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IHOACHUTEJIbBHAA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero o6pa3oBanus, npeacraBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTaHUSA U C YUYETOM KOHIEMIMU MPENoaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpamMa mo XuMmMum [a€T NpeACTaBICHHE O IENAX, oOIled crpareruu OOydyeHMs,
BOCIIUTaHUsI U pPa3BUTHA OOyYaroIUMXCS CpPEACTBaMHU Y4YeOHOro IpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEepKaHKe, MPEeTyCMaTPUBAET paclipelielieHue ero mo kjaccaM U
CTPYKTYpHUpOBAaHME 110 pa3esiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONIPEAETSAET KOIMUECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTHKH COJEPKAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3yYEHHUs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTUKU y4eOHOro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUaromuxcs, OnpeaenseT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anyy TpeOOBaHUH K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAakKe TpeOOBaHUH K pe3ysibTaTaM 00yUYEHUS] XUMHH
Ha YpOBHE Leled M3ydeHus IpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABaTEIbHOU
JeSITeIbHOCTH 00y4aloNIerocs 10 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHUE XUMUH CIYKUT OCHOBOM JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUN O MaTEpUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
IPEICTaBICHNS O B3aUMOINPEBPALICHUAX YHEPTUU U 00 IBOJIIOLIMHU BEUIECTB B IPUPOJE, O MyTAX
pemieHns I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA —  CHIPHEBO,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTUYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYeT peanu3al BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBaHUS
KYJITYpBI IMYHOCTH, €€ 0011ei 1 (PyHKIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB MX  CAaMOCTOSITEJIbHOH  y4eOHOM  JeSTENbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HH, TaK U B
npohecCHOHATLHON 1A TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs]1a HA €JMHCTBO NPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (P OPMUPOBAHUU
€CTECTBEHHO--HayYHO! T'PaMOTHOCTH 00yUaroIIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
oOydJaronuxcsi.

JlaHHble HampaBieHHUs B OOYYEHMHM XUMHMM O00€CHEedMBaIOTCS CHEUU(UKON coleprKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBIAETCS NEeNarornyeckd aJalnTHPOBAHHBIM OTpPaKEHUEM
0a30B0il HAyKN XUMHHU Ha OTpeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 00OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYAIbHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa coaepskaHUsl MMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noxxoja K e€ m3yueHuro. ConepkaHue CKIAABIBACTCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XUMHUYECKOW peakuuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO MNPHUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— MPEACTaBICHUH 00 NEKTPOIUTUUYECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYyUYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAyYHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHUS K HAayYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumuu
OPOMCXOMUT C TPUBJICUCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy, «buosnorus. 5—7 kinaccel» U «PuU3nKa. 7 Kj1accey.

[Tpu u3yyeHN XUMUU TPOUCXOANUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XMMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUHN, JOCTYNMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPUOOIIEHNHU K HayYHbIM METO/IaM MO3HAHUS MIPU U3YyUEHUH BEIIECTB U XMMUYECKUX PEaKIInii, B
(GopMHpOBaHMM W pPa3BUTHM T[O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
NIO3HABATENBHOM U y4eOHO-UCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUIJI O€3011acHOTO
oOpallleHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYJITHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHrne o00ydaronmxcs K
CaMOCTOSITEIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAy4yHbIM  METOJaM  II03HAHUf,
dbopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecreueHne YCIOBHH, CIOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMHUCS OIBITA
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIBHOE 3HAaYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPY’KAIOIIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TIOJXYYECHHBIE TNPH M3YYCHUH XUMHM, NPUMEHATH HMX MPH pelIeHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATECIBHOCTH;

— (opmMupoBaHue y 00yyaronuxcs ryMaHUCTHYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHU 3KOJOTMYECKH LieJIecoo0pa3HOro MoBeACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduis 1 HaPaBICHHOCTH AaJbHEUIIero 00yueHusl.



OO1miee YncIio 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaisieT 136 dacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

IIpenmer xumuu. Ponb XMMHUM B KU3HM 4YelOBEeKa. XHMHUS B CHUCTeME HayK. Tena u
BemecTBa. Dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecH. CTIocoOBI pa3iesieHus CMeCeH.

ATOMBI M MOJEKyIbl. XUMHUYECKHE 3J€MEHThl. CHUMBOJIBI XMMHYECKHX JJIEMEHTOB.
[IpocTbie u cnoxHbIe BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BewecTB. OTHOCHTENbHAs aTOMHAs Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas
Macca. MaccoBasi 011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemectBa. Monbs. MomsipHas macca. B3auMocCBsI3b KONIMUYECTBA, MAcChl U
YHClia CTPYKTYPHBIX €AHHHUII BemecTBa. Pacu€Tel mo popmynam XuMHUYECKUX COCTUHEHUH.

DuU3NYeCKue W XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BelleCcTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0M, mpaBuiaMu paboThl B jJaboparopuu U mpuéMamu
oOpareHust ¢ J1abopaToOpHBIM O0OpPYAOBaHHEM, M3YYCHHE M OINUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HAOM0IeHNEe (PU3UUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTupaHue caxapa B CTYIKE, KAIIEHUE U KOHJICHCALUs BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOM) sIBJICHUH, HAOI0IeHHE
U ONHCAaHHWE TMPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuid (pas3ioxkeHHe caxapa,
B3aUMO/ICHCTBHE CEPHOW KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa menu (II) mpu
HarpeBaHWU, B3aMMOJeiicTBHE jxene3a ¢ pactBopoMm comu Mmeau (II), m3yuenme cmocoOoB
pasfeneHus CMeceil: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALIMS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKH T[MOBApPEHHON COJM, HAONIOJACHHE U ONHCAHHE
pEe3yIbTAaTOB MPOBEJEHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3JaHHUE
MoOJIeIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoze, Gu3nueckue U XMMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TONyYEeHUS KUCIOpoJa B Jaboparopuu U
IpOoMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — alIoTpoIiHas MOAMQPUKAIUS
KHCIIOPOJA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEPMOXMMHYECKHUE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
nMapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »smeMeHT M mpocroe BeniecTBO. HaxokneHue Bogopojga B NPUPOJE,
duznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTer u comnu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®dusnueckue cpolicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAacTBOpPbl. PacTBOpUMOCTh BelIecTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHBIe) U HeconeoOpasyromue. Homenkiarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxarmus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECKUE
cBoricTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. Ilomyyenue kucior.

Comu. Homenknarypa coneil. duznueckue u XUMU4eckue cpoiictBa coineil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKAaHUs KUCIOpOoJa B BO3JyXeE, MOJNyuyeHHE, COOMpaHue,
pacmo3HaBaHMe M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3lilaMd OKCHIOB M ONHUCAaHHE WX CBOWCTB, TMONMydYeHUE, COOMpaHWE, pAclO3HAaBaHUE U
W3YYCHHE CBOWCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOEHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHuE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAaX KHUCIOT W ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMU,
peakuyMii HEWTpalu3alMH, IOJy4EeHHE HEPACTBOPUMBIX OCHOBAHMHM, BBITECHEHHE OJHOIO
MeTaJula IpyTuM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID).

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucremMa xumMudeckux sjiementos JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX »dyieMeHToB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yloT aM()OTEPHBIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMHYecKuX osiemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbBIX saep. HM3orombl. OmekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI



. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs Hayku U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIponecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4YeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE TUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT WM IIEJI0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIMNX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE€ OCYILECTBIIAETCS
yepe3 MHCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, TaK U TOHSATH,
SBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJIKW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIMbI,
pPalOaKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsl, BEHIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC
IloBTOpEeHNEe OCHOBHBIX BONPOCOB Kypca 8 Kjacca u BBeJleHHe B Kypc 9 kiaacca (6 u)

XapakTepruCTHKA AJIEMEHTA 10 €T0 MOJ0KEHUIO B IEPUOANIECKON CHCTEME XUMHYECKUX
sanemenToB J. 1. MenaeneeBa. CBONCTBAa OKCUJIOB, KMCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOIUAIIMHU U TTPOIIECCOB OKUCIIEHUA-BOCCTAaHOBIEHHUS. | e HETHUECKE
pAIbI METAJIJIA U HEMETAJLIA.

[onsartue o nepexoaHbIX 31eMeHTax. AMpoTepHOCTh. ['eHeTHUeCKuit psif] epexoJHOro
JJIEMEHTA.

[lepronnueckuii 3aKOH U IEPUOIUUECKASI CUCTEMA XUMUYECKUX di1eMeHTOB 1. 1. Menneneesa B
CBETE YUEHHS O CTPOCHUH aToma. VX 3HaueHue.

JlaGopaTtopHblii onbIT. 1. [lonydeHne ruApoKcua MMHKA U UCCIIEIOBAHUE €r0 CBOMCTB.

TEMA 1
Metanasl (15 u)



[TonoxxeHne METAJIOB B MEPUOJANYECKON CUCTEME XUMUUYeCKuX anemMeHToB J[. . Menaeneena.
Mertannudeckasi KpUCTANIMYECKas pelIeTKa U MEeTaNIMYecKasi XUMHUYEeCcKas CBs3b. OO0mime
¢busndeckue cBoiicTBa MetauioB. CIutaBbl, UX CBOMCTBA U 3HAUYCHHUE. XUMHUUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUECKUN Psii HAPSDKEHNUN METAIJIIOB U €r0
MCIIOJIb30BaHUE JJISl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTaII0B. CriocoOBI
MOJTy4eHUsI METAIJIOB: MUPO-, TUJPO- U AMEKTpoMeTaIuTyprusi. Koppo3usi MeTamioB U criocoObl
OOpBOBI C HEM.

OO6m1as XxapakTeprCcTHKa IIEeTOYHBIX METAIIOB. MeTaiuiel B mpupoae. O0mue crnoco0bl ux
MOJIyUCHUA. CTpOGHI/Ie aTOMOB. HIGJIO‘IHBIG MCTAJUJIbI — HNPOCTHIC BCUICCTBA, UX (bH3I/I‘IeCKI/I€ u
XUMHYECKHE CBOICTBa. BaskHel e coeIMHEeHN MIeTOUYHBIX METAIJIOB — OKCHUbI, THIPOKCHIBI
U COJU (XJIOpU[BI, KapOOHATHI, CyNb(haThl, HUTPATHI), UX CBOICTBA U MPUMEHEHUE B HAPOIHOM
xo3siicTBe. KanuitHeie yaoOpeHusl.

OO01m1ast xapakTepUCTHKA 3JIEMEHTOB IM1aBHOU noarpynmsl 11 rpymnmel. CTpoeHne aToMOB.
[1enouHO3eMeNbHBIE METAIIIBI — MPOCThIE BEIIECTBA, UX (PU3HUYECKHE U XUMUYECKUE CBOMCTBA.
Baknelinue coeMHEHNS IETOYHO3EMENBHBIX METANIOB — OKCH/IbI, TUAPOKCUIBI U COJIH
(xopubl, kKapOOHATHI, HUTPATHI, CyIbdaThl U Gocdarsl), ©X CBOWCTBA U MPUMEHECHHE B
HAapOJHOM XO35HCTBE.

Amomunuit. CTpoeHue aroma, GU3NIecKre U XUMHYECKHE CBOMCTBA ITPOCTOTO BEIIECTBA.
CoenuHeHus alfOMUHUS — OKCHJT M TUJIPOKCHUI, MX aM(OTEpHBINA XapakTep. Baxueimme comu
amomuHus. [IpuMeHeHne antOMUHUS U €T0 COEAUHEHUI.

Kenezo. Ctpoenue atoma, GU3NIECKUE U XUMUYECKHUE CBOMCTBA MMPOCTOTO BEIIECTBA.
I'enernueckue psaasl Fe? u Fe>*. Kauectsennsie peakuuu na Fe?* u Fe*. Baxueituue conu
JKene3a. 3HaueHUE Kele3a, ero COeAUHEHH U CIIJIaBOB B IPUPOJIE U HAPOJHOM XO3SIICTBE.

JdemoncTpanuu. OOGpa3iibl MEI0YHBIX U MET0YHO3EMETbHBIX MeTallI0B. OOpasIibl CIIJIaBOB.
BzaumopericTBue HaTpus, TUTHS U KAJIbLUS ¢ BOJOM. B3anmoneicTBre HaTpUsi U MarHus ¢
KHCIIOpoJIoM. B3anmonelicTBre MeTaiioB ¢ HemeTawiaMu. [lomydenue runpokcuon xenesa (11)
u (I1I).

JladopaTopHble onbIThI. 2. O3HaAKOMIICHHE C 00pa3liaMu MeTa/uIoB. 3. Baumoaeiicteue
METAJIJIOB C PACTBOPaMH KUCIOT H coield. 4. O3HaKOMJIeHHE ¢ 00pa3aMu MPUPOTHBIX
COCTMHCHUI: a) HATpus, 0) KaJabllus; B) aIFOMUHUS; T) Kenes3a. 5. [Tomyuenue ruapokcua
AIIOMHUHUS U €r0 B3aUMOJEICTBUE C pacTBOpaMH KUCJIOT U 11esodel. 6. KauecTBeHHbIE peakiiuu
Ha vousl Fe?* u Fe'*.

TEMA 2

IpakTukym Nel(3q)

1. OcyuiecTBieHUE ENOYKN XUMHUUECKUX MPEBPAIICHUN METaJIOB.

2. [TonyueHue 1 CBOMCTBA COCTMHEHU METAJIOB.

3. Pemenue skciepuMEHTAIBHBIX 3a71a4 Ha PACIIO3HABAHKE U IMOJYyYCHUE BEIIECTB.
TEMA 3

Hemeranasl (23u4)

OO6m1as xapakTeprucTUKa HEMETAIUIOB: TTOJIOYKEHNE B Iepuoandeckoit cucreme [1. U.
MenpeneeBa, 0COOCHHOCTH CTPOCHUSI aTOMOB, 3JIEKTPOOTPUIIATEIHHOCTh KaK Mepa
«HEMETAJNIMYHOCTUY, PSJI AMEKTPOoOoTpHULlaTeNbHOCTU. KpucTaminueckoe CTpoeHre HEMETAIJIOB



— MPOCTHIX BelIeCTB. AymoTponusi. Pusndyeckre CBOMCTBa HeMeTaAINTOB. OTHOCUTEIBbHOCTD
MOHSATUN «METAI», KHEMETAJLID).

Bonopona. [lonoxenue B mepuoauyeckoi cucreMe Xummuueckux asemeHToB 1. 1. Menneneena.
Crpoenue atoma v MOJeKyIbl. PU3HUECKUE 1 XUMUUYECKUE CBOMCTBA BOAOPO/A, €ro MOIyYEHUE
Y IPUMEHEHUE.

O6mas xapaktepuctrka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, nx GU3NIECKUe U
XuMHUUeckue cBoricTBa. OCHOBHBIE COEAMHEHUS TAIOT€HOB (FaJIOT€HOBOIOPO/IbI M TaJIOTEHU/IBI),
ux cBoiicTBa. KauecTBeHHas peakius Ha XJopua-uoH. Kpatkue cBenenus o xjope, opome,
dTope u noze. [IpuMeHeHHE TaIOTEHOB M UX COSAMHEHH B HAPOTHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, aljoTpOIHs, CBOMCTBA U TPUMEHEHHE poMOnyeckoi cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nmonyyenue, cBoiicTBa u npumeHeHue. CepoBOIOpPOIHAS U CEPHUCTAS
kucinoThl. CepHasi KHCIIOTa U €€ COJIM, MX IIPUMEHEHUE B HapOAHOM Xo3siiicTBe. KauecTBenHas
peakius Ha CyJb(aT-HOH.

A3zot. CTpoeHue aroma 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BEllecTBa. AMMHAK, CTPOCHHUE,
CBOICTBA, MOJTy4YeHHUE U TpuMeHeHue. CoJii aMMOHUS, UX CBOMCTBA U NpuMeHeHne. OKCUIbI
azora (II) u (IV). A3oTHas kucnora, ee CBoicTBa U mpuMeHeHue. HuTpaTbl 1 HUTPUTHIL,
npo0JieMa UX COZEP>KaHUsI B CEIbCKOXO3SICTBEHHON IPOTYKIIUU. A30THBIE YI0OpEHUS.

®dochop. CtpoeHue aToma, aJuIOTPOIHS, CBOMCTBA O€s10r0o U KpacHoro docdopa, ux
npumMeHeHne. OcHOBHBIE coennHeHus: okcua ¢pochopa (V), oprodocdopHas kuciaora u
docdater. DochopHbIC yA0OpEHUS.

VYraepon. CTpoeHne aroma, aluIoTPOIHs, CBOWCTBA aJUIOTPOITHBIX MOAU(DUKALUH, TPUMEHEHHE.
Oxkcuapl yraeposa (I1) u (IV), ux coiictBa u npuMmeHeHue. KauecTBeHHas peakmus Ha
yriaekucibii ra3. KapOoHaThl: KalblMT, CO/Ia, MOTAIl, UX 3HAYCHHE B IPUPOJE U JKU3HU
yenoBeka. KauecTBeHHas peakuys Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroma, KpUCTANIMYECKUM KPEMHHI, €r0 CBOMCTBA U puMeHeHne. OKCHa
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAUYEHUE COCAMHEHUN KPEMHUS B
JKUBOM M HEXUBOU npupoje. [IoHaTHE 0 CHIIMKATHON NPOMBIIIJIEHHOCTH.

JemoncTpanuu. O6pasisl raJoreHoB — MPOCTHIX BellecTB. B3anmoelicTBre rajloreHoB ¢
HaTpUeM, aIIOMUHUEM. BpITecHeHHEe XJ1I0poM OpoMa MITM MOJa U3 PACTBOPOB UX COJIEH.

B3anmoaeiicTBre cepbl ¢ METaNIaMH, BOAOPOJOM U KUCIOPOIOM.
B3anmopeiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.

[ornomenue yriaem pacTBOPEHHBIX BELIECTB WM Ta30B. BoccTaHoBIeHNE MeM U3 ee OKCcHIa
yrieM. O0pasibl IPUPOAHBIX COSTMHEHHUI XJI0pa, cephl, pocdopa, yriaepoaa, KpeMHUS.
OO0pa31pl BOXXKHEHIINX [T HAPOJHOTO X03sCTBA CyNb(aToB, HUTPATOB, KApOOHATOB, ochaToB.
OOpa3usl cTek1a, KePaMHUKH, IIEMEHTA.

JlabopaTopHsble onbIThl. 7. KauecTBeHHas peakuys Ha XJIOpUa-UoH. 8. KauecTBeHHas peakuus
Ha cynbdaT-uoH. 9. PacnosnaBanue coneit ammonus. 10. [lomydeHne yriieKucioro raza u €ro
pacnioznaBanue. 11. KauectBenHas peaxiust Ha kapOoHaT-uoH. 12. O3HaKOMIIEHUE C
NPUPOAHBIMU cuiMKaTaMu. 13. O3HaKOMJIEHHE C MPOIYKIIMEN CUIIMKATHON MTPOMBIIIIEHHOCTH.

TEMA 4
IpakTukym Ne2(3q)

4. Pewienue 3KcriepuMeHTaNIbHBIX 3a1a4 110 TeMme «lloarpynmna kucinoponay.



5. Pemienue skcniepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpymnmsl a3oTa u yriaepoaay.
6. [Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

TEMA 5

Oprannueckue coennnenus (10u)

BemecTBa oprann4deckue 1 HEOpraHU4eCKHE, OTHOCUTEIIBHOCTD ITOHATUS «OPraHUYECKHE
BelecTBay. [[puunHbl MHOTO0Opa3usi OpraHMYECKUX COSAMHEHU. XUMHUECKOE CTPOCHUE
OpPraHUYECKUX COeTMHEHUNH. MoJIeKyJIIpHbIE U CTPYKTYpPHbIE (DOPMYJIbl OPraHUYECKUX BELIECTB.

MeraHn u 3TaH: cTpoeHre MoJiekyll. ['openue Merana u 3TaHa. JleruapupoBaHue 3TaHa.
IIpuMeHeHue MeTaHa.

XUMHUYECKOE CTPOCHUE MOJIEKYJIbI 3THiIeHA. J[BoliHas cBs3b. B3anmoaeicTBrue 3THiieHa ¢ BOAOM.
PeaKI_[I/II/I HOJII/IMepI/ISaI_[I/II/I OTHUJICHA. HOJII/IBTI/I.HeH " €Iro 3HA4YCHUC.

Ilousitue o MNPEACIbHBIX OJJHOATOMHBIX CIIUPTAX HA IIPUMCPAX MCTAHOJIA U 3TAHOJIA.
TpexaTOMHBIN CIUPT — TIIULIEPHH.

[Tonsartue 06 anpaerugax Ha MpuMepe yKCycHoro anpaeruaa. OKucieHue anbaeruaa B KUCIoTy.

OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE KUCIOTHI Ha IPUMEpPE YKCYCHOM KUCIOTHI. Ee
cBoiicTBa U mpuMeHeHune. CTeapuHOBask KUCI0Ta KaK MPEACTaBUTENb )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepudukanyy v NoHITHE O CIOKHBIX 3Qupax. Kupsl Kak cloxHbIe 3QUPBI
TJIALIEPUHA U KUPHBIX KHCIIOT.

[TonsTie 06 aMmuHOKKCHOTaX. Peakunu nmonukoHaeHcanuu. benku, ux cTpoeHue u
Ouosornueckas poJb.

[TonsTue 06 yrnesoaax. ['mroko3a, ee cBoiicTBa u 3HaueHue. Kpaxmain u nemntomnosa (B
CpaBHEHHUH ), UX OWOJIOTHYECKAsT POJIb.

JdemoncTpannu. Mojenu MoJIeKyJl METaHa U JPyTruxX yriieBoAOpoa0B. BzaumoneiictBue
3TUIIeHa ¢ OpPOMHOMN BOJIOW M pacTBOPOM NepMaHranara kauus. OOpasibl 3TaHoIa U TIIHLEPHHA.
KauecTtBeHHas peakuiyst Ha MHOT0aTOMHbIe cIUPTHI. [loydueHne ykcycHo-3TuIoBoro agupa.
OwmbuieHue xxupa. B3aumonelicTBre TIIOKO3bI C aMMHAYHBIM PACTBOPOM OKCHIa cepedpa.
KauectBennas peakuus Ha Kpaxmadi. Jloka3zaTenbcTBO HAIUYUS GYHKIIMOHATIBHBIX TPYIII B
pacTBopax aMUHOKHCIOT. ['opeHne 6eiKkoB (IepcTy WM NTUYBHX NepheB). LIBeTHbIE peakuun
OenKOoB.

JlabopaTopHusbie onbIThl. 14. 3roToBiaeHue Moaeneil MoJIeKyJ1 yrieBoaoponos. 15. CoiicTBa
rmrepuna. 16. Bzanmoneiictue rimoko3sl ¢ ruapokcuaom mean (1) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. B3aumoneiicTBue Kkpaxmania ¢ HOJI0M.

TEMA 6
O06001eHne 3HAHNH MO XUMHHU 32 KyPC OCHOBHOM IIKOJIBI (8§ 1)

@u3nUeCcKuil CMBICI MOPSIAKOBOTO HOMEPA JIEMEHTA B IEPUOIUYECKON CUCTEME XUMUYECKHUX
aneMeHToB [[. V1. MenzeneeBa, HOMEpOB N1€pHOJa U TPYIIIbL. 3aAKOHOMEPHOCTH U3MEHEHUS
CBOWCTB AJIEMEHTOB M UX COCIMHEHUW B MEPUOJAAX U IPYyNIax B CBETE MPEACTABICHHI O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAUEHHUE NIEPUOIUUECKOIO 3aKOHA.

THUIbl XUMHYECKUX CBSI3€M M TUIBI KPUCTANIMYECKUX PEIIETOK. B3anMOCBS3b CTPOEHUS U
CBOWCTB BEIIECTB.



Knaccugukarus XaMHUYeCKUX PEaKIMid 10 PA3IMIHBIM MTPU3HAKAM (YUCIIO U COCTaB
pearupyomux 1 00pa3yoXcs BEIIeCTB; TeII0BOM AP (EKT; UCIOIb30BaHNE KaTalnu3aTopa;
HarpaBJICHUE; H3MCHEHUE CTETICHEH OKHUCIICHUS aTOMOB).

[IpocTeie u cinoxHbIEe BemecTBa. MeTauibl U HeMeTasuibl. ['eHeTndeckue psibl MeTasa,
HeMeTalljIa U epexoaHoro Merayuia. Okcuabl (OCHOBHBIE, aM(pOTEPHbIE U KUCIIOTHEIE),
TUAPOKCHIBI (OCHOBaHMSI, aM(OTEPHBIE TUIPOKCUIBI U KUCJIOTHI) U COJIH: COCTaB,
KJIacCU(UKALUS U OOIIHe XHMHUECKHUE CBOMCTBA B CBETE TEOPUU IIIEKTPOITUTHICCKON
JUCCOITMAIIAN U TIPEICTABIICHUI O TIPOIIECCaX OKUCICHUS-BOCCTAHOBIICHUS .

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€H MpU U3y4YEHUU XMUMHU B 9 Kjacce OCyLIeCTBIISETCS
Yyepe3 HCHOJb30BaHME KakK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaK MW IOHATHUH,
SIBIISTFOLIMXCS] CHCTEMHBIMHU 11 OTJCNBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIMKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (DaKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJIM3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HAKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

dusmuka: Marepus, aroM, D3JEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MNPOBOJHUKH, TOIYINPOBOIHUKH,
TUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSHME BEIIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas peHETKa, CIJIaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, IKOCHCTEMa, MHHEPAIbHBIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
UCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JJUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yJbTaThl OCBOCHMUSI MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE YUeOHOM U BOCIIUTATEIHHOM IEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCUMCKUMM  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMU, TIPUHSATHIMH B OOIIIECTBE MpPaBWJIAMH M HOPMaMHU TOBEIACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATTU3AINHI 00yJarOIIHXCS.

JIN9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMA U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAyUYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKOH HAyKH B KH3HH COBPEMEHHOTO OOIIeCTBa,
CITOCOOHOCTH BJIAJETh JIOCTOBEPHOUW MH(OpManuend O MepeloBbIX JOCTHIKCHHSIX U OTKPBITHIX
MHPOBOW M OTEUYECTBEHHOM XMUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:



IIPEJICTABICHUS O COLUAJIBHBIX HOPMax M IPABWJIAX MEXJIMYHOCTHBIX OTHOLICHHM B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B 00I1IeCTBEHHO T10JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJaX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JEATENbHOCTH IIPU BHIMOJIHEHUH Y4eOHBIX, T0O3HABATENbHBIX 33/a4,
BBIIIOJIHEHUM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU Y4EeOHBIX IPOEKTOB, CTPEMIICHMS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B TpoIlecce 3TOW y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIECHUWE U IIOCTYNKM CBOMX TOBApUIIEW C IMO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCJIEICTBUH TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKME  NPEJICTaBICHHUS O  BEIIECTBE UM  XMMHMYECKOM  peakuud,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY AJIs
[IOHUMaHMsI  CYIIHOCTM HayyHOW KapTUHBl MHUpA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3aMMOCBA3SX YEJIOBEKa ¢ MPUPOJHOU CPENOW, O pOJHU
XMMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE HA IIOJy4EHHE HOBBIX 3HAaHUN IO XUMUH,
HEOOXoIuMBbIEe Ul OOBSACHEHHs HaOJII0JaeMbIX IIPOLECCOB U SIBJICHUM, II03HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KyJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITETIbHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMUTEPaTypod, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyYEHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, ITPOCKTHON M HCCIENI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JabHEHIIIEM;

4) popmMupoBaHHSA KYJIbTYPBbI 310POBbS:

OCO3HAaHHE LEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IOCIEACTBUN W HENPUATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUST aJKOTrojsl, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPodeccuii u Tpyia pa3iIuyHOro pojia, yBaKEHHE K
TpyLy M pe3yjbTaTaM TpPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIA BbIOOp WHAMBHUIYaIbHOH TPACKTOPHH
IPOJOJDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO()eCCHOHAIBHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalTUPOBATHCS B MPO(ecCHOHANBHOM cpee;

6) IK0JI0rM4eCcKOro BOCIMTAHUSA:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHUYECKOMY 3I0pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUil O€30MacCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TAKKE B CUTYALMAX, YTPOXKAIOIINX 3J0POBBIO U JKU3HHU JIOJCH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, IMOJydyaeMble NPU W3YYEHUH XHUMUH, JUISl PELICHUs
3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOSHON CPELOH, IS MTOBBILICHNS YPOBHS 3KOJIOIMYECKOM
KYJIBTYpBl, OCO3HaHMs INI00ATBHOIO XapaKTepa dKOJIOIMYECKHX IMPoOJIeM M MyTel UX pelieHHs
IIOCPEACTBOM METOJIOB XMMMHM, JKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAaThCS UM B
II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.



METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMETHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (hOPMUPOBATH NMPEACTABIECHUE O
[[EJIOCTHOW HAyYHOW KapTUHE MHpA, U yHHUBEpCalbHbIC yueOHbIE NeWCTBUsA (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4EOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1efcTBUSA:

YMEHHS HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSITUAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(DUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCy X AeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHATh B MpOIecce MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa30OBBIBATH MIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMysa UM ypaBHEHHE XUMHYECKOW peakUuh — TpU pelieHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJETBHBIX TPEJICTABICHUA BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
IMPOTUBOPEYHS B U3yUaeMbIX MPOIECCaX U SIBICHUSIX.

ba3soBble ucciieoBare/ibCKue 1eCTBUA:

YMEHHE HUCIOJB30BaTh MOCTABJICHHBIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMM U TPOBEICHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAa0II0JaTh 32 XO/I0M MPOLIECCca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €TO
pesynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM padoTe.

Padorta ¢ nnopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTaBICHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJIIpHAas IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsI, CIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OIICHUBATh MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(DOpMALIHIO;

YMEHHE IPUMEHSATh Pa3IUYHbIE METOJIBI M 3alPOCHI IPH MOUCKe U 0TOOpe MHOpMAIH 1
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHS WH(OOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBHYIO (OpPMY TPEIACTaBICHUS
uH(pOpMallil ¥ WJUIIOCTPUPOBATH peEIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyruMu (popmamu rpa@uKku U UX KOMOUHAITUSMH,



yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B MpoOIEccCe Yy4eOHOW U HCCIeA0BaTEIbCKOM
JESATENILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CETbCKOTO X03sIICTBAa M TpaHCTIOPTa
Ha COCTOSIHUE OKPY>KAIOLEH MPUPOJHON CPELBI.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ auajgora W (WJIW) JIUCKYCCHM) TIO CYIIECTBY
oOcyxgaeMoli Tembl, (HOPMYIHPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUSI MPECTABIIATD MOJyYEeHHbIE PE3yJIbTaThl TI03HABATEIHLHON JEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh NPE3eHTALUI0 Pe3yJbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCIIepUMEHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

yYMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOW U
HCCJIEIOBATEIbCKON NIEeATEIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéra
00X MHTEPECOB U COTJIACOBaHMS MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCHCTBHIA, ONpeIeTIeHNEe KPUTEPHUEB MO OIICHKE KavyecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHble yHHBepcajibHble yUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSATEIBLHO OMPENENSITh U JACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JACSITEIBHOCTH, BBIOMPATH
Hanbosiee 3(G(EKTUBHBIE CMOCOOBI  PEIICHWS Y4eOHBIX ¥ IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBITIOJTHEHUH 33JaHUl C Y4E€TOM TMOJYyYCHHs] HOBBIX 3HAHHWA 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OIICHUBATh COOTBETCTBHE IMOJIYYCHHOTO Pe3ybTaTa 3asSBICHHON IENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanpbHO pabodell NporpamMMoM, BBIICISIOT: OCBOCHHBIC
oOydJarlolmuMuUCsl Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JAeWcTBUM, crneuuduueckue s
npeaMeTHOM o0nacTu «XUMHS», BHUIbI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyueHus B 8 kjacce mpeIMeTHbIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMEHUM

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX MOHSITHI: aTOM, MOJEKYJa, XUMUYECKHUIT

3JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAsA H
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJS XUMHYECKOTO
3JIEMEHTAa B COCIMHEHHH, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAHHUE, COJIb,
3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIECHUS, XUMUYecKas peaklus, Kiiaccupukanus
peakuuii: peakliui COeANHEHUS, PEaKLUU Pas3NIoKEeHUs, peakuu 3aMeIleHUs, PeaKIu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMH, TEIUIOBON 3((EKT peakluu, siApo aToMa,
DJIGKTPOHHBIN CIIOM aroma, aToOMHas OpOWTalb, PaJuyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KAaTHOH, AaHUOH,
pacTBoOp, MaccoBas A0S BellecTBa (IPOLEeHTHAs! KOHLIEHTpAalKsl) B pacTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHITHH W TPUMEHSTH ITH

MOHSTHS IIPH OMUCAHUH BEIIECTB M X MPEBPAIICHHIA;



® CMOJNB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlieHUSI (OPMYJ BELIECTB H
YpaBHEHUN XMMHUYECKUX PEAKIUN;

® OmNpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHCHUSX, CTEIICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COENWHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COEIMHEHHH 1o ¢opMysiaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHAs ¥ HIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHX 3JEMEHTOB OT HUX
nosiockeHus B Ilepuonuueckoil cucreMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

® ONUCBIBATH U XapakKTepu3oBaTh TaOIMuHyro ¢opMy Illepuonanyeckoil CHUCTEMBI
XUMHUYECKHX DJIEMEHTOB: pa3linyaTh MOHATHS «TJaBHas moArpynma (A-rpymma)» u
«mmobouynas moxarpynmna (b-rpymma)», mameie ¥ OoNbIIME TEPUOABI, COOTHOCHUTH
o0o3HavyeHus1, KOTopele uMeroTcsi B Tabnuue «lleprnoauueckas cucremMa XUMUYECKUX
sneMmeHToB J[. 1. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacnpeeneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

e iaccu(UUIUPOBATh XUMUYECKHE JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIy W COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY
s dexry);

® XapaKTepus3oBaTh (OMHUCHIBaTH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHWCAaHWE TMpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® [IPOrHO3UMPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTU OT MX KAaUECTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3IUUHbIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 1o (popMylie COeTUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

® [PUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTEIBHONU JEATENIbHOCTH — aHAlIW3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3allNI0, KIACCU(UKAIINIO, BBISIBICHHE MPUYHMHHO-
-CIICZICTBEHHBIX CBSI3€H — JJIl M3Y4YEHMsI CBOWCTB BELIECTB M XUMHUYECKUX PEaKIIM,
€CTeCTBEHHO-Hay4YHble =~ METOJbl ~ NO3HaHUS  —  HaOJIOJaeHWe,  H3MEpeHHue,
MO/ICJIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN );

e cCleloBaTh MpaBUjiaM I[OJIb30BAHMS XHMHYECKOM TMOCynoii W 1a00paTOpHBIM
o0opysoBaHHEM, a TaKXe MpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyUYEHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJAOpOJa M KHCIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U MPOBOJAUTh XMMHYECKUE IKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILENIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakKMyC, PeHOIPTaIenH, METHIIOPAHXK U JPYTHE).

K konny obydenust B 9 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

® PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUU SJIEMEHT, aToM,
MOJIEKyJ1a, NOH, KATUOH, aHHMOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHMCIICHUS, XUMHUYECKas peaKius, XUMUYecKas



CBS3b, TEIUIOBON (PPEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, JJIEKTPOTUTHYECKAs JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC PEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHWMHYECKass CBS3b
(koBaJleHTHAsl, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEeaKIUuu, TMPEeeibHO JOIyCTUMAs
koHneHnTpauus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUU BEILIECTB ¥ X MPEBPAICHHUIA;

UCIIONIb30BAaTh XMMHYECKYI0 CHUMBOJMUKY JMJIsi COCTaBJICHHS (OpPMYN BEIIECTB U
YpaBHEHU XUMHUYECKUX PEAKIIUN;

ONpENENsATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COECIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIaCCy COENMHEHUH Mo QopMmyliaMm, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj] HOHAa MO0 XMUMHYECKOMU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuonuueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHKE: ONHUCHIBATh M XapakTepu3oBath Tabamunyio Gopmy [lepuomndeckoii
CUCTEMBl XMMHUYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas mnoxarpynmna (A-
rpynmna)y u «mnobouHas mnoxarpynma (b-rpynma)», Manble W OOnbIINEe TMEPHOMBI,
COOTHOCUTh O0O3HAu€HUs, KOTOpblE HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, 00IIee YUCIo SJIEKTPOHOB U PACIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB OJJIEMEHTOB H UX
COEMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KIIACCU(UIIUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (IO YUCIYy U COCTaBY YYACTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);
XapaKTEepU30BaTh (OMUCHIBATh) O0OmMMEe M crenuduueckue XUMHUYECKHUE CBOWMCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aast OMMMCAHNUE PUMEPAMU MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOLUMAIIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, YpaBHEHUS peaKIIHii,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAYy BEIleCTBaMU
Pa3ITUYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKOH peaklny;



coOnrofarh TMpaBuja MOJb30BAHUS XMMHUYECKOM Mocyloil U J1abopaTOpHBIM
o0opyaoBaHHEM, a TaKkKe MpaBujia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITTOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyUYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

MPOBOAMUTH PEAKIMH, MOATBEPXKAAIONINE Ka4yeCTBEHHbIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpHUI-, OpoMuI-, HMOAMI-, KapOoHar-, ¢ocdar-,
CUJIMKaT-, Ccynb(ar-, THJIPOKCHI-UOHBI, KATHOHBI AMMOHHMSI M HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEILHON NEATEeIhHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKLMM, €CTECTBEHHO-
HAayYHBIE METOJbI T[O3HAHWUS — HaAONIOJIEHWE, W3MEPEHUEe, MOJCINPOBAHUE,
AKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHMUE 8

KJACC
KoaunuecTBO Yacon
Ne HaumeHoBaHMe pa3ie/ioB U JJeKkTpoHHbIE (IU(PPOBbIE)
n/n TeM MPOrpaMMbl Bcero Kourposkurie Hpakrueckue o0pa3oBaTe/ibHbIE pecypchbl
padoTbI padoTbI
Pa3nea 1. [leppoHavajibHbIe XUMUYECKHE TOHATHS
Xumus — BakHasi 00J1aCcTh
L1 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
MPAKTUIECKON e TEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemiecTBa 1 xuMudeckue 15 1 0 bubmuoteka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Nroro no pazneny 20
Pa3znen 2. Ba:kHeiimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB
1 Bosayx. Kucnopon. [Tonsitue 6 0 0 bubnmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.ITonsitue o kucmorax 2 0 1 Bu6nuoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
3 Bona. Pactopsr. [lonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 ) ) Bbu6nuoreka [JOK
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanuecknii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiemMenToB /. U. MenaesieeBa. CTpoeHHne aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU




Ilepronnueckuii 3aKOH 1

11 Ilepronnueckas cucrema 7 bubnnorexa [HOK
' XMMHYECKHX di1eMeHToB 1. 1. https://m.edso0o.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMH4ecKas CBA3b. BuG OK
32 OKHCIUTENBHO- 8 nommoreka L
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC pCAKIIUU
Hroro no pazneny 15 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB ITO 68

[TPOITPAMME




9 KJIACC

KoanuectBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoabusie | IIpakrtnyeckue
NPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. BemecTtBo M XMMH4ecKHe peakiiun
L1 [ToBTOpenue u yrirybneHue 3HaHUH 5 | 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnnorexa [HOK
' peakiuii https://m.edsoo.ru/7f41a63
6
13 DIIEKTPONUTHYECKAS TUCCOLUALINS. 2 ] 1 bubnmoreka [IOK
' XUMHYECKUE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7t41a63
6
Hroro no pazneny 17
Pa3pen 2. HemeTaaabl M X cOeTHHEHUS
21 OO6m1as XxapaKTEPUCTHKA XUMUYECKHIX 4 0 ) bubnmoreka [JOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a63
6
3| e — 6 0 , | Dok
' PYHHEL TP https://m.edsoo.ru/7f41a63
COCIMHEHUS .
06
23| tewenon VA-pynnus. Asor, pocoprnx | 7 0 | | BabmorerlIOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a63
COCIMHEHUS .
OO61mas XxapaKTepUCTHKa XUMHUYECKHUX Eub 1OK
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 Homotera

erMHI/Iﬁ N UX COCOAUHCHUA

https://m.edsoo.ru/7f41a63
6




Nroro no pazneny

25

Pa3zgen 3. MeTta/uibl M MX cOeIMHEHUS

Bu6nuoreka [IOK
1 0 I 4
3 OOwKe CBOACTE METAIOB https://m.edsoo.ru/7f41a63
6
Bu6nuoteka [IOK
3.2 B I 16
XKHENIINE METAIUIEI U UX COSIUHEHNS hitps://m.cdsoo.ru/7f4 1263
6
Hroro no pazneny 20
Pa3nes 4. Xumus 1 OKpyKawmas cpeaa
4.1 BemecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' - P https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MNOYPOYHOE IIJTIAHUPOBAHHUE 8 KJIACC
KouunyecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Kontpoabublie | IlpakTuyeckue
n/n Bcero U3yYeHUs o0pa3oBartejibHbIE
padoTbI padoTbI
pecypchbl
| [Ipenmet xumuun. Posib XuMuM B 5KU3HU ) 0 0 Bu6nuoreka [IOK
yenoBeka. Tena u BerecTna 05.09.2023 | https://m.edsoo.ru/ff0d210¢
) [TonsiTHE 0 METOAAX TO3HAHUSA B ) 0 0 bubmuorexa [JOK
XUMHH 05.09.2023 |  https://m.edsoo.ru/ff0d227¢]
[IpaxTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a6OpaTOpUH U IPUEMBI i 0 | bubnmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucteie BeniecTBa U cmecu. CriocoObl | 0 0 bubmnoreka [IOK
pasaeneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
I I . | 0 | BiGmtorera LIOK
8 |  TIDINED 19.09.2023 | https://m.edsoo.ru/fl0d28c8
OYHCTKH TTOBAPEHHOM COJIH )»
Bu6nuoreka [JOK
6 A 1 0 0
TOMBE M MOJIEKy IRt 19.09.2023 | https:/m.edsoo.ru/ff0d2a6e
7 XuMHYECKHE JIEMEHTBI. 3HAKH | 0 0 bubmuoreka [IOK
(CMMBOJIBI) XUMHUYECKUX FJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
Bu6nuoreka [JOK
8 [IpocTbie u cinoXKHbIE BelllecTBa 1 0 0 26092023 | hitps://m.cdsoo.ru/f0d2abe
bu6mmoreka [IOK
- 0 0
7 ATOMHO-MOEKYIAPHOE yrieHHe ! 03.10.2023 | https:/m.edsoo.ru/f0d2d5
0




3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK

10 iiﬁiif;f;fjiﬁini;iqaeleTI:)iHoCTB 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
T OTHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323¢
2 MaccoBas 10JIs1 XUMHUYECKOT0 bubmuoreka [IOK
9JICMEHTA B COCIMHECHUHT 10.10.2023 |  https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTBa. MoJb. bubmnorexa [JOK
MousipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d523
0
14 ®OU3NYECKUE U XUMUYECKHUE SIBJICHUS. bubmuoteka [JOK
XuMu4eckasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCiI0BUsI IPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHX peaKuit 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCcChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b8
8
BreIrunciaeHus KoJIM4ecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKHUX brbmmorexa LIOK
. 31.10.2023 | https://m.edsoo.ru/f0d570
peaximii ]
Knaccudukarus XuMu4ecKuX peaKinii
18 (COG,Z[I/IH(EHI/I}IH pa3IoKeHus e bubanorexa LIOK
’ ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIMN-
19 SHIUKJIOTIETUCT. 0606ymeHHe u Brbmmorexa LIOK
CHCTeMATH3AINS SHAHKI 07.11.2023 | https://m.edsoo.ru/ff0d40c4
20 KonTponpHas padora Nel mo Teme bubmuorexa [JOK
«BelecTBa U XUMHUYECKUE PEAKIIHID) 07.11.2023 |  https://m.edsoo.ru/ff0d429

0




Bo3ngyx — cmech razos. Cocras

bu6mmoreka [IOK

21
BO3yxa. Kucinopog — snemeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448¢
npocToe BemecTso. O30H
poJia {peakit : 14.11.2023 |  https:/m.edsoo.ru/ff0d461
ropenue). [Torstue 06 oxcumax 4
| e s o
patop p : 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
4 peaKkIuu, OHSITHE O Bu6nuoreka [JOK
TEPMOXHUMHYECKOM YPAaBHCHHH, 3K30- H 21.11.2023 | https://m.edsoo.ru/ff0d479
IHIOTEPMHUECKUX PEAKIIUAX 0
35| sarpasmensesosryna, snoectuend buommorera LIOK
I'PS3HEHU
p Ayxa, 28.11.2023 |  https:/m.edsoo.ru/ff0d4c4a
NpeI0TBPAICHUS
36| domsommen totmpmnns oropos biGmorera LIOK
JIYUCHUEC U HUpaHH HCJI
Y . P poAa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €ro CBOHCTBY»
7 Bonopon — anemeHT u npocroe bu6mmoreka LIOK
BeniecTBo. Haxoxaenue B npupone 05.12.2023 | https://m.edsoo.ru/ff0d4dd
0
73 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BojIopoa. [IpumMeHeHre Bogopoa 05.12.2023 | https://m.edsoo.ru/ff0d4dd
0
29 IToHsTHE O KHUCIOTaX M COJISAX Bubnuorexa LOK
12.12.2023 | https://m.edsoo.ru/ff0d50d
2
30 Crioco6bI oTy4YeHus: BOAOPOA B bubnuoreka [IOK
n1aboparopuu 12.12.2023 |  https://m.edsoo.ru/ff0d4dd

0




[IpakTuueckas padora Ne 4 mo Teme

31 «[Tomyuyenue u coOupanue BOJOpoIa bubamorexa LOK
' 1P AOPOAS, 19.12.2023  https://m.edsoo.ru/ff0d4f42
U3yYEHHE €ro CBOHCTBY»
1 MonsipHblii 00bEM ra30B. 3aKOH bubnumoreka [IOK
ABorazpo 19.12.2023 | https://m.edsoo.ru/ff0d542¢
| St s
n Y 26.12.2023 | https:/m.edsoo.ru/ff0d55a0
KOJIMYCCTBY BCIICCTBA UJIN O6’beMy
34 BB;ZI:I::I:::H :216; é;:: I]~31ar 230(1);1?2 3aKOHA buomorexa LIOK
vbas pealcii 26.12.2023 | https://m.edsoo.ru/ff0d570
O6’beMHBIX OTHOILICHHUHU Ira30B 8
35 ®du3nvecKnue U XMMUYECKHUE CBOMCTBA bubmuoreka [IOK
BO/TBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsaTHE 00 bubmnorexa [JOK
WHIMKATOpax 09.01.2024 |  https://m.edsoo.ru/ff0d59¢2
| o B
11 p PBI. 16.01.2024 | https://m.edsoo.ru/ff0d5b4
MaccoBasi 107151 BEIIECTBA B pacTBOpPE 0
[TpakTrueckas padota Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB C bubnnorexa [HOK
onpeeIEHHON MacCOBO# JT0JIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 Kontponbnas padota Ne2 o teme bubnmoreka [JOK
«Kwucnopon. Bogopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d634
2
40 Oxkcupel: cocTaB, KIaccupUKaIus, bubanorexa [HOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664¢
51| nenoman, conomenen porepma Bumiorasa LIOK
’ P 30.01.2024 | https:/m.edsoo.ru/ff0d664e

OKCH/IOB




4 OcHOBaHMS: COCTaB, KJIACCH(PHUKAIINA, bubmumoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne U XUMHUYECKUE CBOMCTBA bubnumoreka [IOK
OCHOBaHUI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxaus, Bu6nuoreka [IOK
44
HOMEHKJIaTypa 06.02.2024 |  https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne U XMMHUYECKUE CBOMCTBA bubmuoreka [IOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
it HUE): HOMCHKJIAT
46 Sr?ocoéilz;inyz)etﬂni iHM;qch;;e Bubmmorexa HOK
N ’ 13.02.2024 | https://m.edsoo.ru/00ad947
CBOICTBa 4
[IpakTuyeckas padbota Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubnmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTaHHMYECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7
COCIMHEHUMY Y
['eneTnyeckas cBsi3b MEXAY KlaccaMmu bubnmoreka [JOK
48 .
HEOPTaHUYECKUX COCAUHCHHI 20.02.2024 | https://m.edsoo.ru/00ad9a5
0
49 O06001eHre u cuCTeMaTH3aIIHs bubmuorexa [JOK
3HAHUM 27.02.2024 |  https://m.edso0o.ru/00ad9¢cb
2
Kontponbnas padota Ne3 mo teme
50 "OCHEBHBIG KJ'II;CCI)I HEOPraHUYECKUX Bubmiorexa LIOK
SOO—— 27.02.2024 Zttps://m.edsoo.ru/OOad%1
BBIC ITOIBITKH KJIACCHU(PUKAIIH
51 )EII:I\I/)[I/I‘IGCKI/IX 3JIEMEHTOB. g)om?ne 0 Bubnuorexa LOK
FDYIIIAX CXOHBIX YEMEHTOB 05.03.2024 |  https://m.edsoo.ru/00ad9ffa
[lepuoauueckuii 3aKOH U
52 Heinoinqecmﬂ cucTeMa XUMHUYECKUX bubmorexa TIOK
05.03.2024 | https://m.edsoo.ru/00adas52

snemenToB 1. Y. MenaeneeBa

C




bu6mmoreka [IOK

53 II
CPHOABL TPYIIEL HOAPYIIE 12.03.2024 | https://m.edsoo.ru/00ada52
Y
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. 3oTombl 12.03.2024 | https://m.edsoo.ru/00ada34
2
55| arowonomemermen Mepmormmrooneh binorera LIOK
pHOA 19.03.2024 | https://m.edsoo.ru/00ada6b
cuctemsl J. 1. Menneneera o
XapakTepucTHKa XUMHYECKOTO
56 3JIEMEHTA 110 ero IOJ0XKECHHUIO B bubmuoteka [IOK
[Tepuoauueckoii cucreme /1. U. 19.03.2024 |  https://m.edsoo.ru/00ada82
Menneneena 4
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKU U nIpakTuku. /1. 1. bubnumoreka [IOK
MenpeneeB — y4€HbIU, NEIArOT U 26.03.2024 | https://m.edsoo.ru/00ada96
TpakJaHuH <
58 DIEKTPOOTPULIATETLHOCTh AaTOMOB bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab
8
59 Hounna ecKasi CBA3b Bubnuorexa LIOK
HHHA XHMIT 09.04.2024 | https://m.edsoo.rw/00adac3
4
60 KoBanenTHast nonsipHas XuMudeckas bu6mmoreka LIOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab
8
61 KoBanentnas HenossipHast XuMuieckas bubnnorexa HOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab
9
6 C oKHCIE bubmuorexa [JOK
UCIICHUS
TETCHb 16.04.2024 | https://m.edsoo.ru/00adae2

8




63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 0 0 bubnuoreka [IOK
peakiun 23.04.2024 | https://m.edsoo.ru/00adb07
6
64 OKHUCIUTENN U BOCCTAHOBUTEIN 1 0 0 bubmmorexa [IOK
23.04.2024 | https://m.edsoo.ru/00adb07
6
65 KonTtponbhas padota Ne4 o teme 1 1 0 bubmuoteka [IOK
«Ctpoenue aToMa. XuMu4IecKast 30.04.2024 | https://m.edsoo.ru/00adb48
CBSI3bY 6
66 PesepBHeIil ypok. O600IeHNE U | 0 0 bubnnorexa [HOK
CUCTEeMAaTH3aIHsl 3HAHUHA 30.04.2024 | https://m.edsoo.ru/00adb33
c
67 PesepBHeiit ypok. O600IIeHHE 1 | 0 0 bubnnorexa [HOK
CUCTEeMAaTH3aIHsI 3HAHHUHA 14.05.2024 |  https://m.edsoo.ru/00ad9cb
2
68 PesepBHblit ypok. O600mIeHNE 1 | 0 0 bubnumoreka [IOK
CUCTEeMAaTH3AIIHsI 3HAHHUHA 14.05.2024 |  https://m.edso0o.ru/ff0d61c6,
OBIIEE KOJIMYECTBO YHACOB 1O 68 4 6
I[TPOI'PAMME
9 KJIACC
KoanuecTBo 1yacoB JJIeKTPOHHbIE
Ne [dara ungposBbie
Tema ypoka Kontpouabnbie | IlpakTnueckue
n/n Bcero U3y4eHus o0pa3oBaTe/bHbIEC
padoThbI padoTbI
pecypchbl
[Tepuoauueckuii 3aKoH.
) [Tepuonnueckas cucrema ) 0 0 Bu6nuoreka [JOK
XUMHYECKHX 351eMeHToB /1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59
Menneneena €




3aKOHOMEPHOCTU B U3MEHEHUU

Bu6nuoreka [JOK

2 CBOHCTE XH}VquCKHX SJICMEHTOB 06.09.2023 | https://m.edsoo.ru/00adb6b
MEPBBIX TPEX MEPHOJIOB 6
3 Knaccudukamnms u HomeHkiatypa bubnmuoteka [IOK
HEOPTraHUYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e
2
4 Bu bl XuMH4eCKO# CBSI3U U THIIBI bubmuoteka [IOK
KPUCTAJUTMYECKUX PEIETOK 13.09.2023 | https://m.edsoo.ru/00adbac
6
Kontponbras padota Nel mo teme
5 «IToBTOpEHUE U yTriTyOlieHUE 3HAHUI 20.09.2023
OCHOBHBIX pa3/IeNIOB Kypca 8§ Kilacca»
6 Knaccudukamnms xumuaeckux bubnnorexa [HOK
peaKIui Mo pa3IMYHbIM IPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbeb
0
, | e e e,
uu. [ToHsiTre 0 rom
peaKtt 27.09.2023 |  https://m.edsoo.ru/00adbe9
TeTePOTreHHBIX PEAKIIHIX N
[ToHsiTE O XUMHYECKOM
H Th XUMUY
P beakht 27.09.2023 |  https://m.edsoo.ru/00adc28
MOJIO)KCHUE XMMHYECKOTO .
paBHOBECHS h
9 OKHCIIUTENTbHO-BOCCTAaHOBUTEIHHBIC bubmuoreka [IOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcad
[S]
0 Teo(;:;m B;eKTng'II/ITI/I‘Ie:KOCI/I o BuGmiorexa [IOK
c . CusibHBIC U CcJ1a0bI
AMCCOTHATUTH 04.10.2023 | hitps://m.edsoo.ru/00adcd6
AJIEKTPOJTUTHI 2
11 HonHble ypaBHEHUS pEaAKIUi buomorexa LIOK
P beartt 11.10.2023 |  https://m.edsoo.rw/00add44




oo

XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMH B CBETE MPEACTABICHUI

Bu6nuoreka [JOK

12
00 3JICKTPOIUTHUECKOM 11.10.2023 |  https://m.edsoo.ru/00add5d
JIACCOLTHAIIIN 8
XHUMHUYECKHE CBOMCTBA COJIeH B
13 CBETE MPEICTABICHUM 00 bubmorexa HOK
p ; 18.10.2023 |  hitps://m.edsoo.ru/00add8b
ANEKTPOIIUTUIECCKON TUCCOUALIAN )
14 IlonsaTHe 0 rugpoause conen bu6mmoreka LIOK
18.10.2023 | https://m.edsoo.ru/00add9d
4
O06001IeHNe U CHCTeMaTH3aIUS bubmuorexa [JOK
15 .
3HAHUH 25.10.2023 |  https://m.edsoo.ru/00addd1
2
[TpakTrueckas padota Ne 1.
Bu6nuoreka [JOK
16 «Pelenne s3KkCIepuMEHTATbHBIX
25.10.2023 | https://m.edsoo.ru/00addbf
31349 .
Kontponbnas padota N2 o teme
17 «DNEKTPOJIMTUUECKasl JUCCOLMAITIS buomorexa [OK
p ) 08.11.2023 | https://m.edsoo.ru/00addec
XUMHUYECKHE PEAKIIUU B PACTBOPAX) 0
OO6m1ast XxapaKTEPUCTHUKA TaJIOTEHOB.
18 XuMU4decKkre CBOMCTBA Ha IIPUMEPE buomorexa [OK
PHUMED 08.11.2023 |  https://m.edsoo.ru/00addfe
XJIopa 2
X .C )
OpOBOJIOPOJT C OJIsTHASI KHCIIOTA, Bu6morexa [IOK
19 XUMHYECKHUE CBOMCTBA, ITOJTYyYCHHUE,
15.11.2023 | https://m.edsoo.ru/00adel0
MIPUMCHECHHE 4
ITpakTuyeckas pabora Ne 2 o Teme
20 «ITomyuyeHue COIIHON KUCTOTHI bubmorexa HOK
y > 15.11.2023 | https://m.edsoo.ru/00ade34

H3y4YEeHUE €€ CBOMCTBY»

8




Beruncnenus 1o ypaBHeHUAM

bu6mmoreka [IOK

21 XUMHYECKHUX PEAKIUi, eCITH OJIUH U3 22.11.2023 | https://m.edsoo.ru/00ade48
peareHToB J1aH B U30bITKE 3

” OO6m1ast XapaKTepPUCTUKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynmbt 22.11.2023 | https://m.edsoo.ru/00ade64

a
AnnotponHbsle MOITU(MUKAIIUH CEPBI.

2 Haxoxnenue cepbl u €€ coeMHEHUI Bu6nuoreka [IOK
B IIpHpOJie. XUMUYECKHE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade64
cephl a

24 CepoBoaopoi, CTpoeHHE, bubnmoreka [JOK
¢bu3nveckue 1 XMMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade80

2
Oxkcuppl cepbl. CepHasi KUCIIOTA,

25 (hU3UYECKHE U XUMUUECKHIE Bubnmorexa LIOK
CBOHCTBA, IpHMEHEHHE 06.12.2023 lglttps://m.edsoo.ru/OOadeaZ
XHUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE TPOMBIIUICHHOTO CIIOCO0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnumoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8
OKPY’KaIoILeH Cpeibl COCIUHEHUAMU a
cepbl

7 Beruuciienue MaccoBoi J0JIM BBIXOJ1a bubmuoreka [IOK
MPOAYKTA PEaKIH 13.12.2023 | https://m.edsoo.ru/00adec8

a
OOm1ast XxapakTepUCTHKA DIIEMEHTOB

73 VA-rpynnsl. A30T, bu6mmoreka LIOK

pacrpocTpaHeHHe B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea

¢bu3nyeckre 1 XUMUYECKHIE CBOMCTBA

6




AMMHaK, ero Gpu3nvYecKue u

29 YECKHUE CBOMCTBA, MTOJIyYCHHUE U Bubmmorexa HOK
XHMHA ,
Y 20.12.2023 |  https://m.eds00.ruw/00adf00
IPUMEHEHHE 4
IT 6ota Ne 3
p |
. Y > 1Y 20.12.2023 | https://m.edsoo.ru/00adf18
CBOMCTB» 0
31 A3OTHas KHCIIOTA, e€ Pu3nuecKue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf30
6
Hcnons30BaHyre HUTPATOB U COJIEH
1 aMMOHUS B KAUE€CTBE MUHEPAJIbHBIX bubnuoreka [IOK
ya00peHnid. XuMHIecKoe 27.12.2023 | https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYKAIOIIEH cpelibl 8
COCJIMHEHUSIMH a30Ta
o .0 \Y
33 (1)(()):(3)(()) pHaﬂKprI;Ifn(f:: q:polf;lg{ec):;ple u Bubnuorexa LIOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68
XMUMUYECKHE CBOWCTBA, MOJYyUCHHE N
Hcnonb3oBanue GochaToB B
34 KaueCTBE MUHEPAIbHBIX yI00pEHUH. bubnnorexa [HOK
3arpsi3HEeHUE TPUPOTHON Cpeab 10.01.2024 | https://m.edsoo.ru/00adfc2
docharamu 0
P g biorera LIOK
PHPOAS, 17.01.2024 |  https://m.edsoo.ru/00adfd9
CBOIicTBa .
Oxcuipl yriaepoaa, ux GU3HYecKue u
36 XHMHYECKHE CBOKMCTBA. Bu6nuoreka [JOK
DKOJIOrHYEeCKHE IPOOIIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfeb
CBSI3aHHBIE ¢ OKcHIOM yriieposa (IV) S
37 VYronbHasg KUCI0Ta U €€ COIN Bubmiorexa LOK
24.01.2024 | https://m.edsoo.ru/00ae006




(]

[TpakTuyeckas pabora Ne 4 mo reme
"[losy4yeHne yriekucioro rasa.

Bu6nuoreka [JOK

38 KauecTtBeHHas peakuus Ha KapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027
HOH" [

19| opmmscone sontcemman sano bimnorera LIOK

TAaHHMYCCKHX B
p B 31.01.2024 | https://m.edsoo.ru/00ae054
COCIMHEHUSX yTIepoaa .
40 Kpemuuii u ero coenuHeHust Brbmmorexa LIOK
b A 31.01.2024 | https://m.edsoo.ru/00ac080
a
A1 [TpakTrueckas padota Ne 5. bubnmoreka [JOK
Pemenue skcriepuMeHTATBHBIX 3a/1a4 07.02.2024 | https://m.edsoo.ru/00ae0bf
2
1o Teme « BaxkHenime HeMeTaJuibl U
WX COCTMHECHUSD
2| Ormerem— biorera LIOK
HEHIINE HEMET
07.02.2024 | https://m.edsoo.ru/00ae0el
COCTMHEHUS) ]
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB —

43 MeTaJJIOB. MeTajuindeckasi CBsI3b U bubmuorexa [JOK
MeTaJuIMuecKasi KpucTajuinieckas 14.02.2024 | https://m.edsoo.ru/00ae103
pemérka. @u3nyeckre CBOMCTBa [§

METaJIOB
“ )Q(H;\:(qucxne Cj:ic;;a I:I/[eTaJIJIOB. Bu6morexa LOK
JICKTPOXUMHU
P b 14.02.2024 | https://m.edsoo.ru/00ael15

HanpsH>KEHUHA METaJJIOB

6




OOu1re criocoObl MOTYYSHHS
MetaiuioB. CriiaBel. Berauciienus mo

45 aBHEHUAM XUMHYECKUX PEAKIIUU bubmorexa LOK
yp peaKiuu, 21.02.2024 | https://m.edsoo.ru/00ael15
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT 6
MIPUMECH B
46 [TonsiTHE O KOPPO3UM METATIIIOB buommorexa LIOK
pp 21.02.2024 | https://m.edsoo.ru/00ael127
8
47 lleto o MeTa bubmuorexa [JOK
JIOUHBIE METAJUIBI
28.02.2024 | https://m.edsoo.ru/00aec14b
2
43 OKcuabl ¥ TUAPOKCUIBI HATPUS U Bu6nuoreka [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ae14b
2
49 [[lenouHno3eMenbHbIE METATLIBI — bubnnorexa [HOK
KaJIbLIUI U MarHui 06.03.2024 | https://m.edsoo.ru/00ael5e
8
50 Baxxneiime coeJMHEHNS Kbl bubmnorexa [JOK
06.03.2024 | https://m.edsoo.ru/00aelSe
8
51 O000111eHIE U CUCTEMATU3 AL
3HAHUMI 13.03.2024
5 JKECTKOCTH BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
yCTpaHEHUS 13.03.2024 | https://m.edso0o.ru/00ael188
6
. VIV_I}II)(?KTE‘-IGCKEIH pabora i\@o 6 Hoe ;eMe BuGmiorexa LIOK
METOJIbI
COTROCTD BOMBLI METOM 20.03.2024 | https://m.edsoo.ru/00aelae
yCTpaHCHHUS 3
Bu6nuoreka [JOK
54 An I
FOMUHIH 20.03.2024 | https://m.edsoo.ru/00aelc6

4




AMpoTepHbIe CBOWCTBA OKCHJIA U

bu6mmoreka [IOK

3 TU/IPOKCHUIIA 27.03.2024 | https://m.edsoo.ru/00aelc6
4
56 Keneso bubmnorexa [JOK
27.03.2024 | https:/m.edsoo.ru/00ac1d8
6
57 OKcuapl, THAPOKCHIBI U COJIM JKETe3a Bu6nuoreka [IOK
(IT) m xemne3a (IIT) 10.04.2024 | https://m.edsoo.ru/00ae35¢e
6
58 O06001IeHNE U CUCTEMATHU3 AN
3HaHUH 10.04.2024
[TpakTuyeckas padora Ne 7.
59 Pelrenne sxkcniepuMeHTaNbHBIX 3a1a4 bubnuoreka [IOK
1o TeMe «BakHenire MeTaJuibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de
COCTHHEHUS 8
Borurcnenus mo ypaBHEHUSIM
XUMHYECKUX PeaKIui, €CIH OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bubnumoreka [IOK
COJAEPKUT IpUMecH. Beruncnenus 17.04.2024 | https://m.edsoo.ru/00ael75
MacCOBOM JI0JIH BBIXO0J1a MPOJIyKTa 0
peaxiuu
61 O06o001IeH e U cUCTEMaTH3AIUS
3HaHUH 24.04.2024
Kontponbras padota Ne4 o teme
62 «BaxkHenme MeTajuibl U UX 24.04.2004
COCTMHEHUS
63 BemiecTBa u maTepuaisl B bubnnorexa HOK
MTOBCETHEBHOM KU3HU YEIIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f5
0
XUMHUYECKOE 3arpA3HEHUE bubnnorexa HOK
64 .
OKpY’KaloIIen Cpebl 15.05.2024 | https://m.edsoo.ru/00ae427

0




Ponp xumuu B pelieHun

Bu6nuoreka [JOK

65 1
HKOJIOTHYECKUX MPOOIIeM 22.05.2024 | https://m.edsoo.ru/00ae427
0
66 PesepBHblit ypok. O600611eH e 1 ] bubnmoreka [JOK
cUCTEMATH3aINA 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0d0
a
67 PeseprubIil ypok. O6001IeHIE 1 ] bubnnorexa HOK
CHCTeMaTH3alusl 3HAHUI 29.05.2024 | https://m.edsoo.ru/00adb33
C
68 PeseprubIil ypok. O6001IeHIE 1 | bubnnorexa [HOK
CHCTEMaTH3alus 3HAHUH 29.05.2024 | https://m.edsoo.ru/00ad9cb
2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYHEBHBIE MATEPHAJIBI VI YYEHUKA

* Xumusi, 8 knacc/ 'abpuensa O.C., Octpoymo W.I'., Cnaakos C.A., AkuronepHoe o6miectBo «M3marensctBo «IIpocBemennes

* Xumus, 9 xnacc/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A., AkunonepHoe o6mectBo «M3marensctBo «IIpocBemenney
tabmupl: [lepnoauueckas cuctema xuMmudeckux 3nemMenToB /1. . MenzaeneeBa, Tabiuia pacTBOPUMOCTH, SJIEKTPOXUMUYECKUH Psilt

HaIpsKCHUA MCTAJIJIOB

METOAUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHsb.- Peanuzanus-rpedosanmii-OI' OC-ocHOBHOT0-00111€T0-

oOpa3zoBanus.- Meroanueckoe-mocooue-pisi-yantens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/




TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaunuecTBO Yyacon
Ne HaumeHoBaHue pa3jie/ioB u JyeKkTpoHHBbIE (U (PPOBBIE)
n/n TeM MPOrpaMMbl Bceero Kontpoaruie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paspnen 1. [lepBoHayaibHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
MPAKTHYECKOM JIeATETLHOCTH https://m.edsoo.ru/71f41837¢
YyesoBeKa
12 BemiecTBa n xXuMu4ueckue 15 | 0 bu6mmoreka [IOK
peakmuu https://m.edsoo.ru/7t41837¢
Hroro no paszneny 20
Paznen 2. BaxHeillnne npeacTaBuTeJ d HEOPraHMYeCKUX BellecTB
71 Bozayx. Kucnopona. [lonsitue 6 0 0 Bbu6nuoreka [JOK
00 okcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax 2 0 | bu6mmoreka [IOK
1 COJISAX https://m.edsoo.ru/7t41837¢
)3 Bona. PactBopsl. [Tousitue 06 5 1 ) Bbu6nmuoreka [JOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 1 ) bubmuorexa [JOK
HEOPTraHMYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnieckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.




Xumuueckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKIuu

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
3.1 XUMUYeCcKux annementos /. U. 7 0
Menpnene-eBa. CTpoeHue
aToMa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHYeCcKast CBA3b.
3.2 OKHUCIIUTENBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKITUN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

1 15 bu6mmoreka [IOK
TOTO T pasaeity https://m.edsoo.ru/7t41837¢
Bbu6nuoreka [JOK
PesepBHoe Bpems 3 0

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KosauyecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBHIE
. Temaypoxa Kontposibubie  IlpakTHueckue oGpa3soBaTebHbIe
n/n Bceero H3YYeHU S
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 0 0 bu6mmoreka [IOK
JKW3HU YelloBeka. Teja v BelecTra https://m.edsoo.ru/ff0d210c
) ITousTue o MeTOnax MO3HAHUS B | 0 0 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 ) bubmmoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
4 Yucrtele BemecTBa u cMecu. CocoObl | 0 0 Bbu6nuoreka [JOK
pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
5 ?5:; Tﬁfi:iﬁ:f:ﬁi j mMepe | 0 | bubmmoreia LOK
! . PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBApEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE DJIEMEHTBI. 3HAKU ] 0 0 Bbubnuoreka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 0 0
POCTRIE H CHONTILIC BEMECTa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOTICKYIAPHOE yHCHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuorexa [JOK




Xumuueckas popmyna. BaneHTHOCTh
aTOMOB XMMHUYECKUX HJICMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHocuTeNbHAs aTOMHAs Macca. bubmnorexa [JOK
OTtHocHTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COENUHEHNU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemecTBa. Molb. Bbu6nuoreka [JOK
Mousipaast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMUUECKUE SIBICHMS. Bbu6nuoreka [JOK
XuMudeckasl peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoOTEKaHUS bubmuorexa [JOK
XUMUYECKUX PEAKITUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoauvyecTBa, MacChl
17 BELIECTBA [10 YPAaBHEHUSAM bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Kiaccudukamnms xumuaeckux
18 peaKumgl) (co:z[HHeHI/m Ppa3oKeHUs bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEINUCT. O6ogmeHHe Hu bubmorexa [OK
B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrponsHas padora Nel mo reme bubmmoreka [IOK
«BemecTBa 1 XUMHUECKUE PEAKITHIDY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas BuGmiorexa LIOK
21 Bo3ayxa. Kuciopoa — anemMeHT u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e




duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS BuGmiorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CnocoObl ITOTy4YeHHUs KUCIOpOoa B
23 nabopaTtopuu ZI HpOMBIH_UIerH(i:TI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3 ekt xuMmudeckon
24 peaKkLuu, MOHATHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HeTh, yrojb U METaH).
25 3al“p${3HeI§I/qu];03’Lglxa CIIOCOOBI lro bubmmoreia LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[IpakTrueckas padora Ne 3 1o Teme
26 «I'P}onyquHe u I()3061/1paH1/Ie bubmmorexa LHOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYEeHHUE €r0 CBOWCTBY
7 Boxopon — aneMeHT u mpocToe bubmmoreka [IOK
BemiecTBo. Haxoxxaenue B npupoie https://m.edsoo.ru/ff0d4dd0
73 du3znuecknue U XMMHUUECKHE CBOMCTBA Bbubnuoreka [JOK
Bosiopoza. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [lonsiTHE O KMCIOTAX U COJIAX https-//m.edsoo.rw/f0d50d2
30 CriocoOsI OTy4eHHs BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
51| omyreme s cotopanne sonagons Bummorexa I1OK
N ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Momsipablii 00bEM Tra3oB. 3aKOH bubmuorexa [JOK




ABoraapo

https://m.edsoo.ru/ff0d542¢e

Brrancienus o0bEMa, KoMdecTBa

33 BEILIECTBA ra3a M0 €ro U3BECTHOMY BuGmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrancierus 00EMOB Ta30B 110
34 YPaBHEHUIO PEAKIIMM HA OCHOBE bubmmoreia LIOK
. i https://m.edsoo.ru/ff0d5708
3aKOHAa O0BEMHBIX OTHOIICHU Ta30B
35 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmnorexa [JOK
MH/IMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopuTEnb.
37 HacrpinieHsbie 1 HeHACBIIIEHHbBIE bu6mmoreka [IOK
pacTBopbl. MaccoBast oJ1sl BEIIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckas padota Ne 5 mo reme
«ITpuroroBiieHHE PaCTBOPOB C bubmuorexa [JOK
38 .. . .
onpeneaEHHON MacCOBOU JTOJIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BEILIECTBA»
19 Kontponbnas padota No2 o teme bubmuorexa [JOK
«Kucnopon. Bonoposa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, Bbubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydenne u XMMHUYECKHE CBOMCTBA
41 KI/ICJIyOTHBIX OCHOBHBIX U Bubmmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCUuPpUKaIms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyuyenue u XMMHUYECKHE CBOMCTBA

Bbubnmuoreka [JOK

43 OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarms, Bbu6nuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue nu XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) HI([)J'Iy‘I)eHI/ISI XI/IMI/I‘IZ(IZ)KI/IG BuGmiorexa LIOK
N ’ https://m.edsoo.ru/00ad94 74
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
I'eneTnyeckas CBI3b MEXK
48 KJ1accaMu HeopraHquCKHI:(y brbmorexa LOK
S—— https://m.edsoo.ru/00ad9a50
49 O0001IeHE U CUCTEMAaTU3 AN bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 mo reme
50 "OCHEBHHG KJ'II;CCBI HEOPraHUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9¢la
COCTMHCHU I
[TepBbIic MOMBITKH KIacCUPUKAITTN
51 XI:I\I/)[I/I‘-ISCK;)IX 3J1eMeH:(():;. ?IOH?II;I/IG o brbmiorexa OK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH 1
59 Ilepuonnueckas cucrema bubmmoreka [IOK

XUMUYECKUX djieMeHToB /1. U.
MenneneeBa

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




Bbu6nmuoreka [JOK

>3 Heprozpt, pyIIIS, MOATpYIITEL https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
anep. M3orombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX o6onoqel<v BuGmorexa LOK
55 aTOMOB 3J1eMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00ada6bbc
cucteMmsl [. . Menaeneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bu6mmoreka [IOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue Ilepnonnueckoro 3akoHa
57 JUUTS Pa3BUTHS HAYKHU U IpakTUKU. []. bubmuorexa [JOK
N. MenneneeB — yuéHbIH, TIeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKHUX DJIICMCHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckas CBSI3b Bubnmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenosspHas bubmmoreka [IOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeIeH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [IOK
peakmuu https://m.edso00.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmuorexa [JOK




https://m.edsoo.ru/00adb076
KonTponbras padora Ned 1o Teme
65 «CTpgeHHe aTcI))Ma. XuMmunyeckas 1 1 0 bubmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PeseprubIil ypok. O600mIeHIE 1 | 0 0 bubmuorexa [JOK
cUCTEMATH3aINA 3HaHUI https://m.edsoo.ru/00adb33c¢
67 PesepBHeIil ypok. O600IeHHE 1 1 0 0 bubmmoreka [JOK
cUCTEMAaTH3aINA 3HaHNUI https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O600IeHHE 1 1 0 0 bubmmoreka [JOK
CUCTEMaTH3aIusl 3HAHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
TEMATHYECKOE INIAHUPOBAHUE
8 KJIACC
KoaunuecTBO yacon
Ne HaumeHoBaHue pa3jiesioB u JJeKTpoHHbIE (HU(POBHIE)
n/n TeM MPOrpaMMbl Bceero Kontpoaruie HpakTiieckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoThI
Pasnea 1. IlepponayanbHble XUMHYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
MPAKTHYECKOM JIeATETLHOCTH https://m.edsoo.ru/7f41837¢
YyeoBeKa
12 BemecTBa 1 XuMu4ueckue 15 | 0 Bbubnuoreka [JOK
peakmuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20




Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

)1 Boznyx. Kucnopon. [Tousitue 6 0 bu6mmoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax 2 0 bu6mmoreka [IOK
1 COJISIX https://m.edsoo.ru/7t41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 Bbu6nmmoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 1 | bu6mmoreka [IOK
HEOPraHMYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Paznen 3. Ilepuoagnuecknii 3axon u Ile
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIul

puoauveckas cucremMa xumuueckux 3jemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema

bu6mmoreka [IOK

3.1 XHMHYECKHX djieMeHToB /1. U. 7 0 htps-//m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue
aToma
XUMHUYeCKas CBI3b.
3.2 OKI/ICJ‘II:”IC“:GJ?BH(;)- : 8 1 bubmmorexa LHOK
https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
Uroro no pazaeny 15 brbmiorexa HOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
Pesepsrioe Bpens 3 0 https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME




9 knace KajennapHo-reMaTH4yeckoe IJIAHNPOBaHUe

Ne HaumeHnoBanue pasnenos u tem [LitanoBbIe
ypo CPOKH
KOB

MIPOXOKICHHUS

dakTuueckue

CPOKH

Beenenne. O0masi xapakTepHCTHKA 3JIEMEHTOB M XMMHYECKHX PeaKIi.

IMepuonuueckuii 3akon u [lepnoanveckas cucrema xumuueckux 3ieMeHToB /I.U.MenaeneeBa(64)

1 | XapakrepucTuka XUMHUYECKOTO JIEMEHTa (METasia) Ha OCHOBE €ro MOJIOXKEHHUSI B
[Iepuonnueckon cucreme JI.1. MenneneeBa

2 | XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTA (HEMETAJIA) HA OCHOBE €TI0 MOJIOKEHUS B
ITepuonnueckoii cucreme J[.M. Menaeneesa

3 | XapakTepucTuka XUMHUUIECKOT0 dJeMeHTa (aM(pOTEPHOTO JIEMEHTa) Ha OCHOBE €T0
nosioxenus B [lepuoanueckoit cucreme [[.1. Menneneesa

4 | AMdoTtepHbIE OKCUIBI U THAPOKCHIBI.

5 [lepuonnueckuii 3akoH u [lepronnueckas cucteMa xumuieckux 3neMenToB Jl.M.Menneneena.

6 | O6o0uIeHNe U cucTeMaTU3aIys 3HaHui 1o Teme «BBenenue. O0mIas xapakTeprucTuKa
DJICMCHTOB U XUMHNUYCCKHUX peaKHHﬁ.

[lepuonnueckuii 3akoH u [lepronnueckas cucteMa xumuieckux 3aeMenToB Jl.M.Menneneena.

Tema Nel Meranasl (1549)

7 | llonoxenue metawioB B [lepuoandeckoii cucreme J[.M. MenneneeBa u ocoOEHHOCTH
cTpoeHust aToMoB. Pu3nueckue cBoicTBa MeTaioB. CIliaBbl.

8 XMUMHYECKHE CBOMCTBA METAJLJIOB.




9 | Meramnsl B mpupoze. O6mmme crnocoObl UX MOIYICHUS
10 | TTonsiTHe 0 KOPPO3UH METAIIIOB.
11 | O6mas xapakTeprucTrKa 3JIEMEHTOB | A TpyTIIbI.
12 | CoeguHeHns MICTIOYHEBIX METAJIOB
13 | IllenoyHo-3eMeIbHBIC METAJLIBI.
14 | CoenuHeHus 1EI0YHO-3€METbHBIX METAJIIOB.
15 | ATtoMUHMI U €70 COETUHEHUS.
16 | ATIOMUHMI U €70 COETUHEHUS.
17 | XKene3o u ero coeIMHEHHUS.
18 | XKeme3zo u ero coenuHeHus
19 | Pemenue 3a1a4 v ynpakHEeHUN
20 | O000meHne 1 cucTeEMaTU3aIMs 3HAHUHN 110 TeMe «MeTauIbDy
21 | KontposnbHas padoTa mo TeMe «MeTaubiy
Tema Ne2 IlpakTtuxkym «CBoiicTBa MeTaJ10B» (34)
22 | OcyuiecTBieHUE LIENOYKN XUMHUECKUX MPEBPAIEHN METAIIJIOB.
23 | [lonyuyenue u CBOMCTBA COEAMHEHUIN METAIIIOB
24 | PeureHue 3KCIEpUMEHTAIIBHBIX 33]]a4 Ha PACIIO3HABAHKE U MOJYyUYEHHUE COSAMHEHUN METaJIOB
TemaNe3 «HemeTasib» (234)
25 | OGmras xapakTeprucTUKa HEMETAIIIOB
26 | O6mme XUMHYECKUE CBOMCTBAa HeMeTa/u1oB. HemeTalsl B mpupoie u crocoObl UX
MOJTYyYEHUSI.
27 | Bonopon. Bona.




28

T"anoreHsl

29 | CoennHeHUs rajJoreHoB

30 | Kucnopon.

31 | Cepa, ee Ppusznueckue 1 XUMHUIECKUE CBOMCTBA

32 | CoeauHeHus cepbl

32 | CepHas KMCIIOTa KaK 3JIEKTPOJIUT U €€ COIH

34 | CepHas KMcIOTa KaK OKHCIUTENb. [loyuyenue u npuMeHeHre CepHON KUCIOTHI.
35 | A3or u ero cBoiicTBa

36 | AMMHUaKk u ero CBOMCTBa.

37 | Oxcunbl a3ota. A30THASI KUCJIOTA KakK JIEKTPOJIUT, €€ TPUMEHEHHUE.

38 | A30THas KUCIIOTa KaK OKUCIUTEND, €€ MTOJTyYCHHUE.

39 | ®ochop. Coequnenus pochopa. [Tonsrue o hochopHBIX yI10OpEHHSIX.
40 | Conu aMMOHUS.

41 | Yrunepon

42 | Okcuasl yraepoja.

43 | YronbHas KUCIOTA U €€ coJin. JKeCcTKOCTh U CITOCOObI €€ YCTpaHEHUSI.
44 | KpeMHUi.

45 | Coennnenus kpemHus. CUIIMKaTHAs POMBIIIJIEHHOCTb.

46 | Ob6o0bmeHue u cucTeMaTH3alus 3HaHui 1o Teme «HemeTtammbny




47 | KontponpHas pabota no teme «Hemeramibn
TemaNe4 IlpakTukym «CBoMCTBA COeIMHEHU HEMETAJIJIOB)
48 | Pemenue skcriepuMeHTaIbHbBIX 3a/1a4 110 TeMe «[loarpymnmna rajsoreHoB»
49 | Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «Iloarpynna kuciopoma»
50 | IMomy4yenue, coOupaHue M pacro3HaBaHUE Ta30B.
Tema Ne5 Opranunveckue coennneHus(104)
51 | Ilpeamer opraHMYECKON XUMHUHU.
Teopus cTrpoeHust opranudeckux coenunennit A.M. bytneposa.
52 | AnkaHbl, CTpO€HUE, U30MEPHS, HOMEHKJIATypa
53 | HenpenenbHbIe yraeBOIOPOAbl. DTHIIEH.
54 | CnupTsl.
55 | Anpaoerunsl.
56 | IIpenenpHBIC OJHOOCHOBHBIC KAPOOHOBBIE KHCIIOTHI.
57 | Cnoxuble 3UPBI.KAPHI
58 | AMuHokucnoTsl. benku.
59 | YrneBogsl. [lonumeps!.
60 | Pemenue 3a1a4 v ynpaxKHEeHUN
O0001IeHNEe 3HAHMI 32 KYPC OCHOBHOM IIKOJIbI(84)
61 | IloBTopenue. [lepnoanyeckoil 3aKOH NEPUOANYECKAS] CACTEMA B CBETE€ TEOPUH CTPOCHUS
aToMa.
62 | IloBropenue. Buapl cBsA3el, KpUCTAIMYECKUX PELIETOK. B3aMMOCBSI3b CTPOEHMSI U CBOMCTB

BE€IICCTB.




63

[ToBropenue. Knaccudukanus u cBoiicTBa BEIIECTB.

64 | IToBTopenue. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

65 | IloBTopenue. [Jucconuaus 31EKTPOIUTOB B BOAHBIX pacTBopax. MIOHHbIE ypaBHEHUS
peaKkuuii.

66 | IToBTopenue. Kiaccudukanmss XuMHUECKUX PEAKIIMI 110 Pa3TUYHBIM IMPHU3HAKAM.

67 | TpeHHHT - TECTUpOBAHUE

68 | TpeHuHr - TECTUPOBAaHUE




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» Xumus, 8 kimacc/ 'abpuensu O.C., OctpoymoB WU.I"., CnaakoB C.A., AKnroHepHOE
obmectBo «M3natenpcTBO «IIpocBemnieHuey
» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A., AKnroHepHOE

obmectBo «M3natenpcTBO «IIpocBemnieHue

tabmuiel: [leproauueckas CHCTEMA XUMUYECKUX 3eMeHTOB /1. Y. Menneneena,

TabJIMIa PACTBOPUMOCTH, SICKTPOXUMHUECKUN Psi/i HANIPSKEHUST METAILJIOB

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypoBeHb.-Peanu3anus-
TpedboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30oBaHus.-MeToarndeckoe-1mocoone-is-

yuutens.pdf

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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