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IHHOACHUTEJIBHAA 3ATINCKA

[IporpaMma 1O XUMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUsS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelIbHON NpPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanus, npezacraBieHHsix B PI'OC OO0, a takxke Ha OcHOBE (eaepanbHO paboyeil mporpaMMbl
BOCIIMTAHUS U C Y4€TOM KOHIICTILMHU IPETOJaBaHUs y4eOHOTO IMpenMeTa «XuUMHs» B 00pa30BaTENbHBIX
opranusanusax Poccuiickoit denepanumn.

[Iporpamma mo XuMuu Aa€T MpEACTaBICHUE O IENsIX, oOmmel crparerud oOydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJCTBAMH YU4EOHOTO NpeaMeTa, YCTaHABJIMBAET 00SM3aTENbHOE NPEAMETHOE
coJiepKaHue, NMPEeayCMaTpUBAET PACIPENCIICHUE €ro IO KJaccaM M CTPYKTYPUPOBAaHHUE IO pasjenaMm H
T€MaM IporpamMMmbl IO XHWMHH, OIPEIENISAET KOJIMYECTBEHHbIE M KayeCTBEHHbIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIIbHOCTh M3YUYEHUS XUMHUHU C Y4ETOM MEXKIIPEJAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€HM, JIOTUKM Y4eOHOIO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcs,
ompe/eNsieT BO3MOKHOCTH IpeAMETa Ui pealu3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a TakkKe TPeOOBAaHMM K
pe3ynpraTaM OOy4eHHs XMMHMM Ha YPOBHE IleJiel M3y4eHHsl MpeAMeTa U OCHOBHBIX BHJOB Y4eOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00yYaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHHUS.

3HaHME XUMHHM CIYXUT OCHOBOM [uis (OopMHpOBaHHS MHMPOBO33PEHHSI OOYYarOLIErocs, €ro
MPEJCTaBICHU O MaTepuaIbHOM €IUHCTBE MHpa, BAXKHYIO pPOJb UrparoT (opMUpyeMble XUMHUEH
MIPEJICTaBICHMS O B3aUMOIIPEBPALEHUSAX SHEPTHU U 00 3BOJIOLUU BELIECTB B MIPUPOJIE, O MYTAX PELICHUS
JI00aTBHBIX TPOOJIEM YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, IHEPTETUUYECKOM, MHUINEBOU U
AKOJIOTUYECKOU O€30TIaCHOCTH, MPOOIIeM 3[paBOOXpaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peaju3aliid BO3MOXHOCTEH JUIsl caMOpa3BUTUS M (OPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIBHOM rPaMOTHOCTH;

BHOCHUT BKJaJ B (popMHUpOBaHHE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydarouuxcs, HaBbIKOB
UX CaMOCTOSITEJIbHOW Y4eOHOM JesITEeIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATENbCKUX YMEHHH,
HEOOXOAMMBIX KaK B [IOBCEHEBHOM )KHM3HHU, TaK U B IPOPECCUOHANIBHOMN NEATEIbHOCTH;

3HaKOMHUT CO CHEUU(PHUKOW HAyYHOI'O MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3IVIsa Ha
€IMHCTBO NPUPOABI U YEJOBEKA, SBJISAETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUHM €CTECTBEHHO-
Hay4YHOH IPpaMOTHOCTH O0yJarOLUXCS;

cnocoOCTByeT ()OPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAy4YHBIM 3HAHMAM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOIMUECKOE 00pa30BaHUE 00yUYarOIIHUXCSL.

JlaHHble HamnpaBjieHUs B OOYy4EHHU XHMUHU 00ECIeUMBAIOTCS CHEUU(UKON coniepkaHHs yueOHOTIo
IpeaMeTa, KOTOPbIM SBJISIETCS MEAarorMuecky aJalTHPOBAaHHBIM OTpakeHHEeM 0a30BOM HayKW XMMHUH Ha
OTIPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOro o0Omero o0Opa3oBaHMs OPHUEHTHPOBAH Ha OCBOECHHE
OoOy4arolMMHUCS. CHUCTEMbl IEPBOHAYAIBHBIX IOHATHH XUMHHM, OCHOB HEOPIaHMYECKONH XHUMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHSATHHA OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHusl MPOrpaMMBbl IO XMMHUU C(OPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOJX0/a K
e€ usydeHuro. ConeprkaHue CKIIaJbIBAETCS U3 CUCTEMbI IIOHATUN O XMMHMYECKOM DJIEMEHTE M BEILECTBE U
CHCTEMBI MOHATUH O XUMUYECKOi peakiuu. OOe 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbl MO MPUHLUITY
IIOCJIEJOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— YUYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MpeACTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALIMY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYTOMY, BBHINOJIHASA GYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXHOCTEH IPAKTUYECKOIO TPHUMEHEHHUS U IOJIY4YCHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpaMMbl MO XMMHHU CHOCOOCTBYET (DOPMHUPOBAHHIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJIAIOLIEH HAay4YHOW KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOI MpPHUPOJbl, IIEHHOCTHOIO OTHOILIEHUS K
Hay4yHOMY 3HaHHUIO U METOJAaM MO3HAaHUA B HayKe. M3ydueHne XuMHUM POUCXOIUT € IIPUBIICYEHUEM 3HAHUM
U3 paHee U3y4eHHBIX y4eOHBIX npeaMeToB: «Okpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusuka. 7
KJIaCcC».



[Tpu M3y4eHnn XUMHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON NEATEIBHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHl. 3a7a4a y4eOHOTO IIPeMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI XUMUYECKUX 3HAHUI
— BaXHEUIMX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHX IIOJIOKEHUH, NOCTYHMHBIX 0000IIeHuH
MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKd, B MPHOOLICHWM K HAYYHBIM METOJaM MO3HAHUS NpU
M3YyYEHHUH BEIIECTB U XUMUYECKUX PEaKIHid, B (JOPMUPOBAHUH U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX
NPUMEHEHHH B y4eOHO-TI03HABATEIbHON M YyU4eOHO-UCCIeI0BATEIbCKON AEATEIbHOCTH, OCBOCHUU TPaBUII
0€301MMacHOTO O0pAIEeHUS C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

[Ipu u3ydyeHUM XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BaXHOE 3HAYCHHE MPUOOpEIH
TaKHe LENH, KaK:

— (opMHpPOBaHHE WHTEIUICKTyalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K €aMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY IPHHATUIO PEIICHUH, CIIOCOOHOW ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSM JKU3HH;

— HaNpaBJIEHHOCTh OOYYEHHUSI Ha CHCTEMATUYECKOe MPUOOIIeHNE 00yJarOMUXCs K CAMOCTOATEIBHON
MO3HABATEIbHON JIEATEIIbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM MOTHBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— o0ecrieueHre yCIOBUM, CIIOCOOCTBYIOIMIMX MPUOOPETEHHIO 00YUYaOIIUMHUCS OTIBITa Pa3HOOOpa3HOM
JeSITEeIbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIINX
YHUBEpPCAJIbHOE 3HAUEHUE /ISl pa3JIMYHbIX BUJIOB JI€ATENbHOCTH;

— (opmupoBanue 0o0mIe (YHKIMOHAIBHON U €CTECTBEHHO-HAy4YHOM I'pPaMOTHOCTH, B TOM YHCIE
YMEHHUH OOBSICHITh U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUpPA, UCIOJIb3Yysl 3HAHUS U OIBIT, OJyYEHHbIE
NpH W3YYSHHH XHMHH, TPUMEHSITh WX TPH PEIICHHH IMPOOJIeM B TOBCEIHEBHOW KH3HH W TPYIOBOU
NesITeNIbHOCTH;

— (opmupoBaHue y oOyyaroUMxcs TYMaHUCTUYECKUX OTHOIIEHUH, TIOHMMaHUS LEHHOCTU
XUMUYECKUX 3HAHUHN JUIsi BHIPAOOTKM DKOJIOTHYECKH I11€JIECOO00Pa3HOTO IMOBENEHUS B OBITY U TPYIOBOM
NEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHHUTAHUIO Ha
OCHOBE YCBOEHHs OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaIMpPaBJIEHHOCTH JAJIbHEUIIETO 00ydYeHHUSI.

OOmiee 4yMcnO YacoB, OTBEACHHBIX JUISI M3Y4YEHHS XHMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, cocTaiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 vaca B Henemno), B 9 kimacce — 68 gacos (2
yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMHM B JKM3HH 4e€lOBeKa. XUMHUsS B CHCTEME HaykK. Tena W BEUIeCTBa.
®dusnueckue CBOWCTBA BEUIECTB. ArperaTHoe cocTtosHue BemiecTB. [loHaTHe O MeTojax Mo3HaHUA B
xumun. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3ieieHus CMeCe.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas Gopmyrna. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aTtoMHass Macca. OTHOcuTeNbHas MOJIEKY/sipHas Macca. MaccoBas J0Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KommuectBo BemecrBa. Mousb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA, MacChl M 4uCiIa
CTPYKTYPHBIX €JIMHUII BerecTBa. Pacu€Tel mo popmynamMm XUMUYIECKIX COCTUHEHUH.

dusnyeckue U XUMHUUYECKHE SIBJICHUSA. XUMHUYECKas peakius U e€ NMpH3HaKU. 3aKOH COXpaHEHUSs
MacChl BEHIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukamuss XMMHYECKHX peakuui (CoequHEeHHUS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0H, paBUIaMu pabOThI B 1ab0paTopuu 1 nmpuéMamMu 00paIeHus ¢
a00paTOPHBIM 000PYTOBAHUEM, U3YUEHUE U OTMHCaHUE (PU3MUECKUX CBOWCTB 00Pa3Il0B HEOPraHUYECKUX
BEIIECTB, HabOmojeHue (u3nueckux (TUIaBlieHHEe BOCKa, TasHHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbBI) M XMMHUYECKHX (TOPEHHE CBEYM, MPOKATMBAHWE MEIHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJa C KHCIIOTOM) sIBJI€HUM, HaAOMIOJEHHME W OINHCAaHUE MPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pas3iiokeHHe caxapa, B3aUMOJEHCTBHE CEpHOM KHCJIOTHI C XJIOpUIOM Oapus,
pasznoxxenue ruapokcuaa menu (ll) mpu HarpeBanwu, B3auMOJCHCTBHE JKelie3a C PacTBOPOM COJIM MEIU
(I1), m3ydyeHnue cmocoOOB pa3jesieHHs CMECei: C TOMOIIBbI0 MarHuTa, (QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTUIULSIIMS, Xpomarorpadus, NpoBeleHHWE OYHMCTKM MOBapeHHON coJM, HAONIOJIEHWE M OINHCaHue
pe3ynbTaTOB MPOBEIEHUS OINBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHUE MoJenen
MOJIEKY (ITIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aieMeHT U npocToe BemecTBo. Haxoxnenue
KHUCTIOpOo/ia B MpHpoe, GU3NYECKUue U XUMUUeckre cBoiicTBa (peakuuu ropenus). Okcuasl. [lpumenenue
kucinopoaa. CrnocoObl TOJMY4YeHHUS KHUCIOpoJa B JabopaTopuud W MPOMBINIIEHHOCTH. KpyroBopor
KHcaopoaa B mpupoae. O30H — aioTponHas MoAU(UKALIHS KUCIOPO/a.

TennoBoit a3pPexT XUMUUECKON peakIui, TePMOXUMUYECKHE YPABHEHHUS, IK30- U SHAOTEPMHUUECKUE
peakiuu. TOMmIuBO: yrojs U MeTaH. 3arpsisHEHUE BO3AyXa, YCHIIEHUE MapHUKOBOro 3 dexTa, pa3pyllieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BemecTBO. HaxokaeHwe Boaopoda B mpupoje, (usmueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydyeHus. Kucnotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoiicTBa Bojabl. Boaa kak pactBopurens. PacTBopsl. HacklllleHHbIE 1 HEHACHIIICHHBIE
pactBOpbl. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBasi J0J1s BelleCTBa B pacTBOpe. XUMHUUECKHE CBOMCTBA
BOoJibl. OcHOBaHus. Ponb pacTBOpPOB B MPUPOJE U B KU3HMU yesnoBeka. KpyroBopoT BOJbI B IPHUPOE.
3arpsi3HeHUE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coemuHeHuil.  Oxcuapl.  Kiaccudukanus — OKCHIOB:
coneoOpa3ymomirue (0OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HecolieoOpa3yronue. HomeHknarypa okcuaoB.
du3nueckrue 1 XMMHUUYECKHe CBOMCTBA OKCUIOB. [lomyuenne okcuios.

OcHoBanus. Knaccudukanus ocHOBaHMIA: HMIENOYM U HEPACTBOpPHMBbIE OCHOBaHUA. HomeHkmarypa
ocHOBaHUM. DU3NUECKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @u3ndeckre U XUMUYECKUE CBOMCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lonmyduenue Kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMudeckue cBoiictsa cosiell. [lonydenune coseit.

I'eneTnueckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIMpe/AeNieHHe COJEpKaHUsS KUCIOpoJa B BO3AyXe, IOJy4YeHHe, COOUpaHue,
pacrno3HaBaHHe U U3YUYEHUE CBOMCTB KHCIOPO/a, HAOI0ICHUE B3aMOICHCTBUS BEUIECTB C KHCIOPOJIOM U



YCIIOBUSI BO3HUKHOBEHHSI W TPEKpaIleHUsi ropeHus (mokapa), 03HaKOMJICHHE C o0Opas3laMu OKCUIOB U
ONMCaHUE UX CBOWCTB, MOJy4YEeHUE, COOMpaHKe, paclio3HaBaHUE U U3y4YeHUE CBOMCTB BOAOpPOaa (TOpEeHHe),
B3auMoJieiicTBUe Bojopona ¢ okcuaoM wmeau (ll) (BO3MOXKHO HCHOJB30BaHUE BHACOMATEPUATIOB),
HaOmroieHue 00Opas3loB BEHIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBAaHHME OCOOECHHOCTEH pPacTBOPEHHS
BEILIECTB C PA3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICWCTBUE BOJIbI C MeTaUIaMU (HaTpUeM M Kajibl[ueM) (BO3MOXKHO
UCTIOJb30BAHME BHUICOMATEPUANIOB), HCCIIEOBaHHE OOpa3lOB HEOPTaHMYECKHX BEIIECTB Ppa3IUYHBIX
KJIaCCOB, HAONIOZCHWE HM3MEHEHHUS OKPAaCKW HHIMKATOPOB B PACTBOpAX KHUCIOT W WIENOYEH, M3ydeHUe
B3auMojeiicTBus okcuna meau (l1) ¢ pacTBopom cepHOW KHCIOTBI, KHCIOT C METaJJIaMHU, PeaKIui
HENTpaIu3aluy, IOJIyYeHUE HEpPacTBOPUMBIX OCHOBAHMMW, BBITECHEHHE OJHOTO MeETaa JPYyIMM U3
pacTBopa COJIM, pEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad Mo Teme «BakHelmine Kiaacchl HEOPraHMYECKUX
COCAMHEHUI.

IMepuoguveckuii 3axkoH u Ilepuoamuyeckass cucrema xumu4yeckux »3jaemenros JI. H.
MenneneeBa. Ctpoenne aToMoB. XuMnuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIMU

[lepBbie TOMBITKH KJIACCUPUKAUM XUMUYECKUX dJIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (1LIE€JI0YHBIE U LIEIOYHO3EMEIbHBIE METAIIIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE
00pa3yroT aMm(pOoTepHBIE OKCUBI U TUIAPOKCHUIBI.

[Iepnognueckuit 3akoH. llepuommyeckas cucrtema xuMuueckux aeMeHToB J[. M. Menneneesa.
Kopotkonepuoanas u jnmuaHonepuoanas popmsl Ileproanueckoit cucreMbl Xumudeckux anemenTos . U.
MenpneneeBa. Ilepuonsl m rpynmnbsl. DU3MYECKHUN CMBICI HOPAJKOBOIO HOMEpAa, HOMEPOB IEpHOJA M
TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX saep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
0000uek aroMoB TepBhIX 20 xumudeckux snemeHToB llepuommueckoit cuctemsl JI. M. Menneneesa.
XapakTepucTuKa XHMHYECKOTO JJIEMEHTa 1o ero noJsiokeHuto B llepnmommueckon cucreme JI. M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMMHMUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue I[lepuonmueckoro 3akoHa W Ilepuoanyueckod CHCTEMBI XUMHYECKHUX DJIEMEHTOB ISt
pa3BuUTHUs Hayku U ipakTuku. [. . MeHneneeB — yd€HbIN U rpakJaHUH.

Xumunyeckasi cBsizb. KoBaneHTHast (moJispHass M HEMOJISIpHAsi) CBSI3b. JEKTPOOTPHULATEIHHOCTH
XUMUYECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucinenus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHCIEHHS H
BOCCTAaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHHe OoOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEWUCTBUE TUAPOKCUAA IMHKA C
pacTBOpaMu KHCJIOT M WIENOYEH, MPOBEICHUE OMNbITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakliuy pa3ioKeHus, COCAUHEHNUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSI3€d NMPU HU3YyYEHUU XUMHHU B 8 KJIACCE OCYILECTBIIAECTCS Yepe3
UCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHUI, SBISIOMIUXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TMOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUSs, 3aKOH, aHAINU3, CUHTES,
KIaccuuKanus, MEepPUOJUYHOCTb, HAONIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE, W3MEpPEHHE, MOJEIb,
SIBJICHUE.

®dusnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIINJ, U30TOIbI, PaAHUOAKTUBHOCTD,
MOJIEKyJa, BJIEKTPUYECKHH 3apsij, BEIIEeCTBO, Teno, O00BEM, arperaTHOe COCTOSIHME BEIeCTBa, Ias,
(buznuecKkre BeIHMUMHBI, UHHUIIBI H3MEPEHUS, KOCMOC, TUTaHETHI, 3BE371b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE MCKOMAeMbIe,
TOIUJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemmecTBo M XMMHUYeCKas peaKkIus

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux snemeHToB [[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB XUMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX
MEePUOJAOB, Kalus, KaJlbllUd WU HUX COCJUHEHUH B COOTBETCTBUU C TMOJIOKEHHUEM OJIIEMEHTOB B
Ileproauueckoii CUCTEME U CTPOEHUEM UX aTOMOB.



CrpoeHue BellecTBa: BUIbl XUMUYECKOW CBSI3U. THUNBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBSA3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3IM4HbIM KJlacCaM HEOPTaHWYECKUX COEIMHEHUN, TeHETUYECKAs CBA3b HEOPTaHUYECKUX
BEILIECTB.

Knaccupukanuss XMMHUYECKUMX peakUil MO pa3IU4HbIM MpHU3HaKaMm ([0 YUCIYy M COCTaBY
YyYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 HM3MEHEHHIO CTENEeHEW OKUCICHUS
XMUMHMUYECKUX D3JIEMEHTOB, [0 OOpaTUMOCTH, IO YYacCTHIO KaTaju3aropa). DK30- M SHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPAaBHEHHUS.

[TonsiTne 0 ckopocTu XUMHYeCKOH peakiud. [lorAaTHE 00 0OpAaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [loHATHE O TOMOrEHHBIX M TreTeporeHHbIX peakuusx. [lonstue o karamuze. Ilonstue o
XMUMHMUYECKOM paBHOBeCUU. DaKTOpbI, BIHAIOIIME HA CKOPOCTb XUMHUYECKON pEaKUMU U TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE peaxuu, AJIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTEIbHON peakiuu. CocCTaBlI€HHE YpaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUui c
HCI0JIb30BAHNEM METO/1a 3JIEKTPOHHOTro OanaHca.

Teopust AEKTPOIIMTHUECKON JUCCOLMAIUMU. DJIEKTPOJIUTBI M HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOIMALMK BEUIECTB C Pa3IMYHBIMM BHJAMU XUMHUYECKOH cBsi3u. CTeneHb AHMCCOLMALIUU.
CusnbHbIe U c1a0ble JIEKTPOJIUTHI.

Peakuun woHHOro oOMeHa. VYcCllOBUS TpPOTEKaHWs peakuuii HMOHHOTO OOMeHa, TOJHbIE U
COKpall€HHbIE HOHHBIE YypaBHEHUs peaknuil. CBOMCTBAa KHCIOT, OCHOBAaHMM U COJIEH B CBETE
MPEACTABICHUI 00 AIIEKTPOIUTHYECKON auccornmanuu. KadecTBeHHbIe peakuuu Ha WOHBL [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuil IKCnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJIMYECKHX PEHIETOK HEOPraHMYEeCKHX BEIIECTB — METAJJIOB U
HeMeTaisioB (rpadura M anmMmasa), CIOKHBIX BEIIECTB (XJIOpUJa HATPHS), UCCIIEIOBaHHE 3aBUCHUMOCTH
CKOPOCTM  XMMMYECKOW  peakluM OT  BO3JEHCTBUSA  pa3iMuyHbBIX  (AKTOpPOB,  MCCIEJOBAHUE
JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MPOLECCca TUCCOLUALMN KUCIIOT, IEeI0Yel U cojiei (BO3MOMXKHO
UCIOJb30BAHUE BUJEO MAaTEpPHAIIOB), IMPOBEAECHUE OIBITOB, WUIIOCTPUPYIOUIMX MPU3HAKH MPOTEKAHUS
peaknuii MOHHOro oOMeHa (oOpa3oBaHME OCajJKa, BBIJCICHHE Ta3a, OOpa30OBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUuil  (ropeHue, peakuuu
pa3NoXEHUs, COEQUHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX
peakuuil Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aJad.

HemeraJuibl 1 MX COeJUHEHUA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CtpoeHue U pu3nyeckre cBOMCTBA MPOCTHIX BELIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOICTBA Ha
npuMepe Xjiopa (B3aMMOAEHCTBHE C MeTaUlaMu, HeMeTallaMHM, Liesnodamu). XiaopoBojaopon. CoisiHas
KHCJIOTa, XUMHUYECKHE CBOMCTBA, IIOJIY4YCHHME, NpHUMeHeHue. JlelicTBHe Xjopa M XJIOpPOBOAOpOJa Ha
OpraHu3M 4ejioBeka. BakHelnne XJIOpUIbl U UX HaX0XKACHUE B IIPUPOJIE.

OOmas xapakrepuctuka eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHd okucieHus. CTpoeHune M (usnueckue CBOICTBA MPOCTBIX BELIECTB — KHUCIOpPOJAa M CEpBI.
AnnoTpornHsle MOAU(UKALMY KUCIOPOAa U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOJOPOA, CTPOEHUE,
¢u3nyeckue u xumudeckue cBoicTBa. OKCHIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHIOB. CepHas
KHUCIIOTa, (U3MUECKMe M XUMHUYECKHEe CBoMcTBa (00lIMe Kak IMpeICTaBUTENs Kiacca KHUCIOT U
cneunpuyeckrue). XUMHUECKUE PEaKIMM, JIeXKallhMe B OCHOBE MPOMBIIUICHHOTO Cloco0a MOITydeHHs
cepHOM KucnoTel. IIpumenenune cepHoil kucioTbl. CoiM CEpPHOM KHUCIOTHI, KaUECTBEHHAs pEakUs Ha
cynbdar-uoH. HaxoxaeHnue cepbl 1 €€ COeIUHEHUI B Mpupoje. XUMUYECKOE 3arps3HEHHE OKpYXKaromei
CpeAbl COEIMHEHMSIMU cepbl (KMCIOTHBIE NOXAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakrepucTuka 3neMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHN OKHCICHMs. A30T, paclpocTpaHeHHEe B Npupojae, (u3ndeckue M XUMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mnpupoae. AMMHAK, ero (¢u3M4YecKue M XUMHUECKHE CBOWCTBA, IOJIydeHHE U
npuMeHenre. Conu aMMOHHMA, MX (PU3MUECKHE W XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakinys Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MojydeHue, (U3MUYecKue W XUMHUYECKHe CBOMCTBa
(obmme Kak TpeAcTaBUTENs Kilacca KUCIOT M crneuu¢pudeckue). Mcmonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KauecTBE MUHEpAIbHBIX YyAOOpeHuH. XUMHUECKOe 3arps3HEHHE OKPY)KaIoLled cpeabl



COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIW, 3arpsi3HEHHE BO3lyXa, MOYBBI W BomoémoB). Docdop,
aJioTponHble Moaudukanuu Qocdopa, gusnueckue m xumuyeckue cpoictBa. Oxcun docdopa (V) u
docdopHas kucinoTa, GU3MUECKUE W XMUMHUYECKHE CBOWCTBA, moiydenue. Mcmoms3oBanue ¢ocdator B
KaueCcTBE MUHEPATbHBIX YI0OpEHUH.

Oobmas xapakrepuctuka 31eMeHTOB |V A-Tpymibl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTENEHHU OKHCICHHS. YTJepo/l, aJUIOTPOIHbIE MOAU(DUKAIIMH, PACTIPOCTPAHEHUE B IPUPOIE, (hu3nvecKue u
XUMHYECKUEe cBoMcTBa. AncopOmus. KpyroBopot yriiepona B mpupoje. OKCHIBI yriepoa, uxX (Gu3ndecKue
U XUMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, IMOTYYCHHE U MPUMEHEHHE. DKOJOTHYECKUE
npoOneMbl, CBs3aHHBIE ¢ okcuaom yriepoga (1V), rumore3a rmo0anpbHOrO TOTEIUICHUS KIMMATA,
MapHUKOBBIN d(h(DeKT. YrolbHas KUCIOTA U €€ COMU, UX PU3NICCKUEe U XUMHYCCKHUE CBOWCTBA, MOTyYCHHE
u npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI. Vcrmonb3oBaHwe KapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH M CEJTbCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCJAMHEHHUAX yriiepoja (MeTaH,
9TaH, 3TWIEH, alleTHJICH, 3TaHOJI, TJIMIEPUH, YKCyCHasE KUCIoTa). [IpupoHble HCTOYHHUKH YIIIEBOJAOPOIOB
(yronp, mnpupoAHbIi ra3, He(dTh), MNPOAYKTHl HX MepepaboTku (O€H3uH), MX pojib B OBITY HU
MPOMBIIIIIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKHUpax, Oelkax, yriieBojgax — U UX
POJIM B )KHM3HU YeioBeka. MaTepruaabHOE SMHCTBO OPTAHWYECKUX U HEOPTAHWMYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usudeckne W XUMHUYECKHE CBOWCTBA, MOJydYeHHWe W mnpuMeHeHue. CoenuHeHUs
KpeMHus B npupoje. Obuue npeacrasienns o0 okcuae kpemuus (1V) u kpemuuenoit kucnore. CHUIMKATHI,
WX HCIOJIb30BAaHKWE B OBITY, B TPOMBIIUICHHOCTH. BakHEHIne CTpOWTENbHBIC MaTepHasbl: KepaMHKa,
CTEKJI0, IIEMEHT, OeTOoH, >kene300eToH. I[Ipobiembl 0€30mMacHOTO0 HCIMOJIB30BAHUSI CTPOUTEITHHBIX
MaTepHAaJIOB B TIOBCEHCBHOM KHU3HHU.

Xumuueckuil IKcnepumenm:

u3ydeHne oOpa3loB HEOPTraHWYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHHUE
KAueCTBEHHBIX pEaKIMid Ha XIOPHJ-WOHBI W HAOMIOJCHWE TMPU3HAKOB WX TPOTCKAHUS, OIIBITHI,
oTpaxaromme (U3MUeCKne W XWMHWYECKHUE CBOWCTBA TaJlOTCHOB M WX COCJUHCHHHA (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHAJIOB), 03HAKOMJICHHE C 00Opa3liaMu XJIOPUIOB (TaJIOTEHUIOB), 03HAKOMIICHUE
c oOpasmamu cepbl M €€ COCAMHCHHUSMU (BO3MOXKHO HCIIOJIB30BAHHME BHJICOMATEPHAIOB), HAOIIOICHHE
mporecca OOyrJIMBaHUS caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI, H3Y4YCHUE
XUMHUYECKUX CBOWCTB pa30aBIICHHOW CEPHOW KHCIOTHI, TPOBEICHUE KAYECTBEHHOM PEaKIMy Ha Cysbdar-
WOH U HaOJII0IeHNE MTpU3HaKa €€ MPOTeKaHusl, O3HAKOMJIEHUE C (PU3HMUECKUMHU CBOMCTBaMHU a30Ta, (hocdhopa
U MX COCIMHEHHH (BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEpHAIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX
ynoOpeHull, MoiydyeHue, coOupaHue, paclo3HaBaHWE M HW3YYEHHUE CBOMCTB aMMuaka, IpPOBEICHUE
KAueCTBEHHBIX peaklMii Ha HOH aMMOHHUsA U ¢ocdar-uOH U HU3ydeHHE MPU3HAKOB HMX MPOTEKaHUS,
B3aUMO/JICHICTBUE KOHILIGHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUANIOB), HU3yYEHUE MOJeNel KpUCTAUIMYeCKUX pemérok anmasza, rpadura, dymiepena,
03HAaKOMJIEHHUE C MPOLIECCOM aICOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
MPOTUBOTa3a, IMOJIydeHUEe, COOMpaHUe, paclo3HAaBaHUE U M3yYCHHE CBOMCTB YIJIEKUCIOTO Trasa,
MPOBEJICHUE KAueCTBEHHBIX peakluuid Ha KapOOHAT W CHJIMKAT-UOHBI U M3y4EHHE MPU3HAKOB HX
MPOTEKAHUS,  O3HAKOMIIEHHE C  MPOAYKIHEH  CHUIMKATHOW  HPOMBILIIJICHHOCTH,  PElIECHUE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XMMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHWU HX TOJOXKEHHUS B
[lepuoguueckoii cucreMe xumuueckux siemeHToB J[. M. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTaioB. MeTaymnueckasi CBsI3b U METaJUIMYECKasi KpUCTAITUYecKasi peméTKa. DNeKTPOXUMUYECKUH psift
HampspKeHud MeTtaiioB. Du3nueckue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MOTy4YeHUS
MeTtaioB. [loHsTHE 0 KOPPO3UN METAITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTamb,
YYT'yH, JIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIIIIEHHOCTH.

lenouynsie MeTambl: moloxkeHue B llepuoanueckoit cucreme xumuyeckux snemeHtoB JI. U.
MenneneeBa, CTpO€HHE MX aTOMOB, HaxoxkjaeHue B npupoae. Ousndeckne U XMMUYECKHE CBOICTBa (Ha
npuMepe HaTpust U Kamus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [[puMeHeHre MIeIOYHBIX METANIOB U
UX COCMHECHUM.

[lenoyHO3eMeNnbHbIE METAUTl MarHuii M Kanbluii: mojoxkeHue B Ilepuogmdeckoll cucreme
xumuueckux snemeHToB J[. . MenneneeBa, cTpoeHre UX aTOMOB, HaX0XACHHUE B pupoje. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus M Kalbliusd. BaxHeimue coequHeHus] Kanblus (OKCUA, THAPOKCHII, COJIH).
JXKeéctkocTh BOBI M CLIOCOOBI €€ yCTpaHEeHusl.



Amomunuii: nonoxenue B Ilepuoanueckoit cucreme xumuueckux snementoB Jl. M. Menneneena,
CTPOCHHUE aToMa, HaXOXKJeHue B npupoie. Puszndeckrue 1 XUMHUYECKHE CBOMCTBA alfOMUHUSA. AM(pOTEpHBIE
CBOICTBa OKCHJA U TUAPOKCHU/IA ATFOMUHMUSL.

Kenezo: nonoxenne B llepmoanueckoid cucreme xumuueckux 3nemeHToB [[. M. Menpaeneesa,
CTpPOEHHE aToMa, HaxokaeHue B mnpupoae. dusmueckue M XuUMUUECKHE CBOMCTBa jkeine3a. OKCHIbl,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MorydeHHeE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3laMd METaJUIOB M CIUIABOB, WX (U3UUYECKUMH CBOWCTBAMH, H3ydeHHE
pe3ylnbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJb30BAHUE BHUJICEOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMO/JICHCTBUSL OKCHMJAa KajJblUsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPUAIIOB),
UCCIIEJIOBAaHUE CBOMCTB JKECTKOM BOJABI, IIpolLecca TOpPEHHs Kejle3a B KUCIOPOAE (BO3MOYKHO
HCI0JIb30BAHNE BUAECOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKUU{ HAa HOHBI: MarHus,
KaJIbLIMsI, aIFOMUHUA, NUHKA, xene3a (1) u xeneza (1), mequ (l1), nHabmronenune u onrcaHue MPOIECCOB
OKpalllMBaHUs IUIAMEHN HOHAMU HATpPHUsl, KaJaus U Kajublus (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
uccienoBaHue aM(@OTEpHBIX CBOWCTB THUJPOKCHIA aJIOMUHUS M THAPOKCHJAA IIMHKA, pElIeHUe
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuansl B IOBCEIHEBHOM KM3HU 4yeloBeKa. be3onacHoe Mcnoiab30BaHUe BEUIECTB U
XUMHMUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XUMUYECKHUX OKOTaxX U OTPABICHUSX.

XUMHYECKOEe 3arpsisHEHNE OKpYXKarollel cpelibl (peenbHas A0MycTUMas KOHIIEHTpAIs BEIleCTB,
nanee — [1/1K). Ponp xuMuu B perieHuN 3KOJOTMUYECKUX MPoOIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHbIE MaTepUaJbl).

Mesrcnpeomemmunie ceazu

Peanmusanus MeXnpeIMETHBIX CBS3€d NPU HM3y4EHUH XHUMHHU B 9 Kiacce OCYIIECTBIIETCS 4epe3
UCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHM, TaK U MOHATHUH, SBISIOMIUXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHMKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATUS: HAYYHbIN (akT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJINU3, CUHTES,
KJlaccupUKanus, MEepPUOJUYHOCTb, HAONIOIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHSI, MaTepUaIbl.

®uznka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUI, W30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYNa, OJJIEKTPUYECKUH 3apsii, MPOBOJHHMKH, TOJIYNPOBOJHUKH, JUAJIEKTPUKH, (HOTORIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIECTBA, Tra3, pPacTBOP, pPacTBOPHUMOCTD,
KpUCTAJJIMYECKas peIETKa, CIUIaBbl, (U3UYECKUE BEIMYMHBI, €IUHMIIBI H3MEPEHHUS, KOCMHUYECKOe
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: dotocunTes, aAbixaHue, Ouocdepa, OIKOCUCTEMa, MUHEpAJbHBIE YyA0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIC BEIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOIbI, IOJE3HbIE HCKOMAeMbIe,
TOIUTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrPaAaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B
Xole OOyueHHs XMMHUH B €IMHCTBE Y4eOHON M BOCHHMTATEIBHOW JESITEIBHOCTH B COOTBETCTBHU C
TPAJIMLIUOHHBIMU  POCCUHCKMMM  COLMOKYIBTYPHBIMH M  JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
MPUHATBIMU B OOIIECTBE MpaBWJIaMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MpOIeccaM CaMOTO3HAHMS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIEUI0, TOHUMaHUsl 3HaYeHUs] XMMUYECKONM HAyKH B H3HU COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHON MHQpOpMAIMel O TMepeloBbIX JOCTHKEHMSIX M OTKPBITUSAX MHPOBOH U
OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHNUS] O COLIMAJIbHBIX HOPMAax M MpaBWiIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, YUEOHOUCCIIEIOBATEILCKOM, TBOPUECKON
U JIpYyrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HON COBMECTHOM JESTENbHOCTH MpU
BBITIOJIHEHUH Y4eOHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B TpoIlecce ATOW yuyeOHOU
JEeSITeIbHOCTH, TOTOBHOCTH OILIEHWBAaTh CBOE MOBEJACHHME W IOCTYNKH CBOMX TOBAapUIIEH € MO3UIUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEINECTBE M XMMHMYECKOM pEaKlUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOIINAE OCHOBY JUI1 NOHMMAHHS CYIIHOCTH Hay4HOU
KapTUHbl MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS NPHPOJBI, B3aUMOCBA3SIX
YeJI0BeKa C MPUPOIHOU CPENIO, O POJIM XMMUM B IO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJYyYEHHUE HOBBIX 3HAHUN IO XMMHUHU, HEOOXOJUMBbIE
sl OOBbSICHEHUS HAONIOJAeMBbIX IPOLIECCOB U SIBJICHUHM, MO3HABAaTEIbHOM, WH(POPMALMOHHON u
YUTATENIbCKOM KyJIbTYPbl, B TOM 4YHCJE HaBBIKOB CAaMOCTOSITEJIBHON pPabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyYeHMIO M IIO3HAHUIO, JI0003HATENbHOCTh, TI'OTOBHOCTb M CIIOCOOHOCTH K
caM0oOOpa30BaHUIO, IPOEKTHOW M HCCIEAOBATEIbCKOW JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaIpaBJICHHOCTU U YPOBHS 00y4eHMsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JXW3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKHM Ha
3JI0pOBbII 00pa3 JKU3HU, OCO3HAHME IOCIEICTBUM M HENpPUATUE BPEAHBIX NpPUBbIUEK (yHnoTpeOneHus
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs), HEOOXOJUMOCTH COOJIOACHUS MPpaBuil 0€30M1aCHOCTH MpU OOpPaIEHUH C
XUMUYECKUMU BEIIECTBAMH B OBITY M pealibHOM JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpeC K MPaKTUYECKOMY M3YUEHHIO Mpodeccuil U Tpyaa pa3iMyHOro poja, yBaXKeHHE K TPyLy U
pe3yiapTaTaM TPYJOBOW NEATENBHOCTH, B TOM YHUCIIE HAa OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUN I10
XMMUH, OCO3HAHHBIM BBIOOP HMHIMBUAYAJIBHOW TPAEKTOPUU MPOJOJDKEHHS 00pa3oBaHUs C Y4YETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIeIHOM
npo(ecCHOHATBHON JIeSTETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCA B
npoeccuoHaIbHOI Cpefie;

6) 9K0JIOTHYECKOTr0 BOCTIUTAHUS:

HKOJIOTHYECKH 11€1eC000pa3HOe OTHOIICHNE K IPUPO/Ie KaK UCTOYHUKY )KM3HH Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMs, IMOHMMAHHE LEHHOCTH 3/J0pPOBOrO0 M 0€30MacHOro oOpasza KHU3HH, OTBETCTBEHHOE
OTHOILIIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY M TICHUXHYECKOMY 3J0POBBIO, OCO3HAHHWE IIEHHOCTHU
cOONIIO/IeHUs TpaBuJl 0E30MaCHOrO MOBEACHUS NpU paboTe ¢ BEIIeCTBAaMH, a TaKXKe B CUTYyalMsX,
YTPOKAOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;



CIOCOOHOCTH MPHUMEHATh 3HAHUS, IMOJIydaeMble NPU HU3YyYCHWH XUMHH, IS pelIeHHs 3aiad,
CBA3AHHBIX C OKDPY)KAIOLICH IPUPOJHON CPENOM, A IOBBILIEHUS YPOBHS DKOJIOIMYECKOM KYJIBTYPBI,
0CO3HAHMA III00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U IMyTel UX pEeIIeHUs] OCPEICTBOM METOI0B
XMMHUH, OKOJIOTMYECKOIO0  MBIIUICHHsS, YMEHHMS PYKOBOJACTBOBATbCA MM B  IIO3HABATEIILHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3yIbTaTOB  BBINCIAIOT 3HAYUMbIE JUIsI  (OPMHPOBAHUSA
MHUPOBO33PEHUs OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOPHS, NPUHIMII, TUNOTE3a, (aKT, CUCTEMa, MPOIECe,
9KCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX MPEIMETOB (DOPMHUPOBATH MPEJICTABICHHE O LEIOCTHON HAy4YHOU
KapTUHE MMHpa, M YHHUBEpCalbHble Yy4eOHble JeHCTBUSA (IO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,
perynasTHBHBIE), KOTOpblE oOOecrneynBarOT  (HOPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSITEILHOMY
IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOM 1A TEIbHOCTH.

Ilo3naBaTebHBIC YHHBepcAJIbHbIE YUeOHbIe el CTBUS

ba3oBrble Jornyeckue 1eHCTBHSA:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTHYECKOIO MBIIUICHHS TP OCBOCHHUH 3HAHUI: PACKPBIBATH CMBICI
XUMHMUYECKUX TOHITHH (BBLAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C JIPYTUMH
MOHATUSMH), HCIIOJIb30BATh MOHATHS s OOBSCHEHUS OTHENbHBIX (AKTOB M SBJICHHUH, BHIOUPAThH
OCHOBAaHUS W KpUTEpHH JUIs KilacCHU(PUKAIMM XMMHUYECKHMX BEIIECTB U XUMHUYECKHX pEaKIuii,
YCTaHABIMBATh IPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTaMHU H3Yy4€HHUs, CTPOUTH JIOTMUYECKUE
paccyxaeHus (MHAYKTUBHbIE, IeAYKTUBHbBIE, TI0 aHAJIOTHH), A€TIaTh BHIBOABI U 3aKIIOUCHMUS,

yMEHHE MpPUMEHSITh B Tpolecce TMO3HaHUS MOHATHS (IpeaIMETHble M MeETalpeAMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJb3yEMbIE B XUMHHU, IPe0OPa30BhIBaTh LIMPOKO IMPUMEHSEMBIE B
XUMHHM MOJIETIbHBIE MPEACTaBICHUS — XUMHYECKUH 3HAK (CHMBOJ JJIEMEHTA), XUMUyeckas (Gopmyna u
ypaBHEHHE XHMHMUYECKON peakuuu — NpH pelIeHWH y4eOHO-NO3HABaTeNbHBIX 3ajad, ¢ Y4ETOM STHX
MOJIENBHBIX MPEACTABICHUN BBISBIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU H3y4aeMbIX
O0OBEKTOB — XMMMUYECKMX BELIECTB M XHUMMUYECKHX pEaKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIC CBSI3U U IPOTUBOPEYNS B U3y4aEMBbIX MPOLECCAX U SIBICHUAX.

Ba3soBble nccienoBarebcKue 1eHCTBUA:

YMEHHME HCIIOJIB30BATh IOCTABICHHBIE BONPOCHI B KauyeCTBE MHCTPYMEHTA IO3HAHMs, a TAKXKE B
Ka4yeCcTBE OCHOBBI AJIs1 (JOPMUPOBAHUS TUIIOTE3bI IO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

IpUOOpEeTeHNEe OMbITa MO0 IUIAHUPOBAHUIO, OPraHM3allUd U IPOBEJCHHUIO YYEHHYECKHX
JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIPOLECca, CaMOCTOSATENIBHO IPOrHO3UPOBATh €ro
pe3yibTar, GopMyIUpOBaTh 000OIIEHHS U BBIBOJIBI IO pe3yiibTaTaM IMPOBEAEHHOIO OIbITA, UCCIIEA0BAHMS,
COCTaBJIATh OTYET O MIPOAETAHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yMeHHue BbIOMpaTh, AHATU3UPOBATH U UHTEPIPETUPOBATH UH(MOPMALIMIO PA3JIMYHBIX BUIOB U (HOpM
IIPEJCTABICHUS, MOIy4aeMyl0 M3 Pa3HbIX MCTOYHMKOB (HAay4HO-IIOIYJISIpHAs JUTEpaTypa XUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE 1MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKU OLIEHUBATh MPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MpPUMEHATh pAa3JIUYHble METOJIbl M 3alpoChl IpPU IMOHMCKE M 0TOOpe HHpopMamuu u
COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX JJIsl BBINOJHEHUS Y4YeOHBIX M TI03HABATENIBHBIX 3ajay
ONpeNeNEHHOrO  THUMA, MPUOOpPETeHHWEe OmbITa B  00JACTH  MCIOJIB30BaHMS ~ MH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMM, OBJAJCHHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBieHUs HH(POpMALUH U
WITIOCTPUPOBATh pelllaeMble 337a4ll HECIOKHBIMU CXeMaMHU, AuarpaMMaMH, IpyruMu GopMamu rpaduku
U UX KOMOMHALUAMUY;

YMEHHUE HCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YueOHON M MCCIe10BaTeIbCKON AEATEIbHOCTH
UHGOpMALMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SAHCTBA M TPAaHCIOpPTa Ha COCTOSTHHUE
OKpYXKarollel MPUPOIHOMN CPEIbI.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIe y4eOHbIE JeHCTBHUA:

YMEHHUS 33JaBaTh BOIPOCH (B X0J€ auayiora u (HJIM) AMCKYCCHH) 10 CYIIECTBY 00CYXIaeMOi TEMBI,
(dbopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUS IPEACTABIIATH IIOJIYyYEHHBIE pEe3YyJIbTaThl II0O3HABATEIBHOW JCATENBHOCTH B YCTHBIX H
IIACBMEHHBIX TEKCTaxX; JeNaTb IPE3CHTALMI0 PE3YJIbTAaTOB BBINOJIHEHUS XUMHUYECKOIO JKCIEPUMEHTA
(J1abopaToOpHOTro OIBITA, TAOOPATOPHOM PabOTHI MO MCCIIEIOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);



yMEHHST y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHON IO3HABaTEIbHOW U
HCCIIEIOBATENIbCKON AESITeTbHOCTA TPU PEIICHUM BO3HHUKAIONIMX MPOoOJieM Ha OCHOBE yuéTa OO0ImmMxX
WHTEPECOB U COTJIACOBAHMS TO3WIHKA (00CYXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOpJAMHAIIMS COBMECTHBIX JCHCTBUM, OIpEACNICHUE KPUTEPUEB IO OIICHKE Ka4yeCTBA BBIMOJHEHHOM
paboTHI U apyrHe).

PeryasiTuBHbIe yHUBEpPCcAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO OIpPEAEsaTh LENu JAEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJHUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JEATEIHHOCTh, BhIOMpaTh HamOoliee
3¢ deKTUBHBIC CIIOCOOBI PEHICHUSI YUCOHBIX W IMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATH WU
KOPPEKTUPOBATh IIPEIIOKEHHBIM AJTOPUTM JEHCTBUM NPU BBIIIOJHEHUM 3aJaHUM C Y4ETOM IOIY4YEHUS
HOBBIX 3HaHUN 00 U3y4aeMbIX 0OBEKTaX — BEHIECTBAX M PEAKIUAX, OIICHUBATH COOTBETCTBUE MOTYYEHHOTO
pe3ynbTaTa 3asBICHHOM II€JIM, YMEHUE HCIIOJb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeajiaracMbie B
YCIOBHHM 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yslbTaTOB M0 OCBOEHUIO 00S3aTEIbHOTO COJEpPXKaHUS, YCTAHOBJIEHHOTO
TaHHOM (enepanbHON paboueil MPOrpaMMo, BBIIETSIOT: OCBOCHHBIE O0yJYaIONUMUCS HAYYHBIC 3HAHUS,
YMEHHUS U CIOCOOBI NEUCTBUM, crien(PpUIecKue s TPEAMETHOU 00JacTu «XUMHS», BUIIBI I€ATEIHbHOCTH
M0 TIOJIYYEHHUIO HOBOTO 3HAHUSA, €r0 WHTEPHpeTaluu, MpeoOpa3oBaHUIO M MPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kjiacce mpeMeTHBIE Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

® PACKpBIBATh CMBICT OCHOBHBIX XHMHYECKUX TMOHSATHUH: aTOM, MOJIEKYJIa, XUMUYCCKUN DJIIEMEHT,
MIPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OJTHOPOJHAs M HEOJHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIleCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J0Js XUMHUYECKOTO 3JIEMEHTAa B COCIUHEHWH, MOJISIPHBIA 0O0BEM, OKCHJI, KHCIIOTA,
OCHOBaHHWE, COJIb, OJEKTPOOTPHUIATEIBHOCTh, CTENIEHb OKHUCICHHUS, XUMHUYECKas peakKIus,
KJIacCU(pUKaIUsl peaKuil: peakuy COCIUHEHUS, PEaKLUU Pa30KEHUs, PEaKIHH 3aMelleHuUs,
peakuu oOMeHa, K30- M SHJIOTEPMHUYECKUE PEAKIINH, TeTUIOBOM d(pdeKT peakiuu, sapo aToma,
AIIEKTPOHHBINA CIIOM aToma, aTOMHas opOuTanb, paAuyC aToMa, XUMUYecKasl CBSI3b, MOJSIpHAs U
HEMOJISIpHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, aHUOH, pPacTBOP, MaccoBas JOJs
BelecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

® JWUIIOCTPUPOBATh B3aAMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHA U MPUMEHSTh 3TU MOHATHS IPU
ONMCAaHUU BELIECTB U UX MPEBPALICHUN;

® CIOJIb30BaTh XMMUYECKYIO CHMBOJIUKY Ui cOCTaBieHHs (GOpMya BELIECTB W ypaBHEHUU
XUMUYECKUX PEAKIUI;

® OIpelesITh BAJICHTHOCTh aTOMOB 3JI€MEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEHb OKUCIICHUS
AJIEMEHTOB B OWHApHBIX COENWHEHHSX, NMPUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJaccy
coenuHeHUH 1o GpopMysaam, BUJ XUMHUECKOH CBS3M (KOBAJICHTHAS! U MOHHAs) B HEOPraHUUECKUX
COC/IMHECHUSIX;

e packpbiBath cMbica [lepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX JJIEMEHTOB OT HX IIOJIOXKEHUS B
[lepuoanueckoil cucrteme, 3aKOHOB COXPAaHEHHUSI MAaCChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTraapo;

® OIUCBHIBAaTh U XapakTepu3oBaTh TabnuuHyro ¢opmy Illepuoanyueckoil cuCTeMbl XUMUYECKHX
AIIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHAs NoArpymmna (A-rpynmna)» u «modouyHas noarpynna (b-
TPYIINa)y», Majble U OOJBIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOpPbIE HUMEIOTCS B TaOIUIle
«Ilepuognueckass cucrema xumuuyeckux odiemeHToB J[. M. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMMUYECKUX DIIEMEHTOB (COCTaB W 3apsij sapa, odinee
YHCIIO DJIEKTPOHOB M paclpeeNieHHe UX MO IEKTPOHHBIM CII0SIM);

e iaccuUIUPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XMMHUECKUE PEAKIINH
(TI0 9KCITy U COCTaBY YYacTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY YD (DEKTy);

® XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPIK/1asi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX
peaKuuii;

® [POrHO3MPOBATh CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOBMOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLCHUM B Pa3IMUHBIX YCIOBUSIX;



BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3IEMEHTa 10 (OpMyse COCIUHEHUs, MacCOBYIO JOJIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMHUYECKOU pEaKIny;

IIPUMEHSATh OCHOBHBIE ONEpPALlUM MBICIUTEIbHON AEATEIbHOCTH — aHAIM3 U CUHTE3, CPAaBHEHHE,
00o011eHne, CUCTEMATH3AIUIO, KIacCU(UKAINIO, BBISBJICHHE IPUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUIS W3YYEHHUs CBOICTB BELIECTB M XHMHUYECKUX PEAKIMH, E€CTECTBEHHO-HAayYHbIE METO/]IbI
Nno3HaHus — HaOmIoneHWe, W3MEpEeHHe, MOJCTUPOBAaHUE, OJKCIEPHUMEHT (peajbHbI U
MBICJIEHHBIN );

CJIEZIOBaTh IIPAaBUJIAM I10JIb30BAaHMSI XUMUYECKOH MOCYN0H M J1ab0paTOPHBIM 00OPYHAOBAaHUEM, A
TaK)Ke IpaBUjaM OOpalleHMsl ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMU I10 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHYECKHX OTIBITOB IO MOJYYEHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BoOpoAa M KHCIOpOJA), NPUTOTOBIEHUIO PAcCTBOPOB C ONPEACIEHHOM MaccoBOM JoJiel
pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh M IPOBOJUTH XUMHUYECKHE HKCHEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IEJIOYEH M KHUCIOT C TOMOILBIO HHIUMKATOPOB (JAKMYC,
(benondranen, METUIOPAHK U JIpyTHE).

K koHiy oOyuenus B 9 kJjacce mpenMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHWYCCKHUX HOH?ITI/IﬁZ XI/IMI/I‘ICCKI/Iﬁ DJIECMEHT, aTOM, MOHGKYJ'Ia,
WOH, KaTUOH, aHWOH, TIPOCTOE  BEIIECTBO,  CJI0)KHOE  BEIIECTBO,  BAJICHTHOCTb,
SHCKTpOOTpI/IIIaTeJIBHOCTI), CTCIICHb OKHUCICHUS, XHUMHUYCCKast peaKum{, XUMHNYECKass CBi3b,
Ter10BoM 3¢ (deKT peaklnuu, Mojb, MOJSPHBIA 00BEM, PACTBOP, DIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTAYECKAST JUCCOLMAINS, PEaKIHH HMOHHOTO OOMeHa, KaTajau3aTtop, XUMHUYECKOe
paBHOBeCI/Ie, O6paTI/IMI)Ie nu H€O6paTI/IMI>Ie peaKHI/II/I, OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC
peakiuy, OKHUCIUTENb, BOCCTAHOBUTENIb, OKHCICHHE ¥ BOCCTAHOBJICHUE, aAJUIOTPOIIHS,
aMCbOTepHOCTI), XUMHUYCCKas CBS3b (KOBaHeHTHaﬂ, HOHHAas, MeTaJ'IJ'II/I‘—IeCKaSI), KpI/ICTaJ'IJ'II/I'-ICCKaH
peléTKa, KOppo3usi METAIIJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW PEaKIMU, MPEIETbHO TONyCTUMAas
koHueHtpanus [1/IK Bemectna;

WJUTFOCTPUPOBATHh B3aUMOCBSI3bh OCHOBHBIX XUMHYECKHX TOHATHH U MPUMEHSTH 3TU TOHATHS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY ISl COCTaBJICHHS (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHUUYECKUX PEAKIINH;

OTPENEATh BAJCHTHOCTh M CTEMCHb OKHUCICHHS XWMHYECKHX JJIEMEHTOB B COCAMHEHUSX
pPa3IMYHOTO COCTaBa, MPHHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIACCy COCTUHEHUW TI0
dbopmynam, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, HOHHAs, METAUIMYECKas) B HEOPTaHMYECKUX
COCIMHCHUSX, 3apsAJl MOHA IO XUMHUYECKOW (opMyre, XapaKTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHMYECKUX COCAMHEHHUH, THIT KPUCTATMYCCKON PEeETKH KOHKPETHOTO BEIIIECTBA,;
packpeiBath cmbica [lepuommueckoro 3akona JI. M. MenpaeneeBa M JEMOHCTPUPOBATH €r0
IMOHMMAaHHE: OIMKCHIBATh W XapaKTepu3oBaTh TabmuuHyr (opmy Ilepuoandeckoil CHCTEMBI
XMUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymnmna)» U «mobodHas
noarpynna (b-rpymnma)», Manble u OOJbIIMe HEPUOABI, COOTHOCHTH O00O3HAYEHHS, KOTOPHIC
HMEIOTCS. B TIEPUOJUYECKON TaONHIe, C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sAapa, o0Iee YUCIOo JICKTPOHOB M PACIPECIICHHE HX
10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB
U UX COCJAMHEHUHU B Ipelerax MajbIX MEPHOJOB U TIJIaBHBIX MOATPYII C YYETOM CTPOCHHS MX
aTOMOB;

KIIACCU(UITMPOBATh XUMUYECKHE SIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA, XUMUYECKHE PEaKIIUU
(Mo 4yMcny W COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, ™o
M3MEHEHUIO CTETICHEH OKHMCIICHHSI XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OO0MIME W cHelu(HUUecKne XHUMHYECKHe CBOWCTBA MPOCTHIX W
CJIOKHBIX BEIIECTB, MOATBEPKIAsT ONMUCAHUE MPUMEPAMU MOJIEKYJSAPHBIX U MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTUUECKON TUCCOIMAIIMU KUCIIOT, 1IEJI0UYel U COJIeH, MOJTHbIE U
COKpaIlEHHBIE YpaBHEHHS peakluii MOHHOTO OOMEHa, YpaBHEHUS PEaKIUi, MOATBEPKIAIOIINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca ITUX PeaKInii;



IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH IPOTEKaHUS
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa 1o (GOpMyse COEIMHEHUS, MACCOBYIO [OJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 10 YPAaBHEHUIO XUMHUYECKOU pEaKIny;

co0roaTh MpaBWIIa MOJIB30BAHMS XUMMUYECKOI IOCynoil u 1abopaTopHbIM 00OpYIOBAaHUEM, A
TaKKe MpaBuiIa OOpalIeHHs C BEIIECTBAMU B COOTBETCTBHUHM C MHCTPYKIHSIMH IO BBITIOTHEHHIO
71a00paTOPHBIX XMMHYECKHX OTBITOB IO MOJYYEHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

IIPOBOJUTh PEAKLMH, MOATBEP)KJIAIONINE KAYeCTBEHHbIM COCTAB pA3JIMYHBIX BEILECTB:
pacrno3HaBaTh OMNBITHBIM IYyTEM XJIOpHUA-, OpoMuA-, HOAMJI-, KapOoHaT-, (ocdar-, cumukar-,
cynbdar-, TUIPOKCHA-WUOHBI, KATHOHBI aMMOHHMS W HOHBI HM3yYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE ONEpAI[UM MBICIUTEIbHON AESITEIbHOCTH — aHAIM3 M CHHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATHU3allNI0, BBISIBICHUE NPUYMHHO-CIIEICTBEHHBIX CBSI3€H — U M3y4eHUS
CBOMCTB BEIECTB U XHUMHUYECKUX pEAKIHi, €CTeCTBEHHO-HAyYHble METOJbl IO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).



TEMATHUHYECKOE IINIAHUPOBAHHUE 8 KUIIACC
Ne HaunmeHnoBanue pa3aejioB 4 TeM Koanvecro yacos
n/m nporpaMMal Bcero | KonrpouabHbie IIpakTHyeckue JJICKTPOHHEIE (It PPOBLIC)
o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pazjea 1. IlepBonayanbHble XUMHYECKHE IOHATHS
11 z(cifgiosﬂlziﬁia; ICI)S;II?TCI::)ECKOI?I 5) 2 bubmmorera [TOK
CSTCITBHOCTH HCIIOBEKA https://m.edsoo.ru/7f41837c
1.2 BeniecTBa u XMMHUYECKUE PEAKIIUU 15 1 Eggg?lﬁzlazgiorﬁﬂ £41837¢
Wroro mo pazueny 20
Pasnen 2. Baxuneiiine npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsarue 06 6 bubnuoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucnorax u 8 1 bubnuoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMenToB /. U. MenpaesneeBa. Ctpoenue aToMoB. XUMHYeCKAast
cBf3b. OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE

peakuuu

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrtema

bu6mmoreka [IOK

3.1 XUMHUECKUX deMeHTOB JI. 1. ! https://m.edso0.ru/7f41837¢c
Menneneea. CTpoeHue atoma
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEJIBHBIC PEAKIINU
bu6mmoreka [JOK
Hroro no paspery . https://m.edsoo.ru/7f41837c
PesepBHOE BpeMmsa 3 Bubmzorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME
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9 KJIACC

Ne o/ HanmeHnoBaHue pa3jesioB U TeM KoanvecTro yacoB JuexkTpoHHbIe (UG poBbLIE)
nporpamMmmsl Bcero K()]-[Tp()_]‘[],]—[b]e HpaKanecxne Oﬁpa30BaTeJIbHLIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo H XuMH4YecKHe peakiuu
11 [ToBTOpEHue u yriydieHue 3HaHul 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIeJIOB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. 8 1 1 bubnuotexa [JOK
XUMHYECKHE PEaKIMU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTauibl U X cOeIMHEHUS
21 OO6mast XxapakTepUCTHKAa XUMHUUYECKUX 4 1 bubnuorexa [JOK
anemeHToB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
o | o e ; B LOK
S https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX Eu6mmorexa LIOK
2.3 2g:§§$$;/A_rpymH' Asor, ocdop n nx ! 1 https://m.edsg).ru/7f41a636
24| mewemnos NArpym. Viacponn 8 ) 2 bubanotexa LIOK
KpEMEHIA 1 X COETMHEHIA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3pen 3. Merajliibl M1 UX COeTUHEHUS
. bubmuoreka [JOK
3.1 Obimpe CBOHCTBA METAILIOR 4 https://m.edsc])lo.ru/7f41a636
3.2 Baxxseime MeTajuIbl 1 UX COSIUHEHUS 16 1 2 ﬁtﬁﬁ?ﬁiﬁs&?ﬁ/? £412636
Hroro no paszneny 20
41 Pasnen 4. Xumus n okpy»kaomas cpeaa 3 bu6mmoreka [JOK
BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKa https://m.edso0.ru/7f41a636
Wroro no pazgeny 3
PeszepBHoe Bpems 3 bubmmorexa LIOK
https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoJunyecTBo yacoB Jlata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTtuuyeckue W3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumMuu B )KU3HU 1 bu6mmoreka [{OK
yejoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padota Ne 1 «[IpaBuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [JOK
oOparteHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa u cMecH. CriocoObl 1 bu6moreka [IOK
pasjeseHus cMecei https://m.edsoo.ru/ff0d26ca
S| cwecelt (na npivepe omeria nosapenoii | 1 Bubmorera LIOK
comuy https://m.edsoo.ru/ff0d28c8
bubnuoreka [IOK
6 ATOMBI 1 MOJICKYJIEI . https://m.edsi.ru/fdeZaGc
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d2d50
10 Xemwconan Gopuys. Barcmmocrs arowos | 1 Bufimorera LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTENbHASI MOJIEKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHYECKOTO dJIEMEHTA B 1 bubnunoreka [JOK
COEJITMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecta. Mosb. MousspHas 1 bubnuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMHUYCCKHE SBIICHUS. 1 bu6nmoreka [JOK
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XUMHYECKast peaKust

https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycinoBUs IPOTEKAHUS bubmuorexa [IOK
XUMHUYECKHX PEaKLUit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. bubmuorexa [IOK
XUMHUYECKUE YPABHCHUSI https://m.edsoo.ru/ff0d3b88
17 Berancienust konmmaecTBa, MacChl BEIIECTBA bubmmoreka [{OK
10 YPaBHEHUSM XUMHYCCKUX PEaKIHid https://m.edsoo.ru/ff0d5708
18| (coommenm. prsonemmn smemens Bumorexa LIOK
A - P ’ HI ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19| wumonemer, OGodmenc u Bubmorexa LIOK
1 Amet. - https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlnsl 3HAHUI
20 KonTponsnas pabora Nel no teme bubnuoreka [IOK
«BerecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
2 Knropon e ameent 1 mpoctoc nemeorso buGaorexa LIOK
pod P m ’ https://m.edsoo.ru/ff0d448e
O30H
22| tonopos (peariun oxncronns, ropert) uGanotesa LIOK
poaa {peaxit - TOP ' https://m.edsoo.ru/ff0d4614
ITousarue 00 oxkcumax
23| madoparopmn powsenmoo! Bubanorexa IOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHenne Kucnopoa
24| nomsine.o repwoxminicoron ypasmer ubanorexa IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTCPMHUUYECKHUX PEAKITUIX
25 | Jupasmenc nosmra. enocaon 6o BuGmorera I1OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
26| dlonyeenmen cobmpane metopor Bubmorexa LIOK
yi Up poZa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOWCTB)
27 Bonopox — a5eMeHT U pOCTOE BEILECTBO. bubnuoreka LIOK
Haxoxpaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 dusnyeckrue U XMuMHUUYECKHEe CBOMCTBA bu6nmoreka [JOK

BoJiopoja. Ilpumenenune Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK

29 [ToHsiTHE O KUCIIOTAX U COJISIX https://m.edso0.ru/ff0d50d2
30 Crioco0sl moTydeHust BOAOPOia B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas Tta Ne 4 1o TeM
31 <<1PI(2;JIy‘-IefI(I:/I€aI/I gigzngne Boc;ogoza bubmorexa HOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
. " bubnuorexa [JOK
32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTaIPO https://m.edsoo.ru/ff0d542e
Broraucnenus 00pEMa, KoJIM4ecTBa BEecTBa
33 rasa 1o ero I/ISBCCTHO;VIy KOJIMYECTBY . bubmmorexa [TOK
,, https://m.edsoo.ru/ff0d55a0
BEIECTBA WM 00BEMY
Brrunciaenus 006MOB Ta30B 1T BHCHH
34 peaKHEIJII/IeHa oc?r?oge ;)aKOfe(l) 06:éi]/1€{11xe © bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 duznueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bu6mmoreka [IOK
HHIAKATOpaX https://m.edsoo.ru/ff0d59e2
3 nenacommenmse pacraops. Maccosan rons BuGnorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubmuoreka [JOK
omnpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcubl: coCTaB, KilaccuUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| enormmin, oonosm 1t avotepm Bufimmorerca LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cOCTaB, KIaccU(UKALINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4eHue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, knaccudukanus,

bubmuoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue U XUMHYECKUE CBOMCTBA KUCIIOT bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
MOJIy4CHHSI, XMMHYECKUE CBOCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»
48 I'enernueckas cBsi3b MEXAY KilaccaMu bubnuorexa [JOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 OO0o0IIeHre U CHCTeMAaTH3alNs 3HAHUN bubmmorexa [TOK
“1 i https://m.edsoo.ru/00ad9ch2
KonTponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BH6H_HOTeKa LOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
5L xumaccran newertron, Honme o pyrnax Bubmiorera LLOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas Bubmorexa [IOK
52 cHucTeMa XMMUYeCKuX djaeMeHToB []. U. .
https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, Tpymmbl, TOATPYIIIHI bubmmorexa [IOK
PHOJBL, TPYHTIBL, HOATPYIL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnnoreka [JOK
N3oTombl https://m.edsoo.ru/00ada342
o | oo oo s B LOK
pHoA T https://m.edsoo.ru/00adaébc
Menneneesa
56 eromonowenmo  Méposumecro ncren ubmiorera LIOK
pHOA https://m.edsoo.ru/00ada824
. Y. MeHnaeneeBa
3nauenue [leproanueckoro 3akoHa ass
57 pa3BuTHUs HayKu U npaktuku. /. 1. bubnuorexa [IOK

MenneneeB — y4€HBIN, IEAror u
IpaKIaHUH

https://m.edsoo.ru/00ada96e
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58 DIEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubmmoreka [JOK
XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [JOK
59 Hormast xumieckas caasb . https://m.edscﬂ).ru/OOadac34
60 KoBasneHTHas moJisipHasi XAMUYECKas CBS3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanenTtnas HenoJsipHas XMMUYECKas CBS3b 1 bubmmorexa LHOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenens oxkncnenis . https://m.edsc]i).ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIUTENTN U BOCCTAHOBUTEITH 1 https://m.e dsg).ru 100adb076
65 KonTponsnas pabora Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenue aroma. XUMHUYECKAst CBS3bY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeHE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alus 3HAHUIT https://m.edsoo.ru/00adb33c
67 Peseprubiit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubiit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEeMaTH3aIMsl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Konrpoasubie | IlpakTtuuyeckue Aara o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypcbl
[Tepuonnueckuii 3akoH. [lepronnueckas BuGmmotexa LIOK

1 CHCTEMa XMUHECKHX JMeMeHT0B /1. 1. 1 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU CBOI?CTB Bubmorexa [IOK

2 XUMHICCIHX STEMEHTOB TEPBRIX TPex ! 07.09.2023 | https://m.edsoo.ru/00adb6h6
TePUOJIOB

3 Knaccudukaius u HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHUYeCKUX BEIISCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMu4yeckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IToBTOpEHUE U yriIyOneHne 3HaHUI 1 1
OCHOBHIEX pa3z[eigByKypca 8 Kiacca» 20.09.2023

5 Knaccudukanus XuMudecKuX peakiui 1mo 1 bu6mmoreka [IOK
pa3IMYHBIM MPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOM Bubnmorexa [IOK

! peakiu. TToHATHE O rOMOreHHbIX 1 . 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHSIX
[ToHaTHE O XUMHYECKOM PaBHOBECHH.

8 @DaKTOPBbI, BIUSIOLIME HA CKOPOCTh 1 bubnuorexa [JOK
XUMUYECKON PeaKkIiy U MO0JI0KEHNE 28.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubnuoreka [JOK
peaKnuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTHYECKON BuGmuorexa [IOK

10 mucconuannu. CuibHbIE U Cradble 1 05.10.2023 | https://m.edso0.ru/00adcd68
AJEKTPOJIUTHI

11 HonHble ypaBHEHMS peakuuii 1 bubmmorexa [IOK

11.10.2023 | https://m.edsoo.ru/00add448

12 XUMUYECKHE CBOMCTBA KHCIOT U 1 bu6mmoreka [JOK
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OCHOBaHHIi B CBETE MPEJICTaBICHHIA 00 12.10.2023 | https://m.edso0.ru/00add5d8
ANIEKTPOJIUTUICCKON TUCCOITUAIITU
XUMHUYECKHE CBOMCTBA COJIEH B CBETE Bubiorexa [IOK

13 MIPEJICTaBICHHUA 00 AIEKTPOTUTUICCKOM 18.10.2023 | https://m.edsoo.ru/00add8h2
JIMCCOLIMAIAN T " '

14 [TonsiTue o ruaponu3e coJien bubmorexa [TOK

Apodt 1 19.10.2023 | https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK

15 Obobmenne 1 CHCTeMATH3AIHS SHAHHH 25.10.2023 | https://m.edsoo.ru/00addd12

16 [IpakTueckas pabota Ne 1. «Pemenue bubnnorexa [JOK
IKCIIEPUMEHTAIBLHBIX 33141 26.10.2023 | https://m.edsoo.ru/00addbfa
KonTpomasnas pabora Ne2 o teme Bubmorexa [IOK

17 «DNEKTPOUTHYECKAS JUCCOIMAIIMS. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKHE pEeaKlii B pacTBOpax» T " '

18 OO6mrast XxapakTepUCTHKA TAJTOTEHOB. bubmuorexa [JOK
XMMHUYECKHE CBOWMCTBA Ha MPUMEPE XJIopa 09.11.2023 | https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa, Bubmorexa [IOK

19 XUMITIECIUE CBOHCTRA, Oy ST, 15.11.2023 | https://m.edso0.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padota Ne 2 o Teme Bubmorexa [IOK

20 «ITomyuenue CONSTHOM KUCIOTHI, H3y4eHUE 16.11.2023 | https://m.eds0o.ru/00ade348
€€ CBOMCTB» T — '
Beraucienus o ypaBHEHUsIM Butmiorexa LIOK

21 XHMHUCCKHX DEAKLHH, ECIH OJHH 13 22.11.2023 | https://m.eds00.ru/00ade48s
peareHTOB JaH B H30BITKE

29 O6mas xapaktepuctuka nemMeHToB VIA- bubnnoreka [JOK
TPYIIIIbI 23.11.2023 | https://m.edsoo.ru/00ade64a
AJoTporHble MOAU(UKAIIUY CEPhI. Bubmiorexa LIOK

23 Haxoscnetite cepet i €€ COCUHCHIH B 29.11.2023 | https://m.edsoo.ru/00ade64a
pHUpoie. XUMUYECKHE CBONCTBA CePBI

o CepoBonopos, cTpoerue, GpuzndecKue u bubnuoreka [JOK
XUMHUYECKHUE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KHCIIOTA, Bubmiorexa 1IOK

25 (pu3HHEECKNE 1 XUMHYECKHE CBOHCTBA, 06.12.2023 | https://m.edsoo.ru/00adea28

IMPUMCHCHUC



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XUMHUYECKHE pCaKkuum, JCKaIurue B OCHOBC
MMPOMBIIIJIICHHOT'O crocoba MOJIYyUYCHUA

26 CEpHOM KUCJIOThl. XUMHUYECKOE bubmmorexa [IOK
‘ 8 07.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMICH CpeIbl
COCITMHEHUSIMU CEPBI

97 Brranciierne MaccoBoit 10711 BEIXOAa bu6mmoreka [{OK
NPOJIyKTa PEaKIuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0mmas XxapakTepucTuKa JeMEeHTOB V A-

28 rpynmnsl. A30T, pacripocTpaHEHHE B bubnnorexa [JOK
npupojie, GU3nvIecKue U XUMUIECKUE 14.12.2023 | https://m.edsoo.ru/00adeea6
CBOICTBA

29 AmMuax, ero (pu3NYeCKue 1 XUMUYECKHE bubnnorexa [JOK
CBOWCTBA, MOJIyYCHHE U PHUMEHCHUE 20.12.2023 | https://m.edsoo.ru/00adf004

o
0| lonyaenme ammmasa, wsyrermie o uGanoresa LIOK
. ’ 21.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuoreka [JOK
XUMHYECKHE CBOICTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3o0BaHME HUTPATOB U COJIEH

32 | yaoSpemit. Xumriccroe arpracie ubmotera LIOK

L 28.12.2023 | https://m.edso0.ru/00adf518
OKpY’KaloIlel cpeibl COeAMHEHUIMHU
azoTa
3| ochopman xienora, et Bufimorera LIOK
. 10.01.2024 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
TR I A —— BuGmorera I1OK
N 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu

35 Yraepon, paclipoCTpaHEHUE B IIPUPOJIE, bubnunoreka [JOK
(du3MUecKHe M XMMUYECKHE CBOHCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6mmoreka [JOK
MpOOJIeMBbl, CBSI3aHHBIEC C OKCHIOM 18.01.2024 | https://m.edsoo.ru/00adfebe
yriepoaa (1V)

37 VropHas KACIIOTa U €€ COIIN bu6nmoreka [JOK
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24.01.2024 | https://m.edso0.ru/00ae006¢c
IIpakTHyeckas Ta Ne 4 o Tem
38 "l'rl)sﬂyqeflileayriiizciio rar(s)a o bubmorexa HOK
) " 25.01.2024 | https://m.edso0.ru/00ae027e
KauectBennas peaxius Ha KapOOHAT-UOH
39| opmmmmcesm nomostame xos 0 Bubamoterca LIOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoia
40 Kpemunuii u ero coennuenus bubmaorexa LIOK
01.02.2024 | https://m.edsoo.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue

a1 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuoreka [JOK
«Baxueiime HeMeTauIbl U UX 07.02.2024 | https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
Kourpoabaas Ta Ne3 o Tem

42 <<];)am€{(;J;'Iije flif/IOeTzJ-‘II\in I/IOI/IXe ) bubmorexa LIOK

08.02.2024 | https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO6mrast XxapakTepUCTHKAa XUMUYECKUX
15| on mmerammmn cpuoram—cO Bu6mtorexa LIOK
. N 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBa
METAJIJIOB
| e ot B LOK
21.02.2024 | https://m.edsoo.ru/00ael156
METAJIJIOB
OO6mue crnocoObI MOTYYCHHS METAIIOB.

45 Crnasel. BeruucneHus no ypaBHEHUAM bubnuoreka [IOK
XUMUYECKHUX PEaKIHi, eCIIN OJUH U3 22.02.2024 | https://m.edso0.ru/00ael1156
pEareHTOB COJICPKUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIOB bubmmorera [IOK

28.02.2024 | https://m.edsoo.ru/00ael278

47 [lenouHbIe METAILITBI bubmorexa LIOK

29.02.2024 | https://m.edsoo.ru/00ael4b2
48 Oxcupl U TUIPOKCHIBI HATPHS U Kalus bubmorexa LIOK
06.03.2024 | https://m.edso0.ru/00ael14b2

49 [IlenouHo3eMenbHbIE METATIIBI — KAJIBLIUI bubnmoreka [JOK

1 MarHuu 07.03.2024 | https://m.edso0.ru/00ael5e8
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50

Bakueiiiue coeTuHEeHU KaJIbLIUS

bubmuoreka [JOK

13.03.2024 | https://m.edso0.ru/00ael5e8
51 O0001enre U cucTeMaTu3anys 3HaHAN 20.03.2024
52 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHCHUS 21.03.2024 | https://m.edso0.ru/00ae1886
[TpakTraeckas padora Ne 6 o Teme Bubmorexa [IOK
53 XGCTKOCTI’,,BOHH 1 METOJIBE e 03.04.2024 | https://m.edso0.ru/00aelae8
YCTpaHEHHSI
. bubmmoreka [IOK
54 AmOMHHHH 04.04.2024 | https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe cBOWCTBA OKCHIA U bubnnorexa [JOK
THJPOKCH/IA 10.04.2024 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso 11.04.2024 | https://m.edso00.ru/00ae1d86
57 Oxcuipl, THAPOKCHIBI U cotiu xkene3a (1) bubmuorexa [JOK
u xenesa (I11) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTeMaTU3alus 3HAHUH 18.04.2024
[Tpaktuueckast padota Ne 7. Pemenue BuGmuotexa LIOK
59 OKCTICPHMCHTAILHDIX 38/IA1 0 TEME 24.04.2024 | https://m.edsoo.ru/00ae3de8
«Baxknennine MeTalIbl U UX COETUHEHUS)
Brruucienus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3 Bubmiorexa LIOK
60 PCArcHTOB J1a B H3OBITKE HIIM CONCPKUT 25.04.2024 | https://m.eds00.ru/00ae1750
npuMecy. BeIYucIeHrs: MacCOBOM JI0JIH T E— )
BBIXOJIa MPOJIYKTa PEAKIUU
61 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 08.05.2024
62 KonTtposnpHas padota Ne4 o teme
«BaxkHeHINEe METaIIBI U UX COSTUHEHUSI 15.05.2024
63 BemecTsa 1 marepuansl B IOBCEAHEBHOU bu6mmoreka [JOK
JKM3HHU YEJI0BEKA 16.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYXKaIOLEen bubnuorexa [IOK
cpenbl 16.05.2024 | https://m.edso0.ru/00ae4270
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65 Ponb XuMuM B pelieHUH 3KOJI0TMUECKUX 1 bubnuorexa [JOK
npo0ieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oOICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMsl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMsl 3HAHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






