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IHosicHuTE/IbHAA 32ANIMCKA

PaGouas nmporpamma BHEYpOUHOU AEATEILHOCTH I 9 Kacca «XUMHs B
3ajavax v akcnepumenTax» MbBOY «AmkoBckast ocHOBHas 1iKoja» CMOIEHCKON
00J1aCTH COCTaBJIEHAa HA OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:
1.®enepanbubrit 3akoH oT 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoii @eaepannn» (¢ U3M. U J01., BCTYI. B CHITY C
01.09.2020);
2.«Ilopsiaka opraHu3alyy U OCYIIECTBIEHUS 00pa30BaTEIbHON AESITEIBHOCTH O
JIOTIOTHUTENBHBIM 00111€00pa30BaTelbHbIM Mporpammam» (yTB. [Ipukazom
MunuctepctBa [Ipocsemenus Poccuiickoit deneparuu ot 9 HosOpst 2018 r. Ne 196
¢ usamenenusamu ot 30.09.2020 r.)
3.«MeroanuecKnx peKOMEHJAUI 0 TPOEKTUPOBAHUIO TONOJHUTEIBHBIX
0011e00pa30BaTENBHBIX MPOrpaMM (BKIIIOYAs Pa3HOYPOBHEBEIE MPOrpamMMei)» (YTB.
[TuceMom MuHucTepcTBa 0OpasoBanus u Hayku PD ot 18.11.15 Ne 09-3242).

I'pyninosie 3anstust «llogroroBka k OI'D» nmpeaHa3zHaueHbl 1Ji ydamuxcs 9
Kjacca, roToBsmuxcs K caade OI'D mo xumuu.

JlaHHBIN KypC COMPOBOXKIAET y4ueOHBIN npeaMeT «Xumusi». OH Takke MOXET
OBITh UCTIOJIB30BAH JIJIsl PACIIUPEHUS U YTIIYOJIEHUS IPOrpaMM IpeanpopuiibHOTO
OOy4eHHMs] 1O XUMHUU U TIOCTPOCHUS WHIUBUIYAIbHBIX 00pa30oBaTEIbHBIX
TPAEKTOPUHN yHalIUXCsl, TPOSBISIOIUX UHTEPEC K HAYKE.

[Iporpamma nmoctpoeHa TakuMm o0pa3oM, YTO MO3BOJSET PACIIUPUTD U YIITYOUTh
3HaHUS YYalluxcsi MO BCEM OCHOBHBIM pa3lieJaM MIKOJIBHOTO Kypca XHMHUU
OCHOBHOU MIKOJIBI, a TaKXKe JIMKBUJIUPOBATH BO3MOXHBIE Mpodeibl. ConepaHue
Kypca MpeaHa3HauyeHo ISl OBJIaJICHHS TEOPETUUECKIUM MAaTepUajIoM U OTPabOTKH
IIPAKTUYECKMX HABBIKOB pEIICHUS 3aaHud 4YacTed | W 2 KOHTPOIBHO-
M3MEPUTENBHBIX MAaTEPHUAIIOB.

[Iporpamma paccuntana Ha 33 yaca. Kypc npoBoautcs B TeueHue roja no 1 gacy
B HEJIEIIIO.
Heab: noaroroska yvamnuxcs k cagade OI'D no xumuu.

3anauu:

. 3akpenuTb, CUCTEMAaTU3UPOBATh U PACHIMPUTH 3HAHUS YYalIUXCs 10
BCEM OCHOBHBIM pa3zfenaM Kypca XMMHUHA OCHOBHOM IIKOJIBI.

. @opMUPOBATh HABBIKM AHAIUTUYECKOW NIESITEIbHOCTH, MPOTHO3UPOBAHUS
PEe3yJbTATOB JJIs1 PA3JIMYHBIX BAPUATUBHBIX CUTYALIH.

. Pa3BuBaTh Mmo3HaBaTEIbHBIN MHTEPEC, UHTEIUICKTYaJIbHbIE CIIOCOOHOCTH B
IIPOLECCE TTOMCKA PELICHHM.

. 0TpaboTaTh HABBIKU BHITIOJHEHHUS TECTOBBIX 3aJaHUi yacTu 1;

. 0TpaboTaTh peleHre OCHOBHBIX BUOB 3aJaHHM YacTH 2,

. O0Tpa0OTaTh HABBIKU BHITIOJTHEHUS JEMOHCTPAIMOHHOTO OTbITA;

. dbopMHUpOBATH HABBIKA CAMOKOHTPOJIS,

. CII0COOCTBOBATH IICUXOJIOTHYECKOI TOTOBHOCTH K OI'D.



. dopMupOBaTh HHAUBUAYATBHBIC 00PA30BaTEIbHBIC TOTPEOHOCTH B BEIOOpE
nanbpHeiero npoduias o0ydeHus B CTapIiiei IIKoIe.

@opMbl OpPraHu3aNuu JAeATeJbHOCTH: JIEKIIMH, TPAKTUKYMBI, MPAKTHYECKHE
paboTHI.

@opMbl KOHTPOJSi: MHOrOBapMaHTHOE pPa3HOYPOBHEBOE TEMATHYECKOE U
KOMOMHHUPOBAHHOE TECTUPOBAHUE, CAMOCTOSITEIbHAS paboTa yJalnxcsi Ha ypoKe
U JIoMa.

O:xunaembie pe3yJibTaThl.

[Tomy4yeHHBIC 3HAHUS JOJKHBI TOMOYb YUaITUMCS:

1. YCHEMIHO CAATh 3K3aMEH 110 XUMUMU;

2. OIPEAEIUTHCS B BHIOOPE MHIMBHUIYAJIbHBIX 00pa30BaTENIbHBIX MOTPEOHOCTEN
(mpodumns oOydeHwus ),

3. 3aKpeNUTh MPAKTUYECKHE HABBIKM U YMEHHS pPEUICHUS Pa3HOYPOBHEBBIX

3aJaHuM.

Metoab! u popMbI 00yYeHHS.

MeTtonbl 1 popMBbI 00yUYEHUs ONPEAEIAIOTCS TPEOOBAaHUSAMU O0YUEHHUS, C YUETOM
UHIUBUIYaJIbHBIX W BO3PAaCTHBIX OCOOCHHOCTEW y4allUXCs, pa3BUTHI U
CaMOpa3BUTHUS JMYHOCTU. B CBSI3M C 3THUM OCHOBHBIE NPUOPUTETHI METOIUKHU
U3Y4YEHHS Kypca:

o 0o0yuyeHue uepe3 OMBIT U COTPYIHUUECTBO;
o y4eT MHAUBUAYAIbHBIX 0COOEHHOCTEN U MOTPEOHOCTEN yUalIuXCs;
o MHTEPAKTUBHOCTH (paboTa B MAJIBIX IPYIINAX, POJIEBbIE UTPbl, TPEHUHTH, BHE

3aHATUN - METOJ IIPOEKTOB);

. JUYHOCTHO-JIEATEIIbHOCTHBIN U CYOBEKT — CYyOBEKTUBHBIN M01X0/1 (O0bIee
BHMMaHUE K JMYHOCTH Y4Yallerocs, a HE LEJISIM Y4YWUTeNs, PAaBHONPABHOE HUX
B3aMMO/ICICTBHE).

Jl51s paGoThl ¢ ydauumucsi, 6e3ycaoBHO, MPUMEHUMBI Takue (GOopMbI pabOThI, KaK
Jekuus u ceMmuHap. lloMuMO 3TUX TpaguIUMOHHBIX (OPM PEKOMEHIYeTCs
UCI0JIb30BAaTh TAKKE IUCKYCCHH, BBICTYIUICHUS C JOKIaIaMH, COIEPKAIIUMH OTYET
O BBINIOJIHEHUH WHJHUBUAYAIBHOTO WIH TPYNIOBOrO JOMAIIHETrO 33a/IaHUsl WK C
COJIOKJIa/IaMH, TONOJIHSIOIUMHU JIEKLUIO YUYUTENS, TATIOBBIE 3aJaHUA 110 PA3BUTHIO
€CTECTBEHHOHAYYHOMN (G YHKIIMOHATHHOM rPaMOTHOCTH (Metonunueckast
paszpaboTka

«DOpMHPOBAHHE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Ha ypokax xumun» CTyk
A.B., 2022 r.). Bo3amoxHBI paznudHbie (OPMBI TBOPUECKOM pabOTHI yUaIluxcs, Kak
HANpUMeEp, «3allUTa PEHICHUs», OTUET M0 PE3yJIbTaTaM «IOMCKOBOI» paboThl Ha
oOpa3oBaTenbHBIX caiiTax B MHTepHeTe mo ykazaHHOUW Teme. Takum o0paszom,
JIAHHBIN KypC HE UCKIIFOYAET BO3MOKHOCTH MPOEKTHOM AEATEIbHOCTH YYalUXCS BO



BHEYpOUHOE BpeMs. ITOrom Takoii 1esTeTbHOCTH MOTYT OBITh TBOpUYECKHE PaOOTHI.
[Ipennaraemblii Kypc SIBISIETCS Pa3BUTHEM CHUCTEMBbl paHEe MPHUOOPETEHHBIX
NPOrpaMMHBIX 3HAHMM, €ro 1eJlb - CO3/1aTh LIETOCTHOE MPEACTaBICHUE O TEME U
3HAYUTENFHO PACIIUPHUTh CIIEKTP 3a]a4, MOCUIBHBIX JIJIS yJaIlUXCsl.
Taxum o6pa3om, mporpaMmMa NpUMEHUMA /Uil Pa3JIMYHbIX TPYII IIKOJIBHUKOB, B
TOM YHCJIE, HE UIMEIOIINX XOPOIIEe NOArOTOBKH. B 3TOM cityyae, yduTenb MOXKET
CY3UThb TpeOOBAaHMS U MPENJIOKUTh B KaueCTBE JOMAIIHUX 3aJaHUM CO3/1aHue
TBOPYECKUX PaOOT, PU 3TOM Yy JAETEH pa3BUBACTCS WHTYUTHBHO-aCCOIMATHBHOE
MBIIIUICHHE, YTO, HECOMHEHHO, IIOMOKET UM IIPH BBINMOIHEHUH 3a1anuil OI'D.
Pe3yibTaThl 0CBOEHHUSI Kypca BHEYPOUHOI
NeATeJIbHOCTH
JIMYHOCTHBIMHU pe3yJIbTaTAMU SBJIIOTCS CIEAYIOLINE YMEHUS:
[1 Oco3HaBaTh €AMHCTBO U LEIOCTHOCTh OKPY’KAIOIIEr0 MUPa, BO3MOXHOCTH €r0
M03HaBAaEMOCTU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHUI HAYKU;
[] IlocTeneHHOo BBICTPauBaTh COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHHUE;
[1 Oco3HaBaTh NOTPEOHOCTH U TOTOBHOCTH K CAaMOOOPA30BaHUIO, B TOM YHCIIE U B
paMKax caMOCTOSITENbHOMN AEATEIbHOCTH BHE IIKOJIBL;
[] OuieHUBaTh )KM3HEHHBIE CUTYallUH C TOYKH 3pEHUs O€30MacHoro oopasa »K1U3HU U
COXpPaHEHUs 3/I0POBbS;
1 OuileHUBaTh YKOJOTUYECKUI PUCK B3aUMOOTHOIICHHI YETOBEKa U XUMUIECKOTO
MIPOU3BOJICTBA;
[1 ®opMupOBaTh IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOIO
AESITENFHOCTD U TIOCTYIKHU APYTUX JIOJEH ¢ TOUYKH 3PEHUSI COXPAHEHUS OKPY KAIOIIen
CpeZbl — rapaHTa )HU3HHU U 0J1arononydus Jroeil Ha 3emiie. B HEHHOCTHO-
OpPUEHTALlMOHHOU cepe - YyBCTBO FOPJIOCTH 32 POCCUHUCKYIO XUMUYECKYIO HAYKY,
Ir'YMaHU3M, OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD; B TPYI0BOH cdepe -
TOTOBHOCTBh K OCO3HaHHOMY BbIOOpY AajibHEHIIEH 00pa30BaTeNbHON TPAaCKTOPUH; B
MO3HAaBaTEeNbHON (KOTHUTUBHOW, MHTEIUICKTYaIbHON) cepe - YMEHUE YIPaBIsITh
CBOEH MO3HABATEIbHOU IS TSIILHOCTDIO.
MeTtanpeaMeTHbIMHU pe3yJIbTaTAMHU sIBJIsIeTCS (POPMHUPOBaHNE YHUBEPCATbHbBIX
y4eOHbIx aeiicreuii (YY/):
PeryasituBubie YY/I:
[1 CamocToATENHHO OOHAPYKUBATH U (POPMYIHPOBATH YIEOHYIO IPOOIEMY,
OIIpENENATh 1IeNb yUeOHOMU AeATeIbHOCTH, BEIOUpATh TEMY NIPOEKTA;
[} BeiaBuraTh BEpCUM pelieHus mpoOaeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTar,
BbIOMpATh U3 MPEAJIOKEHHBIX U ICKAaTh CAMOCTOATEIBHO CPEJICTBA JOCTHKECHUS
LEJIH;
[} CocTaBiaTh (MHAMBUAYAIBHO WM B TPYMIIE) IJIaH PELIEHUs MPOOIEMBI
(BBITIOJIHEHUS TIPOCKTA);



[] PaGoTas no miany, CBepsATh CBOU JEHUCTBUA C LENbIO U, IPH HEOOXOAUMOCTH,
UCTPABJISATH OUIMOKH CAMOCTOSATEIBHO;
[] B nuanore ¢ y4uTeneM COBEpLUIEHCTBOBATh CAMOCTOSITEIbHO BEIPAOOTaHHbIE
KPUTEPHUH OLIEHKH.
ITo3naBareabHbie YY/I:
[] AHanu3upoBaTh, CPaBHUBATH, KJIACCU(DUIIMPOBATH U 000011aTh (PaKThI U
SBJICHUA. BBIABIIATH IPUYUHBI U CIEACTBUS IIPOCTHIX SBJICHHUI;
[1 OcymiecTBISTh CPABHEHUE, CEPUALIMIO U KITACCU(PUKALINIO, CAMOCTOSATEIBHO
BbIOMpasi OCHOBaHMS M KPUTEPUH I YKA3aHHBIX JIOTMUECKHUX OIEpalluii; CTPOUTh
KJIacCU(UKAIMIO Ha OCHOBE IMXOTOMHYECKOTO JIETICHUS (Ha OCHOBE OTPULIAHHUSA);
[] CTpouTh JTIOrMYECKOE pacCy KJI€HHUE, BKIIOYAIOIIEE YCTAHOBIEHUE NPUYNHHO-
CJIEJICTBEHHBIX CBSI3EH;
[1 Co3naBaTh CXEeMAaTHYECKHE MOJIEIH C BBIJIETIEHUEM CYLIECTBEHHBIX
XapaKTePUCTUK O0BEKTa;
[1 CocTaBnATh T€3UCHI, PA3TUYHbIEC BUJbI IJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
[TpeoGpazoBbIBaTH HHGOPMAITUIO U3 OJHOTO BUAA B APYTOH (TaOIUITy B TEKCT U
mp.);
[} BeluuThIBaTh BCE YPOBHU TEKCTOBOM MH(OpMAIUK;
[1 YMeTb onpenensiTh BO3MOXHbIE HCTOYHUKH HEOOXOANMBIX CBEJICHUH,
MPOU3BOIUTH MOUCK MH(POPMALIUY, aHATU3UPOBATh U OLIEHUBATH €€ IOCTOBEPHOCTD.
KommyHnukaTuBHbie YV /I:
[1 CamMOCTOSITEILHO OPTaHU30BBIBaTh YUeOHOE B3aUMO/ICHCTBUE B TPyIIIE
(ompenenaTh 001IKe eI, paclpeAesaTh POy, JOrOBapUBATLCA APYT C IPYrOM H
T.J.).
IIpeameTHBIMU pe3yabTATAMU SABJISIOTCH:
1. B mo3naBaTensHOM cdepe:
) 1aBaTh onpeaencHusl M3y4eHHBIX MOHSITHI: BEIIECTBO (XUMUYECKUN TIEMEHT,
aTOM, MOH, MOJIEKYJIa, KPUCTAJUIMUECKAs! PELIETKA, BEIIECTBO, IPOCTHIE U CI0KHbBIE
BEIIECTBA, XUMHUYECKas (popMya, OTHOCUTENbHAs aTOMHAsl Macca, OTHOCUTENIbHAs
MOJIEKYJISIpHasi Macca, BaJ€HTHOCTb, OKCU/IbI, KUCIIOThI, OCHOBaHUS, COJIH,
aM(pOTEepHOCTh, MHJIUKATOP, IEPUOINUYECKUN 3aKOH, IEPUOIUYECKasi CUCTEMA,
nepuoauvecKkas Tadiauia, U30TOIbl, XUMUYECKAsl CBSI3b, AJIEKTPOOTPHUILIATEILHOCTD,
CTENEHb OKUCIIEHMS, JIEKTPOJINT); XUMUYECKasl peaklns (XUMUYECKOE YPAaBHEHHE,
TeHEeTUYEeCKas CBs3b, OKUCIIEHUE, BOCCTAHOBJICHHUE, dJICKTPOJIUTUYECKAS
JTUCCOLMALIMS, CKOPOCTh XUMHYECKOM PEaKIMH );
[} OnuceIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITENBHO ITPOBEICHHBIE
HKCIIEPUMEHTBI, UCTIONB3YS AJI 3TOTO €CTECTBEHHBIN (PYyCCKUM, POAHON) A3BIK U
A3BIK XUMHH;



[} OnuchIBaTh U pa3innydaTh U3y4EHHBIE KJIACCHI HEOPTaHUYECKUX COETUHEHNN,
IIPOCTBIE U CII0KHBIE BEIIECTBA, XUMUUECKUE PEAKIINY;

[ KnmaccuduumpoBath U3y4yeHHbIE OOBEKTHI U SIBICHHUS;

[1 HabmroiaTh AEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OTBITHI,
XUMHUYECKUE PEAKIIMH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

[] lenath BBIBOJABI U YMO3AKJIIOUECHHSI U3 HAOJIIOICHHIA, N3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, IPOrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BELIECTB I10 aHAJIOTUHU
CO CBOMCTBAMH U3yYECHHBIX;

[l CTpyKTypHpOBaTh U3y4YE€HHBIH MaTepral U XUMHUUECKYIO HH(OpMALIHIO,
MOJIYYEHHYIO U3 JPYTUX UCTOUHHUKOB;

L] MoaenupoBaTh CTPOEHUE BEILIECTB.

2. B 1eHHOCTHO-OpHEHTAIIMOHHOM cdepe:

[] AHanu3upoBaTh U OLICHUBATh MOCIEIACTBUS JIsl OKPYKaloLEl cpeJibl ObITOBOW U
IIPOM3BOJICTBEHHOM JICATEIHFHOCTH YEIOBEKA, CBA3AHHOM C TIEpepadOTKOM BEIICCTB.
3. B tpynosoii cdepe:

[} IIpoBOOUTH XUMHUYECKNN IKCIIEPUMEHT.

4. B cepe 0e301aCHOCTH KU3HEACATETbHOCTH:

[} Oka3pIBaTh MEPBYIO MOMOILb MPHU OTPABICHUAX, 0KOTax U APYrUX TPABMAX,
CBSI3aHHBIX C BEILIECTBAMU U JIaOOpaTOPHBIM 000PYI0BaHUEM.

Ilnanupyembie pe3yibTaTbl 0CBOCHUS Y4eOHOI0 Ipeamera

3HATL/ NOHUMATD:
XUMHUYECKYH0 CHMBOJIUKY: 3HAKH XUMHUYECKHUX JIEMEHTOB, (DOPMYJIbI XUMUYECKHUX
BEIIIECTB, YPABHEHUSI XUMUUYECKUX PEAKIINM;

L Ba)KHEHIIINE XUMUYECKUE TTOHATHUS: BCIICCTBO, XUMMYECKUHN OJICMCHT, aTOM,

MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHASI U MOJIEKYJISIPHAsA MacChl, HOH, KATUOH, AaHUOH,
XUMHUYECKas CBA3b, JIEKTPOOTPULIATEIIbBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHHUS,
MOJb, MaJsipHas Macca, MOJIIPHBIA OOBEM, pacTBOPBI, D3JIEKTPOIMUTHI U
HEDJIEKTPOJIUTHI, DIEKTPOIUTHYECKAS JIACCOLaLNS, OKUCJIUTEID u
BOCCTAHOBUTEIIb, OKHMCJIEHHUE W BOCCTAHOBJIEHHE, TEIUIOBOM 3(Q(deKT peaxiuu,
OCHOBHBIE TUIIBI PEAKIUN B HEOPTAaHUYECKON XUMHUU;

L XapaKTCPHBIC IIPU3HAKHU BaXXHCHMIIIMX XUMHYECKUX HOHHTHﬁ;

L 0 CYyIICCTBOBAHHMH B3aWMOCBA3U MCKIAY BAXXHEUIIMMH XUMHUYECKUMU
IIOHATHUAMMU,;

J CMBICJI OCHOBHBIX 3dKOHOB X TCOPHH XUMHU: AaTOMHO-MOJICKYJIApHAA TCOPUAL,

3aKOHBI COXPAHEHHUS MACCHI BEILIECTB, ITIOCTOSIHCTBA COCTABA, IEPUOIMYECKUN 3aKOH
. . Menneneena.

YMETh:

Ha3biBaTh



. XUMUYECKUE  DBJIEMEHTHI; COCIMHEHUS  M3Y4YEHHBIX  KJIACCOB
HEOPraHMYECKUX BEIIECTB; OPraHUYECKHE BEIIECTBA MO UX (hopMyJie: METaH, 3TaH,
STUJIEH, AlETUJIEH, METAHOJ, 3TAaHOJ, TJIMIEPUH, YKCYCHAas KHUCIOTa, TJII0KO3a,
caxaposa.
OO0bSACHATH:
o (bu3HIECKUil CMBICT aTOMHOTO (TIOPSIKOBOT'0) HOMEpPAa XUMHUYECKOTO
JJIEMEHTA, HOMEPOB TIPYNNbl WU Iepuoaa B mnepuoandeckon cucreme J[.H.
MeHeneeBa, K KOTOPbIM 3JIEMEHT IPUHAJICHKHNT;
o 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHMS aTOMOB, CBOWCTB JIEMEHTOB B
npezesiax MaJibIX MEPUOJIOB U IJIaBHBIX MOJATPYMI, a TAaK)Ke CBOMCTBA 00pa3yeMbIX
MU BBICIIUX OKCHJIOB;
. CYIIHOCTh TpoIecca SJICKTPOJUTHUECCKON TUCCOLUAINN WU PEAKIIUM
MOHHOT'0 OOMEHa.
Xapakrepu3oBarth:
o XUMUYECKUE DJIEMEHThI (OT BOJOPOJia JO KajlbIMs) HA OCHOBE MX
IIOJIOYKEHHUSI B IEPUOANYECKON cucTeMe XuMudeckux 3seMmeHToB J1. . Menneneesa
1 0COOCHHOCTEU CTPOEHHS UX AaTOMOB;
J B3aMMOCBSI3b MEXK/ly COCTABOM, CTPOEHHUEM U CBOMCTBAMHU BEILIECTB;
. XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB:
OKCHJIOB, KMCJIOT, OCHOBAHUM U COJICH.
Onpeaeasite, KiaccuGUUUPOBATH:

® COCTaB BEMIECTB MO UX PopmMysam;

® BAJICHTHOCTh U CTETICHb OKHUCIICHUS DJIEMEHTA B COSJIMHEHUU;

® BUJ XMMHUUYECKOI CBS3U B COCTMHEHUSIX;

® [IPUHAJIJIEKHOCTb BEUIECTB K OMPEACIECHHOMY KJIacCy COSIUHEHU;

® TUIbI XUMUYECKUX PEAKIIUI;

® BO3MOXHOCTH IMPOTEKAHUS PEAKLIMA HOHHOT'0 OOMEHa.
CocTraBjsiTh:

® CXEMBl CTPOCHHS aTOMOB TepBBIX 30 3JIEMEHTOB MEPUOIUYECKON

cuctemsl JI.11. Menaeneena;
e (popMysbI HEOPraHMYECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;

® YPaBHEHMS XUMUYECKUX PEAKLINH.

Oopamarbces:
® C XMMHYECKOW MOCYJ0M U 1ab0paTOpHBIM 000PYOBAHUEM.
® pacro3HaBaTh OINBITHBIM ITYTEM:
® T1a3000pa3HbIE BEIIECTBA: KUCIOPOI, BOIOPO/, YIIEKUCIbIN a3, aMMHUaK;
® PAcCTBOPHI KUCJIOT U IIEIOYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPA;



e KHUCJOTBHI, HIEJIOYM U COJU MO HAJUYHUIO B UX PacTBOpax XJIOpHI-, CyJbdar-

, KapOOHAT-MOHOB U MOHA AMMOHUS.
Bbrunciasits:

® MAacCOBYIO JOJI0 XMMHYECKOT0 3JIEMEHTa 1o (hopmysie COeTMHEHUS;

® MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;

e KOJMYECTBO BEIECTBA, OOBEM WM MAacCCy BEIIECTBA MO KOJIMYECTBY
BEIIECTBA, 00BEMY HII MAaCCE PEareHTOB WU MPOAYKTOB PEaKIUH.

e lcnonp30BaTh MPUOOPETECHHBIE 3HAHUS U YMEHUS B TIPAKTUIECKOM
NESATENHPHOCTH Y TIOBCETHCBHOM YKU3HHM JIJIS:

e (Oe3omacHOro oOpalleHHs C BeleCTBAMM M MaTepuallaMd B IOBCEJHEBHOM

KU3HU U I'PaMOTHOI'O OKa3aHHU:A nepBoﬁ IIOMOIIIHX IIPH OXKOrax KHCJIOTaMH U

1IEJI04YaMU;
e 00BACHEHHUS OTACIbHBIX (DAKTOB U MPUPOIHBIX SBICHHUI;

¢ Omnpcaciiciua 3HAYMMOCTH BCIICCTB B HpO(i)CCCHOHaHBHOﬁ U OBITOBOH

JEATEeNIbHOCTH, U CTIOCOOBI OOpaIleHusl ¢ HUMU;
® KpPUTHUYECKOH OLIEHKH MH(OPMAIMHU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY.
Conepxkanne yueOHOro npeamera
1. «Baxuelmme kiiaccbl HEOpraHUYecKux BeliecTB. KoanuecTBeHHbIE OTHOLIEHUS
B xumun» Xumudeckue ¢opmyinbl. Oxcuabl. Kucnorsl. OcHoBaHus. 3akoH
MOCTOSIHCTBA cocTaBa. Pacuersl mo xumudeckoi hopmyne. Monb. OTHOCUTEIBHAS
IUIOTHOCTh Ta30B. ['a3oBble 3akoHbI. [loHATHS «UuHCThIE BELIECTBA» U «CMECH».
CriocoObI pa3aeneHnus CMECEH.
MaccoBsie 1o aeMenTa B Betiectse. Haxoxxnenue xumuueckoit opmyiibl. TUIibl
XUMHUYECKUX PEAKLUUU MO KOJWYECTBY BCTYNAIOLIUMX M OOpa3yIOIIMXCS BEIIECTB.
CxeMbl penieHus: MpOCTENINX 3a/1a4 (C UCMIOJIb30BaHUEM MOHITUN «KOJIUYECTBA
BEIIECTBAY, «CPABHEHUAMY, «COOTHOLIEHUEM BETUUUHY, «IIPOMOPLIUKY).
Brlunciienus no ypaBHEHUSAM PEAKLHN C WCIOJIb30BAHUEM IOHITUHA MaccoBas U
oOBbeMHas J10JIsl BBIXOJIa TPOYKTA.
TemnoBoii 3¢ hext xummaeckoi peakiuu. [loHsITHE TEPMOXMMHYECKOTO ypaBHEHUS
U €ro OTJIMYHE OT OOBIYHOTO. Pacyersl Mo TEPMOXUMHUYECKUM peakiusiM. BoiBoa
TEPMOXUMHUYECKUX YPABHCHUM.
2. «[lepuoamueckas cucrema Xxumudeckux siaemeHToB J[.1.MenneneeBa»
[TonHast XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTA WM €ro CBOWCTB Ha OCHOBE
nonoxxkenud B [ICXD. Pemenue 3a/1a4 Ha OCHOBHBIE 3aKOHBI U TOHSATHS] XUMHH.
3. «XUMHUYECKas PEaKIIH
XUMHUYECKAsI peakUrs. Y CIOBHS U NPU3HAKU MPOTEKAHUS XUMHUYECKUX PEAKIU.
Xumuueckue ypaBHeHus. CoxpaHeHHEe MacChl BELIECTB MPU XUMUYECKUX PEAKIUAX.
duznyeckue M XUMHUecKue siBieHHs. CpaBHEHUE MPU3HAKOB (U3MUECKUX U



XAMUYECKUX ABJICHUN. Hanmcanue ypaBHEHME XUMUUECKUX PEAKIMIA, PACCTAHOBKA
ko3 purreHToB. 3aKOH COXpaHEHUSI MacChl BEIIECTB.

PabGoTta ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME, 3aJaHUSIMH MO (PYHKIIMOHATIBHON
IrpaMOTHOCTH (TpuiioxkeHue 1).

Knaccudukanus XUMHUECKUX pPEaKIMM MO pa3IMYHbIM IPU3HAKAM: YHUCITY U
COCTaBy HMCXOJHBIX W ITOJIyYEHHBIX BEIIECTB, N3MEHEHUIO CTENICHEW OKHUCIICHUS
XUMHUUYECKHUX 3JIEMEHTOB, MOTJIONICHUIO U BBIJEIEHUIO SHEPTHH.

Paznuunpie  kinaccuukanmuy  XUMHUYECKHX  PEaKIui,

npuMepsl. Pabora ¢ TpeHUPOBOYHBIMU TECTAMH.

DJIEKTPOIUTEl M HE3JEKTPOJUTh. KaTMOHBI M aHUOHBI. DJIEKTPOIUTHYECKAS
JUCCOLMAIIMSL  KUCJIOT, IIeioded u  coned (CcpeaHux). OIEKTPOIMUTHL U
HEDJICKTPOJIUTHI. DJIEKTPOJIUTUUECKAsT JAUCCOIMAIMS B pacTBOpax M paciliaBax.
Ponb BozbI B IIponiecce 3JIEKTPOIUTUUECKOU trucconranui. CTeneHb JUCCOIUALINN.
Koncranra auccomuanyyu. XMMHUYECKHUE CBOMCTBA KUCJIOT, COJIEH M OCHOBaHUM B
CBETE TEOPUU IJIEKTPOJUTUIECKON JUCCOLIMALINH.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakniun wmoHHOrO oOOMEHa W yCIOBHS HX ocymiecTBieHus. CocTaBlieHHE
MOJICKYJISIDHBIX M MOHHBIX YpaBHEHHWH. YIpakHEHHWE HA HAlUCAHUE YpaBHEHUU
peakIuii HOHHOTO OOMEHa.

OKHCAUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb.
[Iporneccel okucienuss U BoccranoBieHus. Cocrasienune ypasuenuiit OBP: meton
3JIEKTPOHHOTO OanaHca U METOJ] OJypeakuuil (MOHHO-3JIE€KTPOHHBIA METO).
[Tpaktnueckoe 3anarue. CoctaBieHue ypaBHeHuid OBP meronom 31ekTpoHHOro
OanmaHca W METOAOM MONypeakiuil. YTpaXHEeHHE Ha COCTaBIIEHHWE YPaBHEHHU
OKHMCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

4 «OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE PEAKIINN

OCHOBHBIE THITbI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX peakiuid. Ps cTangapTHRIX
3JIEKTPOJIHBIX NMOTEHIMAIOB. PacyeTsl 110 ypaBHEHUSIM, B OCHOBE KOTOPBIX JICHKUT
peaKIys 3aMeIIeHUs OTHOTO METaJlia IPYTHM.

5. «Meronbl MO3HAHUS BELIECTB U XUMUYECKHUX SIBICHUNA. DKCIEPUMEHTaIbHbIE
OCHOBBI XUMH

[IpaBumna Ge3onacHO pabOTHI B IKOJIBHOM JIabopatopun. JlabopaTopHas mocyna u
obopynoBanue. PazneneHue cmecell M ouuctka BewecTB. IIpuroroBieHue
pactBopoB. OrmpeneneHue XapakTepa Cpenbl pacTBOpa KHUCIOT M LIeNOoued C
NOMOIIIbI0 UHAMKATOPOB. KauecTBeHHbIE peakliMyi Ha UOHBI B PACTBOPE (XJIOPHI-,
cynb(har-, KapOOHAT-UOHBI, NOH AMMOHHS).

[Tonmyuenue razooOpa3HbIX BemiecTB. KauecTBeHHbIE peaklMyd Ha ra3zoo0pa3Hble
BeIlIecTBa (KUCIOPOI, BOJOPOI, YIIEKUCIBIH ra3, aMMHUaK).



[IpoBeneHue pacueToB Ha OCHOBE (POpMyII U ypaBHEHUM peakiiuid. Perienue 3amay.
Brrunciienust MaccoBOM AOJIM XMMUYECKOTO 3JIEMEHTA B BEILIECTBE.

Brruucienust MacCOBOM 107 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE.

Brluncienre koaudecTBa BEIecTBa, MacChl WJIM 00beMa BEIIECTBA 10 KOJIMYECTBY
BEIIECTBA, MACCE WM 00bEMY OJHOTO U3 PEareHTOB W MPOIYKTOB PEAKIIHH.
[IpaBuia Ge3onacHoO pabOThI B IKOJIBHOM JIabopaTtopun. JlabopaTopHas nocyna u
obopynoBanue. Paznenenue cmeceit u ouucTtka BemiecTB. I[IpuroroBienue
pactBopoB. OmpeneneHue xapakTepa Cpeldbl pacTBOpa KUCIOT W IIEJIOYed C
MOMOIIBI0 UHAUKATOPOB. KauecTBeHHBIE peakliMi HAa UOHBI B pacTBOpE (XJIOPHUI-,
cynb(har-, KapOOHAT-UOHBI, NOH AMMOHUS).

[Tony4yenune razoodpas3Hbix BemiecTB. KauecTBeHHbIE peakIMy Ha ra3000pa3Hble
BeIEeCTBA (KUCIOPO/I, BOJOPO/, YIIAECKUCIbINA a3, aMMHUaK).

[IpoBenenue pacueToB Ha OCHOBE (OpMYIT U YpaBHEHUH peakiuil. Pemenue 3aaay.
Brruucienuss MacCoBOM A0JIM XMMHUYECKOI0O AJIEMEHTA B BELIECTBE.

BrrunciieHus MacCOBOM JJOJIM pACTBOPEHHOT' O BEILIECTBA B PACTBOPE.

Brrurciienne KonruecTBa BellecTBa, MacChl UM 00beMa BEIleCTBA [0 KOJTUYECTBY
BEIIECTBA, MACCe WK 00bEMY OJTHOTO U3 PEareHTOB WIH MPOAYKTOB PEAKIUU.

6. Penmeruninonnsiii (mpoOHBIM) SK3aMeH. PeneTHIMOHHBINA 2K3aMeH

(180 muHyT); AHaIM3 BHIMOJIHEHHBIX padoT — (1 )



Paznen 3. KanennapHo -teMaTn4yecKkoe IJIAHUPOBaHUe

HaumenoBanmue pasjaena,

[
(KOJIM4eCTBO YaCOB) prI;ca Tema ypoka dara ypoka
ILUIaH
Kaaccol Heoprannmyeckux | 1 Knacce Heoprannyeckux BeuiectB (Okcuapl. KuciaoTsr.
BelecTB 2 yaca OcHoBanus. Conm.) uX CBOMCTBa
2 3aKoH MOCTOSIHCTBA cocTaBa. [ eHeTHYECKast CBSI3b MEKIY
KJIACCaMU HEOPTraHUYECKHX BEIIECTB.
KonnvecTBeHHnble 3 PacueTsl mo xumuueckoit popmyne. Monb. OTHOCUTETBHAS
noKa3aTeJii B XUMHH IJIOTHOCTH ra30B. ['a3oBbie 3akoHkbI. [lonsTus «Hucteie
1 vac BEILIECTBA» U
«emecuy. CriocoObI pa3ziesieHus: cMecei.
@opmyibl BellecTB 4-5 MaccoBele 10511 351eMeHTa B BemiecTBe. Haxoxnenue
2 yaca XUMHUYECKON (POPMYIIBL.
Pemenue 3agau 6-7 Tunbl XUMUYECKUX PEAKIIUN [0 KOJIMYECTBY BCTYMAIOIIUX U
2 yaca 00pa3yromuxcs BEMIECTB.
CxeMbl penieHust IpOCTEeUINX 3a/1a4, C
3JI€MEHTaMU €CTECTBEHHOHAYYHOU
(hYHKIIMOHATIBEHON TPAMOTHOCTH (C
UCIIOJIb30BaHUEM MOHITHHA «KOJTHMYECTBA
BEIIECTBAY, «CPABHEHUSM», KCOOTHOILICHUEM BEITMUUHY,
«TIPOTIOPLIN)
XHMHYecKHe ypaBHeHHs! 8 BblqncnueHm 0 ypaBHEHUSIM PEaKIuil ¢ UCIIOIB30BAHUEM
5 4acoB MOHSITUN MaccoBast U
9 Tennooii a3 pext xumudeckoi peakiuu. [lonsarue

TEPMOXUMHUYECKOTO YPABHEHUS U €T0 OTIUYHUE OT
00bIYHOr0. PacyeTsl 1o TepMOXUMHUYECKUM PEAKLIUAM.
BbIBOJ TEPMOXMMHYECKUX YPABHEHUM.
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[TostHast XapaKTEPUCTHIKA XUMHUYECKOTO
3JIEMEHTA U €TI0 CBOKMCTB HA OCHOBE 1100k eHuA B [ICXD.

11

Pemenue 3a7a4 Ha OCHOBHBIC 3aKOHBI U TOHSATHS
XHUMHU.

12

Xumuyeckasi peakius. Y CIIOBUS U TPU3HAKU MPOTEKAHUS
XUMHUYECKHUX PEAKIUH.

Xumuyeckue ypaBHeHUs1. COXpaHEHUE MacChl BEIIECTB MTPU
XUMHUYECKUX PEaKLUsX.

13-14

Krnaccudukanus XuMudeckux peakiuii o pa3inyHbIM
IIPU3HAKAM: YHUCIIY U COCTaBY UCXOAHBIX U MOJYYEHHBIX
BEILIECTB,

U3MEHEHUIO CTEIICHEN OKUCIICHU XMMUYECKUX DJIEMEHTOB,
ITOTJIOIICHUIO U BBIICJICHUIO Y)HEPTHH.




[IpakTrueckuit
KOHTPOJIb




15-16

DIEKTPONUTHI U HEANEKTPOIUTHL. KaTHoHbI 1

AQHUOHBIL. DJIEKTPOJTUTHIECKAS TUCCOIUAIUS KUCIIOT,
menoyei U coen

(cpenHux).

Peakinu noHHOTO OOMEHA U YCIIOBUS X OCYIIIECTBICHUS.

OxucaIuTeJIbHO— 17-18 | Crenenu okucienusi. OKUCIUTENb U
BOCCTAHOBHUTE/IbHbIE BOCCTaHOBHUTEIIb.
peakumu. 19-20 | OxuCIUTETHEHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.
6 yacoB
21-22 | MeTo 3JIeKTpOHHOTO OallaHca.
Xumnueckas 23 [IpaBuia 6e3omacHoOM pabOTHI B IKOIBHOM 1aO0OpaTOpUH.
JabopaTopusi. JlaGopaTtopHnas mocyma u 000py10BaHHE.
2 yaca
24 [TpuroTtoBneHne pacTBOpPOB.
KauyecTBenHble peakuuu | 25 Omnpenenenue xapakrepa cpeibl pacTBOpa KUCIOT U
3 4aca LIEJI0YEN C TOMOIIBIO HHUKATOPOB.
26 KauecTBeHHbIe peakiMu HAa HOHBI B PAacTBOpE (XJIOPHI-,
cynbdar-, KapOOHAT-UOHBI, HOH
aMMOHHUS).
27 KadecTBeHHbIe peakniiu Ha MOHBI B pacTBOpe (XJIOPHI-,
cynb(dar-, kKapOOHAT-UOHBI, HOH AMMOHHUS).
Pemenue 3anau. 28 [TpumeHeHue 3HaHU TSI pellieHus 3aJaHUi C peaTbHbIM
2 yaca SKCIIEPUMEHTOM.
29 [IpumeneHne 3HaHu JUIs1 penIeHus 3aJaHui ¢ peaIbHbIM

9KCIICPUMCHTOM.




[TpakTrueckuit
KOHTPOJIb




IIpoBenenue pacueroB Ha | 30 Berunciienust MaccoBO# JI01M XUMHUYECKOTO
OCHOBe (hopmy.I. 3JIEMEHTA B BEIIECTBE. BhIYMCIEHNS MacCOBOM AOJIH
1 yac pPacTBOPEHHOTO BEIIECTBA B paCTBOPE.
Penernnunonnbni OI'D 31 Yacrs |
3 yaca
32 Yacte B
33 PeanbHblil 5KCTIEPUMEHT.

Hrorooe 3ansiTue.
O6cyxaenne pesynbpratoB OI'D.




[TpakTrueckuit
KOHTPOJIb




Cnucox pekoMeHAyeMoil y4eOHO-MeTOAUYECKOM JTUTEPATYPhbI

o OI'D (T'MA-9) 2023. Xumusi. OCHOBHOW roCyAapCcTBeHHBINH 3k3ameH 30
BapUaHTOB TUIIOBBIX TECTOBBIX 3aJJaHUI

o [ToaroroBka k OI'2-2024: yyebHO-MeTOAMYECKOE TTOCOOME IO XUMHH, 9
knacc. FO.H. Mensenes, I'.H. MomuanoBa, M3natenbcTBO «IK3aMeH», 2024.

° KoBansuykoBa O.B. Yuuce pemars 3an1auu o Xumuu.,- M: YHUKyM HEHTp
2019

o Meroauyeckass pa3paboTka 10 (HOPMHPOBAHUIO €CTECTBEHHOHAYYHOU
IPaMOTHOCTH Ha YpOKax XMMHUU U Ha BHEYPOUHbIX 3aHATHIX. 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/
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