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INOACHUTEJIBHASA 3ATINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (eneparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit denepanum.

[IporpaMmma 1o XuUMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTerud OOYyYCHWS,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE CoepxKaHue, MpeaIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpPUPOBAHHE M0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XMMHUU, OIPENEIAET KOJIUUYECTBEHHBIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeJeil Hu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOSHUIO y4eOHOTO COJIepiKaHus.

3HaHME XUMUU CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUU BEILECTB B MPUPOAE, O MYTSIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH s caMOpa3BUTUS U (OpPMUpPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B IIOBCEJIHEBHOW JKU3HM, Tak M B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B OKOJIOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJarorMueckd aJanTUPOBAHHBIM OTpakKeHHUEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUH XUMHUHU, OCHOB HEOPraHMYECKON XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYEeCKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
9JIEeMEHTE U BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoW peakuuu. OOe 3THU CUCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;



— MPECTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K JPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJBbL,
LIEHHOCTHOT'O OTHOILEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHl. 3ajaya yueOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil O€30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy W3y4eHMH XMMHUU Ha yYPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUSI BaXHOE 3HAYCHHE
IPUOOPETHN TaKHe LIETH, KaK:

— (opmupoBaHUE WHTEILICKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs]I Ha CHCTEMaTH4YeCKoe MpUOOIIEHHE O00y4aroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieyeHue YCIOBHUM, CIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUJOB JAESITEIbHOCTH;

— ¢opmupoBaHue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quclie YMEHHH OOBSCHITh M OLIGHUBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, MCIONb3yd 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3IyYEHUH XUMHUHU, NPUMEHATh HMX TNpPU pElIeHUH MnpobdieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opmMupoBaHue y 00yJarommxcs r'yMaHUCTUYECKUX OTHOIIEHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHUM JUis BBIPAOOTKM 3KOJOTHYECKH Le1ecooOpa3HOro MOBEAEHUS B OBITY U
TPYAOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXarolleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTUBALUU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIE€YeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HAMPaBICHHOCTH JATbHEUIIIEro o0yueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBOMCTBA BEIIECTB. ArperatHoe cocTossHue BemiecTB. Ilonstue o
MeTOJIaX MMo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX DJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJIsIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakiuuil
(coenuHeHus, pa3noKeHUs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHUE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUIaBJICHHE BOCKA, TAsTHUE JIb/a,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHCAaHWE T[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pas3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHUH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, TNpoOBEeIEeHHE OUYUCTKH TIOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHe
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 2jIeMEHT M IpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJU(pHKAIMS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT u mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oydeHus. KucioTsl u comu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBorMcTBa BoAbl. Bona kak pacrBoputens. PactBopbel. HacelieHHbie u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTtBope. XHUMUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss OkcHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaoB.



OcHoBanns. Kiaccudukanust ocHoBaHMiA: MIENOYM W HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknatrypa ocHoBanuil. dusznueckne M XHMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyuecKkue 1 XUMHUECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coseil. @uzndeckrue U XMMUYECKUE cBoWcTBa cosiei. [lomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPTraHUUECKUX COCAUHEHHMH.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeiesieHUue COoJep>KaHusl KUCIOpoJa B BO3AyXe, MMOJydyeHue, cooupaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (Iokapa), 03HAKOMIJICHHE C
o0pa3llaMyd OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHUE, paclo3HaBaHUE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJCHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM pPacTBOPEHUS BELIECTB C Pa3jM4HON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKPAacKM HHIMKATOPOB B PAacTBOpPAax KHUCIOT U IIEJIOYEH, U3ydyeHUe
B3aumoeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluu, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelne
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(DUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsTtne o Tpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTembl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX suaep. HM3otombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaJuyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPUOIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HETOJISIPHAS) CBS3b.
DNEKTPOOTPULIATEIbHOCTh XUMUYECKHUX AJIeMEHTOB. VloHHAas! CBSI3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. [Iponecchr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, PEaKIuu Pa3IoKeHUs, COSTUHEHHS).

Mesxicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3EH NPU U3YYEHUU XMMHH B § KJIACCE OCYIIECTBIISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJIAIOIINXCSI CACTEMHBIMH JUISL OTAEIBHBIX NIPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0me ecTecTBEHHO--HAYYHbIC TOHATHS: HAY4HBIH (akT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uzpka: Marepus, aToM, DJJIEKTPOH, IIPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, HM30TOIBI,
pPaIuOaKTUBHOCTh, MOJICKYJa, S3JCKTPUUYECKUN 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, ()U3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
MCKOIIa€MBbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYECKasi peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMuU4yecKux diemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHUOIOB, KallWs, KaJIbLIUA U HMX COCIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoii CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEmETKM U BHUJA XMUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YYacTBYIOUIMX B peaKkIUH BEUIeCTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTauu3aropa). JK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu xumuueckoi peaxiuu. ITonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HHE YPABHEHMH OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust PNEKTPOTUTUYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaThoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro oOMeHa. YcCIoBHSI MPOTEKaHUsl peaklUii HOHHOTO OOMeHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAHMI M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadecTBEeHHbIE peaklud Ha HOHBI
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauoB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHHE IJIEKTPOIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECCa AHCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), INPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0oOpa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 00pa3oBaHME BOJbI), OINBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI



OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKkUUid (FOpeHHe, peaklUud pasjoXKeHHs, COCIUHEHHS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHue M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTallaMu,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
IpuMeHeHue. J[eicTBHUE XJIopa U XJIOPOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHenne XJI0puabl
U X HaXO0XJECHUE B IPUPO/IE.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMKA KUCIOPOJIA U Cepbl. XUMHUYECKUE CBOICTBA
ceppl. CepoBoniopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmue Kak mMpeACTaBHTENS Kllacca KHCIOT W crHenuduueckue). XHUMHUYECKHUE PEeaKiuy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHOoi KucioThl. [IpumeHenue
cepHoit kucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. HaxoxneHnue
ceppl U e€ coelMHEHUH B TMpHupoae. XHUMHUECKOE 3arps3HEHUE OKpYKalollel cpezbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
PEIOTBPALICHHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBbIE CTETMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupone, Qusmveckue u
XUMHYeCKHe cBOCcTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, MX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3unueckue M XMMHUYECKHE CBoOiicTBa (0oOlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTIUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI U BOJOEMOB). Docdop, amIoTponHble MOAU(PUKAUH
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢uznueckue M XHMMHUYECKHE CBOWCTBA, moiyueHue. Vcmonb3zoBaHue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 531eMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIINH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKue U XMMUIeCKrue cBoicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoje.
Oxcuppl yraepona, ux (GU3NYEcKue U XMMAYECKHE CBOWCTBA, IEHCTBHE Ha JKUBBIC OPTaHU3MBL,
NOJTy4eHHEe U MPUMEHEeHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpHMeHeHHne. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIilepoja
(MeraH, »TaH, OSTWIEH, AalETWIEeH, JTaHOJ, IJHMIEPUH, YKCycHas kuciota). [Ipupoansie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOBeKa. MarepuaabHOE €IHMHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHUH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcume kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkueime



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpas3loB HEOPraHMYECKHX BELIECTB, CBOWCTB COJITHOW KHCIIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUW Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (puU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pasllaMy XJIOPUIOB (TaJIOT€HUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUZEOMATEpHaoB), HaONIOfEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOx  JeicCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHUE KAaueCTBEHHOM peaklMHu Ha cynb(arT-uoH U HaON0JIeHUE NpHu3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHUME M HU3YYEHHE CBOICTB aMMMaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUEHHE MOJENeld KpUCTAJUIMYECKUX PELIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEJACHHME KaueCTBEHHBIX PEaKlMil Ha kapOOHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IPOTEKAaHUS, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OOmass xapakTepUCTHKAa XMMHUYECKHUX OJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. . MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Meramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemérka. DJIEKTPOXMMHUYECKUIM psJ HanpsokeHU wmerauioB. Dusnyeckue M XUMUYECKHE
cBoiicTBa MeTayioB. OOmme cnocoObl noimydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: ookeHUE B [leproanueckoi cucTeMe XMMUYECKUX 31EMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B Mpupojae. PU3NYEcCKUe U XUMUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUl M KadblUi: TonokeHwe B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxXOXICHUE B
npupoje. Puznueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaiblMs (OKCUI, THIPOKCH, con). ZKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U coiu skene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumeHm:

O3HaKOMJICHHE C OOpa3llaMH METaIOB M CIJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3YYEHHE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJNB30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B



KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, alFOMHHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaGMrOICHHE M OMKMCAHUE MPOIECCOB OKPAIIMBAHUS ITUIAMCHH MOHAMH HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BaxkHel1re MeTauibl U UX COSAMHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKU3HH YeJOBEKa. be3omacHoe HCIOJIb30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKpYKarollen cpefbl (MpeaenbHas T0MycTUMas KOHIIEHTpaIs
Beriects, naiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

u3ydeHrue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmuuwle céa3u

Peanm3zanus MeXMIpeMETHBIX CBSI3€H MPU U3YUCHUU XUMHH B 9 KJlacce OCYIIECTBIISCTCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/ACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(PUKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJNEHHWE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKHI 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (HU3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHYECKOe MPOCTPAHCTBO, MIaHETHI, 3BE3/1bI, COMHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeEMa, MUHEpaIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIILHBIC BENICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUS
JIOCTUTAIOTCS B XOJIc OOYYCHHUsSI XMMHUU B €IUHCTBE YUCOHOI M BOCIIMTATEILHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMUA B OGH.[CCTBG ImpaBujiaM U HOpMaMU NOBCACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPaXKAKT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HACJIC/INIO0, TIOHUMAHHs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpOMHCTBE
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTHU B O6H_I€CTB€HHO HOHC3HOﬁ,
y4e0HO-HCCIIeIOBATCIILCKON, TBOPUYECKOH W JPYrMX BHUAAX JACSITEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JICATEIILHOCTH TP BBIIOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 32124,
BBITIOJTHEHUH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHHM YUEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIBHOCTH, I'OTOBHOCTHU
OLCHUBATH CcBOE MOBCACHUC W IIOCTYIIKHM CBOUX TOBapHIHeﬁ C MO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYECKOM  pPEaKIIHH,
COOTBECTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTaBJIAIOINHWEC OCHOBY JJIA
MOHMMAHUA  CYINIHOCTH  HAYYHOW  KapTUHBI MHpa, MPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XHWMHHU B ITIO3HAHUHU ITUX SaKOHOMepHOCTeﬁ;

IMMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUHA 10 XUMHU,
HEOOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMbIX TMPOIECCOB U SIBICHUHN, MMO3HABATEIHLHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPAaBOYHOHN JUTEPaTypOH, NOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHOW M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE TMOCIEACTBUI U HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJCHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(MECcCHii U TpyAa pa3IndHOro poja, YBaKCHUE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOH NEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE NPHUMEHCHHS



NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIUBUAYATHHOW TPACKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENTHOW MpOo(ecCHOHATLHON NeSTEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0e301acHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKe B CUTYaLIUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU HM3YyYECHUM XUMHH, IS PElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, ISl OBBILICHHS YPOBHS 3KOJIOTMYECKOU
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTed WX PelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATENILHON, KOMMYHUKATUBHOM U COLIMATILHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranmpenMeTHBIX PE3yJabTAaTOB BBIACISIOT 3HAYMMBIE IS (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNO0Te3a, (aKT, CHCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHO 1eATeIbHOCTH.

Ilo3naBaTebHbIE YHUBePCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornueckue aelcTBU:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMHU MOHATHUSIMH), UCTIOJIB30BaTh MOHATHS I OOBSICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHUH IS KJIacCU(UKAIIUU
XUMHUYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, YCTaHABIUBATh MPUUMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTHUECKHUE PacCyXAeHUs (MHAYKTUBHbBIC, 1€ TyKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHUE TPUMEHSATH B MPOIECCE MO3HAHUS TMOHATHA (MIPEAMETHBIE U METAINpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TpU PEIICHHH Yy4eOHO-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX TMPEJACTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4ae€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaxX U SABJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUSA:

YMEHHUE WCIOJb30BaTh MOCTABIEHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHMWS, a
Takke B KayecTBe OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MpoIlecca, CAaMOCTOSTENIBHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.

Patora ¢ undopmaunmeii:



yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO PA3TIMUHBIX BUI0B
1 (GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAsl IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METOIbI U 3alPOCHI P MOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS YU4E€OHBIX U O3HABATEIbHBIX 33124
onpeAeNéHHOro THIMA, MPUOOPETeHHE OMbITa B O0JACTH HCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJJIEHUE KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpencTaBICHUS
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCIOIb30BaTh U aHATU3UPOBATh B Ipolecce y4eOHOH M HCCIen0oBaTeIbCKOU
JeSITeIbHOCTH HH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIIe MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auasora M (MiIu) AMCKYCCHUH) IO CYILIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JI€ATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3yJIbTaTOB BBIIOJHEHUS XHMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPATOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENILHON U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUIEHHH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIMS COBMECTHBIX JEHCTBHM, ONpeeseHue KPUTEPUEB 1O OI[EHKe KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CAMOCTOSATEIBHO ONPENENATh LeNU AESTeIbHOCTH, IJIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BBIOMpPATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIAITh WJIM KOPPEKTHPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4eHHs HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE IOJyUYEHHOIO PE3yJIbTaTa 3asBJICHHON L€y,
YMEHHUE UCIIONIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPeylaraeéMble B YCJIOBUHU 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB 10 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
0o0yJaromyMMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMM, cHenuduueckue Uis
OpeIMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAlNU, TPE0OPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYaLIUSX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

o PacKpbIBaTh CMBIC OCHOBHBIX XMUMHYECKHMX TMOHSATHUN: aTOM, MOJIEKYJa, XUMHYECKH
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOIHAS W HEOIHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XUMUYECKOTo 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ1, KACJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peaknus, KIacCU(pHUKAIMA pPEaKLUUi: peakiMu COEAWHEHUs, PEaKLUUU Pa3IoKEeHUS, PEaKIHH
3aMeIIeHMs], peakiiuu 0OMEHa, IK30- U SHIOTCPMHUUECKHUE PEAKIINH, TEIUIOBOU (P(HEKT peakinH,



SAIPO aTOMa, DJIEKTPOHHBIA CIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,
NoJIIpHasl U HEMOJsipHas KOBaJECHTHas CBS3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIlHs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATHUM U NPUMEHATH 3TU
MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;

o UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJI COCTaBi€HHUA (OpPMYN BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

o OIpeAENsATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHHApHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIACCy COSAMHCHHWA 1O QopMmyiaMm, BUJ XUMHYECKOW CBs3W (KOBaJCHTHAs M HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpsiBaTh cMbich [lepuoauueckoro 3axkona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
MOHMMAaHUE MEePHUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX IMOJIOKECHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHHMsI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

o ONMHCHIBATH U XapakTepu3oBaTh TabmuuHyo ¢opmy [leproguueckoid CHCTEMBI
XUMHUYECKHX JJICMCHTOB: pa3liidaTh TMOHATHUS «TJIaBHas moArpymnmna (A-rpymnma)» u «mobodHast
noarpynna (b-rpymmna)», manbsie U OosbIIME TEPUOIBI, COOTHOCUTH OOO3HAUEHUs, KOTOPHIC
umerorcs B Tabnune «llepuonuyeckas cucreMa xumuueckux snemeHnToB J[. 1. MenneneeBay c
YHCJIOBBIMH XapPaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsn
spa, 001IIee YICIIO JIEKTPOHOB U PACIPEIeNICHHE UX MO AJIEKTPOHHBIM CIIOSIM);

o KIIacCu(UIIUPOBATh XMMHUYECKHE SJIEMEHTHl, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (Mo YMCIy U COCTaBY YYacTBYIOLUX B pEaKLMU BELIECTB, IO TEIIOBOMY 3h(DEKTY);

. XapakTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TOATBEPKIasl ONMMCAHHWE NMPUMEPAMH MOJICKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

o MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTHM OT KX Kauye€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3IMYHbIX YCIOBHSIX;

o BBIYUCTISATH OTHOCHUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTa 1Mo (popMysie COeIMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINH;

o MPUMEHSITh OCHOBHBIE OIEPAIlMM MBICIUTENBHONW AEATEeIbHOCTH — aHajdhu3 M CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATH3aINI0, KIACCU(UKAIMIO, BBIIBIEHWE IPHUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUISI W3YYEHHUS CBOMCTB BEIMIECTB W XHMHUYECKHX PEaKIIHi,
€CTeCTBEHHO-HAyYHBbIE€ METO/bl MO3HaHMS — HaOJI0eHUuEe, HU3MEpEeHHe, MOJeIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

o ClleoBaTh TMpaBUJiaM  TONB30BAaHUS XUMHYECKOHW TOoCcyaod u  1abopaToOpHBIM
o0opynoBaHMEM, a TakXKe INpaBWiIaM oOOpalleHHss C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITOJHEHHUIO JTa0OPATOPHBIX XWMHYECKHUX OIBITOB 1O TOJYYCHUIO U
coOMpaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJAa), MMPUTOTOBICHUIO PACTBOPOB C
OTpeNieNIEHHOW MaccoBOM J1oyiell  pacTBOPEHHOTO BELIECTBA, IUIAHUPOBaTb M IMPOBOAUTH
XUMHUYECKHE 3KCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOILBIO
WHIUKATOPOB (JTakMycC, (eHONPTaTCHH, METHIIOPAHK U JPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE JOKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBIC]T OCHOBHBIX XMUMHUYECKUX TMOHATUN: XUMHUECKHUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHHWOH, TMPOCTOE  BEIIECTBO, CIIO)KHOE  BEIIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPUIIATENIEHOCTb, CTEIEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEII0BOM 3P EKT peakiiu, MOJb, MOJIPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHL,



AIIEKTPOJIUTUYECKAsT MCCOLMALUS, PEaKIUHd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKUCIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJECHHME, AaJJIOTPOIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METALUINYECKas), KPUCTALIHYECKAs
pelmérka, KOppO3Us METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM peaklUMH, IpeleiIbHO
nonyctumas konuentpanus [1JIK Bemectna;

o WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IIOHATHUM M HPUMEHATH 3TU
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHUN;

o UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJUKY Ui COCTaBieHHUS (OpMYJI BEIHIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIINii;

o OTIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAENEHHOMY KiIacCy COCOUHEHHH 10
(dopMynaM, BUJI XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKAsl) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmylie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAIITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OINKCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoamueckoit cucteMsl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnmna)», Manble U OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B IMEPUOJMYECKON Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsl sipa, oOllee YnciIo 3JIEKTPOHOB M paclpe/esieHne ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajiblX INEPHUOJOB U INIABHBIX HMOJArPYIII C YYETOM CTPOEHUS HUX
aTOMOB;

o KJIaCCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4acTBYIOIIMX B PEAKLUHU BEILIECTB, 110 TEIUIOBOMY 3 eKTy, 1Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

o XapakTepu3oBaTh (ONHUCHIBaTh) OOIME U creuupUUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

o COCTaBJIATh YPAaBHEHUS IEKTPOJIMTUYECKOW INUCCOLMALUU KHCIIOT, LIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakluil HMOHHOro OOMEHa, YypaBHEHHUS peaklui,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEX]Y BEHIECTBAMHM Pa3JINYHBIX
KJIACCOB;

o pPacKpblBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

o MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HX CTPOEHHMS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

o BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1Mo (popMysie COeAMHEHHS], MAaCCOBYIO JIOJIIO BEIIECTBAa B paCTBOPE,
MIPOBOAMTD PAcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

. coOymogaTh NpaBWiIa  IOJB30BAaHUS  XMUMHMYECKOM TMOCyZodl M J1abopaTOpHBIM
o0opy/oBaHUEM, a TaKXKe IpaBuiia 0OpallleHus C BEIIeCTBaAMU B COOTBETCTBHH C MHCTPYKIUSIMU
MO0 BBIMOJHEHUIO J1a0OpaTOPHBIX XMMHYECKHUX OMNBITOB MO TMOJYYEHHUIO U COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

o MPOBOAUTH PEAKIMU, MOATBEPXKIAIOLINE KayeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;



o MPUMEHITh OCHOBHBIE OIEpallM¥ MBICIUTEIbHOW AEATEIbHOCTH — aHaju3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BRISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIIHIl, €CTECTBEHHO-HAyYHbIE€ METO/IbI TO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOACITMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
Ne
: Tema ypoka Kontpo IMpakTnuyec Aara tuppoBLIe
n/n Bcero JIbHbIE u3ydyeHusi odpa3oBaTesIbHbIE
KHe padoThl
padoThI pecypcebl

1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmorexa [IOK
yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c

2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 bubmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTtuyeckas padora Ne 1 «IIpaBuia paboTs
3 B JIaOopaTOpHH U IPUEMBI 00paIIIEHHS C 1 bubmmorexa [JOK
patop p pait https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padota Ne 2 «Pa3nencHue

5 c;[)eceﬁ (Ha @ I/III)VIC € OYUCTKH nozllza €HHOM 1 bubnuorexa LIOK

pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK

6 ATOMEL i MOCKYIIEL 1 https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHE DIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI0KHBIE BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYIISIPHOC YUCHHE 1 bubmorexa LHOK

yp yi https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moisb. Mossipaast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncneHus Kon4yecTBa, Macchl BEIIECTBA bu6mmoreka [JOK
110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUeCKUX peakiui
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padora Nel no teme «BemiectBa bubnuorexa [IOK
U XUMUYECKHE PEAKIINH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peak Uy OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpATOpHH H NPOMBILIICHROCTH https://m.eds00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
24 IMOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH bubmorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECCKHUX PEAKIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CIIoCcOoOBI iro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KUcIopoaa bubmorexa [TOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE ero CBOMCTBY
97 Bomopon — aneMeHT u mpocToe BEIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmmorera [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N " bubnuorexa [JOK
32 M S .3 A
OIVIPHBIH ODBEM TA30B. SAKOH ABOTA/PO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMUYSCTBA BEIISCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

bu6mmoreka [IOK

34 0Bé
PEAICLTH 1d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOILIEHUH Ta30B
35 duznyeckre 1 XUMHUYECKHNE CBOMCTBA BOJIBI bubmorexa LOK
a https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachimeHHbIE 1
37 HEHACHIIIEHHBIE pacTBOPEI. MaccoBas 401 bubmorexa HOK
H p prt. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «ITpuroroBieHuEe pacTBOPOB C OIPEACIEHHON bubmorexa HOK
P . . P p be https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne n XUMHYECKUE CBONCTBA bubmuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

45 ITonyyeHue u XUMHUYECKUE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHrEe U CHCTEMATH3AIM SHAHUH
B . https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XAMHUYECKHX dJIeMeHTOB. IToHsATHE O rpymmax bubmiorexa LOK
’ pynt https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cHucTeMa XMMUYECKuX 3nemMeHToB []. U bubmorexa HOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuonsl, TpyIIIbL, TOATPYIIHEL bubmmorexa [TOK
PHOAEL, TPY - MOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubnmuotexa [JOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB
. bubmuorexa [JOK
55 anemeHToB llepuogudeckoit cucremsr /1. U.

Mennaeneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubnmoreka [JOK
56 ero noyioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
S7 a3BUTHUS HAyKu U nipakTuku. . U bubmoreia OK
p YK . p . I https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJIaHuH
DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
58
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 n
OHHAM XHMHIHCECKa CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas noisapHas XuMHUYecKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHast XMUMUYECKas! CBS3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenen, oKuCeHI https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIINU bubmmorexa [TOK
peakdl https://m.edsoo.ru/00adb076
64 OKHUCIUTEIIN U BOCCTAHOBUTEIHU bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KontponsHast padora Ne4 o reme «CtpoeHue bubnnoreka [JOK
aToma. XuUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600611eH1E 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PeseprubIil ypok. O600111IeHIE 1 bubnnoreka [HJOK

cUCTeEMAaTHU3al s 3HaAaHUU

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne KoHTpo.b Hara uudgposbie
Tema ypoka P IMpakTnuec
n/n Bcero HbIe u3ydyeHusi odpa3oBaTesIbHbIE
KHe padoThl
padoThI pecypesl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 cUCTeMa XMMH4YecKux anemeHToB [I. 1 1 bubmmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa LOK
P P https://m.edso0.ru/00adb6b6
1(50)2 (i ()

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o treme

5 «IToBTOpEHUe U yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnnoreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHYECKOUN peaKinu.

7 [ToHsiITHE O TOMOTEHHBIX M TETEPOTr€HHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DaxTOpHl, BAUSAIOLUIME HA CKOPOCTh 1 bubmuoreka [IOK
XMMHYECKOHN PEAKIIUU U TTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO paBHOBECUS

9 OKUCIUTEIHLHO-BOCCTAHOBUTENLHBIE PEAKIIUU 1 bubnnorexa LIOK

P https://m.edsoo.ru/00adcade

10 Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH. 1 bubnmoreka [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
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CunbHbIe U clladble JIEKTPOIIUTHI

https://m.edsoo.ru/00adcd68

bubmuorexa [JOK

11 Honuble ypaBHEHUS peaKIil
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIIOT Y OCHOBAHUN
12 B CBETE IPEACTABICHUI 00 buGnnorexa LIOK
peAl 5 https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIIUTHUECKON bubnnorexa [IOK
p P https://m.edsoo.ru/00add8h2
JIUCCOLIMALIAN
14 Ilonstue o rmapoanse cojei bubnmorexa LHOK
b https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 00600 I
ODHICHUE 1 CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12

16 [IpaxTnueckas padora Ne 1. «Pemenue bubnnorexa [HOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmorexa [IOK

p A THATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»

18 OO01mas XxapakTeprCTHKA raJIOreHOB. bubnmnorexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHast KHCIIOTA,

19 XUMHUYECKUE CBOUCTBA, MTOJIVUYEHNE bubmmorexa [TOK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «[TonydeHne COISTHON KUCIIOTBI, U3yYEeHUE €€ bubmmorexa LOK
. i ek https://m.eds00.ru/00ade348
CBOICTBY
Brrurcienus mo ypaBHEHUSIM XHMHYECKHAX

21 €aKI1i, €CJIM OJIMH M3 PEarcHTOB [1aH B bubnmorexa [IOK
peaKuH, A p A https://m.edsoo.ru/00ade488
N30BITKE

99 OO6mas xapakrepucTtuka 31emMeHToB VIA- bubnmoreka [JOK

TPYIIIbI

https://m.edsoo.ru/00ade64a
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AnnoTpornHble MOIU(UKALIUN CEPHI.

23 HaxoxeHnue cepsl ¥ €€ COEIUHEHUN B Bubmaorexa ITOK
p ¥ https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK

24 o
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcunet cepbl. CepHas KHCIOTa, (U3HUECKUE bubnmoreka [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklni, JIeXKallue B OCHOBE

26 MIPOMBIIIJICHHOTO CTI0C00a MOTy4YeHUs CEpHOI bubnnoreka [JOK
KHMCJIOTBI. XMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpe/ibl COEAUMHEHUSIMH CEPbI

97 Brruncnenne MaccoBoM J0JIM BBEIXO/a bubmuorexa [JOK
MPOAYKTA PEaKLIKU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-

28 rpymnmbl. A30T, paCIPOCTPAaHEHUE B MPUPO/IE bubmorexa LHOK

PYHTIBL » pactipoctp . PHpOE, https://m.edso00.ru/00adeea6
¢bu3nuecKkre U XUMHUYeCKHe CBONCTBA

29 AMMUak, ero Gpu3nyecKue 1 XuMHU4eCKHe bubnnorexka [JOK
CBOWCTBA, OJIYYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas padora Ne 3 o Teme

30 «[lomydyeHre aMMuaKa, U3y4eHHUE ero bubmmorexa [JOK

. yi » 13YH https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHUCOTa, e€ pusnueckue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS

39 B Ka4eCTBE MUHEPAJIbHBIX YI0OpEHUH. bubnnoreka [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edso00.ru/00adf518
Cpelibl COEIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas

33 KHCJIOTa, GU3HMYECKUE M XUMHUECKHE bubmorera [JOK

L https://m.edso00.ru/00adf68a
CBOMCTBA, OJIy4eHHE
34 Hcnons3oBanne pocdartoB B kauecTBe bubmuorexa [JOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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

MUHEpaIbHBIX YI0OpEHUI. 3arpsi3HeHNE
MIPUPOTHOM cpenbl hochaTaMu

Yrnepon, pacnpocTpaHeHue B IpUpo/ie,

https://m.edsoo.ru/00adfc20

bubmuorexa [JOK

35
(bU3UYECKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pu3snveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuoreka [JOK
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu bubmorexa LHOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[TosrydeHue yriieKuciioro raza bubmorexa LHOK
yi yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KAK O COEUHEHUAX yIriiepoa https://m.edsoo.ru/00ae054e
40 Kpemuunii u ero coequHEeHHUS bubmorexa [IOK
P https://m.edsoo.ru/00ae080a
IIpakTruyeckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmorexa [JOK
p . https://m.edsoo.ru/00ae0bf2
«BaxuHelme HeMeTaTbl U UX COSAMHEHUS
42 KontponsHas pabora Ne3 o reme bubnnoreka [JOK
«BaxkHelme HeMeTaUTbl U UX COEJUHEHUS» https://m.edsoo.ru/00ae0e18
OO6m1ast XapaKTepruCTUKA XUMUYECKHIX
43 3JIEMEHTOB — METAJNIOB. MeTtajuinueckas bubnuorexa [JOK
CBSI3b M METAJUTMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB
XHUMHUYECKUE CBOKMCTBA METAIIIIOB.
44 DNEeKTPOXUMHUYECCKUIN PSI HAPSHKCHUIA bubmmorexa [JOK
P pAR Hanp https://m.edso0.ru/00ae1156
METaJJIOB
45 OO6mue cnocoObl MOTyYeHHS METAJLIOB. bubnmoreka [JOK

CnuiaBel. Beruucienus no ypaBHEHUSAM

https://m.edso0.ru/00ae1156
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XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
PE€ArcHTOB COACPIKUT IIPHUMECHU

46 ITousiTre 0 KOPPO3UU METAILIOB bubmnorexa [IOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenourpie MeTan bl https://m.edsoo.ru/00ael4b2
48 OKcHUabl U THAPOKCHUIBI HATPUS U KA bubmnorexa [IOK
A AP A P https://m.edsoo.ru/00ael4b?2
49 Illenoyno3eMenbHBIC METAJLIbI — KAJIbIHUN 1 bubmuorexa [JOK
Maruuu https://m.edsoo.ru/00ae15e8
50 Baxxueiiiine coeqMHEHNS KaIbIIHS bubnmorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3aIU 3HAHUI
N N bu6mmoreka [IOK
52 XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHHs https://m.edso0.ru/00ae 1886
53 [IpakTuueckas padora Ne 6 o Teme bubnnorexka [JOK
"YK€cTtkocTh BOJIBI M METOIBI €€ YCTpaHeHUs" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
4 A i
> JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U THIPOKCHIA bubnorexa LIOK
P a AP g https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ael1d86
57 Oxcupsl, TUIpOKCH B U conu xxene3a (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3AIM 3HAHNUH
ITpakTuyeckas padora Ne 7. Pemenue
59 DKCIEPUMEHTAILHBIX 3a/4a4 10 TEME bubnmorexa [IOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelme MeTaIbl U UX COEIUHEHUS
60 Beruncrienus no ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK

peaKuHﬁ, €CJIM OAWH U3 pCarcHTOB IaH B

https://m.edsoo0.ru/00ael750
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M30BITKE WU COJEPKUT MPUMECH.
Brruncnenus MaccoBoii 1011 BhIXOAa

MPOAYKTa PEAKIIU
61 O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH 1
62 KonrtponsHas pabora Ne4 o reme 1
«Baxxuelnine MeTaibl U UX COCIUHEHUSY
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bubnunoreka [HOK
JKW3HU YeJI0oBeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubnuorexa [JOK
cpeabl https://m.edso0.ru/00ae4270
65 Ponb xuMuM B perieHny SKOJIOTHYECKUX 1 bubnuoreka [IOK
pooem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60611eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






