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ITOSACHUTEJ/IbHASA 3AITNCKA

[MporpaMma 10 XWMUM OCHOBHOTO oOiero obpa3oBanusi (yriayOJEHHBIM
YPOBeHb) COCTaBJIeHa Ha OCHOBe TpeOOBaHMiI K pe3y/ibTaTaM OCBOEHHS] OCHOBHOM
obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa3oBaHUsl, TIPe/ICTaB/I€HHbIX
B ®I'OC OOO, c yuetoMm deaepanbHOM paboueii TpOrpaMMbl BOCITUTaHHS.

[MporpaMma 1o xuMuu pa3paboTaHa C I[eJIbl0 OKa3aHHS MeTOJUuecKOu
TIOMOIIY YUUTE/T0 B CO3/IaHNK paboueii IporpaMMbI 110 yueOGHOMY TIpeIMeTYy.

[TporpaMMa 1o XWMHUU [aéT TIpe/iCTaB/ieHWe O Liesisix, obiledl cTpaTeruu
o0yueHUsi, BOCMUTAHWS W Pa3BUTUS OOyuaroIUXcs CpeJCcTBaMU yueOGHOTro
nipeZiMeTa, oripejiesisieT 00si3aTe/lbHOe TIpeZIMeTHOe CO/lepyKaHKe, ero CTPYKTYPY I10
pa3fenaM U TeMaM, paclipefie/ieHMe 0  KjaccaMm, PeKOMeHJyeMyHo
M0C/IeJOBaTeIbHOCTb ~ WM3Y4YeHUsI XWMHUU C YUETOM MEXIpeAMETHBbIX U
BHYTDUIIPE/IMETHBIX  CBsI3eM, JIOTUKW YyueOHOro Tipollecca, BO3PAaCTHBIX
ocobeHHOCcTel oOyuwaroiuxcsa. B mporpaMMe 10 XWMHU — yUUTBIBAIOTCS
BO3MO>KHOCTH y4ueOHOTO TipeiMeTa B peanu3aliii TpeOoBaHWI K TUIAaHHPYeMbIM
JIMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJMeTHbIM pe3y/bTaTaM o00yueHHs U B
dbopMHpOBaHWY OCHOBHBIX BWJIOB yueOHO-TIO3HABAaTe/bHOU  [JIeSITEeTbHOCTH
00yuaro11erocsi o 0OCBOEHHI0 yueOHOTO CO/lepPyKaHMUsl.

W3yueHne XUMWUM Ha YPOBHE OCHOBHOro o0Oijero o6pa3oBaHus
OpHEHTUPOBAHO Ha OOIIeKy/IbTYPHYIO TIOJITOTOBKY, He06X0IUMYTO A1Jis1 BEIpAaOOTKU
MHDPOBO033peHUYEeCKMX OPUEHTHPOB, Pa3BUTHSI WHTE/IEKTya/bHbIX CIIOCOOHOCTEeN 1
MHTepecoB 00yuaroIuxcsi, Ha TPOJO/DKeHHe O0ydyeHHsT Ha YpPOBHe CpeIHero
o01riero obpa3oBaHusl.

3HaHWe XUMHU CIY>XAT OCHOBOW /i1 (POPMUPOBaHUSI MHPOBO33PEHUS
oOyuarolierocsi, ero TpeJcCTaB/ieHuid 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
pOJIb UrpatoT (PopMHUpYyeMble XUMUel Npe/iCTaB/eHusl O MpeBpalljeHUsIX SHePTruu U
BeIleCTB B TIPUPOJie, O MyTSAX pelleHus r100anbHbIX TMPoOIeM yCTOMUHUBOTO
pa3BUTUSI Ue/iOBeYeCTBa — ChIPbEBOM, SHEPreTUYecKOW, TPOAOBOIbLCTBEHHOU
nipobJieM, TIpo6/IeMbl 3KOI0rUueckoi 6e30macHOCTH, TIPob/ieM 3/[paBOOXpaHEHMUS.

N3yueHve XumMuu:

criocobcTByeT — peanu3al[id  BO3MOXKHOCTEM  /I/Ii  CaMOpa3BUTUS U
dbopmMupoBaHUs  KyJAbTYpbl  JMUHOCTU  OOydyaromuxcsi, ux  oOujelt
(yHKLMOHATbHOU FPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHUPOBAHWE MBIIUIEHHAS W TBOPUECKHUX CIOCOOHOCTEH
o0OyuaroluXxcs, HaBBLIKOB WX CAMOCTOSTESHbHOW y4yeOHOUM /leATebHOCTH,
9KCTIepUMEeHTalbHbIX W HWCCIe/loBaTe/IbCKUX YMeHUlM, HeoOXOJUMBIX KaK B
TIOBCE/IHEBHOM »KM3HU, TaK U B PO eCcCUOHAMbHOMN AesTe/TbHOCTH;



3HaKOMHUT CO CITeli(UKONW HAyYHOTO MBIIUIeHUs, 3aK/IafibiIBaeT OCHOBBI
TIpe/ICTaB/IeHUA O eIMHCTBe MPUPO/bI U UesioBeKa, SIB/ISIeTCsl KF0UeBbIM 3TarioM B
(hopMHpOBaHN €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH 00YYarOINXCS;

criocobcTByeT (OPMHPOBAHWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayUYHBIM 3HaHUSM, K TIpPUPO/ie, K Ue/loBeKY, BHOCUT CBOM BKJIaJ| B 9KOJIOTHYECKOe
obpa3oBaHue 00yUarouXxCs.

laHHBIe HarpaB/ieHWs B O0yueHHH XUMHU 00ecreunBarOTCs CITeldUKom
coJiep)KaHusl TIpeZiMeTa, KOTOPbIA SIBISETCS TeJaroruyeckyd aarTHPOBaHHBIM
OTpa’KeHHeM OTIpe/ieJIeHHOT'0 3Taria pa3BUTHSI XUMHM.

Yr1y6/16HHBIN KypC XMMHH OCHOBHOTO 0011[ero 006pa3oBaHWs OPHEHTHPOBAH
Ha OCBOEHHE O0YYArOIIMMUCSA CHCTEMBI TIepBOHAYAIbHBIX MOHSATHH XUMHH, OCHOB
HEOPraHUYeCKOM XWMWU, OCHOBOIIOJIAraloIUX IIpe/ICTaB/IeHU OoO0Iel XUMUuu u
OT/e/IbHbIX 3HAUMMbIX TIOHATHH OPraHUYeCKOW XUMUH.

CTpyKTypa cofiep>kaHUs MPOrpaMMbl TI0 XMMHHM C(POPMHUPOBaHA Ha OCHOBE
CHCTEMHOTO TIo/[X0Zia K eé m3yueHuto. Cojiep)KaHue CK/Ia/IbIBAaeTCsl U3 CHUCTEMBI
TIOHSATUM 0 XUMHUUYECKOM 3JIEMEHTE M BeIlleCTBe U CUCTEMBbI IMTOHSATHI 0 XUMUUECKOU
peakiui. OGe 3T CUCTeMbl OPraHW30BAHbI TI0 TIPUHLIUITY TIOC/Ie[0BaTeIbHOTO
Pa3BUTHS 3HAHUI Ha OCHOBe TeOpPeTHUUeCKUX TpeCTaB/IeHH Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJ/IIPHOIM TEOPHH KaK OCHOBBI BCEI'0 eCTeCTBO3HAHMS;

ITepuoguueckoro 3akoHa [I.V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHAa XMMUUY;

yUeHHsI O CTPOEHUM aTOMa U XUMHUUeCKOM CBSI3U;

Tipe/iCTaBeHuA 00 371eKTPOIMTHUYEeCKON AMCCOL[MAl[MK BellleCTB B PACTBOPAX;

0 XMMHUECKOH KUHETHKE W TEPMO/JUHAMHUKE.

B OCHOBY TeopeTHuYeCcKHWX 3HAHHWM TI0JIO’KEHBI SMITUPHUUECKH TIOTyUeHHbIe
dakTel. TeopeTruueckuie 3HaHUS pa3BUBAIOTCS TIOC/IeI0BaTE/IbHO OT OHOTO YPOBHS
K JpyroMy Hu o0ecrieurBarOT O0O0ydYarol[iMCs BO3MOXXHOCTb OOBSICHATH H
IIPOrHO3UPOBAaTh CBOKMCTBA, CTPOEHWE W 00/aCTH MPAaKTUUECKOTO IPUMEHEHMs
H3yJaeMbIX BeIleCTB.

OcBoeHue cofiep)KaHWs ~ TPOTPaMMbl 110  XWUMHWU  TIPOUCXOJUT  C
WCTIO/Tb30BaHWEeM 3HaHWW U3 paHee U3yueHHBIX yueOHBIX TIPeMETOB:
OKpy)Karoll[uii mMup, Ouosorus, ¢usvka, MareMaTuka, reorpadusi, TeXHOJIOTHS,
HCTOPHUS.

[Iporpamma OCHOBHOTO 00mIero obpa3oBaHus 10 XUMHH (yryOaEHHBIM
ypOBeHb) OpUWEHTHMPOBaHA Ha CcoxpaHeHuWe (¢yH/JaMeHTaJbHOTO XapakTepa
obpa3oBaHus, crenudukd ydyebHoro rmnpeamera M obecrieueHHe YCIEITHOTO
oOyueHHs] Ha CjeAyiollleM YpoBHe oOpa3oBaHMs. B rmporpaMMe M0 XUMHH
peasM3yeTcsl pa3BUBArOIasi U TPAKTHUUeCKasl HarpaBJeHHOCTh O0yueHHWs XUMUH,
mubdepeniaiiis  o0yueHus,  BK/IOYaroiasi  MPO(QWIbHYIO  TTOATOTOBKY



oOyuaroluxcss W TIOC/e/ylolllee CcaMoolipefiejieHHe B BbIOOpe HarpaB/ieHUs
oOyueHusi B MpohUIbHBIX K/Iaccax.

Yrny6néHHoe u3yueHMe XMMHK  CIOCOOCTBYyeT peanu3aluv  3ajau
npo¢ecCHOHaTbHOM OpPUeHTAaL[MM U HarlpaB/IeHO Ha MpejoCcTaBieHre BO3MOXXHOCTH
KaKZIOMy O0O0ydJaroiieMycsi TIPOSIBUTh CBOU HWHTE/JIEKTya/lbHble U TBOpPYECKHe
CTIOCOOHOCTM TIpM  W3y4YeHHWH yuyeOHOro mpeaMera, HeoOXOAuUMbBIe IS
TIPO/I0/DKeHHsI 00pa30BaHUs U Jla/ibHelIIel TPyI0BOU JlesTeTbHOCTH.

[TporpaMmMa 1o xumuu (yrayO/IEHHBIM ypOBEHb) IIpeAHa3HaueHa /sl
WCTI0/Tb30BaHUsl B 00pa30BaTebHBIX OPraHU3allvsX, peayi3yIoUX ITPOrpaMMbI
muddepeniipoadHoro  (yriay6néHHOro, MpodUILHOTO) HW3YUYeHHS OT/IeTbHbIX
yueOHbIX MpeJMeTOB Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHusl.

O6pa3oBaresibHble QPYHKLUM XMMUHM, U3y4aeMOM Ha yriyOsieHHOM ypOBHe,
peasiM3yroTcsi B npolecce (hOPMUPOBAHUS 3HAHWW OCHOB XMMHUUYECKON HayKW Kak
00/1acTh COBpeMEeHHOT'0 eCTeCTBO3HAHUS, 00/1laCTH TIPAKTUUeCKON [1esiTelbHOCTU
ye/ioBeKa M OJHOTO K3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajiladya y4yeOHOTro
ripeiMeTa COCTOMT B (JOPMHUPOBAHUM CUCTEMbI XUMUUECKUX 3HAaHWUW — BayKHEUIITHUX
(hakKToB, MOHSATHI, 3aKOHOB U TEOPETUUECKHX TTOI0KEHUH, JOCTYITHBIX 00001IIeHMi
MHDPOBO033pEeHUYEeCKOr0 XapakTepa, s3blka HayKd, B TMPHOOIIEHUWA K HayuHBIM
MeTO/laM TI03HaHWSI TIPM M3yYeHUM BeIleCTB W XUMHYECKHUX peakiiui,
cdhopMHpOBaHMY ¥ PAa3BUTHM T0O3HaBATeIbHBIX YMEHHI U CTIOCOO0B JIesTe/IbHOCTU
W UX TpUMeHeHWH B ydeOHO-TO3HaBaTebHONW W yueOHO-HCC/IeJOBaTe/TbCKOM
JesiTe/IbHOCTH, OCBOEHWM TpaBui 0Oe3omacHOro obpallleHusi C BellleCTBaMU B
TIOBCE/IHEBHOM >KU3HU.

Lenu u3yueHUs: XUMUM OTPaKarOT HarpaB/IeHHOCTb 00yJYeHUst Ha pa3BUTHE U
camMopa3BUTHeE JIMYHOCTH, (OPMHUPOBaHe eé UHTe/IeKTa U 0011Iell KyIbTypBbl.

W3yueHre XMMUM HaMpaBJ/IeHO Ha JOCTWXKEHUE CJIeIyIOLIUX Lieslel:

dbopMUpoBaHe UHTE/IEKTyaJlbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSTE/IbHOMY TIPUHSTUIO DeIlleHunH,
CrIocobHOM a/IanTUPOBATHCS K OBICTPO MEHSFOIIIMMCSI YC/IOBHUSIM JKU3HH;

dbopMUpOBaHHME  CUCTEMBbI XUMHYECKMX 3HaHUMM KaK  KOMIIOHEHTa
eCTeCTBeHHO-HayUYHOM KapTHUHBbI MHMPa, KaK OCHOBBI /I/iI TIOHUMaHUSI XUMHUeCKOU
CTODOHBI SIBJIEHMI OKPY>Katolllero MrUpa, OCBOeHHe si3blKa HayKH;

npuobieHe 00ydJaroIUXCs K CaMOCTOsTe/IbHOM T103HaBaTe/bHON U
WCC/IeIOBAaTe/IbCKOM  /leATe/IbHOCTH, K  HayuyHbIM  MeToJaM  [03HaHWuS,
dbopMHpoBaHrie MOTHBALIMY 1 Pa3BUTHE CITIOCOOHOCTEN K M3yUeHHI0 XUMUU;

dopmupoBaHre  00mleli  (QYHKIMOHAJLHOM WM eCTeCTBEHHO-Hay4HOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OObACHATb Y OLIeHWBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCIOJib3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TPU U3yYeHUU



XUMUM, TIPUMEHSTh WX TpU pelleHuH TpobsemM B TIOBCeJHEBHOM JKU3HU U
TPYAOBOM JeATebHOCTY;

pa3BuTHe y O0O0yuaroluxcsi WHTepeca K W3YYeHMI0 XUMUU U cdepam
JesiTeIbHOCTH, CBSI3aHHBIM C XHMMHEM, MOTHBALUsg K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOLLETO MPOdU/Is ¥ HarlpaBJIeHHOCTH JabHelIero o0yueHus;

OCO3HaHUe LIeHHOCTH XMMHYeCKUX 3HaHUM B JKU3HU Ye/IOBeKa, MOBBILLIEeHUEe
YPOBHSI 3KOJIOTMYECKOM KYJIbTYDbl, HENpUATHe JeUCTBUW, MNPUHOCSLIUX Bpe[
OKpY’Karolller cpefie U 3/10POBBIO JIIO/el;

nprobpeTeHre 00yUarOIIMMUCS OIbITa CaMOTO3HAHUS, K/HOUeBbIX HaBLIKOB
(k/IF0UeBBIX KOMITETEeHLMH), He0OXOAUMBIX [I7Is1 pa3/IMYHbIX BU/IOB JleSITe/TbHOCTH.

Ha yriy6nénHoe usyueHue yueOHOTo TipefiMera « XUMHs» OTBOAUTCS 110 102
yaca B 8 n 9 knaccax (3 yaca B HeJe/it0), TO eCTb 2 yaca B HeJleJil0 3a CYET
obs3aTenbHOM yacT OOIT OO0 u 1 yac 3a cuét uactu OOIT OO0, popmupyemoii
yuacTHUKaMu oOpa3oBaTesibHbIX OTHOLleHui. Bcero 204 wyaca 3a [JBa roga
o0yueHwusl.



COAEPXXAHUE OBYUEHUSA
8 KV/IACC

ITepBoHaua/ibHbIe XUMUYECKHE TOHATHS

XuMus — BakKHast 00/71aCTh €CTeCTBO3HAHHUSI M MPAKTHUYECKOM JesiTe/TbHOCTH
yesioBeka. [Ipegmer xumuu. Ponb XuMuM B KU3HU 4esioBeKa. KpaTkue cBefeHUs
00 MCTOpYUY BO3HUKHOBEHUS W PA3BUTHUS XUMHU. XUMHS B CHCTeMe HayK. Tema u
BelllecTBa. Pdusrueckue U XUMHUUECKHMe CBOMCTBA BellleCTB. ArperaTHbIe
COCTOsIHUST BellecTB. IIOHSITUE O TeOpPeTUYECKHMX U SMIIMPUYECKHUX MeToax
MO3HaHUSI B eCTeCTBEHHbIX HayKax. IIpejcTaBneHusi 0 Hay4yHOM MO3HAHWK Ha
IMITUPUUECKOM YPOBHE: Hab/moieHre, n3MepeHune, SKCIIePUMEHT, MO/ie/IPOBaHHUe,
BbluncsieHue. [lpescTaB/ieHUs1 0 HAYYHOM [MO3HAHUM HAa TEOPETUYECKOM YPOBHe:
HayuHble (haKThbl, MpobiemMa, TUIIOTE3a, TEOPUS, 3aKOH.

SA3bIK XUMHU. VICTOUHMKY XUMUUeCKOH HH(pOopMaLuu.

[Tonsitie o MeTojax paboThl C XUMHUUECKUMU BelljectBaMu. OOopymoBaHue
IIIKOJILHOM XUMHUecKou Jlabopatopun. IIpaBuma 6Ge3omacHoro oOpalijeHusl C
BellleCTBaMU 1 1ab0paTOpHBIM 000PYZIOBAHUEM.

UucTble BelllecTBa M cMecU. [IpUpogHble CMeCH: BO3[lyX, NMPUPOJHBIA Ta3,
He(Th, MPUPOJIHBIE BO/Ibl, TOPHBIE MOPOALI M MUHepasbl. [IoHATHE 0 TOMOreHHbIX
Y reTeporeHHbIX cMecsix. Criocobbl pasenenus cMeceit. OUHCTKa BEIeCTB.

BemjectBa ¥ Xxvmuueckve peakLydh. ATOMbI U MOJIeKYJbl. XHUMUYeCKHe
sneMeHTbl. CUMBOJIbI XMMUYECKUX 37eMeHTOB. [IpocThie M C/I0XKHBIE BelljecTBa.
Meta/ibl ¥ HemeTa//Ibl. BelllecTBa MOJIEKY/ISIPHOTO W HEMOJIEKYJISIPHOTO
CTpPOEHHUS.

Xumuueckasi ¢opmysna. BaneHTHOCTb aTOMOB XWUMMUUECKUX 3/1€MEeHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BellleCTB. Omipeie/ieHre BaJIeHTHOCTU 3JIEMEHTOB T10
dbopMmynam OWHApHBIX COeAMHEHWM W cocTaBjeHue (opMyn OWHApPHBIX
coelMHeHWH TI0 BaJeHTHOCTH ?3jieMeHTOB. OTHocuTe/bHasi aTOMHas Macca.
OTHOCUTeIbHAsE MOJIeKYJIsipHas Macca. MaccoBasi 10/11 XUMUUYeCKOr0 3jieMeHTa B
coequHeHrn. HaxoxkeHre npocTetiiiieid (opMyJibl BellleCTBa 10 MacCCOBBIM Z0JISIM
5J7IEMEHTOB.

KomuuecTtBo BewjectBa. MoJsib. MosisipHast macca. B3auMoCBs3b KO/IMUeCTBa,
MacCchl YW 4YMC/Ja CTPYKTYPHBIX eAWHMI] BelllecTBa. PacueThl 1o ¢opMynam
XMMMWYECKUX CoeJuHeHuW. MossipHasgs Macca cMmecy BeljecTB. MoJibHasi [0/
XMMUUECKOTO 3j/ieMeHTa B coeJuHeHUM. HaxoxxaeHue mpocTeiiieid (hopmysibl
Bell[eCTBa M0 MOJIBHBIM [JI0JISIM 3/IeMEHTOB.

dusnyeckrue U XMMUYEeCKHe SIBJIeHUs. XUMUUeCKasi peakivs U ee TPU3HaKH.
YcoBust mpoTeKaH!s XUMHUUECKHUX peakliid. 3aKOH COXpaHeHUs MacChl BelleCTB.
AToMHO-MOeKkynsipHass Teopus. KusHb U JedarenbHocTb M.B. JlomoHOCOBa.



XyAMHUYecKre ypaBHeHHs. TUIbl XUMUUYECKUX PeaklUu (CoeUHEHMsI, Pa3/I0KeHUs,
3aMmeliieHusi, 0OMeHa). PacueThl 110 XUMHUYECKUM YDPaBHEHUSIM.

OKClepYMeHTa/lbHOe UW3yYeHWe BelleCTB W SIBJIeHMWA. 3HAaKOMCTBO C
XUMUAYEeCKOW TIOCy/IOM, € mpaBwWiaMud paboTel B jabopaTopud W TpHUeMaMu
oOpaijeHusi C JlabopaTopHbBIM 000OpyJoBaHWeM. V3yueHuWe U  OMHUCAHUE
¢u3nueckux CBOMCTB 00paslOB HeOpraHWUeCKUX BeleCTB — MeTa/vyioB U
HemeTa/nnoB. Habmtonenve ¢Qusnueckux (TUiaB/ieHWe BOCKa, TasiHUe Jib/a,
pacThpaHye caxapa B CTyIKe, KWIIeHWe U KOHJeHCalWs BOJbl) U XUMHUYECKHX
(ropeHue cBeud, MPOKa/JIMBaHUEe MeJHOM TMPOBOJIOKU, B3aWMOJENCTBHE COAbI WU
Mesla C COJSTHOM KHUCIOTOHN) siBmeHwi. O3HakomsieHWe ¢ oOpasilaMM BeIlecTB
KonmuuecTBOM 1 Mosib. HabmtoseHve U omucaHye TPU3HAKOB TMPOTeKaHUs
XUMUYECKHX peakLUi (pa3/iokeHHe caxapa, B3auMOJEeNCTBHAe CEepPHOM KUCJIOTHI C
xjopujioM Oapusi, TosyueHHe U pa3nokeHwe ruApokcuga wmeau (1) mipu
HarpeBaHWM, B3aWMO/IeliCTBHe >Keje3a C pacTBopoM coimu Mmeau (II). M3yueHue
criocoboB  pa3fenieHusi cMmeceid (C TOMOILBIO MarHuTa, (UIBTPOBaHUe,
BbIlIapUBaHue, AUCTWISALIMSA, XpOMaTorpadus), NpoBeJjeHue OYUCTKU [T0BapEeHHOU
comu. HabmomeHre v omucaHye OIbITOB, WITHOCTPUPYIOIINUX 3aKOH COXPaHeHUs
MacCBhl.

Ba)xHeliue npeACTaBUTe/ M HEOPraHMUECKUX BellecTB

[IpencraBnenus o rasax. Bo3gyx — cmeck rasoB. CoctaB BO3jyXxa. 3akOH
ABoragjpo. MonsipHblii 00BEM Ta30B. OTHOCHTeNbHAsE TIJIOTHOCTb Ta30B.
OnpeeneHrie OTHOCHUTEIBHON MOJIEKY/ISIPHOM MacChl ra3000pa3HOro BellecTBa 1o
M3BECTHOM OTHOCUTE/NbHOM TIOTHOCTU. OOBEMHBIE OTHOLLEHUS Ta30B MpHU
XUMUUECKUX PeakLUsiX.

Kucnoposy — snemMeHT U mpocTtoe BelecTBo. HaxoxxzeHue Kuciopoza B
npupoze, pusrnyeckre U XMMHUUYECKUe CBOMCTBA (peakLMy TOPeHUsi U OKUCIeHUs).
[Tpoueccbl okucieHuss B kuBoM mnpupoge. Okcuzbl. [IprMeHeHMe KUC/IOpOJa.
CriocobbI moydyeHusi KUC/IOPOZA B 7abopaTopyu U MpOMbIiieHHOCTH. [ToHsTHE 0
kataimu3arope. KpyroBopor kucnopoga B mnpupoge. O30H — a/iIoTpOIHas
MoauduKauus Kucaopoaa. (O30HOBBIM CIOW, €ro 3HaueHWe [Jii JKUBBIX
OpraHusMoB. Pa3py1ieHre 030HOBOIO C/104.

TernioBoM 3(Q(eKT XMMHUUeCKOW peaklyy, TEePMOXUMUYEeCKHe YypaBHeHWUS,
9K30- W 3HJ0TepMuyeckre peakuuu. TormmBo. Mcnosb3oBaHve yrisi U MeTaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHre Bo3ayxa. [ToHsiTHe 0 mapHUKOBOM 3(deKTe.

Bopopon, — snemeHT M 1ipocToe BelllecTBO. HaxoxkjaeHue Bojgopoja B
npupoze, (u3nueckue U XUMHUUECKHWe CBOWCTBA, TIpUMEHeHHe, CIoCo0bl
nonyuenus. [ToHsTue o kucnorax u congx. Mcrnonb3oBaHve BOJOpPO/Ja B KaueCTBe
TOTI/IUBA.



Bopa. ®usnueckue cBoiicTBa BOAbl. Bojga Kak pactBopuTenb. PacTBOpBI.
HacbljeHHble ¥ HeHachbllLleHHble pPacTBOPbI. PacTBOPUMOCTE BelecTB B BOJE.
@dakTOpbl, B/IUAIOIIME Ha pPaCTBOPUMOCTb TBEPAbIX W Ta3000pa3HbIX BeEIIeCTB.
Crioco0bl BbIpa)KeHHsI KOHI[EHTpPAIMA PaCTBOPOB: MaccCoBasi /10Jisi paCTBOPEHHOTO
BellleCTBa, MOJISIpHasi KOHLieHTpauusi. Posib pacTBOpPOB B TIPUPOJle UM B JKU3HU
yesioBeKa.

XyuMuueckre CBoMCTBa Bojbl. [loHsiTHe 00 ocHOBaHusX. IloHsTHE 00
vHAUKaTtopax. KpyroBopor BOAbl B mpupofe. 3arpsisHeHWe TMPUPOAHBIX BO.
OxpaHa ¥ OUMCTKa NMPUPOJHBIX BOJ,.

Knaccudukaiiyss HeopraHuueckux coeguHeHui. Okcugbl. Kiaccudukaiiys
OKCHUZIOB:  comeoOpa3ytoriue  (OCHOBHbIe, KHCJIOTHble, aM@oTepHble) W
HecojieoOpa3yromye. MexayHapoiHass HOMEHK/IaTypa OKCHZAOB. TpHBHa/bHbIE
Ha3BaHUsS OKCHUZOB. Dusnueckre U XapakTepHble XUMUYECKHe CBOWMCTBA OKCHUIOB
(B3aMMOIeCTBHUE C BOJOM, C KMC/I0TaMU U OCHOBAaHUSIMM, C IPYTMMM OKCHUZIAMU).
ITonyuyeHve OKCHUIOB.

[ToHsTHe O rUAPOKCUAAX — OCHOBAHUSX UM KUC/IOPOACOAeprKalluX KUC/I0Tax.
Kucnotel. Knaccudukaiuss  kucioT. MexayHapoAHasi HOMeHK/IaTypa W
TPUBUA/IbHbIE HA3BaHUSI KUWIOT. PU3NUECKHe W XMMUUECKHe CBOWCTBA KUCJIOT
(B3auMO/IeiCTBUE C MeTa/l/laMHi, C OKCHZIJaMH MeTa/IJIOB, OCHOBAHUSIMU U COJISIMU).
Papn aktuBHocTu MetaysvioB H.H. bekertoBa. Ilonmyuenue kucior. Kuciorel B
TpUpo/ie, IPUMeHeHNe BaKHEUIINX KUC/IOT.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: 1I1eJI0YM W HepacTBOPUMbIE
OCHOBaHHs. MeXayHapo/lHasi HOMeHK/IaTypa OCHOBaHUM. TpuBUa/ibHble Ha3BaHUS
ocHoBaHuu. Illenouun, ux coucTBa (B3aMMO/|€MCTBUE C KUC/IOTHBIMHA OKCHU/IAMH,
KAC/I0OTaMX U COJISIMH) W criocobbl monyueHus. HepacTBoprMble OCHOBaHUS, WX
CBOMCTBA (B3aMMO/IeHICTBHE C KMCIOTaMU) M CTIOCOOBI MoTyueHnss. AM(OTepHOCTb.
[Tonsitne 00 amdoTepHbIX THAPOKCHUax (Ha TIpUMepe THAPOKCH/OB IMHKA |
AJIFOMUHMS): XUMHUYeCKUe CBOMCTBA (B3aUMO/IEUCTBHE C KUCJIOTaMU U 111e/I04aMu)
Y TIO/TyUeHue.

Comu  (cpegHue, KuC/ble, OCHOBHbIe, [BOMHBIe). MexayHapoaHas
HOMEHK/aTypa coJsied. TpuBHanbHble Ha3BaHUsi cojed. Pusuueckue U
XapaKTepHble XMMHWUYeCKHWe CBOMCTBA Ha MpuMepe cpenHux coJjied. [lomyyeHue
COJIEN.

['eneTHueckas CBA3b MeX/y K/1aCCaMu HeOPraHUYeCKUX COeUHEHUN.

DKCrepuMeHTa/IbHOe W3yueHue Bell|eCTB U SIBJIEHUM:

KOJINUeCTBEHHOe Orpe/ie/ieHre COZlepyKaHus KUC/I0poZia B BO3yXe;

TrojiyueHre, cobrpaHue, pacrio3HaBaHWe U W3ydeHre CBOMCTB KHUC/IOPOZaA;

Hab/to/leHe  B3aUMOJEMCTBUSI Bell[eCTB C KHCJIOPOJOM U YCJIOBUMN
BO3HMKHOBEHUS U MPEKPalLleHUs] TOPeHNs;



03HaKOMJ/IeHHe C 00pa3ilaMy OKCHIOB 1 OTMCaHKe UX CBOMCTB;

rosiyueHve, coOWpaHUe, pacrio3HaBaHWe W U3yueHHe CBOWCTB BOZOpO/a
(ropenue);

B3aMMO/ielCTBUe BoZopoja ¢ okcugoM meau (ID);

HcciejoBaHe 0COOEHHOCTe  pacTBOPeHHs BeIeCTB C  pa3/MyHON
PacTBOPUMOCTHIO;

TIPUTOTOBJIEHWE PaCTBOPOB C OIpe/e/IeHHONM MacCOBOU J10/71el paCTBOPEHHOI0
BeLLeCTBa;

TPUrOTOBJ/IEHWE pACTBOPOB C OIpeJe/eHHOW MOJISPHOU KOHI|eHTpaluen
PacTBOPEHHOT'O BeIleCTBa;

B3aMMO/IeHCTBUE BO/bI C MeTa/l/laMU (HaTpPUeEM U KaJIbLIeM);

orpejesieHre paCTBOPOB KUCJIOT U I1jeJI0Yel C MTOMOILBbI0 UHAUKAaTOPOB;

HccieoBaHre 006pa3iioB HeOPraHWYeCKHX Bell[eCTB Pa3/InUHbIX K/I1aCCOB,;

M3yuyeHue B3auMoJgencTBusl okcuga Meau (1) ¢ pacTBopoM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/lJlaMUy, peakijui HelTpaau3aluy;

M0JIyyeHre HepacTBOPHMMBIX OCHOBaHWMW, BBITECHEHHWE OJHOr0 MeTaslla
JPYTHMM U3 PacTBOpa COJI;

B3aMMO/eHMCTBHE TUAPOKCHUA LIUHKA C paCTBOPaMU KHCJIOT U 11eJI0uel;

pellleHre SKCIepUMEHTalbHbIX 3a7auy 1o TeMe «OCHOBHbIE KJIaCChl
HeOpraHWYeCcKHX COeJJMHEeHUW».

Ilepyogniueckud 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
nemeHTOB /[I. I. MeHpieneeBa

CrtpoeHue aToMOB. XvMHuecKasi CBSi3b. OKHCIUTEIbHO-BOCCTaHOBUTEIbHbBIE
peakLyu.

[TepBble TIOMBITKM KjacCU(MUKAILMM XUMHUUYECKUX 37emMeHTOB. [loHsTHe O
rpynmnax (cemMencTBax) CXOJHBIX 3JIEMEHTOB: IIeJIOUHbIX U ILeJI0UHO3eMe/IbHbIX
MeTaJljlaX, rajoreHax, UHepTHbIX (0/aropofHbIX) rasax. OJIeMeHThbl, KOTOpbIe
o0pa3ytoT amdoTepHbie OKCU/IBI U TUAPOKCU/IBL.

[Teprognueckuit 3aKOH. OTKpbITHE [Tepuogrueckoro 3aKOHa.
Ilepyoguueckass cucremMa xuMuuyeckux snemeHtoB [l WM. MeHpgesneesa.
KopoTkonepuosHass 4 [JJIMHHOMNepUoAHass (opmbl Tabsuipl «[lepuoguueckas
cuctemMa xuMuueckux syeMmeHToB [I. VI. MengeneeBa». Ilepuogel u rpynisl (A-
b-rpynmnei).

Ctpoenue aromoB. CoctaB aToMHbIX sifep. M3otombl. PafgnoakTUBHOCT.
ONeKTPOHbl. JJIeKTPOHHasi OopOuTanb. JDHepreTHyeckue YPOBHM W TOJYDPOBHU
aTomMa: s-, p-, d-opburanu. ONeKTpPOHHbIe KOH(UTypalldd W 3JIeKTPOHHO-
rpaduueckue ¢GopMmyabl aToMOB. PU3NUECKUM CMBIC TOPSIKOBOIO HOMepa,
HOMepa Iepuo/ia U TpymIbl 3eMeHTa. CTpoeHue 371eKTPOHHBIX 000/104eK aTOMOB
nepBbIxX 20 xuMuueckux 31eMeHTOB [lepuoanueckor cucremsl 1. YI. Menpeneesa:



pacripefiejieHe 3JIEKTPOHOB [0 SHEPreTUYeCKUM YyPOBHSAM, [IOAYPOBHSIM U
opbutansam. Pusnyeckuii cMbicT [TeproanuecKoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUsl paJuyca aTOMOB XUMHUUECKHUX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMueCKUX CBOWCTB [0 TpynnaM U Tepuofam.
N3MeHeHMe KHC/IOTHO-OCHOBHBIX CBOWMCTB COEIMHEHUM XUMHUUYECKUX 3JIEMEHTOB B
repyofax U rpymnmnax. XapakTepuCcThUKa XWMHUYeCKOro 53JjIeMeHTa [0 ero
nonoxeHuto B [lepuoguueckoit cucteme [1. 1. MeHeneesa.

3HaueHue [Tepuoanueckoro 3akoHa U [lepuoanuecKkoi CUCTeMbl XUMUUECKUX
3JIEMEHTOB [jIsl Pa3BUTHSI HayKu W TpakThku. [I. VI. MeHgeneeB — ydeHbId U
rpakJaHuH.

DJIEKTPOOTPULIATE/IbBHOCTh XWMHUUYECKUX 3/IeMEHTOB. XHMHUYECKasi CBSI3b.
Bunbl XvMuyeckodW CBSI3W: KOBaJieHTHas TIO/SIpHasl  CBSi3b, KOBaJIeHTHast
HeTIoJIpPHasi CBsI3b, WOHHAs CBsi3b. MexaHW3Mbl 00pa30BaHHs KOBaJleHTHOW W
VOHHOW CBS3U. ODJEKTPOHHbIE U CTPYKTYpHble (opMysibl BellecTB. KaTHMOHBI U
AHHOHBI.

Kpucrannmvueckue wu amopgHble BeljecTBa. THUIBI KPUCTATMYECKUX
pelLleToK: MOHHAs!, aTOMHasi, MOJIeKY/IIpHasi U UX XapaKTepUCTUKU.

Crenenb oxkucieHus. OripefiesieHMe CTereHer OKUC/IeHHWs aTrOMOB B
OuHapHbIX  coeguHeHUsX.  OKUC/IUTeNbHO-BOCCTAHOBUTEbHLIE  peakKIuu.
[Iporjecchl OKuUC/IeHMS W BOCCTaHOB/IeHUS. OKUC/IUTEIM U BOCCTAHOBUTEJIU.
CocraBiieHre ypaBHeHUU MPOCTBIX OKUC/IUTE/IbHO-BOCCTAHOBUTE/TBHBIX PEaKLUU U
paccTaHOBKA B HUX K03((HUI[eHTOB MeTO/I0M 3/IeKTPOHHOTO OanaHca.

OKCrepuMeHTa/IbHOe W3yueHue Bell|eCTB U SIBJIEHUM:

03HaKoMJieHHe ¢ 0Opa3ijaMy MeTa/VIOB U HEMETaJlIOB,;

MOJIe/TMPOBaHMEe CTPOEHUsI MOJIeKYJ TpPUA TOMOLIA PHUCYHKOB, MOZeJeu,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOpMY.JT;

TPOBeJIeHVEe  OMbITOB, W/IIIOCTPUPYIOLIUX  MPUMEpPbl  OKUC/IWTEJIbHO-
BOCCTAHOBUTE/IbHBIX peakiui (ropeHre, peakijuy pas/ioyKeHusl, COeJUHEeHUS]).

MexnpeaMeTHbIe CBA3HU

Peanusansa MexnpeIMeTHBIX CBS3eld IPU M3YYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCSI 4yepe3 MCIO/b30BaHMEe KakK OOI[MX ecTeCTBeHHO-HAay4HbIX
TIOHSATUM, TaK Y TIOHSATUM, IPUHATHIX B OT/€/bHBIX €CTECTBEHHbIX HayKaXx.

OOb11re ecTeCTBeHHO-HayUYHbIe TTOHATHS: siBjieHHe (TIPOLiecc), HayuHbIA (akT,
TUroTe3a, TeOpUs, 3aKOH, aHa/lu3, CUHTe3, KIacCU(UKALUs, TMepUuoJUUYHOCTD,
HabJ/Tt0/leHue, SKCIIepUMeHT, Mo/le/TMpOBaHue, U3MepeHue, MO/eb.

®du3uKa: SBJIEHUS TPUPOJbI, (QU3NUEeCKHe SB/E€HHWs, BeleCTBO, TeJo,
bu3nueckie BeJMUYWHBIL, €AWHHUIBI H3MepeHusi, 00bEM, Macca, arperarHble
COCTOSIHME BellleCTBa, aToOM, 3JeKTPOH, TIPOTOH, HEUTPOH, HWOH, MOJEKY/a,



CTpOEeHHe Ta30B, XKUJKOCTeH U TBePAbIX (KPUCTA/VIMUECKUX) Tes, SJeKTPU4eCcKui
3apsfi, KOJIMYeCTBO TeI/IOThI.

buonorus: buocdepa, poTocuHTe3, MpoLiecchl 0OMeHa BelecTB.

leorpadgus: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPOJBI,
T0JIe3HbIe UCKOIaeMble, TOIJIMBO, BOJHbIE PeCYPChI.

TexHonorus: TexHoc(epa, NPOU3BOACTBO, XUMUUECKHEe TeXHOJIOIUH, ChIPbE,
KOHCTPYKLMOHHbIE MaTepHuaJibl.

9 K/IACC

BeiecTBo U xXMMHU4YecKasi peaknus

[ToBTOpeHue u yriybjeHWe 3HaHWM OCHOBHBIX pa3fiesioB Kypca 8 Kiacca.
Ctpoenve aromoB. CBOWCTBa aTOMOB  XUMWUECKUX  JJIEMEHTOB, UX
KOJIMYeCTBEHHbIe u KaueCTBeHHbIe XapaKTepUCTUKHU (paguyc,
3JIeKTPOOTPHULIATE/IbHOCTb, SHEeprust HMOHHU3AaL1H). [TocnemoBaTenbHOCTD
3aroJIHeHUsI 3/IeKTPOHHBIX OpbuTaneil aTOMOB MasbiX TeprofioB. OcoOeHHOCTH
3allO/IHEHHST  3JIEKTPOHHBIX ~ opOuTasied  aTOMOB  OOJIBIIMX  TIEPUO/IOB.
[Teproguueckasi cucTeMa XUMHUECKUX 3J€MEHTOB B CBeTe IMpPeJCTaB/IeHUM O
ctpoeHnn aroma. CTeneHb OKUCJIEHWSI M BajeHTHOCTb. llpencraBieHue o
NepruoANYeCcKon 3aBHMCHMOCTH CBOWCTB XUMHAYECKUX 3/1eMEHTOB
(2/1eKTPOOTPULIATE/IbHOCTb, OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBa,
KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCH/IOB Y TUAPOKCUOB) OT CTPOEHHUS aTOMa.

Crpoenue BelrlecTBa. BelljecTBa B TBepAOM, >KHAKOM M Tra3000pa3HOM
COCTOSIHMM. Buabl XMMWUECKOW CBs3U: MWOHHAasi, KOBajeHTHas (HeroJsipHas,
MoJisipHasi); OOMeHHBIH U JOHOPHO-aKI[eNMTOPHBIA MexXaHW3M 00pa3oBaHUs
KOBaJIeHTHOU CBSI3U.

MexMomeKy/IsipHble B3auMOJEeNCTBUSL (BOAOpPOAHasi CBsi3b, Cubl BaH-zep-
Baasnbca). Tumnbl KpUCTalIMYecKrx pelleToK — aTOMHasi, MOHHasi, MeTa/uThuecKas,
MOJIEKY/ISIpHasi — U 0COOEHHOCTH MX CTPOEHUSs. 3aBUCUMOCTb CBOMCTB BeIIleCTBa OT
THUIA KPUCTA/VIMUECKOU PelleTKY Y BU/la XUMUUECKOMW CBS3U.

OCHOBHbIE ~ 3aKOHOMEDHOCTW  MPOTEKaHWs  XWUMHYECKUX  peakluu.
Knaccudukaiysi XuMuyeckKMx peakiui MO pa3/iMyHbIM MpH3HaKaM (10 YMCIy U
COCTaBy YUYaCTBYIOI[MX B peaklUU BelleCcTB, MO TervioBoMy 3(ddeKkTy, Tio
W3MEHeHUIO CTereHell OKUC/IeHUS XMMHUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
Y4aCTHIO KaTaanu3aTopa, 10 arperaTHOMYy COCTOSTHUIO PearvpyroLyX BeleCTB).

O/leMeHTbl XMMHWUYeCKOW TepMOJWHAMUKH. OHepreTuka XWMHYeCKHUX
peakiuii. TerioBor 3((deKT XUMUUECKOM peaklUuh. JK30- U IHJA0TEPMUUYECKUe
peakiyMi, TepMOXMMHUYeCcKue ypaBHeHUs. 3akoH I'ecca U ero cjiefCTBUS.
BeIurciieHrst o TepMOXMMUUECKUM YPaBHEHUSIM.



[ToHsiTHe O CKOPOCTU XWMMUUECKOW peaki[uu. 3aKOH JeHCTBYIOIIUX Macc.
@DakTOopbl, BAUSIOL[ME HAa CKOPOCTb XMMHUYECKOM DeaklMyd. JHeprusi akTHUBALUM.
[MTonsTue o katanuse. @epmeHTbl. UTHTHOUTOPBI.

[TonsiTrie 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMUUECKUX peakiusx. [ToHsATHe o
XAMUUYECKOM paBHOBecud, IipyHuun Jle Illatense. YIoBUS CMeLljeHUsA
XUMUYECKOro paBHOBecusi. PakTOphl, BAUSIOLIME Ha COCTOSIHUE XUMHUYECKOTrO
paBHOBecusi. [IporHo3upoBaHvWe BO3MOXHOCTM  MPOTEKaHUs  XUMHYECKHUX
TIpeBpallieHNid B pa3/IMUHbIX YCIOBUSAX Ha OCHOBE TIPe/[CTaBIeHUNA 00 W3yueHHBIX
3jIeMeHTaX XUMUUeCKOU KUHEeTUKU U TePMOIUHAMUKHU.

OKUC/IUTeTbHO-BOCCTAHOBUTE/TbHBIE peak1Lyu. OKHCIUTENBHO-
BOCCTAHOBUTE/IbHbIE CBOMCTBA XWUMHUYECKUX 3/IEMEHTOB, 3aBUCUMOCTh OT CTEleHU
OKHCJieHUs. BakHble OKUC/IWUTeM U BOCCTAaHOBUTENU. I[lepMaHraHat Kasus
(xapakTepuctuka). CocraBieHre ypaBHEHUM OKUC/IUTEIbHO-BOCCTAHOBUTEIbHBIX
peakivii C UCIo/Ib30BaHHeM MeTo/ia 3/IeKTPOHHOTro OasaHca.

DMeKTpOoMuTHYeCcKasl Auccolyalys. XuUMUUeckue peakijud B pacTBOpax.
Teopusti  3M€KTPOMUTHUYECKOW AuWccolManuu. PacTBopeHue Kak — (DU3MKO-
xuMuueckui npoijecc. [ToHsiThe 0 rujpaTax U KpucTauiorupaTax. 3aeKTPOJIUTEI
Y HeIeKTpouThbl. KaThOHBbI, aHHWOHBL. MexaHu3M [JUCCOLMALIMM BEIeCTB C
pa3MUHbIM BUJOM XUMHUUecKoW cBsisu. CubHble U crabble 3/1eKTPOJIUTHI.
CreneHb AucCCOLMalMM, KOHCTaHTa Auccoluauvu. VIOHHOe Mpou3BeieHre BO/bI.
Bopopoanbiii mokasarenb. WHAWKATOPBL. OJEKTPOJUTAYECKAs AUCCOLIUALIUS
KUCJIOT, OCHOBAHUHN U COJIEH.

Peakiiuy MOHHOTO 0OMeHa. Y C/I0BUS TIPOTeKaHUS peakiuii MIOHHOrO 0bMeHa.
MonekynsipHble, OJIHbIE U COKPAllleHHbIe HOHHbIE YpaBHeHUs1 peakijuid. CBOKMCTBa
KHMCJIOT, OCHOBAaHMM U COJIell B CBeTe TMpeJACTaBAeHHH 00 3/1eKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakliuv Ha UOHBI.

I'maponu3 coneli. VloHHBbIe ypaBHeHUsI TMpPOJiM3a CoJieid. XapakTep Cpe/ibl B
BOJIHBIX PacTBOpax COJIeM.

OKCrepyMeHTa/lbHOe U3ydeHWe BellleCTB U sIBJIeHUW: O3HaKOMJIeHUe C
MOZIe/IIMU KPUCTA//TMYECKUX PeLleTOK HeopraHW4yecKrx BelecTB — MeTa/l/IoB U
HeMeTa/l/IoB (rpaduTa ¥ anMasa), C/IOKHBIX BelllecTB (X/I0pujia HaTpusi);

WCCJIe[JOBaHKe 3aBUCMMOCTH CKOPOCTH XUMHUUYECKOU peaki[iy OT BO3/IeUCTBUS
pa3/InuHbIX (aKTOPOB;

OTIbITHI, WITFOCTPUPYIOLLie 00PaTUMOCTh XUMUUEeCKUX Peakiiuii;

VCC/IeIOBaHKE 3/1EKTPONPOBOJHOCTHA PACTBOPOB, MpoLecca AUCCOLUALIUU
KMCJIOT, 11le/Iouei U CoJiew;

TIpOBe/leHNe OMbITOB, WITHOCTPUPYIOLIMX TMPU3HAKKA TPOTEKAHUsI peakKLUid
MOHHOT0 oOMeHa (oOpa3oBaHMe 0Oca/ika, Bble/ieHHe Ta3a, 00pa3oBaHue BObI);



TpUMeHeHue UHAUKATOpPOB (JlakMyca, MeTU/IopaHKa U deHo(TanenHa) ass
orpejesieHUs: XapaKkTepa Cpe/ibl B paCTBOpax KMC/IO0T, OCHOBAaHUU U COJel;

NpOBeJileHNe  OMbITOB,  W/UTIOCTPUPYIOIUX  TPUMEPbl  OKUCIUTE/BbHO-
BOCCTAaHOBUTEJ/IbHBIX Peakluii (ropeHue, peaki[uu pas/ioyKeHus, COeJJUHeHNs);

pacrio3HaBaHHWe HEeOpPraHWYeCcKuX BelleCTB C TOMOIIbI0 KauyeCTBEHHBIX
peakiii Ha UOHBI;

pellieHWe JKCIIePUMEHTaNbHBIX 3aZilau 1o TemaM: «OKHUCIUTe/TbHO-
BOCCTaHOBUTe/IbHbIe peakiuu», «['uaponus conei», «3DJIEKTPOIUTUUECKAS
JUCCOLIUALIUSI».

HemeTan/ibl U UX COeATHEHUA

OOmiast  xXapakTepyucThka HeMeTa/uioB. Oco0eHHOCTM CTpPOeHHs aTOMOB
XUMHUUECKUX 3/IeMEHTOB, TMPOCTbIX BeLIeCTB, amioTponus. OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHbIe CBOMCTBa HeMeTa/sioB. CpaBHUTe/NbHasi XapaKTepUCTHUKa
coeIMHeHU HEMeTaJ/l/IOB.

OOmrast  XapakTepucTHKa TajsioreHoB. (Oc00eHHOCTM CTPOeHUsI aTOMOB,
XapakTepHble CTerleHW OKucieHus. CTpoeHre M (pU3rMUecKue CBOWCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHUYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3aMOJileCTBHE C  MeTa/ylaMd, HeMeTa/ylaMW,  BOJIOM,  Ie/l04aMu).
XnopoBozopog,. ConsiHasg ~ KWCIOTa, XUMUUYeCKWe CBOMWCTBa, TI0JiyueHue,
npumMeHeHue. JlelcTBuMe XxJjiopa W XJIOPOBOZOpPOZAa HAa OpraHusM yYesioBeKa.
Baxnenmme xyopuAbl M UMX HaxoxzaeHue B ripupoge. Ilonsitne o
KUCJIOPOACOIepXKalliX KUC/I0TaxX XJ10pa U UX COJIsIX.

VVIA-rpymmbl. Oco6eHHOCTH CTpPOeHHsI aTOMOB, XapaKTepHble CTereH!
okucyieHusi. CTpoeHUe U (pU3MUeCcKre CBOMCTBA MPOCTHIX BelleCTB — KUCI0PoJa U
cepbl. AJJIOTPOIIHBIE MOAU(UKAIMKM KUC/IOpOJa U cepbl. XMMHUUYeCKrWe CBOMCTBA
cepbl (B3aMMOJEMCTBHME C HeMeTa//laMH, MeTa/l/laMH, KOHLIeHTPHPOBaHHBIMU
a30THOM U cepHOM KucjoTamu). CepoBofopojl, CTpoeHWe, GU3MUecKUe U
XUMHUUeCKWe CBOMCTBa (KUC/IOTHble M BOCCTAaHOBUTE/bHbIE CBOWCTBA). OKCHbI
cepbl Kak Tpe/ICTaBUTe/Id KUC/IOTHBIX OKCHO0B. CepHMCTasi KUCI0Ta U ee COJIM.
CepHass Kuc/ioTa, ¢uU3MUeCcKWe U XUMHUUecKde CBoWcTBa (oOmue Kak
rpe/iICTaBUTeJIS KJjacca KUCAOT M crenuduueckue). Comu CepHOM KUC/IOTHI.
XuMHUueckue peakiiyy, JieXKallrie B OCHOBe TIPOMBIIILJIEHHOTO criocoba moyueHust
CcepHOl KUC/O0ThI. [Ipe/icTaB/ieHnsi 0 XMMUYECKOM MPOM3BO/ICTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHeHre CepHOM KUCIOTHI U CyJb(daToB. KauecTBeHHbIe
peakuyyd Ha Cyab(puT-, Cy/Jb(Pua- U cyabdaT-aHUOHbl. HaxokgeHue cepel U ee
coeJUHEHU B TMpupoe. XUMHUECKOe 3arpsi3HeHHe OKpY’Karolleil cpejibl
coeMHEHUSIMA Cepbl (KAC/IOTHBIE AOXAW, 3arpsis3HeHre BO3[yXa), CIocoObl ero
ripe/IoTBpalleHUs!.



OOb1ijasi xapakTepucThKa 3/ieMeHTOB VA-rpyrnmbl. Ocob6eHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHbIe CTeNeHU OKUCIeHUS.

A30T, pacnpocTpaHeHWe B Mpupoje, ¢husrueckue U XMMUUeCKHe CBOMCTBA
(B3aMMOJeMCTBYE C MeTa/ulaMH, BOZOPOZOM, KuciaopozgoMm). KpyroBopor asora B
npupoZie. AMMUAK, ero ¢usMyeckue U XUMHUYeCKHMe CBOWCTBa (OKHC/IeHUe,
OCHOBHble CBOWCTBa BOJHOTO pacTBOpa), TNIPUMeHeHHe U TI0JiydeHue B
nabopaTopyyd W TIPOMBIIIUIEHHOCTH. VOH aMMOHUS, [JOHOPHO-aKI[eTITOPHbIN
MexXaHu3M ero oOpa3oBanusa. CojM aMMOHMS, WX (H3WUECKHe W XUMHUeCKHe
CBOMCTBAa (pa3no)KeHWe U B3aUMOJENCTBHE CO IIeJioYaMu), IIpUMEHEeHUe.
KauecTBeHHasi peakiss Ha WMOHbI amMMmoHusi. Okcuzwl azota (I, II, III, IV, V).
A3zoTucTas KucaoTa. A30THasi KUCJ/IOTa, ee MoydyeHue, (u3nyeckue U XuMuuecKue
cBoricTBa (0OIMe Kak TMpe/ACTaBUTeNsl Kaacca KUCIOT U crhenuduyeckue),
rpuMeHeHue. XUMUUeCKUe peaklyH, JieXalllie B OCHOBe TOJyueHHsl a30THOU
KUCJIOTBI B POMBILIIEHHOCTH. HuTpatbl M HUTpUTHL. KauecTBeHHbIe peakLiMU Ha
HUTpPAT- U HUTPUT-aHUOHBL. XUMHUECKOe 3arps3HeHue OKPY’Kalolllel Cpe/ibl
COeIMHEHUSIMU a30Ta (KWUC/IOTHbIE [OXKAW, 3arpsg3HeHue BO3/JyXa, IOYBBI U
BO/JOEMOB).

dochop, ammorpornHble Mogudukaiuu docdopa (6enplii W KpacHBIA
docdop), pusnueckre ¥ XUMHUUYECKHEe CBOMCTBA (B3aMMO/IeHICTBHE C MeTasllaMH,
KUCJIOPOZIOM, TrajioreHaMu, KOHLIEHTPUPOBAaHHBIMU a30THOW Y CEPHOM KHC/I0TaMu).
Oxkcugel dochopa (III, V), docdhopHasi kucnora, Gusnueckue W XUMUUECKUE
CBOMCTBA, nosiyueHre. KauectBeHHasi peakijusi Ha ¢ocdar-uoHsl. [IpeacraBnenus
o ranorenuzax ocdopa (111, V).

[TonsTie 0  MUHEpa/IbHBIX  yAoOpeHMsIX.  A3oTHble, (dochopHbIe,
KOMIUTEKCHbIe  y00peHus. XUMHUUeCcKOe 3arpsi3HeHHe OKDY)Karolleld Cpejibl
coeiIMHeHUsIMM a30Ta U docdopa.

OObujasi xapakTepucTuka 37eMeHTOB [VA-rpynmbl. OcoO0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHbIe CTeNeHU OKUCJIEHUS.

Yrnepop, amnoTponHbie MoauduKaluy (rpadur, aniMas, QysaepeH, rpadeH,
HaHOTPYOKM), ¢u3nueckue ¥ XHMHYECKHe CBOWMCTBA TIPOCTHIX BeIIeCTB
(B3aMMO/IeNCTBYE C MeTa/l/laMU, HeMeTaslylaMH, KOHL[eHTPMPOBaHHbIMU a30THOU U
cepHoi Kucnotamu). [lonsitue 06 afgcop6biuu. KpyroBopoT yryiepoza B rpupo/e.
Oxkcupbl yriepoja, ux (pusnueckre U XMMUUeCKUe CBOMCTBA, /IeiCTBUE Ha >KUBbIe
OpraHu3MBbl, TO/IyYeHre U TIpUMeHeHre. DKoJioThYeckre rpobseMbl aTMocdephl,
CBs3aHHble C okcugoM yriaepoga (IV). YronbHasi Kuciora UM ee COJMM, UX
bu3nuecKkre U XUMUYECKHEe CBOMCTBA, TMOydeHWe W TipuMeHeHue. KapOoHarthl,
rUapokapOoHaThl, WX CBOMCTBAa. KauecTBeHHass peakijusi Ha KapOOHaT-HMOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAUIIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO035UCTBeE.



[TepBoHaua/ibHbIe TIOHATHS 00 OPraHUYECKHX BeIecTBax Kak O COeMHEeHUsIX
yrjiepojia: yrjieBoJopoAbl (MeTaH, 3TaH, 3TW/IEH, alleTUIeH), 3TaHOJI, TJIULepHH,
yKCycHasi KucnoTa. [IpupoiHble UCTOUHMKU YT/IeBO/IOPO/OB (Yro/ib, TPUPO/HBIMA
ra3, HeQ)Tb), MPOAYKTHI UX TepepabOTKH, UX PO/b B ObITY U MPOMBIILIEHHOCTH.
[ToHsiTie 0 GWOMOTMUECKU Ba)XKHBIX OPraHUUeCKUX BellleCTBax — JKMpax, Oeskax,
yrjeBojax — M WX pOJUM B J>KM3HU uejioBeKa. EJWHCTBO OpraHuueckux W
HeopraHUuyecKrux CoeUHeHUHN.

KpemHuii, ero ¢usmyeckve U XUMHUYeCKHMEe CBOWCTBA (B3aWMOJENCTBUE C
MeTaslaMU, KUC/I0PO/IOM, YI/IepO/ioM, TajioreHaMM), TMoyueHrue U TIpUMeHeHue.
Ponb kpemHus B ripupoie U TexHuke. Okcug kpemuus (IV), kpeMHueBasi KUC/IOTAa,
CWIMKAThL: (pr3nueckre U XUMUUeCKHWe CBOMCTBA, TOJiyueHHe U TpUMeHeHue B
ObITY ¥ TIPOMBIIIUIEHHOCTH. Ba)kHeliIe CTpouTebHbIE MaTepHasibl: KepaMUKa,
CTEeK/10, 1ieMeHT, 6eToH, >kee300eToH. ITIpo6ieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTENBHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

bop. OcobenHocTtu cTpoenus aroma. O61ue npeacTaBaeHus: 0 GhU3MUECKUX
Y XMMHYeCKUX CBoMcTBax. bopHas kucsora.

OKCrepyMeHTa/IbHOe U3yUyeHUe BellleCTB U SIBJIeHUI:

03HaKOMJ/IeHHe C 006pa3iiaMy TIPUPOIHBIX XJIOPUOB (Ta/loreHUIOB);

MpOBeJieHNe OIbITOB, OTpakarolux (u3nuecKre U XMMHUYeCKHue CBOWCTBa
raJloreHOB U UX COeUHEHNH;

r3y4yeHre CBOMCTB COJITHOM KMCJ/IOThI;

TIpoBeJieHNe KaueCTBeHHBIX peaklyi Ha XJIOpUJ-, OpOMU/- U UOAWUJ-UOHBI U
HabJ/Tt0/jeHre TIPHU3HAKOB UX MPOTeKaHMUS;

03HaKoMJieHHe ¢ 00pa3ijamMu cephl U ee TIPUPOJHBIX COeJMHEHUH;

HaOmozeHre  mipoijecca  OOyraMBaHUS —— caxapa 10 [JIeliCTBHEM
KOHL|EHTPUPOBAaHHOW CEPHOM KUC/OTHI;

M3ydeHre XUMUUeCKHUX CBOMCTB pa30aB/ieHHOUW CepHOM KHUC/IOTHI;

IIpOBe/leHe KauyeCTBEHHBbIX peaklyd Ha CyJbQun-, Cylb@UT- U CyabQar-
WOHBI ¥ HaO/MI0/IeHre TIPU3HAKOB MX TIPOTEKaHUS;

O3HakKom/ieHWe C (U3MYeCKWMM CBOMCTBaMM a30Ta, ¢ocdhopa U HUX
coeuHeHU, obpa3LjaMu a30THbLIX U GOCPOPHBIX yA0OpeHui;

rojyyeHue, coOupaHue, pacrio3HaBaHWe U H3yueHHe CBOWCTB aMMHakKa,
r3y4eHre CBOMCTB COJle aMMOHMUSI;

TpOBe/leHe KaueCTBEeHHbIX Peakl[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdar-roHbI U U3yueHue MPU3HAKOB WX MPOTEeKaHMUS;

M3ydeHre B3auMO/eMCTBUSI KOHLIEeHTPMPOBAHHOM a30THOM KHC/IOThI C Me[IbIO,
cBoliCTB (hochOpPHOM KHUC/IOTHI U ee CoJield;



O3HaKOMJ/IeHHe C MOjle/isIMA KPUCTA//TMYeCKUX pelleTOK ajmasa, rpagura u
dynnepeHa, ¢ mporeccoM aAcopOI[MK pacTBOPEHHBIX Bell[eCTB aKTUBHPOBAHHBIM
yIJIeEM U YCTPOUCTBOM MPOTUBOrasa;

roJiyueHre, coOMpaHue, pacrio3HaBaHWe U W3y4yeHHe CBONCTB YTJIEKHC/IOTO
rasa;

NpoBeJieHNe KaueCTBEHHBIX peaki[uii Ha KapOoHaT- W CUMKaT-UOHBI U
v3y4eHue MPU3HAKOB UX MPOTEKaHUS;

H3ydeHre B3aMMHBIX TTpeBpalljeHri KapOOHATOB ¥ THAPOKapboHaTOB;

O3HaKOMJIeHHe ¢ oOpasillaMyd TIPUPOAHBIX KapOOHATOB U CUJIMKATOB, C
MPOAYKLIMEN CUJIMKATHOW MPOMBIIIJIEHHOCTY;

pellieHre SKCrepUMeHTa/TbHbIX 33/1au 110 TeMe «BakHeuIlre HeMeTasl/ibl U UX
COeIUHEeHVS».

MeTtanibl 4 MX COeJMHEHUS

Obugue cBorictBa MeTa/ioB. OOljasi  XapaKTepUCTHKA XUMHUUECKHAX
3/IeMEHTOB — MeTa/I/IOB Ha OCHOBaHUHU WX MoJiokeHus1 B [leproguueckol cucrteme
xumuueckux sneMmeHToB [. V1. MeHjeneeBa u ctpoeHus aToMoB. Metasibl A- v b-
rpymm. CTpoeHWe TIPOCTBIX BeLECTB — MeTa/uloB. MeTa/idueckasi CBsi3b U
MeTaJl/TnuecKasi KpUcTa/yinueckas peiieTka (MpUMUTHBHasI KyOuueckasi, 00bEMHO-
LIeHTPUPOBaHHast Kybuueckas, rpaHeLieHTPUPOBaHHas KyOunueckas,
reKcaroHajqbHas TJIOTHOYIIAKOBaHHasi). 3aBUCHMMOCTb (PU3UYECKUX CBOUCTB
MEeTa//IOB OT CTPOEHUsI KPUCTa/UIOB. JOJIEKTPOXUMHUUECKUM PsJ HamnpsKeHUH
MeTasuioB. OOIe XUMHUeCKHe CBOMCTBAa MeTas/utoB. OO0IIre criocoObl TTO/TyYeHHsT
MeTa/I/IOB, MeTa//yprusi. DJIeKTPOJIM3 PaciljlaBOB U PaCTBOPOB COJIeM KaK OJIUH W3
criocoboB TIO/TydyeHHsT MeTasuioB. [IoHATHE O KOpPPO3WHM METa/l/IoB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriaBbl (CTanb, YyT'yH, AIOPaJFOMHAHUMH,
OpoH3a). [IpyMeHeHre MeTasl/IOB U CTJIaBOB B OBITY U MPOMBIIILJIEHHOCTH.

Memannabt A-2pynn

[[lesiouHble MeTasuibl: TIO/IOKeHUe B [leprogrueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
du3nyeckre U XMMUYeCKre CBOMCTBA (Ha TpUMepe HaTpHs U Kajus), ToyueHue.
OKcubl ¥ TUAPOKCUBI HATPUs U Kavs. [[puMeHeHue 111e/I0YHbIX MeTa/lVIOB U UX
coeiuHeHWH. buosiornyeckasi posib HaTPUS Y KaJlusl.

[[lenoyHO3eMeNbHBIE MeTa//Ibl MarHUM W KaJbLUM: TOJIO)KEHHWE B
[Teppoanyeckoun cucteMe xUMUUecKux 3jieMeHTOB [. V1. MeHjeneeBa, cTpoeHue
MX aTOMOB, Hax0>k/leHUe B Tipupojie. Pr3nueckre U XUMHUUYeCKUe CBOMCTBA MarHUs
Y Kajabuys. Baxneuiume coefHeHUs KaablUs W MarHusi (OKCHJ, THUAPOKCHU],
COJIM), CBOWCTBA, MpuMeHeHHWe. YKeCcTKOCTb BOJBI U CIIOCOOBI ee yCTpaHeHUS.
KpyroBopor kanbLysi B IpUpoze.



AJroMyHUN: TI0JI0KeHWe B [Tepuoanyeckor crucTeMe XUMUYECKUX 3/IEMEHTOB
. N. MenpeneeBa, CTpOeHHWe aTOMa, HaxXxOXKAeHWe B rpupoze. dusnyeckve u
XMMUUeCKre CBOWMCTBa atOMUHUS. AM(OTepHble CBOMCTBA OKCU/A U THPOKCH/IA
amoMuHus. [IpuMeHeHue alrOMUHUSA Y ero CIJIaBOB.

Memannbt b-2pynn

OOijasi  XxapakTepyuCTHKa MeTaioB b-rpynm  (MOGOYHBIX — TMOATPYIIN):
nosioxkeHne B Ilepuoguueckod cucTeMe XUMUYECKHMX 3syeMmeHToB [, .
MeH/jesieeBa, 0COOEHHOCTH CTPOEHUsI aTOMOB. SIBjieHHe «IpOoBasia» 3JIeKTPOHA Ha
TIpyMepe CTPOeHHsI aTOMOB XpoMa, Me/id, cepebpa. BaseHTHbIe COCTOSIHUSI aTOMOB
d-37emMeHTOB, CTeleHW OKHUCJIeHWS aTOMOB B COeJIUHEHUsIX. 3aBUCUMOCTb
KUC/IOTHO-OCHOBHBIX CBOMCTB OKCH/IOB M TH/IDOKCHU/IOB METa/JIOB OT 3HAueHUsi
CTeTNeHU OKWCJIEHUs d/IeMeHTa B COeJJMHEeHWU (Ha mpuUmepe COeJWHEHUM XpOoMa).
[TepBOHauasibHBIE TIPE/CTaB/IEHUS O KOMITJIEKCHBIX COeUHEHUSIX.

Menb 1 cepebpo: CTpoeHHe aTOMOB, CTeTleHH OKuCaeHUs. OOiiye KpaTkue
rpe/icTaB/ieHds] O (U3MUYECKUX M XWMHYECKUX CBOMCTBaxX IIPOCThIX BelleCTB
(B3auMo/IeliCcTBHE C KHUCTIOTaMHU-OKUCIUTENIMI), 00 MX OKCHJaX, TUAPOKCHIAX U
consix, ux rpuMeHeHud. [IpezcraBiieHus 06 aMMHAUHBIX KOMILIEKCaxX cepeOpa u
Meau. KauecTBeHHbIe peakI[uM Ha KaTHOHBI Meau (2+) 1 cepebpa.

LIMHK: cTpoeHue aToMa, CTeleHb OKUC/IeHUsl. XapaKTepUCTHUKa (GhHU3uUYecKux 1
XMMUUECKUX CBOMCTB, MPUMeHeHre, aM(OTepHble CBOUCTBA OKCU/IA U TH/IPOKCH/IA.
KauecTBeHHbIe peakiuM Ha KATUOHBI LIMHKA.

Keneszo: cTpoeHwe aToma, CTereHW OKUC/IeHUWs. HaxoxpeHue B Tipupoge.
du3nueckre U XMMUUeCKHe CBOMCTBA yKejie3a, ipuMeHeHue. buosiornueckasi posib
kene3a. Okcugpl, ruapokcuabsl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U TosyueHHe. KauecTBeHHble peakl[Md Ha KaTHOHBI keje3a (2+) u
ene3a (3+). UyryH u crajib — CrijiaBbl >kesie3a. [Ipor3BO/CTBO UyryHa M CTajM.
OKosioruueckre mpobsieMsl, CBs3aHHbIe C MeTas/lypruieCKUMU MPOU3BO/[CTBAMHU.

OKCrepuMeHTa/IbHOe U3yueHUe BelleCTB U SIBJIEHUU:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/VIOB Y CIVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMU;

MO/Ie/IMPOBaHUe MEeTa/NINYeCKON KPUCTA/NIMYeCKOM PeLLeTKH;

V3yuyeHue B3aUMOJENCTBUSI MeTa/uIOB C BOZOW, C pacTBOpamMHu COJIed H
KUCJIOT, UCC/Ie0BaHMe MPOLIeCCOB 3JIeKTPO/M3a pacTBopoB xyopuzaa meau (1) u
VOaU/A Kajvsi, KOpPO3UU METaJlJIOB;

n3yueHue ocobeHHOCTel B3aMMOJIEMCTBUS OKCHOB Kasblis W HaTpHUs C
BO/IOM, UX TUJPOKCH/IOB — C OKcuoMm yriepoaa (IV) u kucnoramy;

M3ydeHre CBOMCTB KapOOHATOB W TUAPOKAapOOHATOB KasIbI[Hs, )KeCTKOM BO/IbI;

V3yueHue TIPOLIeCCOB IIOyUYeHUs] THUAPOKCUIOB >Kejle3a, UX XUMUYeCKUX
CBOIICTB;



V3yueHre MPU3HAKOB MPOTEKaHUSI KAUeCTBEHHBIX PeaKLMM Ha UOHBI (MarHus,
Ka/ibLIusl, aIFOMUHMS, 1[UHKa, >Kese3a (2+) u xxene3a (3+), meau (2+);

HabJ/to/leHre U OfMCaHue OKpAllMBaHUs TMJlaMeHW MOHaMM HaTpusi, Kaaus 1
LEYISIVER

uccnefioBaHie aM(OTepPHbIX CBOWCTB TMAPOKCH[IA a/JFOMUHUS, THAPOKCHUAA
xpoma (III) u rugpokcHa LIMHKa;

pellieHre SKCIIepUMEHTaIbHBIX 3a/au Mo TeMe «BakHelilllve MeTaiibl U UX
COeIUHEeHVS».

XuMusA U OKpYy)Kawliasa cpeja

BemectBa 1 Marepuasbl B MOBCeJHEBHOW >KM3HU 4esiOBeKa. BakHewrve
BellleCTBa U MarTepuasbl, 00/1acTu uX npuMeHeHUs. be3omnacHoe uCoab30BaHUe
BeIleCTB M XUMHUUECKUX peakiuii B ObiTy. IlepBasi MoMOIlb TPU XUMHYECKUX
0’KOrax ¥ OTpaBJ/IeHUsX.

Hosble MaTepurasnbl ¥ TeXHOIOTUU. [IpUHLINIIBI «3€/IeHOW XUMUW».

OCHOBBI 3KOJIOTUYECKOM TpPaMOTHOCTA. XUMHSI U 3[0pOBbe. 3HaueHHe
M3y4YaeMbIX XUMHUYECKUX 3/IEMEHTOB U WX COeJVWHEHUW 1S (PYHKLMOHUPOBaHUS
opraHu3ma ueyioBeka. [ToHsTHe 0 3I0pOBOM 00pas3e >KH3HHU.

XuMuyeckoe 3arpsi3HeHHe OKpY’Karollell cpefibl. IKosoruueckue npobsiemel,
CBsI3aHHbIE C COeJMHeHUsIMU YIJIepo/ia, a30Ta, Cephl, TsuKeIbIX MeTasioB. IToHsATHe
o I[TJK. Posib XMuu B pellieHUuH 3KOJIOTHUeCKUX MpoOieM.

OKCIepUMeHTa/IbHOe W3yYeHue BeLeCTB W SIBJICHWU: O3HAaKOMJIEHHEe C
oOpa3ijaMu MaTepuasnoB (CTeK/O, CIJlaBbl MeTaljioB, TOJMMepHble MaTepHuasbl),
ornpefiejieHle  KWCJIOTHOCTM TIPUPOAHBIX BOJ, MOJe/NMpOBaHWe [poLiecca
o0pa3oBaHUs KUCJIOTHOTO Z0X/s1, U3yUeHUe ero BO3/|eMCTBYS Ha MaTepyabl.

IToBTOpeHHe W 0000IIeHHMe 3HAHWM OCHOBHBIX pa3/ie/iIoB KypcoB 8-9
KJ/IaCCOB

[Teproguueckuii 3aKoH U [leprioguyeckast cucteMa XMMHUYECKHX 3/IEMEHTOB B
CBeTe IMpeJCTaB/AeHNM O CTPOEHUs aToOMa. 3aKOHOMEPHOCTH B U3MEeHEeHUU CBOMCTB
XUMUUECKHUX 3JIEMEHTOB U UX COeIMHEHUH B Mepruojax U rpymrax.

CrpoeHue BelljeCTBa B TBepPOM, KUIKOM U ra3000pa3HOM COCTOSIHUW. Bubl
XUMUYECKOM CBSI3U. 3aBUCHMMOCTb CBOMCTB BeLeCTBa OT THIA KPUCTA/UIAYECKOM
pelleTK! U BU/ia XUMHAYECKOMN CBSI3H.

Knaccudukaiyss XUMUUeCKMX peakluid 10 pa3/iduHbIM  TIPU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTA TPOTEKAaHWA XUMWYECKUX TpeBpalleHud B
Pa3/IMUHbIX YCJOBUSIX Ha OCHOBE TIPE/ICTaB/IEHU XWMUUECKOW KUHETHUKUA W
TepMOJIUHAMUKWU.

XYWMHUYeCcKre peaklMd B pacTBopax. I'maponus cosnen. Peakuyn okucieHus-
BOCCTAHOBJIEHUS. DJIeKTPOJIU3.



CBolicTBa KWCJIOT, OCHOBAaHMM M COJeM B CBeTe IIpefiCTaBlAeHHN 00
3/IEKTPO/IMTUUECKOW  IUCCOLMALIMA U OKHUC/IUTE/IbHO-BOCCTAHOBUTEIBbHBIX
peakLusX.

Mesicnpeomemmble cesizu

Peanu3auisi MeXXripeAMeTHbIX CBsi3eid TIpU W3yueHHWHM XWUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSITUM, TaK U TIOHSITHH, TIPUHSITHIX B OT/AE/bHbIX eCTeCTBEHHbIX HayKaxX.

OO611e ecTeCTBeHHO-HayUHbIe TIOHATUS: siBJieHHe (TIpoLiecc), HayuHbId (akT,
TUroTe3a, TeOpUs, 3aKOH, aHa/lu3, CUHTe3, KaacCU(UKALUs, TepUOJUUHOCTD,
HabJ/Tto/leHre, SKCTIepUMeHT, MOjie/TMpOBaHue, M3MepeHue, MO/eJb, TeXHOJIOTHS,
MaTepHaJlbl.

dusmKa: BelecTBO, Teso, (PU3MUecKue BeIUUMHBI, eJIUHULIbI HM3MepeHus,
Macca, 00bEM, KOTMUeCTBO TETIOThI, aTOMbI M MOJIEKYJIbI, arperaTHbie COCTOSTHUE
Bell[eCTBa, CTPOEHWe Tra30oB, >XUAKOCTeM W TBepAbIX (KPUCTa/UIMUeCKUX) Tel,
KpHCTa/uIAuecKasi pelleTKa, 3/7eKTPOH, $iApO aToma, MPOTOH, HEWTPOH, WOH,
HYKJ/IU/I, U30TOIIbI, KBaHThI, PA/[MOAKTUBHOCTD, anbda-, 6eTa- U raMma-u3yueHue,
3JIeKTPUUECKUN 3apsi]], TPOBOIHUKHM, TIO/IyTIPOBOJHUKU, AU3/IEKTPUKH, COJTHEUHBIM
CTIeKTp, pa3/ioxkeHue 6eI0ro CBeTa B CIIEKTP.

Bbuonorus: skocucrema, buocdepa, HoToCHHTe3, TTPoLiecChl 0OMeHa BelleCTB,
MHUHepa/ibHble y/[00peHus, MHKDPO3JIeMeHTbl, MaKpO3/JIeMeHTbl, TUTaTe/bHbIe
BeIl|eCTBa.

leorpadus: artmocdepa, rugpocdhepa, MHUHepanbl, TOpHble TOPO/bI,
T0Jie3HbIe HUCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPCHI, TIJIaHeTa 3eMJIsl.

TexHo0rus: CTpOUTe/bHblE  TEeXHOJIOTUH, CeIbCKOX03SUCTBEHHBIE
TeXHOJIOTHUH, TeXHOJIOTHUY 3JIeKTPOHHOM MPOMBIIILIEHHOCTH, HAHOTEeXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS [IPOTPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TIPOTPaMMbI OCHOBHOTO OOII[ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUM B eJWHCTBe ydeOHON H
BOCTIMTAaTeIbHOM JlesTeTbHOCTH 00pa30BaTe/IbHOM OpraHU3al[ii B COOTBETCTBUHU C
TPaUI[MOHHBIMA POCCUHCKAMH COI[MOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMHU
I[eHHOCTSIMU, TIPUHATBHIMM B OOIIleCTBe MpaBWIaMH W HOPMaMM TIOBEJIeHHs U
CIMOCOOCTBYIOT TIpOLleCCaM CaMOTIO3HAHWS], CaMOPa3BUTHS W COLMA/IM3aLdN
00yUaroIUXCsl.

JIMUHOCTHBIE  pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
DPYKOBO/ICTBOBAaTbCSI ~CHUCTEMOM TIO3UTHUBHBIX I[€HHOCTHBIX OpUEHTALUH U
pacIIvpeHye OIbITa ZesITe/IbHOCTA Ha ee OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUS:

NIpOsiB/ieHWe IIeHHOCTHOTO OTHOIIIEHWsSI K OTeUeCTBeHHOMY KYJIbTyPHOMY,
HAayYHOMY W HWCTOPUUECKOMY HaC/e[Jui0, TOHUMaHWe 3HaueHUsT XUMHUYeCKOU
HayKUA U TEXHOJIOTMU B )KW3HU COBPEMEHHOTO OOII[eCTBa, B Pa3BUTUU YKOHOMHKH
Poccuu 1 CBoero pervoHa;

2) rpaX/JaHCKOT0 BOCTIMTAHUA:

Npe/iCTaB/ieHe O COIMAIbHBIX HOpPMaxX W TIpaBUIAX MEXTMUYHOCTHBIX
OTHOIIIEHW B KOJUIEKTHBE, TMpOsiBieHMe KOMMYHUKAaTUBHOW KYJIbTYPbl B
pa3HO0Opa3HOI COBMECTHOU JiesITeTbHOCTH;

CTpeM/IeHre K B3aMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B TIpoljecce yueOHOU U
BHEYueOHOMU eI TeTbHOCTY;

TOTOBHOCTb OL|€HMBAThb CBOE TOBe/leHHe W TIOCTYIIKU CBOWX TOBApHUIIed C
TO3UIIUM HPABCTBEHHBIX W TIPABOBBIX HOPM C YU€TOM OCO3HAHHS ITOC/Ie[CTBUI
TIOCTYTIKOB,;

3) hoopMUpOBaHNs LEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pEeHUYECKHe TPEe/ICTAaB/IeHHsI O BeIeCTBe U XUMHUUECKOM peaklvy,
COOTBETCTBYIOI[I€ COBPEMEHHOMY YPOBHIO pa3BUTHs HayKH M HeOOXOAUMBIe [jisI
TTOHUMaHUs CYII[HOCTA HayUYHOUW KapTHHBI MUPa;

0CO3HaHME 1[eEHHOCTH HAayuUHOTO TMO3HAHUs I Pa3BUTHS KaXKJOro UesioBeKa
Y TIPOM3BO/IUTE/ILHBIX CHJI O0IIleCTBa B 11€/I0M, POJIM U MeCTa HayKu «XUMUS» B
CHCTeMe HayYHbIX TMpeJCTaB/IeHUH O 3aKOHOMEDPHOCTSX PAa3BUTHSI TIPUPOJBI,
B3aMMOCBSI35IX Ue/I0BeKa C MPUPOJHOM U TEXHOJIOTMYECKOW Cpefiou;

To3HaBaTe/lbHAs MOTHMBALIUS W WHTEpeC K OOyYeHWr0, TOTOBHOCTb M
CIOCOOHOCTH K CaMOpAa3BUTHI0O U CaMOOOpa30BaHMIO, K HCC/Ie[0BaTe/IbCKOU



JesiTe/IbHOCTA, K OCO3HAaHHOMY BbIOODY HaripaB/ieHHsI U YPOBHsS [a/bHeMIero
o0OyueHus;

4) BOCIMTaHUS KYJIbTYPbI 3[J0POBbA:

OCO3HaHWe LIeHHOCTU JKW3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOeMY
3/JOpPOBBIO, yYCTAaHOBKA Ha 370pOBBIM 00pa3 >KM3HH, OCO3HaHWe ITOC/TIe[CTBUN U
HeTpusTHe BpeAHbIX TpUBbIUeK (YroTpebsieHus aJKOTo/isi, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHrsI TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B YUeOHBIX U )KU3HEHHBIX CUTYalUsX;

5) TPyAOBOro BOCIUTAHMS:

dbopMUpOBaHMe LIEHHOCTHOTO OTHOILIEHUS K TPYZOBOW JeSTe/JIbHOCTH Kak
eCTeCTBEHHOM MOTPeOHOCTH uesioBeKa U K MCC/e/]oBaTe/IbCKOM /leaTe/TbHOCTH Kak
BBICOKO BOCTpeOOBaHHOM B COBpPeMEHHOM 00I1IeCTBE;

pa3BUTHe HHTepeca K mpodeccrsiM, CBSI3aHHbIM C XUMHEM, B TOM uucjie K
npoeccusiMm HayuyHoU cepbl, 0CO3HaHWE BO3MOXXHOCTH CaMOpeasiv3alii B 3TOU
cdepe;

6) 3K0/10rH4ecKoro BOCIIUTAHUSA:

0CO3HaHWe HeO0OXOANMOCTH OTHOILIEHHS K TIPUPO/ie KaK UCTOYHUKY YKU3HU Ha
3emMJsie, OCHOBe ee CyIlleCTBOBaHMUS;

TOBBIIIIEHWE YPOBHS 3KOJIOTUYECKOW KY/IbTYyphl: TIpuoOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX TIOC/I€/ICTBUM  [I/Ist
OKpY>Karollleld Cpefibl; OCO3HaHWe TIJI00a/bHOTO XapakTepa JKOJIOTHYeCKUX
npobsieM U TyTeild UX pellleHUs; CTTIOCOOHOCTh TIPUMEHSATb 3HaHUS, TOydaeMble
TIPY W3y4YeHUW XUMUH, [T PellieHus 3a/layu, CBSI3aHHBIX C OKPY’Karolllel cpejiou;
aKTUBHOE HeNpusiThe [eUCTBUM, TIPUHOCALIMX BpeJ OKpYXKarollleh CpeJe;
0CO3HaHWe CBOEM PO/M KakK TpakJaHWHa U MOTpeOuTe s B yC/IOBUSIX B3aMOCBSI3U
TIPUPOJHOM, TEXHOJIOTUUECKOM U COLMA/JIbHOM Cpejl; TOTOBHOCTb K YUYaCTHIO B
NpaKTUYeCKOM JiesiTe/TbHOCTH 3KO0JIOTMUeCKON HarpaB/IeHHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MerTamnpeameTHbie pe3y/ibTaThbl 00YyYarOIIMXCsl, OCBOUBILKX TPOrPAMMY TI0
XHUMHH OCHOBHOT'O 00111ero 06pa3oBaHusl, BK/IFOUAOT:

yCBOEHHE MEeXXJUCIIUTITMHAPHBIX (MeXKIIpeJMeTHbBIX) TOHSATHM, OTpaXkaroIIuX
MaTepuaqbHOe eJWHCTBO MHpa M IIpollecC II03HaHWsl (BeljecTBO, CBOMCTBO,
9Heprusi, siBjieHWe, Hay4yHbId (akT, 3aKOHOMEPHOCTh, TMIIOTe3a, 3aKOH, Teopwus,
Hab/Tto/leHre, U3MepeHue, UCCeloBaHue, SKCIIEPUMEHT U AipyTure);

OBJIa/leHHe YHHBepCaJbHbIMU yueOHbIMU [JeHCTBUSIMM (TI03HaBaTeTbHLIMHU,
KOMMYHUKATUBHbIMM,  PeTry/JISITUBHbIMH),  BaXHbIMU  [I/ii  TIOBBIIIEHUS
3¢ deKTUBHOCTH OCBOEHUs COJEep)KaHWs yueOHOro mpeaMeTta, (OPMHPOBAHUS



KOMIIeTeHLIU, a  TakKe  TMPOEKTHO-UCC/e/I0BaTe/IbCKOM  /lesITe/IbHOCTH
o0yuarolmxcs B Kypce XUMHH;

CroCOOHOCTh WX HCII0/b30BaTh B yueOHOM, M0O3HaBaTe/bHOW M COIMaTbHOM
TIpaKTHKe.

ITo3HaBaTe/ibHBIE YHHUBePCA/IbHbIE y‘-lEﬁHLIE }Z[EﬁCTBPlﬂ

Ba3oBble jloruyecKue JAeiiCTBHs:

YMEHUsI MCIIOMb30BaTh TIPHEMBI JIOTUUECKOTO MBIIIJIEHUsT TPH OCBOEHUHU
3HaHWU: PaCKPbIBATh CMBIC/T XUMUUYECKUX TTOHSATHM (BBIZE/IATh UX CYIIleCTBEHHbIE
MIPU3HAKH, YCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMHU TIOHSITUSIMU); aHATM3UPOBATh,
CpaBHMBaTh, 00001IaTh, BBLIOMpPATL OCHOBaHUA [/ KJIacCUPUKALUA U
CHCTEeMaTH3alud XUMAUYECKUX BEIeCTB U XUMUUECKHUX PeakI[{i; yCTaHaB/IWBATb
TIPUUHMHHO-C/Ie/ICTBEHHbIE  CBSI3M  MeXAy O00beKTaMyd W3y4yeHWs; CTPOMTH
JIOTUYeCcKWe pacCykiaeHus (MHAYKTHUBHbIe, [eAyKTUBHbIe, TI0 aHAJIOTHH);
TnipejijlaraTh KpUTePUX U BbISBJSATH 0OI[Me 3aKOHOMEPHOCTU U TPOTUBOpEUHs B
H3yJaeMbIX IpoLleccax W SIBJIEHHSX; MPOBOJUTH BBIBOJLI M 3aK/TIOUEHUS; YMEHUS
NIPUMEHSATb B TIpollecce TMO3HaHWs TIOHATHS (TpeJMeTHble W MeTarlpeMeTHbIE),
CUMBOJIMYeCKHe (3HAKOBBIE) MO/Ie/U, HUCII0/Ib3yeMble B XUMUH, Mpeobpa30BbIBaTh
Mo/ie/TbHbIe TIpe/ICTaBIeHUs] — XUMUUeCKHM 3HaK (CUMBOJI 3/leMeHTa), XUuMUUecKast
dopMysia ¥ ypaBHeHHEe XMMHUECKON peakIMM — TIPU pellleHny yueOHBIX 3ajad; C
YUETOM 3THUX MOJE/NbHbIX TIpe/ICTaB/IeHMM  XapaKTepr30BaThb H3ydaeMble
XUMHUUeCKUe Bell[eCTBa U XMMUUeCKUe Peaki[iu.

Ba3oBble wucC/Ie/j0oBaTe/IbCKHe JAelicTBUA (MeToAbl HAyYHOr0 T03HAHUS
BeIl[eCTB U sIBJIeHUH):

yMeHUs TIPUMeHSITb MeTO/bl Hay4HOTO TI03HaHWs BeIeCTB U SIBJIEHWM Ha
IMIIUPUUYECKOM U TeOpeTHYeCKOM YPOBHSIX B YyueOHOW TI03HaBaTe/JIbHOW W
TIPOEKTHO-UCC/IeI0BaTeIbCKON JesiTe/IbHOCTH;

YMeHUsI WCII0/b30BaTh TOCTaBJeHHbIE BOMPOCHI B KaueCTBe WHCTPYMEHTa
T03HAHUS ¥ CaMOCTOSITe/IbHO CTAaBUTh BOTIPOCHI; aHATM3UPOBATh (PAKTHI, BLIB/IATh
1 (opMynMpoBaTe TIpoOsieMy, OTpefessiTh 1jeflb M 3aJ[aui, COOTBETCTBYIOII[UE
pelilieHu0 TTPo0ieMbl; TIpe/jlaraTh OMKUCaTeNbHYI WK 00bICHUTEIbHYIO TUTIOTe3y
W OCYIIECTB/IATH ee TIPOBEPKY; yYMeHMs TIPOBOAUTbL HM3MEPeHUs HeoOXOAMMBIX
TapaMeTpoB, BBIUKC/IEHHS, MOJe/IMPOBaHNe, HAOMOAeHNUs W SKCIIePUMEHTHI
(peanbHble W MBIC/IEHHBIE), CAaMOCTOSITEJIbHO TIPOTHO3UPOBAaTh Ppe3y/bTaThl,
dbopMyvpoBaTh 0000I1leHHsT U BBIBOJBI M0 pe3yJbTaTaM MPOBeZEHHOI0 OIbITa,
WCCIeJOBAHMSI, COCTABJIATh OTUET O TIPOJie/laHHOM paboTe;

Pa6oTa c nuadopmarueii:

yMeHUs] OPUeHTHUPOBATLCS B Pa3/IMUYHbIX MCTOYHUKAX WHGOpMaluy (HayuHO-

ToMy/isipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHsl, CITpaBOYHbIe T10CoOus,



pecypchl VIHTepHeTa); aHa/IM3UPOBaTh MH(OPMALIUIO ¥ KPUTUUECKU OLIeHHWBATh ee
JOCTOBEDHOCTh W  HENpPOTUBOPEUMBOCTh, OTOMpaTb W UHTEPIPeTHUPOBAaTh
vHbOpMaIMio, 3HAUUMYIO [Ji pellleHUs] yueOHOW 3a/laud; yMeHHs TPHUMEHSITh
pa3nuuHble MeTOAbI U (HOPMY/IMPOBATh 3ampoChl TP TIOMCKe U OTOope
vHbopMaluy, HeoOXOJUMOW /il BBITIOJIHEHUST y4ueOHBIX 3a7iau; WCIOIb30BaTh
MH(GOPMAILMOHHO KOMMYHUKATUBHbIE TEXHOJOTMM W pa3/iiyHble TTOWCKOBBIE
CUCTEMbBI; CAMOCTOSITe/TbHO BbIOMpATh OMNTHManbHYH (OPMY TIpe/iCTaB/IeHUs
vHbopMaluu (cxembl, rpaduku, gUarpaMMbl, TaO/IWIbI, PUCYHKH W [PyTrHe
dbopMbI); yMEHHUsS HMCIIOMb30BaTh Hay4HbIN SI3bIK B KaueCTBe CpeACTBa paboThI C
XMMUUeCKOM UWH@opMaluel; TMpUMeHsITb MexXIpeaMeTHble (dbusnueckue U
MaTeMaTHh4yecKyue) 3HaKW UM CUMBOJbI, (hOpMyJibl, abOpeBUaTyphl, HOMEHK/IATYypYy,
UCTIOMb30BaTh U TpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKWE  CpPeZCTBa
HarJisiIHOCTH.

KOMMyHI/IKaTI/IBHblE yHuBepcCd/ibHbIE y‘-lEﬁHbIe AEﬁCTBHH:

1) ymenwus obieHust (MMCbMEHHON M YCTHOWM KOMMYHUKALAN):

TIpe/ICTaB/IsATh TOJiyueHHble pe3y/bTaThl MO3HABaTeTbHOU MesTeJIbHOCTH B
YCTHBIX U TIMCbMEHHBIX TeKCTaX; IyOJMYHO BBICTYINaTh C Tpe3eHTaluei
pe3y/bTaTOB BBIMIOJHEHHSI XWUMHUECKOrO0 3KCIeprMeHTa (MCCiieJoBaTenbCKOM
nabopaTopHOM WM MPaKTHUeCKOUW paboThl, yueOGHOTO TIPOEKTa); B X0/e Juaiora v
(W) AUCKYCCHU 3a/laBaTh BOTIPOCKI TI0 00CY’K/IaeMoii TeMe U BbICKa3bIBaTh UEH,
dbopMyMpoBaTh CBOM MpeAJioKeHUs] OTHOCUTE/IbHO BBITIO/THEHUS TIpeI0KeHHOU
3a/auul.

2) yMeHUs1 yueOHOT'0 COTPYAHAUECTBA (IPyMToBasi KOMMYHHUKAI[Hs):

yuaCTBOBaTh B TPYMNOBLIX (hopMax pabOThI: TUIAHMPOBATH OPTaHU3AIIHIO
COBMeCTHOM paboThl, OmpefensTb CBOK pOJib, pacrlpefensTb 3aZaud MeXIy
YyjieHaMH TPYMMbl; BBIMIOJHATE CBOK uacTh pabOThl, KOOPAWHUPOBATH CBOU
JeNCTBUS C AeUCTBUSIMU JIDYTHMX WIEHOB KOMaH[bl, OMpejeNsiTh KPUTEePUHU TI0
OlleHKe KaueCTBa BBITIOJIHEHHOW pabOThI; pellaTh BO3HHUKArOI[He IMpobeMbl Ha
OCHOBe ydYeTa OOIIMX WHTEPECOB M COTJIaCOBAHUS TIO3UWIIWM, yuyaCTBOBAaTh B
obcyxzeHu, oOMeHe MHEHUSMH, «MO3TOBOM IITypMe» U JpPyrux (opmax
B3aUMO/IEHCTBHSI.

Pery/ifTHBHBbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA

OBnajieHre yHUBEPCA/TbHBIMU yUeOHBIMUA DEeryJSTUBHBIMU JeNCTBUSIMU
BK/IFOUaeT pa3BUTHEe CaMOOpraHu3allid, CaMOKOHTPOJsl, CAMOKOPPEKI[A, B TOM
yucsie:



yMeHUsI pelllaTh yueOHble W HCC/IeoBaTe/NbCKUe 3afaud: CaMOCTOSITEbHO
BLIOMpaTh CrI0CcO0 pelieHUst yueOHOM 3ajlauM (CpaBHUBATh HECKO/ILKO BapHaHTOB
pellleHusi, BbIOMpaTh Haubosiee TIOAXOJAIMA C y4eTOM CaMOCTOSITE/IbHO
BbI/[e/IeHHBIX KPUTEePUEB), TUIAaHUPOBAaTh CBOIO pabOTy TpU pellieHry yueOHOU win
WCC/IeJoBaTe/IbCKOM  3aflaud; Ha  OCHOBe  TIOTyYeHHBIX  pe3yJ/IbTaTOB
dbopmynvpoBaTh 0000I1eHNsT U BBIBOJbI, TTPOrHO3UPOBATh BO3MOXKHOE Da3BUTHE
MPOIIECCOB;  AHA/IM3UPOBATh pe3y/bTaThl: COOTHOCHUTh CBOM [IEMCTBUS C
TUIAHUPYEeMbIMU  pe3yJibTaTaMH, OCYIIeCTB/ISTb CaMOKOHTDOJIb [IeATeIbHOCTH;
KOPPEeKTHPOBATh CBOIO ZIeSITeJTbHOCTh Ha OCHOBE CaMOaHa/Ii3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATBI

[TpemMeTHBIE pe3y/bTaThl OCBOEHHS ITPOrPaMMbI 0 XWMHUKA OCHOBHOTO
ob1riero obpa3oBaHus Ha yriyb/eHHOM ypoBHe HMMelOT o0iijee coeprkaTe/lbHOe
AP0 C TIPeAMETHBIMU pe3y/bTaTaMM 0a30BOTO YPOBHS, COT/IACOBAHBI MEXXKIY
coboli, UTO TI03BO/ISIeT peayM30BbIBaTh YIIyO/eHHOe H3yueHHe KaK B paMKax
OTJEe/NbHbIX K/IacCOB, TaKk W B paMKaxX peanu3alid WHAWBHUAYaTbHbBIX
oOpa3oBaTe/ibHBIX TPAEKTOPHH, B TOM UHCJIe UCITO/b3Ys CeTeBOe B3aNMOJeMCTBHe
opranusaiuu. I1o 3aBeplieHUH peau3ali MPOTrpaMMbl YIiy0/JeHHOTO YpPOBHS
oOyuaroiyecsi CMOTYT JieTallbHee OCBOWTb MaTepHas, OB/AZieTb PaCIIMpPeHHbIM
KPYT'OM ITOHSITUM ¥ METO/IOB, PeIlaTh 3a/jauu 00/iee BLICOKOTO YPOBHSI CJIO’KHOCTH.

[TpemMeTHBIE pe3y/bTaThl BK/IIOUAIOT: OCBOEHHe O0Yyuarol[UMHCS HayUHBIX
3HaHWM, YMEHWM U CIOCOOOB [JeHCTBUM, CHerUbUYecKUX [ IpeMeTHOU
obnmacth «XWMHS»; OCHOBbI HAyUHOTO MBbIIUIEHUS; BH/bI JI€AT€IbHOCTH II0
TOJIyUeHHUI0 HOBOT'O 3HAHWs, €ro HWHTepIipeTaldd, TmpeoOpa3oBaHUI0 U
NPUMEHEHHI0 B pa3/MUHbIX Y4eOHbIX M peanbHBIX >KU3HEHHBIX YC/IOBUSX;
00ecreurBalOT BO3MOXKHOCTb YCIIEIIIHOTO OOyYeHUs Ha C/IeJYIOL[eM YpOBHe
obpa3oBaHusl.

K koHny obOyuenussi 8 8 kaacce y obyuaromierocsi OyayT chOpMHPOBaHbI
C/lefiyrolie TIpeJIMeTHbIe pe3y/bTaThl HW3yUeHWs XUMUM Ha YrayO/ieHHBIM
yYPOBHE:

pPacKpbiBaTh CMBIC/T OCHOBHBIX XUMHUUYECKHUX TIOHSTUM: aToM, MOJIeKY/a,
XUMUUECKUW 3JIEMEHT, MeTa/l/l, HeMeTasl, a/uIOTPOMusi, MPOCTOe BeleCTBO,
C/IO’KHOE BeIeCTBO, CMeCh (OAHOPOJAHAasi U HeOJHOPOAHasi), Ba/le€HTHOCT,
OTHOCUTe/IbHasi aTOMHasi U MOJIeKy/IsipHasi Macca, KOJIMUeCTBO BelljeCTBa, MOJIb,
MOJISIDHasi Macca, MaccoBasi [0/l XMMUUEeCKOTrO »3JjieMeHTa B COeJJMHEeHWH,
MOJISIPHBIN 00BbEM, OTHOCUTE/TbHAsI TIJIOTHOCTD T'a30B, OKCH/I, KUC/IOTa, OCHOBaHUe,
co/ib, aM(oTepHbIM OKCHU/, aM@OTepHbIi TUADPOKCHZ, XUMHUeCKasi peaklius,



K/accudUKalysl peakivii: peakliud COeJJUHeHHs, peakliuM Pa3/ioyKeHHsl, peakiuu
3aMelleHHs], peakliud oOMeHa, 9K30- M 3HAO0TepMUYEeCKHe peaki[iH; TeTI0BOM
3¢ deKkT peakiuu; sIpO aToMa, 3/eKTPOHHBIM C0M aTOMa, aTOMHasi opOuTasb,
paZyC atoMa, XUMUYecKasi CBsi3b, MOJISIPHAsi U HeroJisipHasi KOBaJIeHTHas1 CBSI3b,
VOHHas CBfI3b, WOH, KaTHUOH, AaHWOH, paCcTBOpP, MacCOBasi [OJil BelllecTBa
(DpoLjeHTHasi KOHLIeHTpaLusi) B pacTBOpe, MOJIsSIpHasi KOHLIEHTpalusi BelljeCcTBa B
pacTBOpe; 37€KTPOOTPULIATEIbHOCTb, CTeleHb OKHWC/IeHWs, OKUCIUTeNu |
BOCCTaHOBUTE/H, OKHCJIeHHE v BOCCTAHOBJIEHUE, OKHWC/TUTe/TbHO-
BOCCTAaHOBUTE/IbHbIE peaKIiy, MeTO/, 3/IeKTPOHHOT0 OaaHca;

WUTKOCTPUPOBAaTh  B3aUMOCBSI3b  OCHOBHBIX XMUMHUYECKUX TIOHATHA U
TIPUMEHSITh 3TH TIOHSITHS MPY ONKMCAHUM Bell[eCTB U UX TMpeBpallleHUl;

WCII0/Tb30BaTh XMMUUECKYH) CUMBOJIMKY /i1 COCTaB/eHust (h)OpMYyJl BeleCTB
Y ypaBHEHUU XUMHUYECKHX peaklvu;

OTipe/ie/isiTh Ba/IeHTHOCTb aTOMOB 3/7IeMEHTOB B OWHApHBIX COeAVHEHUsIX,
CTerieHb OKWC/eHUSI 3/1eMeHTOB B OWHApHBIX COeJMHEHUSIX, TPUHA/IeXXHOCTb
BelLLIeCTB K OTpe/je/IeHHOMY KJ/IacCy COeJJMHEeHUU Mo popMyJiaM, BUbl XUMUUECKOU
CBSI3U (KOBa/IeHTHOM Y MIOHHOM) B HEOPraHUYeCKUX COeIMHeHUSIX;

pPacKpbIBaTb CMBIC/ 3aKOHOB COXPaHEHWsI MacChl BeIeCTB, MOCTOSHCTBA
cocTaBa, [lepuoaunueckoro 3akoHa [I. V. MeHjeneeBa, aTOMHO-MOJIEKY/ISIPHOU
TeOpUH, 3aKOHa ABOTa/Ipo U €ro CJieICTBUM, Npe/ICTaB/IeHUH 0 HayUHbIX MeTOo/lax
MO3HAaHUS, B TOM UMC/Ie SKCIEePUMEHTalbHbIX W TeOpPeTUYeCKUX MeToJax
VICCJIeJOBaHNUS BeLeCTB U U3yUYeHUsI XMMUUeCKUX peakKLvu;

JIeMOHCTPHPOBAaTh TIOHMMaHWe TMepUO/IMUeCKOM 3aBUCMMOCTH CBOMCTB
XMMUUECKHUX 3JIEMEHTOB OT UX MoJioxKeHus1 B [lepuonueckont cucreme:

ONMMCHIBAaTh W XapaKTepu3oBaTh TabiuuHyto ¢opmy [leproanueckoit
CUCTeMbl XUMHYECKHUX 3JIEMEHTOB: pa3/nMyaTh MOHATUS «TrJaBHasg noAarpyrmna (A-
rpymma)» u «mobouHas nogrpytma (b-rpyrmmna)», «Manblie TIepuob» U «OOJbIIHe
I1epUO/bI»;

COOTHOCUTh 0003HaueHus], KOTOpble UMerTCs B Tabsuile «[lepuoguueckas
cucteMa XuMmMuueckux asemeHTtoB [I. WM. MeHgeneeBa», C UWC/IOBBIMU
XapaKTepUCTUKaMU CTPOEHHUsI aTOMOB XHMMMUYECKHX 3/IeMeHTOB (COCTaB W 3apsij
s7pa, o0lijee YMC/IO TEKTPOHOB U PACIIpe/ie/ieHre UX T10 37IEKTPOHHBIM CJI0sIM);

OOBSICHSTH CBSI3b TIOJIOKEHUSI 37eMeHTa B I[lepuoanueckoi cucreme C
pacripefie/ieHueM 5JIEKTPDOHOB TI0 3HEpPreTUYeCcKWM YypPOBHSIM, MOAYPOBHSIM M
opbuTansIM aTOMOB TI€PBBIX UeThIpeX IepHO/IOB;

K/IaCCU(ULIMPOBATh XHWMHUUECKHE 3JIeMEeHThl, HeopraHu4yeckKue BelecTBa,
XMMHUECKre peakiuu (10 YMC/Iy U COCTaBy YYaCTBYHOL[MX B peaklMy BeIeCTB, 10
TeryIoBoMy 3¢ dexTy);



XapaKTepu3o0BaTb (OMHUCHIBaTh) (H3MUecKhe U XUMHUECKWe CBOMCTBa
TIPOCTBIX U CJIOXKHBIX BeleCTB: KUCIOPOZA, BOAOPO/A, BOAbI, 001i[e XUMHUUecKue
CBOMCTBa OKCH/OB, KHC/IOT, OCHOBAHMUM U COJIeM, F€HEeTUYECKYI CBSI3b MEXIY
HUMHU, TIOATBEp’K/asi MprMepaMy MOJIEKY/SIPHbIX YpaBHEHUUM COOTBETCTBYIOILHX
XMMMWYECKUX peaKLui;

OMUCHIBATH POJIb KMCI0PO/A, BOJOPOAA U BO/bl B MPUPOJHBIX Tpolieccax, B
JKUBBIX OpraHM3Max, WX MpUMeHeHHe B pa3/IMUHbIX OTPAC/sX MPOMBIIIIEHHOCTH,
BO3MO>XHO€ UCMO0JIb30BaHWE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHITH W TPOTHO3WMPOBATh CBOMCTBA BeI[eCTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHUs], BO3MOKHOCTH TPOTEKaHWsI XUMHUYEeCKUX MpeBpaljeHul B
Pa3MYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IBHYI0 MOJIEKY/ISIDHYIO M MOJIIPHYHO MacChl BeILeCTB,
MOJISIPHYIO0 MacCy CMeCH, MOJIbHYIO [IOJIF0 XUMUUYECKOT0 37ieMeHTa B COeJIMHEHUH,
MacCOBYHO [0J/IF0 XMMUUECKOro 3jieMeHTa 1o (opmyJsie coelMHeHUs, HaXOAUTh
MPOCTEHUIIYI0 (POPMYJTy Bell[eCTBa MO MaCCOBBIM WM MOJIBHBIM J0JISIM 3/IEMEHTOB,
MacCOBYIO [JJOJIF0 BelllecTBa B pacTBOpPe, MOJISIDHYIO KOHL|EHTPAL|UIO BelleCcTBa B
pacTBope, MPOBOJUThL PACUETHI 0 YpaBHEHUSIM XUMUUECKOU peakiiuy;

TIPUMEHSITh OCHOBHBIE OTepaluy MbICIUTENbHOW AesTeJIbHOCTH — aHalIu3 U
CUHTe3, CpaBHeHMe, 00001ileHre, CUCTeMaTU3al[1io, KaacCU(hUKAI|io, BbISBIEHUE
TIPUUMHHO-C/Ie/ICTBEHHbIX CBsi3eld — /11 W3y4ueHUs] CBOWCTB BeleCTB U
XUMHUUECKUX peakiiii, eCTeCTBeHHO-HayuHble MeTOZbl 1T03HaHUsI — Hal/oeHue,
v3MepeHue, MOJie/IMpOBaHue, SKCepuMeHT (peasbHbIi M MBICJEHHBIM) — /151
OCBOEHUSs yueOHOI 0 Co/iepyKaHus;

pPacKpeIBaTh  CYIHOCTb IIPOLIECCOB  OKUC/IEHUSI U  BOCCTaHOBJIEHMS,
COCTaBJIAITb YypaBHEHHUsI TPOCTbIX OKUC/IUTEbHO-BOCCTAHOBUTE/IBHBIX peaKLUi
(MeTo0M 3/1€KTPOHHOTO OasaHca);

yCTaHAB/MBaTh CBSI3M MEX/y peanbHO HaOMOZ@eMbIMM XUMHUUYECKUMU
SBJIEHUSIMH M TIPOIeCCaMU, TIPOUCXOASAIIMMA B MaKpO- U MUKPOMHPE, 00BSICHATh
TIPUUMHBI MHOT'000pa3ust BeliecTB, COOTHOCHUTh XUMHUUeCKHe 3HaHWs CO 3HAHUSIMHU
ApYTUX yueOHBIX TTpeIMeTOB;

cobmopate mpaBusia  Oe3omacHoit  paboTel B s1abopaTopuu  MpU
WCTIOMb30BaHUM XUMHUUECKOW ToCcyAbl U 000py/oBaHUs, a TakKe TpaBuia
oOpailjeHus1 C BeIlecTBaMd B COOTBETCTBMU C WHCTPYKLUSMH BBITIOTHEHUS
71ab0paTOPHBIX OIBITOB M TIPAKTHUYECKHMX PAbOT 10 TO/y4eHWI0 W COOMpaHUIo
ra3oo0pasHbIX BellecTB (BOAOPOJAa U KUCI0pO/a), TPUTOTOBIEHUIO PAaCTBOPOB C
ornpeJie/leHHOM  MaCCOBOM IO/l  pacCTBOPEHHOrO  BeLecTBa,  PeLIeHUI0
9KCIIePUMEHTANbHBIX 3afau 1Mo TeMe «OCHOBHBIE KjacChl HEOPraHWYeCKHX
CcoeIMHEeHUI»;



J€MOHCTPUPOBaTh  BjafiecHWe OCHOBaMHM  XUMMUYECKOW T'DaMOTHOCTH,
BKJIFOUaloIell yMeHusi 6e30macHOro obpailleHusi C BelljeCTBaMU, KCI0J/Ib3yeMbIMU
B MOBCeZIHEBHOM »KM3HH, a TaK)Ke 3HaHUe MpaBWJ/ TOBe/leHus B 1ie/isiX cOeperxeHus
3/J0POBbS1 M OKpY>Karollell cpeJibl.

K xoHily oOyueHusi 8 9 kaacce y obyuatomerocs OyayT chopmMUpOBaHbI
c/lefiyloliie TIpe[MeTHble pe3y/bTaThl MW3yueHUs XUMUKA Ha yrayOsieHHbIM
YPOBHE:

PacKpbIBaTb CMbIC/T OCHOBHBIX XUMUUECKHUX MOHATUM: XUMUYECKUU 37IEMEHT,
aToOM, MOJIeKyJla, HWOH, KaTHOH, AaHWOH, >JIeKTPOOTPULATeTbHOCTb, CTeleHb
OKMC/IeHUs, XUMUYecKasi peakLiysi, TerIoBOM 3((eKT peakluu, MOJib, MOJISIPHbIN
00BEM, pacTBOp;

3J1EKTPOJIUTBI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIMTUUECKast AUCCOLMALIUS, peaklun
WOHHOrO 00MeHa, THUAPOW3 coyieid, obpaTHMble W HeoOpaTHMble peakIjuH,
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakLUy, OKUC/IUTelb, BOCCTaHOBUTEJIb,
OKHC/JIeHWe W BOCCTAaHOBJIEHWe, 3JIEKTPO/M3, a/JIoTpOnusi, aM(OTepHOCTb,
XMMUUEeCKasi CBsI3b (KOBas/ieHTHasl, UOHHAsl, MeTa//InuecKas), Me>KMOJIeKYJISIpHbIe
B3aUMOZEeNCTBUS (BOJOpPOAHasi CBsi3b, CUIbl BaH-zmep-Baanbca), KOMILIEKCHbIe
coeMHeHUs], KPUCTa/UIMUecKre pellleTKd (PUMUTUBHas Kybuueckas, 0ObEMHO-
L[eHTPHUPOBaHHast KyOunueckas, rpaHel|eHTPUPOBaHHas KyOHnueckas,
rekcaroHajibHasi IUIOTHOYIIAKOBaHHas), KOPPO3Ws METaslvIOB, CILIaBbl; CKOPOCTb
XMMUUECKOM peakliy, KaTaanu3, XMMAYeCKoe PaBHOBECHE, 3/1IEMEeHThl XUMUYEeCKOH
TepMOJIMHAMUKH KaK OJJHOW U3 TeOpeTUYeCKMX 0CHOB xumuy; [11K;

WTKOCTPUPOBaTh  B3aUMOCBSI3b  OCHOBHBIX XUMHUECKUX TIOHSITAA U
TIPUMEHSITh 3TU TIOHSITHS MPU ONKMCAHUM Bel[eCTB U UX MpeBpallleHUl;

WCI0J/Ib30BaTh XMMUYECKYH0 CUMBOJIMKY [I/Isl COCTaBeHusi (h)OpMyJl BellleCTB
Y YPaBHEHUU XUMHUUYECKHX peaKklvu;

ompejie/iAiTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMHUUYECKUX 3/IeMEHTOB B
COeJJMHEeHUSAX Pa3/IMYHOro COCTaBa, NPUHA/JIEKHOCTh BeILeCTB K OIpese/leHHOMY
K/lacCy coequvHeHWM 10 (opMysaM, BUbl XHMUUECKOM CBSi3U (KOBa/€HTHOM,
VOHHOW, MeTa/U/IMueCcKol) B HeOpPraHWueCKUX COeAUHEHUsX, 3apsi/i HWOHa II0
XMMUUECKOU (opMyJsie, xapakTep Cpefibl B BO/JHbIX pacTBOpPax HeOpPraHU4eCcKUX
COeIMHEHWH, TUI KPUCTA/VIMUeCKOU pellleTKM KOHKPETHOTO BellleCTBa;

packpeiBaTb cMbIci1 [lepuoanuyeckoro 3akoHa [I. M. Menpgeneesa u
JIeMOHCTPHPOBATh €ro IOHUMaHHe:

ONMMCHIBATh W XapaKTepu30BaTh Tab/WuHylo ¢opmy Ileproanueckoit
CUCTEMBl XMUMUYECKHX SJIEMEHTOB: pa3auuyaTh IMOHATUSA «A-rpymma» u «b-
TpyIIa», «Majble TIePUO/IbI» U «DOMbIIINe TepHUOIbI»;



OOBSICHSTH CBSI3b TIOJIO’KEHUSI 37eMeHTa B I[lepuozmnueckoi cucreme C
pacrpejie/leHUeM 37eKTPOHOB [0 SHEPreTUUeCKUM YPOBHSIM, MOAYPOBHSIM H
opbuTansiM aTOMOB TI€PBBIX UeThIpeX IeprOo/IOB;

BbI/Ie/IITh OOIIie 3aKOHOMEPHOCTH B M3MEHEHWHM CBOMCTB 3/IEMEHTOB U MX
coelMHeHU (KHUCIOTHO-OCHOBHBIX U OKHC/UTE/IbHO-BOCCTaHOBUTE/IbHBIX CBOWCTB
OKCHUJIOB U TUJIPOKCH/OB) B TIpe/iesiax MasibIX MepUO/i0B U TJIaBHBIX MOJIPYIII C
y4eTOM CTPOeHHS UX aTOMOB;

PacKpbIBaTh CMBIC/I TEOPUH 3JIEKTPOJIUTUYECKOW IUCCOLMAIMY, 3aKoHa ['ecca
W ero CaeJCTBUM, 3aKOHa [AEeHMCTBYIOIIUX MacC, 3aKOHOMEDHOCTEeU H3MeHeHMsI
CKODOCTM XWMHUUECKOW PpeaklMy, HarpaB/ieHHuss CMeLleHUs] XHMUUeCKOro
paBHOBECHS B 3aBUCUMOCTH OT pa3/IMYHbIX (DaKTOPOB;

K/IaCCU(ULIMPOBATh XHMMHUUYECKHE 3J1eMEeHTbl, HeopraHu4yeckKue BelecTBa,
XUMUYeCcKre peaklyu (10 YMC/Iy UM COCTaBYy YUYaCTBYIOIIMX B Peakl[iu BelleCTB, T10
Tern0BOMy 3(@eKTy, M0 arperaTHOMy COCTOSIHUIO peareHTOB, MO0 W3MEHEHWUIO
CTerieHel OKUC/IeHHsT XWUMMUeCKUX 3/IeMEeHTOB, MO0 00paTUMOCTH, TIO0 YuyaCTHIO
KaTajmn3aropa);

XapakTepu30BaTh (OMMChIBATh) OOIMe XWMMHYECKHe CBOMCTBA BEIEeCTB
pa3/IMUHbIX KIaCCOB HEOPraHWYeCKUX COeAUHEHWH, MOJTBepKAasi 3TO ONUCaHUe
rpuMepaMU  MOJIeKYJISPHBIX W HWOHHBIX  ypPaBHEHUM  COOTBETCTBYHOLLIUX
XUMUUECKUX peaklvi;

COCTaBJIAITb YpaBHEHUSI: 3/IEKTPOJIMTUUECKOW TUCCOLMAl[MU KUCJIOT, 11ie/ioueid
W CoJieli; TIO/NIHbIe M COKpallleHHble ypaBHeHUs peakluid HOHHOrO0 OOMeHa;
peakiyii, TIOATBEPXKAAIOI[UX CYyI|eCTBOBAHME TeHEeTUUeCKOU CBS3U MEXIy
BellleCTBaMHU pPa3/IMUHbIX K/IaCCOB;

pacKpbiBaTh  CYIL[HOCTb TIPOLIECCOB THAPO/JM3a COJield  MOCpeACTBOM
COCTaBJIeHUs] KPAaTKHMX MOHHBIX U MOJIEKY/ISIDHBIX YPaBHEHUU peakLui, CYLIHOCTb
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ peaklUid  TOCPeJCTBOM  COCTaBJ/IEHUSI
3JIEKTPOHHOTO HajslaHCca 3THUX peaki[ui;

Tripe/icKa3biBaTh XapakTep Cpe/ibl B BOJHBIX PaCTBOpax CoJiel;

XapaKTepyu30BaTb (OMUCbIBaTh) (M3MUecKhe U XUMHUeCKWe CBOMCTBa
TIPOCTBIX BeIlecTB (KUCI0pPO/, 030H, rpaduT, anMas, KpeMHui, 6op, a3ot, pocdop,
cepa, XJIOp, HaTpUW, Ka/lui, MarHuM, Kajbl[ud, aJIFlOMUHUN, Keae30, Me/lb, 1[UHK,
cepebpo) u 06pa30oBaHHBIX MMM CJOKHBIX BEIEeCTB, B TOM UHCJ/iIe UX BOJAHBIX
pacTBOPOB (aMMMUaK, XJI0OPOBOZOPOJ, CepoBofiopo, okcuabl yriaepoza (II, IV),
kpemHusi (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepur (IV, VI),
CepHuCTasi, CepHas, a30THas, ¢ocdopHasi, yrojbHas, KpeMHHeBasi KUCJ/IOTHI,
OKCUZBI U TUAPOKCUABLI MeTa/sioB [A—IIA-rpynn, amomunus, megu (1), nmHKa,
xenesa (II u II1));



TIOSICHSATb COCTaB, OT/ie/IbHbIe CIIOCOOBI TIO/yUeHUsI M CBOWMCTBA CIOKHBIX
BelllecTB (KUC/IOPOACOAep Kalllie KUCIOThI XJiopa, a30TUCTasi, OOpHasi, YKCyCHast
KUC/IOTBI U UX conu, ranoreHuibl kpemHusi (IV) u docdopa (III u V), okcun u
ruzapokcyg xpoma (I1I), mepmanranar Kanms;

OMUCHIBATH POJIb BXKHEHIIINX U3yuaeMbIX BeIleCTB B MPHUPO/HBIX MPOLeccax,
B/IMSIHYE Ha >KUBbIE OpPraHW3Mbl, IPUMEHeHHEe B Pa3/IMYHbIX OTPAC/ISIX SKOHOMUKH,
MCT0JTb30BaHue /ISl CO3/laHusl COBPeMEeHHBIX MaTeprasioB U TeXHOJIOTH;

MPOBO/IUTh peaklvu, MOJTBep)KJarole KaueCTBeHHbIN COCTaB pa3/IMUHBIX
Bell[eCTB, paClio3HaBaTh OIBITHBIM IyTeM COJepyKalljiecsi B BOJHBIX pacTBOpax
WOHBL: XJIOpUA-, OpomMuza-, voaua-, cyiabdar-, docdar-, KapOOHAT-, CHUIMKAT-,
cyibuT-, Cynbpua-, HUTpPAT- U HUTPUT-UOHBI, THUAPOKCU/-UOHBI, KAaTUOHBI
aMMOHHUSI, MarHusl, Kajblys, aJIFOMUAHUS, >Keje3a (2+) u xene3a (3+), meau (2+),
L[UHKa;

OOBSICHSITH U TIPOTHO3UPOBATh CBOMCTBA Ba)KHEHUIIIMX M3yuaeMbIX BeIlecTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS], IPUMeHeHre Bell|eCTB B 3aBUCMMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUSI XUMUUECKUX TMpeBpalleHui B pa3/InuHbIX
yCJIOBUSIX Ha OCHOBE PACCMOTPEHHBIX 3/1€MEHTOB XUMMWUECKOW KUHETHUKU W
TepPMO/IMHAMUKWY;

BBIUMC/ISITh OTHOCUTEIbHYI0 MOJIEKYJISIDHYIO M MOJISIPHYIO MacChl BelllecCTB,
MacCOBYIO [IO/IF0 XMMHYeCKOro 3jieMeHTa Mo (opmyse coelvHEeHUsi, MacCOBYHO
JI0JIF0 BellleCTBAa B pPAaCTBOpPe, MOJIbHYH OO XWUMHUECKOrO0 3jieMeHTa B
COeJMHeHWW, MOJISIPDHYI0 KOHLIEHTpal[[Mi0 BellleCTBa B pacTBOpe, HaXOAWTh
npocTeiiiiyto (opMyy BelljecTBa 10 MaCCOBBIM WA MOJIbHBIM JI0JISIM 37IeMEHTOB,
TIPOBO/IUTH PACUeThI 0 YpPaBHEHUSIM XUMUUECKUX peakluidi C yueTOM HeloCTaTKa
O/THOTO W3 peareHTOB, MPaKTUUeCKOrO BbIXOJa MPOAYKTA, 3HAuUeHHs TerioBOr0O
3¢ dekTa peakijuu, orpe/ie/iATb COCTaB CMeCel;

cobmopate mpaBusia  Oe3ormacHoi  paboTel B s1abopaTopuu  MpuU
WCTIOMb30BaHUM XUMHUUECKOM ToCcyAbl U 000py/oBaHUs, a TakKe TpaBuia
oOpailjeHus1 C BeIlecTBaMd B COOTBETCTBMU C WHCTPYKLUSMH BBITIOTHEHUS
71ab0paTOPHBIX OIBITOB M TIPAKTHUYECKHWX PAbOT 10 TIO/yYeHWIO W COOMpaHUIo
ra3oobpasHbix BelllecTB (aMMMaka W YIVIEKMC/IOTO Tra3a) W pelleHUr0
SKCMepUMEeHTalbHbIX 3a/lau 10 TeMaM Kypca, TIpeJCTaB/siTh pe3y/bTaThl
9KCTieprMeHTa B (popMe BBIBO/IOB, /I0Ka3aTebCTB, TpadyKOB, TaOIUI] U BBISIB/IATD
IMIUPUUECKHE 3aKOHOMEPHOCTH;

MPUMEHSITb OCHOBHbIEe OIepaljui MBIC/IUTENbHON [esiTeIbHOCTU (aHa/inu3 U
CUHTe3, CpaBHeHHWe, 0000IIeHHe, CUCTeMaTH3alvi0, BbISIBJI€HUWEe TPUUMHHO-
C/e[ICTBEHHBIX CBSi3eM) MPU M3yUeHWH CBOMCTB BelleCTB YU XMMUYECKUX peakLiuH,
B/Ia/IeTh eCTeCTBeHHO-HayYHbIMU MeTOo/laMU T03HaHus (Hab/ito/jeHue, u3MepeHue,
MO/ie/TMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN );



IIPUMEHSTL  TpaBWla  0e30racHOro  OOpalljeHHsT C  BelllecTBaMH,
WCTIO/Tb3yeMbIMA B TIOBCEIHEBHOM JKM3HUW, TIpaBWIa IIOBeZileHUs] B LIeJsX
cOepe>xeHUs1 3/10pOBbsi M OKpY)Karollleld TPUPOAHON cpejbl, TIOHUMAaTb Bpe[
(omacHOCTb) BO3JEMCTBUSI Ha >KUBble OpraHW3Mbl OIpe/Ie/IeHHbIX BeLeCTB,
TIOSICHSATh Ha TIpYMepax CITI0CO0bI YMeHBIIIeHWs] U TIpeIOTBPalljeHus] WX BPeHOTO
BO3/Ie}MCTBUSI, 3HAUEHHe >KUPOB, Oe/IKOB, YT/IeBO/I0OB /I/Isl OpraHr3Ma ueioBeKa;

VCII0J/Ib30BaTh TOJIyYeHHbIe TpeACTaBieHus O cdepax mnpodecCroHaIbHOU
JesITe/IbHOCTU, CBSI3aHHBIX C HAYKOW Y COBPEMEHHBIMU TeXHOJIOTHSIMU, KaK OCHOBY
AJisi TIpo)eCCUOHAIbLHON OpHEeHTAllMA U [Jjisi OCO3HAHHOTO BbIOOpa XMMHH Kak
npodUILHOTO TIpeMeTa TpU TPOJ0/DKeHUH 00ydeHHss Ha YPOBHEe CpeJHero
ob11ero obpa3oBaHus;

yuacTBOBaTb BO BHEYPOYHOUN MPOEKTHO-WUCC/e]0BaTe/IbCKON JesTe/TbHOCTH
XUMHUECKOW U XHWMHKO-3KOJIOTHUeCKOW HarpaB/ieHHOCTH, TIPUOOpPeCTH OIbIT
TIpoBeJieHUs YueOHbIX MCCeIoBaHUM B YCJIOBUSIX 00pa30oBaTe/IbHbIX OpraHu3alii,
a Tak)ke opraHu3aiiyii (1leHTPOB) ZIOTIOTHUTEILHOT'O0 00pa30BaHUs IeTel.
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http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c

Nroro no paspeny 25

Pa3pgen 2. BaxkHeliue npejCTaBUTe/ 1M HeOPraHMUeCKUX BellecTB

Boszayx. [Tonsitue o rasax.

2.1
Kucnopog. Okcugpl

12

Bnbnnorteka LLOK

https://m.edsoo0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

Bopopog. Ilonsitue o
KUCJIOTaX U COMSIX

2.2

Bunbnmnorteka LUOK

https://m.edsoo0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

2.3 Boga. Pacteopel. IlonsaTue 12 1
00 OCHOBaHUSIX

Bnbnnorteka LOK

https://m.edsoo.ru/7f41837¢c
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/



http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c

http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

OCHOBHBIEe KJ1aCChl
24 HeopraHu4yecKux 15 1
coeZIMHEeHUM

Bunbnnorteka LLOK

https://m.edsoo0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

Wroro no pa3speny 45

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xuMmuuyeckux 3j1emeHToB [I. V1. MeHn/jesieeBa. CTpoeHHe aTOMOB.

XumMuueckas cBfizb. OKHC/IMTe/ILHO-BOCCTAaHOBUTE/TbHbIE PeaKIumn

[Teproanueckuii 3aKoH U
ITepuogrueckas cucreMa
3.1 XUMUUYECKHX 371eMeHTOB /. 15
U. MenpeneeBa. CTpoeHue
aToma

Bunbnnorteka LLOK

https://m.edso0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

3.2 Xumuueckast CBSI3b. 13 1

Bunbnmnorteka LUOK



http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/

OKUCTUTEe/ILHO-
BOCCTaHOBUTE/IbHEIE

peakLuu

https://m.edso0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

Wroro no pa3peny

28

Pe3epBHOe Bpems

Bunbnmnorteka LUOK

https://m.edsoo0.ru/7f41837c¢
http://www. chemnet.ru/
http://www.experiment.edu.ru/
http://www.chemistry.narod.ru/
http://him-school.ru/
http://rosolymp.ru/
http://www.kristallikov.net
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/

OBIIEE KO/IMYECTBO YACOB
I10 ITPOI'PAMME

102



http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c
http://fcior.edu.ru/catalog/
http://school-collection.edu.ru/
http://www.kristallikov.net/
http://rosolymp.ru/
http://him-school.ru/
http://www.chemistry.narod.ru/
http://www.experiment.edu.ru/
http://www/
https://m.edsoo.ru/7f41837c

9 K/IACC

Ne
n/n

HaumMeHoBaHue pa3jesioB U TeM
NporpaMMsbl

Ko/sinuecTBOo uacos

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTH4yeckue
padoThI

J/1eKTpoHHbIe (1{u¢poBHIe)
oOpa3oBaTe/IbHBIE PecypChl

Pa3pen 1. BeiecTBo U XuMHUecKasi peakijus

1.1

[ToBTOpeHUe U yryiybeHre 3HaHUM O
BelllecTBe

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy

a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-

eor.html http://www.chemnet.ru/

http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

1.2

OCHOBHbBIE 3aKOHOMEPHOCTH
MpOTeKaH!sl XUMUUeCKHUX peakLii

13

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory



https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/

https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

1.3

OneKTponuTHYecKas AUCCOLUALIUS.
XvMHyecKre peakliii B pacTBOpax

12

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

Uroro nio pasgeny

33

Pa3pgen 2. HemeTa/l/ibl U UX COeAUHEHUS

2.1

OO0r1ast xapaKTepuCTHKa XUMAYeCKHX
seMeHTOB VIIA-rpymrsl. I'aoreHst

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-

specifikacii-kodifikatory
https://statgrad.org/#books/



https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/

https://stepenin.ru/tasks/9-lines

2.2

OO0rm1ast xapaKTepUCTHKA XUMUYECKHX
aemeHTOB VIA-rpymnmsl. Cepa u eé
COeJJMHeHUS

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https:/fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

2.3

OO0111as1 XapaKTeprUCTUKa XMMUYEeCKUX
snemeHToB VA-rpynmnsl. A30T, dhocdop
Y X COeIHeHUsI

10

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/

http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

24

OO0r11ast xapaKTepUCTHKA XUMAYeCKHX
s1eMeHTOB IVA-rpynmnsl. Yriepos v
KpeMHUM, X coejuHeHus. bop

11

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy

a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-



http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines

eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-

school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

Nroro no pa3speny

34

Pazpen 3. MeTa/iibl U UX COeIHHEHUA

3.1

OO11re CBOMCTBA MeTaIOB

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https:/fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

3.2

BakHelllie MeTasl/Ibl U UX
coeIMHeHUst

15

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/



http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html

http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.rw/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

Wroro no pa3speny

21

Pa3pgen 4. Xumus 4 okpyxawujasi cpeja

4.1

BeliectBa 1 MaTepurabl B )KU3HU
yejioBeka. OCHOBBI 9KOJIOTUUECKO
rPaMOTHOCTH

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy

a http://imc-nev.ru/himiya/552-
elektronnye-obrazovatelnye-resursy-

eor.html http://www.chemnet.ru/

http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.rw/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

Nroro no pa3zpeny

Paspen 5. O0001enye 3SHaHUH

5.1

[ToBTOpeHUe 1 0060611IeHre 3HaHUI
OCHOBHBIX pas3/iesioB KypcoB 8—9
KJIaCCOB

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiy
a http://imc-nev.ru/himiya/552-



http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://uchi.ru/otvety/categories/himiya
https://uchi.ru/otvety/categories/himiya
https://urok.apkpro.ru/
https://stepenin.ru/tasks/9-lines
https://statgrad.org/#books/
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://www.kristallikov.net/
https://rosolymp.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://experiment.edu.ru/

elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines

WToro no pa3geny

PesepsHoe Bpems

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himi
a http://imc-nev.ru/himiya/552-

elektronnye-obrazovatelnye-resursy-
eor.html http://www.chemnet.ru/

http://experiment.edu.ru/
http://chemistry.narod.ru http://him-
school.ru/ https://rosolymp.ru/
https://www.kristallikov.net/
https:/fipi.ru/oge/demoversii-
specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines
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ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Hyme Ko/muecTBo yacoB JJ/IeKTPOHHBIE
No pa uucdpoBbie
Tema ypoka KontposbHblie | IIpakTuueckue
n/m| nus Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
no pecypchbl
TeMe
Pa3pen 1. IleppoHavaibHbIe XUMHUYECKHE
MOHATHUSA
1.1 Xumusa — BakHasi 00/1aCTh
€CTeCTBO3HaHUA U NPAKTHYeCKOH
AeATe/TbHOCTH Yel0BeKa
1. 1. [Ipeamet xuMuu. Poib XUMUU B )KU3HU
yesioBeka. [ToHsiTrie 06 ucTopun 1 https://
BO3HWKHOBEHUS U Pa3BUTHsI XUMUU. XUMHUS B urok.apkpro.ru/
cucTeMe HaykK
2. 2. Tena u BewjecTtBa. PrsruecKre U XUMHUUYECKHe
€ https://
CBOMCTBA BellecTB. PrUsnuecKue u 1
urok.apkpro.ru/
XUMUYECKHe sIBJIeHUs.
3. 3. [ToHaTHE O TEOpETMUYECKMX METO/ax [M03HaHUS
B €CTeCTBEHHbIX HayKax. VICTOUHUKU
XUMHUeckor nHpopMauuu. [Ipeacrasienus o 1 https://
Hay4YHOM MO3HaHUM Ha SMITUPUUYECKOM YPOBHE: urok.apkpro.ru/
HabJroieHre, u3MepeHue, SKCIIepUMeHT,
MoO/le/TMpOBaHue.
4. 4. [NonsiTie 0 MeToAax paboThI C XUMUYeCKUMU 1 1 https://
BerjecTBamMu. OGOPY/0BaHKE IIKOIBHOM urok.apkpro.ru/
XUMHUUeckol saboparopun. IIpakTryeckast
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pabota Ne 1 1o Teme "TIpaBusa paboTsI B
nabopaTopuy ¥ IPUEMBI 00paIIeHus C
nabopaTopHbIM 000pyJ0BaHKEM"

5. Yuctele BemjectBa 1 cMecu. Crioco0bl https:/
paszesieHust CMeCem. urok.apkpro.ru/
6. [TpakTrueckast pabota Ne 2 110 TeMe
" o https:/
Pa3nenenuie cMeceii (Ha mprMepe OYMCTKU
. | urok.apkpro.ru/
TIOBapEHHOM COJIN)
1.2. BemecTBa ¥ XMMHYeCKHe peaKIiiu
7. ATOMBI U MOJIEKYJIbl. XUMUYECKUe https://
3JIeMEHTBI. urok.apkpro.ru/
8. IIpocTeie U c/1oXKHBIE BelllecTBa. BelrjecTBa hitps.//
ttps:
MOJIEKYJIIPHOI'O U HEMOJIEKYJ/IIPHOI O
ymAp y/p urok.apkpro.ru/
CTpPOeHUsl.
9. Xumnueckasi popmysia. BasieHTHOCTb aTOMOB https://
XUMHUYECKHUX 3JIEMEHTOB urok.apkpro.ru/
10, 3aKOH ITOCTOSIHCTBA COCTaBa BelecCTB.
https:/
OrnipejeneHrie BaJIleHTHOCTH aTOMOB I10
. urok.apkpro.ru/
(dhopmysiaMm OMHAPHBIX COeUHEHUH
11 OTHOCHUTe/bHAs aTOMHas Macca.
OTHOCUTe/IbHAas MOJIeKY/IIpHasi Macca.
. . https://
BrrurciieHuss 0THOCUTeIBHOW MOJIEKYJIIPHOU
. urok.apkpro.ru/
MacChl BellecTB, MOJIIPHOM MacChl, MacChbl
BelleCTB ¥ KOJIMUeCTBa BelljecTsa.
12, MaccoBast [0/ XUMHAYECKOI'o 3/1IeMeHTa B

coeZIMHeHUU. BbIuncieHus: MacCcoBOH 10/
XUMHUYECKOT0 3/IEMeHTa 1o Gpopmyrie
COeIMHEHUS.

https:/
urok.apkpro.ru/
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13. 7. HaxosxieHure nipocTeiiiiieid hopmyJibl https://
Bell[eCTBa [10 MaCCOBBIM JI0/ISIM 3JIEMEHTOB. urok.apkpro.ru/
14 8. Boruriciienus npocretiiieit popmyibi https:/
ttps:
Bell[eCTBa 10 MaCCOBBIM W/ MOJIbBHBIM
urok.apkpro.rw/
JlOJISIM 3JIEMEHTOB.
15, 9. KonuuectBo BeirjectBa. Mosib. B3auMoCBs3b
KOJIMYEeCTBa, MaCChl ¥ UMC/1a CTPYKTYPHBIX hitps://
’ PYKTYP urok.apkpro.ru/
eJMHUL] BelleCTBa
16 10. https:/
MosnsipHast Macca CMeCH BelLleCTB
urok.apkpro.ru/
17, 11. MonbHas 10711 XMMUUeCKOro 3/ieMeHTa B
coefvHeHUH. HaxoxxieHre pocTeuiien https:/
(bopMyJibl BeljecTBa o MOJIbHBIM J0JISIM urok.apkpro.ru/
3/IeMEeHTOB
18, 12. XuMHUUeckue siBjieHUs1. XMMUUeCcKasi peakiius https://
Y eé TIpU3HAKU urok.apkpro.ru/
19 13. | 3akoH coxpaHeHusl MacChl BelecTB. ATOMHO-
MoJieKyJisipHasi Teopusi. JKU3Hb U hutps://
y7Ap PHA. urok.apkpro.ru/
JIesiTeqlbHOCTH M. B. JIomoHOCOBa
20 14. | Xwumuueckue ypaBHeHUs. TUIIBI XUMUUECKUX https:/
PeaKLuii. urok.apkpro.ru/
21 15. | PacuéTtsl 10 XMMUYECKUM ypaBHEeHUSIM
https:/
KOJIMYEeCTBa U MaCChl UCXO/HBIX BeLeCTB U1
urok.apkpro.ru/
TPO/IYKTOB peaKLuH.
22, 16. | Bpluucienus o ypaBHeHUSIM XUMHUY€ECKOH

peaKLin: KOJIMYeCTBa BelljeCTBd, MdCChHI I10
HN3BeCTHOMY KOJ/IMUECTBY BelljeCTBa, Macce
peareHToB WK IIPOAYKTOB peaKLUU

https:/
urok.apkpro.ru/
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23 17. | BpluncieHus o ypaBHEHUSIM XUMUYeCKOU
peaki[uu: KOJIMYeCTBa BelleCcTBa, MacChl 10 https:/
H3BECTHOMY KOJIMUECTBY Bell[eCTBa, Macce urok.apkpro.ru/
peareHTOB WY MPOAYKTOB pPeakLUu
24 18. o https://
O600111eHrEe ¥ CUCTEMAaTH3aIUsT 3HAaHUH
urok.apkpro.ru/
25, 19. | KonrtponbHas pabora Ne 1 o Teme https:/
"BelrjecTBa U XUMHUYECKHe Peakiyu'” urok.apkpro.ru/
Paspen 2. BaxxHeliue npe/jcraBuTeiu
HeopraHU4YeCcKux BelecTB
2.1 Bo3pyx. ITonsitue o razax. Kuciopog.
Okcuapl.
26 1. Bo3nyx — cmecs rasos. ITonaTue o rasax.
3akoH ABorazipo. MoJisipHbIi 00BEM Ta30B.
. https:/
Bbruncsienust 00b6Ma, KOIMYeCTBa BeIecTBa
urok.apkpro.ru/
rasa 1o U3BeCTHOMY ero KOJIMUecTBY
BeIIeCTBa, 00BEMY.
27 2. OTHOCUTe/bHAs IJIOTHOCTH ra30B.
. https://
BbruricsieHusi OTHOCHUTEbHOM TJIOTHOCTH
urok.apkpro.ru/
rasoB
28 3. OrnpesiesieHe OTHOCUTE/ILHOM
MOJIEKY/ISIPHOM MacChl ra3000pa3HOro
BeLL[eCTBA 10 U3BECTHOU OTHOCUTE/bHON https:/
TIJIOTHOCTHU. BhIunc/ieHst OTHOCUTE/ILHOM urok.apkpro.ru/
MOJIEKY/ISIPHOM MacChI ra3a To W3BeCTHOMN
OTHOCHUTEJIbHOM IJIOTHOCTH
29 4. OOBbEMHbBIE OTHOLIEHHUS Ta30B MpU https://

XUMHUUYECKHX peakKLUax.

urok.apkpro.ru/
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30. 5. BbrurcieHnst 00bEMOB T'a30B 10 YPaBHEHHUIO https://
XUMUYeCKON peakiuu urok.apkpro.ru/
31 6. Kucnopog — 3;1eMeHT U IpoCTOe BelecTBo. https://
Okcuppl. urok.apkpro.ru/
32 7. CriocoObI TosTyueHUst KUCIOPo/ia B https://
nabopaTopyy U NMPOMBIIIIEHHOCTH urok.apkpro.ru/
33 8. [MpakTryeckast pabora Ne 3 o Teme
"TTonmyueHue U cobrpaHre KUC/I0po/ia htps://
y . P POAa, urok.apkpro.ru/
W3y4YeHUe ero CBOUCTB"
34 9. Kpyrosoport kucnopoza B ripupoge. O30H — https:/
a/I7IOTpOITHast MoudUKaLHst KHCIOpo/a urok.apkpro.ru/
35, 10. | TemnnoBoi 3hdpeKT XMMHUUYEeCKOM peakijuy, httos://
ttps:
TepMOXHWMHUUECKHe YpaBHeHHUs], 5K30- U
p yp urok.apkpro.ru/
SHZOTePMUYECKHEe PeaKLUy.
36 11. | Tomumso. Vcrionbs3oBaHue yris U MeTaHa B https:/
KayeCTBe TOTUIMBA. 3arpsi3HeHUe BO3yXa. urok.apkpro.ru/
37 12. | BbIluucieHust MO ypaBHEHUSIM XUMHAUYECKOU
peakiiy: KOJMUeCTBa BelljecTBa, 00bEMa,
https:/
MaccChbl 10 U3BECTHOMY KOJIMYECTBY
. urok.apkpro.ru/
BeIecTBa, 00bEMyY, Macce peareHTOB WK
MIPOJYKTOB peaki1u.
2.2 Bogopogp. IlonsiTve 0 KUC/I0TaX U https:/
COJIAX. urok.apkpro.ru/
38. 1. Bogopos — siemeHT 1 MpoCToe BelLecTBO.

Crioco0ObI rosiyueHHst BOAOPO/ia B
nabopaTtopuy ¥ POMBIIIITIEHHOCTH.
Vcnonb3oBaHue BOAOPO/a B KaueCcTBe
TOTL/IUBA.

https:/
urok.apkpro.ru/
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39 [TpakTrueckast pabota Ne 4 110 Teme
"TTonmyueHue u cobrpaHue BOAOpOZa hutps://
y . P . AOPOAR, urok.apkpro.ru/
V3yuyeHue ero CBOMCTB
40, [TonaTue o KucmoTax u conax. Cocras https://
KUCJIOT U COJiei urok.apkpro.ru/
41 Bbrurciiennst 00b€Ma, KOIMUeCTBa BeIecTBa
rasa Iio ¥3BeCTHOMY er0o KOJIMUYeCTBy https://
BeI[eCTBa WK 00bEéMy BbrurciieHnst 00EMOB urok.apkpro.ru/
rasoB I10 YPaBHEHUI0 XUMUYECKOU peakLuu
42 BbruriciieHus o ypaBHEHUSIM XUMHAYECKOU
peakLv1: KOJIMUuecTBa BelljecTBa, 00béMa,
https:/
MacChl 110 U3BeCTHOMY KOJINUeCTBY
. urok.apkpro.ru/
BelllecTBa, 00bEMY, Macce peareHTOB WU
MPOJIYKTOB peakLiu
43 KontposnbHast pabota Ne2 1o Teme: «Bo3ayx. https://
Kucnopoa. OKcUbI». urok.apkpro.ru/
2.3 Boga. PacTBopsbl. ITonsaTHE 00
OCHOBaHHAX
44 du3nyeckue CBOMCTBa Bozibl. Bosa B https:/
npupoje urok.apkpro.ru/
45, AHanv3 4 CUHTe3 — MeTO/bl U3y4YeHUs https:/
cocTaBa BOZbI. XIMHUUECKHEe CBOMCTBA BOZbI urok.apkpro.ru/
46, . https://
CocTaB OCHOBaHUM
urok.apkpro.ru/
47, PactBopel. PacTBOpUMOCTE BelljeCTB B BOJe.

HacelieHHble 1 HeHAChILLIeHHbIe,
KOHLIEHTPUPOBaHHbIe U pa30aBieHHbIe
pacTBOpHI

https:/
urok.apkpro.ru/
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48, 5. Crioco0bI BbIpakeHHs1 KOHLIEHTPaLUU hitos://
aCTBOPOB: MacCoBas 0/11 PaCTBOPEHHOI'O
p P A P P urok.apkpro.ru/
Bell[eCTBa, MOJISIPHAast KOHL|eHTpaLys
49, 6. [MpakTrueckast pabota Ne 5 o Teme
"[IpuroToBsieHre pacTBOPOB C OIpe/ieIEéHHON
MaCCOBOM /10/1ei1 paCTBOPEHHOTO https://
BeiriecTBa. I IpUroToB/IeHNEe PaCTBOPOB C urok.apkpro.ru/
onpe/ieIEHHON MOJISIPHOU KOHLIEHTpaLen
PacTBOPEHHOTO BelllecTBa"
50 7. Brruuvciienusi ¢ UCTIoTb30BaHUEM TTOHSATUS
«MaccoBasi 10151 BeL|eCTBa B paCTBOPe»
https:/
BbIuncieHust ¢ UCMOJIb30BaHUEM TTOHSTUS
. urok.apkpro.ru/
«MOJIsSIpHasi KOHL[@HTpAaL1sl PAaCTBOPEHHOT O
BellleCTBa»
51, 8. Posib pacTBOpPOB B NpUpO/ie U XKU3HA
yejioBeKka. KpyroBoport Bo/bl B IIpUpO/Je. https:/
3arpsizHeHHWe MPUPOAHBIX BoA. OXpaHa U urok.apkpro.ru/
OUYKCTKA NPUPOJHBIX BOJ.
52 9. BoiunciieHusi ¢ UCosib30BaHUEM rpaUKkoB
pPacTBOPUMOCTH [i/Is1 PaCUéTOB
B https:/
aCTBOPUMOCTH BellleCTB. Berurciienus ¢
P P i urok.apkpro.ru/
VICII0/Ib30BaHHEeM IOHATHSL «MaCcCoBast [0JIst
Bell[eCTBa B pacTBOpe»
53. 10. BrruucieHust ¢ UCTIOTb30BaHUEM TTOHSTUS

«MOJISIpHasi KOHL|eHTpaL1si paCTBOPEHHOTO
Bell[eCTBa». BbuncieHus ¢ Ucrosibp30BaHueM
rpaMKOB paCTBOPUMOCTH /I/Isi paCuéToB
pPacTBOPUMOCTH BeLeCcTB

https:/
urok.apkpro.ru/
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54 11. . https://
O06o00111eHre ¥ cUCTeMaTH3al[|sl 3HaHUH
urok.apkpro.ru/
55. 12. | KonrtponbHas pabora Ne 3 o Teme https:/
"Bopmopog. Boga. PactBopbl. OcHOBaHus" urok.apkpro.ru/
2.4 OcHOBHBIE K/1aCChl HEOPTraHUYeCKUX
CoeJUHEeHHUM
56 1. OKcuApl: cOCTaB, KJacCU(pUKaLus, https:/
TpUBHAJIbHbIE Ha3BaHUA urok.apkpro.ru/
57 2. o https:/
[TonmyueHue 1 XUMUUeCKUEe CBOMCTBA OKCU/0B
urok.apkpro.ru/
58 3. [ToHsiTHe 0 TUAPOKCUAAX — OCHOBAHUSIX U https://
KHCIOPO/ICO/IePIKAIIMX KMCI0TaX urok.apkpro.ru/
59 4. o https:/
Pusnueckre U XUMHUYeCKHe CBOWCTBA KUC/IOT
urok.apkpro.ru/
60. 5. https:/
[TonyueHue KUCIOT
urok.apkpro.ru/
61, 6. Knaccudukanus ocHoBanuii. [11énoun, nx https:/
CBOMCTBA U CTIOCOOBI TTOTyUeHUsT urok.apkpro.ru/
62, 7. HepacTBopuMble 0CHOBaHMSI, UX CBOWCTBA U https:/
CrocoObI TIOTyYeHuUsT urok.apkpro.ru/
63 8. [MonsiTvie 06 aMmOTepPHBIX THAPOKCHAX: httos://
o ps:
XUMUYeCKHe CBOWCTBA U MO/IyueHue.
- . urok.apkpro.ru/
[IpyMeHeHVe Ba)KHEUILIMX OCHOBAHUM
64 9. Cosu: cocras, KnaccuuKarys, TpUBUaIbHble https://
Has3BaHUA urok.apkpro.ru/
65, 10. | Pusnueckue U XMUMHUECKHE CBOMCTBA COJIEH. https:/
[MTonyueHue coneit urok.apkpro.ru/
66 11. | T'eneTnyeckas CBS3b MeXKJy Kiaccamu https:/
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HeopraHn4eCkKux COG,E[I/IHEHI/II‘/JI

urok.apkpro.ru/

67, 12. | TIpaktuueckasi pabora Ne 6. Pemienvie
SKCIIepHMeHTaIbHbIX 3a/,a4 110 TeMe https:/
«OCHOBHbBIE K/1aCChl HEOPTaHUUECKUX urok.apkpro.ru/
COeIUHEHU»
68 13. | BrbluncieHus 1o ypaBHEHUSIM XUMUYeCKOU
peakiuM: KOJIMUecTBa BeljecTBa, 00bEMa,
https://
MaccChl 10 U3BECTHOMY KOJIMYECTBY
- urok.apkpro.ru/
BellecTBa, 00bEMY, Macce peareHToB WK
NPOJYKTOB peakLuy
69 14. | BeluncieHus Maccel IPOAYKTa peakLyu 110
M3BECTHOM Macce OZHOTO U3 UCXOZAHBIX
elec 349TOr0 e pacTBopa hutps://
B TB, B31TOI'0 B BY TB
. ’ ,q P pa, urok.apkpro.ru/
coJieprKalliero ornpee/€éHHy0 MaCCOBYIO
[,0JIX0 PACTBOPEHHOIO BelllecTBa
70 15. | KonrtponbHas pabota Ne 4 1o Teme

"OCHOBHBI€ KJIaCChl HEOpraHU4eCKux
coeIMHeHU"

https://
urok.apkpro.ru/

Pa3pen 3. Ilepuoguueckuii 3aK0H U
ITepuoauueckas cucreMa XMMHYeCKHX
3/1eMeHTOB /[I. 1. MenpienieeBa. CTpoeHnue
aromMoB. XMMHYeCKas CBA3b.
OKuc/MTe/IbHO-BOCCTAHOBHUTE/IbHbIE
peaknuu

3.1 ITepuoguueckuii 3aK0H U
ITepuopnueckas cucreMa XUMHUYECKHX
3/1eMeHTOB /. 1. MenpienieeBa. CTpoenue
aroma
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71 1. [TepBble MOMBITKY KIaCCUPUKALU
https:/
XUMHYeCKUX 371eMeHTOB. [IoHsATHe 0 rpynnax
urok.apkpro.ru/
CXO/JHBbIX 3/IeMEHTOB
72, 2. OneMeHTbI, KOTOPbIe 00pa3yroT aM(bOTepHbIe https://
OKCH/IbI ¥ TUZIPOKCH/IBI urok.apkpro.ru/
73. 3. [Teproanueckuii 3aKoH. OTKpbITHE https:/
TTeproiueCKOro 3aKOHa. urok.apkpro.ru/
74 4. KopoTtkonepuoHasi ¥ AJIMHHOIIePUOIHAS
dhopwmel [Teproanueckoit CUCTeMBbI https:/
XUMHUYeckux 31emMeHToB [I.M1. MeHzesneeBa urok.apkpro.ru/
[Teprozbl ¥ rpynmel.
https://
75. > OCHOBHBIE CBeJleH!sI O CTPO€HUU aTOMOB
urok.apkpro.ru/
6. CocraB aTOMHBIX si7iep M30TorbI Kak
https:/
76. Pa3sHOBUIHOCTU aTOMOB XMMHY€ECKOI0
urok.apkpro.ru/
371eMeHTa
7. https://
77. DJIEKTPOHBI .
P urok.apkpro.ru/
78. OneKTpoHHasi opoUTasb
29 OHepreTuyeckue YpoBHU U NOJYPOBHU https://
' aToMma; s-, p-, d-opbuTanu urok.apkpro.ru/
80 10. | 3OnexkTpoHHBIe KOH(PUTYpALUX U 37IEKTPOHHO- https:/
’ rpaduueckre GopmyJibl aTOMOB urok.apkpro.ru/
11. | CtpoeHue 371eKTPOHHBIX 000/I0U€K aTOMOB
https:/
81. riepBbIX 20 XUMHUYECKUX 3/IEMEHTOB
i urok.apkpro.ru/
ITepuoguueckon cucremsl .M. MeHnzieneeBa
82. 12. | 3aKOHOMEpHOCTH U3MeHeHUs pajuyca https:/

dTOMOB XMMHWUYECKHX 3/IEMEHTOB,

urok.apkpro.ru/
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MeTa/UTMYeCKUX U HeMeTa/JTHueCKUX CBOMCTB
TI0 TPYTINaM U Tiepruo/iam

13. | W3meHeHue CBONCTB COeAUHEHUM
https:/
83. XVMUUYECKHUX 3/IEMEHTOB B TTepruojax u
urok.apkpro.ru/
rpynmnax
14. XapakTeprucTruKa XMMAUeCKOro 3/IeMeHTa 10
. https://
84. ero nosiokeHuto B I[leproguueckoit cucreme
urok.apkpro.ru/
O.. Menperneesa
15. 3Hauenue [leproguueckoro 3aKkoHa 1
o https://
85. [Teprogrueckour CuCTeMbl XUMUUECKHUX
urok.apkpro.ru/
3/IEMEHTOB [IJIs1 Pa3BUTUSI HAYKU U MIPAKTHUKHU
3.2 Xumudeckas cBf3b. OKMC/IUTETbHO-
BOCCTAaHOBHTe/IbHbIE PeaKIiu1
86 1. OJIeKTPOOTPULIATe/IbHOCTh XUMUUECKUX https:/
’ 5/IeMEHTOB urok.apkpro.ru/
87 2. KoBanenTHast rionsipHasi cBsisb KoBanieHTHast https://
' HeTo/IsIpHas CBA3b urok.apkpro.ru/
3. https://
88. NoHHas cBs3b
urok.apkpro.ru/
89 4. OJIeKTPOHHbBIE U CTPYKTYpHbIE (hOPMY/JIbI https:/
' BEIIIeCTB urok.apkpro.ru/
5. https://
90. Kpucranmmueckue v amopdHbIe BelljeCcTBa
P Po . urok.apkpro.ru/
6. Tunbl KPUCTa/VTUYECKUX PELIETOK U UX
91 XapaKTepUCTUKU. [IpuurHbI MHOT000Opa3us https://
' BeII[eCTB, 3aBUCUMOCTb CBOMCTB BEIL[eCTB OT urok.apkpro.ru/
CoCTaBa U CTPOeHUSs
92. 7. Crernienb okuceHUs1 OKUCIUTE/TbHO- https://
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BOCCTaHOBUTEJ/IbHbIE DedKIJUKN

urok.apkpro.ru/

93 8. XUMHYEeCKUe 371eMeHTbl — OKUCIUTeN U 1 https:/
) BOCCTaHOBUTEJIH urok.apkpro.ru/
9. CocTaBieHre ypaBHEHUI OKUCIUTE/BHO-
94 BOCCTaHOBUTE/IbHBIX peaKkL1ii, MeTo, 1 hutps://
’ peaKiiuH, a urok.apkpro.ru/
3/IEKTPOHHOT0 OajlaHca
10. | BblunceHus MO ypaBHEHHUsIM XUMHAUYECKOH
peakLMy: KOJIMuecTBa BelljecTBa, 00bEMa,
https:/
95. Macchl 110 U3BECTHOMY KOJINUeCTBY 1
. urok.apkpro.ru/
BelllecTBa, 00BEMY, Macce peareHTOB WU
MIPOAYKTOB pPeakL1u
11. | BbiuncneHust mpocTenllel MOJIEeKY/ISIPHOM
96 (hopMyibl BelllecTBa MO W3BECTHLIM 1 hutps://
’ PMy U—l urok.apkpro.ru/
MacCOBBIM JI0/ISIM 3/IEMEHTOB
12. . https://
97. O06o0011eH1e ¥ CUCTeMaTH3al[|sl 3HAaHWUH 1
urok.apkpro.ru/
08 13. | KonrtponbHas pabora Ne 5 o Teme 1 https://
' "CtpoeHue aToMa. XvMUUecKast CBSI3b" urok.apkpro.ru/
IToBTOpEHME
99. 1. [ToBTOpEHUE 1
100. 2. [ToBTOpEHuUe 1
101. 3. [ToBTOpEHUE 1
102. 4. [ToBTOpEHUe 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

9 K/IACC

Ne KosinuecTBO uacoB 9 JIEKTPOHHBbIE
No ypoxa | ypoxa Konrpons- | Ilpaktu- | Uudposbie
n/n 1o Bcero HbI€ JeckKue o0pa3oBaTe/bHBIe
TeMe padoThI padoThI pecypchl
1 yeTBepTH 24 yaca
Pa3zpen 1. BemjecTtBo U XxXumMnuyeckasi peakius
1. . http://him-school.ru
1.1 IToBTOpEHMe U yrTyO/1eHHe 3HAHUH O
1. C 1 https://
BemiectBe. CTpoeHue aTOMOB.
™ p urok.apkpro.ru/
) 2. [TocneoBaTe/IbHOCTE 3arl0/THEHUS 3JIEKTPOHHBIX 1 https://
' opbuTaseli aTOMOB MaJlbIX TIEPUOZIOB urok.apkpro.ru/
3. OcobeHHOCTH 3ari0/THeHUsT 3TIeKTPOHHBIX OpOUTaeit
https://
3. aToMOB 00/bIINX TIepro10B. CTerneHb OKUCIeHUS U 1
urok.apkpro.ru/
Ba/IeHTHOCTb.
4. . https://
4. Bupl xvmMuueckou CBsI3M. 1
urok.apkpro.ru/
5. OOMeHHBI! U JOHOPHO-aKIIeNTOPHBIA MeXaHHU3M
. https:/
5. 0Opa3oBaHUsI KOBa/IeHTHOM CBSI3U. 1
= urok.apkpro.ru/
MexMoneKyJ/isipHble B3aUMO/IeCTBUS.
5 6. THIbI KPUCTA/TMYECKUX PEIIETOK, 0COOEHHOCTH 1 https://
' CTPOEHMUsT KPUCTA/UTHUECKUX PEIIETOK. urok.apkpro.ru/
7. 3aBUCHMOCTb CBOMCTB BelllecTBa OT THIA http://him-school.ru
7. KPUCTa/ZTMUeCKOU PeIIéTKH U BUJla XUMUUeCKOM 1 https://
CBSI3U. urok.apkpro.ru/
8. 8. ITpoBepounas pa6ora Nel: «CrpoeHue aToma. 1 https://
Xumunyeckas CBs3b. TUNbI KPUCTA/UIMYECKUX urok.apkpro.ru/
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DeLIeTOK».

ITepmaHranat Kaaus.

1. 1.2 OcHOBHBIE 3aKOHOMEPHOCTH NIPOTeKaHUs
9 XuMHYecKux peakiuii. Knaccudukauys hitps://
' P HU ’ 1 urok.apkpro.ru/
XMMHUYECKUX peakLUi [0 pa3/IMYHbIM [pH3HaKaM.
10 2. OHepreTuka XMMUUYeCKHX peaklyi. TeryioBon https:/
' 5((eKT XMMUUYECKOM peakLiu. urok.apkpro.ru/
3. https:/
11. 3akoH ['ecca u ero ciencTBus.
urok.apkpro.ru/
4. Bblunciienus 1o TepMOXUMUYECKOMY YPaBHEHUIO
peakiuu: TeryioBoro ¢ dekra XUMUUeCKOM peaklun http://him-school.ru
12. T10 KOJTMUEeCTBY BeIlleCTBa, Macce Uiu 00BEMY https:/
TpopearyvpoBasliiero WM o0pa3oBaBLIerocs urok.apkpro.ru/
Bell[eCTBa.
5. [TonsTre 0 CKOPOCTH XMMUUYECKOM peakLiy. 3aKOH
13 eMCTBYIOLMX MacC. JDHeprus akTuBauuu. [loHsTre hitps://
) A IO ' P L. urok.apkpro.ru/
o kaTtamm3e. @epmeHTHI. IHTMOUTOPHI.
14 6. @aKTOophl, BAUAIOLME Ha CKOPOCTb XUMUYECKOU https://
' PeaKL1H. urok.apkpro.ru/
15 7. IToHsiTME O XMMHUUECKOM paBHOBECUH, NpUHLMII Jle https:/
' [ITatesnbe. urok.apkpro.ru/
8. @akKTOopBl, BAUAIOLIME HAa COCTOSIHUEe XUMUYeCKOI0 )
http://him-school.ru
paBHOBecus1. ITporuo3rpoBanyue BO3MOXHOCTH
16. . https://
NIPOTeKaHUsl XMMUYEeCKUX IpeBpallieHul B
p peBpal urok.apkpro.ru/
Pa3/IUYHBIX YC/I0BUSX.
9. https:/
17. OKHCUTeTbHO-BOCCTaHOBUTE IbHBIE PeaKLUH.
urok.apkpro.ru/
18 10.| BakHble OKUCIUTEY YU BOCCTAaHOBUTEJIN. https:/

urok.apkpro.ru/
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11.| CaoiicTBa NPOCTHIX BeILleCTB — MeTaslyIoB U
19 HeMeTaJ/lJIoB, KUC/IOT U CoJieli — B CBeTe 1 https:/
' Tipe/iCTaBIeHnd 06 OKUCTUTeTbHO- urok.apkpro.ru/
BOCCTAaHOBUTEJIbHBIX PEaKLUsIX.
12.| IDpakTHyeckas padora Ne 1. Perienue http://him-school.ru
20. 9KCIepUMeHTa/IbHBIX 3a/au 110 TeEMe 1 https://
«OKHUC/IUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKLIun». urok.apkpro.ru/
13.| KonrtpoabHasa pa6ora Ne 1 no Teme: «OCHOBHBIE
https:/
21. 3aKOHOMEPHOCTH MPOTEKAHUST XUMHUUECKUX 1
N urok.apkpro.ru/
DeaKIumn».
1. 1.3 JeKTpo/IMTHUYECKas JUCCOLMALIUA.
99 X¥MHUecKHe peakiiMy B pacTBopax. PacTBopeHue 1 https:/
' KakK (pU3UKO-XUMUYECKHH Mporiecc. JIeKTPOJTUThI U urok.apkpro.ru/
HEe3JIeKTPOJIUTHI.
2 o https:/
23. ) Teopust 371eEKTPOIMTAUUECKOW TUCCOLIUALIHAHN. 1
P P A tman urok.apkpro.ru/
24 3. WonHoe npou3sBesieHUe Bobl. BomopogHbIi 1 https:/
' TIOKa3aTeJb. urok.apkpro.ru/
2 yeTBepThH 24 yaca
4. https://
OJIEKTPOJIUTUYECKast AUCCOLMaLysl KACIOT, 1
25. . . urok.apkpro.ru/
OCHOBaHUU U cosieid. Peakiiuy HOHHOTO 0OMeHa.
5. CBoliCTBa KUC/IOT, OCHOBAHUH U COJIed B CBETe http://him-school.ru
26. TIpe/ICTaB/IeHNH 00 3/IeKTPOTUTHUECKOMN 1 https:/
JUCCOLIMALMH. urok.apkpro.ru/
6. https:/
27. KauecTBeHHbIe peakliuv Ha UOHHI. 1
urok.apkpro.ru/
28. 7. IIpakTnueckas padora Ne 2. PerieHue 1 https:/
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9KCIIePUMeHTa/IbHBIX 3aZiau TI0 TeMe
«DJIEKTPOJTUTHUECKAsT JUCCOLIAAL[HSI».

urok.apkpro.ru/

8. . https://
29. I'mpposus conen.
HAPOMIA3 COTE urok.apkpro.ru/
9. . https://
30. n .
OHHbIE YpaBHEHHWs TMPO/IM3a CoJier 1ok aDKDro I/
10.| IIpakTnuyeckas padora Ne 3. Perenne httos://
ps:
31. r
3KCHEPI/IMEHTEUILHBIX 3azau no teme «['maponus ok apkpro 1w/
CoJiem».
11.| BelurcaeHus Macchl IPOAYKTa peakLjyuy 110
M3BECTHOM Macce OZJHOTO M3 UCXO/IHBIX BellleCTB, http://him-school.ru
32. B34TOI'0 B BUZIe PaCTBOPA, COoZeprKallero https:/
onpe/ie/IEHHYI0 KOHLIEHTPALMI0 PaCTBOPEHHOTO urok.apkpro.rw/
Bell[eCTBa.
12.| KoHnrtponbHas padora Ne 2 o Teme hitos:/
ps:
33. "DnekTpo ecka ccoranus. X eckue
JIeKTPOJIUTAYEeCKAs AUCcoLanys. XUMUYeCKy urok. ankbro.ru/
peakiuuu B pacTBopax'.
Pa3pen 2. HemeTanibl ¥ UX COeIUHEHUS.
1. 2.1 O0mias xapaKTeprUCTHKA XHMHYECKUX
http://him-school.ru
ynemeHToB VIIA-rpynnsl. I'anorenst. O61as
34. 06 https:/
XapakTepucTHKa HeMeTa/s1oB. O01as urok.apkpro.ru/
XapakTepUCTHKa rajioreHoB.
a5 2. XrMHUUeCKre CBOMCTBA rajioreHoB. XUMHUUeCcKue https:/
' CBOWMCTBA XJjI0pa. urok.apkpro.ru/
3. https://
36. X . .
sopoBoziopoz. CoJsisiHast KUC/I0Ta 1ok aDKDro.ru/
37 4. IlpakTHuyeckasi pabora Ne 4 o Teme "TlonyueHue https:/

COJISTHOW KHUCJIOTBI, U3y4YeHHue eé CBOUCTB'.

urok.apkpro.ru/
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ITousTure o KHC/IOPOACoAeprKallluX KUC/IOTaX XJ10pa U

https:/

38 UX COJISIX. urok.apkpro.ru/
Bbiunciienust mo ypaBHeHHsIM XUMUAUECKUX PeaKLIUi,

39, €CJTH OZIVH UX PeareHToB JlaH B U30bITKE. https://
BaxkHelillive coefiluHeHUs XJI0pa U UX HaXO0XK/eHue B urok.apkpro.ru/
NpUpoze.
2.2 O01masa XxapaKTepuCTUKA XUMHUYECKHUX

40. 371eMeHTOB VIA-rpynnsl. Cepa u eé coeuHeHHUs. https:/
OO0111ast XxapaKTepyUCTHKA 371eMeHTOB VIA-TpyTIIibI urok.apkpro.ru/
CTpoeHue 1 CBOMCTBA MPOCTOTO Bel[eCTBa Cephbl.

AL AnnotponHbie MoguduKaluu cepbl. CepoBo0PO/I, https:/
CcTpoeHHe, (hr3nUecKre U XUMHUUYeCKHe CBOMCTBA. urok.apkpro.ru/

42. Oxkcuppl cepbl. CepHUCTast KUC/I0Ta U €6 COJIH. hutps:/

urok.apkpro.ru/
43. CepHas KUC/IOTa U ee COJIH. hutps://
urok.apkpro.ru/

[TpompilIIeHHOE TToTyueHre CePHOUW KUCIOThI

m HaxosxzeHuve cepsl 1 eé coeIMHEHUN B IPUPOJIE. https:/
XHMUUeCKoe 3arpsi3HeHue OKpyKarollel cpe/ibl urok.apkpro.ru/
COeIMHEHUSIMU Cepbl.
BbruricsieHust MacChl MPO/IyKTa peakLivy o
M3BECTHOM MaccoBoM (06bEMHOM) mone (%) ero

45 BBbIXO/Ia OT TeOPeTUYeCKU BO3MOXKHOT0. BbrunicieHust https://
MaccoBoii (06bEMHOI) 1071 (%) BBIXOZA TIPOAYKTA urok.apkpro.ru/
peakivu 1o U3BeCTHOU Macce (00bEMY) UCXOHOTO
Bell[eCTBA U MPOJYKTa PeaKLvu.

46. IIpoBepouHas pa6ora Ne2 OO0uias http://him-school.ru

XapaKTepUCTUKa XUMHYeCKHX 3jieMeHTOB VIIA-

https:/
urok.apkpro.ru/
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rpynnsl 4 VIA-rpynmnsbl.

1. 2.3 O0mias xapaKTeprUCTHKA XHMHYECKUX

47 371eMeHTOB. VA-rpynmbl. A30T, hocdop u ux 1 https://

' coeguHenust OOI[ast XapaKTePUCTHKA 3/1eMeHTOB VA urok.apkpro.ru/
— TPYIIIIbIL.

48 2. A30T, pacripocTpaHeHue B pupojie, pusnueckue u 1 https:/

' XMMHUUeCKHe CBOMCTBA. urok.apkpro.ru/
3 yeTBepTH 33 yaca

49 3. AMMUak, ero ¢py3nuecKkre 1 XMMHUYeCcKrue CBOMCTBa. 1 https:/

' CoJii aMMOHUSL. urok.apkpro.ru/

0 4. IlpakTHuyeckasi pa6ora Ne 5 o Teme "TlonyueHue 1 https:/

' amMMHakKa, U3yueHHe ero CBOMCTB" urok.apkpro.ru/
https://

51. > Oxkcugpt asota (I, I, III, IV, V) 1 .
urok.apkpro.ru/
https:

52. 6. A3oTHcTas KicioTa. A30THast KUCI0Ta 1 Ups://
urok.apkpro.ru/

7. [TpombIi/IeHHOE TI0/TyuyeHre a30THOM KUC/IOTHIL.
https:/
53. Hwutpatsbl © HUTPUTBL. XUMUUECKOe 3arpsi3HeHre 1
. urok.apkpro.ru/
OKpY>Katolllel cpe/ibl COeIMHEeHUsIMHU a30Ta

54 8. docdop, annorponHbie MoauduKaLyu dpocdopa 1 hutps://

) P, P A 1 pa. urok.apkpro.ru/
9. https://

55.

Oxkcugpt hocdopa (111, V) u pocdopHas kucaora 1 ok apkpro.ru/
10.| TlonsiTve o MUHepasbHBIX YA0OpeHuUsiX. 3arps3HeHNe

56 TIPUPOJHBIX BOAOEMOB COeJUHEeHUSIMU a30Ta U 1 hutps://

' PHPOA A A urok.apkpro.ru/
docdopa.

S7. 1. 2.4 O0mas xapakTepuCTUKA XUMHUYECKHUX 1 http://him-school.ru

3/1eMeHTOB IVA-rpynnel. Yr/iepoA ¥ KpeMHUM, HX

https:/
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coequHeHus. bop Yriepog, ero auioTponHbie
MoAubUKALIMM U CBOMCTBA.

urok.apkpro.ru/

2. Oxkcufpl yriaeposa, ux pusnueckie U XUMAYeCKre hitos://
. ttps:
58. CBOMCTBA. JKOJIOrHYecKue rpobiemMbl, CBsi3aHHBIE C
urok.apkpro.ru/
okcuziom yriepoga (IV)
cg 3. INpakTrueckas padora Ne 6 mo Teme "ITosyueHue https:/
' okcuga yraepoga (IV) u usyueHue ero cBOACTB" urok.apkpro.ru/
4. .. https://
60. YrosibHasi KUCI0Ta U €€ COJIN.
urok.apkpro.ru/
5. [TepBoHaua/ibHbIE MMOHATHUS 00 OpraHuYecKuX
Bell[eCTBaX KaK O COeJJUHEHUSIX Yraepoza.
61 [1pypojHbIe UCTOYHUKHU YIJIEBOIOPOJOB U UX POJIb B https://
' OBbITY ¥ TTPOMBIIIIEHHOCTH. TTOHSATHE O urok.apkpro.ru/
OUoMOrMUeCcKy BayKHBIX OPraHWUYeCcKUX BelljeCTBaxX —
)Kupax, 6enkax u yrjieBojax.
6. KpemHuii, ero ¢pusnyeckre 1 XuMHUUeCckue CBOMCTBA. httos://
ttps:
62. Oxkcup kpemuus (IV), KkpeMHUeBas KUC/I0Ta
A KD (IV), kp ’ urok.apkpro.ru/
CUJTUKATHI.
7. IIpoBepouHas pa6ora Ne3 OO0mias
https:/
63. XapaKTepUCTUKAa XMMHYeCKHX 3/1eMeHTOB VA-
urok.apkpro.ru/
rpynimsl ¥ IVA-rpynnsl.
8. https://
64. Bop. bopHas kucnora
p- bop urok.apkpro.ru/
9. INpakTnueckas pabora Ne7. PerieHue hitos.//
o ttps:
65. JKCIepUMEeHTa/IbHBIX 3aZiau 1o Teme «BaxHeiime
urok.apkpro.ru/
HeMeTasl/Ibl U UX COeJJUHeHUS»
66. 10.| Bsbruncnenus maccel (06bEMa; H.y.) IPOAYKTa http://him-school.ru

peakivu 10 laHHOW Macce (00bEMY) UCXOAHOTO

https://
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BellleCTBa, CO/lepsKalllero orpe/e/iEHHY0 MaCCOBYHO
JIOJIFO TIPUMeCe.

urok.apkpro.ru/

&7 11.| KontpoabHas padora Ne 3 o Teme «Bakuetie https://
' HeMeTalIbl U KX COeIUHEeHNs». urok.apkpro.ru/
Pazgen 3. MeTa/ibl M MX COeAUHEHUS
1. 3.1 O6mue cBoiicTBa MetasL1oB. O01Ias
68 XapaKTepUCTHUKAa XUMHUUYECKUX 3IeMeHTOB — https://
' MEeTa/lJIOB Ha OCHOBAaHWHU UX oJioykeHust B [ICX3 urok.apkpro.ru/
O.U. Menpeneesa. Metauibl A- u B-rpynn
2. MerTanniueckasi CBSi3b U MeTa/l/TAuecKast
69 KpUCTa/UIM4ecKas peléTka. 3aBUCUMOCTb https://
' (bU3UUeCKUX CBOMCTB METAJI/IOB OT CTPOEHUS urok.apkpro.ru/
KPHUCTAJIJIOB.
3. OO61re XUMHUYecKre CBOWMCTBa MeTaioB. OObrme httos://
ttps:
70. CrIOCOObI TIOTYYeHUsT MeTaslJIOB, MeTaJUTypPIUsl.
urok.apkpro.ru/
CriiaBsl.
- 4. OJIeKTpOJIU3 PacIlylaBOB U PaCTBOPOB COJIeM KakK Of[uH https://
' 13 CrI0co0O0B TO/TyYeHHs MeTaJlJIOB. urok.apkpro.ru/
5. BolunciieHus o ypaBHeHUsIM 3/1eKTPOJIA3a .
http://him-school.ru
pacriaBoB U pacTBOPOB BellecTB. [loHsATHe O
72. N https:/
KOPPO3UM MeTa/lJIOB. XUMHYECKHU JUKTAHT
= urok.apkpro.ru/
«O0I1He CBOMCTBA META/I/IOB»
6. BrruriciieHusi coctaBa cMecel C UCM0J/Ib30BaHUEM
. https://
73. pellleHUs: CUCTeM YpaBHeHUU. Pa3nuuHble TUIIbI
. . urok.apkpro.ru/
BBIYMCJIEHUM 110 yPaBHEHUSIM XUMUYECKUX PeaKL[1u.
74. 1. 3.2 BakHeiIie MeTa//Ibl H MX COeJHHeHHH. https:/

Mertansl A-rpym. [lenounsie MeTaibl.
Haxoxzenue B npupoge. CBOMCTBA L[e/I0YHbIX

urok.apkpro.ru/
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METaJ/IJIOB.

2. https://
75. .
OKcuzbl M TUIPOKCUBI HATPUS U Kajus 1 ok apKbro.ru/
https:/
76. 3. [TesiouHO3emesIbHBIE MeTaJlIbl. 1 >
urok.apkpro.ru/
- 4. Baxxnelive coeiuHeHUs1 Ka/lbLiYsl, CBOKCTBA, 1 https:/
' IpYMeHeHHe. urok.apkpro.ru/
5. JKéCTKOCTh BOJIBI 1 CTIOCOOBI €€ yCTpaHeHUsl.
78. INpakTryeckas pa6ora Ne 8 mo Teme ")KécTkocTh 1
N urok.apkpro.ru/
BO/Ibl U METO/bI e€ yCcTpaHeHus"
. https:/
79. 6. AnroMuHUN 1 >
urok.apkpro.ru/
80 7. AmoTepHble CBOICTBa OKCHJA U THAPOKCHA 1 https:/
' ATFOMUHMSI. urok.apkpro.ru/
8. OO011jas1 XapaKTepUCTHKA MeTasyioB B-rpyrir
81 (mobounbix noarpymr). [TeppoHavanbHbIe 1 fatps://
' ATPyTIL). LIEp urok.apkpro.ru/
Tpe/iCTaB/IeHUs] O KOMIUIEKCHBIX COeIMHeHUsIX.
4 yeTBepTH 21 uac
” 9. Mepb u cepebpo. ITpeacraBnenyst 06 aMMHUAUHBIX 1 https://
' KOMIUTEKCax cepeOpa U Me/iu. urok.apkpro.ru/
83 10.| Liuek AM(oTepHbIe CBOMCTBA OKCH/A U TUAPOKCHA 1 https:/
' LIMHKA. urok.apkpro.rw/
11. http://him-school.ru
a4 Kene3o. Okcuapl, ruipokcuzbl U conu xenesa (II) u 1 hitns://
. ps:
xesnesa (III). UyryH u cTanp — CruiaBbl xejiesa urok ankbro. i/
12.| IIpakrtuuyeckas pa6ora Ne 9. Pemienue httos://
o ps:
85. 9KCIepUMeHTa/IbHBIX 3a/iay 110 Teme «BakHeulve 1

MeTaJ/lJIbl U UX COeJUHEHH»

urok.apkpro.ru/
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86 13.| BrluncaeHusi cocTaBa cMeceli € UCT0J/Ib30BaHHUEM https://
' pellieHNst CUCTeM YPaBHEHUH. urok.apkpro.ru/
87 14.| Pa3nuuHble TUIIBI BBIYMC/IEHUH 10 yPaBHEHUSIM https:/
' XUMHUECKUX peaKIiuii urok.apkpro.ru/
a8 15.| KonTponbHas pa6ora Ne 4 mo Teme «BaxkHelime https://
' MeTaJl/Ibl ¥ UX COeJUHEHHUSI» urok.apkpro.ru/
Paszpien 4. Xumus U OKpy)Kawlinas cpeja
4.1 BeimecTBa M1 MaTepHa/Ibl B )XM3HH Ye/I0BeKa. )
. http://him-school.ru
OCHOBBI 3K0/I0THYeCKOH TPAaMOTHOCTH.
89. https://
Be3onacHoe ncnonp30BaHKe BelleCTB U XUMAUECKUX
N urok.apkpro.ru/
peaxiyii B ObITY
90 Hosble maTepuassl U TeXHOIOrMU. IIpUHIUIIEB https:/
' «3€e/IEHOM XUMUW». XUMHUS U 37J0POBbE urok.apkpro.ru/
XrMUUeCcKoe 3arpsi3HeHHe OKpYyKatollleld cpe/ibl.
91 n o https:/
. OHSITHE O TIpeJie/IbHO AOMYCTUMOM KOHLIeHTPaLuy
Pez Aoy HeHTpan urok.apkpro.ru/
BelijectB ([TOK).
OKoJioruuecKre mpobieMbl, CBSI3aHHbBIE C
92 COeJMHEeHUsIMU yIJ/Iepo/ia, a30Ta, Cephbl, TSKEIBbIX https://
' MeTasioB. Posib XUMKHY B pelieHnH 9K0TOrMUeCKUX urok.apkpro.ru/
npobJiem
Paspen 5. O0001eHre 3HAHUI
5.1 IToBTOpeHUe U 00001I[eHHe 3HAHUI 0CHOBHBIX
pa3penoB KypcoB 8—9 knaccoB. [Teproanueckuil
93 3aKOH Y [leprogrueckas cUCTeMa XUMHUUECKHX https://
' 3/IEMEHTOB B CBETE TEOPUH CTPOEHMSI aTOMa. urok.apkpro.ru/
3aKOHOMEpPHOCTH B M3MeHeHUM CBOMCTB XUMHYeCKHX
37IEMeHTOB U UX COeIMHEHUM B Mepuojax U rpyriax
94. CTpoeHue BelleCcTBa B TBEPAOM, KUJKOM U https://
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1"613006pa3HOM COCTOAHHMU. BI/IABI XHMUUECKOM CBSI3U.

Knaccudukarysi XumuueckKux peakLyi o
Pa3/IMYHbIM MTPU3HAKAM.

urok.apkpro.ru/

HpOFHOBI/IpOBaHI/Ie BO3MO>XHOCTH TIPOTEKAHUSA

95 XUMHYECKUX TIPeBPallleHU B pa3/IMUHbIX YCIOBUSIX 1 https:/
' Ha OCHOBe TPe/ICTaB/IeHUH XUMHUECKOW KUHETUKH U urok.apkpro.ru/
TepMOJUHAMUKU.
XuMuyeckue peaklivy B pacTBopax. ['uaponus conen
o o o http://him-school.ru
CBolicTBa KHC/IOT, OCHOBaHUM U CoJieli B CBeTe
96. 4 06 . 1 https:/
Tipe/iCTaB/eHU 00 37IeKTPOTUTHYECKOU urok apkbro.ru/
JUCCOLIALUN.
OKHCUTETbHO-BOCCTAHOBUTE IbHbIE PeaKLUHU.
- https://
97. O/eKTpon3. XuMH4YeCcKHU JUKTaHT «IloHAaTHE 1
urok.apkpro.ru/
OBP»
IlpakTnueckas pa6ora Ne 10. Perienvie http://him-school.ru
98. 9KCIepUMEeHTa/IbHBIX 3a/iau 10 TeMe « XUMUUeCcKue 1 1 https:/
peaxmum» urok.apkpro.ru/
Pe3epBHOe Bpems
99. 1 PesepBHbIN ypoK 1
100. 2 Pe3epBHbIi1 ypok 1
101. 3. Pe3epBHbIN ypok 1
102. 4 Pe3epBHbBIN ypok 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYHEHUKA

Xumus. 8 knacc. /Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A. u
npyrue; oz pepakuver Jlyanna B.B., OO0 «JPO®Ax»; AO «M3parenscTtBo
IIpocBenjeHue»;

Xumusd. 9 knacc/Epemun B.B., Ky3emenko H.E., /[Ipo3gos A. A. u gpyrue; noj,
penakiueit Jlyauna B.B., OO0 «IPODA»; AO «/31aTe/ibCTBO
[Ipocselienuve» ;

METOAUYECKUE MATEPUAJIbBI /11 YUUTEJIA
1. YMK yuurens,
- TIporpaMMa Tio rpefiMeTy,
- pabouas riporpamMma o rnpeiMeTy,
- yueOHUKHY,
- KOHTPOJIbHO-U3MEePUTe/TbHbIE MaTepUaJIbl.
2. ITeyaTHBbIe MaTepHAJIBLI I OCYI[ECTBIEHNS UHANBUIYAIbHO -
mubdepeHITMPOBAaHHOTO 00yUeHUs-UHGOPMAIMOHHBIE KAPTOUKH,
- oOyuarolijrie KapTOUKH,
- KOHTPOJIMPYIOII1e KapTOUKH.
3. YuebHoe o6opygoBaHue
- yueOHbIe Tab/ULIbI,
Tabmmuiibl Ha creHgax Tab/HIBI TepeHOCHbBIe
- [IpaBua roBesieHyst B KabrHeTe XUMUH
- Tabsmija pacTBOPUMOCTH Bel[eCTB B BOje
- [leproanueckast cuctema xumuueckux 3jiemeHToB [. 1. MeHpeneeBa
- DJIEKTPOXUMHUYECKHUM Psifi HalIpsDKeHUsI MeTasl/IoB
-KpuBbie pacTBOPUMOCTH pa3/TMUHbIX COJIeH
- Onektponu3s pactBopa CuCl2 ¢ yronbHbIM aHOAOM
- O6pa3oBaHKe BOZOPO/JHOM CBSI3U B MOJIEKYJIe
- VloHHBIe TpoLieccel
- [Tonyuenue 1 cobrpaHue ra3oB
- HarpeBarenbHbIe prOOPEI
- CTpoeHMe ¥ CBOMCTBA MjlaMeHU
- [IpymeHeHUe 371eKTpO/IM3a
- 3amyra oT KOppO3uH MeTa/llTnueCKUMH TIJIeHKaMH
- Cioco06bI 3alUThl MEeTasVIOB OT KOPPO3WH
- HarpeBaHue 1 HarpeBaTe/ibHbIe TIPUOOPHI
- O6paboTKa MpOOUPOK U CTEK/ITHHBIX TPYyDOOK



- OCcHOBHBI€ TIPUEMbI pab0OTHI B XMMHUECKOU JTabopaTopyun

- Kpucrannuyeckue pelieTKu MeTaslioB

- Cxema pacTBOpeHUsI U 3/IeKTPOXUMHUUECKOU TUCCOLMaliiy COeIMHEHU C
MOHHOW M KOBaJIeHTHOU MOJISIPHOM CBSI3SIMU

- DJIeKTPOJIMTHYECKas JUCCOLMALMs BObI

- yueOHbIe (PUTBMBI

Huck DVD: «Heopranuueckasi xumus. A30T u ochop»;

Ouck DVD «I'anorensi»;

Hucku DVD «BupTtyanbHasi xumuueckasi 1aboparopust. 8 — 11 Kimacchi»;
Hduck. Buzieoponmky ¢ XuMU4eCKMMHU OfbiTaMy. Heopranvnyeckasi XUMHUsl.
CBOKMCTBa MPOCTHIX BELECTB.

[[le0yHbIEe MeTaLIbI;

Juck. Bugeoponmku ¢ XuMUUeCKUMU OIbITaMU. Heopranvueckass Xumus.
OCHOBHBbIe KJ/1aCChl

HeopraHuyeckux coeguHeHuu. Cepa;

- yuebOHbIe 11ocoous

- OCHOBHbIE BU/IbI [IPOMBILLIEHHOTO ChIPbSI

- Hed1b 1 IpOAyKTHI €€ riepepaboTKu

- CTekJI0 1 r3zenus u3 CTeksa

- BonokHa (ripupo/iHble ¥ XMMHUUeCcKue)

- KameHHBI yTo/ib 1 TIPOJIYKThI €ro nepepaboTKu

- MuHepasbl ¥ TOpHBbIe TTOPO/bI

- Tonuuso

- Metasiibl

- ATTOMUHUM

- O6pas31ibl MeTalIoB

- UyryH u crasnb

- Y noOpeHus

- MuHepasbHbIe y100peHust

- 'opHBIe MOpo/bl U MUHEPAJIbI

- I1Ikasia TBepA0CTH

- Kpucrannmnyeckas pelieTka MarHusi

- Kpucrammyeckas peleTka ajimMmasa

-Kpucrannuueckas peiietka rpagura,

-Kpucrannmueckas pelieTka yrjieKMCI0ro rasa (B TBeploM COCTOSTHUN),
- Mpe3eHTalyH K ypoKaM (CTpOoeHHe aToMa, KUCJIOPO/], OCHOBHBIE KJ1aCChl
HeOpraHu4eCcKux COeJMHeHUU, BOJOPO/, BOJa, TUIIbI CBA3eH U
KPUCTaJ/I/TMUeCKre peLleTKH, 3JIeKTPOJIN3, KOMILIEeKCHbIe COeJUHeHUs , ,

ruapoaus, TO/l, TepMOXUMUSI, KHHETUKA, TIpeJieHTaliy 10 XUMHUU 3JIEMEHTOB

Y UX COeJUHEHWH IJIaBHbIX MOATPYMMN);



-(pUBMBI 110 IPOM3BO/ICTBY aMMHaKa, CePHOM KHUCIOThI

I PPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI
CETU UHTEPHET

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiya
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://www.chemnet.ru/
http://experiment.edu.ru/
http://chemistry.narod.ru
http://him-school.ru/
https://rosolymp.ru/
https://www kristallikov.net/
http://him.1september.ru Egunas komnekuus LJOP: TIpegMeTHast KosieKius
«XHUMHUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuyHbIe
9KcIiepuMeHThI: xumus. Konnekims Poccuiickoro o61eo6pa3oBaTeIbHOTO
ropTasa
http://www alhimik.ru Bcepoccurickasi onumIivaia KOJbHUKOB 110 XUMUX
http://chem.rusolymp.ru Opranuueckasi XuMust: 37IeKTPOHHBIN YUeOHUK /17151
cpeiHel IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: 37IEKTPOHHbBIN yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KOJ/IJIeK: XAMUS
http://www.chemistry.ru JluctTaHiiOHHas 0JIUMIMAZA MO0 XUMUM:
Te/IeKOMMYHHUKAILIMOHHBIN 00pa30BaTeIbHBINA ITPOEKT
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory
https://statgrad.org/#books/
https://stepenin.ru/tasks/9-lines



