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HOACHUTEJ/IBHASA 3AITMCKA

[IporpamMmMa 1o XMMHHM Ha ypOBHE OCHOBHOIO 001Iero oOpa3oBaHMsI COCTABJIEHA Ha
OCHOBE TpeOOBaHMIl K pe3ylbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTelbHOMN
MpOrpaMMbl OCHOBHOTO 001Iero oOpazoBanus, npenactaBieHHbix B ®I'OC 000, a
TaKkK€ Ha OCHOBE (erepanabHOW paboyeil MmporpamMMmbl BOCIHMTAHHUA U C y4ETOM
KOHIICTILIMU TIPENoAaBaHusl y4ueOHOro mpenMera «XuMus» B 00pa30BaTelbHBIX
oprannsanusax Poccniickont denepannu.

[IporpamMma mo xumuM Aa€T NpPEACTaBIEHUE O LENsIX, 00Lel cTpareruu o0y4eHus,
BOCIIUTAHUS H Pa3BUTUA OOydYaIOMIMXCA CPEICTBAMU Y4eOHOTrO TpeaMeTa,
YCTaHABIMBAET 00s3aTeIbHOE NPEIMETHOE  COAEpXKaHUe, IpPeaycMaTpUBAET
pacnpeniesieHue €ero Io KijlaccaM M CTPYKTYpUPOBAaHHE [0 pas3ieiiaM M TeMaMm
OporpaMMbl MO  XUMHH, ONpEIENIsSeT KOIUYECTBEHHBIE M  KaueCTBEHHBIC
XapaKTEPUCTUKH COJEP)KAHUS, PEKOMEHIYEMYIO IOCJIE0BATEeIbHOCTh H3Yy4YEHUS
XUMHH C y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKUA y4eOHOTO
Iporiecca, BO3PACTHBIX OCOOEHHOCTEH OOYydYaroIIuXcs, OINPENesieT BO3MOKHOCTH
npeaMeTa s pealu3auudyd  TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 00I1IeTO 00pa30oBaHuUsl, a TAKXKe
TpeOOBaHMM K pe3yabraTaM OOy4eHHs] XMMHH Ha YpOBHE L€l U3ydeHHsl MpenMera
M OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHON MAESITENLHOCTH OOydYaromerocs o
OCBOEHUIO y4eOHOTO COACPKaAHUS.

3HaHHE XUMHHU CIYKHUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs,
€ro TMpeACTaBICHUI O MaTepuajbHOM EIWHCTBE MHUpPA, BaXHYK pOJIb HUIPAIOT
dopmupyemble XUMHEH MPEACTAaBICHUS O B3aUMOINPEBPAIICHUAX HHEPrUu U 00
ABOJIIOLIMM BEIIECTB B TMPUPOAE, O TYTAX pEIIeHUS DIOO0AIBHBIX MpolieM
YCTOMYMBOIO Pa3BUTUS YEIIOBEUYECTBA — CBIPHEBOW, DHEPIETUYECKOM, IUILEBON U
HKOJIOTMYECKOil 0e30macHOCTH, IPOOIIEeM 31paBOOXPAHEHHS.

N3yuenune xumun:



CIIOCOOCTBYET peaau3allid BO3MOXKHOCTEHM JUIsi caMOpa3BUTUS U (POpMUpOBaHUS
KYJIBTYpPbl TUYHOCTH, €€ 00111eH 1 PyHKIIMOHAILHON IPaMOTHOCTH;

BHOCHT BKJIaa B (GOPMHUPOBAHWUE MBIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH
oOydJaromuxcsi, HaBBIKOB HMX  CAMOCTOSTEIBHOM  yuyeOHOHW  JeATEIbHOCTH,
DKCIIEPUMEHTATLHBIX W  HUCCJCNOBAaTEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MMOBCEIHEBHOM JXKU3HU, TaK U B TPO(PECCHOHAIBHON ACATEIHHOCTH;

3HAKOMHT CO CIEeNM(UKON HAyYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IVISiJa HA E€AMHCTBO MPUPOJBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM HTANlOM
B (DOpMHUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YUYarOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHYECKOE 00Opa30BaHUE
00y4Jaronuxcs.

JlanHple HampaBieHuss B OOyYEHMHM XUMUM OO0ECHEYMBAIOTCS — CHEHH(PUKON
colepxaHusi ~ yueOHOro  MpeaMeTa,  KOTOpbIA  SIBISIETCS  TEeAaroru4ecku
aJanTHPOBAHHBIM OTPaXKCHHEM 0a30BOM HAyKH XMMHUHU Ha ONpPENCIIEHHOM dTare e
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOINEro oOpa3oBaHHMS OPHUEHTHPOBAH Ha
OCBOCHHME OOYYalOIMMHCS CHUCTEMBbI TEPBOHAYAIBHBIX TMOHSITUNW XHUMHH, OCHOB
HEOPraHUYECKON XMMHUU U HEKOTOPHIX OTJEIbHBIX 3HAYMMBIX MOHSITUN OpraHUYeCKOM
XUMMH.

CrpykTypa conaepKaHusi TpOoTpaMMbl 1O XUMHUU C(HOpPMUpPOBAHA Ha OCHOBE
CUCTEMHOro mnonaxoja k e€ wu3ydeHuto. CoaepkaHue CKIaJbIBA€TCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHH O XUMHYECKOU
peakiuu. OO0e 92T CHUCTEMBbl CTPYKTypHO OpraHW30BaHbl TIO0 MPUHIUITY
MOCJICIOBATEILHOTO PA3BUTHS 3HAHUMW HAa OCHOBE TEOPETUUYECKHUX MPEACTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoguueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUCHHA O CTPOCHHNH aTOMa U XUMHUYECKON CBA3U,

— TPEeACTaBICHUH 00 AMEKTPOIIUTUUECKON TUCCOIMAIINN BEIIECTB B pACTBOPAX.



TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU ITOITYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJJHOTO YPOBHS K JIPyroMY,
BBITIONHAS (YHKIIMM OOBSICHEHHS M TPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUS U
BO3MOKHOCTEH ITPAKTUYECKOTO PUMEHEHHMSI U ITOITYYEHUS N3y4aeMbIX BEIIECCTB.
OcBoeHre mporpaMMbl 0 XMMHU CIOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O
XUMHAYECKOW COCTAaBILIOLIEH HAy4YHOM KAapTHHBI MUpa B JIOTUKE €€ CHCTEMHOMN
IPUPOBI, HEHHOCTHOIO OTHOIICHMS K HAyYHOMY 3HAHUIO M METOJaM IIO3HAHHS B
Hayke. M3ydeHre XuMHUM MPOUCXOAUT C IPUBJICUYCHUEM 3HAHUNM U3 PAHEE U3YUYEHHBIX
y4eOHbIX npeameToB: «Okpyxkaromuid Mupy», «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Ipy u3ydeHHH XUMUU MPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XHMHYECKOU
HayKd Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUUYECKOH NeATENbHOCTH
YeloBeKa M KaK OJHOIN0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpbl. 3ajada y4yeOHOTro
MpeIMeTa COCTOUT B (POPMHPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN — BAKHEUILINX
(akTOB, MOHATHU, 3aKOHOB M TEOPETUUECKUX IOJIOKEHUH, JOCTYIHBIX 0000IIEHUI
MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIIEHUH K HayYHbIM METOJaM
NO3HAHMS MPU HM3YYEHUM BEIIECTB M XUMHUYECKHUX peakluil, B (HOPMUPOBAHUU U
Pa3BUTHM MO3HABATENIbHBIX YMEHUN W WX MPUMEHEHHH B Y4E€OHO-IIO3HABATEIbHON U
y4eOHO-UCCIIEeIOBAaTEIbCKOM  JESATENbHOCTH, OCBOCHMHM MpaBW  0€30MacHOIOo
oOpallleHus ¢ BeIleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipu n3ydyeHnn XMMHUU Ha YPOBHE OCHOBHOIO 00IIIEr0 00pa30BaHMs BaXKHOE 3HAUYECHUE
pUOOpENH TaKue eIy, Kak:

— (opMHUpOBaHME  HHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPUHATHIO PEIICHU,
CIIOCOOHOM aaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HamnpaBJIEHHOCTh OOyYEeHHs] Ha CUCTEMaruueckoe MpuoOileHue oOydarommxcs K
CaMOCTOSITEJIbHOW TTO3HABAaTEIbHOM NESATENBHOCTH, HAYyYHBIM METOJAM TO3HAHUS,
(bOpMHUPYIOIIIM MOTHBAIIMIO ¥ Pa3BUTHE CIOCOOHOCTEN K XUMUMU;

— o0ecreyeHne yCIoBU, CIIOCOOCTBYIOMIMX MPUOOPETEHNIO 00yYarOIIMMHUCS ONBITA

pa3H006pa3H0171 ACATCIIBHOCTH, IIO3HAHUA MW CaMOIIO3HaHHsA, KIIIOYCBBIX HABBIKOB



(KJTIOYEBBIX KOMIMETEHIMI), MMEIOIUX YHHBEPCAIbHOE 3HAUYECHHUE MJIs Pa3JIMYHBIX
BUJIOB JIEATEIIbHOCTH;

— dopMupoBaHue 001IeH QYHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCIE€ YyMEHUH OOBSCHATh M OLEHUBATH SIBICHHUSI OKpPYXKAIOLIEro MHUpa,
WCTIOb3YSl 3HAHUS U OMbBIT, MOJYYCHHBIC MPU U3YyYEHUU XUMUH, OIPUMEHATh UX HPU
perieHrH mpooOieM B TOBCEAHEBHOM KU3HU U TPYIOBOU NIEATEITLHOCTH;

— dopMUpoBaHHE Yy O0OyYaromuXxcsd TyMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS
IIECHHOCTU XWMHYECKHX 3HAHUN JJi1 BBIPAOOTKH SKOJIOTUYECKH II€71eCO00pa3HOro
MOBE/ICHUSI B OBITY U TPYAOBOM JIEATEILHOCTH B IEISX COXPAHEHUS CBOETO 3710POBBS
Y OKPYXKaroUIEH MPUPOIHON CPEbI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIOCOOHOCTE K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMS OOIICUETIOBEUECKUX 1IEHHOCTEN, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOPY MpO(HIIsl M HAPaBICHHOCTH JaJbHEUIIEro 00yUYeHus.
OOmiee 4MciIO 4YacoB, OTBEAECHHBIX MJII M3Y4YEHUS XMMHUU Ha yPOBHE OCHOBHOTO
oOmero oOpazoBaHusi, cocrapisier 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B

HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbHBIE XMMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KU3HU 4YEIIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemlecTBa. DU3MYECKUE CBOWCTBA BEIIECTB. ATrpErarHoe COCTOSIHHE BEIECTB.
[lonsiTue 0 Meromax mMo3HaHUsA B XuUMHUHU. YucThle BemiecTBa M cMmecu. CrnocoObl
pa3iesneHus CMECEHN.

ATOMBI 1 MOJIEKYJIbI. XUMHYECKHE AIEMEHThl. CHUMBOJIBI XUMUYECKUX AIIEMEHTOB.
[IpocTeie U CHOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (Gopmyna. BaleHTHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BewiecTB. OTHOcHTenbHAass aromMHas macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAst Macca. MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCUHECHUMU.
KonnuectBo BemecTsa. Monb. MossipHast Macca. B3anMOCBSI3b KOJIMYECTBA, MACCHI U
Yyyciia CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo QopmynaM XUMHYECKUX
COCIMHECHUM.

DuU3NYECKHE U XUMHUYECKHE SIBIICHHUS. XUMHUYECKasl Peakiusi U €€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUeckue YypaBHeHus. Kiaccuduxanus
XUMUUYECKUX Peakiuil (COeIMHEHUs, Pa3IOKECHUS, 3aMEIICHUs, 0OOMEHA).
XUMHYECKUMN IKCIIEPUMEHT !

3HAKOMCTBO C XHMHUYECKOM TIOCYJOM, mMpaBuiaMu paboTel B jabopaTtopur U
npuémamu oOparieHus: ¢ JaboparopHbIM O00OpPYAOBAHMEM, M3YyUYEHHWE U OIMUCAHUE
Gu3NUEeCKUX  CBOWCTB  OOpa3IlOB HEOPTaHMYECKUX  BEIIECTB, HAOMIOIECHUE
dbu3ndeckux (IMIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPAHKE caxapa B CTyNKe, KUTIEHUE
M KOHJICHCAIUsl BOJbI) M XUMHUYECKUX (TOPEHUE CBEYM, MNPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICUCTBHE MEJIa C KUCIIOTOW) SIBJICHUM, HAOIIOICHUE U OTIMCAaHUE
MIPU3HAKOB MPOTEKAHUS XUMHUUECKUX peaKkuil (pa3iioKeHHe caxapa, B3auMOECHCTBHE
CEepPHOM KHUCIOTHI C XJopuaoM Oapusi, pasnokenue ruapokcuna menu (II) mpum
HarpeBaHWM, B3aMMOZEHCTBUE >kene3a ¢ pactBopoM conu Mmeau (II), u3yudenue

crioco0O0B pa3/esieHrs CMECe: ¢ TTOMOIIbI0 MarHuTa, (UILTPOBAaHKE, BHIMIAPUBAHKE,



TUCTWIUIALIMS,  XpoMmarorpadusi, TMpPOBEACHHUE OYHMCTKHM  TMOBAPEHHOM  COJH,
HAOIOZICHUE U OIMHCAHUE PE3YJbTaTOB MPOBEJACHHUS OMbITa, HILTIOCTPUPYIOIIETO
3aKOH COXPAHEHUS MACChl, CO3/IaHUE MOJIETIEH MOJIEKYJ (I1apOCTEPIKHEBBIX).
BakHeluue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kucnopog — aneMeHT u mpocToe BEUIECTBO.
Haxoxxaenue kuciaopoaa B npupose, pusndeckne 1 XMMHUECKHE CBOMCTBA (peakluu
ropenusi). Oxcuzabl. [Ipumenenue kucinopoga. CrnocoObl MOMyYEeHHUS KHUCIOpPOJa B
naboparopuu U mnpomeblieHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H —
aJJIOTPOIHAsA MOIU(UKALUs KUCIOPOa.

TennoBoit 3¢pdexT XxuMUUecKoil peakluu, TEPMOXMUMHUYECKHE YpaBHEHHUS, IK30- U
DHIAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: Yrojib M METaH. J3arpsA3HEHUE BO3yXa,
yCHJIEHUE TAPHUKOBOTO 3(pdekTa, pa3pyLieHre 030HOBOTO CIIOA.

Bonopon — snemeHT m mpocrtoe BemecTtBo. HaxoxkaeHwe Bomopona B IPUPOE,
(u3nUecKue U XMMHYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MmonyyeHus. Kucmorsl
U COJIN.

Mounsipabiii 00bE€M Ta30B. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackiieHHbe U
HEHACBIILICHHBIE pPACTBOpPBL. PacTBOpMMOCTH BemecTB B Boxe. MaccoBass o
BEILECTBA B PAaCTBOpE. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Ponb pacTBOpOB B
OpUpOLE M B KU3HM delloBeka. KpyroBopor BoIAbl B NpHpPOXAE. 3arps3HEHUE
MPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neoprannyeckux coenuHernit. Oxcuapl. Knaccudukarus okCHmoB:
coneobOpasyroiie (OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHbIE) U HECOIeo0pa3yroIIre.
Howmenkiarypa okcnnoB. @usnyeckue 1 XMUMUYECKHUE CBOMCTBA OKCUIOB. [lonyuenue
OKCHUJIOB.

OcHoBanus. Knaccudukaiiusi OCHOBaHM: IIENOYHM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanui. ®dusznyeckue M XHUMUYECKHE CBOMCTBA OCHOBAHUM.

ITony4yeHne OCHOBaHUM.



Kucnorel. Kiaccudpukanus xucinor. Homenknarypa xucnor. PDuszuueckue u
XAMUYECKUE CBOWCTBAa KuUCIOT. Psan akrtuBHoctm wMmetayuioB H. H. bekerosa.
IlonydeHnue KUCIOT.

Comu. Homenknarypa cosieil. @PuU3MYECKHUE W XUMHYECKHE CBOMCTBA COJIEH.
ITonydenue comen.

I'eneTnueckas CBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

XUMHUYEeCKUMN IKCIICPUMEHT:

KAYECTBEHHOE ONPENCIICHUE COJIEPkKAHUA KHUCIOpoAa B BO3AyXE, IOJIy4YCHHUE,
coOupaHue, pacrno3HaBaHWE€ M HU3YYEHHE CBOMCTB KHUCJIOpONa, HAOMIONEHUE
B3aMMOJICIICTBHS BELIECTB C KUCIOPOIOM U YCIOBUS BO3HUKHOBEHHUS U IPEKPALICHUS
ropeHust (rmokapa), 03HaAKOMJICHHE C 00pa3laMy OKCHJIOB U ONMUCAHHE MX CBOMUCTB,
NoJly4eHue, coOupaHue, pacrlo3HaBaHUE M M3YyUEHUE CBOMCTB BOJOpojaa (TOpEeHHeE),
B3auMojieiicTBue Bopopoaa ¢ okcuaoM wmeau (II) (BO3MOXKHO HCMOIB30BaHUE
BHJICOMATEpPHUAIOB), HaOMOneHHe OoOpa3oB BEIIECTB KOJIMYECTBOM 1  MOJb,
UCCIIeIOBaHNE OCOOCHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IUYHON paCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM [JOJIEM pPacTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METa/NIaMH (HaTpUEM M KajbllieM) (BO3MOXKHO
WCTIOIB30BaHUE BHUJIEOMATEPHUAIOB), HCCIEI0BAaHUE OO0pa3lloB HEOPraHWYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJACHUE H3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IIeNouel, u3ydeHwe B3ammonencTBusi okcuma menu (II) ¢
pacTBOPOM CEpPHOWM KHCJOTHI, KHCIOT C METAJUIAMHU, PEAKUHWN HEeUTpaau3alui,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHHUI, BBHITECHEHUE OJHOTO METAJlIa JIPYTUM U3
pacTBOpa COJY, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelume Kiacchl
HEOPTaHUYECKUX COCTUHCHUIN.

Hepuognueckuit 3axoH u Ilepuoanyeckas cucremMa XUMHUHYECKHX jieMeHTOB /I,
N. MenpgeaeeBa. CrpoeHue aroMoB. XuMHUYeCKasi CBA3b. OKHCIUTENBHO-
BOCCTAHOBUTE/IbHbIE PEAKINH

[lepBbie MOMBITKH KJIACCU(PUKAINNA XUMHUYECKUX 3JIeMEHTOB. [loHsTHEe O Tpymmax

CXOAHBIX JJICMCHTOB (H_ICJ'IO‘IHBIC n IMCIOYHO3CMCIIBHBIC MCTAJlJIbI, TI'aJIOI'CHBI,



UHEPTHBIE Tra3bl). OJEMEHTHl, KOTOpble 00pa3yroT aM@OTEpHbIE OKCHUIBl U
TUAPOKCUIBI.

Ileppnonnueckuit 3akoH. llepumomnueckas cucTeMa XHMHYECKMX 3JeMEHTOB /1.
N. MenneneeBa. Koporkonepuonnas u JumHHonepuoaHas (opmsl [lepuonnueckoit
cucreMmbl xumuueckux oanemeHToB JI. WM. Menpeneesa. Ilepumonsl w  IpyIibl.
PU3N4ECKUN CMBICIH NMOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI DJIEMEHTA.
Crpoenne aromoB. CocraB aroMHbIX sAnep. HW3oromsl. OnexrpoHsl. CTpoeHne
AIIEKTPOHHBIX 000JI04eK aTOMOB NepBHIX 20 XUMUYECKUX 37eMeHTOB [lepuonnyeckoi
cucremnl [[. U. MenneneeBa. XapakTEepUCTUKa XUMHMUYECKOIO DJIEMEHTa IO €TI0
nosoxkeHuto B Ilepuoguueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHMS  paauyca aroOMOB  XUMHUYECKHMX  DJIEMEHTOB,
METAJINYECKUX U HEMETAIIMYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJAM.

3nauenue Ilepuognueckoro 3akoHa u Ileprognyueckol CUCTEMBI XHUMHUYECKUX
ANIEMEHTOB JUIA pa3BuTUsA Hayku M npaktuku. JI. W. MenneneeB — yd€Hblii U
IPaKJaHUH.

Xumuueckass  cBsi3b.  KoBaneHTHas  (MOJSIpHasl U HEMOJISIpHAsA)  CBSA3b.
DJEeKTPOOTPULIATEIEHOCTh XUMUYECKHX IEMEHTOB. MIOHHAsI CBS3b.

Crenenp oxucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccesr
OKHCIICHHS U BOCCTAHOBIICHHS. OKUCIMTENN U BOCCTAHOBUTEIH.

XUMHYECKUMN IKCIIEPUMEHT !

M3ydeHue o0pa3lioB BEIIECTB METAJIJIOB M HEMETAJUIOB, B3aUMOIEUCTBUE THIPOKCUAA
[IMHKAa C PacTBOPaMU KMCIJIOT U ILIEJIOYEH, IIPOBEACHUE OIBITOB, WUIIOCTPUPYIOIINX
OPUMEPBl  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  pEakUUil  (ropeHue, peakuuu
pazJIoKEHUsI, COSTUHEHMUS).

MexknpeamMeTHblie CBA3U

Peanmnzannst MeXNpeOMETHBIX CBsSI3ed NpPU  M3YYEHMH XHMHUM B 8 Kiacce
OCYILECTBIISIETCA Yepe3 UCMOIb30BaHNE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHATHUM, SABISAIOIIMXCA CUCTEMHBIMU JUI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-

HAay4YHOT'O LIUKJIA.



OOmue ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAay4YHBIA (DAaKT, TUTIOTE3a, TEOpHS, 3aKOH,
aHaM3, CUHTE3, Kiaccu(HKamms, MEePHOAUYHOCTh, HAOIIONEHUE, DSKCIICPHMEHT,
MOJICTMPOBAHKE, U3MEPEHHE, MOJICIIb, SIBJICHHE.

®dwus3uka: Marepus, aToM, JJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHI, HW30TOIIBI,
pPaZOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsii, BEIIECTBO, Telo, OO0BEM,
arperarHoe COCTOSTHUE BEIECTBA, ra3, GU3NUECKUE BEITNINHBI, CIUHUIIEI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MHHEpPaJbl, TOPHBIE MOPOAbI, MOJE3HBIC

HNCKOIIACMBIC, TOIINIIMBO, BOOHBIC PCCYPCHI.

9 KUIIACC

BemecTtBo M XuMH4YeCKasi peakuus

[lepuognueckuii 3akoH. Ilepuoanyeckas cucTeEMa XHUMHUYECKUX DJJIEMEHTOB [I.
N. MenpeneeBa. CtpoeHrne aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHHUHM CBOWCTB
XMMHUYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KA, KAJbLUSI U UX COCTMHECHUH B
COOTBETCTBHM C TOJIOKCHUEM 3JIEMEHTOB B lleprnoanyeckor CUCTEME U CTPOCHUEM
X aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOM PEIIETKH W BHUJA
XAUMHUYECKOU CBSI3H.

Knaccudukarus u HOMEHKIIaTypa HEOPTAaHUUECKUX BEIIECTB. XUMHYECKHUE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHWYECKUX COCAUHECHUH,
TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XuMHUECKUX pEaKIUid MO Pa3IMYHBIM MpU3HAKaM (M0 YHUCITY U

COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3D (DEKTY, 0 U3MEHEHUIO



CTENEHEH OKHUCIEHUS XUMHUYECKHX OJJIIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aropa). JK30- U SHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHHUS.
[lonsiTie o ckopoctu xumuyeckod peakiuu. [lonsTHe 006 o00paTUMBIX U
HEOOpaTHUMBIX XUMHUYECKHX peakiusx. [IoHSTHE O TOMOreHHBIX M TeTEPOTE€HHBIX
peakuusix. [lonstue o karanuse. [lonstne o xummyeckom paBHOBecuu. DakTopsl,
BIMSAIOIIME HAa CKOPOCTh XUMHYECKOW PEaKUMA W IOJOKEHHE XHMHUYECKOTO
PaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENbHBIE PEAKIINU, ANEKTPOHHBIN OamaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOM  peakiuu.  CoOCTaBlI€HHME  YPAaBHEHHHW  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIU C UCIIOIB30BAHUEM METO/A ANEKTPOHHOI0 OajaHca.
Teopuss dNEKTPOIUTHYECKOW IUCCOUMALMHU. OJNEKTPOJIUTHI W HEAIEKTPOJIUTHI.
Karnonsl, anunoHbl. MexaHW3M [OHCCOLMALMUA BEIIECTB C Pa3IWYHBIMU BHJIAMHU
XUMHUYeCcKor cBs3u. CteneHpb quccounanui. CUIIbHBIC U CIIa0bIe SJIEKTPOIUTHI.
Peakiuu nonHoro oOMeHa. YcioBUs MPOTEKAHUS peakluid HOHHOTO 0OMEHa, MOJIHbIE
Y COKpAILEHHBIE HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KHCIIOT, OCHOBAHUN U COJIEH
B CBETE€ INPEACTaBICHUNA OO0 DIIEKTPOJUTUUYECKOW Auccormanuu. KadecTBeHHBIC
peakuuu Ha HOHBL. [TonsATHE O TMApONIM3E COoNel.

XHUMHUYECKUN IKCIIEPUMEHT

O3HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIMIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB M HeMeTaJIoB (Tpadurta u amMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIIEOBAHNE 3aBHCUMOCTH CKOPOCTM XHWMHYECKOM pEakuuu OT BO3ACHCTBUS
pa3ianyuHbIX (HAKTOPOB, MCCIEAOBAHUE SJIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB,
npouecca AMCCOLUAIMK KUCIIOT, eJIouel U cosei (BO3MOKHO HCIOJIb30BaHUE BUIE0
MaTepuasoB), MPOBEJCHUE OIBITOB, WIUIIOCTPUPYIOIIUX TMPU3HAKKA MPOTEKAHUS
peaknuii moHHOro oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE Ta3a, 0Opa3oBaHHE
BOJIbI), OIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii  (ropeHue, peakuuu pa3ioKeHHs, COEOUHEHUs), paclo3HaBaHUE
HEOPTaHUYECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMM HAa MOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanuabl 1 MX coeMHEHUS



OO0mast XapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pPHbIE
cTenieHn okucieHuss. CTpoeHue U (PU3NYECKUe CBOMCTBA IPOCTHIX BEIIECTB —
raJloreHOB. XUMHUYECKHE CBOICTBA Ha TMpuUMepe xJyopa (B3aUMOACHCTBUE C
METallJlaMi, HEMeTajulaM{, Ienoyamu). XiopoBopopoa. ConsHas —KHUCIIOTA,
XMMHUYECKUE CBOMCTBA, MTOIYy4YEHUE, IPUMEHEHUE. [[eMCTBUE XI0pa U XJI0POBOIOPO/Ia
Ha OpPTaHMU3M 4eJoBeKa. BaxkHenme XIopuapl U UX HAXOKICHHUE B IIPUPOZE.

Oobmas xapakrepuctuka 3eMeHToB VIA-rpynnel. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENeHH OKucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBAa MPOCTHIX
BEIIECTB — KUCJIOpoAa U cCepbl. AJIOTPONHbIE MOAM(UKALKU KHUCIOPOIa U CEpHL.
Xumuyeckue cBoiictBa cepbl. CepoBOJOPOJ], CTPOCHHUE, (PU3NUECKUE U XUMUYECKUE
cBoricTBa. OKCUABI CEphI KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa,
(¢usnyeckre U XMMHUYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cnequpuyueckue). XUMHYECKUE PEaKIUH, JeXKallhe B OCHOBE IPOMBIIIJIEHHOTO
croco0a MmojaydeHus: cepHoil Kuciaothl. [Ipumenenne cepHoit kucioThel. Conau cepHOM
KHCJIOTBhl, KaueCTBEHHas peakuus Ha cyabpar-uoH. Haxoxnenue cepsl u €€
COEAMHEHNA B TMpupone. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKalolIeW Cpelsl
COCIUHEHUSIMHU cepbl (KHUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa M BOAOEMOB),
crocoObl €ro MpeAoTBPALICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHUS. A30T, paclpOCTpaHEeHUEe B Mpupoae, puznyeckue
U XuMu4eckue cBoictBa. KpyroBopot azora B npupone. AMMHaK, ero Gu3nuecKue u
XUMHUYECKHE CBOMCTBA, MOJlydeHHuEe U npuMeHeHue. Coiau aMMOHUS, UX (U3HYECKHe
U XMMHUYECKHE CBOMICTBa, NpuMeHeHUe. KauecTBeHHas peakuus Ha MOHbI AMMOHHSL.
A3OTHas KHCIIOTa, €€ NmojdydeHue, GU3nUecKue 1 XMMHUYECKIe CBOMCTBA (00LIUe Kak
MpeICTaBUTENs Kilacca KHUCIOT U creuuduyeckue). Vcmonb3oBaHue HUTPATOB U
coJied aMMOHHMSI B Kaue€CTBE MHUHEpAIbHBIX yI0OpeHUU. XHUMHYECKOE 3arpsi3HEHUE
OKpYXalolel cpeipl COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JOXKAM, 3arpsi3HEHHE
BO3/yXa, MouBbl U BoAoéMoB). Docdop, amnorponHsie Momupukaiuu docdopa,

dbuznyeckue u xumuueckue cpoiictea. Oxcun docdopa (V) u dhochopHas kuciora,



du3nueckue M XUMUYECKHE CBOMCTBa, moiyudeHue. Mcnonmb3oBanue ¢docdaroB B
KaueCTBE MUHEPAIbHBIX YI0OpEHUIA.

OO6mas xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHW OKHCIEHUS. YIIEpoA, aUIOTPONHbIe MoaudUKaIuy,
pacnpocTpaHeHue B MpHUpoje, (GU3HUecKHe M XUMHUYECKHE CBOMCTBA. AJCOpOIHSL.
Kpyrosopot yrnepoaa B mpupoae. OKCuabl yriepoaa, ux Gu3nueckue 1 XUMUYECKHe
CBOMCTBa, JCHCTBME Ha JKUBBIE OPraHU3Mbl, T[OJYyYE€HHUE U TPUMEHEHHUE.
DKOJOrhuYecKkue mpoOieMbl, CBs3aHHble C oOkcuaoM ymiepona (IV), rumoresa
100anbHOIrO MOTEIUIEHUsT KJIMMaTa, MapHUKOBBIM 3¢ddexT. YronbHas kucinora u eé
CONMM, UX (U3MUECKHME U XUMHUYECKUE CBOWCTBA, IOJyYeHUE M MPUMEHEHUE.
KauecTBeHHas peakius Ha KapOoHaT-WOHBI. lMcnonb3oBaHHe KapOOHATOB B OBITY,
MEAUIMHE, IPOMBIILIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHMSIX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, INIMUEPUH, YKCYCHAsl KUCIOTA).
[IpupoHbIe UCTOYHUKHU YIIIEBOJOPOJOB (yrojb, IPUPOAHBIN Ta3, HE(PTH), MPOTYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY M NOpOMbIIUIEHHOCTH. [loHsTHE O©
OMOJIOrMYeCKH Ba)KHBIX BEILLECTBAaX: JKHUpax, Oeskax, yIieBogax — U UX pOJiu B KU3HU
yesoBeka. MarepuanbHOE €JUHCTBO OPTraHUYECKUX U HEOPTAaHUYECKUX COECAMHEHUM.

KpemHuuii, ero ¢uznueckue ¥ XUMHUYECKHE CBOMCTBA, MOJYyYEHHE U MPUMEHEHHE.
Coenunenust kpeMuus B npupoje. O0mue npeacrapieHus 06 okcuae kpemuus (IV)
Y KpeMHHEBOU kuciore. CHIIMKAThI, UX UCIOIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxxneiie crpoutenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobremMbl 6€30MacHOT0 UCTIOJIB30BAHUS CTPOUTEIBHBIX MAaTEPUAIIOB B
MMOBCEIHEBHOM JKU3HU.

XUMHYECKUMN IKCIIEPUMEHT !

u3ydeHue oOpa3IoB HEOPraHUYECKUX BEIIECTB, CBOWMCTB COJISHOW KHCJIOTHI,
IPOBEJICHNE KaU€CTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI U HAOIIOACHNE MMPU3HAKOB UX
MPOTEKaHUS, OMBITHI, OTpaXKarolue (PU3NIecKue 1 XUMUYECKHUE CBOMCTBA raJOreHOB
U UX COEIMHEHUU (BO3MOXKHO HCIIONb30BAaHUE BUIEOMATEPHAIIOB), O3HAKOMJIEHHUE C

oOpasiiaMu  XJOpPUAOB (TAJIOTEHHUIOB), O3HAKOMJIEHHE C OOpas3lamMu cepbl U €



COCIMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BAaHUE BHUAECOMATEPHUANIOB), HAOIIONECHUE
npolecca OOyIIMBaHUSI caxapa IO JACHCTBUEM KOHILIEHTPUPOBAHHOW CEpPHOMU
KHUCIIOTHI, HW3yYE€HHWE XUMHUYECKHUX CBOMCTB pa30aBICHHON CEpPHOW KHUCIOTHI,
IPOBEJICHNE KAaYECTBEHHOM peaklMu Ha Cylb(paT-uoOH W HaOJIOIeHHE Mpu3HakKa e
MpOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKHMMH CBOMCTBaMM a3oTa, gocdopa U HX
COCTMHECHMI (BO3MOXXHO MCIOJb30BAHHUE BHUICOMATEPHAIOB), 00pa3aMu a30THBIX U
dochopHbIX ynoOpeHuid, MOlydeHHe, COOMpaHue, pACHO3HaBaHUE M H3YUCHHUE
CBOICTB aMMHaKa, MPOBEACHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdar-
VMOH U M3YYEHUE NMPU3HAKOB MX MPOTEKAHMS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEJIbI0 (BOBMOXKHO MCITOJIb30BAHUE BUACOMATEPHUAIIOB), U3yUYCHUE
MOJIeJIeN KpUCTAUIMYECKUX PEeIIETOK aliMasa, rpadura, QymiepeHa, 03HaKOMIIEHUE C
poLIeCCOM  aJCOPOIIMM  PAacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MpPOTHUBOTras3a, MOJy4YeHUE, COOMpaHHUE, PACMO3HABAHHE M H3YyUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJACHHWE KAUYECTBEHHBIX PEAKIUA Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUYECHHE TPU3HAKOB UX MPOTEKAHUSI, O3HAKOMJIEHUE C IPOAYKIHUEH
CUJINKAaTHOM MPOMBIIIICHHOCTH, PEIIEHWE HKCIEPUMEHTAJIbHBIX 3a/1ad [0 TEME
«BaxHenie HeMeTauIbl U UX COCAUHEHUSD).

MeTaJulbl M UX COCAMHEHUS

OOmasi xapakTepuCTUKAa XMUMHYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HUX
nojoxeHus B [lepronndeckoit cucreme xumuueckux aneMeHToB 1. Y. MenneneeBa u
cTpoeHusi atroMoB. CTpoeHue MeTaioB. Merajuimdeckas CBsi3b M METAJUIMYECKas
KpUCTAJUIMYECKAsA PpEIIETKa. OJEKTPOXMUMUYECKUN PAJ HalpsHKEHU MEeTallloB.
duznueckue U XUMHYECKHE CBOMCTBA MeTayioB. OOIMe CcrnocoObl MOTy4YeHUs
MeTaiioB. [loHsTHE O KOPpPO3WHU METANIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl MX OT
koppo3uu. CraBel (CTaib, YyTryH, AIOPATIOMUHUHN, OpOH3a) MU WX NMPUMCHECHHE B
OBITY ¥ TPOMBIIIIJIEHHOCTH.

[[lenounble MeTabl: TMOJOXKeHUE B llepuoguueckoil cuUCTEME XHUMHUYECKUX
snemeHToB JI. WM. MenpaeneeBa, CTpo€HHE HMX arOMOB, HAXOXKJAEHHE B IIPUPOJIE.
dusznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpust v Kaius). OKCHAbI U

T'HAPOKCHU LI HATPUA U KaJIHA. HpI/IMeHeHI/Ie mMCJI0OYHBIX MCTAJIOB M UX COGI[I/IHGHI/II‘/JI.



[IlemoyHO3EMENBHBIE METAJIBI MAarHUM W KaJbLIMi: MoOJIoKeHue B llepuonnyeckon
cucteMe xumuyeckux osneMeHToB JI. WM. MenpaeneeBa, CTPOEHHE HMX AaTOMOB,
HAaXOXKJIeHUE B npupoje. OPU3nyecKue U XMMAYECKUE CBOMCTBA MArHus W KaJlbIIUS.
Baxneime coenmrHeHUs KaibIus (OKCHUII, THIPOKCHUI, coiik). JKECTKOCTh BOABI H
CHOCOOBI €€ YCTpaHEHUS.

Amomunui: nonoxenue B llepuoanmdeckon cucTeMe XMMHMYECKHX 3JIEMEHTOB [l
N. MenaeneeBa, CTpo€HHME aroma, HaxOXAeHUE B npupoae. Duznmyeckue u
XUMHUYECKHE CBOMCTBa amoMuHMA. AMGOTEpHBbIE CBOWCTBA OKCHAA W THUAPOKCHIA
AJIIOMUHUSL.

Kenezo: mnonoxenne B Ilepuoguyueckoil cUCTEME XHMHUYECKHX DJIeMEHTOB /I,
N. MenneneeBa, CTpOeHHME aromMa, HaxoxJaeHHe B npupone. Dusmyeckue u
XUMHUYECKHE CBOMCTBA keneza. Okcunpl, THAPOKCHAB U coiu xkene3a (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJyYCHUE.

XUMHYECKHUI IKCIIEPUMEHT !

O3HaKOMJIEHHE ¢ oOpasllaMyd METaUIOB M CIUIaBOB, MX (U3WYCCKUMU CBOMCTBAMH,
M3yY€HUE  pe3ylbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMAaTEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA KaJBIIUS W HATPUS C
BOJIOM (BO3MOXHO HCHOJB30BaHUE BHUJEOMATEPHUAIOB), HCCIEAOBAHUE CBOMCTB
AKECTKOM BOJBI, MpOIECcca TOPEHUS Keje3a B KUCIOpoie (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHAJIOB), TNPU3HAKOB IMPOTEKAHWSI KAu€CTBEHHBIX pEaKIMi Ha HWOHBI:
MarHusi, Kajbllus, aJtoMUHUA, LuHKa, >xene3a (II) m xemesa (III), memu (II),
HaOJFOICHHUE 1 ONKMCaHUE MPOIIECCOB OKpAIlIMBAHUS TUIAMEHU MOHAMU HATPHUSI, KaJlns
U Kamplus (BO3MOXHO  HCIOJB30BaHUE  BHJICOMATEPHAJIOB), HCCIICIOBAaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA QAIIOMUHUS M THUIPOKCHUIA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe « BakHEHUIIMEe METAUIbI U UX COCTUHECHUS.
XuMHA M OKpYKaOIIasi cpeaa

BemecrBa u Marepuanbl B NOBCEAHEBHOW KHU3HM 4YeJlOBEKa. bes3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKHX peaknuii B ObiTy. IlepBas momormips mpu

XUMHUUYCCKHX OXKOIraxX MU OTPaBJICHUAX.



XUMUYECKOE 3arpsi3HEHUE OKpYJKarollell cpeabl (mpeaenbHas —AOMyCTUMAast
KOHLeHTpauus Beiects, nanee — I1/IK). Ponp XuMum B pemieHun 3KOJIOTMYECKUX
npobiem.

XUMUYECKHUI IKCIICPUMEHT:

u3ydeHue oO0Opa3loB MarepualoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE
MaTepHAJIbI).

Me:xknpeaMeTHbIe CBA3U

Peanmmszannst MeXNpeaOMETHBIX CBsS3€d NpU M3y4YeHMH XHMMHUM B 9 Kiacce
OCYUIECTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTHM, SIBISIFOLIUXCS CHCTEMHBIMH ISl OTJEIBHBIX IIPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAayyHbIA (DaKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJdu3, CHUHTE3, Kiaccu(ukanusi, NEPUOAMUYHOCTb, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHE, MOJEIIb, SBJICHUE, TAPHUKOBBIA 3((EKT, TEXHOIOTHS,
MaTepHaJIbI.

®duzuka: Marepusi, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHUJ, H30TOIbI,
PaAMOAaKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKHN 3apsil, TPOBOAHUKH, ITOTYIIPOBOJHUKH,
TUAJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TENO, OObEM, arperaTHoe COCTOSIHHE
BEUIECTBA, Tra3, pacTBOP, PAaCTBOPUMOCThb, KpUCTaJUIMUECKash pemeETKa, CIUIaBbl,
(u3nyeckre BeINUNHBI, SAMHUIIBI U3MEPEHHUs, KOCMUUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE371b61, ComHILEe.

buonorus: ¢porocuntes, npixanue, Ouocdepa, skoCUcCTEMa, MUHEpATbHBIC YIOOpEHUS,
MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MHHEpPaSbl, TOPHbIE MOPOAbI, MOJIE3HBIC

HCKOITaCMBbIC, TOIIIINBO, BOAHBIC PCCYPCHI.



IINTAHUPYEMBIE PE3VJIIBTATBI OCBOEHHMsA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIBTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa30oBaHUsI
JOCTUTAIOTCS B XOJ¢ OOyYeHHUS XHMHH B €IHHCTBE y4eOHOM M BOCHHTATCILHOM
JESITeIbHOCTH B COOTBETCTBUH C TPAIUIMOHHBIMU  POCCHHCKMMHU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, NPHUHATBIMH B
OOIllECTBE TMpaBWJIaMU M HOPMAMU TMOBEJCHUS W CIOCOOCTBYIOT —MpoIieccaM
CaMOIIO3HAHHS, CAMOPA3BUTHUS M COLIMATU3AIIMH 00YYarOIINXCS.

JIMYHOCTHBIE PE3YNILTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOM IIO3MTHUBHBIX IEHHOCTHBIX OpHUEHTAMA HM  pACHIMPCHHE  OIbITa
JeSITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOr0 BOCIIUTAHMSA:

[ICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY H
HAyYHOMY HACIICAMIO, TIOHUMAHHS 3HAYCHHS XHMHYECKOM HAyKd B IKH3HH
COBPEMEHHOTO O00IIIeCcTBa, CHOCOOHOCTH BIAAETh TOCTOBEPHOM HHGpOpPMAIEH O
MEPENOBBIX JIOCTHIKCHHSIX W OTKPBITUSAX MHPOBOM M OTCUYCCTBCHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBa,;

2) rpaKIaHCKOT0 BOCTIUTAHUS

MPEICTABICHUS O COLMAIbHBIX HOPMAxX M MPaBHJaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIC3HOM,
y4eOHOUCCIIEIOBATEIbCKOM, TBOPUECKOW M IPYTHX BUAAX JACSITEIBHOCTH, TOTOBHOCTH
K pa3sHOoOOpa3HOM COBMECTHOH JESATEIBHOCTH IIPH  BBITOJHEHHH YYEOHBIX,
MO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUH XHMHYECKMX OKCIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIOHMMAHUIO W B3aWMOIIOMOIIHA B

npolecce 3Tol y4eOHOM AesITeNIbHOCTH, TOTOBHOCTHU OLICHMBATh CBOE MOBEACHHE U



NOCTYNIKH CBOMX TOBApHILEH C MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHMS MOCJEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE W XUMUYECKOW PpEakKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKH M COCTaBISIOIIHE
OCHOBY [UIsl MTOHUMaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MPEACTAaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOABI, B3aMMOCBA3SAX YEJIOBEKA C
MPUPOAHOMN CPEAOM, O POJIU XMMHH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEM;
MIO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHWM 0 XUMUH,
HeoOXoAMMbIE  JUIsi  OOBSCHEHWS  HaONIOAaeMbIX  IPOLECCOB U SIBJICHMI,
MO3HABATEIbHOM, HMH(POPMAIMOHHOM M YHUTATEIbCKOM KyJNbTypbl, B TOM YHCIIE
HABBIKOB  CAMOCTOSITEIbHOM paboOThl ¢ y4eOHBIMU TEKCTaMH, CIPaBOYHOU
JUTEPATypOH, JOCTYNHBIMHM TEXHUYECKHMMH CpPEICTBaMH  MH(OPMALMOHHBIX
TEXHOJIOTHI;

UHTEepec K 00yYEeHUIO U MO3HaHUIO0, JTI0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caMooOpa3oBaHUIO, TPOEKTHOM W  HCCIEAOBATEIbCKOM  JEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS O0yUYEHUs B JaJIbHEHIIIEM;

4) dbopmMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KW3HHM, OTBETCTBEHHOI'O OTHOILIECHHUS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KW3HHM, OCO3HAHHE IMOCIEACTBUA U HENpUSITHE
BPEAHbIX  MpuBbIYEK  (YNOTpeOJeHUss  ajKorojis, HAPKOTHKOB,  KypeHHs),
HEOOXOIMMOCTH  COOJIONEHHUS] TMpaBWi  OE30MacHOCTH MpU  OOpalleHHH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pEabHOM JKU3HMU;

5) Tpyn10BOTrO BOCTIMTAHMS

MHTEpEC K IMPaKTUUYECKOMY H3yudeHHI0 mnpodeccuid W Tpyaa pa3iMyHOro poja,
yBaXEHHUE K TPYLY U pe3yJibTaram TPyAOBOW JAEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN MO XMMHUU, OCO3HAHHBIM BHIOOP MHIAUBUIYTHHOM
TPACKTOPUU TMPOJOLKEHHUS O0pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U

COCOOHOCTU K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEIIHON



npo(heCCUOHAIBHON JEATENBHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH, FOTOBHOCTh
aJlalTUPOBAThCs B MPO(PECCUOHATIBHON CpELE;

6) IKOJIOrH4eCKOro BOCIIMTAHHUS:

HKOJIOTMYECKH 1e1eco00pa3HOe OTHOIIEHUE K IPUPOJE KaK MCTOYHMUKY KU3HU Ha
3emJie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE IIEHHOCTH 310POBOTO M 0€30MacHOro
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U
ICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOAECHUS IpaBUl 0€3011aCHOTO
MOBEACHUSI NpHU padboTe C BEIIECTBAMHU, a TAKXKE B CHUTyalUUsX, YIPOXKarOLIUX
3I0POBBIO U KU3HH JIFOEH;

CHOCOOHOCTH MPUMEHSATH 3HAHMSI, IOJTyYaeMble MPU U3YYEHUU XUMUH, ISl PEILICHUS
3a/1a4, CBA3AaHHBIX C OKPYXKAOWIEW NPUPOAHON CPENOMW, IS IOBBIIICHUS YPOBHS
HKOJIOTMYECKON KyJIbTYphl, OCO3HAaHUS DNOOAJIBHOTO XapakTepa HKOJIOIMUECKHX
npoOieM M MyTell HMX PpEelIeHUs MOCPEICTBOM METOAOB XUMHUHU, 3KOJIOTHYECKOTO
MBIIUIECHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHOW U

COHHaHBHOﬁ IIPAKTHKC.

METANPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mMeTanpeaMeTHBIX Pe3ylbTaTOB BBIACISIOT 3HAYUMBbIC 1J11 (OPMUPOBAHMS
MHUPOBO33pEHUSI OOIICHAYYHbIE TTOHATUS (3aKOH, TEOPHs, IPUHIIUI, TUIOTEe3a, (aKT,
cUcCTeMa, MPOLECC, IKCIIEPUMEHT U JPYTOE€.), KOTOPBIE UCIIONB3YIOTCSI B €CTECTBEHHO-
HAy4YHBIX y4EOHBIX MPEIMETax W MO3BOJISIIOT HA OCHOBE 3HAHUW W3 3TUX MPEIMETOB
dbopMupoBaTh TMpEACTABICHHE O IIEJOCTHOM HAy4HOW KapTUHE MHpa, U
YHUBEpCAJIbHbIE  y4eOHBbIE JIUCTBUA  (MTO3HABaTEbHBIE, KOMMYHUKATHUBHBIE,
pPETYJISATHBHBIC), KOTOpble  obOecrmeunBalOT  (QOpMUpPOBaHHE  TOTOBHOCTH K

CaMOCTOATCIbHOMY INNIAHUPOBAHUIO 1 OCYIICCTBJICHHUIO qu6HOI\/'I ACATCIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Ba3oBble Jlornyeckue J1elcTBUA:



YMEHHS MCIIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBIC] XUMHUYECKUX MOHATUHN (BBLICHATH UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBAaTh B3aUMOCBSA3b C JAPYTMMH HOHSITHSMH), UCIOJIB30BATH MOHSTHS IS
OOBSICHEHHS OTAEIbHBIX (DaKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUSA U KPUTEPUH JJIS
KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX pEaKUWd, yCTaHaBIMBATb
MIPUYNHHO-CJICICTBEHHBIEC CBSI3U MEXKIYy OOBEKTaMH H3y4Y€HUS, CTPOUTH JIOTHUECKHE
paccyxneHus (MHIyKTUBHbIE, JAEAYKTUBHbBIE, 10 AHAJIOTUM), JEJIaTh BBIBOJABI U
3aKJIIOYEHHS;

YMEHUE IIPUMEHATb B  IIpOLIECCE IIO3HAHMSA MOHATHA  (IPEIMETHBIE U
METaNpeAMETHbIE), CUMBOJIMUYECKHE (3HAKOBBIE) MOJENIU, UCIOIb3yEMbIE B XMUMMHH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKHM 3HaK (CHUMBOJ 3JIEMEHTAa), XHMHUYecKas ¢opMyla U ypaBHEHHE
XUMUYECKOM peakuud — IMPU PELICHUM Y4YEOHO-ITO3HABATEIbHBIX 33Ja4, C y4ETOM
ATUX MOJIETBHBIX NPEJICTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
OPU3HAKK M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHUUYECKHUX PEAKIIMM,
BBISIBJISITH OOILIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEACTBEHHBIE CBSI3U U MPOTUBOPEUHUS
B U3y4aeMbIX IIpOLECCaX U SBJICHUSAX.

Bba3oBble ucciienoBarebckme 1eiicCTBUSL:

YMEHHUE UCIOJIb30BaTh NOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS,
a TakKkKe B KadecTBE OCHOBBI JJs (OPMHPOBAHMS THIOTE3bl IO MPOBEPKE
MPaBUIIbHOCTH BBICKA3bIBAEMBIX CYKJICHU;

IpUoOpeTEeHNEe ONbITA MO MJIAHUPOBAHUIO, OPTaHU3AlMU U IPOBEACHUIO YIEHHUECKHUX
HKCIEPUMEHTOB, yMEHHE HaOJomaTh 3a XOJIOM Mpollecca, CaMOCTOSITEIBHO
IPOTHO3UPOBATH €ro pe3yibrar, (OopMyIupoBaTb OOOOLIEHUS W BBIBOJBI 10
pe3yapTaraM  MpPOBEAEHHOIO  OIbITA, HCCIEAOBAaHUS, COCTABISATH OTY4ET O
pozesIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yYMEHHE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUUYHBIX
BUJOB U (GOpM TMPEACTABICHUS, TMOITYYAEMYI0 U3 Pa3HbIX HMCTOYHHMKOB (HAy4yHO-

MOMYJISIPHAS JTUTEpaTypa XUMUYECKOTO COMIEP KaHMs, CITPAaBOYHBIE TTOCOOUS, PECYpPChI



WNuTepHera), KPUTHYECKH OICHUBATh MPOTUBOPECUYMBYI0O U  HEJOCTOBEPHYIO
uHpopMaIuio;

YMEHUE TPUMEHSATh pa3IudYHble METOIbl W 3alpoChl TMPU TOUCKE U OTOOpE
UHPOpPMAIIMM W COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAMMBIX JJIsS BBIOJHEHUS
y4eOHBIX M TIO3HABATEJIBHBIX 3aJ1a4 OINPEACIEHHOTO THUIA, TPHOOPETCHHUE OIbITA B
o07acTy  WCIIOJNIB30BaHUS  MH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIBTYpOW AKTUBHOTO HCIIOJIb30BAaHUS PA3IUYHBIX ITOHUCKOBBIX CHCTEM,
CaMOCTOSTENIFHO BBIOMpAaTh ONTHUMATBHYIO (PopMy TpencTaBieHus WHOOpPMAUHU U
WUTIOCTPUPOBATh  peIllaeMble 3aJa4d  HECIOKHBIMU CXeMaMH, JuarpaMMaMi,
apyrumu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE MCIOIb30BaTh U aHAJTM3UPOBATH B MPOIECCe YIEOHOW U MCCIEN0BATENbCKON
NeSATETLHOCTH UH(GOPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO XO35UCTBA U

TPAHCIIOPTA HA COCTOSTHHUE OKPY>KAIOIICH PUPOITHON CPEIbI.

KoMmMyHuKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIe 1eCTBUS:

yMEHUs 3a7aBaThb BOMNPOCH (B Xoie Auanora WM (MiaM) AMCKYCCHM) MO CYUIECTBY
oOcyxaaeMol  TeMbl, (OPMYJIHPOBAaTH CBOM NPEUIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4H;

YMEHHsI TIPECTABISTh MOMYyUYEHHBIC PE3yJbTaThl MO3HABATEILHON IESITEIHHOCTH B
YCTHBIX M MHCHbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO0 PE3yJbTaTOB BBITIOJHEHUS
XUMUUYECKOTO JKCIEepUMeHTa (J1abopaTOPHOIO OIbITa, JA00OpaTOpHOM pabOTHI IO
MCCJIEIOBAaHUIO CBOWCTB BEIIECTB, YYEOHOTO MTPOCKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHON
M HCCIIEOBATEIbCKOM JIEATENHHOCTH TPU PEIICHWH BO3HUKAIOIIUX MpoOIeM Ha
OCHOBE yd4€Ta OOIIMX WHTEPECOB M COIIACOBaHMs MO3ulmii (0OCyxIeHus, oOMeH
MHEHHUSIMH, «MO3TOBBIE  IITYpMbI», KOOPAWHAIUS  COBMECTHBIX  JCHCTBHIA,

OTIpeIeJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBA BHITTOJIHEHHOUN pabOThI U IPYTHE).

PerynsiTuBHBIC YHHMBepCcaJIbHbIC Y4eOHbIe 1eiiCTBHA:



YMEHHE  CAaMOCTOSITEJIBHO  ONpPENENATh LEeIu  JEATEIbHOCTH, IUIAHWPOBATh,
OCYULIECTBIIATh, KOHTPOJIMPOBaTb W NPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
JesITeNIbHOCTh, BbIOUparTh Haunbosee 3(hdeKTHBHBIE COCOOBI PelIeHUs] YYeOHBIX U
[IO3HABATENIbHBIX  3a7ad4, CAMOCTOSATENBHO COCTABIATH WIH KOPPEKTUPOBATH
IIPEIJIOKEHHBIN aJITOPUTM JAEHCTBUM IIPU BBIIIOJIHEHUM 331aHUM C YYETOM IOy YEHUS
HOBBIX 3HaHUM 00 W3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX, OIECHUBATH
COOTBETCTBHE IOJyYEHHOIO pe3yJIbTaTa 3asBICHHOW LIEJIM, YMEHHUE HMCIIOJIb30BaTh U

AHAJIN3UPOBATb KOHTCKCThLI, IIPEAJIAracMbIC B YCIIOBUHU 3aﬂaHHﬁ.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX Pe3yabTaToOB MO OCBOCHHUIO 00S3aTE€IBLHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOW (enmepanbHON paboueid mporpamMMoM,  BBIJIEISIOT:
OCBOCHHBIC OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHS U CIOCOOBI JCHCTBHIA,
cnenuduueckue A NpeAMETHOW 00JacTu «XUMUs», BUABl JEATEIBHOCTH IO
MOJTYYE€HUIO HOBOTO 3HaHUs, €T0 UHTEPHIpETAIUH, TPEOOPa30BAHUIO U TPUMEHECHHIO B

Pa3INYHbIX y‘IG6HBIX N HOBBIX CUTYallHUAX.

K koHI1y 00yueHus B 8 ki1acce npeaMeTHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUI:

e PACKpBIBATh CMBICT OCHOBHBIX XHMHUYECKHX TIOHATHW: aTOM, MOJIEKya,
XUMUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOnHasE W HEOAHOPOAHAs), BAaJEHTHOCTb, OTHOCHUTENbHAs aTOMHas |
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0JII XMMHUYECKOrO 3JIEMEHTa B COEIUHEHHH, MOJSPHBIA OO0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHME, COJIb, OJJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHYECKas peakuus, Kilaccu(ukamus peakuuid: peakiuu
COCMHEHMSI, PEaKIIMU Pa3JIOKEHUsI, peaKMU 3aMEIICHUs, peakiuu oOMeHa,
9K30- U IHAOTEPMHUUECKUE PEeaKLUu, TEII0BOM 3 (EKT peakuuu, apo aToMma,

AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTalb, paauyC aromMa, XHMHUYecKas



CBA3b, MOJSPHAs W HEMNOJSpPHAs KOBAJECHTHAasl CBSI3b, MOHHAs CBA3b, HOH,
KaTUOH, AaHMOH, pPacTBOp, MaccoBasi JOJs BemecrtBa  (MPOILICHTHAs
KOHIIEHTpAIIKsI) B pacCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTH
9T MOHATHUSI IPU ONHUCAHUY BEILIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh XMMHUECKYIO CHMBOJIUKY JJIsi COCTaBIIEHUsI (JOpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

OTNpENENATh BAJIEHTHOCTh AaTOMOB DJEMEHTOB B OHMHAPHBIX COCIUHEHMSX,
CTENICHb OKMCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, MPUHAJICKHOCTD
BEIIECTB K OINpeneinéHHOMY Kiaccy COEIUHEHUH 1o QopmynaM, BHJI
XUMHUUYECKOU CBSI3M (KOBAJICHTHAs! U MOHHAS1) B HEOPraHUYECKUX COCIUHCHUSX;

packpeiBatb  cmbicn  I[lepuonnueckoro  3axkona JI. . MeHnneneesa:
JEMOHCTPUPOBaTh [OHUMAHUE MEPUOJUYECKONM 3aBUCHMOCTH  CBOMCTB
XUMUYECKHX D3JIEMEHTOB OT HUX moyokeHus B Ilepumonuueckoil cucrteme,
3aKOHOB COXPAHEHUS MacChbl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHMS, 3aKOHAa ABOTaJIpo;

OMMKCHIBATh U XapaKTepU30BaTh TaOnuuHyo Gopmy I[lepuogudeckoil cCuCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3linuaTh TMOHATUS «mIaBHas mnonarpynma (A-
rpynna)» u «mnoboynas noarpynna (b-rpynma)», maneie 1 OosiblInEe TEPUOADI,
COOTHOCUTh O0O3Ha4YeHMsI, KOTOpble UMeroTcsi B Tabmuue «llepuonnueckas
cuctemMa xumudeckux dneMeHToB J[. WM. MenaeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAaMU CTPOCHHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
s1pa, o01ee YUCIIO AMEKTPOHOB U paCpeAeSIEHUE UX 0 SJIEKTPOHHBIM CIIOAM);
KJIACCU(DPUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpraHWYEeCKHE BEUIECTBa,
XUMHUYECKUE PEAKIIUHU (110 YHUCITY U COCTaBY YUYaCTBYIOIIMX B PEAKIIUH BEUIECTB,
1o TerioBoMy 3G dexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMUHBIX KJIACCOB, MOJTBEP)KJas ONHUCAHUE NPUMEpPaAMU MOJEKYJISIPHBIX

YPABHEHHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;



e MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUI B Pa3IMUHbIX
YCIOBUSIX;

e BBIYUCIISITH OTHOCHUTEIBHYIO MOJEKYJISPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (hOpMYyJie COSTUHEHHUSI, MACCOBYIO
JIOJIF0 BEUIECTBA B pAcTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM
peaKIuy;

e TMPUMEHSTH OCHOBHBIC ONEPAIIMU MBICIUTEIBHOU JEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0O00O0IleHHe, CHUCTEeMaTHU3alluio, KiacCUupUKaIUIO,
BBISIBIICHUE MPUYUHHO-CICJCTBEHHBIX CBA3CH — i1 W3Y4YEHUS CBOWCTB
BEILIECTB U XUMHUYECKUX PEAKIMN, €CTECTBEHHO-HAYYHbIC METO/bI TO3ZHAHUS —
HAOJIIOZICHUE, HW3MEpPEHUE, MOJEIUPOBAaHUE, DSKCIEPUMEHT (pEallbHbId |
MBICJICHHBIN );

e CJENOBaTh IpaBWJIaM IOJb30BAHMSI XMMHYECKOM MOCYIOM M J1ab0opaTopHbIM
o0opymoBaHUEM, a TakKe TMpaBuiaM oOOpalleHusi C BEHIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUECKHUX
OTIBITOB TIO TIOJYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOpOAA H
KHUCJIOpOJIa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM MacCOBOM 1oJiei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATbH M MPOBOJAUTH  XUMHYECKHUE
AKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOUIBIO

WHIUKATOPOB (JIakmyc, (heHOonPpTaaernH, METUIIOPAHK U APYTHE).

K koniry oOyueHus B 9 kiacce mpeaMeTHble pe3ybTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb COPMUPOBAHHOCTh Y OOYHAOIINXCS YMEHUI:

e PAacKphIBaThb CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: XUMUYECKHUI 3JIEMEHT,
aToM, MOJIEKYJIa, MOH, KAaTUOH, AaHWOH, IPOCTOE BEILIECTBO, CIOKHOE BELIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPHUIATENIbHOCTh, CTENEHb OKHUCJIEHHS, XHMHUYEcKas
peakiusi, XUMHYecKasi CBS3b, TEIUIOBOW 3(PPEeKT peakuuu, MOJb, MOJSIPHBINA
00bEM, pacTBOp, IEKTPOJUTHI, HEIIEKTPOJIUTHI,  AIEKTPOIUTUYECKAS

qucconuanuAa, pCakKiuhu HMOHHOIO 06M€Ha, KaraJin3arop, XHMHYCCKOC



paBHOBecHe, OOpaTUMble U  HEOOpaTUMblE pEaKIMH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH, OKHUCIUTENIb, BOCCTAHOBHUTEINb, OKHCICHHUE H
BOCCTaHOBJICHHE,  aJIOTpomus,  amM(pOTEepHOCTh,  XUMHUYECKas  CBS3b
(KoBaJieHTHasl, HWOHHAs, MeTaJUIMYecKas), KpUCTajulMueckas pemerka,
KOPpO3Hsl METAJUIOB, CIUIABBI, CKOPOCTb XMMHYECKOW PEAKLNH, MPEHECIBHO
nonyctuMas konueHtpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH
9T MOHATHUSI IPU ONHUCAHUU BEILIECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JJIsl COCTaBlIEHUsI (JOpMYJ BEILIECTB U
YPABHEHUM XUMUUYECKUX PEAKLIUM;

ONPENEIATh BAJICHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX DIIEMEHTOB B
COCIMHEHUAX  Pa3IM4YHOIO  COCTaBa, IPUHAJUIEKHOCTh  BEIIECTB K
ONpeAeNEHHOMY KJaccy COEIMHEHH mo (opmynam, BUJ XUMUYECKOH CBS3H
(KoBaJIeHTHasl, WOHHAs, METAJUIMYECKas) B HEOPTaHWYECKHX COCAUHEHUSX,
3aps] UOHA M0 XUMHUYECKOW (opmylie, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPTaHUYECKUX COCAUHEHMM, TUN KPUCTAIUIMYECKON PEIMIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBaTh cMbIci [lepmommueckoro 3akona J[. . MengeneeBa wu
JEMOHCTPHUPOBATh €r0 MOHMMAHUE: OMUCHIBATD U XapaKT€PU30BaTh TAOJINYHYIO
¢dopmy Ilepumogmueckoil cHCTEMBl XHMHUYECKHX JJIEMEHTOB: pa3inyaTh
MOHATUSI «I7aBHasi moarpynna (A-rpymnma)» u «mobouyHas noarpymnmna (b-
rpynmna)», Majible U OOJBIINE MEPHObl, COOTHOCUTh 0003HAUYCHMUSI, KOTOPHIC
UMEIOTCSI B TEPUONUYECKON TaOIuIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOEHHUSI ATOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsij s/pa, O0IIee YUCIo
AJIEKTPOHOB U PACIPEeICHUE UX T10 IEKTPOHHBIM CII0SM), OOBSCHATH 001I1e
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB DJJEMEHTOB M HMX COCOUHECHHU B
npeAenax MajblX MEPHOAOB W MIIABHBIX HOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA,

XUMHUUYCCKHUC PCaKIIN1 (HO YUCIIYy U COCTABY YHYAaCTBYIOIIUX B pCaKIUN BCUICCTB,



o TErjIoBoMy 3(D@eKTy, M0 U3MEHEHHIO CTENEHEW OKUCIEHUS XMUMHYECKUX
AIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME © CHEMUPUICCKHE XUMHUYCCKUE
CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOITBEPXKAasi ONMMCAHUE TPUMEPAMHU
MOJICKYJSIDHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKUX
pEaKInii;

COCTaBJISITh YPaBHEHUS AJIEKTPOIUTUYECKON TUCCOIUAIMU KUCIIOT, IIEJI04Ye U
COJICH, TIOJNHBIE W COKpalI¢HHBIC YpaBHEHUS pEaKIuii HMOHHOTO OOMEHa,
ypaBHEHUSI PEaKIIUi, MOATBEPKAAIONIUX CYIIECTBOBAHUE T€HETUUECKON CBA3U
MEX/Iy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OanaHca 3TUX PEeaKIuid;
MIPOTHO3WPOBATh CBOWCTBAa BEIMIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH MPOTEKAHUS XMUMUYECCKUX TTPEBPAIICHUNA B Pa3IMYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JTOJIF0 XUMHUYECKOTO JIeMEeHTa 10 (opMysie COCTUHEHHS, MACCOBYIO
JIOJTI0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON
peaKIuy;

coOMroaTh MpaBWia TOJL30BAHUS XUMHUYECKOW TOCYIOH M Ja0OpaTOpHBIM
000OpyI0OBaHUEM, a TAKXKE MpaBUiia OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBHHU
C MHCTPYKIHUSIMH II0 BBITIOJHEHUIO JaOOPaTOPHBIX XUMHUYECKHX OMBITOB TIO
MOJIYYCHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTJIEKHUCIIOTO
rasza);

MPOBOANTHL PEAKIMH, IOATBEPKIAAIONINE KAUeCTBCHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: pPACO3HaBaTh ONBITHBIM IMYyTEM XJOpUI-, OpOMHUI-, HOIU-,
kapOoHar-, (Qocdar-, cunukar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HOHBI HW3YYCHHBIX METAUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHATH OCHOBHBIC OIEpAIlii MBICIUTCIBHONW JCSITCIBHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTH3aIliI0, BBISBICHUE IPUUUHHO-



CJIICACTBCHHBIX CBSA3CU — A1 U3yUCHUS CBOMCTB BCIICCTB M XHMHYCCKHUX
pCaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOIbI IIO3HAHHNA — Ha6J'IIOI[eHI/I€, HU3MCPCHUC,

MOJIETTUPOBAHHE, IKCIIEPUMEHT (pEaJIbHbBII U MBICIEHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KUIACC
KosinyecTBO 4acoB
Ne HauvmMmeHOBaHUe paszesioB U TeM JJ1eKTpoHHbIE (1M pOBbIE)
KonTtposbnubie | [IpakTuyeckue
n/n IporpaMMmbl Bcero ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘Pasaen 1. [lepBOHaYa/IbHbIE XUMHUYECKHUE TOHATHUSA
1.1 Z?TI\ZI;I:B:3Eiﬁ:iilofnaa}c?:qecxoﬁ 5 2 BuGuorexa LOK
' p https://m.edsoo.ru/7f41837c
NesiTeJIbHOCTH YeJIoBeKa
1.2 |BelecTBa U XMUMHUYECKHE PEAKUU 15 Bubmorexa IIOK
' m peari https://m.edsoo.ru/7f41837c
HToro no pasgeny 20
Pa3aen 2. BaxxHeiluMe npeAcTaBUTe/IM HEOPraHUYeCKUX BelleCTB
bubaunoreka LIOK
6 1
2.1 Bospgyx. Kucnopoga. [lonatue 06 okcugax https://m.edsoo.ru/7f41837c
bubaunoreka LIOK
. . 8 1
2.2 Bopopoa.lloHATHE 0 KUCOTAX U COJISAX https://m.edsoo.ru/7f41837c
bubaunoTteka LIOK
. . . 5 1 1
2.3 Bopga. PactBopbl. [loHsATHE 06 OCHOBAaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHbIE KJIaCChl HEOPTaHUYECKUX 11 1 bubsinoteka [JOK
" lcoeaMHEHUH https://m.edsoo.ru/7f41837c
HToro mno pasgeny 30

Pa3aen 3. [lepuoauyeckuii 3akoH U [lepuogndeckas cucreMma XMMH4YeCKHUX 31eMeHTOB /I. U. MeHgesieeBa. CTpoeHre aTOMOB.
XumMu4yeckas cBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI MU

3.1

[lepropyyeckny 3akoH u [lepuogudeckas
cruCcTeMa XUMUYeCKUX 31eMeHTOB /I. U.

7

bubauoTteka LIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KosinyecTBO yacoB

JieKTpoHHbIE (IIUPPOBLIE)

Ne HaunMeHOBaHHe pa3/iesioB U TEM
KoHTpoJsibHbIe | [IpakTHyeckue
n/mo IporpaMMbl Bcero ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
MenpeneeBa. CTpoeHue aToMa
32 XuMudeckasi CBsizb. OKUCIHUTENIbHO- 3 bubauoTteka LIOK
" |BOCCTaHOBUTEJIbHbIE peaKIUU https://m.edsoo.ru/7f41837c
Hroro no paszeny 15 bubaunoTteka LIOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpeMs 3 Bubmaoreka LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 6

9 KJIACC
KosinuecTBO 4acos
Ne JyeKTpoHHbIE (HUPPOBLIE)
HavMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl KonTtposbHbie | [IpakTHyeckue
m/m Bcero ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThl
‘Pasaen 1. BeieCcTBO U XMMHUYECKHE peaKL U1
11 [loBTOpEHUe U yIy6JieHHe 3HaHUM OCHOBHBIX 6 1 bubsunoTteka LLOK
"~ pasgzeJsioB Kypca 8 ksacca https://m.edsoo.ru/7f41a636
JJIEKTPOJIMTUYeCKas Auccouranua. XuMU4ecKue bubaunoTteka LIOK
1.2 11
peakIiiu B pacTBOpax https://m.edsoo.ru/7f41a636
17

HUTtoro no paszaeny



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KoJsinyecTBO 4acoB

Ne JsieKTpoHHbIE (IIUPPOBLIE)
HaumeHoBaHue pa3zaesioB U TeEM IPOrpaMMBbI KOHTpOJH:HbIe HpaKTI/IqECKI/Ie
n/m Bcero o6pasoBaTesbHbIE PeCypChl
paboThI paboThl
‘Pa3/1eJ1 2. HemeTaJsyibl M X cOeAMHEHU A
21 06125 XxapaKTeprUCTUKA XMMHUYECKUX 3JIEMEHTOB 4 1 bubsunoTteka [JOK
VIIA-rpynmnbl. [asioreHsl https://m.edsoo.ru/7f41a636
29 061125 XxapaKTeprUCTUKA XMMHUUYECKUX 3JIEMEHTOB 6 1 bubsnoTteka [JOK
VIA-rpynnbl. Cepa u eé coe/JUHEHUS https://m.edsoo.ru/7f41a636
23 061125 XxapaKTepHUCTUKA XMMHUYECKUX 3JIEMEHTOB 7 1 bubsnoTteka [JOK
" |VA-rpynnsl. A3oT, pocdop u Ux coeuUHeHUs https://m.edsoo.ru/7f41a636
0611aa XapaKTepUCTUKA XUMHUUECKHUX 3JIEMEHTOB Bu6mnorexa LIOK
2.4 [IVA-rpynmbl. YTiepo/, i KpeMHUH U UX 8 1 1 https://m.edsoo.ru/7£41a636
COeIUHEHUS
UTtoro no pasapeny 25
Pa3aen 3. MeTaJ/1/1bl 1 UX COeIMHEHUSA
3.1 (06mue cBOMCTBA METAJIJIOB 4 E’ﬁggzp;jr;;.};?ii?)iu/7f41a636
3.2 BaxkHellIxe MeTa/l/Ibl U UX COeJUHEHMS 16 1 1 E?ﬁiﬁﬁ?ﬁ.ﬁiiﬁiu/7f4la636
HToro no paspgeny 20
Pa3pes1 4. XuMuda ¥ OKpy:Kamuas cpeja
bubaunorteka LIOK
4.1 BewmecTBa 1 MaTepHaJibl B 2KU3HU YeJIOBEKA 3 https://m.edsoo.ru/7f41a636
UToro no pasgeny 3
PesepBHOE BpEMs 3 bub6anoteka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 7



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

IHOYPOYHOE IIVIAHUPOBAHUE

8 KUIACC
KosnnyecTtBo yacoB
Ne Jata JJIeKTpOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4eHUs | 06pa3oBaTebHbIE PECYPChI
paboThI e paboThl
1 [IpeamMeT xXMMUU. POJIb XUMUH B )KU3HU Yesl0BeKa. Tesa v 1 buosnoreka LIOK
BellleCcTBa https://m.edsoo.ru/ff0d210c
2 |[loHsaTHe 0 MeTOJax MO3HAHUS B XUMUHU 1 BuGnnorexa [[OK
https://m.edsoo.ru/ff0d227e
o
3 E:ggg::()egiiﬂnp;sggig o%;guiiiigacpnaf;:;;:opﬂbIM 1 1 Bubmorexa [[OK
https://m.edsoo.ru/ff0d23dc
060pyA0BaHUEM»
4 YucTble BelecTBa U cMecd. Ciocobbl pa3/iesieHust 1 buobsnoreka LIOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTHyeckas paboTta N2 2 «Pa3zesneHnue cMecel (Ha 1 1 bu6auoTteka LLOK
npUMepe OUMCTKU IOBAPEHHOM COJIU )» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIBI 1 BuGsnorexa [[OK
https://m.edsoo.ru/ff0d2a6¢
v XUMHYeCKUe 371eMeHThI. 3HaKU (CHMBOJIbl) XUMUUYECKUX 1 bu6auoTteka LLOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThble U CJI0KHBIE BEIECTBa 1 Bu6morexa [[OK
https://m.edsoo.ru/ff0d2a6¢c
9 |ATOMHO-MOJIEKY/IAPHOE YYEeHHE 1 Bub.noreka [1OK
https://m.edsoo.ru/ff0d2d50
10 3akoH NOCTOSIHCTBA COCTaBa BellleCcTB. XMUMHYeCKas 1 bubsnoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4eHUs | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
¢dopmyna. BareHTHOCTb aTOMOB XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTHOcHUTeJbHasi aToOMHasg Macca. OTHOCUTeIbHas 1 bubsnoreka LIOK
MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10/l XMMHYECKOro 3JIeMeHTa B COeJIMHEHUHU 1 Bubmorexa OK
https://m.edsoo.ru/ff0d350c
13 |KosmuecTtBo BemectBa. MoJsib. MosisipHas Macca 1 Eﬁ;g;jﬁ_ﬁii?ﬁu /£60d5230
14 dusnyeckre U XUMHYeCKUe siBJeHUs. XUMUYecKast 1 bubanoreka LIOK
peaknus https://m.edsoo.ru/ff0d37fa
15 [IpM3HaKy U yC10BUA NPOTEKAHUA XUMUYECKUX 1 bu6auoTteka LLOK
peakiyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHS MacChl BelleCTB. XUMUYeCKUe 1 bubanoTeka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BbIuMc/ieHHA KOJUYeCTBa, MacChl BelleCTBa 1o 1 buobsnoreka LIOK
ypaBHEHUSM XUMUYECKUX peaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanysa XuMUIeCKHUX peakiui (coeJuHeHuUs, 1 buobsnoreka LIOK
pasJioKeHUs1, 3aMelleHus, 06MeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4éHbIN-3HLUUKJIONEHUCT. 1 E?tf)gly;(/)::.};?ii?)EU/fde‘l‘OC‘l‘
20 [IpoBepoyHas paboTa 1o TeMe «BelectBa u 1 bubsnorteka JOK
XUMHUYECKHUe PeaKIuu» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmecsk ras3os. CoctaB Bo3ayxa. Kuciopog — 1 bubsnoreka LIOK
3JIeMEHT U NpocToe BelecTBO. 030H https://m.edsoo.ru/ff0d448e
22 dusnyeckre U XMMUYeCKUe CBOMCTBA KUCA0pOAa 1 bubsinoTeka JOK
(peakiuu okucaeHus, ropeHue). [loHssTHe 06 OKCUAAX https://m.edsoo.ru/ff0d4614
23 |Cnoco6bl moydyeHUs1 KUCA0POAA B J1IaOOpAaTOPUU U 1 bubsinoTeka JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4YeHHus | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
NpoMblIlJIeHHOCTH. [IpuMeHeHre KUca0poza https://m.edsoo.ru/ff0d497a
o [l oo vt pe, zoneTae e | sutorra 10K
’ https://m.edsoo.ru/ff0d4790
9HJ,0TEPMUYECKUX PeaKIUIx
25 [IpomexxyTo4yHasi aTTecTallusl. 1 1 E?tggzy;jﬁ.i?ii?).}iu /ff0d4cda
26 [IlpakTuyeckasa pa6ora Ne 3 no reme «Ilosyyenue u 1 1 bubsinoreka LJOK
cobupaHUe KUCI0PO/ia, U3yYeHHUe ero CBOMCTB» https://m.edsoo.ru/ff0d4ae?2
27 Bogopon — ajieMeHT v IPOCTOoe BelecTBo. HaxoxaeHue 1 bubsnoreka LIOK
B IpUpO/i€e https://m.edsoo.ru/ff0d4dd0
28 dusuyeckre U XUMUYeCKHe CBOMCTBA BOIOPO/A. 1 bubanoreka LIOK
[I[puMeHeHUE BOJIOpO/a https://m.edsoo.ru/ff0d4dd0
29 [loHATHE 0 KUCJIOTAX U COJIAX 1 Bubmorexa 10K
https://m.edsoo.ru/ff0d50d2
30 |Croco6wI mosiydyeHUs1 BOAOPOAA B JJabopaTOpPUHU 1 BuGorexa LOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTHyeckas paboTta Ne 4 no Teme «IlosyyeHue u 1 1 bu6auoTteka LLOK
cobupaHue BOJ0po/ia, U3yuYeHUe ero CBOUCTB» https://m.edsoo.ru/ff0d4f42
32 MossspHbIN 06'bEM ra3oB. 3aK0H ABOra/ipo 1 E?tggzlj(}qr;i};?ii?).}iu/fdeSALZe
33 BrruncieHust 06 b€Ma, KOJIMYeCTBa BellleCcTBa rasa o 1 bubsroreka [JOK
ero U3BeCTHOMY KOJIMUECTBY BellleCTBA UJIH 00'bEMY https://m.edsoo.ru/ff0d55a0
34 BbluncieHUs1 06'bEMOB ra30B 10 ypaBHEHUIO peaKU1 1 bu6auoTteka LLOK
Ha OCHOBE 3aKOHAa 0O'bEMHbBIX OTHOLIEHUW ra30B https://m.edsoo.ru/ff0d5708
. buoanoTteka [JOK
35 [ ®usunvyeckre U XUMHUYECKHE CBOMCTBA BOJIbI 1

https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4eHUs | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
36 |CoctaB ocHOoBaHUM. [loHATHE 06 MHAMKATOPAX 1 Eggg;jﬁiﬁigfu/fmdsgez
37 EZﬁ:cI;?;g:;?: g::f;];)g?ﬁ;?ce(;};?;:nﬂ BelllecTBa B 1 Bubanoreka [[OK
https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTHU4YecKas Ta N2 5 no Teme «IIpuroroBseHu
38 pszBopoe;ci)ngizzﬂ?éHH:ﬁ I\fl)acecozoﬁ 201121710 e 1 1 BuGmorexa LOK
.. https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOrO BellecTBa»
39 [IpoBepoyHas paboTta no teMe «Kucnopoa. Bogopon, 1 bubsnorteka JOK
Boga» https://m.edsoo.ru/ff0d6342
40 OxcuAbl: cocTaB, KaaccuduKalus, HOMeHKIaTypa 1 bubnorexa [OK
’ ’ https://m.edsoo.ru/ff0d664e
41 [loslydeHUe U XMMHUYECKUEe CBOWCTBA KUCJIOTHBIX, 1 bubsnoreka LIOK
OCHOBHBIX U aM$OTePHbBIX OKCHU/OB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHHUSA: COCTAB, KJacCUPUKALMs, HOMEHKJIaTypa 1 BuGnnorexa [[OK
https://m.edsoo.ru/ff0d67ca
43 [losyyeHue U XMMUYeCKHe CBOMCTBA OCHOBAaHUM 1 Bu6morexa LOK
https://m.edsoo.ru/ff0d67ca
44 KucaoThI: COCTaB, KJaccuprKalUsa, HOMEeHKJIATypa 1 Bubmorexa OK
https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue U XMMUYeCKHeE CBOMCTBA KUCJIOT 1 BuGsnorexa [[OK
https://m.edsoo.ru/ffOdfee2
Cosu (cpefHME): HOMEHKJIATYpPa, CIOCOOBI MOJTYYeHUs, BuGorexa LOK
46 o 1 https://m.edsoo.ru/00ad947
XUMHUYeCKHe CBOWCTBA 4
47 [IpakTuyeckas pabota N2 6. Pemienue 1 1 bubsaroTeka [JOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4YeHHus | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
JKCIepHMeHTa/IbHbIX 33/ja4 10 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7
KJIaCCbl HEOPraHUYECKUX COeJTUHEHUN» C
[eHeTHYecKkas CBA3b MeX/y KJIacCaMH HEOPraHUYeCKUX buGauorexa [[OK
48 . a4 p 1 https://m.edsoo.ru/00ad9a5
coeJUHEeHU M 0
buosnoreka LIOK
49 |060611eHHEe U CUCTeMaTH3alMs 3HAHU U 1 https://m.edsoo.ru/00ad9cb
2
[IpoBepouHas pab6oTa no TeMe "OCHOBHbIE KJIACCHI bubsnorexa [OK
50 | POBCP p on 1 https://m.edsoo.ru/00ad9e1
HeOopraHUYeCcKUX CoeJUHEeHU N a
[lepBble MONBITKU KJAaCCUPUKALIUM XUMUYECKUX bu6auoTteka LLOK
51 1
9/1eMeHTOB. [loHsAAITHEe O rpynnax CXOAHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[leproauueckuii 3akoH U [lepuoguyeckas cucreMa BuGorexa LOK
52 pHOA bHOA 1 https://m.edsoo.ru/00ada52
XUMUUYeCcKUX 3ieMeHTOB /I. U. MeHpeneeBa -
buobsnoreka LIOK
53 [lepuoapl, rpynnsl, OArPYIIbI 1 https://m.edsoo.ru/00ada52
C
buobsnoreka LIOK
54 |Ctpoenue atomoB. CocTaB aTOMHBIX siiep. U30TombI 1 https://m.edsoo.ru/00ada34
2
CTpoeHue 3/IEKTPOHHBIX 000104€K ATOMOB 3JIEMEHTOB BuGorexa LOK
55 |*"P P 1 https://m.edsoo.ru/00ada6b
[lepuopuyeckout cuctemsol /l. U. MenpaeneeBa -
56 XapakTepUCTHKAa XUMHUYECKOTO 3JiIeMeHTa IO ero 1 bubsaroTeka [JOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/n Bcero M3y4YeHHus | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
nosioxkeHuo B [lepuoaunyeckoii cucteme /. U. https://m.edsoo.ru/00ada82
MeHzeseeBa 4
3HaveHue [leproaryecKoOro 3akoHa JiJisi pa3BUTHUSA buosnoreka LIOK
57 Hayku ¥ npakTuku. [l. U. MeHaesneeB — y4€HbIH, 1 https://m.edsoo.ru/00ada96
MeJlaror U rpakaaHuH e
JJIEKTPOOTPUIIATETbHOCTh AaTOMOB XMMHUY€ECKUX BuGmorexa LOK
58 POOTPUII 1 https://m.edsoo.ru/00adaab
a/ieMeHTOB. MOHHasi XUMHYecKasi CBS3b. 3
bubanoreka LIOK
59 HToromas KoMILJIEKCHasl paboTa . 1 1 https://m.edsoo.ru/00adac3
4
buobsnoreka LIOK
60 |[KoBasieHTHasi moJisspHasi XUMHUYeCKasl CBSI3b 1 https://m.edsoo.ru/00adaab
8
buobsnoreka LIOK
61 KoBasieHTHas1 HenoJisipHasi XUMU4YeCKasl CBSI3b 1 https://m.edsoo.ru/00adaab
9
bubsnoreka LIOK
62 (CTeneHb OKHUCJIEHHUS. 1 https://m.edsoo.ru/00adae?2
38
bubsnoreka LIOK
63 |OKHCAUTENBHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU 1 https://m.edsoo.ru/00adb07
6
buoanoTteka [JOK
64 |OKuCAUTENN U BOCCTAaHOBUTEHU 1 https://m.edsoo.ru/00adb07

6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KoJsinyecTBO 4acoB

Ne Jata JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe [IpakTHYecKku
n/mo Bcero M3y4YeHHus | 06pa3oBaTesbHbIE PECYPChI
paboThI e paboThl
[IpoBepouHas paborta no Teme «CTpoeHUe aToMa. BuGmorexa LOK
65 1 https://m.edsoo.ru/00adb48
XrUMHYecKas CBA3b» 6
BrilosiHEHME yIIpaXXHEHUH 110 TeMe BaxkHel1une Bub.orexa LOK
66 yup o 1 https://m.edsoo.ru/00adb33
KJIaCCbl HEOPraHUYEeCKUX COeITUHEHUN .
buoanoreka LIOK
67 |PemieHue 3a7ja4 10 ypaBHEHUAM 1 https://m.edsoo.ru/00ad9cb
2
buobsnoreka LIOK
1
68 (Cocrapsenue OBF. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJITMYECTBO YACOB I10 [TIPOTPAMME 68 2 6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTposbHble [I[pakTUyecku
n/mo Bcero V3y4yeHHUs | oOpa3oBaTeJibHbIe PeCypChl
paboThI e paboThl
1 [lepuoauueckuii 3akoH. [leproanyeckas cucreMma 1 bubsaroTeka [JOK
XUMUYecKUX ajieMeHTOB /I. U. MeHiesieeBa https://m.edsoo.ru/00adb59e
2 Kiaccudukanus 1 HOMeHKJ/aTypa HeopraHU4eCKUX 1 bubsroTeka [JOK
BelEeCTB https://m.edsoo.ru/00adb6b6
3 [Kuaccudukauus XMMUYECKUX peaKL Ui, 1 Bubmorexa LOK
https://m.edsoo.ru/00adb7e2
4 Knaccudukauus XMUMHYECKUX peaKLUH. 1 Bubmorexa LOK
https://m.edsoo.ru/00adbac6
5 |CkopocTb XUMHUYECKUX peakuuil. Katanus. 1
. bubsroreka [JOK
6 BXOLHOW KOHTPOJID. 1 1 https://m.edio.ru/OOadbcbO
7 DneKTpoJsuTUYecKas JUCCOLMalHUsl. 1 BuGanorexa [[OK
https://m.edsoo.ru/00adbe9a
3 OcHOBHBIE MOJIOKEHUS TEOPUU 3IJIEKTPOJIMTUYECKOU 1 bubsnoreka [JOK
qucconanuu. CUJIbHbIE U C/1abble 3JIEKTPOJIUThI https://m.edsoo.ru/00adc28c
9 |HoHHbIe ypaBHEHUS peaKIui 1 Bu6morexa [[OK
https://m.edsoo.ru/00adcade
XHMMUYECKUE CBOMCTBA KUCJIOT B CBETE NpeACTaBJAeHUN bubsnoreka [[OK
10 . 1
00 3JIEKTPOJUTUYECKOUN AHCCOLMALIUU https://m.edsoo.ru/00adcd68
11 XyMH4YecKHe CBOMCTBa OCHOBAaHHUH B CBETe 1 bubsnoreka LIOK
npeJiCTaBJAeHUN 00 3JIEKTPOJUTHYECKON IMCCOLMAIU T https://m.edsoo.ru/00add448
12 XuMHUYecKHe CBOMCTBA COJIEW B CBETE MpeJICTaBJIeHUHN 1 bubsaroteka [JOK
00 3JIEKTPOJIMUTUUECKOU AUCCOLUALIUU https://m.edsoo.ru/00add5d8
13 Xumu4eckue CBOWCTBA COJIEU B CBETe NPeACTaBJIeHUN 1 bubanoreka JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe|[I[pakTH4YECKH
n/mo Bcero M3y4eHUs | o6pa3oBaTesibHble peCypChl
paboThI e paboThl
00 3J1IeKTPOJIMTUYECKOH AucconManuu. Pelienre 3aau. https://m.edsoo.ru/00add8b2
14 |[loHsiTHE O TUAPOJIU3E COJIEN 1 Bubmorexa 10K
https://m.edsoo.ru/00add9d4
15 Pemenue ynpaxHeHuit Ha PUO u ruaposus coseil. 1 bubsnorexa [OK
https://m.edsoo.ru/00addd12
16 [IpakTHudeckas pabora N2 1. «PemeHue 1 1 bubsnorteka JOK
3KCIepHMeHTAaJbHbIX 33/]a4» https://m.edsoo.ru/00addbfa
17 PellieHue 3a/1a4 110 TeMe «JJIEKTPOJIMTHYECKAS 1 bubsnorteka JOK
auccouuanusi. XMUMHUYeCKre peaKllMi B pacTBOpax» https://m.edsoo.ru/00addec0
18 06uas xapaKTepuCcTHKa HEMETAJIJIOB. 1 Bubmorexa HOK
https://m.edsoo.ru/00addfe2
19 0O6was xapakTepuctuka HeMeTas10B VII A-rpynmbl 1 Bu6miorexa LOK
https://m.edsoo.ru/00ade104
20 |CoennHeHUs rajioreHoB. 1 Bu6morexa LIOK
https://m.edsoo.ru/00ade348
21 [IpakTHyeckast paboTta N2 2 mo Teme «IlosryyeHue 1 1 bu6auoTteka LLOK
COJISTHOM KUCJIOTBI, U3yYeHHe e€é CBOMCTB» https://m.edsoo.ru/00ade488
22 |06was xapakTepucTruka asieMeHToB VIA-rpynmnsl .Cepa. 1 E?tf)g:y;jjrf.};?iigfu /00ade64a
bubsnorteka JOK
23 (Ceposoaopon. Cymbguapt. 1 https://m.edio.ru/OOade64a
bubsnorteka JOK
24 Oxcuapi cepol. 1 https://m.edio.ru/OOade802
7 CepHag kucs0Ta, GU3UYECKHE U XMMUYECKUE CBOMCTBA, 1 bubsinoTeka JOK
NpUMeHeHHue https://m.edsoo.ru/00adea28
26 |[[IpakTuyeckas pa6ota Ne3 H3sydeHue CBOHCTB CEpPHOM 1 1 Bu6moreka LJOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe|[I[pakTH4YECKH
n/mo Bcero M3y4eHUs | o6pa3oBaTesibHble peCypChl
paboThI e paboThl
KUCJIOTHI. https://m.edsoo.ru/00adec8a
27 [lpoMexxyTO4YHas aTTeCTaLU. 1 1 Bubmorexa 10K
https://m.edsoo.ru/00adec8a
28 |06uiasa xapaKTepUCTHUKa 3J1eMeHTOB VA-rpymnbl. A30T. 1 bubsnorexa [OK
https://m.edsoo.ru/00adeea6
bubsnorteka JOK
29 (Ammuak. Cosu aMMOHKA. 1 https://m.edio.ru/OOadfOOéL
30 [IpakTuueckas pabota N2 4 o Teme «IlosnyyeHue 1 1 bubsnorteka JOK
aMMMHaKa, U3yueHUue ero CBOMCTB» https://m.edsoo.ru/00adf180
31 KucnopopHble coesHeHUA a30Ta. 1 Bu6morexa LIOK
https://m.edsoo.ru/00adf306
32 A30THas1 KUCJI0Ta, eé GU3nYecKre U XUMHUYeCcKUe 1 bu6auoTteka LLOK
CBOMCTBa https://m.edsoo.ru/00adf518
33 | Cosii a30THOU KUCJIOTHI. 1 BuGnnorexa [[OK
https://m.edsoo.ru/00adf68a
bubsnoTteka [JOK
34 [Pocop u ero coeuHerMs. 1 https://m.edio.ru/OOadch0
3c O611aa xapaKTepUCTUKa 3J1eMeHTOB [VA-rpynnsl. 1 bubsrnoreka [JOK
Yrnepog. https://m.edsoo.ru/00adfd9c
OKCfIAbl yryiepoja, ux pusnyeckue U XUMHUYECKHE Bu6orexa LIOK
36 |cBOMCTBA. JKOJIOTUYECKHE TPOO6JIEMbI, CBSI3aHHbIE C 1
okcugoM yrteposa (IV) https://m.edsoo.ru/00adfebe
" bubsnoTteka [JOK
37 YroJsibHas KUCJIOTA U €€ COJH 1 https://m.edio.ru/Oan006c
33 [IpakTruyeckas pabora N2 5 o teme "[losryyenue 1 1 bubsaroteka [JOK

YIJIEKHUCJIOT'O Ir'a3a. KauyecTBeHHas peaKnoud Ha

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe|[I[pakTH4YECKH
n/mo Bcero M3y4eHUs | o6pa3oBaTesibHble peCypChl
paboThI e paboThl
KapboHaT-uoH"

39 [lepBoHaYasibHbIE MOHATHSA 00 OPraHUYECKUX 1 bubsroTeka [JOK
BellleCTBAaX KakK 0 COeJJUHEHUSIX yIiepo/ia https://m.edsoo.ru/00ae054e

40 [lepBoHaYasibHbIE NPeICTaBAEHUSI 06 OpraHUY€eCKUX 1 bubsroTeka [JOK
COoeJUHEHUSIX. https://m.edsoo.ru/00ae080a

41 KpeMHUU U eT0O COeJUHEHUS. 1 bubsnorexa [OK

https://m.edsoo.ru/00ae0bf2

42 CunuKaTHadg NPOMBILIJIEHHOCTD. 1 Bubanoreka [1OK

https://m.edsoo.ru/00ae0el18
O611as XxapaKTEPUCTUKA XUMUYECKHUX 3JIEMEHTOB —

43 METAILIOB. MeTassinyeckasa cBSI3b U MeTa/lJINYecKas 1 bubsnorteka JOK
KpUCTa/ZIndecKas penéTka. Pusnyeckre CBOUCTBA https://m.edsoo.ru/00ae103e
MeTaJlJIOB

44 XMMHYeCKHe CBOUCTBA METAJIJIOB. JJIEKTPOXUMUYECKUU 1 bu6auoTteka LLOK
psi/i HANPsi>KEHU W MeTaJlJioB https://m.edsoo.ru/00ael1156

45 Berancnenin 1o ypasensm xmmiocin: porsiy, | 1 buGmorera LIOK

’ https://m.edsoo.ru/00ae1156
€CJIU OJIUH U3 peareHTOB COJIEPKUT NPUMECH

46 [loHATHE O KOPPO3UU METAJJIOB 1 Bu6miorexa LOK

https://m.edsoo.ru/00ae1278

47 061aa xapaKTepUCTUKA 3J1eMeHTOB [A-rpynnbl 1 E?tgg:y;(}qrf.};?ii?)iu /00ae14b2

48 |CoeguHeHMUd 1I€JIOYHBIX METaJJOB 1 Bub.noreka [[OK

https://m.edsoo.ru/00ae14b2

49 06uaa xapaKTepUCTHUKA 3JieMeHTOB [IA-rpynnbl 1 Bubmorexa OK

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe|[I[pakTH4YECKH
n/mo Bcero M3y4eHUs | o6pa3oBaTesibHble peCypChl
paboThI e paboThl
50 1 buosnoreka LIOK
https://m.edsoo.ru/00ael15e8
51 (CoepuHenus MeTasnoB [IA-rpynnbl 1
buosnoreka LIOK
1
52 DKecTkocCTb BOZbI U CIIOCOOLI €€ yCTPAHEHUSI. https://m.edsoo.ru/00ae1886
53 [IpakTHyeckas paboTta N2 6 « 2KecTKOCTb BOZbI U 1 bu6auoTteka LIOK
CIIOCOOBI ee YyCTPaHEeHU . » https://m.edsoo.ru/00aelae8
54 |ANIOMUHMU U €0 COeJUHEHUS 1 Buborexa LOK
A ' https://m.edsoo.ru/00aelc64
55 |AJITOMUHUU U ero CoeJUHEHUS 1 BuGorexa LOK
A ' https://m.edsoo.ru/00aelc64
bubsnoreka LIOK
1
>6 PKexeso https://m.edsoo.ru/00ae1d86
57 Okcujpbl, ruZipokcu/ibl U coau xkesesa (II) v xxenesa (111) 1 bubmorexa [OK
ABL THAP A https://m.edsoo.ru/00ae35e6
58 Pemenue ynpaxxHeHui no teme "Xesnezo" 1
R — 1 1 buGmorera LIOK
p A https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeITUHEHUSI»
bubsnoreka LIOK
1 1
60 [UToroBas kKoMIjieKcHas paboTa. https://m.eds0o.ru/00ae1750
61 |[Koppo3us MeTas/10B U CIIOCOOBI €€ yCTPaHEHUS
62 MeTaJsuibl B ipupoge. [loHaTrhe o MeTa/lIypruu.
63 BelecTBa U MaTepUasibl B MOBCEJHEBHOU XXU3HU 1 buoanoTteka IJOK

4JeJIOBEKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

KoJsinyecTBO 4acoB

Ne Jara JJIeKTPOHHbIE IUPPOBbIE
Tema ypoka KoHTpoJsibHbIe|[I[pakTH4YECKH
n/mo Bcero M3y4yeHHUs | 06pa3oBaTesibHbIE PECYPChI
paboThI e paboThl
64 XuMHUYecKoe 3arps3HeHue OK armoley cpejbl 1 buGsuorexa [[OK
p pyaiotien cpes https://m.edsoo.ru/00ae4270
65 |[Posib XUMUM B pellieHUH 3KOJIOTUYECKUX TP06IeM 1 buGnuorexa [[OK
p p https://m.edsoo.ru/00ae4270
buosnoreka LIOK
1
66 (Cocrapenne OBP https://m.edsoo.ru/00ae0d0a
. buosnoreka LIOK
1
67 [Pemenue ynpaxuenui va PUO https://m.edsoo.ru/00adb33c
68 PeleHure 337124 10 ypaBHEHUS peaKLU1 1 BuGorexa LOK
A yp PEAKIHH. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 7



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIHHIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

8 KJTACC

Xumnsa. 8 knacc/O.C.TabpuensH., N.I.Octpoymos,C.A.CnagkoB., AKumoHepHoe obuwecTBo «/3gatenbctBo «lpocBelyeHne» «2024;

9 KNACC

Xumnsa. 9 knacc/O.C.TabpuensH., N.I.Octpoymos,C.A.CnagkoB., AKkumoHepHoe obuwecTBo «/3gatenbctBo «lpocBeleHme» «2025;
METOIUYECKHUE MATEPHAJIBI 1151 YUUTEJISL

8 KJIACC

Hatanbs lapa: Xumus. Ypokn B 8 knacce. Mocobue ansa yuntens

9 KJ/IACC

Hatanba lapa: Xumus. Ypoku B 9 knacce. MNocobue ana yumtens

HOUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
8 KJIACC
https://resh.edu.ru/

9 K/NACC
https://resh.edu.ru/






