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[Inan BHeypounoil pearensHOcTH MOBY nuieit Nel c.boibiieycTeukuHckoe uist 9 KIIacCOB COCTABIEH C YYETOM

TpeboBanuii o0HOBIEHHBIX PI'OC OOO.

OcHoBoii st popMUpOBaHUs TJIaHa BHEypouHOU nestenbHocTd MOBY mumeiit Nel c.BonbieycThbHKHHCKOE SIBIISICTCS

8.
9.

cjieayroniasi HOpMaTUuBHO-IIpABOBasd Oaza:

®denepanpablit 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunu» (C U3MEHEHUSMHU H
JIOTIOTHEHUSIMHU );

[Tpuka3 MunucTepcTBa MTPOCBEILICHUS Poccutickoii ®denepanuu ot 31.05.2021 Ne 287 "O06
YTBEPKJICHUH (elepaibHOr0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOI'O 00I1Iero 00pa3oBaHus'";
[TocranoBnenue I'maBHOTO TOCyIapCTBEHHOIO CAHUTAPHOTO Bpaya Poccuiickoit Oeneparuu ot 28.09.2020 1. Ne
28 "OO6 yrBepkaeHun caHuTapHbix npaBuwi CIT 2.4, 3648-20 "CaHuTapHO-3IHACMHOIOTHYECKUE TPEOOBAaHUS K
OpPTaHM3AIMSIM BOCIIMTAHUS M O0YyUCHUS, OT/IbIXa U O3/OPOBIICHUS JACTCH U MOJIOJSKHU".

[Mucemo MunoOpuayku Poccun ot 14 nexabps 2015r. Ne09-3564 «O BHEYpOUHOH IESTENBHOCTH W Pear3alliu
JIOTIOJIHUTEIILHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM),

[Mucemo MunmcrepcTBa oOpa3zoBanus W Hayku P® or 18.08.2017 N 09-1672 «O HampaBieHur MeETOIUYECKHX
PEKOMEH Al 110 YTOYHEHHIO TOHSITHS U COJIepPKaHUsl BHEYPOUHOH AESTENFHOCTH B PaAMKaxX peain3aliyi OCHOBHBIX
00111e00pa30BaTELHBIX MPOrPaMM, B TOM YHCIIE B YACTH MPOSKTHOH JEATEbHOCTI

[Mucemo MunucrepcTBa oOpasoBanust U Hayku P® or 14.12.2015 r. Ne 09-3564 «O BHEypO4YHOH IEATEILHOCTH U
peanu3aiyy JIOMOTHUTENBLHBIX 0011e00pa3oBaTeIbHBIX TPOrpaMm»;

IMucemo Munmnpocsemenust Poccun ot 05.07.2022 r. Ne TB-1290/03 «Meronuveckue peKOMeHIauu o0
OpraHu3alMyd BHEYPOUHOH JEATENHbHOCTH B paMKaxX peaqu3anuu OOHOBJIEHHBIX (eepalibHbIX TOCyIapCTBEHHBIX
obpazoBaTenbHBIX cTanAapToB HOO 1 OO0y

[Tucemo Munmpocsemntenust Poccun ot 17.06.2022 1. Ne 03-871 «O06 opranuzanuu 3aHsITHI «Pa3roBOpsl 0 BaXKHOMY
IMucemo Munnpocsenienust Poccuu ot 1 urons 2023 1. NeAB-2324/05 «O nHanpaBneHur WHGOPMAIIUN O BHEIPECHUH
Enunoit monenu npodeccuonaibHoi opuentaiuu (I'aBam cyobexkToB PD)y.

10.Ycrap MyHHUIUIIAIBLHOTO 00IIE00Pa30BaTEILHOIO OOMKETHOro yupekiacHus nuieii Nel c¢. BonblieyCcThUKHHCKOE

MYHHMIIMIIAJIBHOTO paiiona MeuernuHckuii pation Peciyonuku bamkopTocTtaH.

11. Pabouas mporpamma Bocnutanus MOBY mureit Nel c. boibIeycThbHKHHCKOE.

B oOyueHunm xumuu OoNbIIOE 3HAYEHHE HMEET OHKCIEPUMEHT. AHAIM3UPYS PpE3YyJIbTaThl NPOBEINESHHBIX OIBITOB,

yJaiiecss yOeKJAaloTCsi B TOM, 4YTO T€ WIM HHbIE TEOPETHYCCKHE MPEICTABICHUS COOTBETCTBYIOT HJIHM IIPOTHBOPEYAT
peanbHOCTH. TOJBKO OCYLISCTBIISSI XMMHYECKUH IKCIEPUMEHT MOXKHO TPOBEPHUTH AOCTOBEPHOCTH MPOTHO30B, CACIAHHBIX HA
OCHOBaHHU TEOpPUU. B mporecce IKCIEPUMEHTATIBHOW pabOThl ydallpecs NPUOOPETAIOT OIBIT MO3HAHMS PEabHOCTH,
SIBIBIIOLIMICS Ba)KHBIM 3TAioM (OPMHPOBaHUS y HUX YOSKICHHH, KOTOpPHIC, B CBOIO OYepelb, COCTABISIOT OCHOBY HAyYHOTO
MHPOBO33PEHUSL.

KonuyecTBeHHbIE KCIEPUMEHTHI IO3BOJAT IIONYYaTh IOCTOBEPHYIO HH(OPMALMIO O MHPOTEKAHWH TEX WIM HHBIX
XUMUYECKHX ITIPOLECcCax, O CBOWCTBAaxX BemlecTB. Ha OCHOBE MONYYEHHBIX JKCICPUMEHTATBHBIX TAaHHBIX O0YydaeMble CMOTYT
CaMOCTOSITEIBHO IeNaTh BBIBOABI, 0000IIATh PE3yIbTaThl, BBIIBILSIT 3AKOHOMEPHOCTH, YTO OJHO3HAYHO OyIeT COoCOOCTBOBATh
TOBBIIICHUIO MOTHBALIUU O0YYCHHUS IIKOIBHUKOB.

st u3yueHus npeamera « XUMUsD» Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHus OTBOAMUTCS 68 4acos:

9 ximacc —68 Jacos;

JanHast oOpa3zoBarenbHas IporpaMMa 0OECIIeYNBACT YyCBOCHUE YUAIIMMUCS BaXKHEHIINX XMMUYECKIX 3aKOHOB, TEOPHH U
MOHATHH; (QOopMHUpYET MpPEACTaBICHHE O POJIM XHUMHHU B OKPYXKAIOUIEM MHPE W JKW3HM d4eloBeKa. IIpu 3TOM OCHOBHOE
BHUMAaHHE YAETIETCS CYIIHOCTH XUMHUYECKHX PEAKIMN U METOJaM HX OCYILECTBICHHS.

OnmHMM U3 OCHOBHBIX HPHUHIUIIOB ITOCTPOEHHUS MPOrpaMMbl SBJSIETCS HPHUHIMI JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIE
JIAHHBIC, MTOTYYEHHBIE YJAIIMUCS TIPH BHIITOJHEHHH KOJINYECTBEHHBIX OMbBITOB, MTO3BOJIIOT YYAIIMMCSI CAMOCTOSITENIFHO JETaTh
BBIBOZIBI, BBIABIIATH 3aKOHOMEPHOCTH. IlOmXOIBI, 3aJIOKEHHBIE B COZIEpPIKAHHE IMPOTrPaMMBlI Kypca, CO3JAl0T HEOOXOINMBIE
YCIOBUSI AJsI CHCTEMHOTO YCBOGHHS YYAIIMMHCS OCHOB HAyKH, IJIsi OOECHEYCHWS DPAa3BHBAIOIIETO M BOCIUTHIBAIOLIETO
BO3/ICHCTBUSI OOydYeHHs Ha JHMYHOCTH ydamierocs. dopMmupyemble 3HaHHS JOIKHBI CTaTb OCHOBOM CHCTEMBI YOSKICHHH
IIKOJIFHHUKA, IIEHTPAIBHBIM SJPOM €T0 HAyYHOTO MHPOBO33PEHHSI.

OOpazoBarenpHast IMporpaMMa MO3BOSIET HMHTETPHPOBATH peaTM3yeMble TOAXOIbI, CTPYKTYPY M COACp)KaHWE IIpH
OpraHu3aluy 00yJeHUs] XUMUH B 9 Kitaccax, BEICTPOCHHOM Ha 0aze 000ro U3 TOCTYITHBIX Y4eOHO-METOIMYECKUX KOMIUIEKCOB
(YMK).

Kypc HanpaBien Ha co3gaHue ycaoBHii:

JUTA paClIMpeHUA COACPIKAaHUA IKOJIbHOIO XUMHUYCCKOI O 06pa3OBaHI/I$[;

JJIA TIOBBIIICHUA IM03HABATEIIFHOM aKTUBHOCTH 06yqa}01111/1xc51 B eCTCCTBCHHOHay‘IHOﬁ O6J'IaCTI/I;

JUI Pa3BUTHS JMYHOCTH peOEHKa B mporecce OOydeHHs XMMHH, €ro CHocoOHOCTeH, (OPMHPOBAHUS M YIOBIECTBOPEHUS
COIIMAJIbHO 3HAYMMBIX HHTEPECOB U TIOTPeOHOCTEH;

JJIA pa6OTBI C O,I[apéHHLIMI/I INKOJIbHUKAaMH, OpraHru3alu UX Pa3BUTHUA B PA3IMYHBIX o0macTax O6pa30BaTeJ'ILHOI71, TBOp‘ICCKOﬁ
JCATCIIBHOCTH.



ean u 3axaun

1. Peanmaunﬂ OCHOBHBIX 06HICO6pa3OBaTeJ'IBHBIX aporpamMm 1o y‘[e6HLIM npeamMeTam eCTeCTBeHHOHay‘IHOfI HaIlpaBJICHHOCTH, B
TOM YUCJIC B paMKax BHGypO‘lHOﬁ JCATCIIBHOCTH 06yqa}01u1/1xc5{;

2. BBCJICHUE COBPEMEHHBIX CPEICTB OOYUEHHS W BOCIHTAHWS IS U3YYCHUS (B TOM YHCIE 3KCIEPUMEHTAIBLHOIO) JUCIIUATUINH
(Momynelt) ecCTeCTBEHHOHAYYHOM HAMPABICHHOCTH TIPH pealn3alldil OCHOBHEIX 00IIe00pa3oBaTeIbHBIX MPOrpamMM U
JIOTIOJTHUTENIBHBIX 00IIe00pa30BaTeBbHBIX MPOrpaMM, B TOM YHCIE JUIS PACHIMPCHHS COJCpXKaHHsS Y4eOHOro NpeaMera
«XUMHA.

3 » BOBJICYCHHC YJaIlIUXCA B IIPOCKTHYIO ACATCIBHOCTD.

Kypc obecnieunBaer >¢QeKkTHBHOE TOCTHXEHHE O0pa3oBaTENbHBIX PE3YJIBTATOB OOYYAIOMIMMECSA IO IpOrpamMMmam
€CTECTBCHHOHAYYHOH HAIPABICHHOCTH, BO3MOXXHOCTh YIIIyONEHHOTO H3YYeHHS] OTACNBHBIX TMPEAMETOB, B TOM YHCIE s
(bopMHpOBaHHs H300PETATENBCKOT0, KPEATHBHOTO, KPUTHYECKOrO MBINUICHHS, Pa3BUTUS (DYHKIHOHANBLHOH TIPaMOTHOCTH Y
00ydJaromuxcs, B TOM YHCIIE €CTECTBEHHOHAYYHOH U MaTeMaTHYeCKO.

DKCMepUMEHT SBISCTCS HCTOYHHKOM 3HAHWA M KPUTEPHEM HX HCTHHHOCTH B Hayke. KOHIIEMIHS COBPEMEHHOrO
o0pa3oBaHus TOApa3yMeBaeT, 4YTO B Y4eOHOM OKCICPUMEHTE BEAYIIYID pPOJb JOMKEH 3aHSITh CaMOCTOSTENBHBIH
HCCIIEI0BATENbCKUN YISHHYESCKHH SKCTIEPUMEHT.

CoBpeMeHHbIE SKCIIEPHUMEHTANBHBIE UCCIEIOBAHUS TI0 XUMHUH YK€ TPYAHO MPEACTaBUTh 0€3 MCIIOIb30BAHMS HE TOJIBKO
aHaJIOrOBBIX, HO M IU(POBBIX U3MEPHUTENbHBIX nprOopoB. B denepansuom ['ocymapcrBenHoM OOpaszoBarensHoM Cranpapre
(®I'OC) nponucaHo, YTO OAHUM U3 YHUBEPCABHBIX Y4eOHBIX NEWCTBU, IPHOOPETaEMbIX YYal[UMHUCS, JOJKHO CTaTh YMEHHE
«IIPOBEJICHUSI OIBITOB, MPOCTHIX IKCHEPHUMEHTANBHBIX WCCIENOBAHWM, MPSMBIX U KOCBEHHBIX M3MEPEHHH C HUCIIONb30BaHUEM
AHAJIOTOBBIX M IU(POBBIX U3MEPUTENBHBIX TIPHOOPOBY.

VY4eOHBIN HIKCIIEPUMEHT O XHMHH, MPOBOAMMBI Ha TPaJUIHMOHHOM OOOpYIOBaHHWH, 0e3 NpHUMEeHeHHs LU(PPOBBIX
n1a00paTopui, He MOXET TTO3BOJIUTHB MOJHOM Mepe PELIUTh BCE 3a/Ia4M B COBPEMEHHOM MIKOJIEe. DTO CBSI3aHO C PSAOM MPUYHH:

L4 TPAAUIIMOHHOC IIKOJBbHOC 060pyz[03aH1/1e H3-3a OrpaHUYCHHA TEXHHUYCCKUX BO3MOKHOCTEH HE IT03BOJISICT IMPOBOAWTH
MHOT'UC KOJIMYCCTBCHHBIC UCCIICOBAHU,

® UIMTEIHLHOCTh MpOBEACHUA XUMHUYECCKUX HCCJ’IC]IOBaHI/Iﬁ HE BCErAa COriacyeTciac QJIUTECIbHOCTBIO yqe6H1)1x SaHHTHﬁ;

®  BO3MOXHOCTb TPOBEAEHUS MHOTUX MCCIEJOBAHUN OrpaHHYMBACTCATPEOOBAHUSIMH TEXHUKHM OE30MACHOCTH H JP.
B nporecce popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHI Y4EHHK 00y4aeTcs MPeacTaBIiATh HHOpPMALHIO 00 HCCIeJOBAaHUH B
YETBIPEX BUAX:

® B BepOaNbHOM: ONMCHIBATH JKCIEPUMEHT, CO3IaBaTh CIOBECHYIO MOAENb IKCIICPUMEHTa, (DUKCHPOBATh BHHMaHUE Ha
N3MEpSEMBbIX BEJIMUMHAX, TEPMUHOJIOTUY;

® B TaOIMYHOM: 3AIIOJHATH TaOJIMIB! JaHHBIX, JEKALIMX B OCHOBE IOCTPOCHHA I'paduKoB (IPH 3TOM y yYalIUXcs BO3HUKAET
MePBUYHOE MPE/ICTaBICHUE O MAcIITa0axX BEIUYUH);

® B rpaduueckoM: CTPOUTH IpaUKK MO TAOIMYHBIM JAHHBIM, YTO Ja&T BO3MOXKHOCTH MEPEXoja K BBIIABIKEHHIO TUIIOTE3 O
XapakTepe 3aBHCUMOCTHM MEXKIy BEIUYMHAMH (IPH O3TOM Y4YHUTENb II0OKa3blBaeT IPEUMYILIECTBO B BU3YyalU3allUU
3aBUCHMOCTEN MEX]ly BETMUMHAMH, HATJISITHOCTh 1 MHOTOMEPHOCTB);

® B BuJe MaTeMaTHYEeCKHX YypaBHEHHWH: [aBaTh MaTEMaTHYECKOE OINMCAHHE B3aMMOCBS3M BEIMYHMH, MaTeMaTHYECKOE
oboOmenue.

Ilepexon OT Kakoro sTama HpeicTaBiIeHHs MHPOPMAaLUK 3aHUMAET JOBOJILHO OONBIIONH NMPOMEXYTOK BpeMeHH. B 7-8
KJIaccax 3TOT IPOIecC He0OXOANM, HO B CTApIIMX KIaccaX MOXKHO OBLTO OBI 3TO BpeMs MOTPATUTh Ha pelleHne 0ojee Ba)KHBIX
3amad. OTo BpeMs MOXKHO motpatuTh cormacHo @I'OC Ha (hopMupOBaHHE HCCIEHOBATENBCKIX YMEHHH YJaIUXCs, KOTOPBIE
BBIPAXKAIOTCS B CIECAYIOLINX ICHCTBUSX:

— omnpezereHne MPoOIeMBL;

— TI0CTaHOBKA HCCIIeIOBATENIbCKOM 3a/1a4H;

— IUIaHUPOBAHUE PEIICHUS 3a/1a4H;

— TIOCTPOEHUE MOAETEN;

— BBIIBIDKCHUE THITOTE3;

— 9KCIIEpUMEHTAIbHAS TIPOBEPKA TUIIOTE3;

— aHaNIM3 JaHHBIX YKCIICPUMEHTOB TN HAOIOICHAN;

— (opmynupoBaHUe BEIBOIOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI BHeypo4HOI AesITeJIbHOCTH
«XHUMMUSI» nis1 9 K1accoB ¢ OMUCAHHEM YHHBEPCATbHBIXY4eOHBIX JefiCTBH, T0CTHTaeMbIX 00y1al0 IIUMHUCS
JIMYHOCTHBIE Pe3yJIbTATHI
OOyyvaromuiicst MOITYYUT BO3SMOXKHOCTD 1Sl JOPMHUPOBAHHMS CIIETYIOIINX JINYHOCTHRIX Y Y /I

OIpCACIICHUE MOTUBAlIUN U3YICHUS yqeGHoro MaTrepuaia;
OLICHMBAHHUEC YCBANBACMOI'O y‘{€6HOI‘O Marcepuaia, uCXoasd U3 COUHUAJIbHBIX U JIMYHOCTHBIX HeHHOCTeﬁ;

IOBBIIICHUE CBOCTO O6pa30BaTeJ'H)HOFO YPOBHA U YPOBHS I'OTOBHOCTH K U3YYCHUIO OCHOBHBIX HCTOPHUYCCKUX CO6LITI/II71,
CBs3aHHBIX C Pa3BUTUCM XUMHU U OGHIeCTBa;

3HAaHUC MMpaBUJI IIOBCICHUA B ‘IpeBBH‘iaﬁHHX CUTYalUsIX;
OILICHHBAHUC COHHaJ'IBHOﬁ 3HAYUMOCTHU npog’peccni/i, CBs3aHHBIX C XHMHeﬁ;

BJIaJICHUE TpaBWIaMU OE€30MIaCHOrO OOpaIlleHHs] C XWUMHYECKHMH BEIIECTBAMH M 00OpYIOBaHHEM, IPOSIBICHUE
9KOJIOTHUECKON KYJIBTYpBHI.

MeTaHpeZIMeTHI:Ie pe3yabTaThl

Pecynamuenvle
OOyuaronmics MOXYYUT BO3MOXKHOCTE JIJIs1 (JOPMHUPOBAHUS CIACTYIONIUX PEryISITUBHBIX Y'Y 1

nejenojaranue, BKIIHOYasA IMOCTAHOBKY HOBBIX ueneﬁ, HpeOGpa30BaHMe HpaKTH‘IeCKOﬁ 3aJlayu B IIO3HABaTCJIbHYIO,
CaMOCTOSITEILHBIN aHAJIN3 y'CJ'IOBI/Iﬁ JOCTHIXKCHUA LECJIIN HA OCHOBEC yqéTa BBIZICJICHHBIX YUYHUTCJIIEM OPUCHTUPOB NIEUCTBUSB
HOBOM y‘Ie6HOM MaTepuajIc; INIaHUPOBAHUC IMTYTHU JOCTUIKCHUA Heﬂeﬁ;

YCTAaHOBJICHUC HLEJIEBBIX IMPUOPUTETOB, BBIJACICHHUC AJIBbTCPHATUBHBIX CHOCO6OB JOCTHMXKCHUS LCIIU U B])I60p HaI/I6OHee
3¢ GEeKTHBHOTO CI1oco0a;

YMEHHE CAaMOCTOSITEIIbHO KOHTPOJINPOBATh CBOE BPEMS U YIIPABIIATH HM;

yMeHHe MPUHUMATh PELIeHHs B IPOOIEMHOI CUTyaIHH;

NIOCTAHOBKa y4eOHBIX 3aJlay, COCTAaBJICHHE TUIaHa U TI0CIIEA0BATEIBHOCTH ACHCTBHIA;
opraHuzanys pabodero MecTa IpH BHIIIOTHEHUH XMMHUYECKOT0 SKCIIePUMEHTa,;

MIPOrHO3UPOBAHHUE PE3YIbTATOB OOYyUCHNUS, OLIEHUBAHUE YCBOCHHOTO MaTepHala, OLleHKa KauecTBa U YPOBHS MOJydEHHBIX
3HaHHUH, KOPPEKIHs IUIaHa U crocoda AeHCTBUS MpH HEOOXOIMMOCTH.

Tlosnasamenviovie
OOyuaromuiics MOJTy4UT BO3SMOXKHOCTD 7151 POPMHUPOBAHHMS CIEIYIOIIMX MO3HABATENbHbIX Y Y /1:

TIOKCK U BBIACJICHUE HH(OPMALIH;

aHaJIU3 YCIOBUH M TpeOOBaHMI 3a1a4u, BBIOOp, COIIOCTABIICHHE U 00OCHOBaHUE CIIoco0a pelIeHns 3a1a4y;

BbIOOp HanboIee A(PPEKTUBHBIX CITOCOOOB PEIICHHUS 33/1a41 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH;

BBIIBIDKEHHE U 000CHOBAaHKE THITOTE3HI, BEIOOP criocoba e€ IPOBEPKH;

CaMOCTOATENBHOE CO3JaHNe aJrOpUTMa JEATENbHOCTH IPH PEIIEHUH IPO0IeM TBOPUYECKOTO U IIONCKOBOTO XapaKTepa;
YMEHUS XapaKTepU30BaTh BELIECTBA 110 COCTAaBY, CTPOCHHIO U CBOIMCTBAM;

OIMCBIBAaHUE CBOMCTB: TBEPIBIX, KHUAKNX, FA3000pa3HbIX BEIIECTB, BBIIEICHHE HX CYLIECTBEHHBIX IPH3HAKOB,;

n300pakeHHEe COCTaBa MPOCTEHIINX BELIECTB C IMOMOLIBI0O XMMHUYECKUX (OPMYIH CYIIHOCTH XMMHYECKHX PEAKLUil C
TIOMOIIBIO0 XMMHUYECKUX YPaBHEHHH;

MIPOBEACHNE HAONIIOACHNUH, ONMCAHNE MPU3HAKOB U YCIOBHM TEUEHUS] XUMHUYECKHUX PEAKIHi, BBITOTHEHNE XMMUYECKOTO
9KCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAJIN3a HAOIIOJCHUI 3a HKCIIEPHMEHTOM, PEIICHHE 3a/1ad, ITOIy4EeHHEXUMHUIECKOH
nH(popManny N3 pasTUIHBIX HCTOYHUKOB;

YMEHUE OPTAaHNU30BBIBATH UCCIIEOBAHUE C LICJIBIO ITIPOBEPKU THUIIOTES;
YMEHHUE N€TIaTh YMO3AKITIOUYCHUA (I/IH,I[yKTI/IBHOC U110 aHaHOFI/II/I) " BBIBOJBI;

yYMEHHE OOBEKTHBHO OICHMBATh MH(OPMAIMIO O BEMIECTBAX M XMMHYECKHX IPOIECCAX, KPUTHUECKH OTHOCUTHCS K
TICEBIOHAYIHOW HH(OPMAIINH.

Kommynuxamuegnuie
OOyuaromuiics MOXYIUT BOSMOXKHOCTE JITIs1 JOPMUPOBAHUS CICTYIONNX KOMMYHHKATUBHBIX Y Y /1:

MOJIHOC U TOYHOC BBIPAKCHUEC CBOUX MBICIIEH B COOTBETCTBHH C 3aJa4aMu U YCIIOBUAMU KOMMYHUKAIIUH,

AZICKBATHOC HCIIOJIb30BAHUEC PCUCBBLIX CPCACTB JId y4aCTus B JUCKYCCUM U apryMCHTALUU cBOCH no3nuuu, yMEHHC
OpeACTaBIIATb KOHKPETHOC COACPIKAHNEC C COO6III€HI/I€M €ro B MUCbMCHHOH 1 YCTHOI>'I Cl)OpMC,

OIIpCACIICHNUC CIoco0oB B3aHMOL[CI710TBPIfI, COTPYAHHUYICCTBO B IIOUCKE U c60pe I/IH(i)OpMaIII/II/I;

OIIpCACIICHNUC CIoco0oB B3aI/IMO,Z[CI\/'ICTBI/I$I, COTPYAHHUYCCTBO B IIOUCKEC H c60pe I/IHCl)OpMaIII/II/I, ydqactue B AHAJIOre,
TJIAaHUPOBAHUC 06IIII/IX crioco0oB paﬁOTLI, MOPOSABJICHUC YBAXKUTCIBHOI'O OTHOLICHUA K APYrUM Yy4dallUMCA; ONMCAHHC



COACPIKaHU BBITIOJIHACMBIX HeﬁCTBHfI C [OCJIbIO OPUCHTHUPOBKU B IMPCIAMCTHO- HpaKTH‘ICCKOﬁ ACATCIIbHOCTH; YMCHUA
YUYUTBIBATH PA3HBIC MHCHUSA U CTPEMUTBHCA KKOOPpAWHAIIUUN Pa3JIMIHBIX HO3I/IIII/Iﬁ B COTPYAHUYCCTBC,

(l)OpMyJ'II/IpOBaTI) cOOCTBEHHOE MHEHHE M NO3UIUI0, APTYMEHTUPOBATH U KOOPAMHUPOBATDH e€ ¢ MO3HILUSIMH HapTHépOB B
COTPYAHUYIECCTBE IIpU BLIpa6OTK€ 06HIGFO peuICHuA B COBMECTHOM JCATCIIBHOCTH,

OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBC H€O6XOI[I/IMyIO B3aHMOIIOMOIIb,

IUTAHUPOBATh OOIIHME CIIOCOOBI PabOThI, OCYIIECTBIATh KOHTPOJb, KOPPEKIIMIO, OLEHKY JEHCTBUN MapTHEpa, yMeTh
yOexKIaTh;

WCIIONIb30BaTh a/IEKBATHBIE SI3BIKOBBIE CPENCTBA Ul OTOOPa)KEHHs CBOMX YYBCTB, MBICIICH, MOTHBOB M HOTPEOHOCTEH;
oroOpakaTb B peuyd (OmucaHHe, OOBSCHEHHE) COJCp)KaHHe COBEpIIAeMbIX JEHCTBHH, Kak B (opMe TPOMKOH
COLMAJIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN peuu;

pa3BHUBaTh KOMMYHHUKATHBHYIO KOMIIETCHIIMIO, UCTIONB3Ys CPEACTBA YCTHOM U MUCbMEHHOI KOMMYHUKAIIUK TIpH paboTe ¢
TeKCTaMHU y4eOHHKa U JOTOIHUTENBHOM TUTepaTypoid, CIIPaBOYHBIMH TAOIUIIAMH, TPOSIBISTH TOTOBHOCTh K YBOKCHUIO
WHOW TOYKH 3pPEHHS MPU 00CYKACHUH PE3YIbTATOB BHIMOTHEHHOMW pabOTHI.

Ipeomemuuvie pesyivmamol
OOyyaromuiicss HayqHUTCsL:

MPUMEHSATH OCHOBHBIC METO/IbI TO3HAHMS: HAOJIOICHHE, U3MEPEHHUE, DKCIIEPUMEHT;

OIMCBIBATh CBONCTBA TBEPIBIX, KUKUX, ra3000pa3HbIX BEIIECTB, BHIICISS UX CYIICCTBEHHBIC PU3HAKY;
PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUSI MACChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TCOPHH;

pasinyaTb XUMHUYCCKUEC U d)I/ISI/I‘-IeCKI/IC SABJICHUS, HA3bIBATDH MPHU3HAKU U ch'IOBI/Iﬂ MPOTCKAaHUA XUMUYCCKUX peaKHHﬁ;
co0umo1aTh npaBuiia 6e301acHoi paboThI PH MPOBEICHUHU OIBITOB,;

TI0JIb30BATHCS J1A00PATOPHBIM 00OPYAOBAHUEM U MTOCYI0H;

MOJTy4aTh, COOMPATH Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH HX;

XapaKTepusoBaThb d)mquecxyle 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HECOPraHn4eCKux COC}]I/IHCHI/Iﬁ, IIPOBOJAUTH
OIIBITHI, TOATBCPKAAIOIMINE XUMUYCCKUEC CBOMCTBA H3Y4YCHHBIX KJIACCOB HEOPIraHUYCCKNX BEIICCTB;

PacKpBIBaTh CMBICI MOHSTHUSI «PAaCTBOP», BBIYUCISITH MACCOBYIO IOIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE, TOTOBUTH
PpacTBOpEI C ONpPEAEIEHHON MacCOBOU JI0JIE€ paCTBOPEHHOIO BEILIECTBA;

XapaKTepHU30BaTh 3aBUCUMOCTH (PU3HUECKHX CBOIMCTB BEIIECTB OT TUINA KPHCTAUIMYECKOH PEIIETKH, ONPEASIATh BUA
XMMHUYECKOH CBSI3U B HEOPraHMUYECKUX COSINHEHUSIX;

PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IICKTPOTUTHICCKON THUCCOIIHAIINHI, COCTABIIATh YPABHEHHUS JICKTPOIUTHY ECKON
JMCCOLMAIN KUCIIOT, LIEIOoYei, CoJel U peakiuii HOHHOTO 00MeHa;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKuHﬁ, ONpeacCIATh OKUCIUTEIb U BOCCTAHOBUTEIIb,
COCTaBJIATh YPaBHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEJIbHBIX peaKHHﬁ;

Ha3bIBaTh (DJaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHYECKOH PEaKLut;
XapaKTepU30BaTh B3aUMOCBSI3b MEKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIUIOB U METAJUIOB;

TIPOBOAUTH OIIBITHI 1O IMMOJYUYCHUIO U H3YYCHUIO XUMUYECKUX CBOMCTB Pa3iINYHBIX BEIIECTB,

OO0yuaronuiics MOIy4UT BO3MOKHOCTH HAYYHUTHCS:

BBIIBUTATb U TPOBEPATH SKCIIEPUMEHTAIBFHO THUIOTE3bI 0 XMMHYECKHX CBOMCTBaxX BEMIECTB Ha OCHOBE MX COCTaBa U
CTPOCHHS, WX CIOCOOHOCTH BCTYNAaTh B XMMHYECKHE DPEAKIHH, O XapaKTepe W MPOAYKTaX pPa3IMIHBIX XUMHYECKHX
peakuuii;

XapakTEpU30BaTh BEIIECCTBA IO COCTaBy, CTPOCHHUIO H CBOfICTBaM, yCTaHaBJIMBAaTh NPUINHHO-CIIEACTBEHHBIE CBA3U
MEXKAY JaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA,

COCTaBJISATh MOJIEKYJIAPHBIE U ITOJIHBIC NOHHBIC YPABHEHHUS 110 COKpaH.[éHHLIMI/IOHHBIM YpaBHECHUAM

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA IPOSBIATH OKHCIUTEIBHBIC WM BOCCTAHOBUTEIBHBIC CBOWCTBA C YUETOM
CTEIeHEH OKUCIICHHS 3JIEMEHTOB, BXOIAIINX B €r0 COCTAB;

BBIJIBUTaTh 1 MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3HI O PE3yabTaTax BO3JCHCTBHS PAa3INIHBIX (JaKTOPOB Ha M3MEHEHHUE
CKOPOCTH XUMHYIECKON PEaKIvy.



COJAEPXAHUE TPOI'PAMMBbI
BHeypo4Hoil nesTeabHocTH « XUMMUSA» n1s1 9 knaccos (68 yacos)
Paznen 1. Xumuueckas jadopatopust (6 yacon)
[IpaBuia TexHUKH OE30HMACHOCTH NPH TPOBEICHWUH HCCIESNOBAHMH, METUIMHCKUE aNTEedKH INEpBOM TOMOINM B KaOWHETE
xuMuH. MHCTpYyKTaX 10 TeXHUKE OE30MacHOCTH.
O3HAaKOMJICHHME C TEXHHUKOH BBHIITOJHEHHsS OOIIMX NPAKTUYECKHX ONEpalil HaJMBAaHUE XHUAKOCTEH, NEepeMelINBaHUE U
PacTBOpEHHE TBEP/BIX BELIECTB B BOJE.
3HaKOMCTBO ¢ J1a0OpaTOPHBIM 00OPYIOBAaHUEM.
HarpeBarenbhble npuOOpBl, WX HCHOIB30BAHUE. 3HAKOMCTBO C IIPaBWJIAMH IIOJIb30BAaHHS HAarpeBaTENbHBIX IPUOOPOB:
TUINTKH, CIIUPTOBKH, Fa30BOH TOPENKH, BOASHON OaHH, CYIIMIBHOTO Kada.

Pa3nen 2. BemecTBa u cMecrd. OYHCTKA BelIeCTB OT mpuMeceii (4 4acoB)

Paznenenue HCOAHOPOAHBIX cMmeceit. UucThle BeleCTBA M CMECH. KJ'IaCCI/I(i)I/IKaHI/Iﬂ cmeceii. CriocoObl pa3aeiicHus cMeceit:
JICUCTBUEC MarduTom, OTCTrauBaHuC, q)HHLT‘pOBaHI/Ie, BbIITApUBAHUC, KPUCTAJUIM3allUA, JTUCTUILISALINAS

BSBCH_II/IBaHI/Ie, (bl/IJ'ILTpOBaHI/Ie " TICPEroHKa. O3HaKOMJICHHE ydyamuxcs € npueMamMiu B3BCHIMBAHUSA U (l)I/IJ'H)TpOBaHI/IH, HU3y4CHUC
MIPOLECCOB NNEPETOHKH.

BI)IHapI/IBaHI/Ie 1 KpucTaJuIu3anus.

Paznen 3. Knaccnpukanus HeopraHndecKHuX BelleCTB W MX XHMAYECKHe cBoiicTBa (14 yacoB)
Oxcuapl: knaccuduKkanys, HOMEHKJIATypa, CBOWCTBA, TIOJTydeHHE, IIPUMEHEHHE.
I'mapokcunsl. OcHOBaHUS: KilacCU(HKaIKsI, HOMEHKIIATypa, IOJy4YeHHe.
Onpenenenve PH pactBopoB. Peakius HefiTpanuzanuu.
Amdotepusie okcubl 1 ruapokeuabl. Kucnorer. Cocra. Kinaccugukanus. Homenknarypa. [lonydenue kucior.
XUMHUUECKUE CBOMCTBA KUCIOT. B3auMoeicTBHEe METaJIJIOB (MarHus, [IMHKA, JKeJIe3a, MEIH) C paCTBOPAMHM KHCIIOT.
Comu. Knaccugukanus. Homenkinarypa. CrnocoOsl nonyuenust coneit. CBolcTBa CoJei.

Paznen 4. Metasuibl (11 yacoB)
XapaKTepI/ICTI/IKa METaAJJIOB INTaBHBIX MOATPYIIIT U UX COCHHHCHHﬁ. O6I_Ha$[ XapaKTCpUCTUKa METAJJIOB ITIaBHBIX
noarpynn |-l rpynn B cBsi3u ¢ MX MONIOKEHHEM B IIEPUOANYECKON CUCTeMe XUMUYeckux dnemenToB J[.M. Menneneepa u
0COOEHHOCTH CTPOEHHS HX ATOMOB.
XapakTepHble XUMHYECKUE CBOMCTBA MPOCTBIX BEIIECTB U COCIMHEHNH METAJUIOB - IEJIOYHBIX, IIEI0YHO3EMENbHBIX.
XapakTepuCTHKa MEPEXOIHBIX AJIEMEHTOB — ME/IH, JKeJe3a, ATFOMHUHUSI [0 UX MOJI0KEHHUIO B IEPHOJUUYECKO cucTeMe
xuMuueckux dnemenToB J.W. MenneneeBa 1 0COOEHHOCTSM CTPOCHHUSI HX aTOMOB.
MerTaisl B IpUpOJE: PyAbl YEPHBIX, BETHBIX, APArOIEHHBIX METAJUIOB. XapaKTepHbIe METAINYECKUEe, (PU3HUECKUE 1
XMMHUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAILIIOB.
IoHsITHE aKTUBHBIX U ACCUBHBIX MeTasIoB. [lonb3a 1 Bpea MeTaJIoB. DIEKTPOXUMUYECKUN psijl HANIPSKCHUH METalIoB.
Kopposus meramioB. MexaHusm, Ki1accu(puKanus KOppo3uH, CIOCOOBI 3aIUThl. AHTHKOPPO3UHHbBIE MOKPHITHSA. CIUIaBBL.
Peaxiuu OBP ¢ yuactiem mMetaiioB u ux coequHeHuil. Lenouxu npeBparmenwii (o oopasmy OI'9).

Paznen 5. Hemerasipl (11 yacoB)
Hewmerannst B mpupose. Vcnons30BaHue NpUpOAHBIX PECYPCOB.
CtpoeHue atoMoB HeMeTaioB. CTPOCHUS MOJIEKYJT HEMETAJIIIOB.
duznueckue cBoiicTBa HeMeTa/uoB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB HEMETANJIOB. X IMUUECKHE CBOWCTBA HEMETAILIOB.
Psix 5neKTpoOTpHLIATENIEHOCTH HEMETAIIOB. HeMeTaibl — OKUCIIUTENN U BOCCTAaHOBUTEIIH.
OO611as XxapakTepUCTUKA HEMETasToB TiaBHbIX noarpym |V—-VII rpymm B CBsI3u ¢ UX TOJIOKEHUEM B TIEPHOAUYECCKOM CHCTEME
xuMu4decknx anemenToB J[.1. MenneneeBa 1 0COOCHHOCTSAMH CTPOCHHUS KX aTOMOB.
XuM. CBOMCTBA NPOCTBIX BEIIECTB M COETMHEHHH HEMETAIUIOB - FaJIOTEHOB, KUCIOPO/a, CEePh, a30Ta, Gocdopa, yriepona, KpeMHHUS.
Pemenwne 3amanunit Ha cocTaBICHUE YPAaBHEHUN XUMUYECKHUX PEAKIIUH.

Pa3nen 6. Tunbl xumuyecknx peaknuii (6 yacon)
duznveckre 1 XUMUYECKHE SIBICHUSL.
Beigesnenre 1 nOrJomeHre Temia — MPU3HaK XUMHYECKON PeaKIiH.
CKOpOCTh XMMHYECKUX peakuuid. XUMHUYECKHe MpeBpamieHus. XUMHUECKUEe peakiuu. XUMUYecKHe ypaBHEHUs. BrimomHenne
TPEHUPOBOYHBIX YIPAKHEHHH IO COCTABJICHUIO YPABHEHUHM XUMHUYECKUX peakuuil. TUITbl XMMHUYECKUX PEaKIUil.
Pa3nen 7. OcHoBBI pacueTHOI xumun (6 yacoB)

Mons — enmHMIIAa KOJIMYECTBA BemlecTBa. MomsipHas macca. BpluucieHuss mo XMMHYECKHUM ypaBHEHHUSM. 3aKOH ABOTapo.
MonsipHbiii 00BEM T'a30B.

OTHOCHUTENBHAS IUIOTHOCTh Ta30B. Penenne OKCIICPUMEHTAJIBHBIX 3a1a4.

Pa3nen 8. OcHOBBI d1eKTpOIMTHYeCKO# Tucconnanuu (10 yacoB)

ONEeKTPOIUTHYECKAs JTUCCOIMAIMS — TJIABHOE YCIOBHE IMPOTEKAHUS PEaKIMi B pacTBOpax. OJIEKTPOIUTHYECKAs UCCOLMALIUSL
KHUCJIOT, IIeJIoYel U COICH.

CunbHbIC U cra0BIe 3TEKTPOIUTEI

BriusHue TemnepaTypsl Ha IUCCOLUALUIO. BiusHue KOHIEHTpaluy pacTBOpa Ha JUCCOLHALHIO
Permienue skcriepUMeHTaNbHBIX 33124 110 TeMe «DIEKTPOIUTHIECKAs] AUCCOLUALIUS.
AJTOPHATMBI pEIIeHUsI PACIETHBIX CTAHAAPTHBIX 3a1a4. KoMOMHUpOBaHHBIE 3a/1aUl IO XUMUH.



YueOHO-TeMaTHYECKHH TJIaH

Ne Tema ypoxka Kon-o [Inanupyema (daxriueckas | OcHOBHBIE yaeGHbIE NeficTBUS  [DJIEKTPOHHBIE H(POBHIE
w/n Hacos i flata naTa yYanmXxcst 0Opa3oBaTeIbHbIC PECYPCHI
Pazgen 1. Xumudeckas 1aboparopus (6 yaca)

1-2 | IlpaBuna TeXHUKH 2 03.09.2024, 3HaTh MpaBuia TEXHUKU Bubaunoreka [JOK
0€30IacHOCTH NPH 03.09.2024 OesomacHocTH npunposenennu | https://m.edsoo.ru/ff0d23d
MIPOBEJICHUH UCCIIEI0BaHUH, WcclieoBaHuM. 3HaTh COCTaB c
MEIUIMHCKHE alTeuKu MEIUINHCKON alTeUYK:d U YMETh
MePBOI TIOMOIIIX B KaOWHETE 0Ka3aTh TEPBYI0 MEAUIIUHCKYIO
xuMuH. MHCTPYKTaxX 1Mo MIOMOIIIb
TEXHHUKE 0E30ITaCHOCTH.

3-4 | 3HaKOMCTBO C 2 10.09.2024, YMeth pabotaTh cO CIUPTOBKOH, | budmuoreka [IOK
J1a00pPaTOPHBIM 10.09.2024 BeCaMu, MEPHOU TOCYI0M https://m.edsoo.ru/ff0d23d
000pyI0BaHUEM

5-6 | 3HaKOMCTBO C 2 17.09.2024, J1o/KHBI 3HATH: BHJIBI IPUOOPOB, | brudmuoreka [IOK
HArpeBaTe/bHBIMU 17.09.2024 MpaBuiia SKCITyaTaluu | https://m.edsoo.ru/7f4183
NPHGOPaMH 1 MPaBHIAMH 0e30macHOCTU. 3HATh pa3udus u| 7C
Honb3oBats. TLIHTK, YCITOBHUSI MPUMEHEHHS KaXI0T0

npubopa.
CIIUPTOBKH, Ta30BbIC
TOpENIKH, BOMsIHAS OaHs,
CYMIMIBHBIN 1IKad
Pasnen 2. BemecTBa u cmecu. Ouncrka BemecTs ot npumeceii (4 yaca)
7 | Uucrsle BellecTBa HCMECH. 1 24.09.2024 CdopmupoBath NOHATHA O bubnunoreka LIOK
Kraccudukanusicmeceii. YHCTOM BEIIECTBE HCMECH https://m.edsoo.ru/ff0d26
BEIIECTB ca
8 | CrnocoOsl pa3nenenus 1 24.09.2024 YMeTh XapaKTepu30BaTh bubnuorexa LIOK
cMecel: ieicTBHEe MarHUTOM CYIITHOCTD TIOHSATHI YHCTHIC https://m.edsoo.ru/f
oTcTauBaHue, HUIbTPOBAHH BeIecTBa u cMecH, u criocobsr | f0d28c¢8
BbINAPUBAHKE, TUCTHIUISLINS paszeneHus cMecen
KPHUCTaJUIU3ALHS.

0-10 | B3BemmBanue, 2 01.10.2024 [To3HaKOMUTBCS ¢ IPHEMaMU bubaunoreka [JOK
(GUIBTPOBaHUE U IIEPETOHKA, 01.10.2024 B3BeIMBaHusA U GubTpoBanust, | https://m.edsoo.ru/f
BrinapuBanue u U3y4uTh npoueccel neperonky. | f0d26ca
KpHUCTAJUIN3AIHs YMeTh IpUMEHSITh 3HAHUS B

MPaKTHKE.
Paznen 3. Knaccupukanusi HeOpraHu4ecKHX BeleCTB H UX XUMU4YecKHe cBoiicTBa (14 yacoB)

11 | IIpocThle U CIOKHBIE 1 08.10.2024 [To3HakoMHUTBCs ¢ BaxkHeiimmmu | Bubanoteka LLOK
BemectBa. Kpurepnu XHUM. TIOHATHSMU: BEILECTBO, https://m.edsoo.ru/00adb
pas3/IeNeHns COeTMHEHNMIL. CBOICTBA BEIIECTB. YMETh 7e2

OTJIMYATh BEIECTBA APYT OT
npyra. KnaccupunupoBaTs Ha
CIIOXHBIE ¥ MPOCTHIE

12-13| Oxcuapl: KnaccupuKaIms, 2 08.10.2024, VMeHue Ha3bIBaTh coequHenns | bubmmorexa IIOK
HOMEHKIIATypa, CBOICTBa, 15.10.2024 M3ydeHHBIX K1accos (okcuos); | https://m.edsoo.ru/ff0d461
TIOJIy4EHHUE U IIPUMEHEHHE. XapakTe€pru30BaTh XUMHUICCKUE 4

CBOIMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEIECTB
(oKcHIOB); cCOCTaBIATH (HOPMYITBI
HEOPraHMYECKUX COETMHEHUMN
W3YYeHHBIX KJIaccoB (OKCHIIOB).

14-15| Tuapokcunsl. CoeuHEHUS, 2 15.10.2024 Knaccudukanus ruapokcunos. | bubnuorexa [JOK
KOTOpBIE OTHOCST K TOM 22.10.2024 YMmenue Ha3wBaTh coequuenus | https://m.edsoo.ru/7f4183
rpymre. OcHOBaHUS: M3YYeHHBIX KIIAaCCOB 7c
Knaccudukanms, (ocHOBaHMIA), ONIPENENIATh
HOMEHKJIaTypa, CBONCTBA, MPUHAISKHOCTh BELIECTB K
MOJTYYCHUE U IPUMEHEHHE. onpeIeICHHOMYKIIacCy

COeMHEHUH (OCHOBaHHUSM).
XapakTepr30BaTh XUMHUYECKUE
CBOMCTBa OCHOBaHMIA;
COCTaBJISITh XUMHUYIECKHE
hopmybl.




16-17| Kucnorel. CoequHeHus, 2 22.10.2024 ‘YMeHne Ha3bIBaTh coenuHeHns | buommoreka [TOK
KOTOPBIE OTHOCST K TOH 05.11.2024 M3y4eHHBIX Knaccos (kucnotr); | https://m.edsoo.ru/ffOdfee
rpymre. Knaccudukarmus, OIIPENIEIIAThH TPUHAIICKHOCTD 2
HOMEHKJIaTypa, CBOICTBA, BEIIIECTB K OMPEACTICHHOMY
MTOTy4YeHUE U TIPUMCHCHIE. KJIaCCy COCTUHEHUH (KHCIIOT);
YMEHHE COCTABISATH OPMYITBI
HEOPTaHMYECKUX COCTMHCHIHA
M3YYCHHBIX KJIACCOB.

18 BzaumoetictBue MeTaaioB 1 05.11.2024 Hmethb MpeJICTaBJIeHHE o | bubnmnoreka HOK
C TpeMs KHUCIIOTAMH: cBOiicTBax  Tpex  cuibHBIX | https://m.edsoo.ru/00ad9
COJIsSiHAsA, CEpHAs U a30THAsL. KHCJIOT. Bzaumopneticteue | 474

COJISTHOM, CepHOM M a30THOH C
MeTajllaMd 10 W T0Cie
BOJIOpOJIA.

19-20 | AmdoTtepHbIE OKCHIBI 2 12.11.2024 3HaTh onpezaeneHue Bubnuoteka LIOK

U TUJIPOKCH/IBI. 12.11.2024 amdorepHOCTH. Y MEHHE https://m.edsoo.ru/00a

XapaKTepU30BaTh XUMHUICCKUE db7e2
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX COCTMHECHUI
(amMdoTepHBIX HEOPTAHUICCKUX
COEZMHEHUIN)

21 | Onpenenenue pH 1 19.11.2024 3HaTh CMBICT BOJOPOAHOTO | Bubnmoteka  LIOK
pactBopoB. Peakius rokasatensi. YMeTb NPUBOAUTH https://m.edsoo.ru/
HEUTpanu3aLuu. MIPUMEPBI peakuui | 00adbac6

HEWUTpaln3alni.

22 | Comu. 1 19.11.2024 Ymenue cocraBisith (opmyibl | bubnmoreka [IOK
Kiaccuduxarus, HeopraHuueckux coemauHenuii | https://m.edsoo.ru/00ad9
HOMEHKJIATypa, M3y4eHHBIX KiaccoB (comeil); | 474
CBOMCTBA, MONy4YCHHE U YMEHHE Ha3blBaTh COCAMHEHUS
NpUMEHEHHE. M3YYEHHBIX KJaccoB (coneil);

yMEHHe XapaKTepHU30BaTh
CBOMCTBA M3Y4YEHHBIX KJIACCOB
HEOPTaHMYECKHIX BEILICCTB
(comeit); yMeHHE COCTaBIATh
ypaBHEHHS XUMHYCCKUX
peakuui,  XapaKTepU3YIOIIMX
XUMHYECKHE CBOMCTBA COJICH
23-24| O6o001IEHNE KIIACCOB 2 26.11.2024, Ymenue coctaBiath Gopmynsl | Bubamnoteka LIOK
HEOPraHUYECKHUX 26.11.2024 HEOPraHUYECKUX COEIMHEHUH https://m.edsoo.ru/00a
coeauHeHui. ['eHeTnueckuit M3Y4YEHHBIX KIIACCOB; YMEHHE | d9350
pan Ha3bIBaTh COCTMHCHHMS
W3Y4CHHBIX KJIaCCOB;, YMEHHE
XapaKTepU30BaTh CBOICTBa
H3Y4eHHBIX KJIACCOB
HEOPTaHMYECKIX BEILICCTB;
YMEHHE COCTABIISITh ypPaBHEHUS
XUMHUYECKUX peakuui
COTJIACHO TEHETHIECKOMY PSITY.
Paszaen 4. Metanisl (11 yacoB)

25 | Merasmnsl. XapakTeprCTHKa 1 03.12.2024 Vmenue XapakTepu3oBaTh | bubauoteka LOK
METaJIOB I'JIABHBIX HOATPYII METaJUIbl TIIABHBIX MOATPYNI U | https://m.edsoo.ru/00a
W UX COCIMHEHHM. WX COCIUHEHHMS. e103e

26 | O6uan xapaKTepUCTUKa 1 03.12.2024 VYMmenne XapaKkTepu30BaTh | EMBAMOTEKa LIOK
MeTaNI0B rnaBHbIX METAJUIBl TJIABHBIX TIOATPYIIIT https://m.edsoo.ru/O
TIOATPYIITT 1-111 TPy B MNEPBBLIX TPEX IPYyNI COrJIaCHO 0ael156
CBSI3U C UX IIOJIOKEHUEM B HX IIOJIOXCHHUIO B Ta6J'II/I]_IC I[I/I
HepUOIMYECKO CUCTEME Mengeneesa, OOBACHATH
XAMMWYECKHUX SJIEMEHTOB IPpUYUHBI PacHoI0XKCHUA
J.1. MenneneeBa u COIIACHO CTPOEHMIO HX aTOMa.
0COOEHHOCTH CTPOEHHMS HX
ATOMOB.

27-28| XapaxTepHble XHMHUUECKIE 2 10.12.2024 YMenue XapakTepu3oBaTh | Bubnunoteka LOK
CBOICTBA MPOCTHIX BELLECTB 10.12.2024 XUMHYECKHE CBOMCTBa | https://m.edsoo.ru/00a
W COCTUHEHWI METAJIIOB - TIPOCTHIX BEIICCTB u | e1278
IIEIOYHBIX, COCTUHEHUI MeETaJJIOB -
IIEIIOYHO3EMETbHBIX MIEJTOYHBIX,

CJIOYHO3CMCIIbHBIX.




29-30| XapakTepHCTHKa 2 17.12.2024 YMenue XapakTepu3oBaTh | bubnunoteka LIOK
MEPEXOIHBIX AIEMEHTOB — 17.12.2024 HEPEXOMHbIE 3JIEMEHTEI — MeNb, | https://m.edsoo.ru/00a
MeJH, JKejie3a, aTFOMHUHUS JKEIle30, AIIOMUHHHA 10 UX | 1278
10 UX TIOJI0KEHUIO B MOJIOKCHUIO B TICPHOIUIECKOM
TIEPUOTUYECKON CUCTEME CUCTEME XUMHYECKUX
XUMHMYECKHX JIEMEHTOB anemenToB JI.W. MenneneeBa u
J.W. Menneneesa u OCOOCHHOCTAM  CTPOCHHUSI HX
0COOEHHOCTSIM CTPOCHUS MX aTOMOB.
ATOMOB.

31 | MeTtannbl B npupoae: pyabl 1 24.12.2024 VYmMmenue XapaKTepu30BaTh | BUGAIMOTEKA LIOK
YEPHbIX, LLBETHbIX, MeTaJNInYEeCKHeE, (I)I/I3I/I‘IeCj<I/Ie | https://m.edsoo.ru/0
AParoLeHHbIX XHUMHYECKHE CBOHCTBA, | 001156
METaJIJIOB. XapaKTepHbIe BHYTPEHHEC CTpocHue
MeTaJUIMYECKHUE, METaJIIOB.

(u3nIecKre U XUMHYCCKUC
CBOICTBa, BHYTpPEHHEE
CTPOCHUE METAJIIOB.

32 | TloHATHE aKTUBHBIX U 1 24.12.2024 YMmenue XapakTepu3oBatb | bubnuoteka LOK
IIACCUBHBIX METAJIJIOB. CBOMCTBA [MaCCUBHBIX u | https://m.edsoo.ru/00a
ITonp3a u Bpex METAIOB aKTUBHBIX META/UIOB, HMETh | e]15e8
JUTSI 4eJIOBEKa. MpeICTaBICHUE 00 ITUX

MOHSATHSIX.

33 | JnexkTpoxmmuueckuii pag, 1 14.01.2025 Hmets Npe/ICTaBIeHIe 0 |[bubnnoteka LIOK
HanpAXKeHWU MeTasos. MOHSATHH «KOPPO3Us», MPUYUHBI |https://m.edsoo.ru/00ae
Koppogmﬂ meTannos. MexaH CC IIOABJICHU, CII0COOBI 3alUTBI (1278
KOPpPO31W METasI/OB. OT HEC.

KnaccuduKkauma Koppos,
crnocobbl 3aLLnTbI.
34-35| Peakimuu OBP ¢ yuactuem 2 14.01.2025 YmMmenne COCTaBNISAITh | Bubnunorteka LIOK
METaJIJIOB U UX COSAUHCHUM. 21.01.2025 OKHCIIUTEIbHO-BOCCTAHOBU- https://m.edsoo.ru/00a
Lenouxn npeBpareHuit (o TeJIbHbIE peakuuy, | ¢1278
ob6pasiy OI'D). paccTaHoBKa KO3 (HUIKUEHTOB,
LIENOYKA [TPEBPALLIECHUM.
Pa3nen 5. Hemerasunl (11 yacos)

36 HemeTannbl B npupose. 1 21.01.2025 YmMenune XapakTepru3oBaTh | Bubnmnoreka LOK
Mcnonb3oBaHue NpupoaHbIX HEMETAJIJIBI M MX COEIMHEHMS. https://m.edsoo.ru/00a
pecypcos. ddd12

37 (CtpoeHue atomoB 1 28.01.2025 Ymenue XapaKkTepu3oBaTb | bubnmoTeka LOK
HemeTannoB. CTpoeHuns HEMETaJLIbI TJIABHBIX MOArPYNI | https://m.edsoo.ru/7f41
MONEeKy/ HemeTanN0B. IIEPBBIX TPEX IPYIIl COINIACHO | 3636
DU3MYeCcKIe CBOMCTRA uX nonoxenuo B tadnue 1. 1.

HEeMETaJLIOB. Menpeneena, OO0BSCHATH
MPUYHHBI PpacIoNoKeHUs
COIJIACHO CTPOCHHUIO HX ATOMA.

38 (CocraB u CBOMCTBa IPOCTHIX 1 28.01.2025 VYmenue XapaKkTepu3oBath | BUBAMOTEKA LIOK
BEIIIECTB HEMETAIIOB. Psin XHUMHAYECKHUE CBOICTBa https://m.edsoo.ru/7f
PIIEKTPOOTPULIATEIEHOCTH NPOCTHIX  BEILICCTB M| 413636
HEMETAIIIIOB. COEIMHEHNI HEMETAILIOB.

39-40| Xumuyeckue CBOUCTBA 2 04.02.2025, VYmenue XapaKkTepu3oBath | BUBAMOTEKA LIOK
HemeTatoB. Hemeramisr — 04.02.2025 HeMeTaJTnueckue, GU3nIecKue https://m.edsoo.ru/7f
OKHUCIIUTEHN U W XMMHYCCKHE  CBOWCTBA, | 44,636
BOCCTaHOBUTEJH. BHYTpCHHEE CTpOcHHE
Biaumogeiicrsue ¢ HEMETAIIOB.
MPOCTBHIMH U CIOKHBIMH
BEIIECTBAM.

41-42| O6wan xapakTepucTmKka 2 11.02.2025, YMenne XapakTepu3oBaTh | bubnuoteka LOK
HemeTtannos MnasHbIX 11.02.2025 HEMETAJITBI TJIABHBIX MOATPYNT | https://m.edsoo.ru/00a
noarpynn IV=VII rpynn B NMOCHACTHUX  YCTBIPEX  Tpynn | del04

CBA3U C UX MOJIOKEHNEM B
nepuoanyeckoit cucteme
XMMUYECKUX IN1EMEHTOB
J.1. MenneneeBa u
0COOEHHOCTSIMU CTPOECHUS
WX aTOMOB.

COriitaCHO HX IIOJOXCHHUIO B

tabmue .M. Menneneesa,
O0OBSICHATH TIPUIHHEI
PacnonoKEHUS COTJIaCHO

CTPOCHUIO UX aTOMaA.




43-44| XapaKTepHble XMMUYecKue 2 18.02.2025, YmMenne XapaKTepu3oBaTh | Bubnmnorteka LOK
CBOICTBa 18.02.2025, 3JICMCHTHI - TaJlOreHOB, | https://m.edsoo.ru/00a
HpOCTBIX BEILIECTB U KHCJIOpO/Ja, CEPBI, a3oTa, ddfe2
COeMHEHU HEMETAILIOB - docdopa, yrnepona, KpeMHHs
raJIoreHoB, KUCI0poaa, o ux IIOIOXCHUIO B
cepsbl, a30Ta, (boc(bopa’ nepnozmqecxoﬁ CUCTEME
yriepoa, KpeMHHUSL. XUMHUYECKHX 5JeMeHToB [JI.1.
MeHzeneeBa B OCOOCHHOCTSIM
CTPOCHUS MX aTOMOB
44-46| PeweHue 3a4aHNI Ha 2 25.02.2025 YMeHHe COCTaBJIATh pacdeTsl ¢ | bubanoTeka LOK
COCTaB/IeHWNEe YpaBHeHUI 25.02.2025 COCTaBJICHUEM YPaBHEHUH, | https://m.edsoo.ru/00a
XUMHWUYECKUX peaKqu/i pacCTaHOBKa KOB(I)(I)I/IHI/I@HTOB, de348
I[ETOYKA MMPEBPAIICHIH.
Pa3nen 6. Tunbl XuMHUYeCKUX peakiuii (6 4acoB)

47 | dusnyeckre UXUMHUYECKUE 1 04.03.2025 [lo3HakOMUTECS ¢ BaKHEHIIMMHU| Bu6AMOTEKa LIOK
siBeHus. BeineneHuen XMM. TIOHATHAMU: (pU3HUYCCKHE H https://m.edsoo.ru/00a
TIOTJIONICHHE Tera XUMUYECKHE SBIICHHS, 4 Ha.

— IPU3HAK XUMHUYCCKON XUMHUYECKasT PEaKIus; YMCHHE
peaximu OTIMYaTh XUMHUYECKHE PEaKIIHH
0T (U3NYECKUX SBJICHUI

48 | CKopoCTb XUMHUYECKHX 1 04.03.2025 3HaTh OnpeneneHre CKOPOCTH Bbubnnoteka LLOK
peaximii XUMHYCCKOHPECAKITUH U ¢€ https://m.edsoo.ru/00adb

3aBUCUMOCTb OT YCIIOBUI cb0
npoTtekaHus peakuuu. [lonumate
3HAYCHUETCPMHHOB
«KaTaJIu3aTop»,
«MHTHOUTOP», «DEPMEHTHI.
49-50| dakTopsl BIUSIONIHE HA 2 11.03.2025 Ymers popmupoBath npuHIUn | ubanoteka LIOK
CKOpPOCTh PEaKITUH. 11.03.2025 U3MEHEHHs CKOPOCTH PEaKIMH € | hitps://m.edsoo.ru/00a
M3MEHEHHEM KOHILIEHTPALIUH, dc28c
TEMIIEPaTYphl, IABJICHHS.
51-52 [ Xumudeckue ypaBHEHHS. 2 18.03.2025 ‘YMeHue cocTaBiIATh ypaBHEHUsT | bubanoteka LLOK
Brinonnenue 18.03.2025 XHMM. PEaKLIUM. https://m.edsoo.ru/00adc

TPEHHPOBOYHBIX yIIPAKHEHUIH
[IOCOCTaBJIEHUIO YPaBHEHUI
XUMUYECKUX peaKLun

28c

Pazgen 7. OcHoBBI pacueTHO# XUMHH (6 4acoB)

53 | Moaps — enuHHALA 1 01.04.2025 VMeHHe BEMUCIATE: KOMUIECTBO | BubamnoTeka LIOK
KOJIMYECTBA BEIIECTBA. BEILIECTBAMIN Maccy 0 https://m.edsoo.ru/00a
MornsipHasi Macca. KOITMYECTBY BEIIECTBA WK MACCE| 4. a0

peareHTOB MM MPOIYKTOB
peakuuu
54-55| Bebruucienust mo 2 01.04.2025 VMeHue BRIMUCIATh MOJsipHYI0 | Bubamoteka LIOK
XUMHUYECKUM YPABHEHUSAM. 08.04.2025 Maccy 1o popmyie coenurenns, | https://m.edsoo.ru/00a
KOJIMYECTBO BELECTBA,00bEM de488
WIIK MACCY [0 KOJIMYECTBY
BEIIIeCTBa, 00BEMY FITH Macce
peareHTOB WK IPOAYKTOB
peakuuu

56 | 3akon ABorajapo. 1 08.04.2025 VMeHue BBMUCIATE: KOMHYECTBO| BubnnoTteka LIOK
ModsipHBIif 00bEMTa30B. BEIIIeCTBA,00BEM HITH MacCy IO https://m.edsoo.ru/00a
OTtHOCHTENBHAS TUIOTHOCTE KOJIMYECTBY BEIIECTBA,00bEMY UJI deass
ra3os. Macce peareHToB U MPOAYKTOB

peakmy; (HaXOAUTh 00BEM Taza
0 U3BECTHOMY KOJTHUYECTBY
BeIIecTBa (M MPOU3BONTH
00paTHBIC BEIYHCIICHSI)
57-58| Pemenue 2 15.04.2025 YMeHue: xapakTepu3oBaTh Bubnnoteka LLIOK
SKCIEPUMEHTANBHBIX3a]a4 15.04.2025 XMMHYECKHE CBOMCTBA OCHOBHBIX | https://m.edsoo.ru/00ae0

110 TeMe
«[IpaKkTHKyM 1O U3Yy4EHUIO
CBOMCTBBEIIIESCTB OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX
COCIMHCHUH »

KJIaCCOB HEOPTaHUYECKUX
BEIIECTB; ONPENEIATh
MPUHAISKHOCTh BEIIECTB K
OIPEJIEIEHHOMY KIIaccy
COETMHEHUH COCTABIIATh
(hopMyIIBI HEOPraHUIECKUX

CO€HI/IH€HI/II71 N3Y4YCHHBIXKJIACCOB

el8




Pa3nen 8. OcHoOBBI A1eKTpOTUTHYeCKOI Aucconnanun (10 gaco)

59

DNeKTpoTUTHIECKas
JIMCCOIMAIHS — TJIaBHOE
ycloBUE

MIPOTEKaHUs PEaKIuii B
pacTBopax.

1

22.04.2025

3HaTh OIpeneeHHs] MOHITHIA
«ITEKTPOIHTY,
«HEDJIEKTPOIIUTY,
«IIEKTPOITUTUYECKAS
JIUCCOLIAAITUSI

Bbubanoteka LLOK
https://m.edsoo.ru/00add
448

60-61

DIEKTPOTUTHICCKAS
JIACCOIHAIIMS KUCIIOT,
IIeJIoueii U coei.

22.04.2025
29.04.2025

3HATE ONpeNeICHUS TOHATHI
«KHUCIIOTa», KOCHOBAHHE, «COJIb)
C TOYKHU 3PCHUS TCOPUHU
3JEKTPOIUTUYECKON
JIUCCOLIMAIIUN. YMETh O0OBSICHATh
00III1e CBOWCTBA KMCIOTHBIX U
MIEJIOYHBIX PACTBOPOB HATUYIUEM
HUX MOHOBBOJIOPOJIA U TUAPOKCH]
- HOHOB COOTBETCTBEHHO, a TAKIK¢
COCTABJIATh YPABHECHHUSI
ANIEKTPOTUTHUCCKON JIFCCOIIHAITH])
KHCJIOT, OCHOBAHUH U COJICH.

Bbubanoteka LLOK
https://m.edsoo.ru/00add
5d8

62

CunbHbIE U ci1a0ble
JJIEKTPOJTUTHI

29.04.2025

3HATh HOHATHS «CHIILHBINY U
«CTIAOBIN»3ICKTPOIHT.

Bubnnoteka LLOK
https://m.edsoo.ru/00a
dbac6

63

BnusiHue Temneparypsl Ha
JUCCOLAALIUIO

06.05.2025

NMerts npencrasiieHue 0 poau
TeMIIEpaTyphl B
3JIEKTPOTUTUYECKON
JIUCCOLIMALINU

Bubnnoteka LLOK
https://m.edsoo.ru/00a
dd8b2

64

BnusiHMe KOHLEHTpauuu
pacTBOpa Ha JUCCOLUALMIO

06.05.2025

Nwmers npencrasienue o

BJIIMAHUHU
KOHILIGHTPALMU PacTBOPa
3IIEKTPOJINTA Ha €ro
3IEKTPOITUTHIECKYIO
JMCCOLUALIIIO

Bubnnoteka LLOK
https://m.edsoo.ru/00add
5d8

65-66

Pemenune
JKCIIEepPUMEHTANIbHbIX3a]a4
0 TeMe
«ONEeKTPOTUTHIECKAs
JIMCCOLMALIHS»

13.05.2025
13.05.2025

YMeTh OCyILECTBIATh
XMMUYECKHE ONBITHI HA 3HAHUE
KAaueCTBEHHBIX PEaKLIMM;
COCTaBJISITh TOJHBIE U
COKpAILEHHBIE HOHHBIE
YpaBHEHHSI HEOOPATHMBIX
peakuui ¥ pa3bsICHATh UX
CYLIHOCTb. XapaKTepU30BaTh
YCIIOBHS TEUEHU

peakiuii, HIyIUX 10 KOHLA, B
pacTBOPax3IEKTPOIUTOB

Bubnnoteka LLOK
https://m.edsoo.ru/00ad
decO

67-68

AJITOPUTMBI pEeIICHAS
pacUeTHBIX CTaHAAPTHBIX
3amady. KoMOMHNpOBaHHEIE
3aJ[a4M 110 XUMUH.

20.05.2025
20.05.2025

‘VMeHne BEIUHCIIATh
MOJISIPHYIO Maccy 1o Gpopmysie
COCIMHCHUS, KOJIHMUECTBO
BEIIIeCTBA,00BEM WIIH MacCy I10
KOITMIECTBY BEIIECTBA, O0BEMY
WIIA Macce PeareHTOB TN
MIPOIYKTOB PEAKIINH;
KOJIMYECTBO BEIIECTBA,00bEM
WIIA MacCy 10 KOIMIECTBY
BEIIIeCTBA,00BEMY TN Macce
PEareHToB | MPOIYKTOB
peakmy; (HaXOAUTh 00BEM
ra3a 10 U3BECTHOMY

KOJIMYECTBY BEIIECTBA)

Bubnmoteka LLOK
https://m.edsoo.ru/00a
e3f50




IlepedyeHb NOCTYNHBIX HCTOYHHKOB HH(OPMALHH

B pazzene npencraBiieH CIMCOK KHUT M CCBUIOK HA CalThI, B KOTOPBIX OoJiee TOIPOOHO OCBEIEHBI Pa3JIndHbIC aCTIEKTHI
paccMaTpuBaeMbIX BOIPOCOB. VX MOKHO pPEKOMEH/IOBATh KaK YUMTENIO, TaK M O00y4aeMbIM, IPOSBHBIINM HHTEPEC K
H3y4aeMoH TeMe!

1. Kumun J. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactBo mist cryaentoB. — M.: MY, 2006. — 322c.

2. Hcnonp3oBaHue nndpoBbIX JIabopaTopHii Ipu 00y4eHnHn XuMun B cpeaueit mkone/ becranos I1. . {opodees M.B.,
Kunun JI.M., 3umuna A.U., OpxekoBckuii [1.A. — M.: BUHOM. Jlabopartopus 3uanuii, 2014. — 229 c.

3. Heopranmueckas xumus: B 3 1./ ITox pen. 1O. [I. Tperbsikosa. T. 1: ®U3UKO-XMMUYECKHE OCHOBBI HEOPTaHUIECKON

XUMUH: Y4eOHUK [UIs cTyA. Beicil. yueO. 3aBeneHnii/M. E. Tamm, . }O. 1. TperbsikoB. — M.: M3naTenbckuii HEeHTp

«Axanemus», 2004. —240 c.

Crpenbaukosa JI. H. 3 yero Bc€ caenano? Pacckasel o BemectBe. — M.: fAyza-mpecc. 2011. — 208 c.

BaiikoBa B.M. Xumus nocne ypokos. B momonrs mkone. — M.: I[Ipocsenienue, 2011

Toneadensa M.I'. BaeknaccHas pabora o xumun. — M.: IIpocsemienue, 2012

I'peuymnmkosa T.1O. [Iporpamma BHeypouHO# nesrensHocTH «brocdepa. Jkonorus. 3M10poBbe».: METOIUUECKHE

pexomenaanyu /T.10. I'peuymnnkosa, E.B. Crinpuna. — YubsHosck: ®I'BOY BO «Yal'TIY um. U. H. YnesHoBay, 2017

8. TI'peuymnukosa T.1O. [Iporpamma BHEYpOUHOI JEITENBHOCTH « DKOJIOT0-KpaeBeJUECKHE KBECThIY.. METOMIECKUE
pexomenaanyu /T.10. I'peuymnnkosa, E.B. Crinpuna. — YubsHosck: ®I'BOY BO «Yal'TIY um. U. H. YnbesHoBay, 2017

9. Cmupuna E.B. IIpaktuxym no aucunruimae «IIpuknagnas rugpodunonorusy: yaeoHoe nocodue. YibsHoBek: YICXA um.
IT.A. Cronpinuna, 2012

10. Cnupuna E.B. [Iporpamma BHEypOUHO# JiesITeIbHOCTH «UelnoBeK cpe/iu JIoIeii».: METOIMUECKHEe PEKOMEHJalluH IS
yuuteneil ononoruu / E.B. Crimpuna, T.1O. I'peuymnnkosa. — Yiuesaock: Lentp OCH, 2015

11. Caiitr ®UIIN. OTKpBITHIH 6aHK 3aMaHui st HOPMHUPOBAHUS €CTECTBEHHO-HAYYHO# rpamoTHOCTH. hitps:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

12. Caiir MI'Y. Ilporpamma Kypca XUMuH Jyis yaaiuxcst 8—9 kiaccoB 0011e00pa3oBaTeNbHOMN IIKOJMbI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

13. Caiit Enunast komtekumst upoBsix 00pasoBatenbHbIX pecypcos.http://school-collection.edu.ru/catalog.
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http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
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