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IHosicHuTE/IbHAA 32ANIMCKA

Pabouas mporpamma BHEYpOUHOU AeSITENbHOCTH 1A 9 Kiacca «XUMHUSA B
3ajavax u akcnepumenTax» MbBOY «AmkoBckasi ocHOBHas 1ikoja» CMOIeHCKOU
00J1aCTH COCTaBJIEHAa HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:
1.denepanpubiii 3aK0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O06
obpazoBanuu B Poccuiickori @eaepannn» (C U3M. U JOI., BCTYI. B CHUITY C
01.09.2020);
2.«Ilopsiaka opraHu3alyy U OCYIIECTBIEHUS 00pa30BaTEIbHON AESITEIBHOCTH O
JIOTIOTHUTENBHBIM 00111€00pa30oBaTelbHbIM Mporpammam» (yTB. [Ipukazom
MunuctepctBa [Ipocsemenus Poccutickoii @enepanuu ot 9 Hosa0pst 2018 r. Ne 196
¢ usamenenusamu ot 30.09.2020 r.)
3.«MeroanuecKux peKOMEHIAUI M0 TPOEKTUPOBAHUIO TONOJHUTEIBHBIX
0011e00pa30BaTENBHBIX MPOrpaMM (BKITFOYAst Pa3HOYPOBHEBBIE MPOrpaMMbI)» ( YTB.
[TuceMom MuHncTepcTBa oOpasoBanus u Hayku PD ot 18.11.15 Ne 09-3242).

I'pyninoBsie 3anstust «llogroroBka k OI'Dy» npenHazHadeHsl I ydamuxcs 9
Kjacca, rotoBsmmxcs K cagaue OI'D no xumum.

JlaHHBIN KypC COMPOBOXKIAET y4eOHBIN mpeameT «Xumusi». OH TakKe MOXKET
OBITH UCTIOJIB30BAH JIJIsl PACIIUPEHUS U YTIIYOJIEHUS IPOrpaMM IpeanpoPuiibHOTO
OOydeHHsI MO XUMHUU U TIOCTPOSHUS WHIWUBUIYAIbHBIX 00pa30oBaTEIbHBIX
TPACKTOPUHN yUaIIUXCS, TPOSBISIONIUX UHTEPEC K HAYKE.

[Iporpamma noctpoeHa TakuM 00Opa3oM, 4TO MO3BOJSET PACIIMPUTD U YIIIYOUTh
3HAHUS Y4YalIMXCid IO BCEM OCHOBHBIM pasjenaM IIKOJIbHOTO Kypca XUMHUU
OCHOBHOM HIKOJIBI, a TaKXK€ JIMKBUJIUPOBATH BO3MOXKHBIE Mpodeibl. ComeprraHue
Kypca MpeaHa3HauYeHo sl OBJIAJICHUS TEOPETUUECKIM MAaTepUajIoM U OTPaOOTKH
MPAaKTUUYECKUX HABBIKOB PEIICHUs 3aJaHuil 4YacTel | W 2 KOHTPOJIBHO-
U3MEPUTENBHBIX MaTEPHUAIIOB.

[Iporpamma paccuurtana Ha 33 yaca. Kypc nmpoBoauTcs B TeueHue roja mno 1 gacy
B HEJIEIIIO.

Hean: noaroroBka yyammuxcs k caade OI'D no xumum.

3anauu:

. 3akpenuTb, CUCTEMAaTU3UPOBATh U PACHIMPUTH 3HAHUS Y4alIUXCs IO
BCEM OCHOBHBIM pa3jiejiaM Kypca XUMHUH OCHOBHOM IIKOJIBI.

. dopMHUPOBATH HABBIKU AHAJTUTUYECKOM JEATEIIBHOCTH, MPOTHO3UPOBAHUS
PE3YyJIbTATOB JIJI PA3JIUYHBIX BAPUATUBHBIX CUTYyaIlUM.

. Pa3BuBaTh mo3HaBaTEIbHBIN HMHTEPEC, MHTEIUICKTyaJIbHbIE CIIOCOOHOCTH B
MPOLECCE TOUCKA PELICHHM.

. 0TpaboTaTh HABBIKHU BBITIOJTHEHHS TECTOBBIX 3aJIaHUH YyacTH 1,

. 0TpaboTaTh PEIICHNE OCHOBHBIX BHJIOB 3a/IaHUH YacTH 2,

. O0Tpa0OTaTh HABBIKU BHITIOJTHEHUS JEMOHCTPAIMOHHOTO OTbITA;

. (dhopMupOBaTh HABBIKM CAMOKOHTPOJIA,

. CIIOCOOCTBOBATH MCHXOJOIHYECKOi ToTOBHOCTH K OI'D.



. dopMupoBaTh HHAUBUAYATBHBIC 00Pa30BaTENbHBIC TOTPEOHOCTH B BHIOOpE
nanpHeiero npoduias 00ydeHus B CTapIIel IIKOJIE.

@®opMbI OpraHM3aluM JAeATEJILHOCTH: JICKIUH, NPAKTHKYMbI, MPAKTHYCCKHE
paboTHI.

®opMbl KOHTPOJIsi: MHOrOBapHaHTHOE PA3HOYPOBHEBOE TEMATHUECKOE U
KOMOMHHUPOBAHHOE TECTUPOBAHUE, CAMOCTOSATEIbHAS PadoTa yJalluxcs Ha yPOKe
U JioMa.

O:xuaaemMbie pe3yJabTaThl.

[TosydeHHbIC 3HAHUS JIOJDKHBI TTIOMOYb YUAIIHMCS:

1. YCHEMIHO CAATh 3K3aMEH 110 XUMUMU;

2. OIPEAEIUTHCS B BHIOOPE MHIMBHUAYAIbHBIX 00pa30BATENbHBIX MOTPEOHOCTEN
(mpodumns oOydeHwus ),

3. 3aKpENUTh NMPAKTUYECKUE HABBIKK M YMEHMs PELIECHUS Pa3HOYpPOBHEBBIX

3aaHUM.

Metoab! u popMbI 00yYeHHS.

Mertozas! 1 popMbl 00yUEHUsT ONPENESAIOTCS TPEOOBAHUSAMU O0YUEHHUSI, C YUETOM
WHAUBUAYAJIBHBIX W BO3PACTHBIX OCOOCHHOCTEW y4allluXCsl, pa3BUTUSA U
CaMOpPa3BUTHUA JIMYHOCTU. B CBA3M C OTHUM OCHOBHBIE IIPUOPUTETHI METOIUKHU
U3y4eHUs Kypca:

o oOy4eHHe yepe3 OIbIT U COTPYAHUYECTBO;
o y4eT MHAUBUAYATBHBIX 0COOEHHOCTEH U MOTPEOHOCTEN yUalIuXCs;
o MHTEPAKTUBHOCTH (paboTa B MajbIX IPYIIAX, POJIEBbIE MIPbl, TPEHUHIH,

BHE 3aHATHI - METO]I IPOEKTOB);

. JUYHOCTHO-JIEATENILHOCTHBIM U CYOBEKT — CYOBEKTHBHBIM IMOJIXO
(OosblIee BHMMAHME K JIMYHOCTH Yy4Yallerocs, a He LEIsIM Y4HTes,
PaBHOIIPABHOE UX B3aUMOJICHCTBHUE).

Jlnst pa®oTHI ¢ yyaliuMHucsi, 0€3yCclI0BHO, IPUMEHUMBI Takue (popMbl pabOThI, KaKk
Jekuuss v ceMuHap. I[loMMMO 53THX TpagULMOHHBIX (QOPM PEKOMEHAYEeTCs
UCIIOJIb30BaTh TaKXXe JAMCKYCCHH, BBICTYIUICHUS C JOKJIaJaMH, COJAEpKaIIUMHU
OTYET O BBHIIOJIHEHHMH HHIWBHUIYAJIBHOIO WJIHA I'PYIIIOBOTO JOMAIIHErO 3aJaHHS
WIN C COJNOKJIaJaMH, AOMOJHSAIONIMMU JIEKIUIO YUYUTENs, TUIIOBbIE 3aJaHUs IO
Pa3BUTHIO €CTECTBEHHOHAYYHON ()YHKIIMOHAIBHON rpaMoTHOCTH (Metonuueckas
pa3paboTka

«POpMHUPOBAHUE ECTECTBEHHOHAYYHOM I'PAMOTHOCTH Ha ypokax xumum» CTyk
A.B., 2022 r.). Bo3amoxHBI paznudHbie (HOPMBI TBOPUECKOW PabOTHI ydamuxcs,
KaK HampuMep, «3alluTa PEIICHHs», OTYET MO0 Pe3ybTaTaM «IIOUCKOBOI» pabOThI
Ha oO0pa3oBaTeNbHbIX cailTax B HTepHEeTe MO yKa3aHHOM Teme. Takum oOpa3om,
JAHHBI KypC HE MCKJIIOYAET BO3MOXHOCTH IPOEKTHOM JESITENBHOCTH yYalUXCs



BO BHEYpOUHOE BpeMs. MIToroM Takoil AESATEILHOCTH MOTYT OBITh TBOPYECKHE
pabotbl. Ilpennmaraembiii  Kypc  SIBISETCS  Pa3BUTUEM  CHUCTEMbl  paHEE
NpUOOPETEHHBIX MPOTPAMMHBIX 3HAaHHMM, €ro Ieilb - CO3JaTh IIEJIOCTHOE
MPEJICTABICHUE O TEME M 3HAUUTEIBHO PACIIUPUTH CIIEKTP 3a/1a4, HOCUIbHBIX JJIs
YYALINXCS.
Takum oOpazom, mporpamMma MpUMEHUMa JIJIsl Pa3JIMYHbIX TPYII MIKOJIbLHUKOB, B
TOM YHCJIE, HE UMEIOLUX XOPOIIEH MTOATOTOBKU. B 3TOM citydae, yuuTesnb MOXKET
CY3UTh TPEOOBaHUS U MPEAJIOKUTh B KaU4eCTBE JOMAIIHUX 3aJaHUI CO3JaHue
TBOPUYECKNX PAaOOT, MPU ITOM y JIeTEeH pa3BUBAETCS WHTYHUTHBHO-aCCOIMATUBHOE
MBIIUIEHUE, YTO, HECOMHEHHO, IIOMOKET UM IIPU BBITIOJIHEHUHU 3aganuil OI'D.
Pe3yabTaThl 0CBOCHHUSI KYPCa BHEYPOUHOH
AeSITeJIbHOCTH
JINYHOCTHBIMHM Pe3yJIbTATAMM SIBJISIIOTCS CIEIYIOIINE YMEHUS:
] Oco3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOXKHOCTHU €r0
MO3HABAEMOCTH U 00BICHUMOCTH Ha OCHOBE JIOCTH)KEHHM HAYKH;
[J TlocTeneHHO BhICTpauBaTh COOCTBEHHOE I[ETOCTHOE MUPOBO33PEHHUE;
[J Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CAMOOOPA30BAHUIO, B TOM YKCJIE U B
paMKax CaMOCTOSITEIIbHOM AEATEIIbHOCTH BHE IIKOJIBL;
[1 OtieHUBaTh KU3HEHHBIE CUTYALUK ¢ TOUKH 3pEHUS 0€30MacHOro o0pasa *KU3HU 1
COXpaHEHHUS 3]I0POBbS;
[J OueHuBaTh SKOJIOTHUECKUNA PUCK B3aUMOOTHOIIICHUHA YEJIOBEKA U XUMHUUECKOTO
MIPOU3BOJCTBA;
[J ®opMUPOBATH SKOJOTMYECKOE MBILIJICHUE. YMEHHE OLIEHUBATH CBOIO
NEATENBHOCTD U IOCTYIIKU APYTUX JIOAEH C TOYKU 3PEHUSI COXPAaHECHUS OKPYKAKOLIEeH
Cpellbl — FapaHTa KU3HU U Oaronoiydus Jirojiei Ha 3emiie. B IEeHHOCTHO-
OpPUEHTAIMOHHOU cepe - TYBCTBO TOPJIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY,
I'yMaHHU3M, OTHOIICHHUE K TPYAY, L1eJIeyCTPEMIIEHHOCTh; B TPYJ0BOM cepe -
FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEMIIIEH 00pa30BaTEeIbHOM TPACKTOPUH; B
MO3HABATEIHLHOMN (KOTHUTUBHOW, MHTEIUIEKTYaIbHOM) cepe - yMeHue ynpaBisiTh
CBOEH MO3HABaTEIbHOU NI TCIILHOCTBIO.
MeTanpeaMeTHbIMHU pe3yJIbTATAMH ABJsAETCH GOPMUPOBAHHE YHHBEPCAJIbHBIX
y4eOHbIx geiicreuii (YY/):
PeryasituBubie YY/:
[1 CamocToATeTsHO 00HAPYKUBATH U (POPMYIUPOBATH YUEOHYIO TTPOOIEMY,
OTNPEJIETSATH 1eJIb Y4eOHOM eI TEeIbHOCTH, BHIOUPATh TEMY IIPOCKTA;
] BeimBuraTh BEpCUH PEIICHUAS MMPOOJIEMBI, 0OCO3HABATh KOHESUHBIN PE3YIITAT,
BBIOMPATH U3 MPEIOKEHHBIX U UICKATh CAMOCTOSITENIbHO CPEJICTBA JIOCTHXKEHHUSI
LETH;



[1 CocTaBnaTh (MHAWBHATYATBHO WIH B TPYIIIE) TJIAH PEIICHUAS POOIEMBI
(BBIIOJIHEHUS TTPOEKTA);
] PaboTas 1o mjiany, CBEpATh CBOU JEHCTBHS C LENbIO U, MPU HEOOXOAUMOCTH,
UCIIPABIIATH OMIUOKU CAMOCTOSITEIBHO;
] B nquanore ¢ yuuTeneM COBEPIIEHCTBOBATh CAMOCTOATENILHO BIPAOOTAHHBIE
KPUTEPUH OLICHKHU.
ITo3naBarenbHbie YY/I:
[0 AHanu3upoBaTh, CPaBHUBATH, KJIacCU(PHUITUPOBATh U 00001IaTh (PaKThl U
SIBJICHUS. BBISABIIATH MPUYUHBI U CIEACTBUS MTPOCTHIX SBJICHUM;
[1 OcyliecTBISTh CpaBHEHHUE, CEPUALIMIO U KIIACCU(PHUKALIUIO, CAMOCTOSI TEILHO
BBIOMpasi OCHOBAHUSI M KPUTEPHUU ISl YKA3aHHBIX JTIOTMUECKUX OTEepaIuii; CTPOUTh
KJ1acCU(UKAIUIO Ha OCHOBE TMXOTOMHUYECKOTO JIETICHUS (Ha OCHOBE OTPULIAHUSA);
] CTpOoUTh JTOTUYECKOE PACCYKAECHUE, BKIIOUYAIOIIEE YCTAHOBICHUE TIPUYHMHHO-
CJICICTBEHHBIX CBS3CH;
] Co3niaBaTh CXEMATUYECKUE MOJENH C BbIJACJICHUEM CYIIIECTBEHHbBIX
XapaKTEPUCTUK OOBEKTA;
[1 CocTaBNIATh TE3UCHI, PA3IMYHBIC BHJIBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.IL.).
[Ipeobpa3zoBbIBaTh HHGOPMAIIHIO U3 OJHOTO BUJIa B APYroi (TaOauIly B TEKCT U
mp.);
[] BeruuThiBaTh BCE YPOBHU TEKCTOBOW WH(MOPMAITHH;
[J YmeTh onpeneniaTh BO3MOKHbIC HCTOUHUKH HEOOXOIMMBIX CBEJICHHM,
MIPOU3BOIUTH MOUCK MH(POPMAIIUU, aHATU3UPOBATH U OLIEHUBATH €€ IOCTOBEPHOCTD.
KommynukaTusubie YY/I:
[J CaMOCTOATENLHO OPTaHU30BbIBATh YU€OHOE B3aUMOJEHCTBUE B IPYIIIIE
(ompenenaTh 001IKe eI, paclpeaesaTh Poiid, JOrOBapUBATHCS APYT C IPYTOM U
T.1.).
IIpeaMeTHBIMU pe3yJIbTATAMM SIBJIAIOTCS:
1. B mo3HaBaTenwHOU cdepe:
[1 JlaBaTh onpeneeHus N3YUYSHHBIX TTOHATHH: BEIIECTBO (XUMUYECKHMA SJIEMEHT,
aTOM, MOH, MOJIEKYJa, KPUCTAJUIMYECKas PellleTKa, BEIIECTBO, IPOCTHIE U CIIOXKHbBIE
BEIIECTBA, XUMUYECKasi (OpMyJia, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTEIbHAs
MOJIEKYJISIpHasi Macca, BaJICHTHOCTb, OKCHIbI, KUCIIOThI, OCHOBaHUS, COJIH,
aM(}OTEepHOCTh, UHIUKATOP, EPUOAUIECKHI 3aKOH, IEPUOUUECKAasE CUCTEMA,
nepuoauvecKas TadiuIa, U30TOMbI, XUMUYECKas CBSI3b, AJIEKTPOOTPUIIATETLHOCTD,
CTENEHb OKUCJICHUS, AJIEKTPOJINT); XUMHUUECKasl peakins (XUMHUUECKOE YpaBHEHUE,
TE€HETUYEeCKas CBsI3b, OKUCIEHUE, BOCCTAHOBIICHUE, DJIEKTPOIUTHYECKAS
JUCCOIIMAIINS, CKOPOCTh XMMHYECKOUN peakinm);



1 OnuceIBaTh 1EMOHCTPALMOHHBIE U CAMOCTOATENBHO MMPOBEAECHHBIE
AKCHEPUMEHTHI, UCIIOJIb3YS JJIsl ITOTO €CTECTBEHHBIN (PYCCKUiA, pOAHOMN) S3bIK U
SI3bIK XUMUU,

[J OnuchIBaTh U pa3anyaTh U3YUYECHHBIE KITACCHl HEOPTaHUYECKUX COETUHEHUH,
MIPOCTBIE U CI0KHBIE BEHIECTBA, XUMHUECKHUE PEAKIUU;

[ Kimaccuduuposarh n3ydeHHbIE OOBEKTHI U SIBJICHUS,

[ HaGmronaTh AEMOHCTPUPYEMBIE M CAMOCTOSITEIHFHO MPOBOIUMBIE OTIBITHI,
XUMHUYECKUE PEAKIMH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

] Jlenath BBIBOJBI M YMO3AKIIFOUEHHS U3 HAOMIOACHUHN, H3yUYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEMN, IPOTrHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEUIECTB 110 aHAJIOTUU
CO CBOMCTBAaMM U3YYEHHBIX;

MOJIYYEHHYIO U3 JPYTUX UCTOUHHUKOB;

[J MoaenupoBaTh CTPOEHUE BEILIECTB.

2. B ueHHOCTHO-OpHeHTALMOHHOI cdepe:

[ AHanmM3MpOBaTh U OLICHUBATH MOCIIEACTBUS ISl OKPYKaIOLIEH cpeJibl ObITOBOW U
MIPOU3BOICTBEHHOM JIEATEIHLHOCTH Y€JI0BEKA, CBA3aHHOM C rmepepaboTKON BEIIECTB.
3. B tpynoBoii chepe:

[J TIpOBOIMTE XUMUYECKHAN SKCIIEPUMEHT.

4. B cpepe 0€301aCHOCTH KU3HEAECATEIbHOCTH:

[J Oka3biBaTh MEPBYIO MOMOILb MPHA OTPABICHUAX, 0KOTax U APYrUX TPABMAX,
CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 00OPYI0BAHUEM.

Ilnannpyembie pe3yJibTAThI OCBOCHUS Y4e0OHOI0 NpeaMera

3HAaThL/ IOHUMATD:

XUMHUYECKYI0 CHMBOJIUKY: 3HAKH XUMHUYECKHUX DJIEMEHTOB, (DOPMYJIbI XMMUYECKHUX
BEILIECTB, YPABHEHUS] XUMUYECKHUX PEAKIINIM;

° BaXXHEUIIIME XMMHUYECKHE TIOHSTHS: BEIISCTBO, XHMHUYCCKHM DJIEMEHT,

aTOM, MOJIEKYJla, OTHOCUTEJIbHBIE ATOMHAs ¥ MOJIEKYJISIpHAs. MacChl, HOH, KATHOH,
AQHUOH, XUMMYECKAsl CBsA3b, DIEKTPOOTPULATEIBHOCTb, BAaJIECHTHOCTb, CTEICHb
OKMCJIEHUS, MOJIb, MaJIIpHasl Macca, MOJISIPHBIM 00beM, pacTBOPBI, AJIEKTPOIUTHI
U HEJJIEKTPOJUTBI, JJICKTPOIUTHYECKAsT  JUCCOLMALIUA, OKUCIUTEIb U
BOCCTAHOBUTEIIb, OKHMCJIEHHE W BOCCTAHOBJIEHHE, TEIUIOBOM 3((deKT peakiuu,
OCHOBHBI€ TUIIbI PEAKIIUN B HEOPTaHUYECKON XUMHUU;

o XapaKTEPHBIE MPU3HAKHA BAKHEUIINX XUMUYECKUX MOHITUM;

o O CYIIECTBOBAHMM B3aMMOCBS3M MEXAY BAXKHEHIIMMH XUMHUYECKUMHU
MIOHATHSIMU,;

. CMBICIT OCHOBHBIX 3aKOHOB M TEOPHUHM XHWMHUHU: aTOMHO-MOJIEKYJIApHas

TEOpHs, 3aKOHbl COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa,
nepuoanyeckuit 3akoH /1. . Menneneena.



Ymers:
HasbiBath
. XUMUYECKUE  BJIEMEHTHI; COCIMHEHUS  M3YYEHHBIX  KJIACCOB
HEOPraHWYECKUX BEIECTB; OpraHMYECKHE BellecTBa MO uX (opMmyse: METaH,
9TaH, ASTWIEH, alleTWIEH, METAHOJI, A3TaHOJ, TJIMIEPUH, YKCYCHas KHUCJOTa,
IIF0KO34a, caxaposa.
OO0bSACHATH:
o (bu3MUecKuil CMBICT aTOMHOTO (MOPSAIKOBOI0) HOMEpa XUMHUYECKOTO
AJIEMEHTa, HOMEPOB TpyNNbl MU IMepuoaa B mnepuoandeckort cucreme J[.H.
MenneneeBa, K KOTOPBIM 3JIEMEHT MPUHAJIEKUT;
o 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB
B IMpefenax MallblX T[EpPHOJIOB U TIJIABHBIX MOATPYII, a TaKke CBOMCTBa
00pa3yeMbIX UMU BBICIITNX OKCHJIOB;
. CYILIHOCTbh MpoLecca 3JIEKTPOJUTUUECKOW AUCCOLUMALNA U PEAKLIUAMN
MOHHOI'0 OOMeHa.
Xapaxkrepu3oBaTh:
o XUMHYECKUE DJIEMEHTHI (OT BOJOpOJAA A0 KajbliMs) Ha OCHOBE MX
MOJIOKEHHUSI B TIEPUOJMYECKOM CHUCTeME XHUMHYecKkux osnemenroB [J[. .
MenpeneeBa 1 0COOCHHOCTEN CTPOEHUS UX AaTOMOB;
o B3alMOCBSI3b MEXY COCTABOM, CTPOEHUEM U CBOWCTBAMU BEILIECTB;
. XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB  HEOPraHUYECKUX
BEILIECTB: OKCUJIOB, KMCIIOT, OCHOBAHMI U COJICH.
Onpenenasite, KIaccCHPUUUPOBATH:

® COCTaB BEIIECTB MO UX QopMmysam;

® BAJICHTHOCTb U CTENIEHb OKUCIICHUS SJIEMEHTA B COCIUHEHNUU;

® BHJ XMMHUYECKOI CBS3U B COCTMHEHUSX;

® [PUHAJICKHOCTH BEUIECTB K ONPEACTCHHOMY KJIACCY COCIMHEHNI;

® TUIBI XUMUYECKUX PEAKIIUH;

® BO3MOXXHOCTh IPOTEKAHUS PEAKIIU HOHHOTO OOMEHa.
CocraBisiTh:

® CxeMmbl CTpoeHHs aToMOB TepBbIX 30 3JIEMEHTOB MEPUOIUYECKOMN

cuctemsbl /.M. Mennaeneena;
e (opMyIbl HEOPraHUYECKUX COCTUHEHUN N3YUEHHBIX KJIACCOB;

® YPaBHECHUS XUMUYECKUX PEAKIIUH.

Oopamartbces:
® C XMMHYECKOU MOCY0H 1 1a00paTOPHBIM 000PYIOBAHHUEM.
® PAaCIIO3HABATH OIBITHBIM ITyTEM:



e ra3000pa3HbIC BEIIECTBA: KUCIOPOI, BOAOPO/I, YIIICKUCIBIN ra3, aMMHUaK;
® PAcCTBOPHI KUCJIOT U IIEIOUYEH 110 U3MEHEHHUIO0 OKPACKH MHIUKATOPA;

e KHUCJIOTBHI, IIEJIOYM U COJU MO HAJUYHUIO B UX PacTBOpax XJOpHI-, CyJbdar-

, KapOOHAT-HOHOB M HOHA aMMOHHUS.
BoruuciasarTb:

® MAaCCOBYIO JOJF0 XUMHUUYECKOTO AJIEMEHTa 10 (hOpMYyJie COCTUHECHHUS;

® MAacCCOBYIO JIOJIFO BEMIECTBA B PACTBOPE;

e KOJIMYECTBO BEIICCTBA, 00BEM WM MAaCCy BEIISCTBA 110 KOJIUYECTBY
BEIIeCTBa, 00BEMY MJIM MAcCe PeareHTOB WIH MPOJAYKTOB PEaKIIUH.

e lcnonb3oBaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN
NEATEIbHOCTH U IIOBCETHESBHOM KU3HU IJIS:

e (Oe3omacHOro oOpalleHHs C BeleCTBAaMM M MaTepuallaMd B IOBCEJHEBHOM

KHU3HU U I'PaMOTHOI'O OKa3aHHU:d nepBoﬁ IIOMOIIIMX IIPHU OXKOrax KHCJIOTaMH U

IeJIOYaMH;

e O00BsSICHECHMS OTACJIBHBIX (I)aKTOB H IIPpUPOAHBIX HBJICHI/IfI;

® ONpeaeneHus] 3HAYMMOCTH BEIIECTB B NPO(ECCHOHANBHOM U OBITOBOM

JEATEeNIbHOCTH, U CTIOCOOBI OOpaIieHus: ¢ HUMU;
® KPUTHUYECKOUN OIICHKH WH(OPMAITH O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY.
Conep:xxanne y4eOHOr0 npeaMera
1. «Baxknelimme  Kjacchl ~ HEOpraHWYECKUMX  BemecTB.  KonmdecTBEHHBIS
OTHOLIEHUS] B XUMHUM» XuMmuueckue ¢popmyisl. Okcuapl. Kucnorsl. OcHOBaHUS.
3aKoH TIOCTOSIHCTBA cocTaBa. Pacdersl mo xumuyeckor Qopmyne. Moib.
OtHocUTENnbHAs IUIOTHOCTh Ta30B. [a3oBbie 3akoHbl. [lonstus «Hucteie
BeIIeCTBa» M «cMech». CIocoOBI pa3IelIieHHs] CMECEH.
MaccoBbie 10M dJeMeHTa B BemiecTBe. HaxoxaeHue XUMHUUECKOH (HOpMYIIBL.
Tumnel XMMHUYECKUX PEAKIUNA MO KOJIUYECTBY BCTYMAIOUIUX M 00pa3yrolIuXxcs
BemecTB. CXeMbl pelieHus MPOCTEHIIMX 3a7a4 (C HCHOJIb30BAaHUEM TOHATUN
«KOJMYECTBA  BEIIECTBA»,  «CPABHEHUSIM»,  «COOTHOUICHHEM  BEIIMYUHY,
«IIPOMOPIIN»).
Brelunciienus o ypaBHEHUSAM PEaKLUN C HUCIOJb30BAHUEM ITOHATUH MaccoBas U
oObeMHas J0Ji BhIXOa MPOYKTA.
TemoBoit  »dpdekr xumuueckor peaknuu. I[loHATHE TEPMOXUMHUYECKOTO
YpaBHEHHSI W €ro OTJIWYHME OT OOBIYHOro. Pacuersl MO TEePMOXUMHUYECKUM
peakuusM. BeiBoA TEPMOXUMHUYECKUX YPABHEHUM.
2. «Ilepuonnueckas cucremMa XuMuueckux 3yeMeHToB J.M.MeHneneea»
[TonHass XapakTepUCTMKAa XWMHYECKOTO 3JEMEHTAa W €ro CBOMCTB HA OCHOBE
nonoxxenus B [ICXD. Pemenue 3a1a4 Ha OCHOBHbBIE 3aKOHBI M TIOHATHSI XUMUHU.
3. «XuMHUecKas peaKiusy



XUMHYECKas peakius. Y CIOBUSA U MPU3HAKU MPOTEKAHUSA XUMHUYECKUX PEAKIUH.
Xumuueckue ypaBHeHUs. CoOXpaHEHME MacChl BELIECTB NPH XUMHUYECKHUX
peakuusix. @duznueckue MW XUMHUYECKHE sBIEHUS. CpaBHEHME NPHU3HAKOB
bu3nueckuX W XUMHUYECKHMX siBiIeHM. HamucaHue ypaBHEHHE XHMHYECKUX
peaxuuii, paccTaHOBKa KO3()(ULIMEHTOB. 3aKOH COXPaHEHHs] MACChl BEIIECTB.
Pabota ¢ TpeHMPOBOUYHBIMU TECTAMH IO TEME, 3aJaHUSIMU MO (PYHKIMOHAIbHOU
IrPaMOTHOCTH (MIpuiIokeHue 1).

Knaccudukanuss XMMUYECKUX pPEAKUU IO pa3IuYHbIM IPU3HAKAM: YUCIY U
COCTaBY MCXOJHBIX M ITOJIyYEHHBIX BELIECTB, U3MEHEHUIO CTENEHEHW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB, IOIJIOIEHUIO U BBIJIEJICHUIO YJHEPTUH.

Paznuunpie  KiaccUPUKAUMA —~ XUMHUYECKUX  PEaKLHUid,

npumMepbl. PaboTta ¢ TpeHMPOBOUHBIMH TECTAMHU.

ODJIEKTPOJIUTBl U HEDJIEKTPOJUTHI. KaTHOHBI M aHUOHBI. ODJNEKTPOJIUTHYECKAS
JUCCOLIMAIIMS  KHUCIIOT, WIeJIoue W coiied (cpegHux). OIJEKTPOIHUTBHl U
HEIEKTPOIUTBL. DJIEKTPOIUTUYECKAsl JUCCOLUALUsA B PAacTBOpax M paclulaBax.
Pones BOmBl B mpomecce  DIIEKTPOJUTHYECKOM  nucconmranuu. CTeneHb
nuccounanyu. Koncranra nucconnanuu. XMMUYECKUE CBOWCTBA KUCIIOT, COJIEN U
OCHOBAHMU B CBETE TEOPUU BIIEKTPOIUTHYECKON TUCCOLIUALINY.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakuun wnoHHOro obmeHa u yciuoBHs HX ocyuiecTBieHusa. CocraBieHHe
MOJIEKYJISIDHBIX M MOHHBIX YPaBHEHHMM. YTPA)KHEHUE HA HAINMCAHUE YPABHEHUU
peakIuii HOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENh U BOCCTAHOBUTEID.
[Iponeccel okucienus u BoccranoieHus. Cocrasienne ypasuenuit OBP: merton
AJIEKTPOHHOTO OallaHca U METO]T TTOTypeakiuii (MOHHO-JIEKTPOHHBIA METO).
[IpakTuueckoe 3ansarue. CocraBienue ypaBHeHuii OBP MeTonom 31eKTpOHHOrO
OajlaHca M METOJOM MOJypeakluil. YHpaXHEHHE Ha COCTABICHUE YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIU.

4 «OKUCAUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIII

OCHOBHBIE THITBI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI. Pl cTaHAapTHBIX
ANEKTPOAHBIX MOTEHIMANOB. PacdueTsl N0 ypaBHEHHSIM, B OCHOBE KOTOPBIX JIEKUT
peaKkIus 3aMeNIeHUs OJHOTO METAJIJIA IPYTUM.

5. «MeTobl TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUA. DKCIEPUMEHTAIbHbBIC
OCHOBBI XUMHM»

[IpaBuna GezomacHoO# pabOTHI B MIKOJILHOM JabopaTopuu. JlaboparopHas mocyna
u obopynoBaHnue. Pasnenenune cmecell um ouucTka BemiecTB. [lpuroroBiienue
pacTBOopoB. OrmpeneneHue XapakTepa Cpenbl pacTBOpa KHCIOT M ILIENOYEH C
MOMOIIbI0 UHANKATOPOB. KauecTBeHHbIE peakliMi HA HOHBI B PaCTBOPE (XJIOpUA-,
cynbdart-, KapOOHAT-MOHBI, UOH AaMMOHHS).



[Tonyyenue ra3zoodpa3Hbix BemiecTB. KauecTBeHHbIE peakIMu Ha ra3zo00pa3Hble
BELIECTBA (KHUCI0PO/, BOJOPO/, YIIEKHUCIIbII ra3, aMMHuaK).

[IpoBenenne pacueToB Ha OCHOBE (GopMysl M ypaBHEHHMH peakuuid. Pemenue
3a/1a4y. BeruncineHuss MaccoBOl 10JIM XUMUYECKOIO 3JIEMEHTA B BEIIECTBE.
BbluncieHnst MacCOBOM IO paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Brrunciienne KoiudecTBa BEIIECTBA, MAacChl WM 0OObeMa BeIIecTBa IO
KOJIMYECTBY BEUIECTBA, Macce UM 00BEMY OJHOI'O U3 PEAreHTOB WM MPOIYKTOB
pEeaKLuu.

[IpaBuina GezonacHoil pabOTHI B MIKOJIBHOM JTabopaTopuu. JlaboparopHas mocyna
u obopynoBanue. PasneneHue cmeceil um ouucTka BemiecTB. [lpuroroiienue
pactBopoB. OrmpenenieHne XapakTepa Cpeabl pacTBOpa KHCIOT M ILIENOYEH C
MOMOIIBI0O UHANKATOPOB. KauecTBeHHbIE peakMu Ha HOHBI B pacTBOpE (XJIOpHUI-,
cynbdart-, KapOOHAT-MOHBI, UOH AMMOHHS).

[Tonydyenune ra3zoodpas3Hbix BemiecTB. KauecTBeHHbIE peakIMu Ha ra3z000pa3Hble
BelIeCTBa (KUCI0PO/, BOJOPO/, YIIEKHUCIIbII ra3, aMMHuaK).

[IpoBenenne pacueToB Ha OCHOBe (GOpMysl M ypaBHEHHMH peakiuid. Pemenue
3a/1a4y. BeluncneHuss MaccoBOl 10JIM XUMUYECKOIO 3JIEMEHTA B BEIIECTBE.
BbluncieHrst MacCoBOi 10N paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

BbrunciieHne KoiudecTBa BEIIECTBA, MAacChl WIM 0ObeMa BeIIecTBA IO
KOJINYECTBY BEIIECTBA, Macce WiIK 00bEeMy OJHOTO U3 PEareéHTOB WM MPOAYKTOB
peakuuu.

6. PeneTutinonHbIi (MpoOHBIN) SK3aMeH. PeneTHIIMOHHBIN YK3aMEeH

(180 MuHyT); AmHanmu3 BBIIOJHEHHBIX pabdor — (1 u)



Paznen 3. KanennapHo -teMaTn4yecKkoe IJIAHUPOBaHUe

HaumeHnoBanue pasaena,

Ne Buna
(KOTMY€eCTBO YaCOB) ypoka Tema ypoka [ara ypoka KOHTPOJISI
IVIAH paxr
Kaaccol Heoprannyeckux | 1 Knacce Heoprannyeckux BemiectB (Okcuapl. Kucmotsl. Texymuit
BellecTB 2 yaca OcHoBanus. Coyn.) UX CBOMCTBA
2 3aKOH MOCTOSIHCTBA cOCTaBa. | 'eHeTHYecKasi CBA3b MEXKIY Texymmii
KJIACCaMU HEOPraHNYECKUX BEIIECTB.
Konn4yecTBeHHbIE 3 Pacuetsl no xumuueckoit popmyie. Monb. OTHOCUTENbHAS Texkymunii
MoKa3aTe/iM B XMMHHU IJIOTHOCTH ra3oB. ['a3oBbie 3akoHbl. [loHsTHs «HucThie
1 vac BEIIECTBA» U
«cmecu». CocoOBI pa3iesieHns CMeceH.
DopMyJIBbI BelECTB 4-5 MaccoBsle 1onm 5eMeHTa B Beniectse. Haxoxnenue Tect
2 yaca XUMHYECKON (OPMYIIBI.
Pemenne 3anau 6-7 THUIBI XUMUYECKUX PEAKLIMN 110 KOJIMYECTBY BCTYNAIOLIUX U Texkymui
2 yaca 00pa3yroIrXcs BEIIECTB.
CxeMbl peleHus MPoCTeNINX 3aad, C
3JIEMEHTaMU €CTECTBEHHOHAYYHOU
(YHKIIMOHAJIBHOW IPaMOTHOCTH (C
MCIIOJIb30BaHUEM MTOHITHH «KOJIMYECTBA
BELIECTBA», «CPAaBHEHUSIM», «COOTHOLIEHUEM BEJINYUHY,
«TIPOTIOPLIUM)
XHMHYeCKHe ypaBHeHUs] 8 BLIqI/ICJIVeHI/I;I 110 YPAaBHEHMSIM PEAKIHI C UCTIOIb30BaHUEM Texymmii
5 4acoB HNOHATUN MaccoBasi U
9 Temnnooii 3 dext xumudeckoi peakiuu. [lonsaTue Texyrmii

TEPMOXHMHUYECKOTO YPABHEHUS U €T0 OTIUYHE OT
00bIYHOr0. PacyeTsl Mo TepMOXUMHUYECKUM PEAKLUIM.
BbIBOJ TEPMOXMMHYECKUX YPABHEHUM.
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[TotHast XapaKTEpUCTUKA XUMUYECKOTO
3JIEMEHTA U €TI0 CBOWCTB Ha OCHOBE T1010keHusA B [ICXD.

Tect

11

Pemenue 3a7a4 Ha OCHOBHBIE 3aKOHBI Y TOHATHS
XUMHUU.

Texywmni

12

XumHueckasi peakius. Y CJI0BUS U MPU3HAKU IPOTEKAHUS
XUMHYECKHUX PEAKLUM.

Xumnueckue ypapHeHus1. CoXpaHEeHUE MacChl BELIECTB IIPU
XUMUYECKHUX PEaKIUsIX.

Texymui

13-14

Knaccudukanus XuMHU4ecKuX peakiyii o pa3inyHbIM
MPU3HAKAM: YUCIIY U COCTaBY UCXOJHBIX U MOJYyYEHHBIX
BEIIECTB,




[TpaxkTrueckuit
KOHTPOJIb




15-16 | DnEKTPONUTHI U HEANEKTPOINUTEL. KaTHoHBI 1 [IpakTrueckuii
AQHUOHBI. DJIEKTPOJIUTUYECKAs AUCCOIMALNS KHCIIOT, KOHTPOJIb
LIEJI0YEN U CoJler
(cpenHmXx).
Peakiuy HOHHOTO 0OMEHA U YCIIOBHS MX OCYILIECTBICHUS.
OxucauTebHO— 17-18 | Crenenu okucienusi. OKHCIUTEIb U Texynmi KOHTPOJIb.
BOCCTAHOBHTE/IbHbIE BOCCTaHOBHUTEIIb.
peaKkuuu. 19-20 | OxucnUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH. Texkylui KOHTPOJIb.
6 yacos
21-22 | MeToj 3JIeKTpOHHOT0 OallaHca. Texymmii KOHTPOJIb.
Xumuueckas 23 [paBuna GezonacHoO pabOTHI B HIKOJIBHOM 1aOOPaTOPUH. [IpakTryeckuii
Jaboparopusi. JlaGopaTopHas mocynia u 060pya0BaHHE. KOHTPOJIb
2 yaca
24 [IpuroroBnenue pacTBOpOB. [IpakTnyeckuii
KOHTPOJIb
KauyecTBenHble peakuuu | 25 Omnpenenenue xapakrepa cpeibl pacTBOpa KUCIOT U [TpakTryeckwmii
3 gyaca LIETOYEH C MOMOIIBIO HHANKATOPOB. KOHTPOJIb
26 KauecTBeHHbIe peakily HAa MOHBI B PAacTBOpPE (XJIOPHI-, [TpakTrueckuit
cynbdar-, KapOOHAT-WOHBI, HWOH KOHTPOJIb
aMMOHUS).
27 KauecTBeHHble peakuuy Ha MOHBI B PAcTBOpE (XJIOPHI-, [TpakTnyeckuii
cynbdat-, KapOOHAT-HOHBI, NOH AMMOHHS). KOHTPOJIb
Pemenue 3aga4. 28 [IpuMeHeHue 3HAHUM 1S peIICHUS 3aIaHUI C peaIbHBIM [IpakTrueckuii
2 yaca 9KCIIEPUMEHTOM. KOHTPOJIb
29 [IpumeHeHne 3HaHM JUIs peIeHUs 3aJaHUH C peabHbIM

OKCIICPUMEHTOM.




[IpakTrueckuit
KOHTPOJIb




IIpoBenenue pacueroB Ha | 30 BeruunciieHust MaccoBO# J07IM XUMHUYECKOTO [TpakTryeckmii

ocHOBe (opmy.I. JJIEMEHTA B BENIECTBE. BrIarcieHnss MacCoBOM J10H KOHTPOJTb

1 gac PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

31 Yacrs | [TpakTraeckwii

KOHTPOJIb
32 Yacts B [TpakTraeckwii

KOHTPOJIb

33 PeanbHbIii SKCTIEPUMEHT.

HroroBoe 3ansTue.
O6cyxaenne pesynbratoB OI'D.




[IpakTrueckuit
KOHTPOJIb




Cnucox pekoMeHAyeMoil y4eOHO-MeTOAUYECKOM JTUTEPATYPhbI

o OI'D (T'MA-9) 2023. Xumusi. OCHOBHOW rocyaapcTBeHHBbINH 3k3ameH 30
BapUAHTOB TUIOBBIX TECTOBBIX 3aJJaHUI

o [TonroroBka k OI'D-2024: yyeOHO-MeTOAMUECKOE MTOCOOME MO XUMHH, 9
knacc. FO.H. Mensenes, I'.H. MonuanoBa, M3naTenbcTBO «IK3aMeH», 2024.

° KoBanbsuykoBa O.B. Yuuce pemars 3a1a4u 1o Xumuu.,- M: YHUKyM HEHTpP
2019

J Meroauueckass pa3paboTka 1O (POPMHPOBAHUIO ECTECTBEHHOHAYUHOM
IrPaMOTHOCTH HAa YPOKAaX XMMHH U Ha BHEYPOUYHBIX 3aHATUAX. CTyk A.B. 2022

. 3y6oBuu E.H. Xumus. Pemenne 3a1a4 moBbIIEHHON CIIOKHOCTH.

. NurtepHer pecypcesl a1t noaroroBku k I'MA

. ®denepalibHBIN HHCTUTYT NieAaroruyeckux nimepenuii (OUIIN)

. https://apkpro.ru/
. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti
. https://resh.edu.ru/



https://apkpro.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://resh.edu.ru/

