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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma coctaBjieHa Ha OCHOBE CIIEIYIOIIUX HOPMATHUBHO-IIPABOBBIX TOKYMEHTOB:

— 3akoH Poccuiickoit ®@enepanuu ot 29.12.2012 Ne273-®3 «O6 o00pazoBaHuu B
Poccuiickoit denepanun» (nanee - Genepanbhbiii 3aKkoH Ne 273-D3);

— 3axkon Pecniyomuku Tarapceran ot 22.07.2013 Ne68-3PT «O06 ob6pazoBaHum»;

— ®epepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENIbHBIA CTAaHAAPT OCHOBHOI'O OOIEro
obpazoBanus (IIpuxaz Munnpocsemnienus Poccun Ne287 ot 31.05.2021);

— @enepanbHbIi TOCYIapCTBEHHBIH OOpa30BAaTENbHBIM  CTaHIAPT OCHOBHOTO OOILEro
o0pa3oBaHMs,  YTBEPXKIEHHBIM MpuKazoM MuHUCTepcTBa 00pa3oBaHUs M HAyKH
Poccuiickoit ®@enepauun ot 17.12.2010 Nel897 (¢ u3MEHEHUSIMH U JOMOJIHEHHUSIMH,
nanee — ®I'OC O00);

— ®@enepanbHas oOpaszoBaresibHasi porpaMma OCHOBHOTO 001iero oOpa3zoBaHus (MpUKa3
Munuctepcera npocserienust PO ot 18 mas 2023 r.Ne371);

— @enepalbHblil TEpeYeHb YUYEOHMKOB, PEKOMEHIYEMbIX K HCIOJb30BAHUIO IIPH
peanu3alnuyi UMEIOIIUX TOCYIapCTBEHHYI0 aKKpeIUTalHni0 00pa3oBaTelbHBIX MPOTrpamMm
HAYaJBLHOTO  OOINEro, OCHOBHOTO O0mIero, cpemHero oomero oOpa3oBaHWs,
VTBEpXKACHHBIA MpuKa3oM MuHHCTEpCTBa 00pa3oBaHuss W Hayku Poccuiickoit
®epnepannn ot 20.05.2020 Ne254;

— @enepalbHbIil MepeyeHb Y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO MIPU peaTU3aliU
UMEIOIINX TOCYJapCTBEHHYIO aKKpPEAUTAIUI0 00pa30BaTEIbHBIX MPOTPaMM HadajabHOTO
o0miero, OCHOBHOrO OOMIEro, CpeaHero oOmero o0pa3oBaHUs OPTaHU3AIMSIMH,
OCYILECTBIIAIOUIMMHA 00Pa30BaTENIbHYIO JESATEIBHOCTh M YCTAHOBJICHMS IPENEIBbHOTO
CpOKa  WCIIOJIb30BAaHUS  HMCKIIOYEHHBIX  YYEOHHKOB, YTBEPKICHHBIM  MPHKA30M
Munnpocsemenus Poccun ot 21.09.2022 N 858;

— VYuebnwi mnaH MBOVY «bonbieenruickas cpennsst oOrieoOpa3oBaTebHasi IIKOJIa
Pr16HO-CnioGockoro MyHUIIMIANbHOTO paiioHa PecryOnmku Tatapcran Ha 2023-2024
yueOHBI ToJ1, yTBepKIAeHHBIN mpuka3zom Ne 58 o/n ot 28.08.2023 roxa;

— T'onoBoit kanennapusiil yueonsiii rpagpuk MBOVY «bonbiieenrnnckas cpensss
o0mieoOpa3oBarenbHas 1mKona» PeioH0-Cio00/1CKOro MyHUIIMIIAIBHOTO paiioHa
PecniyOnuku Tatapctan Ha 2023-2024 yueGHBIN roJ], yTBEpKACHHBIN Tpukazom Ne 59
o/m ot 28.08.2023 roxa;

—  VYcraB MBOY «bomesmeenruackas COIDy;

— Ilonoxenue o paboueit nporpamme MBOVY «bonpmeenrunckas COLLD

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00OIIIET0 00pa30BaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanusi, npeacraieHHbIXx B ®I'OC OOO, a Takxke Ha OcHOBE (eaepatbHON
paboueil mporpaMMbl BOCIIUTaHUS U € YUETOM KOHIEMILIUU MPEnoiaBaHusl y4eOHOro MmpeaMera
«Xumus» B 00pazoBaTeNnbHbIX opranuzanusix Poccuiickoit denepannu.

[IporpaMMa mo XuUMHHM Ja€T MpeACTaBIE€HUE O LENiX, OOIeld cTpaTeruu OoO0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBAaMU Y4YeOHOro MNpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IpOrpaMMbl [0 XUMHH, OIIPEEISIET KOJINYECTBEHHbBIE
M KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHAYEMYIO IIOCIEIO0BAaTEIBHOCTD
U3YUYEHHS] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIo
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOXKHOCTH IpeaMeTa s
peanu3anyuy TpeOOBaHUM K pe3ylbTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha



YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMs, a TaK)Ke TPeOOBaHUI K pe3yibTaTaM 00yYeHUST XUMUHU
HAa YpOBHE L€Je€il Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB y4€OHO-IIO3HABATEIbHOMN
JeSITeILHOCTH 00yUaloIIerocs 0 OCBOCHUIO Y4EOHOTO COIePIKaHMUSL.

3HaHuE XUMHUH CIYXXUT OCHOBOM Ui (YOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOLIErocs, ero
IPEeICTaBICHUI O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OPMHUpPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPUPOJE, O MYTIX
pemieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEpPreTU4eCcKOoi, MUIIEBOM U 3KOJIOrMYecKor 0€30aCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH sl caMopa3BUTHS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  yuyeOHON  JEesATEeNbHOCTH,  OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
poeCCHOHAIBHON e TEIHHOCTH;

3HAaKOMHUT CO CIEUU(PHUKOH HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IUISJ1a HAa €JMHCTBO MPHUPOJIbI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOI IrpaMOTHOCTH 00y4aroLuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJOTHYECKOe oOpa3oBaHue
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOyY€HHH XMMHUHU OOECIEeUMBAIOTCS CHEeUU(UKON CoAep KaHUs
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMyeckyd aJalTHPOBAaHHBIM OTpak€HUEM
0a30B0il HayKH XMMHHU Ha ONpPeIEIEHHOM JTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHUH OPTaHUYECKOW XUMUH.

CrpykTypa colepkaHHs MpOrpamMMbl 10 XUMHHM C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona kK eé m3ydeHuro. CopepaHHE CKIAABIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCJIEAOBATEIHHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMHY;

— YUYEHHsI O CTPOCHHUH aToMa U XUMUYECKOHU CBS3H;

— IpEeJCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPAX.

Teopernueckre 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (YHKIHUU OOBACHEHHsS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJIYYeHHs U3yJaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO TIPEACTABIECHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xummun
OPOMCXOOUT C MPHUBJICYEHUEM 3HAHUI M3 paHee M3YyYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.



[Tpu n3yueHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TIPAKTUYECKOHN NEATETLHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CHUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
nprOOIICHNHN K HAYYHBIM METOJaM MO3HAHUS NIPU U3YYEHHUH BEUIECTB U XUMHUECKUX PEAKINi, B
(GopMHpOBaHMM W Pa3BUTHM [O3HABATEIbHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U y4yeOHO-UCCIIE0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallleHus C BeLIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
IPUOOPETH TaKUE LIETH, KaK:

— (hopMuUpOBaHHE MHTEJJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEILICHUH, CHOCOOHOW aJanTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HHU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMAaTHYECKOE TPHOOIIEHHE OOyJaromuxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHOM  JCATENBHOCTH, HAYYHBIM  METO/JaM  ITO3HAHHWA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMUCS OIbITa
pa3HooOpa3HON NesATeNFHOCTH, TO3HAHUS W CaMOIIO3HAHHMS, KJIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHI ), IMEIOIINX YHHUBEPCATIbHOE 3HAYCHUE JUTS PA3IMYHBIX BUIOB JAEATEIBHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX TMpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs TYMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUSI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMUYECKH 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B ILIEJSAX COXPAHEHHUS CBOErO 3[0POBbS U OKPYXKAIOLIEH NMPUPOIHON
Cpempl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauYabHbIE XUMHYECKHE TTOHATHUS

[Ipeamer xumuu. Poib XMMHU B KM3HU 4YellOBeKa. XUMHUS B CHUCTeME Hayk. Tena u
BemecTBa. Dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTosiHue BemiectB. [loHsitue o
METO/1aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE HIeMEHThl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.



Xumuueckass ¢dopmysna. BaleHTHOCTP aTOMOB XHWMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBas 1011 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Mosb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rel o hopMmynaM XMMHUYECKUX COCTUHEHHH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYecCKUe ypaBHeHHs. Kiaccupukanus XUMHYECKUX peaKiui
(coenuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUECKOW IMOCYIOH, NMpaBWIaMyd pabOThl B J1a0OpaTopuu M NMpuUEMaMu
oOpamieHus ¢ j1a0opaTOpHBIM O00OpYIOBaHHWEM, HM3YYEHHUE W ONUCAHHWE (PU3UUYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SBJICHUM, HAaOIt0IeH e
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
pasfeneHuss CMecel: C TOMOIIbI0 MarHura, (OUIBTPOBAHWE, BBHIMMAPHBAHME, TUCTHILIALIUS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH IOBAPEHHOW COJHM, HAOJIOJEHUE W ONHCAHHE
pEe3yNbTaTOB IMPOBEACHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHUE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BelllecTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOJTy4YeHHs KHUCIopojga B JabopaTopuu H
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aIoTporHas MOAM(pUKALUS
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — osnmeMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B IPHUPOIE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsle u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOopMMOCTh BemecTB B BOAE. MaccoBas 10is BellecTBa B
pactBope. XUMHYecKue cBoicTBa Boabl. OcHOBaHUA. Poibp pacTBOpOB B IpUPOJE U B KU3HHU
yenoBeka. KpyroBopoTr Boabl B IpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
oKcuA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lorydeHne okCcuaos.

OcHoBanus. Kiaccudukanuss ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknatrypa ocHoBanuil. dusznueckne M XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. @u3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomydyenue Kucior.



Comu. Homenkiarypa coneil. @u3ndeckrie U XMMUYECKUE CBOWcCTBa cosiei. [lomydenne
COJIEH.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJECHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpAIllEHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bozopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE OOpa3IoB BEUIECTB KOJIMYECTBOM
1 Moib, HccaenoBaHne OCOOCHHOCTEH PAacTBOPEHHS BEIIECTB C PA3IUYHOM PacTBOPUMOCTEHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3IOB HEOPTaHWYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/IEHUE M3MEHEHUs OKpaCKM MHAMKATOPOB B pPAacTBOpPax KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METajlaMH,
peakuuii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
Menpneseesa. Ctpoenune aToMOB. XUMHYECKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakumu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUYECKUX »3yieMeHToB. [loHsTHe o rpynmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIE U IETIOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux siemeHtoB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmbl [leprogudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. DOnexktponbl. CrpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHUIO B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpynIaM U Mepruoiam.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. MeHnenees — y4€HbIl U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MloHHAas CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO--BOCCTAaHOBUTENBHBIE — peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3ydeHrue o0pa3loB BEIIECTB METANIOB U HEMETauIOB, B3aUMOJECHCTBHE THIPOKCHA
IMHKAa C pacTBOpaMu KUCIOT W IIEJI0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIM (ropeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MexnpeIMeTHBIX CBA3E€H MPHU MU3YYEHHH XMMHHU B 8 KJIACCE OCYIIECTBISETCA
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIaccupUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THIBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMUHBIM KjaccaM HEOPTaHWYECKUX COEIUHEHMH, T€HEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. Ilonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanmu. CHIBHBIC U Ca0bIE DIIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YcCiIOBHUsS MPOTEKaHUs peakluil HOHHOTO OOMEHa, MOJHbIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsiTHe 0 rupoONIN3€E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),



UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW PEAaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIMALNN
KHUCJIOT, ILENOYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIOB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK NPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEeHHE, peakUUu pPas3IoKEeHUs, COCAUHEHHUS),
pacrno3HaBaHME HEOPraHMYECKUX BELIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX pPEAKLUIl Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHCTBHE € MeTaulaMH, HeMeTaJlJIaMH,
menoyamu). XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyu€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Baknelme Xiaopuabl
U X HaXO0X/IEHUE B IPUPO/IE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MUECKUe CBOMCTBA NMPOCTBIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (GU3MYEeCKue M XHUMHUYECKHe CBoMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKUE U XUMHUYECKHE CBOMICTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a Moidy4deHus cepHol Kuciaotel. I[IpumeHnenue
cepHoll kucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaTr-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, paclHpoCcTpaHeHHWe B MpUpoje, (HU3UYECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (U3NUECKHNE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHass peakuyss Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHue,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, noiyueHue. Mcmomnb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHH.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHs. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMUUECKue cBoiicTBa. Ancopouns. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepona, UX pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBBIE OPTaHU3MBI,
MOJy4YeHHE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBsI3aHHbBIC ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a III00aJbHOTIO MOTEIUICHU KJIMMara, MapHUKOBBIN 3¢ dekT. YroibHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJy4deHHWE M mpuMmeHeHue. KauectBeHHas



peakuuss Ha  KapOoHaT-woHbl.  Mcmomp3oBanne  kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KAaK O COCIUMHEHMSX yIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJax — M HMX pOJM B KU3HH 4YelOBeKa. MarepuaabHOE E€IMHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPHUMEHEHHUE.
Coenuaenuss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCTOIb30BaHMS CTPOUTETIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI,
oTpaxaromue (pU3NUECKue U XUMUYECKHE CBONCTBA TaJlOT€HOB M MX COCOUHEHHH (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3liaMu XJIOPHUIOB (TaJIOTCHHUJIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3yY€HHUE XUMHUUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, MIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJOJIeHuE NpHU3HaKa eé
IPOTEKaHUs, 03HAKOMJIEHHE ¢ (pU3MUYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH M HU3Yy4YEeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOYXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HPOIECCOM aACcOpOIMM PacTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAaT-HOHBl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHMs, O3HAKOMJIEHME C MPOIYKIHUEHN
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIEHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «Baxnelmue
HEMETAJUJIbl U UX COETUHEHUS.

Metanibl M X cOeIMHEHUS

OOmast xapakTepUCTUKA XHWMHYECKHX OJEMEHTOB — METaJJIOB HAa OCHOBAHHUU MX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHus
atoMoB. CTpoeHne MeTamyioB. MeTaludeckas CBSI3b M MeTaJNIMYEcKas KpUCTaJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsOKEHWd MeTaioB. DU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1Me crocoObl mosyuyeHuss MetamioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTanb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HUYECKHUE U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.



[IlenoyHo3emMenbHBIE METAUIBI MarHUil M KajlblUi: mosokeHne B Ilepuoamueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHus M Kaubuusd. BaxkHelmume coeauHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B llepumoamyeckoin cucteMe Xumudeckux siemeHToB JI. .
MenieneeBa, CTpOCHHE aTOMa, HaxoXJeHue B mpupozae. Ousnyeckue U XUMHUUECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpoeHUE aTOMa, HaxOXAeHUE B mpupoae. u3nueckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcuppl, ruapokcuasl u coiu xenesa (I1) u xenesa (1l1), ux cocras, cBoiicTBa |
MOJIy4eHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UM METAUIOB (BO3MOXXHO HMCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KaJIbIMs U HATPHUSL C BOJOM (BO3MOXKHO MCITOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHNE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHUS XKene3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, aJIFOMUHUSA, IMHKA, xene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BUIACOMATEPUAJIOB), MCCIIEI0BaHHEe aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA IIMHKA, PEIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (MpeaenbHas J0MyCTHMas KOHIIEHTPAIUs
BeriecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIIOB, MOJTUMEPHBIC MATEPUAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHSA: HAy4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms3, CHUHTE3, KIaccupuKanus, MEePUOIUYHOCTb, HaOJII0ICHHE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHSI, MATEPHUAITHI.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHWI, W30TOIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUUECKHH 3apsj, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEmIETKa, CIUIaBbl, (U3UYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocuHTe3, npIxanwe, OmMocdepa, IKOCHUCTEMA, MHUHEpATIbHBIC YIOOpECHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadusa: armochepa, ruapochepa, MuUHEpasbl, TOPHBIE TOPOJIBI, MOJE3HBIC
HCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTATHl OCBOCHHS MPOTPaMMbI OCHOBHOTO 0OIIEro o0pa3oBaHmUs
JOCTUT'aOTCA B XO€ O6y‘-IeHI/ISI XHUMHHU B CJUHCTBC y‘-Ie6HOI71 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKUMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMHU, MPUHATHIMUA B OOINECTBE MPAaBUIAMH U HOPMAMH MOBEICHUS W
CIOCOOCTBYIOT MPOIIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COL[MATU3AINHN 00y AFOIIIXCS.

JIngHocTHBIE PE3YyIbTAaThl OTpaXarOT T'OTOBHOCTH O6y‘IaIOIIII/IXC$I PYKOBOJACTBOBATLCA
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PACIIUPEHHE OIbITA ACATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOILIECHHs K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAaHKs 3HAYCHHS XHMHYECKOW HAayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOW MH(OpMAIKEH O MEePEeIOBbIX TOCTHKCHUAX M OTKPBITHAX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NpPEJICTABICHUS O COIHAIBHBIX HOPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B 06IHeCTBeHHO HOHG?;HOI\/’L
y4e0HO-HCCIIEI0BATEILCKOM, TBOPYECKONW H JPYIWX BHAAX JESTCIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM JAEATEIBHOCTH TPH BBIMOJIHEHNUH YUeOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIIIOJIHCHUH XUMHYECKHX OKCICPHMEHTOB, CO3JaHHU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOLIU B MPOLECCC 3TOU yqe6H0i/'I JACATCIIBHOCTH, TOTOBHOCTHU
OLCHUBATH CBOE MOBCACHUC W IIOCTYIIKH CBOUX TOBapHHleﬁ C IMO3WIHMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHUYCCKHUE  TPEJCTABICHUS O  BEMIECTBE W  XHUMHYECKOH  PEaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUA  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AHMOCBS3SIX YeJIOBEeKa C MPUPOTHOW CPEIOH, O pOJIn
XUMHH B IIO3HAHUW 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMBbIX TMPOIIECCOB U SIBICHUMN, MO3HABATEIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyUEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHOW M MCCIIENOBATEIBCKOW AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:



OCO3HAaHHE LEHHOCTU JKH3HHM, OTBETCTBECHHOI'O OTHOIICHHA K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMHU B OBITY U peabHOMN
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(dEcCcHii U Tpyaa Pa3IudHOrO poJia, yBAKEHHE K
TpyAy W pe3yibTaraM TpPYyIOBOM NEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON Cpesie;

6) IKOJIOTHYECKOT0 BOCIIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00Pa3HOE OTHOIIEHHE K IPUPOJIE KaK UCTOYHHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI IpaBUJl 0€30MacHOrO MOBEAEHUS P paboTe C BEIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIlIEHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBILIEHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INI0OOATBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOjaeM M MmyTell MX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI pPYKOBOJCTBOBAaTbCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MetamnpenMeTHBIX pPE3YyIbTATOB BBIIENAIOT 3HAYUMBbIE Ui (OPMHUPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMN U3 3TUX MPeAMETOB (OpMUPOBATH MPECTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBHUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TMPH OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICI XMUMHMUYECKHX MOHATHM (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JAPYTUMH MOHITHUSMH), UCIIOIL30BaTh MOHATHUS A OOBICHEHHS
OTJENbHBIX (DaKTOB W SBJICHHH, BBIOMpATb OCHOBAHMS M KPUTEPUM IS KiaccuUKauu
XUMHYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTAaHABIMUBATH IPUYMHHO-CIICICTBEHHBIE CBSI3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTHUBHbBIE, A€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHME MPUMEHATHh B IMpOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCIOIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — TpU pELlIeHUH Y4eOHO-
[IO3HABATEJIBHBIX 3a1a4, C Y4€TOM OTUX MOJEIbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U



XUMHUYECKHX PEAKIMi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
POTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble ncciiegoBaTe/bcKue eiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
Takke B KayecTBE OCHOBBI Uig (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPTaHM3allU U TPOBEICHHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MIpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOUICHHS U BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHOTO OIIbITa,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIHIO PA3TUYHBIX BUIO0B
1 $GOpM IPECTABICHUS, TOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAy4YHO-TIONMYJSpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOWs, pecypchl HMHTepHETa), KPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJIsl BBINOJHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeacTaBIeHUsS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;

YMEHHE HCIONIb30BaTh W aHAIM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHbIE YHHBepPCaJIbHbIe Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoll TeMbl, (HOPMYIUPOBaTh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISATH MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBH, ONpeeNIeHNe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTUBHBbIE yHHBepcaJbHbIe y4eOHbIE AeiicTBHA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh LEIH JeATeIbHOCTH, MIIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
Hanbosiee 3G(EKTUBHBIE CMOCOOBI  pemIeHHWs Y4YeOHBIX M TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPENJIOKEHHBIH aJITOPUTM AEUCTBUN MpHU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yibTara 3asBJICHHOM LIeNH,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHo oOnactu «XUMHUS», BUIBl JAEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kijiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLINXCS YMEHHMN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJs XUMHYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, kiaccudukanus
peakuuii: peakliuy COeAMHEHNUS, peaKLUU Pa3IoKEeHUs], PEAKIUU 3aMELICHUs], PeaK U1
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(P(PEKT peakunu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyCc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALus) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

OTpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeroTcs B Tabmuie «llepuoanyeckas cucremMa XUMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
spdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOLINX XMMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH NPOTEKaHUsI XUMUYECKHMX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;



BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CHUCTEMATU3aINI0, KIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCYyIOoll ©  J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMNpPENEIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce npeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYECKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJlu3aTop, XHMHYECKOE paBHOBecHEe, OOpaTUMble W HEOOpaTUMBbIE peaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEakluu, MpeNeiabHO IOIMyCTUMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMYT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ileprognueckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iNuyaTh IMOHATHS «TJ1aBHas noxrpynma (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPUOABI,
COOTHOCHTb 0003HAueHHs, KOTOpbIE HUMEIOTCI B MEPHOAMYECKOW Tabmuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX



COCMHEHUI B Mpe/esiaX MaJbIX MMEPHOJIOB M TVIABHBIX MOATPYHI C YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo N3MEHEHUIO CTENCHEH OKUCICHUS XUMUYECKUX JIIEMEHTOR);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi OMMCAHUE TPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, IEI0UYEeH U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBSI3M MEXIy BeIIeCTBAaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIeMEHTa 1Mo (hopMyJie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia MOJB30BAaHHUS XHMMUYECKOM TMOCynoi u  1ab0paTOpHBIM
o0opyIoBaHHEM, a Tak)Ke IpaBujia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIIMH, TMOATBEPIKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJW3 U CUHTE3,
cpaBHEHHE, 0000IIEHNEe, CHUCTEeMATHU3allMI0, BBISBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YYEHHS! CBOMCTB BEHIECTB M XHMHYECKHX PEAKIHI, €CTECTBEHHO-
HAayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIMPOBAHUE,
IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBbHIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

yeJoBeKa

12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK

' 00 okcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmorexa [IOK

HEOPraHWYECKUX COECIUHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

Ileproanuecknuii 3aK0H U
3.1 pHOA 7

Ilepnonnueckas cucrema

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKHX 3eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma
XuMHYeCcKas CBS3b. Bu6 10K
noIMoTeKa
2 - 1
3 OricaTeIbHo 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKIIUU
bu6mmoreka [IOK
4 1
TOTO TO Pasiety > https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 bubmmorexa [JOK
p P https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68 4 5
[MPOTPAMME
9 KUJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakTuueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3JIeIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuoreka [IOK
' peaximi https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs TUCCOIHAITHSI. 3 1 1 bubnmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
51 OO011ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubmuotexa [IOK

anemeHToB VIIA-rpynmnsl. ["anorenst

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUYIECKUX

R bubnnorexa [{OK
22 onementon VIA-rpymibt. Cepa it e¢ 0 https://m.eds00.ru/741a636
COEUHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop u ux 7 bubmorexa OK
' PYTHIEL 30T, P https://m.eds00.ru/7f412636
COEIMHEHUS
OO011ast XxapakTEpUCTUKA €CcK
2.4 3J1eH1\ieZTXo§ IVT'\?I/I THHBI X?’ﬁf: 0 I;/IIX 8 bubmaorexa LIOK
' . TPYHHBL PO https://m.eds00.ru/7f41a636
KPEMHHUU M UX COCTUHCHHUS
Htoro no paznemny 25
Pasznea 3. Mera/liibl M MX COeIUHEHUA
. bubmuoreka [IOK
31 O6mme CBOHCTB MeTAIIOB 4 https://m.edso00.ru/7f41a636
bubnuoreka [{OK
2 B i 1
3 aXKHEHUIe MeTaJUIbl U UX COSIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 Bubmaorexa IIOK
' - p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 Bubmuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnsie IIpakruuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1
3 «IIpaBuia paéoTsl B 1adopaTopuu u 1 1 bubnnorexa [HOK
npuémsbl o0paieHus ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
JIa0OpPaTOPHBIM 000PY/I0BAHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
I O0ota Ne 2
5 «IP;KZE::I;lZa:Ml::e;T(?{a npumepe 1 1 bubmorexa [JOK
! . PUMEP 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OYHCTKH MOBAPEHHOM COJIN))»
bu6mmoreka [IOK
0 ATOMBL H MOJICKYIIbI 1 20.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 IIpocThie u ca0XXHBIE BElleCTBa 1 bubmotexa [JOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
yp Y 03.10.2023  https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Baneuthocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 25.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HIeCTBa 1O YP 07.11.2023 https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
! P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHHUE U bubmorexa HOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTtpousnas padora Nel mo reme bubnnoreka [JOK
«BemecTBa 1 XUMHYECKHE PeaAKIIHN» 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmorexa HOK
posa tpeatt ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I/’an OMBIMHCHPH(iTH bubmorexa [JOK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 29.11.2023 @ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGIEI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa [JOK
P VXS, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
II o6ora Ne 3
% lonyucuen cobupanue buGmorera LIOK
y P . 06.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCJI0PO/Ia, H3yYeHHEe ero CBOiCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [lonsITHE O KUCIIOTAX U COMAX bubmorexa HOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpa eckasi pabora Ne 4 o reme
31 «l'l;()JI:TtI::Hn: nﬂclt))ﬁn Tann: B(l)-l OT oMa bubmmorexa [OK
y P AOPOIR, 26.12.2023  https://m.edsoo.ru/ff0d4f42

H3Y4YeHHe ero CBOMCTB)
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LHOK
B o 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yDADHEHITIO peaiin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyeckue U1 XUMHYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmorexa LHOK
- PACTROPBL 23.01.2024  https://m.edsoo.ru/ff0d5bAa0
MaccoBas [10J1s1 BEIIECTBA B PaCTBOPE
IIpakTyeckas padora Ne S o reme
38 «HpI/IFO"l:.OBJIej-II/Ie paCTB?pOB cu 30.01.2024 bubnuoreka [IOK
onpeaeJéHHON MaccoBOM A0J1ei https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BelIeCTBA)
39 KonTpoJsbnas padora Ne2 o reme bubnnorexka [JOK
«Kucaopoa. Bogopoa. Bona» 24.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmuotexa [JOK
HOMEHKJIAaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéLII) I10JI )CHI/I}I XHMHI{ZEKI/IC bubmorexa LHOK
N YHEHI 21.02.2024 https://m.edso0.ru/00ad9474
CBOIiCcTBa
IIpakTuyeckas padora Ne 6.
47 Pemienue s3KkcrepuMeHTaIbHBIX bubnnorexa [HOK
3a7a4 no TeMe «OCHOBHBIE KJIACChl 27.02.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCKHUX COeTUHEHH I
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTpoJsbHnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI bubmmorexa [TOK
. 06.03.2024  https://m.edsoo.ru/00ad9ela
HEOPraHUYeCKUX COeTUHEeHUIt
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmorexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHUECKUX bubnnorexa [IOK
P 13.03.2024 @ https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 19.03.2024  https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 20.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 03.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEITLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
17.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 24.04.2024 = https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa HOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmmorexa [OK
08.05.2024  https://m.edsoo.ru/00adb076
65 KonTpoJsbHas padora Ne4 o reme bubnnorexa [JOK
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«Ctpoenue atoma. XuMHuecKast 14.05.2024 = https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 15.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cucreMaru3anus 3HaHuil 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5
[MPOTPAMME
8-® KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 [Ipenmer xumuu. Posib XMMHH B KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTna 07.09.2023  https://m.edsoo.ru/ff0d210c
5 [TonsiTre 0 MeTO/TaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH 07.09.2023  https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1
3 «IIpaBuiia padoTsl B 1a00paTOPHHU H 1 1 bubnnorexka [JOK
npuémMsbl 00paleHus ¢ 14.09.2023  https://m.edsoo.ru/ff0d23dc
JIA00PATOPHBIM 000PY/10BAHHUEM)
4 Yucteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [IOK
pasnieneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
5 IIpakTyeckas padora Ne 2 1 1 bub6nuorexa [IOK
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«Pa3nenenne cmeceii (Ha mpumepe 21.09.2023  https://m.edsoo.ru/ff0d28c8
OYMCTKH NMOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa LHOK
4 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE IIEMEHTBI. 3HAKU bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB 28.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOXHBIC BEHIECTBA bubmmorexa [JOK
P 28.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmmorexa [JOK
YVIPHOE Y1 05.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas opmyia. BaareHTHOCTh bubmorexa HOK
Py 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMCHTOB
1 OTtHOCuTENBHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 12.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COETUHEHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTBa. Moib. bu6mmoreka [JOK
Monspraas macca 19.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKHUE SBICHHUS. bu6mmoreka [IOK
XuMHUecKasi peakuus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs IPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHUX PEAKIIUii 26.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubmuorexa [IOK
XVMMHYECKUE YpaBHEHUS 26.10.2023 @ https://m.edsoo.ru/ff0d3b88
Berurcnenus: KoJIM4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHHSIM XUMUYECKUX bubmorexa LHOK
P 09.11.2023  https://m.edsoo.ru/ff0d5708

peakuun
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Knaccudukanuss XUMHYECKUX peaKIHii

18 (coemuHeHus, pa3oKCHHS bubmorexa OK
P ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOneAUCT. OO0O0IICHHE 1 bubmorexa [IOK
. 16.11.2023 @ https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3SHAaHUI
20 KonTpoasHnas padora Nel mo teme bubnunoreka [HOK
«BemecTBa U XUMHYECKHE PeAKIIHN» 16.11.2023  https://m.edsoo.ru/ff0d4290
Boznyx — cmech ra3oB. Coctas
21 Bo3ayxa. Kucnopoa — snemeHt u bubmmorexa LIOK
i 23.11.2023  https://m.edsoo.ru/ff0d448e
poctoe BemiecTBo. O30H
dusndeckre U XMUMUYECKIE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa [JOK
poAaa P ’ 23.11.2023 https://m.edso0.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 71a00paToOpUu M MPOMBIIUIEHHOCTH bubmmorexa [JOK
’ 30.11.2023  https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXHUMHYECKOM YPaBHEHHH, SK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
Tommuso (He()Th, Yroiab K METaH).
25 3ar 513H61§He(11;03)1yra CITOCoObI iro bubmorexa [JOK
P xS 07.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
IIpakTyeckas padora Ne 3 mo Teme
26 «IloryueHue u cooupanue bubmorexa [JOK
y P . 07.12.2023 = https://m.edsoo.ru/ff0d4ae2
KHCJI0PO/1a, U3yYeHHe ero CBOiicTBY
27 Bonopon — snemeHT u nipocroe bubnnorexa [JOK
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BelecTBo. HaxoxieHue B mpupo/ie 14.12.2023 = https://m.edsoo.ru/ff0d4dd0

28 du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Boziopoja. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo

29 [TousTHE 0 KHCIIOTaX U COJISIX bubmorexa LOK

21.12.2023 | https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpakx eckas padora Ne 4 mo Treme

31 «I_II)OJIT‘I::HI/IC nﬂclt))ﬁn Talme B(I)I 0T oMa bubmorexa [JOK

y . P A0pOa, 28.12.2023  https://m.edsoo.ru/ff0d4f42
H3y4eHHUe ero cBOiCTB»

39 MounsipHbiii 00bEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIHM4ecTBa

33 BEIIECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK

Y 11.01.2024  https://m.edsoo.ru/ffod55a0
KOJINYECTBY BEIIECTBA HIIK 00BbEMY
Brranciaenus 00MOB ra30B 1O

34 aBHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
ypap PeATI & 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B

35 du3nyecKkue 1 XuMHUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJBI 18.01.2024  https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstie 06 bubnuoteka [JOK
WHJIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeins. HacweimmeHnsbie

37 51 HI;HacmpeHHmIe) aCTBOPEI B bubmmorexa [TOK

B PAcTBOPEL 25.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBast J10JIs BeIIeCTBa B pacTBOPE
IIpa eckasi padora Ne 5 mo Teme

38 l'l; IeTirecicas padota 72 S o Tem bubmuorexa [JOK

«PUTOTOBJICHUE PACTBOPOB € 25.01.2024 | https://m.edsoo.ru/ff0d5eba

omnpeaeJIéHHON MaccoBoii 1oJ1ei
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pQCTBOPéHHOFO BCIIECCTBA»

39 KonTpoabsHnas padora Ne2 mo teme bubnnoreka [HOK
«Kucaopoa. Bogopoa. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XMMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
08.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, Kaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnnorexa [HOK
OCHOBaHUU 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmorexa [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 22.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéLI;) nzi)nyq)eHHﬂ XHMHqZEKHe bubmorexa HOK
. ’ 22.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTuyeckas padora Ne 6.
47 Pemenue KkcnepuMeHTANbHBIX bubnnorexka [JOK
3a7a4 1o TeMe «OCHOBHBIE KJIACCHI 29.02.2024  https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCKUX COeINHEHUID)
48 I'eneTnueckas CBS3b MEXKIY KIacCaMHu bu6mmorexa [IOK
HEOPTraHWYECKUX COCTMHCHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01IeHne U cucTeMaTu3alus bubnmoreka [JOK
3HAHWUI 07.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTpoubsnas padora Ne3 mo reme bub6nuorexa [IOK
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"OCHOBHBIE KJIACCHI 07.03.2024  https://m.edsoo.ru/00ad9ela
HEOPraHU4YecKuX coeTuHeHui"
[TepBbIe MOMBITKY KIIACCUPUKAITUU
51 XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O bubmorexa LOK
' 14.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 Ilepuoanueckas cucreMa XUMAYECKUX Bubmaorexa ITOK
P 14.03.2024  https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. Menaeneera
53 Ilepuonasl, rpyImbl, HOAIPYIIIEI bubmorexa HOK
PHOZEL, TPYITHIEL, HOATPY 21.03.2024 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTombl 21.03.2024 = https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMcHTOB Ileproanueckoit bubmorexa LOK
PHOA 04.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubmuorexa [JOK
[lepunonnueckoii cucreme /1. U. 04.04.2024  https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHS HayKH U npakTuku. 1. W. bubnnoreka [JOK
MenieneeB — y4€HbIN, IEAATOT U 11.04.2024  https://m.edsoo.ru/00ada96e
rpaXkIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XMMHYECKHX 3JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHas XuMHu4ecKas CBSA3b bubmorexa LOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHast XuMU4eCKas bub6nuorexa [IOK
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https://m.edsoo.ru/00ada52c
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CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenmonsipHas XUMHYECKas 1 bubnnoreka [HOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
62 CTereHp OKHCIeHILA 1 25.04.2024 https://m.edsogru/OOadae28

63 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakiuu 02.05.2024  https://m.edso00.ru/00adb076

bu6mmoreka [IOK
o4 ORHCIHTEINH i BOCCTAHOBHTEIIH 1 02.05.2024 https://m.edsogru/OOadbOYG

65 | «Crpoonne arome. Xowmocenmn | 1 buGmotexa LIOK
16.05.2024  https://m.edsoo.ru/00adb486

CBSI3bY

66 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTeMaTH3aIrs 3HaHUI 16.05.2024 @ https://m.edsoo.ru/00adb33c

67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CcHCTeMaTH3aIrs 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O0001IEHNE U 1 bubmmorexa [IOK
cHUCTeMaTU3aIs 3HaHUI 23.05.2024  https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnmnoreka HOK
XUMHUUYECKUX 3jiemeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubmmnoreka HOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IToHsATHE O TOMOI€HHEIX U 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK
XUMHYECKON PEAKLIUU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHSI

9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6nunorexa LIOK
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peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuarmy. CUIbHEIE U cIa0ble bubnnorexa LHOK
A HHATIH https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUN bubnnorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmiorexa OK
e . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 [TousTHE O TUAPOIU3E COJIEN buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmotexa HOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTpoasHnas padora Ne2 no teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMAIHS bubnuorexa [JOK
P A HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 XI/II;/IlI/IquKI;e CBEIZCTBa Ha IIPUMeEDPE Bubmiorexa IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHast KUCIIOTAa,
19 XI/IMIF/)I‘{eCIi[I/IGI: cﬁoﬁcma OJIyYECHUE bubmmorexa TIOK
’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckast padota Ne 2 o teme bu6muoreka [JOK

«lTonmyyeHue COITHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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W3y4YEHUE €€ CBOUCTBY»

Brraucnenus no YpaBHCHHAM

21 XUMHUUYECKHUX PEAKLMM, €CIIU OJIUH U3 bubamorexa LIOK
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnmnoreka HOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ COeTMHEHU N bubnunoreka LIOK
B MpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubmmoreka [JOK
du3HYeCKre M XUMUIECKIE CBOHCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 ¢du3nUecKrne 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKkilui, JexKaliue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubmuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 071 BBIXOJ1a bubnuoreka [{OK
IIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKa SJIEMEHTOB
78 VA-rpynnsl. A30T, pacripocTpaHeHHe bu6muoreka [JOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckue u
. bubnuorexa [JOK
29 XUMUYECKHUE CBOMCTBA, MOJYyYEHUE U

MMPUMCHCHUC

https://m.edsoo.ru/00adf004
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[IpaxTuueckas padora Ne 3 o reme

bubnunoreka LIOK

30 «ITonyueHne aMMHaKka, U3y4eHHUE €ro
o > 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€¢ Gu3ndeckue u bubnmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE bubnnorexa LHOK
YAOOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHCHHUSMH a30Ta
dochop. Oxeug pochopa (V) u

33 Q)OC(EO pHaH KI/ICJI((i))Ta (1)(1)1/;1)31/1(qe)cxne " bubmmorexa [JOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdaros B

34 KauyeCTBE MUHEPAIbHBIX y100pEHUI. bubmuoreka [IOK
3arpsi3HEeHUuE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHEeHHE B

35 npu I(; e gmnlfiec;l)/le Y XUMHUYECKUE bubmorexa LOK

p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u

36 XHMHYECKHE CBONCTBA. bubmmoteka IIOK
DKoJoruyeckue mpoodaemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa [TOK

https://m.edsoo.ru/00ae006¢
[Ipaxtuueckas padota Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. bu6muoreka [IOK

KauecTBenHnas pcaKknud Ha Kap6OHaT-

"

HOH

https://m.edsoo0.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK

39 OPFAHITICCIHX BEIECTRAX KaK 0 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa

40 KpemHunii u ero coequHeHus buGnuorexa [IOK

https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«BaxHeime HeMeTaulbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS
KonTtponpnast padora Ne3 o teme

42 «BaxkHenme HeMeTallbl U UX bubmorexa OK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
AJIEMEHTOB — METAJLIOB.

43 Merannudeckas CBSI3b U bubnunoreka LIOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. PuU3n4ecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUH Psift bubmorexa LOK

. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O6111e crnocoObl MOTy4yeHUs
MetasuioB. CruiaBel. Beraucienus mo
45 YPAaBHEHUSIM XUMUYECKHUX PEAKLIUH, bubmmorexa [TOK
https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH

46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmmorexa [JOK

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

47 [IlenoyHbIe METAILITBI bubmorexa I[JOK

https://m.edsoo.ru/00ael14b2
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Oxcupl ¥ THAPOKCH]IBI HATPUS U

bubnunoreka LIOK

48
KaJus https://m.edsoo.ru/00ael4hb2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnoreka HOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiimme coequHEHNS KaIbIIH bubnnorexa LHOK
. H https://m.edsoo.ru/00ael5e8
51 O000111eHrE U CUCTEMATU3 AL
3HAHUMN
JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOBI €8 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubnunoreka LIOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 K
e1eso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKETe3a bubnmnorexa [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIIUS
3HAHUN
[TpakTrueckas pabota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [JOK
«Baxxuei1me MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHMS
Berarcnenus o ypaBHEHUSIM
. bubmuoreka [{OK
60 XUMUYECKHUX PEaKIIUi, €CITH OJUH U3

PE€arcHTOB AaH B n30BITKE MIIN

https://m.edsoo.ru/00ae1750
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COAEPKUT IpUMeCH. Beruncnenus
MacCOBOH 1011 BbIXOJa MPOAYKTA
peakuuu

O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HAHUH
Kontpoinbnas padora No4 o teme
62 «Baxueimme MeTauibl 1 UX 1
COCTMHEHUS»
63 BemectBa u maTepuaisl B 1 bubnunoreka LIOK
IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe 1 bubmmoreka [JOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Posb xumuu B penieHun 1 bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U 1 Bbu6mmoteka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbcTBo «IIpocBereHues»

METOAUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

. Tabpuemnsn, O. C. Meroauueckoe nmocobue k yueoHuky O. C. 'abpuensina « Xumus». 8 kinace
/ O. C. T'abpuensn. — M. : Jlpoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

. T'abpuemsn, O. C. Metoaudeckoe nocooue k yueonuky O. C. ['abpuensna «Xumusy». 9 kiace
/ 0. C. I'abpuenssa. — M. : Ipoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

. T'abpuemnsn, O. C. Meroandeckoe nocodune Xumus §-9 ximacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

. Tabpuemnsa, O. C. Xumus 8-11 kinace. Metoandeckrne peKOMEHIAIMU U pabodasi mporpamMma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-
rabochaya-programma/

. T'aGpuensn, O. C. [lonoaHuTeNnbHas TaBa K yUeOHUKY «XUMHS 9 Ki1ace»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-
9-klass/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
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