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[Inan BHeypounoil pearensHOcTH MOBY nuueit Nel c.bonpiieycTeukunckoe st 9 KIIacCOB COCTaBIEH C YYETOM

TtpeboBanuii o0HOBIEHHBIX PI'OC OOO.

OcHoBoii st popMUpOBaHUs TJIaHa BHEypouHOU nestenbHocTd MOBY mumeit Nel c.BonbIieycThBHKHHCKOE SIBIISCTCS

*x

cjieayroniasi HOpMaTUBHO-IIpABOBasd 0aza:

Oenepanpablit 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunu» (C U3MEHEHUSIMHU H
JIOTIOTHEHHSIMHU );

[Tpuka3z MunucTepcTBa MIPOCBEICHUS Poccuiickoii ®denepanuu ot 31.05.2021 Ne 287 "O0
YTBEPKJICHUH (eiepaibHOr0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOI'O 00I1Iero 00pa3oBaHus'";
[TocranoBnenue I’ maBHOTO TOCYIapCTBEHHOIO CAHUTAPHOTO Bpauda Poccuiickoit Oeneparuu ot 28.09.2020 1. Ne
28 "OO6 yrBepkaeHun caHuTapHbix npaBuwi CIT 2.4, 3648-20 "CaHuTapHO-3IHACMHOIOTHYECKUE TPEOOBAHUS K
OpTraHM3aIMSIM BOCIIUTAHUS ¥ OOYUCHUS, OT/IbIXa U 03/OPOBIICHUS JACTEH U MOJIOJSKHU".

[Mucemo MunoOpuayku Poccuu ot 14 nexabps 2015r. Ne09-3564 «O BHEypOUHOH IESTENBHOCTH W pear3alliu
JIOTIOJIHUTEIILHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM).

[Mucemo MunmcrepcTBa oOpa3zoBaHus W Hayku P® or 18.08.2017 N 09-1672 «O HampaBieHur MeETOIUYECKHX
PEKOMEH AN 110 YTOYHEHHIO TOHSITHS U COJIepKaHUsl BHEYPOUHOH AESTENFHOCTH B PaAMKaxX peain3aiyi OCHOBHBIX
00111e00pa30BaTELHBIX MPOrPaMM, B TOM YHCIIE B YACTH MPOSKTHOM JEITEbHOCTI

[Mucemo MunucrepcTBa oOpasoBanust U Hayku P® ot 14.12.2015 r. Ne 09-3564 «O BHEypOUYHOH IEATEILHOCTH U
peanu3anuy JOMOIHUTENBHBIX 00111€00pa30BaTeNbHBIX IPOrPaMM»;

IMucemo Munmnpocsemenusi Poccun ot 05.07.2022 r. Ne TB-1290/03 «Meronuveckue peKOMeHIAUU 00
OpraHu3alMyd BHEYPOUHOH JEATENHPHOCTH B paMKax peaju3alud OOHOBIEHHBIX (elepalbHbIX TOCYIapCTBEHHBIX
obpazoBatenbHBIX cTanAapToB HOO 1 OO0y

[Tucemo Muntmpocsenteaust Poccun ot 17.06.2022 1. Ne 03-871 «O06 opranuzanuu 3aHsITHI «Pa3roBOpsl 0 BaXKHOMY
IMucemo Munnpocserienus: Poccun ot 1 mrons 2023 r. NeAB-2324/05 «O nHanpaBieHud WHQOPMAIUK O BHEAPEHUN
Enunoit monenu npodeccuonaibHoi opuentaiuu (I'aBam cyobexkToB PD)y.

10.Ycrap MyHUIIMTIATBHOTO 0OIIECOO0pa30BATENLHOTO OIOKETHOrO yupekaeHus jmmeid Nel c¢. BombIneycThHKHUHCKOE

MYHHMIIMIIAJIBHOTO paiiona MeuernuHckuil paiion Peciyonuku bamkopTocTtaH.

11. Pabouas mporpamma Boctmranust MOBY nrieit Nel ¢. bonbieycTEUKHHCKOE.

B oOyuenunm xumuu OoNbIIOE 3HAYEHHE HMEET OKCIEPUMEHT. AHAIM3UPYS PpE3YyJIbTaThl NPOBEINESHHBIX OIBITOB,

yyamgecsi yOexXIaroTcss B TOM, 4YTO TE€ WIM HHBbIE TEOPETHYECKHE IPEJCTaBICHHUs COOTBETCTBYIOT WJIM MPOTHUBOpEYAT
peanbHOCTH. TOJBKO OCYLIECTBIISII XUMHUYECKUN HKCIIEPUMEHT MOXKHO TPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CACIaHHBIX Ha
OCHOBaHHMM TEOpPHH. B mpolecce 3KCIEpUMEHTANbHOW pabOThl Yydalluecs NPHOOPETaroT OMbIT IO3HAHHS PEalbHOCTH,
SIBJISTFOIIIMIACS] BXKHBIM 3TarioM (POPMHUPOBAHUS Y HUX YOEXIICHUH, KOTOpbIE, B CBOIO OY€PEib, COCTABISIIOT OCHOBY HAYYHOI'O
MHPOBO33PEHHSI.

KonuuecTBeHHbIE SKCIEPUMEHTHI MO3BOJIAT TONY4YaTh JOCTOBEPHYIO HMH(GOPMAIMIO O MPOTEKAHWU TEX WIM HWHBIX
XMMHUYECKHUX MPOIIECCaX, O CBOMCTBax BemlecTB. Ha OCHOBE MONy4EHHBIX DKCIIEPUMEHTAIBHBIX JAaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITEIHHO JIENIaTh BBIBOJIBI, 0000IIATh PE3YAbTAThI, BHISIBIIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYAET CIOCOOCTBOBATH
TIOBBILICHUIO MOTHBALUHA 00YYEHHSI IKOJILHUKOB.

st u3yueHus npeaMera « XUMHsD» Ha 3Tare OCHOBHOTO O0IIEro 00pa3oBaHus OTBOIAMUTCS 68 4acoB:

9 kimacc —68 Jacos;

JanHast oOpa3zoBarenbHas IporpaMMa 0OECIIEUNBACT YCBOSHUE YUAIIMMUCS BaKHEHIINX XMMUYECKIX 3aKOHOB, TEOPHH U
MOHATHH; (QOpMHUPYET MpPEACTaBICHHWE O POJIM XUMHHU B OKPYXKAIOIIEM MHPE W JKW3HH dYelloBeKa. [Ipu 3TOM OCHOBHOE
BHUMAaHHE YAEIIETCSA CYIIHOCTH XUMHUYECKHUX PEAKIMHA 1 METOJaM HX OCYILECTBICHHS.

OnmHMM U3 OCHOBHBIX HPHUHIUIIOB ITOCTPOEHHS MPOrpaMMbl SBJSIETCS HPHUHIMI JOCTYITHOCTH. ODKCIIEPUMEHTAIbHBIE
JIAHHBIE, MTOTYYEHHBIE YJAIIMUCS MIPH BHIITOJHEHNH KOJIMYECTBEHHBIX OMbBITOB, MTO3BOJIIOT YYAIIUMCS CaMOCTOSATENBHO JETaTh
BBIBOZIBI, BBIABIIATH 3aKOHOMEPHOCTH. IlOmXOIBI, 3aJIOKEHHBIE B COZIEpKAHHE IMPOTrpPaMMBlI Kypca, CO3JAl0T HEOOXOINMBIE
YCIOBUSI AJSI CHCTEMHOTO YCBOGHHS YYAIIMMHCS OCHOB HAyKH, IJIsi OOECHEYCHWS] DPa3BHBAIOIIETO M BOCIUTHIBAIOUIETO
BO3/ICHCTBUSL OOydYeHHs Ha JHMYHOCTh ydamierocs. dDopMmupyemble 3HaHHS JOIDKHBI CTaThb OCHOBOM CHCTEMBI YOSKICHHH
IIKOJIBHHUKA, IIEHTPAILHBIM SIIPOM €TO HAyYHOTO MHPOBO33PEHHSI.

OOpazoBarenpHast MporpaMMa MO3BOSIET HWHTETPHPOBATH peaTM3yeMble TOOXOIbI, CTPYKTYPY M COACp)KaHWE TIIpH
OpraHu3aluy 00yJeHUs] XUMHUH B 9 Kitaccax, BEICTPOCHHOM Ha 0aze J000ro U3 TOCTYIHBIX Y4eOHO-METOIMYECKUX KOMIUIEKCOB
(YMK).

Kypc HanpaBinen Ha co3gaHue ycaoBHii:

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

JJIA TIOBBIIICHUA II03HABATEIIFHOM aKTUBHOCTH 06yqa}01111/1xc51 B eCTCCTBCHHOHay‘IHOﬁ O6J'IaCTI/I;

JUIL PasBUTHS JMYHOCTH peOEHKa B mporecce OOydeHHs XMMHH, €ro CHocOOHOCTeH, (OPMHPOBAHUS W YIOBIECTBOPEHUS
COIIMAJIPHO 3HAYNMBIX HHTEPECOB U TIOTPeOHOCTEH;

JJIA pa6OTBI C O,I[apéHHLIMI/I INKOJIbHUKAaMH, OpraHru3alu UX Pa3BUTHUA B PA3IMYHBIX 00acTax 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. BBCJICHAE COBPEMEHHBIX CPEICTB OOYUEHWS W BOCIHTAHHS JJIS M3y4eHUS (B TOM YHCIE 3KCIEPUMEHTAIHLHOTO) JUCIIUATUINH
(Momynel) eCTeCTBEHHOHAYYHOM HAMPABICHHOCTH TIPH pealn3alliil OCHOBHEIX 00IIe00pa3oBaTeIbHBIX MPOrpamMM U
JIOTIOJTHUTENIBHBIX 001Ie00pa3oBaTeIbHBIX MPOrpaMM, B TOM YHCIE JUIS PACIIMPCHHS COICpXKaHWsA Y4eOHOro NpeaMera
«XUMHA.

3 . BOBJICYHCHHC YJaIlIUXCA B IIPOCKTHYIO ACATCIBHOCTD.

Kypc obecnieunBaer >¢QeKkTHBHOE TOCTHXEHHE O0pa3oBaTENbHBIX PE3YJIBTATOB OOYYAIOMIMMUCSA IO TpOrpamMMmam
€CTECTBCHHOHAYYHOH HAIMPABICHHOCTH, BO3MOXXHOCTh YIIIyONEHHOTO W3YYeHHsI OTACIBHBIX MPEIMETOB, B TOM YHCIE IS
(bopMHpOBaHHs H300PETATENBCKOT0, KPEATHBHOTO, KPUTHYECKOrO MBINUICHHS, Pa3BUTUS (DYHKIHMOHANBLHOH TIPAMOTHOCTH Y
00ydJaromuxcs, B TOM YHCIIE €CTECTBEHHOHAYYHOH U MaTeMaTHYeCKO.

DKCIepUMEHT SBIISCTCS HCTOYHHKOM 3HAHWA M KPUTEPHEM HX HCTHHHOCTH B Hayke. KOHIIEMIHS COBPEMEHHOrO
o0pa3oBaHus TOApa3yMeBaeT, YTO B Y4eOHOM OKCICPUMEHTE BEAYINYI0 pPOJb JOMKEH 3aHiITh CaMOCTOSTEIBHBIH
HCCIIEI0BATENbCKUN YISHHYESCKHH SKCTIEPUMEHT.

CoBpeMeHHbIE SKCIEPHUMEHTANBHBIE UCCIEIOBAHMS 10 XUMHUH YK€ TPYAHO MPEACTaBUTh 0€3 MCIIOIb30BAHHS HE TOJBKO
aHaJIOrOBBIX, HO M HU(POBBIX U3MEPHUTENbHBIX nprOopoB. B denepansuom ['ocynapcrBenHoM OOpaszoBarensHoM CraHpapre
(®I'OC) nponucaHo, YTO OAHUM U3 YHHBEPCAIBHBIX Y4eOHBIX NEUCTBU, IPHOOPETaEMbIX YYalUMHUCS, JOJKHO CTaTh YMEHHE
«IIPOBEJICHUSI OIBITOB, MPOCTHIX IKCIEPHUMEHTANBHBIX WCCIIENOBAHU, MPSMBIX U KOCBEHHBIX M3MEPEHHH C HWCIIONb30BaHUEM
AHAJIOTOBBIX M IIU(DPOBBIX N3MEPUTENBHBIX TIPHOOPOBY.

VY4eOHBIN DKCIIEPUMEHT O XHMHH, MPOBOAMMBI Ha TPAaJUIMOHHOM OO0OpYIOBaHHWH, 0e3 NpHUMEeHeHHs LU(PPOBBIX
71a00paTopui, He MOXKET ITO3BOJIUTHB MOJHON Mepe PELINTh BCE 3a/1a4d B COBPEMEHHOM MIKOJIE. DTO CBSI3aHO C PSAOM MPUYHH:

® TPAaAUIIMOHHOC IIKOJBbHOEC 060pyz[03aH1/1e H3-3a OrpaHUYCHHA TEXHHUYCCKUX BO3MOKHOCTEH HE IT03BOJISICT IIPOBOAWTH
MHOT'UC KOJIMYCCTBCHHBIC UCCIICOBAHUS,

® UIMTEIHLHOCTh MpOBEACHUA XUMHWYCCKUX I/ICCHC}]OBaHI/Iﬁ HE BCEraa CorjiacyeTcsc JIUTEIbHOCTBIO yqe6H1)1x SaHHTHﬁ;

®  BO3MOXHOCTb TPOBEAEHUS MHOTUX MCCIEJOBAHUN OrpaHUYMBACTCATPEOOBAHUSIMH TEXHUKHM OE30MACHOCTH H JP.
B nporecce popmupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHUI Y4EHHK 00y4aeTcs MPeacTaBIaATh HHGOPMALHMIO 00 HCCIeJOBaHUH B
YETBIPEX BUAX:

® B BepOaNbHOM: ONMCHIBATH JKCIEPUMEHT, CO3IaBaTh CIOBECHYIO MOAENb IKCIICPUMEHTa, (DUKCHpOBaTh BHHMaHUE Ha
H3MEpSEMbIX BEJIMUMHAX, TEPMUHOJIOTUY;

® B TAOIMYHOM: 3AIOJHATH TaOJIMIBI JAHHBIX, JEKALIIMX B OCHOBE MOCTPOCHUS IpaduKoB (IPH 3TOM y yJalIUXcs BOSHUKAET
MEPBUYHOE MPE/ICTaBICHUE O MACIITa0axX BEIUYUH);

® B rpaguueckoM: CTPOUTH IpaUKK MO TAOIMYHBIM JAHHBIM, YTO Ja&T BO3MOXKHOCTH MEpPEXoja K BBIIABIKEHHIO TUIIOTE3 O
XapakTepe 3aBUCUMOCTH MEXIy BEIMYMHAMH (IIPM 3TOM Y4HUTENb IIOKa3blBaeT IPEUMYILIECTBO B BU3YalU3allUU
3aBUCHMOCTEN MEX]ly BETMUMHAMU, HATJISITHOCTh 1 MHOTOMEPHOCTB);

® B BHJIC MaTeMaTHYECKUX YPaBHCHMI: [aBaTb MaTEMAaTHYECKOE ONMCAHUE B3aMMOCBS3M BEIUYUH, MaTEeMaTHIECKOE
oboOmenue.

[epexoy OT KakaOro ATana mpejcTaBlieHnss UHHOPMALMK 3aHUMAET JOBOJILHO OOIBIION MPOMEXYTOK BpeMeHH. B 7-8
KJIaccax 3TOT MPOIecC He0OXOANUM, HO B CTApIIMX KIaccaX MOXKHO OBLTO OBI 3TO BpeMs MOTPATUTh Ha pelleHne 0ojee Ba)KHBIX
3amad. OTo BpeMs MOXHO motpatuTh cormacHo @I'OC Ha (dhopMHupoBaHHE HCCIEHOBATENBCKIX YMEHHH YJaIUXCs, KOTOPHIE
BBIPAXKAIOTCS B CIIEAYIOLINX JEHCTBUSAX:

— omnpezereHne MPoOIeMBL;

— TI0CTaHOBKA HCCIICIOBATENILCKOM 3a/1a4H;

— IUTaHUPOBAHUE PEIICHUS 3a/1a4H;

— TIOCTPOEHUE MOAETEN;

— BBIIBIDKCHUE THITOTE3;

— 9KCIIEpUMEHTAJbHAsI TIPOBEpPKA TUIIOTE3;

— aHaNIM3 JaHHBIX YKCIICPUMEHTOB MM HAOOICHHU;

— (opmynupoBaHUe BEIBOIOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMABbI BHeypo4HOI AesITeJIbHOCTH
«XHUMMUSI» n1s1 9 ki1accoB ¢ oMucaHHEM YHHBEPCATbHBIXY4eOHBIX 1eficTBH, T0CTHTaeMbIX 00y1ai0 IIUMHUCS
JIMYHOCTHBIE Pe3yJIbTATHI
OOyyvaromuiics MOITYYUT BO3SMOXKHOCTD ISl JOPMHUPOBAHMS CIIETYIOIINX JINIHOCTHBIX Y Y /I

OIPCACIICHUE MOTUBAIUN U3YICHU S yqeGHoro MaTrepuaia;
OLICHMBAHUEC 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 HCTOPHUYCCKHUX CO6LITI/II71,
CBs3aHHBIX C Pa3BUTUCM XUMHU U OGHIeCTBa;

3HAaHUC MMpaBUJI IIOBCACHUA B ‘IpeBBH‘iaﬁHHX CUTYalUsIX;
OILICHUBAHUC COHHaJ'IBHOﬁ 3HAYUMOCTHU npog’peccnﬁ, CBs3aHHBIX C XHMHeﬁ;

BJIaJICHUE TpaBWIaMU OE€30MIaCHOrO OOpaIlleHHs C XWMHUYECKMMH BEIIECTBAMH U O0OpYIOBAaHHEM, IPOSIBICHUE
9KOJIOTHUECKON KYJIBTYpBHI.

MeTaHpeZIMeTHI:Ie pe3yabTaThl

Pecynamuenvle
OOyuaronumics MOTYYUT BO3MOXKHOCTE JIJIs1 (JOPMHUPOBAHUS CIACTYIONIUX PEryISITUBHBIX Y'Y 1

nejcnojiaranue, BKIIHOYasA IMOCTAHOBKY HOBBIX ueneﬁ, HpeOGpa30BaHMe HpaKTH‘IeCKOﬁ 3aJlayd B IO3HABaTCJIbHYIO,
CaMOCTOSITEILHBIN aHaJIN3 y'CJ'IOBI/Iﬁ JOCTHXKCHUA LECJIIM HA OCHOBEC yqéTa BBIZICJICHHBIX YUYHUTCJIIEM OPUCHTUPOB JIEUCTBUSB
HOBOM y‘Ie6HOM MaTepuajIc; INIaHUPOBAHUC ITYTHU JOCTUIKCHUA ueneix’[;

YCTAaHOBJICHUEC HEJIEBBIX IMPUOPUTETOB, BBIJACICHUE AJIbTCPHATHBHBIX CHOCO6OB JOCTHMXKCHUS LCIIU U B])I60p HaI/I6OHee
3¢ GEeKTHBHOTO Cr1oco0a;

YMEHHE CAaMOCTOSITEIIbHO KOHTPOJINPOBATh CBOE BPEMS U YIIPABIIATH HM;

yMeHHE MPUHUMATh PELIeHHs B IPOOIEMHO CUTYyalHH;

NIOCTAHOBKa y4eOHBIX 3ajlay, COCTAaBJICHHE TUIaHa U TI0CIIEA0BATEIBHOCTH ACHCTBHIA;
opraHuzanys pabouero MecTa IpH BHIIOTHEHUH XMMHUYECKOT0 SKCIIEPUMEHTa,;

MIPOrHO3UPOBAHHUE PE3YIbTATOB OOYyUCHNUS, OLIEHUBAHUE YCBOCHHOTO MaTepHala, OLleHKa KauecTBa U YPOBHS HOJIydEHHBIX
3HaHHUH, KOPPEKIHs IUIaHa U crocoda AeiCTBU MpH HEOOXOAMMOCTH.

Tlosnasamenviovie
OOy4aromuiicst MOJTy4UT BO3SMOXKHOCTD 7151 POPMHUPOBAHHMS CIETYIOIIMX MO3HABATENbHbIX Y Y /1:

TIOKCK U BBIACJICHUE HH(OPMALIH;

aHAJIU3 YCIOBUH M TpeOOBaHMI 3a1a4u, BBIOOp, COIIOCTABICHHE U 0OOCHOBaHUE CIIocO0a pelIeHns 3a1a4;

BbIOOp Hanboee A(PPEKTUBHBIX CITOCOOOB PEIIeHHs 331a4H B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH;

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

CaMOCTOATENBHOE CO3JaHNe alrOpUTMa JEATENFHOCTH PH PEIIeHUH IPO0IeM TBOPUYECKOTO U IIONCKOBOTO XapaKTepa;
YMEHUS XapaKTepU30BaTh BELIECTBA 10 COCTAaBY, CTPOCHHIO U CBOIMCTBAM;

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

n300pakeHHE COCTaBa MPOCTEHIINX BELIECTB C ITOMOLIBI0O XMMHUYECKUX (POPMYI U CYIIHOCTH XMMHYECKHX PEaKLUil ¢
TIOMOIIBI0 XUMHUYECKUX YPaBHEHHH;

MIPOBEACHNE HAONIOACHNUH, ONMCAHNE MPU3HAKOB U YCIOBHM TEUEHUS] XUMHUECKHUX PEAKIHi, BBITOTHEHNE XMMUYECKOTO
9KCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAJIN3a HAOIIOJICHUI 32 HKCIIEPHMEHTOM, PEIICHHE 3a/1ad, ITOIy4EeHHEXUMHUIECKOH
nH(popManny N3 pasTUIHBIX HCTOYHUKOB;

YMEHUE OPTAaHU30BBIBATH UCCIIEJOBAHUE C IICJIIBIO IIPOBEPKU THUIIOTES;
YMEHUE N€TIaTh YMO3AKITIOUYCHUA (I/IH,I[yKTI/IBHOC H 110 aHaHOFI/II/I) 1 BBIBOJBI;

YMEHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XMMHYECKHX IPOIECCAX, KPUTHUECKH OTHOCUTHCS K
TICeBIOHAYIHONW MH(OPMAIINH.

Kommynuxamugnuie
OOyuaromuiics MOXYIUT BOSMOXKHOCTE JIJIs1 JOPMUPOBAHUS CICTYFONNX KOMMYHHKATUBHBIX Y Y /1:

TOJIHOC U TOYHOC BBIPAKCHUEC CBOUX MBICIIEN B COOTBETCTBHH C 3aJa4aMu U YCIIOBUAMU KOMMYHUKAIIUH,

AZICKBATHOC HCIIOJIb30BAHUE PCUCBBLIX CPCACTB JIs1 YHACTHA B AUCKYCCHUHM W apryMCHTAllUU cBOCH no3nuauu, yMCEHHC
OpEeACTaBJIATb KOHKPETHOC COACPIKAHNE C COO6III€HI/I€M €ro B MUCbMCHHOH 1 YCTHOI>'I Cl)OpMC,

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

OIIpCACIICHNUC CIoco0oB BBHI/IMO,I[GIZCTBI/IFI, COTPYAHHUYICCTBO B IIOUCKEC U C60p€ I/IHCl)OpMaIII/II/I, ydqactue B AHAJIOre,
TJIAaHUPOBAHUC 06IIII/IX crioco0oB pa6OTLI, MOPOSABJICHUC YBAXKUTCIBHOI'O OTHOLICHUA K APYrUM Y4dallUMCA; ONMCAHHC



COACPIKaHU BBITIOJIHACMBIX HeﬁCTBHfI C HOCJIbIO OPHUCHTHUPOBKU B IMPCIAMCTHO- HpaKTH‘ICCKOﬁ JACATCIbHOCTH, YMCHHA
YUYUTBIBATH PA3HBIC MHCHUA U CTPEMUTBHCA KKOOPAWHAIIUUN Pa3JIMIHbIX HO3I/IIII/Iﬁ B COTPYAHUYCCTBC,

(l)OpMyJ'II/IpOBaTI) cOOCTBEHHOE MHEHHE M NO3UIUI0, APT'YMEHTUPOBATH U KOOPAMHUPOBATDH e€ ¢ MO3HIUSIMH HapTHépOB B
COTPYAHUYIECCTBEC IpU BLIpa6OTK€ 06HIGFO peuICHUA B COBMECTHOM JCATCIIBHOCTH,

OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBC H€O6XOI[I/IMyIO B3anMOIIOMOIIb,

IUTAHUPOBATh OOIIHME CIIOCOOBI PabOThI, OCYIIECTBIATh KOHTPOJb, KOPPEKIIMIO, OLEHKY JCHCTBHN MapTHEPa, yMeTh
yOexKIaTh;

WCIIONIb30BaTh a/IEKBaTHBIE SI3BIKOBBIE CPENCTBA Ul OTOOPa)KEHHs CBOMX YYBCTB, MBICIICH, MOTHBOB M HOTPEOHOCTEH;
oroOpakaTb B peuyd (omucaHue, OOBSCHEHHE) COJCp)KaHHE COBEpIIAEMbIX JEHCTBHH, Kak B (OpMe TPOMKOH
COLMAJIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN peu;

pa3BHUBaTh KOMMYHHUKATUBHYIO KOMIETCHIIMIO, UCIIONB3YS CPEJCTBA YCTHOM U MUCbMEHHOI KOMMYHHKAIIUK TIpH padote ¢
TEeKCTaMHU y4eOHHKa U JOTOJHUTENBHOM TUTepaTypoid, CIIPaBOYHBIMH TAONUIIAMH, TPOSIBISTH TOTOBHOCTh K YBAKCHHUIO
WHOW TOYKH 3pEHHS MPU 00CYKACHUH PE3YIbTATOB BHIMOTHEHHOMW pabOThI.

Ipeomemuuvie pesyivmamol
OOyuatomuiicss Hay4HUTCSL:

MPUMEHSATH OCHOBHBIC METO/IbI TO3HAHMS: HAOIOICHNE, U3MEPEHHUE, SKCIIEPUMEHT;

OIMCBIBATH CBONCTBA TBEPIBIX, KUKUX, ra3000pa3HbIX BEIIECTB, BHIICISS UX CYIIECTBEHHbIC IPU3HAKY;
PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BEIIECTB, ATOMHO-MOJIEKYJISIPHON TCOPHH;

pasindyaTtb XUMHUYCCKUEC U d)I/ISI/I‘-IeCKI/IC SABJICHUS, HA3bIBATDb MPU3HAKN U YCIIOBUSA NPOTECKAHUA XUMHWYCCKUX peaKHHﬁ;
co0uo1aTh npaBuiia 6e301macHoi paboThI PH POBEICHUHU OIBITOB,;

TI0JIb30BAThCS J1A00PATOPHBIM 00OPYAOBAaHUEM U MTOCYI0H;

MOJTy4aTh, COOMPATh Ta3000pa3HbIC BEIIECCTBA U PACIIO3HABATH HX;

XapaKTepusoBaTh d)mquecxyle 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HECOPraHNM4CCKHX COGHHHGHHﬁ, IMPOBOJAUTH
OIIBIThI, TOATBCPKAAIOIMINE XUMUYCCKUEC CBOMCTBaA H3Y4YCHHBIX KJIACCOB HEOPraHUYCCKNX BEIICCTB;

PacKpBIBaTh CMBICH MOHSTHUS «PACTBOP», BBIYUCISITH MACCOBYIO 100 PACTBOPEHHOIO BEILIECTBA B PACTBOPE, TOTOBUTH
PpacTBOpEI C ONpEAEIEHHON MacCCOBOU JJ0JIE€M paCTBOPEHHOIO BEILIECTBA;

XapaKTepHU30BaTh 3aBUCUMOCTb (PU3MUECKHX CBOIMCTB BEIIECTB OT TUIA KPHCTAIMYECKOH PEIETKH, ONPEASIATh BUA
XMMHUYECKOH CBSI3U B HEOPraHUUECKUX COEINHEHUSIX;

PacKpbIBaTh OCHOBHBIE MTOJIOKEHUS TEOPUH IIEKTPOIUTUICCKOI TUCCOIMALINH, COCTABIIATh YPABHEHUS JIEKTPOIUTHYECKON
JMCCOLMAIMN KUCIIOT, LIEIOoYei, COJel U peakluii HOHHOTO 00MeHa;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKuHﬁ, OIPEACIIATE OKHUCIUTEb U BOCCTAHOBUTEIIb,
COCTaBJIAATh YPaBHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEJIbHBIX peaKHHﬁ;

Ha3bIBaTh (JaKTOPHI, BIMAIOIINE HA CKOPOCTh XUMHYECKOH PEaKLut;
XapaKTepHU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHUEM U CBOWCTBAMH HEMETAJUIOB U METAJLIOB,;

TIPOBOAUTH OIIBITHI 1O IMOJYUYCHUIO U U3YYCHUIO XUMUYECKUX CBOMCTB Pa3INYHBIX BEIIECTB,

OOGyuaronuiics MOIyYUT BO3MOKHOCTH HAYYHUTHCS:

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

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

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

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA TPOSBIIATH OKHCIUTEIBHBIC MM BOCCTAHOBHUTEIBHBIE CBOWCTBA C YUETOM
CTEIIeHEH OKUCIICHHS 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB;

BBIJIBUTaTh 1 MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3HI O PE3yabTaTax BO3JEHCTBHS PAa3IMIHBIX (JaKTOPOB Ha M3MEHEHHUE
CKOPOCTH XUMHYECKOH PEeaKIyy.



COJAEPXAHUE ITPOI'PAMMBbI
BHeypo4Hoil nesTeabHocTH « XUMUSA» n1s1 9 knaccos (68 yacos)
Pazpnen 1. Xumuueckasn jadopatopust (6 yacon)
[IpaBuia TexHUKH OE30MACHOCTH MPW MPOBENCHWH HCCIESIOBAHMH, MEIUIMHCKUE aNTEYKH INEpBON IOMOINM B KaOWHETe
xuMuH. MHCTpyKTaxK 110 TeXHUKE OE30MacHOCTH.
O3HAaKOMJICHHME C TEXHHUKOH BBIITOJHEHHS OOIIMX NPAKTUYECKHX ONEpalii HaJMBaHUE XHUAKOCTEH, NEepeMelINBaHUE U
PacTBOpEHHE TBEP/BIX BELIECTB B BOJE.
3HaKOMCTBO ¢ J1a0OpaTOPHBIM 00OPYIOBaHUEM.
HarpeBarenbHble npuOOpBl, WX HCIONB30BaHHE. 3HAKOMCTBO C MpPaBWJIAMH IIOJIb30BAaHHS HArpeBaTeNbHBIX MPUOOPOB:
TUINTKH, CIIUPTOBKH, Fa30BOH TOPENKH, BOASHOW OaHH, CYIIMIBHOTO MKada.

Pa3nen 2. BemecTBa u cMecr. OYHCTKA BeIECTB OT MpuMeceii (4 4acoB)

Paznenenue HCOAHOPOAHBIX cMmeceit. UncThie BeleCTBA U CMECH. KJ'IaCCI/I(i)I/IKaHI/Iﬂ cmeceii. CriocoObl pas3aeiicHus cMecei:
JICUCTBUE MarduTom, OTCTauBaHuC, (bl/IJ'ILTpOBaHI/Ie, BbIITApUBAHUC, KPUCTAJUIM3AalUA, JTUCTUILISLIAS

BSBCH_II/IBaHI/Ie, (bl/IJ'ILTpOBaHI/Ie " TICPErOHKa. O3HaKOMJICHHE yduamuxcsd € npueMamMu B3BCIIMBAHUA U (1)I/IJ'II>TpOBaHI/I$[, H3Yy4YCHUC
IIPOLIECCOB NNEPETOHKH.

BeinapuBanue u KpucTaIu3anusl.

Paznen 3. Knaccupukanus HeopraHndecKHuX BellleCTB W X XHUMA4YeCKHe cBoiicTBa (14 yacoB)
Oxcuapl: kiaccuduKaiys, HOMEHKIIATYpa, CBOWCTBA, MONTyYeHUE, IPUMEHEHUE.
I'mapokcuasl. OcHOBaHUS: KilacCU(UKaIHs, HOMEHKIIATypa, OITydeHHE.
Omnpenenenve PH pactBopoB. Peakius HefiTpanuzanuu.
Amdotepusie okcubl 1 ruapokeuabl. Kucnorsl. Cocra. Kinaccugukanus. Homenknarypa. [lonydenue kucior.
XUMHUUECKUE CBOMCTBA KUCIOT. B3anuMoeiicTBre MeTaIoB (MarHus, IIMHKA, KeJe3a, MEI1) ¢ PACTBOPAMH KUCIIOT.»
Comu. Knaccugukanus. Homenkinarypa. CrocoOsl nonyuenust coneit. CBolcTBa CoJei.

Paznen 4. Merasini (11 yacoB)
XapaKTCpI/ICTI/IKa METaAJJIOB T'NTaBHBIX MOATPYIIIT U UX COCHHHCHHﬁ. O6u1a${ XapaKTCpHUCTHKA METAJIJIOB INTaBHBIX
noarpynn [-1II rpymi B ¢BA3U ¢ UX NONOXXEHUEM B IEPUOAUYECKOM CUCTEME XUMUYECKUX 3i1eMeHToB [[. M. Menaeneesa u
0COOEHHOCTH CTPOEHHMS HX ATOMOB.
XapakTepHble XUMHYECKUE CBOMCTBA IPOCTBIX BEIIECTB U COCMHEHUH METAJUIOB - IEJIOYHBIX, IIEJI0YHO3EMENbHBIX.
XapakTepuCTHKa MEPEXOIHBIX AIEMEHTOB — ME/IH, JKeJe3a, aTFOMHUHUSI [0 UX MOJI0XKEHHUIO B IEPHOJUUYECKOI cucTeMe
xuMuueckux snemenToB J[.W. MenneneeBa 1 0COOEHHOCTSM CTPOCHHUSI HX aTOMOB.
MerTasisl B IpUPOJE: PYAbl YEPHBIX, BETHBIX, APATrOIEHHBIX METAJUIOB. XapaKTepHbIe METANINYECKUe, PU3NUECKUE U
XMMHUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAILIIOB.
IoHsITHE aKTUBHBIX U ACCUBHBIX MeTasIoB. [lonb3a 1 Bpea MeTaJIoB. DIEKTPOXUMUYECKHUN Psil HATIPSKCHUH METalIoB.
Koppo3us MeraiioB. Mexann3sm, kinaccudukalys KOppo3uu, CocoObl 3alUThl. AHTUKOPPO3UitHbIe NOKPHITHS. CILTaBbL
Peaxiuu OBP ¢ yuactiem mMetaiioB u ux coequHeHuil. Lenouxu npeBparmenwii (o oopasmy OI'9).

Pa3znen 5. Hemerasinl (11 yacoB)
Hewmerannst B mpupose. Vcnonb30BaHue NpUPOAHBIX PECYPCOB.
Crtpoenue atoMoB HeMeTaiioB. CTPOCHHUS MOJIEKYJT HEMETAJLIIOB.
®duznueckue cBoicTBA HeMeTa/u1oB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB HEMETANIOB. X MUUECKHE CBOWCTBA HEMETAIIIOB.
Psix 5neKTpOOTpHLIATENIEHOCTH HEMETAIIOB. HeMeTaibl — OKUCIIUTENN U BOCCTAaHOBUTEIIH.
OO61as XapakTepUCTUKA HEMETAJIOB TIaBHBIX noarpymi [V—VII rpymt B CBsI3U ¢ UX TOJIOKEHUEM B IIEPUOIUYECKON CHCTEME
xuMu4deckux snementoB J[.1. MenneneeBa 1 0COOCHHOCTSAMH CTPOCHHUS KX aTOMOB.
XuM. CBOHMCTBA NPOCTHIX BEIIECTB M COEIMHEHUH HEMETAIUIOB - FAJIOTEHOB, KUCIOPOa, CEePhL, a30Ta, Gocdopa, yriepona, KpeMHHS.
Pemenne 3ananunit Ha cocTaBICHUE YPABHEHUN XUMHUECKHUX PEAKIIUH.

Pa3nen 6. Tunbl xumuvecknx peakuuii (6 4acon)
duznveckre 1 XUMUYECKHE SIBICHUSL.
Berigenenre 1 noromeHre Temia — MPU3HaK XUMHYECKON peaKIuH.
CKOpOCTh XMMHYECKUX peakuuid. XUMHYECKHe MpeBpamieHusl. XUMHUECKUE peakiud. XUMUYECKHe ypaBHEHHs. BrimomHeHue
TPEHUPOBOYHBIX YIPAKHEHHH IO COCTABJICHUIO YPABHEHUHM XUMHUYECKUX peakuuil. TUITbl XMMHUYECKUX PEaKIUil.
Pa3nen 7. OcHOBBI pacyeTHOI xuMun (6 yacoB)

Mons — enmHMIA KOJIMYECTBA BemiecTBa. MomsipHass Macca. BBIYUCIEHHS MO XMMHYECKHM YpaBHEHUSM. 3aKOH ABOrampo.
MonsipHbiii 00bEM T'a30B.

OTHOCHUTENBHAS IUIOTHOCTh Ta30B. Penrenne OKCIICPUMEHTAJIBHBIX 3a1a4.

Pa3nen 8. OcHOBBI d1eKTpoIMTHYECKOI Tucconnanuu (10 yacos)

ONEeKTPOIUTHYECKAsT TUCCOIMAIMS — TJIABHOE YCIOBHE MPOTEKAHUS PEaKIMi B pacTBOpax. DJIEKTPOMUTHYECKAs IUCCOLUAINA
KHUCJIOT, IIEJIOYel U COICH.

CunbHbIC U ClT1a0BIe 37EKTPOIUTEI

BriusHue TemnepaTypsl Ha IUCCOLUALUIO. BiusHue KOHLEHTpaluy pacTBOpa Ha JUCCOLHALHIO
Pemenue skcriepuMeHTaNbHBIX 33124 10 TeMe «DIEKTPOIUTHIECKAs! UCCOLUALIUS.
ANTOPUTMBI pEeIIeHNs PaCUETHBIX CTaHIAPTHEIX 3aad. KoMOMHIpOBaHHBIC 3a1a9H 10 XUMHL.



YueOHO-TeMaTHYECKHH TJIaH

Ne Tema ypoxka Kon-Bo | IlmanupyeM | daxruuecka| OcHOBHbIE yueOHbIE JEHCTBYS yUalIuXcs
/' 4acoB as jaTta s 1aTa
Paznen 1. Xumuueckas sadopatopusi (6 yaca)

1-2 | IlpaBuia TeXHUKH 2 08.09.2023, 3HAaTh MpaBwia TEXHUKH O€30ITACHOCTH TIPHUIIPOBEICHUN
0€30IacHOCTH TIPU 08.09.2023 WCClieIoBaHUM. 3HaTh COCTaB MEAMIIMHCKON anTeuku U
MIPOBEICHUH HCCIICIOBAHUM, YMETh 0Ka3aTh MEPBYIO MEIUIIMHCKYIO MTOMOIIh
MEIUIIUHCKHE alTCUKU
MepBoi MOMOIIIH B
KaOWHETE XUMUH.

Wncrpykrax
IO TeXHUKE 0€30IMacHOCTH.

3-4 | 3HaKOMCTBO C 2 15.09.2023, YMeTh paboTaTh CO CIIUPTOBKOM, BECAMHU, MEPHOIH
J1a00PaTOPHBIM 15.09.2023 (01631 (o)
000pyI0BaHUEM

5-6 | 3HAKOMCTBO C 2 22.09.2023, J1O/KHBI 3HATH: BHJIBI IPUOOPOB, MPABUIIA YKCILTyaTaIlud
HATPEBATEIBHBIMH 22.09.2023 1 0e30MacHOCTH. 3HATh PA3INYUs U YCIOBUS TPUMEHEHHS
pUOOPaMHU U MPaBUIIAMHU KaxKa0ro npubopa.
nonb3oBaHus. ImuTku,

CITMPTOBKH, I'a30BbIC
TOpENIKH, BOMIsHAS OaHs,
CYIIMIBHBIH Kad
Paznen 2. BemecTBa 1 cMecn. OuncTKa BelllecTB OT npumeceii ( 4 yaca)

7 YucTele BemecTsa u 1 29.09.2023 CdopMupoBaTh MOHATHS O YUCTOM BEIICCTBE HCMECH
CMECH. BEIIIECTB
Knaccudukaums
cMecen.

8 CriocoObI pa3jeneHus 1 29.09.2023 YMeTh XapaKTepHu30BaTh CYITHOCTh TOHATHI
cMecei: JefCTBUE YHCTHIE BEISCTBA U CMECH, 1 CITOCOOBI
MarHUTOM,O0TCTauBaHUE, paszeneHus cmecei
¢dbunbTpOBaHue,

BEHITIApUBAHME,
KpHUCTaJUTH3aLHs,
JUCTUIIIISIITHSL.

9-10 | B3BemuBanue, 2 06.10.2023 [1o3HaKOMUTBCS C MPUEMAaMU B3BEILUBAHUSA U
¢bunbTpOBaHUE U 06.10.2023 (unbTPOBaHMS, U3YYUTH TIPOLIECCHI TTEPEr OHKH.
MIEPEroHKa. YMeTh IPUMEHSATh 3HAHUS B IIPAKTHKE.

Beinapusanue u
KPHUCTaJUTH3AIUS
Pa3nen 3. Knaccudgukanus HeopraHuyeckux BellecTB U UX XUMHYecKHe cBoiicTBa (14 yacoB)

11 | IIpocThie U CIOXKHBIE 1 13.10.2023 [TO3HAKOMHUTBCS ¢ BAKHEMIIMME XUM. TIOHATHSAMH:
Benlecta. Kpurepun BEIIIECTBO, CBOMCTBA BEIIECTB. YMETh OTJIMYATh BEIIECTBA
pa3IeIeHHs COSIUHCHHIA. Ipyr ot apyra. KimaccupunupoBaTs Ha CIOKHBIE T

MIPOCTHIE

12-13| Oxcumpl: KIaccupukarys, 2 13.10.2023, VMeHHe Ha3bIBaTh COCAMHEHNS H3YICHHbIX KIACCOB
HOMEHKJIATypa, CBOWCTRA, 20.10.2023 (OKCHIOB); ONpEAESATh MPHHAIICKHOCTD BEIIECTB K
TIOTyYeHHe U IPUMEHEHHE. OIpEeIeIIEHHOM YKIIACCY COSIMHEHNH (OKCHIaM);

XapaKTepU30BaTh XUMHUIECKHAE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTaHIMYECKHX BEMIeCTB(OKCHUIOB); COCTABIISATh
(hopMyITBI HEOPTAHUIECKUX COCTUHEHNH M3yICHHBIX
KJ1acCOB (OKCHJIOB).

14-15| T'mnpokcunpl. CoennHeHNS, 2 20.10.2023 Knaccudukarms runpokcuoB. YMeHHe Ha3bIBaTh
KOTOpBIE OTHOCAT K 3TOU 27.10.2023 COEIMHEHUSI N3YYEHHBIX KJIaccoB (OCHOBAaHHN),

rpymre. OcHOBaHUS:
KITaccu(UKaIs,
HOMEHKJIaTypa, CBOICTBA,
MTOJTy9YeHNE U IPUMEHEHHE.

OIPENENIATh NPUHAIIEKHOCT BEHIECTB K OMPEAECICHHOMY
KJIacCy COeTMHEeHNH (OCHOBaHMAM). XapaKTepH30BaTh
XMMHYECKHE CBOMCTBA OCHOBAHHH; COCTaBIIATh
XUMHUYECKHe POPMYIIbIL.




16-17| Kucnotel. CoemuHeHwus, 27.10.2023 ‘YMeHue Ha3bIBaTh COEAMHEHUSI U3YUYEHHBIX KJIacCOB
KOTOpBIC OTHOCST K 3TOH 10.11.2023 (KuCIoT); ONpenensaTh MPUHAIIC)KHOCTE BEIIECTB K
rpymre. Knaccudukanmus, OIPEeIEIICHHOMYKIIACCY COSAMHEHHH (KUCITOT); YMEHHE
HOMEHKJIaTypa, CBOICTBA, COCTaBJIATH (HOPMYITBI HEOPTAHHICCKUX COSIAHCHHUN
MTOTy4YeHUE U TIPUMCHCHIC. W3YYCHHBIX KJIACCOB.

18 BzaumogetictBue MeTaioB 10.11.2023 HNmerp mnpezncraBieHHEe O CBONCTBaX TpPeX CHIBHBIX
C TpeMsl KUCIIOTAMHU: KuciaoT. BzaumoneiicTBue cosiHOM, CEpHOM U a30THOM ¢
COJIsTHasI, CepHasl M a30THASI. MeTajslaMU JI0 ¥ TIoclie BOAOpo/a.

19-20 | AM(oTepHBIC OKCHIIBI 17.11.2023 3HaTh onpezecHre aM(pOTSPHOCTH. YMEHHE
Y TUIPOKCHJIBL. 17.11.2023 XapaKTepU30BaTh XUMHUCCKHIE CBOHCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX COETMHEHNH (aM(pOTEPHBIX
HEOPTaHMYECKUX COCTMHCHIIA)

21 Omnpenenenue pH 24.11.2023 3HaThb CMBICA BOJOPOJHOTO TMOKa3aTelsd. YMeTh
pactBopoB. Peakius MPUBOIIUTH MPUMEPHI PEAKIIUi HEHTpaTu3aIum.
HelTpanu3aum.

22 | Comnu. 24.11.2023 YMenue cocTaBiATh  (GOPMYJIBI  HEOPTaHHMYCCKHX
Knaccudukauus, COEIMHEHUI W3YYEHHBIX KIIACCOB (CoOJeH); yMeHHe
HOMEHKJIATypa, Ha3bIBaTh COCOUHEHHUSA M3YYCHHBIX KJIAcCOB (cCoyei);
CBOWCTBA, MOTYYCHUE U YMCHHE XapaKTePH30BaTh CBOMCTBA M3YUCHHBIX KIIACCOB
MIPUMEHCHUE. HEOPraHMYECKUX BEIIECTB (COJiei); YMEHHE COCTaBJIATh

YPaBHEHHSI XMMHUUYECKHMX PEaKLMH, XapaKTEepU3YIOLUX
XUMHUYECKHEe CBOMCTBA coNler
23-24| O06001IEHNE KI1ACCOB 01.12.2023, YMeHue  cocTaBiATh  (GOpMYNBI  HEOPraHUYECKHX
HEOPTaHUYCCKUX 0] . 1 22023 COG}II/IHGHI/Iﬁ I/ISY‘IGHHI)IX KJIaCCOB, yMCHI/Ie Ha3bIBaTh
coevHeHui. I'enernyeckuii COEIMHEHUS M3Y4YEHHBIX KJIaCCOB; yYMEHHE
pan XapaKTepu30BaTh  CBOWMCTBA  M3YYEHHBIX  KIJIACCOB
HEOPTaHUYCCKUX BCHICCTB, yMeHI/Ie COCTaBJIATH
ypaBHEHHUS XUMHYCCKHX peakiuit COIJIACHO
TCHETHYECKOMY PSiTy.
Pa3nen 4. Merasuibl (11 yacos)

25 | Meramnbl. XapakTepucTHKa 08.12.2023 YMeHne XxapakTepr30BaTh METAJJIbl TIaBHBIX MMOATPYIIT
METAJIJIOB TJIaBHBIX U MX COCIMHCHHUS.

MOATPYI U UX
COEIMHEHU.

26 | O6wan xapaKTepucTHKa 08.12.2023 YMeHne XxapakTepH30BaTh METAJIBI TIaBHBIX MMOATPYIIT
MeTaNN0B rNaBHbIX MEepBBIX TPEX TPYII COTJacCHO HX TIOJOKEHUIO B
noarpym I-111 rpymm B tabmuie  J[.M. MenpeneeBa, OOBSCHATh IPUYHUHBI
CBSI3U C UX IIOJIOKEHUEM B PAacCIIONIOKEHUS COTJIaCHO CTPOCHUIO UX aTOMa.
NIEPUOANYECKON CUCTEME
XUMHYECKHUX JIEMEHTOB
J.1. MenneneeBa u
0COOEHHOCTH CTPOSHHUS HX
aTOMOB.

27-28| XapakTepHble XUMHUECKHE 15.12.2023 YMeHHe XapakTepu30BaTh XHUMHUYECKHE CBOWCTBa
CBOWCTBA IPOCTHIX BEIIECTB 15.12.2023 MPOCTBIX BEMIECTB H COCOUHEHWH METalioB -
Y COeIMHEHUI METaJUIOB - MIETIOYHBIX, MEIOYHO3EMENbHBIX.
IIETIOYHBIX,
IIeTI0YHO3EMEITFHBIX

29-30| Xapakrepuctuka 22.12.2023 YMeHHe XapaKTepu30BaTh NEPEXOJHBIE D3JIEMEHTHl —
TIEPEXOTHBIX JIEMEHTOB — 22.12.2023 Menb, JKele30, aNOMHHAN 10 UX TIOIOXKEHHIO B
ME[H, JKEJe3a, ATTFOMUHUS NEPUOANYECKON CUCTEME XUMHUYECKUX 3ieMmeHtoB [[.M.
TI0 UX MOJIOKCHHUIO B MemnneneeBa 1 0COOEHHOCTSIM CTPOCHHUS MX aTOMOB.
NIEPUOAUYECKON CUCTEME
XUMHYECKHUX JIEMEHTOB
J.1. MenneneeBa u
0COOEHHOCTSIM CTPOCHUS MX
aTOMOB.

31 MeTannbl B npupoae: pyabl 29.12.2023 YMeHne XapaKTepu30BaTh METAJUIMIECKUE, (HU3NIeCKUe

YEPHbIX, LBETHbIX,
AparoueHHbIX

METaJUIOB. XapaKTepHbIe
METaIJIMYECKHE,
(bu3nUecKre U XUMUIECKUE

n  XHUMHYCCKHUC
MCTaJIII0B.

CBOWCTBA, BHYTPEHHEE CTPOECHHE




CBOﬁCTBa, BHYTPCHHCC
CTPOCHHUC MCTAJJIOB.

32 | IloHsATHE aKTHBHEIX U 29.12.2023 YMeHue XxapaKTepu3oBaTh CBOMCTBA MACCUBHBIX U
[MACCUBHBIX METAJIJIOB. aKTUBHBIX METAJIOB, MMETh MpPEACTaBICHUE 00 ITHX
[onp3a u Bpex MeTaIIIOB MOHSATHUSAX.

JUTSI YeJIOBEKa.

33 DNEeKTPOXMMUYECKUI pAL, 12.01.2024 mets NpeACTaBJICHUE O TOHATHH  «KOPPO3Us»,
HanpsAXeHW MeTannos. MIPWYIHMHBI €€ TMOSBJICHUS, CIIOCOOBI 3aIIUTHI OT HEe.
Koppo3ua meTtannos.

MexaHn3m Koppo3umn
meTannos. Knaccuobukauma
KOppPO31n METaNNoB.,
cnocobbl 3aLuThI.
AHTUKOPPO3UiHblIE
OKpBITHs. CIUIaBhL.
34-35| Peakuuu OBP ¢ yuactuem 12.01.2024 YmMmenune COCTaBJISITh OKHCIINTEIbHO-BOCCTAHOBH-
METAJUIOB U UX COSAUHEHHH. 19.01.2024 TENIBHBIC  PEAKI[UH, pPACCTAHOBKA KOA(PDHUIIMEHTOB,
[enouku npeBpaieHuii (1o HeNnoYyKa MpeBpaleHui.
obpasiy OI'9).
Pa3nen 5. Hemerasunl (11 yacos)

36 |HemeTannbl B npupoae. 19.01.2024 YMeHue  XapakTepu3oBaTh ~ HEMETalUIbl M HUX
Ncnonb3oBaHWe NpUPOAHbIX COCIMHECHUSL.
pecypcos.

37 |CTpoeHue aTomos 26.01.2024 YMeHue  xapakTepu3oBaThb  HEMETAJIbl  TJIaBHBIX
HemeTannos. CTpoeHns MNOATPYNI  HEpPBBIX TPEX TPYINN  COTNIACHO  HX
MOJIEKY1 HEMETAIOB. nmonokennto B tabmuue .M. MenneneeBa, 0OBSICHATH
DU HUecKIe CROMCTRA NMPUYMHBI  PACIOJIOKCHHS COTJIACHO CTPOCHHIO HX
HEMETaJIJIOB. aroma.

38 |CocrtaB U CBOICTBA MPOCTHIX 26.01.2024 YMeHHEe XapakTepu3oBaTh XHMHUYECKHE CBOMCTBa
BCIIIECTB HEMETAILIOB. Psin MPOCTHIX BEIIECTB U COSANHCHUN HEMETAIJIOB.
PIEKTPOOTPULIATETIEHOCTH
HEMETAJIJIOB.

39-40| XuMHUYECKHE CBOICTBA 02.02.2024, YMenune XapaKTepru30BaTh HEMETaJIJINYECKHE,
HeMeTaJlioB. Hemerambr — 02.02.2024 (usnueckue W XUMHYECKHE CBOWCTBA, BHYTPCHHEE
OKHCIIUTEIU U CTpOCHHE HEMETAJIOB.
BOCCTAHOBHTEJIN.
BzaumonetictBue ¢
MIPOCTBIMH U CIIOKHBIMHU
BCIIIECTBAM.

41-42| O6uwan xapakTepucTmKka 09.02.2024, YMeHue — XapakTepu3OoBaTh  HEMETaJUlbl  TJIaBHBIX
HemeTtannos MnaBHbIX 09.02.2024 MOATPYII TOCHENHUX UEeTHIPEX TPYII COIJaCHO WX
noarpynn IV=VII rpynn B nmonokeHnto B tabimne .M. MenneneeBa, oOBSICHATH
CBSI3M C VX MONIOMKEHNEM B MPUYAHBl  PACIIONIOKEHHUS COTJIACHO CTPOSHHIO WX
nepuoamnyeckoit cucteme aToMa.
XUMUYECKUX 3/IEMEHTOB
J.1. MenneneeBa u
0COOEHHOCTSIMH CTPOCHHUS
HX aTOMOB.

43-44| XapaKTepHble XMMUYECcKue 16.02.2024, YMeHue XapakTepu3oBaTh JJIEMEHTbl — TaJOrEHOB,
cBoicTBa 16.02.2024 KHUCIIOpOJa, cephl, a3oTa, (ocdopa, yriepona, KpeMHHs
TTpoCTHIX BELIECTB U ' M0 WX TMOJOKCHUI0 B TEPUOAMYSCKON CHCTEME
COEMTHEHUI HEMETAIUIOB - xumudeckux — anemeHtoB .M.  MeHnneneeBa u
raJoreHoB, KMCI0poaa, 0COOEHHOCTSIM CTPOCHHA X aTOMOB
cepkl, a30Ta, docdopa,
yraepoaa, KpeMHHUS.

44-46| PeweHue 3a4aHNI Ha 01.03.2024 YMeHHe COCTaBiSTh pacueTbl C  COCTaBJIECHUEM
COCTaB/IeHWNE YpaBHEeHUI 01.03.2024 ypaBHEHHH, pacCTaHOBKa KOI(D(UIIMEHTOB, IIemOYKa

XUMHUYCCKHUX pGaKHI/Iﬁ

MPEBpAICHHN.




Paznen 6. Tunsl xXuMu4ecKux peakuuii (6 4acoB)

47 | dusnyeckue UXUMHYECKUE 1 08.03.2024 TTo3HAaKOMUTBCS ¢ BaXHEHIIUMU XHM. TOHATHSIMH:
siBJIeHUs. BoeineneHuen (u3mdeckne W XUMHYCCKHE SIBICHUS, XUMHYCCKas
TTOTJIOIICHHE TETIa peaKIys; YMEHHE OTIMYATh XUMHUYECKHE PEAKIH OT
— TIPU3HAK XUMHUYECKOH (hM3MIECKUX SBIICHUN
peaxImu

48 | CxopoCTh XUMHUYECKUX 1 08.03.2024 3HATH ONpeeIeHNEe CKOPOCTH XUMHYCCKONPEAKIINN U €
peaxrmii 3aBUCHMOCTH OT YCIIOBHI MPOTCKAHUS PCAKITHH.

[ToHUMAaTh 3HAYCHUETEPMHIHOB «KaTaJTU3aTOPY,
«MHTUOUTOPY,«(PEePMEHTBD).
49-50| dakxTopsl BAUIIONINE HA 2 15.03.2024, YMeTh GopMUPOBATH MPHUHITUIT U3MEHEHUS CKOPOCTH
CKOPOCTh PEaKITUH. 15.03.2024 PEaKIMy C I3MCHEHHEM KOHIICHTPAIINH, TEMITEPaTypHI,
JIaBIICHUSL.
51-52 [ XuMHu4yecKue ypaBHEHHUsI. 2 22.03.2024 YMeHue CoCTaBIsATh YpaBHEHUSI XUM. PEaKIni.
IBeITToIHEHHE 22.03.2024
TPCHUPOBOYHBIX YIIPAKHECHUI
MOCOCTaBJICHUIO YpaBHEHUH
XUMHYCCKUX PEaKIHA
Pazgen 7. OcHOBBI pacueTHOH XuMHH (6 4acoB)

53 | Monp — eauHuIA 1 05.04.2024 YMeHue BIYUCIATE: KOIMYECTBO BEIIECTBAMIN MACCY 11O
KOJIMYECTBA BEIIECTBA. KOJIMYECTBY BEILECTBA MJIM MacCe PeareHTOB WU
MornspHas Macca. MPOJYKTOB PEaKIH

54-55| Bbruucienus no 2 05.04.2024 YMeHHE BBIYUCIIATH MOJIIPHYIO Maccy 110 GpopMyIie
XUMHUYCCKUM YPABHCHUSAM. 12.04.2024 COE/IMHEHUsI, KOJIMYECTBO BEIECTBA,00bEM MITH Maccy 1O
KOJIMYECTBY BEI[ECTBA, 00BEMY HJIM Macce peareHTOB I
MPOJYKTOB PeaKInu

56 | 3akon ABorampo. 1 12.04.2024 VYMeHue BEIYUCIIATE: KOJIMYECTBO BEIECTBA, 00bEM HIIU
MornsipHblii 00BbEMIa30B. Maccy Mo KOJIMYECTBY BEIIECTBA,00bEMY HIIH Macce
OTtHOCHTENbHAS TUIOTHOCTD PEareHToB U MPOAYKTOB PEeaKlny; (HaX0AuTh 00BEM ra3a
rasos. 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA (U MPOU3BOIAUTH

00paTHBIC BHIYHCIICHUS)

57-58| Pewienue 2 19.04.2024, YMeHue: XxapakTepu3oBaTb XUMHUYECKUE CBONCTBA
SKCHEpPUMEHTANbHBIX3a]a4 19.04.2024 OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIICCTB;
110 TeMe OTIpEeNIeNIATh MPUHAICKHOCTD BEIECTB K ONPEICIIEHHOMY
«HpaKTI/IKYM 110 U3Y4YCHHIO KJ1accy COGL[I/IHGHI/Iﬁ COCTaBJIATH (bOpMynBI
CBOf/’ICTBBeH.leCTB OCHOBHBIX HEOPraHNYICCKUX COC,Z[I/IHCHI/Iﬁ N3 Yy4YCHHBIXKJIaCCOB
KJIACCOB HEOPTaHUIECKHUX
COCTUHEHUN »

Pazgen 8. OcHoBbI anekTponuTHyeckoi auccouuanuu (10 yacon)

59 | DnekrpomuTHyecKas 1 26.04.2024 3HaTh OnpeJieNieH s TIOHATHIH «IEKTPOIIUT,
JIACCOIUAIINS — TJIABHOE CHEDIIEKTPOITUT», «ITEKTPOTUTUIECKASIUCCOIAAIIIIDY
yCIIOBHE
MPOTEKAaHUs PEAKIU B
pacTBopax.

60-61| DnexTponuTHYECKas 2 26.04.2024 3HATh Onpe/ieNeH s TIOHATHIH «KUCIOTaY,
Aucconmanus KucJIor, 03.05.2024 «OCHOBAHHE», «COJIbY» C TOYKHU 3PEHUS TEOPUU
LIENOYEN U CONEH. 5J1EKTPOIUTHYECKOH UCCONHUAIMN. YMETh OObACHATH
00IIre CBONCTBA KUCIOTHBIX M MIEIIOYHBIX PACTBOPOB
HAJIMYMEM B HUX HOHOBBOJIOPOJIA M THIPOKCH]T - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATH YPAaBHCHHS
SIEKTPOIATHICCKOM TUCCOTHAIINI
KHCJIOT, OCHOBAHHUI U COJICH.

62 | CunbHble u crabble 1 03.05.2024 3HATh HOHATHUSI «CHIIBHBII» U «CIIA0BIH»3IEKTPOIIHT.
AJIEKTPONUATHI

63 | BriusHUE TemmepaTypsl Ha 1 10.05.2024 WMeTs ipenicTaBIeHNE O PO TEMIIEPATYPHI B
JTUCCOIIAITUIO JJEKTPOIUTHICCKON JUCCOIUAIAH

64 | BimsHue KOHIIEHTpaInu 1 10.05.2024 VIMeTh TIpecTaBIeHHne O BINSHAN

pacTBOpa Ha AUCCOIUAIINTIO

KOHIICHTPAIIUN PAaCTBOPA IJICKTPOJIUTA HA €TO

QJICKTPOIIUTUICCKYIO TUCCOLUALINIO




65-66| Pemenue 17.05.2024 YMeTh OCYILIECTBIATh XUMUYECKUE OIBITHI HA 3HAHUE
SKCIIEPUMEHTATIBbHBIX3a/1a4 17.05.2024 KAaueCTBEHHBIX PEaKIUi; COCTABIIATh MOJHBIE U
10 TeMe COKpAIIEHHBIC HOHHEBIC YPaBHCHHS HEOOPATHMBIX
«ONEeKTPOTUTHYECKAS peakuuit ¥ pa3bACHATh UX CYIIHOCTb. XapaKTepHU30BaTh
JTIACCOITUAITHSDY YCIIOBUS TEUEHUS
peakuui, UIYIUX 10 KOHLA, B PACTBOPAXAJIEKTPOIUTOB
67-68 AJNTOPUTMBI pelIeHUs 24.05.2024, ‘YMeHre BEIYUCIATh MOIISIPHYIO Maccy 1o opmysie
pacYeTHBIX CTaHAAPTHBIX 24.05.2024 COEIMHEHUs, KOJIMYECTBO BEIECTBA,00bEM MITH Maccy

3anad. KoMOMHUpOBaHHEIE
3aJauy 0 XUMHH.

MO KOJIMYECTBY BEIECTBA, 00BEMY HITH Macce
PEarcHTOB WK MPOAYKTOB PEAKIINHU; KOJTHYCCTBO
BEIIIECTBA,00BEM HITH MacCy IO KOJUUECTBY BEIIECTRA,
00bEMY WJIM MacCe PEareHTOB U MPOIYKTOB PEAKIINY;
(HaxoauTh 00BEM Ta3a MO0 U3BECTHOMY KOJHUYECTBY
BEIIECTBA)




IlepedyeHb NOCTYNHBIX HCTOYHHKOB HH(OPMALHH
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1. Kwumun . M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso mist crynenros. — M.: MITY, 2006. — 322c.

2. Hcnonp3oBaHue nudpoBbIX JlabopaTopuii Ipu 00y4eHnHn XuMun B cpeaueit mkone/ becranos I1. U. Hopodees M.B.,
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«Axanemus», 2004. —240 c.

CrpenbaukoBa JI. H. U3 yero Bc€ caenano? Pacckassl o BemectBe. — M.: fAyza-mpecc. 2011. — 208 c.

BaiikoBa B.M. Xumus nocne ypokos. B momonrs mkone. — M.: [Ipocsenienue, 2011
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I'peuymnmnkosa T.1O. [Tporpamma BHeypouHO# nesrensHocTH «brocdepa. Jkonorus. 3M0pOBbe».: METOIUUECKHE

pexomenmanuu /T.1O. I'peuymnukoa, E.B. Cniupuna. — YiesHosck: @TBOY BO «Yal'TIV um. U. H. YiesHosay, 2017

8. TI'peuymnukona T.}O. [IporpamMMa BHEYpOUHOI JESATENHHOCTH « DKOIOT0-KPAEBETUECKUE KBECThI».: METOAMUECKHE
pexomenmanuu /T.}O. I'peuymankosa, E.B. Cnupuna. — YiesHosck: @®TBOY BO «Yal'TIY um. U. H. YiuesHoBay, 2017

9. Cuupuna E.B. IIpaktukym mo qucnuruinie «I[IpukianHas ruipooronorus»: yueonoe mocoobue. YibssHoBck: YI'CXA um.
IT.A. Cronwinuna, 2012

10. Cnmpuna E.B. IIporpamma BHEYpOUHO# AesTeNbHOCTH «UenoBeK cpeau JTroieihy.: MeToIuuecKrue peKOMEHAAINH JUIs

yuureneit ounonorun / E.B. Criupuna, T.10. I'peuyinukosa. — YibsiHoBek: Lientp OCH, 2015

11. Caiit ®UIIN. OTKpbITHIH OaHK 3a1aHUl U1 (POPMUPOBAHUSI €CTECTBEHHO-HAYYHOM rpaMOTHOCTH. https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

12. Caiit MI'Y. IlporpamMma Kypca XUMUH JJ1s ydamuxcss 8—9 kiaccoB 00111eo0pa3oBaTeibHOM NIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

13. Caiit Equnas xomnexuus nudpoBbix 00pazoBartelibHbIX pecypco.http://school-collection.edu.ru/catalog.
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