast pabora Ne 5 1o Teme
38 «IIpurorossieHne pacTBOPOB C Bubmoreka IIOK
onpeenéHHOW MacCOBOM Jj0Jien https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BeleCTBa»
39 KonTponbHast pabota Ne2 110 Teme bubnuoreka LIOK
«Kucnopoz. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KjaccuguKaLus, bubnmoreka IIOK
HOMEeHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue U XMUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX M aM(OTePHbIX Bubmotexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
4 OcHoBaHUs: COCTaB, K/1acCUhUKaLIUS, bubmoreka IIOK

HOMeHKJ/IaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHue u XMHUeCKue CBOMCTBA

BubmoTeka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukaiys, BubmioTeka [IOK
HOMeHK/1aTypa https://m.edsoo.ru/ffOdfee2
45 [TosmyueHre U XMMHUeCKHe CBOMCTBa Bbubmoteka LIOK
KHCJIOT https://m.edsoo.ru/ff0Odfee2
Conu (cpefjHUe): HOMEHK/IATYpa,
46 CHOCOébII) H'Ei)n ‘-I)EHI/IH XI/IMI/I‘{Z(IZ)KI/IG Bubmaorexa [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[MTpakTrueckast pabota Ne 6. Perienue
47 9KCIIepYMeHTa/IbHBIX 3a7iau I10 Teme bubmioreka LIOK
«OCHOBHBIe KJIaCChl HEOpraHU4eCKux https://m.edsoo.ru/00ad9b7c
coeZIMHeHU»
48 ['eHeTHueckast CBSI3b MeXK/y KjlacCaMu bubmoreka LIOK
HeOpraHuYeCcKux CoeUHeHU https://m.edsoo.ru/00ad9a50
bubnroreka LJOK
49 O6o011ieHNEe ¥ CUCTeMaTH3alvsl 3HaHUH
. H https://m.edsoo.ru/00ad9cb2
KonrposnbHast pabota Ne3 ro Teme
50 "OCHOBHBIE K/IaCCbl HEOPraHUUeCKHUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
CcoelMHEeHU
[TepBbie MOMBITKY KIaCCU(PUKALUU
BubmoTeka LIOK
51 XMMHUYeCKUX 371eMeHTOB. [ToHsTre o
https://m.edsoo.ru/00ad9ffa
rpyImnax CXOAHbIX 3JIEMEHTOB
[TeproaruecKuii 3aK0H 1
bubmoTeka [IOK
52 [Tepuoarueckas cucTeMa XUMHAUYECKUX
https://m.edsoo.ru/00ada52c
snemenTos [I. 1. MenzieneeBa
Bbubmmoreka LIOK
53 [Tepriopl, rpymIibl, NOATPYIIIILI 4

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




Crpoenune atomoB. CoCTaB aTOMHBIX

BubmoTeka [IOK

54
sanep. 13oTomnel https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
9 BubmoTeka [IOK
55 aTroMoB 3yieMeHTOB [leprogyueckon
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOro
56 3/1IEMEeHTa I10 ero I0/I0’KeHUIO B bubnuoreka LIOK
[Tepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MengesneeBa
3HaueHue [lepyroanueckoro 3akoHa Jjist
57 pa3sBuUTHA HayKU U rpakTuku. 1. M. bubnmoreka IIOK
MeHjeneeB — yuéHbIH, Meiaror u https://m.edsoo.ru/00ada96e
rPaKJaHVH
=8 OJIEKTPOOTPHULIATEIbBHOCTh aTOMOB bubmoreka IIOK
XUMHUUECKUX 3/IeMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
59 WNonHast xumuueckast CBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nonsipHas XuMU4ueckas bubmoreka LIOK
CBfI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerossipHasi XuMUuecKas bubmoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 CreneHb OKUC/IEHUS
https://m.edsoo.ru/00adae28
63 OKuCMTeTIbHO-BOCCTAHOBUTE/IbHbIE bubmoreka [IOK
peakLu https://m.edsoo.ru/00adb076
64 OkucuTeny ¥ BOCCTaHOBUTEJIA bubmorexa OK
https://m.edsoo.ru/00adb076
65 KontposnbHast pabota Ned 110 Teme bubmoreka IIOK




«CTpoeHue aroMa. XUMHYeCKasi CBSI3b»

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

66 Pe3epeHbiit ypok. O60061IeHNe U 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O6001IeHNEe U 1 bubnuoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIil ypok. O606IIeHNE U 1 bubmoreka IIOK
crCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJ/TIACC

Ko/muecTBo yacos I JJIeKTPOHHBIE
ara

Ne nu¢poBbIe

Tema ypoka KontposibHbie | IlpakTHueckue | H3y4Y€HH
n/n Bcero oOpa3oBaTe/IbHBIE

padoThI padoTsI A
pecypchbl

[Teproaruecknii 3aK0H.

1 [Teprogyueckas cucrema 1 bubmumoreka LIOK
XUMUYeCKUX 371eMeHToB /[1. M. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUU

. bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepUoiOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubnmoreka IIOK
HeopraHuyeCcKux BelllecTB https://m.edsoo.ru/00adb7e2

4 Bupl XMuMHUeCKom CBSI3U Y TUIIbI 1 bubmoreka LIOK
KPUCTA/UTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontposnbHast pabota Nel o Teme

5 «[ToBTOpEHUe U yrIyOsieHre 3HaHUH 1 1
OCHOBHBIX pa3zesioB Kypca 8 Kiacca»

6 Knaccudukaiys XuMuueckux 1 Bbubmmoreka LIOK
peaki1i 1o pa3/InyHbIM NTPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUECKOM

bubmoTeka LIOK
7 peakuuu. [ToHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsIX
8 [ToHATHE O XUMUYECKOM PaBHOBECHH. 1 bubmioTeka [IOK

@DaKTOpHI, BAUSIOLIME Ha CKOPOCTh
XUMHWUECKON peakLUU U TI0JI0’KeHHe

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




XUMHUUYECKOI'0 paBHOBeCHA

OKUCIUTe/TbHO-BOCCTAHOBUTE/IbHbBIE

bubmoreka LJOK

9
peaxkLyu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOUTUYUECKOU
10 uccormanv. CUIbHbIe U c1adble Bubnorexa [IOK
A Huanum. https://m.edsoo.ru/00adcd68
371€KTPOTUTHI
11 HNouuble ypaBHeHUS peaklvii Bubnorexa [IOK
yp peaxty https://m.edsoo.ru/00add448
XyMuueckre CBOMCTBa KHUC/IOT U
12 OCHOBAHWUIU B CBeTe IIpeaCTaB/IeHNN Bubnorexa [IOK
pu,/l https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTHUECKOM AMCCOI[HAIH
XyMUuecKre CBOMCTBA COJIeli B CBeTe
13 [IpeCTaB/jaeHuii 00 bubmiorexa HOK
PEA . https://m.edsoo.ru/00add8b2
371EKTPOTMTAYECKOU JUCCOLMaLU
14 ITousaTue o ruaposnse coJiei bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O600111eHMe U CUCTeMaTH3aLus bubmoteka LIOK
3HaHUU https://m.edsoo.ru/00addd12
[MpakTrueckas pabora Ne 1.
16 «PenieHue skcriepuMeHTa/IbHBIX Bubmiotexa LIOK
p https://m.edsoo.ru/00addbfa
3a7iau»
KontposnbHast pabota Ne2 o Teme
17 «DJIeKTPOJIUTUUeCKasl JUCCoLUaIIis Bubmiorexa IOK
p A A, https://m.edsoo.ru/00addecO
XuWMHUUeCKHe peaki[iy B pacTBOpax»
OO0111as1 XapaKTepPUCTHKA raJioTeHOB.
N BubmoTeka [IOK
18 XUMHYeCcKue CBOMCTBA Ha IpUMepe
https://m.edsoo.ru/00addfe?2
xj0pa
19 Xnoposogopog. CoJisiHas KUC/IO0Ta, bubmoTeka [IOK




XUMHYECKHe CBOMCTBA, MOTy4YeHue,
TpUMEeHeHUe

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

[MpakTryeckas pabora Ne 2 o Teme

BubmoTeka [IOK

20 «[TomyueHne comAHON KHUCIOTHI,
y . . https://m.edsoo.ru/00ade348
H3yueHre eé CBOMCTB»
BbluncieHust o ypaBHeHUsIM
21 XUMUUECKUX peakLUid, ec/id OJIUH U3 bubmmorexa OK
beaKty, A https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
29 OO0111ast XapaKTepUCTUKa 37IeMeHTOB bubmmoreka IIOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(MHUKALIMU CEPBI.
73 Haxosx/ieHre cepbl U eé coeIMHeHUI bubmoreka IIOK
B IIpUpo/jie. XMMHUUecKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepsl
24 CepoBozopos, CTpoeHue, bubmoreka LIOK
(bu3nueckre U XUMHUUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHast KUCIIOTAa,
25 (u3nyeckre 1 XMMUUECKHe CBOMCTBa Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
TpUMEeHEeHNe
XVMHUeCKHUe peakLuu, Jie)kalue B
OCHOBe TIPOMBIIIJIEHHOTO CIIoco0a
%6 TI0JIy4Y€eHHUsI CePHON KUC/IOTBI. Bbubmoreka IIOK
XUMHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpefibl COeJUHEeHUSIMU
cepsbl
97 Bbluric/ieHe MaCcCOBOM JIO/TU BBIXO/1a bubnuoreka LIOK
[POJIyKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0111as1 XapaKTepPUCTHUKA 3/IEMEHTOB bubmioTeka 1IOK




VA-rpynmnsl. A30T, paclipoCcTpaHeHue
B IIpupo/e, ¢pusnyeckre U
XUMHUeCKHe CBOMCTBA

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

AMMHuak, ero dusnueckre u

. BbubmoTeka [IOK
29 XVMHUYeCKHe CBOMCTBA, M0JIyyeHve U
https://m.edsoo.ru/00adf004
TpUMEeHEeHHe
[TpakTrueckast pabora Ne 3 110 Teme
30 «ITonyueHve ammuaka, u3yuyeHue ero Bubmiorexa IOK
_ y s 3y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUC/0Ta, eé (r3uueckre U bubnmoreka IIOK
XUMHUUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHre HATPATOB U COJieH
aMMOHHUSI B KaueCTBe MUHepPa/IbHbIX

32 obpeHMii. XuMHuyeckoe Bubmotexa OK
YAoOP ) . https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpyrKaroLe cpebl
CoeIMHeHUsIMY a30Ta
®docpop. Okeug dpocpopa (V) u

33 Q)OC;)O pHaH KI/ICAJIC(ET&I d)¢15314(qe21<1/1e u bubmorexa OK

p N https://m.edsoo.ru/00adf68a
XUMHYeCKHe CBOMCTBA, MOyueHre
Wcnonb3oBanue (pocdatoB B

34 KauecTBe MUHEPA/IbHBIX Y00peHUH. bubmmoreka LIOK
3arpsi3HeHUe NPUPOJIHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdatamu
Yriepoa, paciipocTpaHeHue B

35 rpu E /(:: CPI))I/IBI/IEIECK?/IG U XUMUYeckKue Bubmmorexa [IOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuppl yriaeposa, ux usuueckve u BubmoTeka [IOK

XUMUUECKHUe CBOUCTBA.

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




OKosioruyeckyre mpobseMsl,
CBsI3aHHbIe C OKcuzoM yriaepoga (IV)

37 YrosibHas KUC/I0Ta U eé cou Bubmaorexa [IOK
https://m.edsoo.ru/00ae006c
I[MpakTrueckast pabota Ne 4 o Teme

38 "[TonyueHue yrjieKucioro rasa. Bubmioreka IIOK
KauecTBeHHast peakijyst Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBOHaUa/IbHBIE TIOHATHS 00
BubmoTeka [IOK
39 OpraHuYecKux BelljecTBax Kak 0O
https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yIiepoja
. BubmoTeka [IOK
40 Kpemnuti v ero coeguHeHus
https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Perienue

41 9KCIIepUMEeHTAa/IbHBIX 33/jay I10 Teme Bbubmumoreka LIOK
«BaxkHel11Me HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
CoeJHeHUs»

KonTponbHas paboTa Ne3 110 Teme
. bubmoTeka [IOK
42 «BakHeH1111e HeMeTasl/Ibl U UX
https://m.edsoo.ru/00ae0el8
COeIMHEeHUSs»
OO0111ast XapaKTepUCTUKa XUMUYEeCKUX
3/71eMeHTOB — MeTaJl/IOB.

43 Mertannviueckas CBsi3b U bubmoreka LJOK
MeTa//inyecKas KpyucTajinyeckas https://m.edsoo.ru/00ae103e
peréTka. PusnueckKre CBOMCTBa
MeTaJslyIoB

44 XyMUUecKre CBOMCTBA MeTaJl/IOB. bubmioTeka [IOK

ONeKTPOXUMUUECKUH Psifi

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




HaIpspKeHUH MeTasljioB

OO01ue criocobbI 0Ty UeHUsT
MmeTas/u1oB. CriyiaBel. BerunrciieHus 1mo

45 aBHEHUSM XUMHUUYECKUX peaKIii Bubmmorexa TIOK
P peaKtyd, https://m.edsoo.ru/00ae1156
€C/I OJJIH U3 PeareHTOB COJEeP>KUT
rpuMecHu
BubmoTeka [IOK
46 [ToHaTHE 0 KOPPO3UM MeTalJIoB
https://m.edsoo.ru/00ae1278
bubnmroreka LJOK
47 eJ/I0YHbIe MeTasl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcybl M TUAPOKCU/BI HATPUS U bubmmoreka LIOK
Kays https://m.edsoo.ru/00ae14b2
49 [[TesiouHO3eMebHbIEe MeTallIbl — Bubmoreka IIOK
KaJIbLIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHelillve coeMHEHUS KabLUs Bubmiorexa IOK
a 5 https://m.edsoo.ru/00ael15e8
£1 O06o00611eHre U CCTeMaTH3aL[Us
3HaHUM
£ JKécTkoCTh BOZIbI U CIIOCOOBI eé bubnmoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 Teme
53 "JKECTKOCTH BOABI Y METO/bI €8 Bubmotexa OK
.\ A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka LIOK
54 AnromMuHUH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHJIA U bubmoreka LIOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoteka LIOK




https://m.edsoo.ru/00ae1d86

OKcupbl, THIPOKCUBI U COMU Keme3a

BubmoTeka [IOK

57 (IT) u >xene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o0061eHre ¥ CCTeMaTH3aL[sT
3HaHUM
[TpakTrueckast pabota Ne 7. PerieHue
59 9KCIIepUMEHTABHBIX 3a/au 10 TeMe bubnmoreka IIOK
«BakHelie MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeIMHeHUs»
BblunciieHus 10 ypaBHeHUsIM
XUMHUUECKUX peakLUid, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU bubnmoreka IIOK
COZep’KUT npuMecu. BerumciieHust https://m.edsoo.ru/00ae1750
MacCOBOM /1071 BbIX0O/a MPO/IyKTa
peakuuu
61 O06006111eH1e ¥ CCTeMaTH3als
3HaHUM
KontposnbHast pabota Ne4 o Teme
62 «BaxkHel1mme MeTanIbl U UX
COeJJUHEeHUSI»
63 BemjectBa 1 maTepuassl B bubmmoreka LIOK
MOBCeJHEBHOW »KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYeCcKoe 3arpsisHeHue Bubmoreka IIOK
OKpY’Karolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posb xuMuu B perneHuu bubnuoreka IIOK
9KOJIOTUUECKUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 Pe3sepBHbiii ypok. O606111eH1e 1 bubmoteka LIOK

CUCTeMaTHU3adllUA 3HAHUU

https://m.edsoo.ru/00ae0dOa




67 Pe3sepBHbiil ypok. O6061IeHHE U 1 bubmmoreka LIOK
cucTeMarr3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. Obo61meHMe 1 1 Bubmoreka IIOK
CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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