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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero o6pa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C YYETOM KOHLEHIIMM IMPETOAaBaHusl yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprauuzanuix Poccuiickoit deneparmu.

[IporpamMa mo XxumMuu [a€T NpeACTaBICHHE O IeNAX, oOIied crpareruu OOydYeHMs,
BOCIIUTaHUsI U pPa3BUTHA OOyYaroIMXCs CpEACTBaMHU Y4YeOHOIro IpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpHUPOBAaHME 10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONPEAEISAET KOIMUECTBEHHBIE
M KauyeCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3yYEHHUs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeenseT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, a TAK)Ke TPEOOBaHUH K pe3yJibTaTaM 00yUEHUS] XUMHH
Ha YpOBHE Leled M3ydeHus IpeaIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABaTEIbHOU
JeSITeIbHOCTH 00yUaloIerocs 10 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHUEe XUMUH CIYKUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEJCTaBICHUN O MaTepUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
IPEICTaBICHNs O B3aMMOINPEBPALICHNUAX YHEPTUU U 00 IBOJIIOLIMHU BEUIECTB B IPUPOAE, O MyTAX
pemieHust TI00anbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTUS YEJOBEYECTBA — CBHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIA]1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAayYHO! I'PaMOTHOCTH 00y4aroIIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlaHHble HampaBiaeHHUs B OOYYEHMHM XUMHMM O00ECHEedMBaIOTCS CHEUU(UKON colepiKaHus
y4eOHOro mpeaMeTra, KOTOPbIM SBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0il HAyKN XUMHHU Ha OTPeACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMBI NIEPBOHAYAIbHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa coaepskaHUsl MPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl IMOHATHH O XuUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI



CTPYKTYpPHO OPTaHM30BaHbI 110 IPHHLHUITY IIOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

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

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

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— MPEACTaBIECHUHN 00 MEKTPOIUTUYECKOHN TUCCOLMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASA (YHKIHMU OOBSCHEHUS M IPOTHO3UPOBAHMS CBOWMCTB, CTPOEHHUS U BO3MOMKHOCTEH
IIPAKTUYECKOrO IPUMEHEHNUS U MOJTYyUYEHHUS U3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAaHHUIO U METOJaM II03HaHUA B Hayke. M3yueHue xumMun
IPOMCXOOUT C TPUBJICYEHUEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accy.

[Ipu n3ydyeHun XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpBI. 3ajjaya y4eOHOro NpeaMeTa COCTOUT B (POPMUPOBAHHUU
CHCTEMBbl XMMMUYECKUX 3HAHUNH — BaXHEWIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOIICHNN K HAyYHBIM METOJ]aM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIil, B
(GOpMHMpPOBAaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX IPUMEHEHMH B Yy4eOHO-
IIO3HABATEILHOM U y4eOHO-UCCIIE0BATENIBCKOM 1EATEIbHOCTH, OCBOCHUH MPaBUl O€30M1acHOrO
00palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3yyeHMHM XUMHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (hopMUpPOBaHNE MHTEIIEKTYalIbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TPHUHITHUIO DPEUICHUH, CIIOCOOHOM amanTUpoBaThcs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATHYECKOE MPUOOIICHHE OOYyJYalomuxcs K
CaMOCTOSITCJIBHOM ~ IMO3HABaTENbHOM  JEATENbHOCTH, HAy4YHbIM  METOJAM  IIO3HAHUA,
(GopMHPYIOIIMM MOTHBALIUIO U PA3BUTHE CIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYArOIIMMUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIINI ), UMEIOLINX YHUBEPCAIIbHOE 3HAaUECHUE JUIsl Pa3IMYHbIX BUJIOB AEATEIBHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yyciae YMEHHH OOBACHATh M OLCHHMBATH SBJICHHUS OKPYXKAIOLIET0 MHpa, MCIOJb3Ys 3HAHUS U
OMBIT, TOJYYECHHBIE TNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH pelieHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATECIBHOCTH;

— (popMupoBaHue y o0yyaromuxcs I'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XMMHUYECKHX 3HAHUHN Ul BBIPAOOTKU SKOJIOTMYECKH LIEJIeCO00pa3HOro NOBENCHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



—pa3BUTHE MOTHUBAIMH K 00yUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTH AaJbHEHIIero 00yueHusl.

OO1miee 9nCIio 4acoB, OTBEACHHBIX Il M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€JIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckre CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3eMEHTbl. CHUMBOJBI XMMHUYECKHX HJIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENIbHAsT MOJIEKYJIIpHas
Mmacca. MaccoBasi 10J11 XUMHYECKOI0 2JIEMEHTA B COSIUHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €MHHUII BenecTBa. Pacu€Tel mo popmynam XUMHUYIECKUX COSTUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BellecTB. XumMuueckue ypaBHeHUs. Kinaccudukanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBuiamMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHHEM, M3YYCHHE M OINUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XMMUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella C KUCIOTON) SABJICHU, HaOII01eHHEe
UM ONHCAaHHWE TPU3HAKOB TMPOTEKAaHMS XHMMHUYECKUX peakuuid (pas3jokeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenue cmoco6oB
pasJeNeHnuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPUBAHHE, IUCTHIUISAINS,
xpomarorpadus, TpPOBEICHHE OUYUCTKH TIOBAapPEHHOW COJM, HAOJIOJEHUE U ONHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEILLIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHCIOpPOAAa B JaOOpaTOpu M
npoMbIIIeHHOCTH. KpyroBopot kucnopona B mpupoze. O30H — autoTporHas MOAU(HUKAIHS
KHCIIOpOJa.

TennoBoir >(pdekT XUMHUYECKOW peaklnv, TEPMOXHMHUYECKHE YpaBHEHHS, JK30- H
SHAOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yrojib M METaH. 3arps3HeHHe BO3[yXa, YCHJICHHE
NapHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOJE,
buznyeckrue 1 XuMUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHus. KucioTsl u comnu.

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

®dusnueckue cBoiicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHbIE pacTBOphl. PacTBopuMocCTh BellecTB B Bojie. MaccoBas 10js BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

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

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XUMU4eckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COIECPIKaHUs KUCIOpOoJa B BO3JyXe, MOJyuyeHHE, COOMpaHHe,
pacmo3HaBaHMEe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpallleHUs TOpeHHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMyi OKCHJIOB M OIHMCAHHWE HMX CBOWCTB, MOJy4YeHUE, COOMpaHWe, paclO3HAaBaHUE H
W3Y4YCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIMIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momib, WccleoBaHWEe OCOOEHHOCTEH pPACTBOPEHHUS BEIECTBC Pa3IMYHON pPacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM M KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPTraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMU,
peakuui HEUTpanu3aluu, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucremMa xumMudeckux sjiementos JI. U.
MenpeseeBa. CtpoeHune aToMOB. XHMHYECKasl CBsI3b. OKUCIAMTEIbHO-BOCCTAHOBHUTEIbHBIEC
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUKA XUMHUYECKUX »dyieMeHToB. [loHsTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIe OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMHYecKHX odiemeHtoB J[. .
MenneneeBa. KoporkomepuoaHas W JMHHONEpUOaHAs ¢opmbl [lepmoanyueckoid CHCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. W. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IIEPUOAAM.



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

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCIICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 MHCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, Tak U TOHSATH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TOHATUS: HAY4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKHM 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

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

9 KIIACC

BemrecTBo M XMMHYECKAasl peaKIUs

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux oanemeHtos [J[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLHUS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BewniecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM U BUJA XUMHUYECKOU
CBS3U.

Knaccudpukanuss ©1 HOMEHKJIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMUUYECKHX peakiuil MO pa3IMYHbIM MpH3HAKaM (IO YKCIY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeTCHEeH
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JDK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TE€TEpOTeHHBIX peakuusx. [lonsTue o
karanuze. [loHsiTHE O XUMHUYEeCKOM paBHOBecHMH. DaKTOPhL, BIMSIOUIME HA CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBleHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OasiaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C PAa3IUYHbBIMU BHUJAAMU XHMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIIA0BIC DIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HaATpPHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCIIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHuWe
ocajka, BbIICNIEHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, peakluu Pa3jIoXKEHHUS, COCTUHECHHUS),
pacro3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTansbl 4 MX coeIUHEHUS

OO0masi xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue M (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeETaJllaMH, HEMETaJllIaMH,
niesioyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEHHE,
npuMeHeHue. [IeicTBre Xj1opa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BakHenue XJIopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U CEpbl. XUMUYECKUE CBOHCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (U3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMy4eHHusi cepHOil KucioThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOI KUCIOTHI, KaUeCTBEHHAsI peakius Ha cyabdaT-uoH. Haxoxaenue
ceppl M €€ COoeAMHEHHH B Tmpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpAICHUSI.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCICHMs. A30T, paclpocTpaHeHHEe B MpuUpone, (QU3NYECKHE U
XUMHUYeCKHe cBoricTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3N4ecKue U XUMHUSCKUE
CBOICTBa, MonydeHue u npuMeHeHue. Comu aMMOHUS, X (PU3MYECKHEe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX



yaoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, pusznyeckne u xummuueckue cporictBa. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOWMCTBa, mojydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEpaJIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHHUS. YTJEpPOJ, AIIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, hu3ndecKkue U XuMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupael yraepoaa, ux (puU3nyecKkue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJIyYeHHE U MPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, uX (U3MYEecKMe M XMMUYECKHE CBOMCTBa, MOydeHHEe U npumeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauabHBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX YIIepoia
(MeraH, »TaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YyKCycHas kuciuota). [Ipupoansbie
WMCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepadOTKH
(OeH3uH), UX poJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJM B KHU3HU YEIOBEeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpEeMHUEBOM KucioTe. CUITUKATHI, UX HCIIOJIB30BAHKE B OBITY, B IPOMBINIIICHHOCTU. BaxHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3yueHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIui Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauWBaHHWS  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUYECHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUM peakiuu Ha cyib(paT-HOH W HaONoJIeHUEe MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOKHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCHOPHBIX YI0OpEHUIH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peakIuid Ha HWOH aMMOHUA U Qocdar-uoH W U3ydYeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
HCIIOJIb30BaHNE BUJECOMATEPHATIOB), M3yUYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICHHE C TPOIECCOM aACOpPOIMU PAacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOMyUeHUE, cCOOUpaHue, paclo3HaBaHUe
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YCHHE TMPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJIEHHE C MPOAyKLIHEH
CHJIMKaTHOW MPOMBIIIJICHHOCTH, PEUIeHHE 3KCIepUMEHTAIbHBIX 3a/a4y No TeMe «BaxHeiimue
HEMETAIUIBI U X COCTUHEHUS.



MeTasibl M MX COeTMHEHHS

OO0mass xapakTepUCTHKAa XHUMHYECKUX DJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKast
peléTKa. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOMy4YeHus] MeTaioB. [IoHATHE O KOPPO3HH METAIlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: ooxkeHue B [lepuoanyueckoit cucTeMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kaiust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTUHCHHI.

[[lenouyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHpeneeBa, CTpo€HHME HMX aTOMOB, HAXOXIEHUE B
npupozae. PU3nyecKkue U XMMHYECKUE CBOWCTBA MarHus M Kajblusa. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B llepuogmueckoil cucrteme Xumuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckodr cucrteMe xumuuyeckux osnementoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXOXJACHUE B Mpupojae. OPu3nNdecKkue 1 XMMHYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuil Ixkcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB WM CIUIABOB, HMX (PU3WUECKHMMH CBONCTBaMHU,
U3YYCHHE PE3YJIBbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HMCITOJIb30BAaHHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, KaublUs, aIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(IIT), memm (II), HaGmrOIeHNE W OMKCAHKUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPHUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'MIPOKCHUIA ATFOMUHUS U THAPOKCU]IA IIMHKA, PELIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «Bakaenime MeTalluIbl U UX COSTUHEHUS.

XuMus M OKpyKawLias cpeaa

BemecTBa m Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHUMHUUYECKHX peaknuii B OwbiTy. IlepBas moMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpesl (TpeeNibHas JOMyCTUMasl KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B pereHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISETCS
4yepe3 MCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISTFOLLIMXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHBIC IOHITHSA: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odwusmuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaIMOaKTHBHOCTh, MOJIEKYJA, JJICKTPHUECKUH 3apsiji, TPOBOJHUKH, IOIYNPOBOJIHUKH,
JTUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BELIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanme, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadust: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOTLTUBO, BOJIHBIC PECypCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OOHIeEro oOpa3oBaHUs
JIOCTUTAIOTCS B XOJIe OOYYCHHsI XMMHUU B €IMHCTBE YUeOHOM U BOCIIUTATEIHLHOU JIEATETHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT MpOLIECcCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLTUAIN3AIIMN 00YYarOIIUXCS.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMNA W PACHIMPEHUE OIBITA JEATEIHHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIMTAHUSA:

[IEHHOCTHOTO OTHONICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKHM B KH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGpOpMaIueil 0 MmepeoBbIX JOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoicTBe
MUpa 1 00IIeCcTBa;

2)rpa:kIaHCKOro0 BOCIIUTAHUSA:

MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATENIbCKOM, TBOPUECKOH M JAPYTrUX BUJAX JAEATEILHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOI COBMECTHOM NIEATEIHHOCTH MPHU BHITIOJTHEHUH Y4eOHBIX, TO3HABATENILHBIX 3a/1a4,
BBIMOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOILM B IMpoLecce 3TON yuyeOHON AesTeNbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TOBEICHHWE W TIOCTYNKH CBOMX TOBAPHUINECH C MO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUIN TTOCTYIIKOB;

3)1IIeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XHUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY MJIs
MOHMMAHUS  CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3AX YEIIOBEKa C MPUPOTHON CPEloil, 0 posu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJy4YEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAONIOJaeMbIX TMPOIECCOB M SBJICHHIA, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMH TEXHUYECKUMH CpEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHH;

UHTEpec K OOyUYCHHMIO M TO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOCKTHONW M HCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEM;

4)(popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHUE IOCIEJACTBHI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YIOTPEeOJEeHUs aJIKOrojsl, HAPKOTHKOB, KYpEHHSs), HEOOXOIUMOCTH COOIIOICHUS



mpaBuj O€30MaCHOCTH TPH OOpAIICHWH C XUMHUYCCKHMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3y4eHHUI0 Mpodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
TPpyoy U pe3yjbTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIWUBUIAYATbHOW TPACKTOPUHU
MPOJOHKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEeNHON MPOPECCHOHAITBHONU NESITCIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATLCS B MPO(decCHoHaNbHOM cpere;

6)3K0J10rM4eCKOro BOCTIUTAHUS

IKOJIOTHUYECKHU TIEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY U TICUXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MACHOTO MOBEJCHHS P padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYAIHsIX, YTPOXKAIOIINUX 37J0POBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3yUYEHUU XUMHUH, JJIs pelICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOUIEH MPUPOTHON CPEOil, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBbl, OCO3HAHUS TJI00ATLHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTOE.), KOTOPHIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpa, U yHHUBEpCalbHbIC yueOHbIE NEUCTBUsA (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlorn4eckue 1ecTBUSA:

YMEHHS HUCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCy X AeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIecCe MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa30OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUuh — TpU pelIieHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJETBHBIX TPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUMS B U3yUaeMbIX IPOIECCaX U SIBICHUSIX.

basoBble ucciieoBare/ibCKue 1eCTBUA:



yYMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM MpOIecca, CaMOCTOATEIbHO MMPOTHO3UPOBAThH €TI0
pe3ynbTar, (GopMyIUpoBaTh OOOOIIECHHMS M BBIBOJBI IO pPE3yJibTaTaM IMPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

PatGora ¢ undopmanmeii:

yMeHHEe BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
¥ QOpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZICp)KaHHUs, CIPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMaLINIo;

yMEHHE IPUMEHATh Pa3IMYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENBHBIX 3a/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCIONb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpPMYy MpEICTaBICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 33/1a4yll HECJIOKHBIMH CXEMaMH, IHUarpaMMaMH,
npyrumu GpopmamMu rpaduku U ©X KOMOMHALUAMU;

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPY>KAIOLEH PUPOJHON CPELBI.

KoMMyHUKaTHBHbIE YHHBepcaJbHble Y4eOHbIe el cTBHUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auasora W (WJId) JIUCKYCCHHM) TIO CYIIECTBY
oOcyxxgaeMoll TeMmbl, (OpPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPECTABIATH MOJIYyYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM e TENIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 PEe3yJNbTaTOB BBHIMOIHEHHUS XUMHYECKOIO
SKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHON pPabOTHI MO HWCCIAEAOBAHHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHOW U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX HWHTEPECOB M COIIACOBAHMS TMMO3UIMK (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACUCTBUI, ONPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U pyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIBLHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelieHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpuTM IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHMs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHON LENH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpe/yiaraéMble B yCJIOBUHU 3aaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHO pabodeld MporpamMMoOMN, BBIICISIOT: OCBOCHHBIC



0o0yJaromMMHUCSl HaydHblE 3HAHWS, YMEHHUS M CHOCOOBI JCHUCTBHUH, crenupUIecKue JUis
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/I}I», BUJbI ACATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLNH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K xonimy oOydeHus B 8 kiacce mpeaMeTHBIC pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHMUYECKUX TMOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
DJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XUMHYECKOIO
9JIeMEHTa B COEQUHEHUH, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiusl, Kiaccuduranus
peakuuii: peakliui COEANHEHNS, PEAKLIUN Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKIIUI
0o0MeHa, K30- U YHJIOTEPMHUYECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, siapo aToma,
JJIEKTPOHHBIA CJION aToMa, aTroMHas opOuTagb, paAuyC aToMa, XMMHYECKas CBS3b,
MOJISIpPHAsE ¥ HENOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTpAIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (OpMyJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEOUHEHUH 1o d¢opmyiaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas M MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenneneeBa: 1eEMOHCTPUPOBATH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTU CBOMICTB XHMHUYECKUX 3JIEMEHTOB OT HX
nojioxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [leproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«nobounas moarpynna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIeKTPOHHBIM CIIO0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIE€MEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
dbdexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAHWE [pPUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTIEPAIMM MBICIUTEILHON ACATEIHPHOCTH — aHAM3 M CHUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTH3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBS3€M — I MU3YYEHHUsI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUU,
€CTeCTBCHHO-Hay4YHbIE =~ METOJbI ~ TO3HAHUS  —  HAOMIOJAeHWe,  H3MEpEHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeoBaTh TMpaBWJaM TIOJIB30BAHUS XUMHUYECKOHM TOCYJIOoM U  J1ab0paTOpHBIM
o0opyloBaHHEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH T10 BBITIOJIHCHHIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB TIO MOTYYEHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKUE IKCIICPUMEHTHI 110 PAClO3HABAHHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TIOMOITLI0 MHAUKATOPOB (JTakMyc, peHodTanenH, METUIOpaHK U IPYTHE).

K xonmy oOyueHus B 9 Kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHHA: XMMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOM A(PEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHAsi, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeaeibHO JOIYyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUH BEILIECTB U X MPEBPAIICHHUIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCy COENMHEHUH 1o QopMmyliaMm, BHA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio popmy [lepuonnyeckoii
CUCTEMBbl XHMHYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUSA «TJaBHas mnoxarpynma (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbIINE TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeielieHUue UX M0 IEKTPOHHBIM CII0SM),
OOBSICHATH O00ILIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MajbIX MEePUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakiuu (1Mo 4MCIy M COCTaBYy YYacTBYIOIIMX B PEAKIMU BELIECTB, 10 TEIUIOBOMY
3 eKTy, M0 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(HUUECKHe XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIOKHBIX BEIIECTB, IOATBEPAKAAsl ONMMCAHNUE IPUMEPAMU MOJIEKYJIPHBIX U
VMOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONM TUCCOLMAIIMU KUCIIOT, IEI0UYe U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEeaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEeaKIuii,
MOATBEP)KIAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PEeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUs XMMHUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MacCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMylie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOuoaTh MpaBWja IOJIB30BAaHUS XUMHMUYECKOW TOCYJIOM U J1aOOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKIMSAMU 110 BBIIOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX ONBITOB IO IMOIYYECHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKHCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIM4YHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpOMHI-, MOAHUI-, KapOoHar-, ¢docdar-,
CHJIMKAT-, Cynb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHMS W HWOHBI HM3YYCHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIC OIECPALlUU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Y4YEHHUs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWs — HaOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO Yyacon
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nes 1.1lepeoHayanbHble XMMHYECKHE IIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyesjoBeKa
12 BertecTBa 1 XuMH4eCKHe 15 1 Bbu6nuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2.BaxHeillnne nmpeacTaBUTe I HEOPraHUYECKUX BellleCTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubmumoreka [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznen 3.11epuoanyeckuii 3akoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MennaeneeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



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

[Tepuoanueckuii 3aKOH U

11 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma
XHUMHU4YECKas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1.BeniecTBO 1 XUMHUYECKHE PeaKIIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIM. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HeMeTa/JIBI 1 UX COeAUHEHUSA
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3.MeTalJIbI M MX COCTHUHEHU S

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 okpy:kamomas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoandyecTBo yacoB

DJIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kourpors  Tlpaxrn  A2T2 o0pa3oBaTe/bHbIE
n/n Bcero HbIE yecKkue U3y"ueHUus
padoThI padoThI pecypee!t
| [Ipenmer xumuu. Poib XMMUM B 5KU3HU YEJIOBEKA. | but6mmoreka [IOK
Tena u BemecTBa 01.09.2023 | https://m.edsoo.ru/ff0d210c
2 ITougaTue o MeTOnax MO3HAHUS B XUMUH 1 bubmorexa [IOK
04.09.2023 = https://m.edsoo.ru/ff0d227¢
IIpakTuueckas padora Ne 1 «IIpaBuia paOoThI B
3 naf)60paTop1m HpanéMH oGpauI:eHm cp 1 1 Bubmmorexa HOK
08.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)
4 YucTeie BemecTBa U cMecu. CIocoObI pa3ieieHust 1 but6mmoreka [IOK
cMmecei 11.09.2023  https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 «Pa3neneHue cmeceit 1 | bubnuotexa [JOK
(Ha MpUMepe OYMCTKH TTOBAPEHHOM COJIH ) 15.09.2023  https://m.edsoo.ru/ff0d28c8
6 XYMUYECKUE IIEMEHTHI. 3HAKH (CUMBOJIBI) | bubmmoreka [JOK
XUMHYECKHUX DJICMEHTOB 18.09.2023  https://m.edsoo.ru/ff0d2be8
7 ATOMBI U MOJIEKYJIbI 1 bubnuorexa LOK
22.09.2023 | https://m.edsoo.ru/ff0d2a6¢
8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorexa [IOK
25.09.2023 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa HOK
29.09.2023 = https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. | but6mmoreka [IOK
Xumnueckas popmyna. BaneHTHOCTh aTOMOB 02.10.2023 = https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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XUMHUYCCKUX OJICMCHTOB

1 OtHocurtenbHas aroMHas macca. OTHOCUTEIbHAS but6mmoreka [IOK
MOJIEKYJIsIpHas Macca 06.10.2023 = https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJst XUMHYECKOI'0 DJIEMEHTA B but6mmoreka [IOK
COEIMHEHUN 09.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Mosb. MossipHast macca bubmorexa HOK
13.10.2023 = https://m.edsoo.ru/ff0d5230
14 DOu3ndecKrue U XUMAYECKHUE SIBICHUSA. XUMUYECKas bu6mmoreka [IOK
peakuus 16.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBus NPOTEKAHUS XUMUYECKHUX bubmuoteka [JOK
peakiui 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE bubmmoreka [JOK
ypaBHEHUS 23.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brramcienns konudecTBa, MacChl BEIISCTBA 110 bu6mmoreka [IOK
YPaBHEHUSM XUMHYECKHUX PEaKIIHid 27.10.2023  https://m.edsoo.ru/ff0d5708
18 Knaccudukanmsi XaMUIeCcKuX peakiuii bu6mmoreka [IOK
(coenrHeHwMs, pa3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA) 10.11.2023  https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIIUKIIONEIUCT. Bu6muotexa [JOK
O06o0meHre U cucTeMaTr3als 3HaHHHA 13.11.2023 = https://m.edsoo.ru/ff0d40c4
20 Bo3nyx — cMech razos. CocTtaB Bo3ayxa. but6mmoreka [IOK
Kucnopon — snemeHT u mpocToe BemecTBo. O30H 17.11.2023 | https://m.edsoo.ru/ff0d448¢e
Du3nNYECKUEe U XUMUYECKHE CBOMCTBA KUCIOPO1a
21 (peakiuu okucneHus, ropenue). [lonsrue 06p " bubnuorexa LOK
’ 20.11.2023  https://m.edsoo.ru/ff0d4614
OKCHJIaX
2 Crioco0bI MoTy4eHust KUCIOpo/ia B 1a00paToOpuu U bubmmoreka [JOK
NPOMBIIIICHHOCTH. [IpuMeHenune kucmopoaa 24.11.2023  https://m.edsoo.ru/ff0d497a
2 TennoBoii 3pPeKT XUMUIECKOIN peaKIuy, TOHITHE bubnuoreka [JOK
0 TEPMOXUMHUYECKOM ypaBHEHHH, 3K30- U 27.11.2023  https://m.edsoo.ru/ff0d4790
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OHAOTCPMHUYCCKUX PCAKIUAX

24 TommBo (HedTh, yroias U MeTaH). 3arps3HeHne bubnuoreka [JOK
BO3/yXa, CIIOCOOBI €r0 MPeI0TBPAILCHHS 01.12.2023 = https://m.edsoo.ru/ff0d4c4a
)5 Kontponbnas pabora Nel mo teme «BemectBa u bubmuoteka [JOK
XUMUYECKHUE PEAKITHI 04.12.2023 | https://m.edsoo.ru/ff0d4290
2 [IpaxkTuueckas padora Ne 3 o teme «lIlomyuenue Bubmuotexa [IOK
U coOMpaHue KUCIIOpO/ia, U3YyUECHUE er0 CBOMCTBY 08.12.2023 = https://m.edsoo.ru/ff0d4ae2
7 Bopopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxxnenue B nmpupoje 11.12.2023  https://m.edsoo.ru/ff0d4dd0
)3 ®u3NYECKUEe U XUMUYECKHE CBOMCTBA BOIOPO/A. bu6mmoreka [IOK
[Ipumenenue Bogopoaa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 TTonsATHE O KMCIIOTAX U COJISIX buommorexa LIOK
18.12.2023 = https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPOAa B 1aOOpaTOpHu bubnuorexa LOK
22.12.2023  https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o reme «Ilomyduenune bubnuoreka [JOK
1 coOupaHue BOJOPOAa, U3yUYCHHUE €r0 CBOWCTBY 25.12.2023 | https://m.edsoo.ru/ff0d4{42
. " bubmuoreka [IOK
32 Mosspreiit 00bEM ra3os. 3akor ABOrazpo 29.12.2023  https://m.edsoo.ru/ff0d542¢
Boruncnenust o0bEma, KoJM4ecTBa BellecTBa raza
33 10 €ro0 U3BECTHOMY K(’)J'II/I‘IGCTBy BemeTTBa WIn bubnuorexa LOK
i 09.01.2024  https://m.edsoo.ru/ff0d55a0
00BEMY
Boruncnenus 00bEMOB ra3oB 0 ypaBHEHHUIO
34 pEaKIUU HA OCHOBE 3aKOHA 06’bé1}\I/III){BIX OTHOILIEHUU bubmorexa [IOK
12.01.2024  https://m.edsoo.ru/ff0d5708
ra3oB
35 dusuyeckue 1 XUMUYECKHE CBOMCTBA BOJIBI bubmorexa HOK
15.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTHE 00 HHIUKATOPAX 19.01.2024  bubGmuoteka [IOK
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https://m.edsoo.ru/ff0d59¢2

Bopa xak pactBoputens. HacbllieHHbIe 1

37 HEHACBHIIIICHHBIE PaCTBOPHI. MaccoBasi 10 Bubmmorexa [OK
22.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «l?lpl/IFOTOBJ'IeHEe pacTBOPOB C ONpPECTEHHON bubnuorexa LIOK
" " . 26.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0J1ei pacCTBOPEHHOTO BEILIECTBA»
19 Kontposbnas padota No2 o reme «Kuciopo. bubmuoteka [JOK
Bonopoxa. Boga» 29.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTas, KiaccuUKaIysl, HOMEHKIIATypa Bubmmorexa HOK
’ ’ 02.02.2024  https://m.edsoo.ru/ff0d664¢
A1 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA KUCIOTHBIX, bubnuoteka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB 05.02.2024  https://m.edsoo.ru/ff0d664e
4 OcHoBaHWusI: cOCTaB, K1accudukaus, Bbubmunoreka LIOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA OCHOBAaHUU Bubmmorexa HOK
12.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukaims, HOMEHKIaTypa bubnuorexa LIOK
’ ’ 16.02.2024  https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHUYECKHE CBOMCTBA KUCTIOT Bubmmorexa [OK
19.02.2024  https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CocoOb bubmmoreka [JOK
NOJy4YeHUS, XUMUYECKHE CBOMCTBA 22.02.2024  https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 3KI:3HepI/IMeHTaJ'II;)HHX 3aga4 1mo reMe «OCHOBHEIE bubmorexa [IOK
. 26.02.2024  https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COSAMHEHUI
43 I'enernueckas cBsI3b MEKy KJlacCaMu but6mmoreka [IOK
HEOPTaHWYECKUX COCTUHECHHI 01.03.2024 | https://m.edsoo.ru/00ad9a50
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bubmunoreka LIOK

¥ Obobmeree A cCTeMaTH3AMHS SHARHA 04.03.2024  https://m.edsoo.ru/00ad9cb?
50 KonTtponsHas padora Ne3 o reme "OcHOBHBIE Bu6muotexa [JOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUN" 07.03.2024  https://m.edsoo.ru/00ad9ela
ITepBbIe MOMBITKN KIaCCU(DUKAIINN XUMAUCCKUX
51 3J'IepMeHTOB. [TonsiTue o rp(}%nna?( CXOJIHBIX bubnuorexa LIOK
S TOMCHTOR 11.03.2024  https://m.edsoo.ru/00ad9ffa
5 Ilepuonnueckuii 3akoH u [leprnonnyeckas cucrema bu6mmoreka [IOK
xuMudeckux daeMeHToB /1. M. Menneneena 15.03.2024 | https://m.edsoo.ru/00adas52c
53 IIepuonsl, Tpymmel, HOATPYIIILI BuGmmorexa [OK
’ ’ 18.03.2024  https://m.edsoo.ru/00ada52¢
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoteka [JOK
N3oTomsr 22.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UEeK aTOMOB
55 3J'IepMeHTOB HepHI:)z[quCKoﬁ cuctemsr /1. W. bubmorexa [IOK
01.04.2024  https://m.edsoo.ru/00ada6bbc
Menneneena
XapaKkTepruCcTHKa XMMHYECKOTO 3JIEMEHTA 110 €0
56 HOEO)KGHPI/IIO B [lepunonnueckont cucreme /1. U. BuGmmorexa [OK
05.04.2024  https://m.edsoo.ru/00ada824
MeHneneesa
3nauenue [leproaudyeckoro 3aKoHa Jijisl pa3BUTHS
57 HayKU U HpaKI")FI/IKi. . 1. MGHI[G.HGGHB —pyqéHblﬁ Bubmmorexa HOK
’ 08.04.2024  https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
58 DJIEKTPOOTPUIIATETLHOCTh ATOMOB XMMUYECKUX bubnuoreka [JOK
3JIEMEHTOB 12.04.2024  https://m.edsoo.ru/00adaab8
59 HNonnas xuMu4aeckas CBs3b buommorexa LIOK
15.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHasi XUMHYECKasi CBA3b Bubmmorexa HOK
19.04.2024  https://m.edsoo.ru/00adaab8
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61

KoBanentnas HCIIOJIAAPpHAA XUMUUYCCKas CBA3b

bubmunoreka LIOK

22.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bubmmorexa LIOK
26.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIITHH 1 bubmorexa [IOK
29.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTCIIH 1 bubmmorexa LIOK
03.05.2024 = https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 no reme «CtpoeHue | Bu6muotexa [JOK
atomMa. XMMHUYECKasl CBSI3b) 06.05.2024  https://m.edsoo.ru/00adb486
66 Ntorooe TecTupoBaHuE MO Kypcy XUMUH 8§ | bubnuoreka [JOK
KJIacca. 13.05.2024  https://m.edsoo.ru/00adb33c
67 Pemenue 3anau no teme: "MousipHas macca. | Bu6muotexa [JOK
MaccoBas 107151 BelecTBa B pactsope” 17.05.2024 = https://m.edsoo.ru/00ad9cb2
63 Pemenue ynpaxknenuii no teme: "HMonHble 1 Bubmuotexa [IOK
ypaBHEeHUS" 20.05.2024 = https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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9 KJIACC

KoanuecTBO 4acoB

Kontp IIpak
Ne Tema ypoka OJILHBI THYEC JlaTa JJIeKTPOHHBbIE HU(POBHIE
n/n Bcero e KHue H3YYeHH S o0pa3oBaTe/ibHbIE PeCypChI
pador pador
bl bl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cnieMl; XUMHYECKUX Z-)JIGMI:DHT(I)[B . . 1 BrGmiorexa LIOK
05.09.2023 = https://m.edsoo.ru/00adb59e
Meunpaeneena
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
XMUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOI0B 07.09.2023  https://m.edsoo.ru/00adb6b6
3 Knaccudukanmst 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPTraHUYECKHUX BEIIECTB 12.09.2023 = https://m.edsoo.ru/00adb7e2
4 Buasl XuMHYECKOI CBSA3U U TUIIBI 1 Bbu6nmuoreka [JOK
KPUCTAJUINYECKUX PEIIETOK 14.09.2023 = https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel no reme «IloBropenue
5 1 yriryOseHre 3HaHUH OCHOBHBIX Pa3JIesioB 1 1 19.09.2023
Kypca 8 Kiacca»
6 Kiaccudukanmss XuMrUIeCKIX peakiyfi 1mo | bu6mmoreka [IOK
Pa3IUYHBIM TPU3HAKAM 21.09.2023 = https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUUYECKON pEAKLIUU.
7 [TonsiTue o FOMI())FGHHBIX u FGTGpOF:HHBIL)I( 1 bubmmorexa LIOK
26.09.2023  https://m.edsoo.ru/00adbe9a
peaxkusax
IlousTre 0 XUMHUYECKOM paBHOBECUH. DaKTOPHI,
8 BIUSIIOIINE HA CKOPOCTh )I:I/IMquCKoﬁ peaKI_lI/III)/I u 1 BuGmiorexa LIOK
28.09.2023 | https://m.edsoo.ru/00adc28c

MOJIOKCHHUEC XUMHUUYCCKOTO PABHOBCCHUA
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Bbu6nmuoreka [JOK

9 OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 03.10.2023  hitps-//m.cdsoo.r/00adcade
10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubmmoreka [IOK
CunbHbIe U crabble AIEKTPOIHUTHI 05.10.2023  https://m.edsoo.ru/00adcd68
11 HNounbie ypaBHEHUS peaknid bubmuorexa LIOK
10.10.2023 = https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B
12 CBETE MPEICTABICHUI 00 JIEKTPOTUTHICCKOM Brbmorexa LIOK
12.10.2023 = https://m.edsoo.ru/00add5d8
JUCCOLIUAIIUI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEJCTaBICHUNA 00 3IEKTPOIUTHIECKOM bubmorexa LIOK
17.10.2023  https://m.edsoo.ru/00add8b2
JUCCOIUAITUT
14 [TonsiTe o ruaponn3e conen bubmorexa [TOK
19.10.2023  https://m.edsoo.ru/00add9d4
15 [TpakTrueckas padota Ne 1. «Pemenne bubmuorexa [JOK
IKCTIICPUMEHTAIIBHBIX 337149 24.10.2023 ' https://m.edsoo.ru/00addbfa
KonTpomnbHas pabora Ne2 mo Teme
16 «3JI€II:TpO.HI/ITIf‘IeCKaSI JTCCOLMAIIHSL. bubmorexa HOK
26.10.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINH B PACTBOPAX)»
17 OO01mas xapaKTeprCcTHKA TaIOTeHOB. bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA HA PUMEpPE XJI0pa 07.11.2023  https://m.edsoo.ru/00addfe2
18 XnopoBoaopod. ComnsiHasi KUCIIOTa, XUMUYECKHE bu6mmoreka [IOK
CBOICTBA, IOJIyYCHHUE, MPUMCHECHUE 09.11.2023 ' https://m.edsoo.ru/00adel104
[TpakTuueckas padora Ne 2 mo Teme
19 «I?IonyquI/Ie COIjIHHOﬁ KHCJIOTBI, U3y4eHUE €€ bubnmorexa HOK
. ’ 14.11.2023 @ https://m.edsoo.ru/00ade348
CBOMCTB»
20 Brluncnenus no ypaBHEHUM XUMHUYECKUX bubmmoreka [IOK
peaxiuii, eciiu OJJUH U3 PEareHTOB JIaH B 16.11.2023  https://m.edsoo.ru/00ade488
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U30BITKE

OO6mrast xapakTeprucTHKa 3JIeMEHTOB VIA-

bu6mmoreka [IOK

21 TPYIIIIBI 21.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHsle MOAH(UKAIINU CEPHI.
22 Haxoxz[eHHe CepBII[ H(l)eé c:ez[HHeII)mﬁ B NIPUPOJIE. bubmorexa [TOK
¥ 23.11.2023  https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
7 CepoBogopo, ctpoeHne, Gu3ndecKue u bubmmoreka [JOK
XUMHUYECKHUE CBOMCTBA 28.11.2023 = https://m.edsoo.ru/00ade802
24 Oxcunst cepbl. CepHast KucnoTa, GU3NYECKUE U bubmmoreka [JOK
XMMUYECKHE CBOWCTBA, IPUMEHEHHE 30.11.2023 = https://m.edsoo.ru/00adea28
XUMHUECKUE PEAKITHH, JIeXKAIIE B OCHOBE
)5 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHHs CEpHOMN bubmuorexa [JOK
KHCJIOThI. XUMHYECKOE 3arps3HEHNE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIleH Cpeibl COEAUHEHUSIMU CEPbI
26 Brrunciienue MaccoBoil 1011 BBIXOAa TPOTYKTa bu6mmoreka [IOK
peakuu 07.12.2023 = https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3JIeMeHTOB VA-
27 prIILIIHBI. Ap30T ;)aCHPOCTpaHGHI/IG B IIPUPOJIC BuGmiorexa LIOK
’ . ’ 12.12.2023  https://m.edsoo.ru/00adeeab
(du3nUecKre U XUMUYECKUE CBOKCTBA
73 AmMmMuak, ero pu3MYecKre U XUMHYECKUE Bbu6nmuoreka [JOK
CBOWCTBA, MOJyYCHHE U TIPUMECHEHUE 14.12.2023 = https://m.edsoo.ru/00adf004
79 [TpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK
«ITonydyeHnne aMmmuaka, U3y4eHUE €ro CBONCTBY» 19.12.2023  https://m.edsoo.ru/00adf180
30 A3oTHas KucioTa, e€ Gu3ndecKue u Bbu6nuoreka [JOK
XUMHYECKHE CBOMCTBA 21.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
31 KauecTBe MI/IHepaJIbebIX ynoOpeHui. bubmorexa LIOK
26.12.2023 = https://m.edsoo.ru/00adf518

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl
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COCIMHCHUAMU a30Ta

®dochop. Oxcun pochopa (V) u dochopnas

32 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA bubmorexa LIOK
’ ’ 28.12.2023 | https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonbp3oBanue ¢pocdaToB B KauecTBe
33 MHHEPATbHBIX yz[(lc)>6p(£Hm71. 3arpsi3HEHUE bubmmorexa LOK
B 09.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
14 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexa [JOK
(dbu3MYecKre 1 XUMUYECKHIE CBOMCTBA 11.01.2024  https://m.edsoo.ru/00adfd9c
Oxcupsl yraepoaa, ux pusudeckue u
35 XHMUYECKHE CBOMCTBA. DKOJIOTHUYSCKHUE Bbu6nmuoreka [JOK
poOJIEMBI, CBA3aHHBIE C OKCUIOM YTJIepoa 16.01.2024  https://m.edsoo.ru/00adfebe
Iv)
36 VYronpHas KUCI0Ta U €€ COTH brbmiorexa LOK
18.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
37 "l'Il)onyquHe yrIJ)IeKchoro ra3za. KauectBeHnHas bubmuorexa LIOK
23.01.2024  https://m.edsoo.ru/00ae027¢
peakmus Ha KapOoHaT-uoH"
13 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmmoreka [IOK
BEIIIECTBAX KAK O COSUHEHUSX yTiepo/ia 25.01.2024 = https://m.edsoo.ru/00ae054¢
39 Kpemuuii u ero coenuuenus bubmorexa HOK
30.01.2024  https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue
40 BKIz:HepI/IMeHTaHI;HBIX 3a7a4 I10 TEME bubmorexa [TOK
. 01.02.2024 | https://m.edsoo.ru/00ac0bf2
«BaxHelme HeMeTalbl U UX COSAMHECHUSDY
A1 Kontponbras padota Ne3 no teme «Baxkueiimme bubmuorexa [JOK
HEMETAJUIBI U UX COCANHEHUS) 06.02.2024 = https://m.edsoo.ru/00ae0el8
42 OOm1ast xapaKTepUCTHKA XUMHYECKUX 08.02.2024  bubaumoreka LIOK
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3JIEMCHTOB — MCTAJIJIOB. MeTananecxasI CB3b
1 MeTaJuTMYecKasi KpUCTa/IMUecKasi penéTka.
dusnueckue cBOMCTBA METAJVIOB

https://m.edsoo.ru/00ae103e

XMMHUYECKUE CBOUCTBA METAJLIOB.

43 DNEeKTPOXUMHUYECKUHN Pl HAPSHKEHUIMA Bubmmorexa LHOK
METAMLIOR 13.02.2024  https://m.edsoo.ru/00ael 156
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

44 CnnaBel. BeruncneHus no ypaBHEHUsAM bubmmoreka [IOK
XMUMUYECKHUX PEaKIfii, €ClIi OJJMH U3 PEareHTOB 15.02.2024  https://m.edsoo.ru/00ael156
COJIEPKUT TIPUMECH

45 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa LOK

20.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

40 Hlenosrere meTansr 22.02.2024  https:/m.edsoo.ru/00ae14b2

47 Oxcubl ¥ THAPOKCUIBI HATPUS U KU bubmorexa HOK

27.02.2024  https://m.edsoo.ru/00ac14b2

43 Illenoyno3eMenbHbIE METAJIIbI — KAJIBIIUN 1 bu6mmoreka [IOK
MarHui 29.02.2024 | https://m.edsoo.ru/00ael5e8

49 Bakueiinume coeTMHEHNS KaJIbIU bubmorexa HOK

05.03.2024 | https://m.edsoo.ru/00ael5e8

50 O06o001IeHre U cucTeMaTU3alus 3HaHUH 07.03.2004

51 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ yCTPaHECHHS bubmuorexa LIOK

12.03.2024  https://m.edsoo.ru/00ac1886

5 [TpakTuyeckas padora Ne 6 mo teme "JKEcTkocTh bubmmoreka [IOK

BOJIbI U METOIBI €€ yCTpaHeHUs" 14.03.2024 | https://m.edsoo.ru/00aelae8
. Bbu6nmuoreka [JOK
53 AdiomHii 19.03.2024  https://m.edsoo.ru/00ael c64
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Bbu6nmuoreka [JOK

>4 AM(OTepHEIC CBOICTBA OKCHAA H IHPOKCH I 21.03.2024  https:/m.edsoo.ru/00aelc64
55 Keneso bubmuorexa [JOK
02.04.2024  https://m.edsoo.ru/00aec1d86
56 Oxcupl, TuIpOKCU LI 1 conn kene3a (1) n bu6mmoreka [IOK
xenesa (111) 04.04.2024  https://m.edsoo.ru/00ae35e6
57 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH brbmorexa LOK
09.04.2024 | https://m.edsoo.ru/00ae1750
[TpaxTrueckas pabora Ne 7. Perenue
58 BKpCHepI/IMeHTaJIprBIX 3a7a4 10 TEME bubmorexa HOK
. 11.04.2024  https://m.edsoo.ru/00ae3de8
«BakHeHIIIHe METAUIBI M KX COCIUHCHHS
Brrurcnenus mo ypaBHEHUSAM XUMHYCCKUAX
59 peaKuii, €CJI OJIMH U3 PEareHTOB JaH B bu6mmoreka [IOK
M30BITKE MU COACPIKUT MpUMecH. Berancnenus 16.04.2024  https://m.edsoo.ru/00ael750
MacCOBOM JOJIH BBIXOJIa MPOAYKTa PEAKIIHH
. bu6mmorexa [IOK
60 Obobmerne i cACTeMATH3AMH: JHAHMIL 18.04.2024  https://m.edsoo.ru/00ae1750
61 KonrtponsHast padora Ne4 o reme «Baxuelme bubmmoreka [IOK
METaJUTbl U UX COCTUHCHUS 23.04.2024  https://m.edsoo.ru/00ael750
6 IloBTOpEHME U3YYEHHOIO MaTepuUaa. bubmmoreka [IOK
[ToaroToBka K HTOrOBOI KOHTPOJILHON paboTe 26.04.2024  https://m.edsoo.ru/00ae0d0a
63 Hrorosoe TectupoBanue 3a Kypc 9 knacca. bubmuorexa LIOK
30.04.2024 | https://m.edsoo.ru/00ae1750
64 BeniecTsa 1 maTepuansl B IOBCEIHEBHOW KU3HU Bbu6nuoreka [JOK
YeIIoBeKa 07.05.2024  https://m.edsoo.ru/00ae3f50
65 Posib XxvuMum B pelieHun 3K0JI0TUYECKUX bubmuorexa [JOK
npobiem 14.05.2024  https://m.edsoo.ru/00ae4270
66 XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI 16.05.2024  bubnuoteka [JOK
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VYpok - npakTukyMm "XuMHUYECKOe 3arpsi3HEHNE

67 1 bu6mmoreka [IOK
OKpy’KaroIien cpeapr"” 21.05.2024 | https://m.edsoo.ru/00ae0d0a

68 3amura npoekToB "XUMHUYECKOE 3arpsI3HEHHE 1 Bubnunoteka LOK
OKpYyXaromieu cpeabl” 23.05.2024  https://m.edsoo.ru/00ae0d0a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos W.I'., Cnagkos C.A., AKIHOHEpHOE 00IIECTBO
«3narenscTBo «IIpocsemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenbeTBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

Xumust. 9 ki1.: KontponbHeie U mpoBepodHbie padoThl kK yueOHuky O. C. ['abpuensna « Xumusl.
9 / O. C. TI'abpuenss, 1. H. bepe3kun, A. A. Ymakoa u ap. - M.: Ipoda, 2010.

I'abpuensn O. C., Bocko6oitnukosa H. I1., fmrykoBa A. B. Hactonbhas kHura yuuress.

Xumus. 8 ki1.: Meroauueckoe mocobue. - M.: Jlpoda, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumus» U cailT Ui yuutens «5 uay Ha ypoK XUMHUID)
http://him.1september.ru Enunas xomnekuus L{OP: I[IpenmerHas Komnekuus «XuMHEsD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumus. Komnekmnus Poccuiickoro o0mieo0pa3oBarenbHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIM yUeOHHUK Uil CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINA yU4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOIeIK: XUMUSL

http://www.chemistry.ru JlucranHnimoHHas OJTMMITHA/IA TIO XUMHH: TeICKOMMYHHUKAIIMOHHBIN
00pa30BaTEeNbHBIA TIPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucraHinOHHBIE SBPUCTHICCKHE

OJIMMITHAABI I1I0 XUMHUHU



http://www eidos.ru/olymp/chemistry 3anumaTenbHast XUMHS
http://home.uic.tula.ru/~zanchem W13 oneita pabots! yunrens xumun: caiit H.}O. CricmanoBoi
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoit

http://www 104.webstolica.ru Kimaccudpukarus XuMHUIecKiX peakiuit
http://classchem.narod.ru KouTpen — Xumust 11 Bcex: yueOHO-UH(GOPMAIIMOHHBIIN CallT
http://kontren.narod.ru Matepuainsl kadeapsl pusnueckoi U KoJuIouIHOW XUMuHU FOKHOTO
(benepaabHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka o0yueHus XMMUU: CalT Kadeapbl XUMUU
HI'TIY

http://mctnspu.narod.ru Meroaudeckoe o0beauHeHne yunrteneit xumun CeBepo-BocTounoro
okpyra ropoaa MockBsI

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTMYECKOE COOOIIECTBO

http://www. nanometer.ru OHJIaliH-CITIPaBOYHUK XUMUYECKUX dieMeHToB WebElements
http://webelements.narod.ru [TonynsapHas 6nbnroTeKa XUMHUECKUX SJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CTIpaBOYHBIE MaTEPHAIIBI IO XUMUU
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumunu
http://chemworld.narod.ru Caiit « BuptyanpHas XuMU4ecKas IIIKOIa
http://maratakm.narod.ru Caitit «Mup XumMumn»

http://chemistry. narod.ru XuMuK.py: caiT o xumuu

http://www.xumuk.ru Xumudeckasi ctpanndka SpociaBckoro L{eHTpa TeleKoMMyHUKAIMA 1
WH(OPMAIMOHHBIX CHCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moptan ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOHbIe 1 cripaBoYHbIE MaTEpHAITbI



http://www himhelp.ru Xumus: Marepuansl « Bukurnennn» — cBOOOTHOMN SHIMKIIOTCIUNA
http://ru.wikipedia.org/wiki/Xumus Xumust 1715 BceX: WUTIOCTPUPOBAHHBIE MaTEPHUAIIBI TIO
oO1melt, opraHuYecKoi U Heopranudeckoi xumu http://school-sector.relarn.ru/nsm Xumus u
)KU3Hb — XX BeK: HAy4YHO-TIOMYJISIPHBIN KYypHAaI

http://www.hij.ruXumo3sa: coobmecTBo yunrteneit Xumuu Ha noprajie «CeTh TBOPUECKHUX
yuuTEeIehH»

http://it-n.ru/communities.aspx?cat no=4605 tmpl=com [lIkogpHHKaM O XUMHUHU: CAUT
xuMuueckoro axkymnprera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OHOINOTEKA 110 XUMHUH U TEXHUKE
http://rushim.ru/books/books.htm DnexTporHas 6udauoTeKa yueOHbIX MaTepHUAIOB 0 XUMUHU
Ha optane Chemnet

http://www.chem.msu.su/rus/elibrary DneMeHTHI )KU3HU: CalT yunuTess xumun M.B.
ConoBreBoi

http://www.school2.kubannet.ru Duruknoneaus «IIpupona Haykm»: Xumus

http://elementy.ru/chemistry






