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[HosicHuTeIbHASA 3alIUCKA

PaGodas mporpamMmMa BHEYpOUHO AESITEIBHOCTH A 9 Kiacca « XUMHUS B
3amavax u skcnepumentax» MBOY «AxkatoBckas OCHOBHas 1Ikoj1a» CMOJIEHCKOM
00J1aCTH COCTaBJIEHa HA OCHOBE HOPMATUBHBIX TOKYMEHTOB:
1.®enepanbubiii 3akoH OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit denepanum» (¢ U3M. U J0I., BCTYI. B CUILY C
01.09.2020);
2.«Ilopsinka opraHu3alyy U OCYIIECTBICHUSI 00pa30BaATEIbHOMN IEITENbHOCTH 110
JOTIOTHUTENIbHBIM 00111€00pa3oBaTeNibHbIM Mporpammam» (yTB. [Ipukazom
Munucrepctsa [Ipocsemenust Poccuiickoit deneparuu ot 9 HosiOpst 2018 r. Ne 196
¢ uamenenusimu ot 30.09.2020 r.)
3.«MeTonnueckux peKOMEHIalNii MO MPOEKTUPOBAHUIO IONOJIHUTEIbHBIX
00111e00pa30BaTEIBHBIX IPOrpaMM (BKITIOYAsT Pa3HOYPOBHEBHIE MPOTPaMMBI)» ( YTB.
[Tucemom MunmcTEepcTBa 00pazoBanus U Hayku PO ot 18.11.15 Ne 09-3242).

I'pynnossie 3ansatus «lloaroroka k OI'D» npegHazHaueHsl Uil ydamuxcs 9
KJj1acca, roroBsmuxcs K caade OI'D o xumuu.

JlaHHBII KypC cONMpoBOXKAaeT yueOHbI mpeaMer «Xumus». OH TakkKe MOXKET
OBITh MCIOJIB30BaH JUJIsl PACHIMPEHUs U YIIIyOJIeHUs MporpamMM NpeanpopuiIbHOro
oOyueHusT N0 XHMHM W TIOCTPOEHHUS HWHAMBHUAYAIbHBIX 00pa30oBaTebHBIX
TPAEKTOPHI yUalluXcs, MPOSIBISIFOUIMX HHTEPEC K HAYKE.

[TporpaMmma moctpoeHa TakuM 00pa3oM, 4TO MO3BOJSET PACUIUPUTD U YTITYyOUTh
3HAHMS Yy4Yalluxcsli MO BCEM OCHOBHBIM pa3jeiiaM IIKOJIBHOIO Kypca XHMHH
OCHOBHOM LIKOJIBI, @ TAKXKE€ JUKBUIUPOBATh BO3MOXKHBIE MpooOeinbl. Coaepixanue
Kypca NnpeaHa3HayeHo JUIsl OBJIAJACHHS TEOPETHUECKUM MAaTEpUaIoM U OTPabOTKH
MPAKTUYECKUX HABBIKOB pEIICHUsA 3aJaHuid yactel 1 W 2 KOHTPOJBHO-
U3MEPUTETLHBIX MATEPUATIOB.

[Iporpamma paccuntana Ha 33 yaca. Kypc npoBoauTcs B TeueHue rojaa no 1 gacy
B HEJZIEIIIO.

Heanb: noaroroBka yyamuxcd k caade OI'D mo xumum.

3agauu:

. 3aKpenuTh, CUCTEMATU3UPOBATh U PACIIMPUTH 3HAHUS yYAIUXCS I10
BCEM OCHOBHBIM pa3jiejlaM Kypca XUMHHM OCHOBHOM IIKOJIBI.

. @opMUpOBaTh HABBIKM aHAJUTUYECKON JEATEIbHOCTH, TPOTHO3UPOBAHUS
pE3yNbTATOB JIJISl PA3JIMYHBIX BAPUATUBHBIX CUTYALIUM.

. Pa3BuBaTh MO3HABATENBHBIN MHTEPEC, UHTEIUIEKTYalIbHbIE CIIOCOOHOCTU B
IIPOIIECCE MTOMCKA PELICHUM.

. 0TpaboTaTh HaBBIKU BBITIOJHEHUS TECTOBBIX 33JaHUN yacTH 1;

. 0TpaboTaTh pelIeHNe OCHOBHBIX BUIOB 3a/IaHUI YacTH 2;

. oTpaboTaTh HaBBIKU BHITIOJHEHHS IEMOHCTPAIIMOHHOTO OIBITA;

. (bopMHpOBaTH HABBIKK CAMOKOHTPOJIS,

. CII0COOCTBOBATh IICUXOJIOTUYECKON rOTOBHOCTH K OI'D.



. dopMupoBaTh HHAUBUAYATbHBIE 00pa30BaTEIbHBIC TOTPEOHOCTH B BHIOOPE
nanpHeero mpoduias oOy4eHHs B CTapIei MIKoJIe.

@opMbl OpPraHM3aNUH JAeATEJbHOCTH: JICKIIMHM, NPAKTUKYMBI, MPaKTUYECKUC
paboTHI.

@opMbl KOHTPOJIsi: MHOrOBapHAaHTHOE pPa3HOYPOBHEBOE TEMATHUECKOE U
KOMOMHUPOBAaHHOE TECTUPOBAHHE, CAMOCTOSATENbHAA paboTa yJyaluxcs Ha YpOKe
U JioMa.

O:xuaemMble pe3yJibTaThl.

[ToryueHHbIC 3HAHUS JOIKHBI IOMOYb YIAIIAMCS:

1. YCIICIIHO CAATh SK3aMEH M0 XUMUHU;

2. ONPEJENNUTHCS B BHIOOPE MHIMBUyAIbHBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN
(npoduns oOydenus);

3. 3aKpeNnuTh MPAKTUYECKHE HABBIKM W YMEHHS pElIeHUs pa3HOYPOBHEBBIX

3alaHUI.

MeToabl 1 popmMbl 00yUeHHS.

MeTtonbl u hopMbl 00YUEHUS ONIPEACIIIOTCS TPEOOBAHUAMU O00YUEHUS, C yUETOM
WHIUBUIYAIBHBIX M BO3PACTHBIX OCOOCHHOCTEH ydalIuxcs, pa3BUTHS U
CaMOpa3BUTHUSI JTUYHOCTU. B CBSI3M C 9TUM OCHOBHBIC MPUOPHUTETHI METOIUKHU
W3Yy4YeHUs Kypca:

. oOy4eHHEe Yepe3 ONBIT U COTPYIHUYECTBO;
. y4eT UHJIMBUIyalbHBIX OCOOEHHOCTEN U MOTPEOHOCTEN yUalInuXcs;
. MHTEPAaKTUBHOCTh (paboTa B MalbIX IpyIIax, POJEBbIE WUIPbI, TPEHUHIH,

BHE 3aHATHI - METO/I IPOEKTOB);

. JUYHOCTHO-/IEATEIBHOCTHBIN U CyOBEKT — CyOBEKTHUBHBIM MOAXO0J
(Oonpllee BHMMaHHME K JIMYHOCTH Yy4Yalllerocs, a He LelAM Y4YHTens,
PaBHONIPABHOE MX B3aHMMOJECICTBHE).

Jliis pa®oThI ¢ ydyamuMucsi, 0e3ycliOBHO, IPUMEHUMBI Takhe (OpMbl pabOThI, KakK
nekuuss u ceMuHap. llomumo 3TUX TpaguUUMOHHBIX (OPM PEKOMEHyeTCs
UCIIOJIb30BaTh TAaKXKe JUCKYCCUHU, BBICTYIUIEHHMS C JOKJIaJaMH, COAEpKaUUMU
OTYET O BBIMOJIHEHUH HWHJMBHUIYAJIbHOTO WM TPYNIIOBOrO JOMAIIHETro 3aJlaHus
WIH C COAOKJIAJaMH, IOTOJHSIIOUIMMU JIEKIIMIO YUYUTElNs, TUIOBBIE 3a/aHus IO
Pa3BUTHUIO €CTECTBEHHOHAYYHOU (YyHKIIMOHAJIbHOU rpaMoTHOCTH (Meroanueckas
pa3paboTka

«DopMHUPOBAHNE ECTECTBEHHOHAYYHON I'PAMOTHOCTH Ha ypokax xumum» CTyk
A.B., 2022 r.). Bo3aMOXHBI paznuyHbie (HOpMBI TBOPUECKOW PaOOTHI yUalIuXCs,
KaK HalmpuMmep, «3alluTa pelieHus», OTYET M0 pe3yIbTaTaM «IIOUCKOBOI pabOThI
Ha oOpa3oBaTelbHbIX cailTax B IHTepHETE M0 yKa3aHHOU Teme. Takum 00pa3oM,
JaHHBIA KypC HE UCKIIOYAET BO3ZMOXXHOCTH MPOEKTHOM AESITENIbHOCTH y4YallUXCs



BO BHEYpPOUHOE BpeMs. MTorom TakoW NeATeTbHOCTH MOTYT OBITh TBOPUYECKHE
pabotel. Ilpemnmaraemplii  Kypc SBISETCS  pPa3BUTHEM CHCTEMBI  paHee
NpUOOPETEHHBIX MPOTrPAMMHBIX 3HAHMM, €ro Mellb - CO3JaTh LEJIOCTHOE
MPEACTABICHUE O TEME U 3HAYUTEIBHO PACIIUPUTH CHEKTP 3a7a4, MOCUIBHBIX IS
y4anmxcs.
Takum oOpaszom, nmporpamMma MpuMEeHUMa JJIsl Pa3IMYHbIX TPYII IIKOJIHUKOB, B
TOM 4YHCIIE, HE UMEIOLIUX XOPOIIel MoAroToBKU. B 3TOM ciyuae, yuuTenb MOKET
Cy3UTh TpeOOBaHUS U MPEMJIOKHUTh B KaUECTBE JAOMAIHUX 33JaHUI CO3aHue
TBOpPUYECKUX PaboOT, MPU 3TOM y JIeTel pa3BUBAETCA WHTYUTHUBHO-aCCOIMATUBHOE
MBIIUIEHUE, YTO, HECOMHEHHO, [IOMOXET UM IPHU BBINOJHEHNUHU 3a0anuii OI'D.
Pe3yabTaThl 0OCBOCHUA KYPCAa BHEYPOUHOH
AeSITeJIbHOCTH
JINYHOCTHBIMH Pe3yJIbTATAMM SIBIISIFOTCS CIIEIYIOIINE YMEHUS:
e Oco3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYKAOIIEr0 MUPA, BO3MOKHOCTH €r0
MO3HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JIOCTHKEHUI HAYKH;
e [locTeneHHoO BhICTpauBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE;
e Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCThH K CaMOOOPA30BAHMIO, B TOM YHUCJIE U B
paMKax CaMOCTOSITENIbHOM AESITeIbHOCTU BHE LIKOJIbL;
e OLIeHUBATh )KU3HEHHBIE CUTYallMU C TOYKH 3peHHs 0€30MacHOro 00pasa KU3HU U
COXpaHEeHUs 3/I0POBbSI;
e OLICHUBATH SKOJIOTUYECKUI PUCK B3aUMOOTHONIEHU YEI0BEKA U XUMUYECKOTO
MIPOU3BO/ICTBA;
e OOopMUPOBATH FKOJIOIMUYECKOE MBIIIUICHUE: YMEHHUE OLIEHUBATh CBOIO AESATEIbHOCTD
Y TIOCTYNIKH JIPYTHX JIIOJIE C TOYKH 3PEHUSI COXPAHEHUS OKPYKAIOIIEH CpeJibl —
rapaHTa )U3HH U 0JIaronoiydus Jitoiel Ha 3emiie. B IeHHOCTHO-OPUEHTAITMOHHON
cdepe - UyBCTBO FOPAOCTH 32 POCCHUICKYI0 XUMUYECKYIO HAYKYy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD; B TPYI0BOM c(epe - TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpY JanbHENIIEeH 00pa3oBaTeIbHON TPAEKTOPUH; B
MO03HABATENbHOMN (KOTHUTUBHOW, MHTEJIEKTYaJIbHOMN) cepe - yMEHHUE YIPaBIIsATh
CBOEU NO3HABATEJILHOM JAEATEIBLHOCTHIO.
MeTanpeaMeTHBIMU Pe3yJIbTATAMM SIBJIAETCA (DOPMHUPOBAHUE YHUBEPCATBHBIX
y4eOHbIx geiicreuii (YY/):
PeryasituBubie YY1
e CamocTOsTENHLHO OOHAPYKUBATh U (DOPMYJIMPOBATh YUEOHYIO MPOOIIeMY,
OTIPEJICIISITh 1eJIb YYeOHOM JeSITeIbHOCTH, BEIOUPATh TEMY MPOEKTA;
¢ BriiBuraTh Bepcuu peiieHus npo0aeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTarT,
BBIOMPATH U3 MPEIOKEHHBIX U UCKATh CAMOCTOSITEIHHO CPEACTBA JOCTUKEHUS
LEJH;



e CocTaBisATh (MHAUBUYAIBHO WM B TPYIIIE) IJIaH PEIICHUS TPOOIEMBI
(BBINIOJIHEHUS TTPOEKTA);
e PaGoras no minany, CBepsATh CBOM JICHCTBUS C LIEJIbIO U, TPU HEOOXOUMOCTH,
UCIIPABIIATH OIIUOKU CAMOCTOSITEIBHO;
¢ B 1uasnore ¢ yunteneM COBEPIICHCTBOBATh CAMOCTOSITEILHO BhIPaOOTAHHbIE
KPUTEPUH OLICHKHU.
ITo3naBareabnbie YY/I:
e AHaNMM3UpPOBaTh, CPABHUBATH, KJIACCU(PUITUPOBATH U 00001IaTh (PaKTHI U SBJICHUS.
BbISABASATH NPUYUHBI U CIEACTBUS MPOCTHIX SABICHUM;
e OCyHIECTBIISITH CPABHEHHE, CEPUALIMIO U KIIACCU(PUKALIUIO, CAMOCTOSITEIHLHO
BbIOMpAsi OCHOBAHUS U KPUTEPHH JIJISl YKA3aHHBIX JIOTHUECKHUX ONEPAIHii; CTPOUTH
KJIacCU(DHUKAITMIO HA OCHOBE TMXOTOMHUYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUSA);
e CTpOUTH JIOTUYECKOE PACCYKACHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUHMHHO-
CJICJICTBEHHBIX CBS3€H;
e Co3/1aBaTh CXEMaTUYECKUE MOJICIIH C BBIICJICHHEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA;
e COCTaBJISITh TE3UCHI, PA3JIUYHBIC BUIbI MJIAHOB (MPOCTHIX, CIOKHBIX U T.IL.).
[IpeobpazoBbiBaTh MHGOPMALIUIO U3 OJTHOTO BHUJIA B APYrou (TabauIly B TEKCT U
mp.);
¢ BeiunthiBaTh BCE YPOBHU TEKCTOBOM MH(OpMAIINHY;
e YMeTh OnpeiesiTh BOBMOXKHbBIE HCTOYHUKHA HEOOXOAUMBIX CBEJICHUH,
MPOU3BOAUTH MOUCK MH(POPMAIIMH, aHATTU3UPOBATH U OLICHUBATh €€ JIOCTOBEPHOCTb.
KommyHnukaruBubie YY1
e CaMOCTOSITEILHO OPTaHU30BBIBATh YUEOHOE B3aUMOICHCTBUE B TPYIITIE
(ompenenarh o0IIHe eNH, pacpeeiSTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM H
T.J.).
IIpeamMeTHBIMHU pe3yJIbTATAMM SABJISOTCH:
1. B no3naBatenbHOIl cdepe:
e /[aBaTh onpeiesieHHs] U3YUYEHHBIX MOHITUMN: BEIIECTBO (XUMUYECKUM 2JIEMEHT,
aToOM, MOH, MOJIEKYJIa, KpUCTAJTMYECKasl PeIIeTKa, BEIIECTBO, MPOCTHIE U CI0KHbBIC
BEIIIECTBA, XUMUYecKas (hopMyJia, OTHOCUTEIbHAsI aTOMHAsl Macca, OTHOCUTEIbHAS
MOJIEKYJISIpHAsE Macca, BaJIECHTHOCTb, OKCHJIbI, KUCJIOTHI, OCHOBaHUS, COJIH,
aM(pOTEPHOCTh, UHIUKATOP, IEPUOIUUECKUM 3aKOH, IEPUOUUECKasi CUCTEMA,
nepuoinyeckas Tadiauia, U30TOIbl, XMMUYECKAasl CBSI3b, AJIEKTPOOTPHUIIATEILHOCTD,
CTETICHb OKUCJICHUS, DJIEKTPOJINT); XUMUYECKasl peakius (XUMUIECKOE YPaBHEHHE,
T€HETUYECKas CBSI3b, OKHCIEHUE, BOCCTAHOBIICHUE, AJIEKTPOIUTUYECKAS
JTUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIIUN);



e ONKUCHIBaTh JIEMOHCTPALIMOHHBIE U CAMOCTOATENIBHO MPOBE/ICHHbBIE
AKCHEPUMEHTHI, UCIOJIb3YS JUIsl ITOTO €CTECTBEHHBIN (PyCCKUi, pOJIHOM) SI3BIK U
S3bIK XUMUH;

e OnuChIBaTh U Pa3INyaTh U3YUYECHHBIE KJIACChl HEOPTAHUYECKUX COEAUHECHUN,
MPOCTHIE U CIIOXKHBIC BEUIECTBA, XUMHUYECKHUE PEAKIIUY;

e KnnaccudunmpoBaTh U3yueHHbIE OOBEKTHI U SIBJICHHUS;

e HabGmonaTh AEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOUMBIE OTIBITHI,
XUMUYECKHUE PEaKINK, MPOTEKAIOIINE B IPUPO/IE U B OBITY;

e Jlenath BHIBOJIBI M YMO3AKIIIOUEHHSI U3 HAOIOICHUM, U3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEMN, TPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEUIECTB 10 aHAJIOTUU
CO CBOICTBAMM U3YUYEHHBIX;

o CTpyKTypHpOBaTh U3YUEHHBIN MaTepral 1 XUMUYECKYI0 HHPOPMAIIUIO,
MOJTy4YCHHYIO U3 IPYTUX UCTOYHUKOB;

e MoenupoBaTh CTPOEHUE BELIECTB.

2. B HEHHOCTHO-OPHMEHTAIMOHHOU cepe:

e AHaNMM3UPOBATh U OLIEHUBATH MOCIEIACTBUS 1JI OKPYKAIOIIEH cpe/ibl OBITOBOU U
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBA3AHHOM C mepepaboTKO BEIIECTB.
3. B tpynosoii cdepe:

¢ [IpoBOANTH XUMUYECKUI DKCIIEPUMEHT.

4. B cepe 0e30MaCHOCTH KU3HEAECATEIHLHOCTH:

e OKa3bIBaTh MEPBYIO MOMOILb NPUA OTPABJIEHUSX, 0KOrax U APYTUX TPABMax,
CBSI3aHHBIX C BEUIECTBAMU U J1aOOPATOPHBIM 00OPYI0BAHUEM.

Ilnanupyembie pe3yJibTaThl 0CBOCHUS Y4€OHOI0 MpeaMeTa

3HaTh/ NIOHUMATh:

XUMUYECKYH0 CHMBOJIMKY: 3HAKA XUMHUUYECKUX IJIEMEHTOB, (DOPMYJIbl XUMUUECKUX
BEIIECTB, YPABHECHUSI XUMHYECKUX PEAKIIU;

. Ba)KHCHIIMEG XHUMHWYECKHE IIOHATHUSA: BCIICCTBO, XWMHYECKHM DIJICMEHT,

aToM, MOJIEKYJ1a, OTHOCUTEIbHBIE AaTOMHAsI U MOJIEKYJISIPHAsA MAcChl, MOH, KATHOH,
aHUOH, XHMHYECKas CBS3b, AJIEKTPOOTPULIATENBHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHUCJICHHSI, MOJIb, MaJISpHasi Macca, MOJIIPHBIN 00BEM, PAaCTBOPHI, DIEKTPOIUTHI
U HEDJIEKTPOJIUTBI,  DJIEKTPOJUTHYECKAS  JUCCOUMALMSA, OKHUCIUTEIb U
BOCCTAaHOBUTENb, OKHCJIECHUE W BOCCTAHOBJICHHE, TEIUIOBOW 3(P(EKT peakiiuu,
OCHOBHBIE THUIIbI PEAKIIMIA B HEOPTraHUYECKON XUMUU;

J XapaKTCPHBIC IIPU3HAKA Ba)KHEHUIIINX XUMUYECKUX HOHHTHﬁ;

. 0 CymceCTBOBAHHM B3aWMMOCBA3U MCKIY BOXXHCUIIMMHU XUMHUYCCKUMHU
IIOHATHUAMMU,

J CMBICJI OCHOBHBLIX 3aKOHOB MW TCOPHUHM XHMHHU: ATOMHO-MOJICKYJISApHAasa

TEOpHUsl, 3aKOHBI COXPAHEHUSI MAacCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
nepuoanueckuit 3akoH /. 1. Menpaeneena.



YMeTh:
Ha3biBaTh
. XUMUYECKUE  DJIEMEHTBI, COCJAMHEHUS  M3YYEHHBIX  KJIACCOB
HEOPTaHWYECKUX BEIIECTB, OPraHWYECKHE BEIIeCTBa MO WX (opmyse: MeTaH,
ATaH, JSTWJICH, alleTUJIEH, METAHOJ, A3TaHOJI, TJIMIEPUH, YKCYCHas KHCJOTa,
MJII0KO32a, caxaposa.
OO0bsACHATH:
o (bu3HYeCKUil CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPAa XMMHYECKOTO
3JIEMEHTa, HOMEpPOB TIpyHmbl M Iepuoaa B nepuoamdeckon cucreme J[.H.
MeHieneeBa, K KOTOPBIM 3JIEMEHT PUHAJICIKHUT;
o 3aKOHOMEPHOCTH W3MEHEHHS] CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB
B IMpefenax MallblX TMEPUOJOB U TJIABHBIX TMOJATPYII, a TakXKe CBOMCTBa
00pa3yeMbIX UMH BBICIIUX OKCHUIOB,;
° CYIIHOCTb MPOILECCA EKTPOIUTHUYECKOW AUCCOUMALNMUA U PEaAKLUN
MOHHOTO OOMEHa.
XapaxkTepu3oBaTh:
. XUMUYECKHE DJIEMEHTHI (OT BOJOpOAA 1O KalbliMs) HAa OCHOBE MX
MOJIOKEHUSI B TEPUOJAMYECKOM CUCTEME XUMHYeCcKux dnemenroB [l .
MenpeneeBa 1 0COOEHHOCTEH CTPOCHUS KX ATOMOB;
. B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBOMCTBAaMU BEILIECTB;
o XMMHUYECKME CBOMCTBA OCHOBHBIX KJIACCOB  HEOPTraHMYECKHUX
BEILIECTB: OKCUJIOB, KUCJIOT, OCHOBAaHHUI U COJICH.
Omnpenensith, KJIacCH(PUIUPOBATD:

« COCTaB BEIECTB M0 uX (hopmyram;

¢ BAJICHTHOCTbH U CTEIICHb OKUCJICHUS DJIEMEHTA B COCMHECHNH;

*  BHUJ XMMUYECKOW CBSI3U B COCIMHECHUSIX;

*  IPUHAMNICKHOCTH BEHIECTB K ONPEICIICHHOMY KJIACCY COCIMHEHNU;

« THUIBI XUMHUYECKUX PEAKLINN;

«  BO3MOKHOCTh ITPOTEKAHUS PEAKIIM HOHHOTO OOMEHa.
CocraBiasiTh:

¢ CXEMBl CTpPOE€HHUS aTOMOB NEpBbIX 30 3JIEMEHTOB MNMEPUOIUYECKON

cuctemsbl JI.11. Menpeneena;
+  (opMyJIbl HEOPTAHUUECKUX COEAUHEHUM U3yYEHHBIX KJIACCOB;
*  YPaBHEHUS XMMHUUYECKUX PEAKIIH.

Oo6pamarbces:
* C XUMHYECKOHU MOCYA0U U 1abOpaTOPHBIM 000PYI0BAHUEM.
pacro3HaBaTh OIBITHBIM ITyTEM:
 Tra3000pa3HbIC BEUIECTBA: KUCIOPOJI, BOAOPO/I, YIIIEKUCIBIA ra3, aMMHUAK;



+  pacTBOPBI KUCJIOT U LIEJI0YEH MO U3MEHEHUIO OKPACKU MHJUKATOPA;

KHUCJIOTBI, HIEJIOYH U COJH MO0 HAJIMYUIO B MX PacTBOpax XJIOPHI-,
cysbdar-, KapOOHAT-UOHOB U MOHA AMMOHHSI.

Bbruuciasits:

«  MAacCOBYIO JIOJIO0 XUMHUUYECKOTO 3JIEMEHTA 10 (POPMYJi€ COeIMHEHNUS,

«  MAacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;

« KOJIMYECTBO BEIIECTBA, OOBEM HIIM MACCy BEIIECTBA IO KOJIHYECTBY
BEIIECTBA, 00bEMY UJIM MACCE PEAreHTOB WIIH MPOJAYKTOB PEAKIIUH.

* Hcnonbs3zoBath NpuoOpeTEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKON
JEeSTENbHOCTU U TTOBCEHEBHOM KU3HU IS

* 0e3omacHoro oOpamieHusl C BElleCTBaMU M MaTepuajiaMd B IOBCEIHEBHOM

JKU3HW U I'PaMOTHOI'O OKa3aHHU:A HepBOﬁ IIOMOIIIK IIPH OKOrax KHCJIOTaMH H

1IETI0YaMU;
«  OOBSICHEHUS OTIETbHBIX (DAKTOB M MPUPOIHBIX SIBICHU;

* ompeaeNieHWss 3HAYUMOCTH BEIIECTB B MPOQPECCHOHATBHOW ©  OBITOBOM

NeSATEeLHOCTH, U CIIOCOOBI OOpaIleHus: ¢ HUMU;
« KpUTHYECKOW OIEHKU MH(OpPMAIUU O BEIIECTBAaX, UCIOJIb3yEMbIX B OBITY.
Conep:xxanue y4eOHOT0 nmpeaMeTa
l. «BaxHelimue  Kjaccbl ~ HEOPraHWYECKUX  BemecTB.  KonndyecTBEHHbIE
OTHOIIEHUSI B XuMum» Xumudeckue popmyibl. Okcuapl. Kuciaorsl. OcHOBaHUS.
3aK0H TMOCTOSHCTBAa cocraBa. Pacuersl mo xumudeckod Qopmyne. Mob.
OtHocuTeNnbHAasT IUIOTHOCTh ra3oB. ['a3oBble 3akoHbl. [loHsTus «Yucreie
BelecTBa» M «cMech». CIocoObI pa3/IelIeHUs] CMECEH.
MaccoBsie 0y dJIEMEHTa B BemiecTBe. HaxokaeHne XuMudecko (HopMyJibl.
Tunel XMMHUYECKUX pEAKIUUA MO KOJHUYECTBY BCTYMAIOIIUX U O0pa3yrOUIUXCs
BemiecTB. CXeMbl pelieHuss MPOCTeUIMX 3ajad (C UCIMOJIb30BAaHUEM MOHSITUN
«KOJIMYECTBA  BEIIECTBA»,  «CPABHEHHSIM)»,  «COOTHOIIEHHUEM  BEIIMYMHY,
IPOTIOPITUN» ).
Brruncnenus 1o ypaBHEHUM PEaKLUi C UCIOJIb30BAHUEM ITOHATUH MaccoBas U
oObeMHast J10JISI BBIXOJa ITPOIYKTA.
TenoBoit  »ddexkr xumuueckoir peakuuu. [loHATHE TEPMOXHUMHUYECKOTO
YpPaBHEHUSI W €ro OTIMYKMe OT OOBIYHOro. PacueTsl MO TEPMOXUMHUYECKHUM
peakuusM. BeIBOJ TEPMOXUMUYECKUX YPABHEHU .
2. «Ilepuoguueckas cucrema xuMudeckux ayementoB JI.1.MeneneeBa
[TomHass xapakTepUCTHKAa XWMHUYECKOTO 3JIEMEHTA U €ro CBOMCTB Ha OCHOBE
nonoxenus B [ICXD. Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI U IOHATHUSL XUMUMU.
3. «XuMHUecKas peakius»
XUMHUYECKas peakus. Y CJIOBUS U MPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEAKLIMM.
Xumuyeckre ypaBHeHUsA. (CoXpaHEHHE MAacChl BEHIECTB IPU XUMHUYECKUX



peakiusix. Duznueckue W xumuueckue sBieHUS. CpaBHEHHE MPHU3HAKOB
GU3NYEeCKUX W XUMUYECKUX siBICHWM. HammcaHune ypaBHEHHE XHUMHYECKUX
peakiuii, pacctaHoBKa KO3 PUITMEeHTOB. 3aKOH COXpAaHEHHUST MAaCChI BEIIECTB.
PabGoTta ¢ TpeHUPOBOUHBIMU TECTAMU MO TEME, 3aJaHUAMU MO (PYHKIMOHATLHOU
IpaMOTHOCTH (mpuiioxeHue 1).

Knaccudukanus XUMHUYECKUX pEAKIM MO0 pPa3IMYHbIM MpU3HAKaM: YUCITY U
COCTaBY MCXOJHBIX U TOJYYEHHBIX BEIECTB, N3MEHEHUIO CTEIIEHEH OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB, MOTJIOIICHUIO U BBIJICICHUIO YHEPTUH.

Pazmuunbie  wraccupukanuu  XUMHUYECKUX — PEAKIIHM,

npuMepsl. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU.

DONEKTPOIUTHl U HEAJIEKTPOJUThl. KaTHOHBI M aHUOHBL. DIJIEKTPOJUTUYECKAs
JUCCOIMALIUS  KUCJIOT, TIenoyed W coiedl  (cpeaHux). OIJEeKTPOJUTHl U
HEAJIEKTPOJIUTHL. DJNEKTPOIUTHYECKAsT TUCCOIMAUs B pacTBOpax M paciuiaBax.
Ponp Bompl B mpomecce  AICKTPOJMTHYECKOM — auccounanuu. (CTeneHb
muccoumanuu. Koncranra nucconuanuu. XuMUYeCcKue CBOMCTBA KUCIOT, COJIeH U
OCHOBAHUM B CBETE TEOPUU AIEKTPOJIUTHUECKON JUCCOLUALINH.

PaboTta ¢ TpeHUPOBOYHBIMH TECTAMHU.

Peakiiuu wmoHHOro oOMeHa u ycioBHs uUX ocyuiecTBieHus. CocraBiieHue
MOJIEKYJISIPHBIX U MOHHBIX YPaBHCHUH. YTIPa)KHEHUE HA HAMHMCAHUE YpPaBHEHUU
peaxiuii HOHHOTO OOMEHa.

OKUCITUTENIbHO-BOCCTAHOBUTENBHBIE peakiuu. OKHUCIUTEIbL U BOCCTAHOBUTEID.
ITponecchl okucnenus: U BoccranoieHus. Cocrasienune ypasuenuiit OBP: meton
AJIIEKTPOHHOTO OallaHca U METO/ MOTypeaKiuii (MHOHHO-3JIEKTPOHHBIA METO).
IIpaktueckoe 3anarue. CocraBienue ypaBHeHuii OBP MeTonom 31€KTpOHHOTO
OamaHca W METOJIOM MOJypeakiuil. YIpakHEHHEe Ha COCTABJIICHHE YpaBHEHUU
OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.

4 «OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUM

OCHOBHBIE THUIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. Psia cTangapTHBIX
AJIEKTPOIHBIX MOTEHIIMATIOB. PacueTsl 0 ypaBHEHHSAM, B OCHOBE KOTOPBIX JICKHUT
peaKuus 3aMELICHUST OJHOTO METaJIa APYTHUM.

5. «MeToapl MO3HAHUSI BEIIECTB U XMMUUYECKUX SIBJICHUU. DKCIIEPUMEHTAIbHbIC
OCHOBBI XUMUI

[IpaBuna Ge3omacHol pabOTHI B MIKOJIBHOM JlabopaTopuu. JlaboparopHas mocyaa
u obopynoBanue. Pazgenenune cmeceit M ouncTka BemiecTB. [Ipurororienwue
pactBopoB. OrmpeneneHue xapakTepa Cpelbl pacTBOpa KHUCIOT M IIENIOYeil C
MOMOIIbI0 UHAUKATOPOB. KauecTBeHHBIE peakiiMi Ha HOHBI B pacTBOpE (XJIOPUI-,
cyJib(pat-, KapOOHAT-UOHBI, NIOH AMMOHHUS).

[Tonydenne razooOpa3HbIX BellecTB. KauecTBEHHBIE peaklMM Ha ra3000pa3HbIe
BelllecTBa (KUCIOPOI, BOJOPO/I, YTIEKUCIBINA a3, aMMHUaK).



[IpoBenenne pacueToB Ha OCHOBe (GOpMYyNT M ypaBHEHHH peakiuil. Pemienue
3a1a4. Berurcnennst MaccoBOM JOJIM XMMHUYECKOTO 3JIEMEHTA B BEUIECTBE.
Brruncnenust MaccoBOM JOJIM paCTBOPEHHOT'O BELIECTBA B PaCTBOPE.

Brluncnenue KkojiMuecTBa BEHIECTBA, MacChl WM 00bemMa BelIeCTBa MO
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO U3 PEAareHTOB WJIU MPOAYKTOB
peaKkLuu.

[IpaBuiia Ge3omacHoOM pabOThI B MIKOJIBLHOM JabopaTopuu. JlabopaTopHas mocyjaa
u obopynoBanue. Pazjienenne cMeceil W ouucTka BemiecTB. [lpuroropiieHue
pactBOpoB. OrpezesieHHe XapakTepa CpeAbl pacTBOpa KHCIOT M IIEIoYed C
MOMOIIBIO UHANKATOPOB. KauecTBeHHBIE peaKkI[uu HA UOHBI B PaCTBOpE (XJIOpUA-,
cynbdar-, KapOOHAT-UOHBI, HIOH aMMOHHS).

[Tomyyenue razooOpa3Hbix BemiecTB. KauecTBEHHBbIE peakIMU Ha ra3000pa3HbIe
BellecTBa (KUCIOPOJI, BOJIOPOJI, YIVICKUCIBIN Ta3, aMMHUAK).

[IpoBenenne pacueToB Ha OCHOBe (GOpMYyNT W ypaBHEHHH peakiuil. Pemienue
3a1a4. Berurcnenust MaccoBOM JJOJIM XUMHUYECKOTO JIEMEHTA B BEUIECTBE.
Brruncnenns MaccoBOM JOJIM paCTBOPEHHOTO BELIECTBA B PaCTBOPE.

BblunciieHne KoJau4ecTBa BEIIECTBa, MacChl WM OObeMa BEUIECTBA IO
KOJIMYECTBY BEILLECTBA, MAacce WM 00BEMY OJHOTO U3 PEAreHTOB WJIU MPOAYKTOB
peaKiuu.

6. PeneruniionHbIit (MpoOHBINA) dK3aMeH. PeneTuimoHHbIi 3K3aMeH

(180 MunyT); AHANMN3 BBIOJHEHHBIX padoT — (1 )



Pa3znen 3. KasiengapHo -TreMaTu4eckoe IJIAaHUPOBAHHE

HanmMmeHoBaHue pa3aelia,

Ne Tema ypoka Biin
(KOJMYECTBO 4aCoB) ypoKka yp Jara ypoka KOHTPOJIsI
JIaAH dakr
Kuaccol Heoprannveckux | 1 Knaccel Heoprannueckux emects (Oxcupl. Kucnotsr. 04.09 Texkymui
BellecTB 2 yaca OcnHoBanus. Comu.) UX CBOMCTBA
2 3aKOH MOCTOSIHCTBA cocTaBa. I'eHeTnueckas cBsaA3b Mexay | 11.09 Texkymui
KJIaCCaMU HEOPraHWYECKHUX BEILECTB.
KoanyecTrBeHHbIe 3 Pacuets! no xumuueckoit popmyne. Moinbs. OtHocuTensHas | 18.09 Texyumii
MOKa3aTeJ M B XUMHHU IJIOTHOCTH ra3oB. ['a3oBeie 3akoHbI. [IoHATHS «HMCTBIE
1 gac BEILECTBA» U
«cmecu». CriocoOBI pasiesieHus: cMecei.
DopMyJibl BellecT 4-5 MaccoBsle 1071 3€eMeHTa B BemecTBe. Haxoxaenue 25.09 Tect
2 yaca XUMUYECKON (hOPMYJIBI. 02.10
Pemienne 3axaq 6-7 Tunpl XUMUYECKUX peaklUi Mo KOJUYeCcTBY BeTynaonmx | 16.10 Texynmii
2 yaca 1 00pa3yIoNIUXCsl BEIIECTB. 23.10
CxeMbl pellieHus] NPOCTENINX 3a/1ay, C
3JIEMEHTaMU €CTECTBEHHOHAYYHON
(yHKIMOHATIBHOM TPAaMOTHOCTH (C
HCIOJIb30BaHUEM MOHATUN «KOJIUYECTBA
BELIECTBA», «CPABHEHUSIMY, KCOOTHOILIEHUEM BEIUYNHY,
«TIPOTIOPLIM)
XHMH4eCKHE ypaBHEeHHsI 8 quncnveHI/m 110 ypaBHEHUAM peakiuii ¢ ucnonb3oBanueM | 30.10 Texymmii
5 yacoB MOHATHHA MaccoBasi U
9 TennoBoit a¢ ekt xumuueckoit peakuuu. Ilonstue 06.11 Texkymui
TEPMOXHUMHUYECKOTO YPaBHEHUS U €r0 OTJINYHE OT
00bIYHOr0. Pacyersl o TepMOXUMHUUECKUM PEAKIUSIM.
BbIBOJ TEPMOXMMUYECKUX YPABHEHUM.




10 [Tonnas xapakTepuCcTUKa XUMHYECKOTO 13.11 Tecr
3JIEMEHTA U €ro CBOMCTB Ha ocHOBE mnoJioxkenus B [ICXD.
11 Perrenuie 3aqa4 Ha OCHOBHBIE 3aKOHEI M ITOHATUSA 27.11 Texyuuit
XUMHUH.
12 XuMu4deckas peakius. Y CJI0oBUs U npu3Haku npoTekanus | 04.12 Texymunii
XUMHYECKUX PEAKIIUH.
Xumunyeckue ypaBHeHus. CoXpaHeHUEe MacChl BEIIECTB MPU
XUMHUYECKUX PEAKIHUSX.
DJIEKTPOJINTHYECKast 13-14 | Knaccuduxanus XMMUYECKUX PEaKLUil 10 pa3InyHbIM 11.12 [TpakTnyeckuii
AUCCOL AL IpU3HAKAM: YHCIly U COCTaBY UCXOAHBIX U IOJyYEHHBIX 18.12 KOHTPOJIb
4 yaca BEIIIECTB,
W3MEHEHHUIO CTENeHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB,
MOTJIOLIEHUIO U BBIJEJICHUIO SHEPTHH.
15-16 | DnekTponuThl U HEINEKTPOIUTHI. KaTHOHBI 1 25.12 IIpakTrueckuii
AQHUOHBI. DJICKTPOUTHYECKAs JUCCOIMAIINS KUCIIOT, 08.01 KOHTPOJIb
LIEJI0YEHN U Coen
(cpennmx).
Peakiiun HOHHOTO OOMEHA M YCIIOBHSI X OCYILIECTBIICHUSI.
OxkucanTeJbHO— 17-18 | Crenenu okucnenus. OKUCIUTEND U 15.01 Texkymuii KOHTPOJIb.
BOCCTAHOBHMTEJILHbIEC BOCCTAHOBUTEIIb. 22.01
peaxkuuu. 19-20 | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 29.01 Texkymuii KOHTPOJIb.
6 yacos 05.02
21-22 | Meron anekTpoHHOTO OanaHca. 12.02 Tekymuii KOHTPOJIb.
26.02
Xumnyeckas 23 [IpaBuna 6e3omacHOM paboTHI B IKOIBHOM Taboparopun. | 04.03 [IpakTrueckuii
Jaboparopusi. JIabopartopHas nocyaa u 000opya0oBaHue. KOHTPOJIb
2 yaca
24 [IpuroroBieHue pacTBOpOB. 11.03 [TpakTnueckuii
KOHTPOJIb
KauecTBenHble peakuuu | 25 Ornpenenenue xapakTepa cpe/ibl pacTBOpa KUCIOT H 18.03 [TpakTraeckwmii

3 yaca

LIEJI0YEHN C TIOMOIIBIO HHIUKATOPOB.

KOHTPOJIb




26 KayecTBeHHBIE peakiMM Ha MOHBI B pacTBope (xjopua-, | 25.03 [TpakTryeckuii
cynbdar-, KapOOHAT-WOHBI, WOH KOHTPOJIb
AMMOHHS).
27 KauecTBeHHble peakuuu Ha MOHBI B pacTBOpe (xiopun-, | 08.04 [TpakTrueckuit
cynb(at-, KapOOHAT-NOHBI, UOH AMMOHHS). KOHTPOJIb
Pemenue 3agau. 28 [IpumeHnenue 3HaHUN U1 pellieHus 3aaHuil ¢ peanbHbiM | 15.04 IIpakTnueckuii
2 yaca SKCIIEPHUMEHTOM. KOHTPOJIb
29 [IpumeHnenue 3HaHUMN JJIs peLlIeHUs 3aaHuil ¢ peanbHbiM | 22.04 [IpakTuyeckuit
IKCIIEPUMEHTOM. KOHTPOJIb
IIpoBeaenne pacueros na | 30 Brruucnenus MaccoBom 101U XUMAYECKOTO 29.04 [IpakTuyeckuit
ocHoBe opmy.I. 3JIEMEHTA B BEIIECTBE. BhIUKCIEHUST MacCOBOM 40U KOHTPOJIb
1 gac PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.
Penerunuonnniii OI'D 31 Yacts | 06.05 [TpakTrueckuii
3 yaca KOHTPOJIb
32 Yacte B 13.05 [TpakTrueckuii
KOHTPOJIb
33 PeanbHbIi SKCIIEPUMEHT. 20.05 [TpakTrueckuii
HroroBoe 3ansTue. KOHTPOJIb

O6cyxaerne pe3ysnbratoB OI'D.




Cnucok pekoMeHyemMoi y4eOHO-MeTOANYEeCKOM JIuTepaTyphbl

. OI's ('NA-9) 2023. Xumusi. OCHOBHOM TOCyJapCTBEHHbIA sKk3aMeH 3()
BAPUAHTOB TUIOBBIX TECTOBBIX 3a/IaHUI

. [ToaroroBka k OI'3-2024: ydyeOHO-MeTOAMYECKOE TTOCOOHUE M0 XUMHH, 9
knacc. FO.H. Mensenes, I'.H. MonuanoBa, M3narenbcTBO «DK3aMeH», 2024.

. KoBanbuykoBa O.B. Yuuch pemiars 3ajauu 1o XUMUU.,- M: YHUKYM LIEHTP
2019

. Metomuueckass pa3paboTka 10 (HOPMHPOBAHUIO ECTECTBEHHOHAYYHOM
IPaMOTHOCTH Ha YpOKax XMMHUHU U HA BHEYPOUYHBIX 3aHATHIX. CTyk A.B. 2022

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

. HNHuTtepHeT pecypcesl s moArotoBku k ['A

. denepalibHBIN HHCTUTYT Negarorundeckux uzmepenuit (OGUIIN)

. https://apkpro.ru/

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

. https://resh.edu.ru/
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