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[HosicHuTEIbHAS 3aIUCKA
PaGouass mnporpamma kypca mno BbelOOpy «PemieHue pacu€THBIX 3adad 1O
opranndeckoil xumum» st 10 kimacca 001eoOpa3oBaTeNbHOM IIKOJBI COCTaBJIEHA Ha
OCHOBE:

®denepanbHoro 3akona «O0 obOpazoBanuu B PD» ot 29.12.2012r. Ne 273- @3 (¢

n3MeHeHusIMH ); OCHOBHOM 00pa30BaTebHOM MPOrPaMMBbI IIKOJIbL;

denepanabHOr0 TOCyAapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHIAapTa OCHOBHOI'O OOIIETO
oOpa3oBaHus, YTBEPXKIEHHOrO NpUKazoM MMUHHUCTEPCTBA O00pa3oBaHUs W HayKH
Poccuiickoit ®eneparuu ot 17.12.2010r. Nel1897(c n3MeHEHUSIMH U JOTIOTHEHUSIMHU );

VYueOHOoro 1mIaHa IIkoJbl;

['ogoBoro yueObHOro KajeHaapHoro rpaduka Ha TEKYIIMA y4eOHbIN TO;

Paboueii nporpammbl mnpeameTHoW JuHuM y4yeOHukoB I. E. Pymsutuca, @®. T.
@®enpamana.  OI'OC. Xumuma.  10-11  knaccel: mocobue  mig  yyuTeneu
oO1reo0pazoBarenbHbIX yupexaeHui, coct. ['apa H. H., M. «IIpocBemenue», 2012 r.;

VYuebnuka: Pymzutuc I'. E., ®enpaman @. I'. Xumus. 10 knacc. ®I'OC.: yueOHUK st
obrieobpaszoBarenbHbIX yupexaenuii / Pymsutuc I'. E. - M.: TIpocsemienne, 2020.

XuUMHUYeCcKoe 00pa30BaHKE 3aHUMAJIO U 3aHUMAET OJHO M3 BEIYIIUX MECT B CUCTEME
oO1rero oOpa3oBaHMs, YTO OMpPEAeNsieTCs 0€3yCIOBHOM MPAKTHYECKONW 3HAYUMOCTBIO
XUMHUHM, €€ BO3MOXKHOCTSIMM B TO3HAHMM OCHOBHBIX METOJOB H3YYEHHUSI TPUPOBI,
dbyHIaMEHTaIbHBIX HAYYHBIX TEOPHU U 3aKOHOMEPHOCTEH.

Penienre pacueTHbIX 3aJ1a4 3aHUMAET BaXKHOE MECTO B U3YYEHUH OCHOB XUMHYECKOM
Hayku. [lpu pemieHuM 3amad MNpoUCXOAUT Oosee TIyOOKOE M TOJTHOE YCBOSHHE
y4eOHOr0 Marepuaja, BbIpA0ATHIBAIOTCS HABBIKM TMPAKTHYECKOTO TMPUMEHEHUS
UMCIOIIMXCS] 3HAHWM, pa3BUBAIOTCS CIOCOOHOCTH K CaMOCTOSTENIBHOW paboTe,
IIPOUCXOAUT (POPMHPOBAHUE YMEHHS JIOTHYECKH MBICIHTh, HCIOJIb30BaTh MPHUEMBI
aHaJu3a U CHHTE3a, HAXOAUTh B3aMMOCBS3b MEXIY 00BEKTaMHU M SIBICHUsIMU. B aToM
OTHOIIIGHUM PEIICHUE 3a7ad SBISACTCS HEOOXOIUMBIM KOMIIOHCHTOM IIPH H3yYEHHH
TaKOW HAyKH, KaK XUMHUS.

Pemenue 3amay — He caMmoIlleib, a METOJ ITI03HAHUS BCIISCTB M HX CBOMCTB,
COBEPIICHCTBOBAHUS W 3aKPEIUIEHHUS 3HAHWW ydamuxcs. Yepe3 pemieHue 3aaad
OCYIIECTBIIICTCS  CBSI3b TEOPHUM C MPAKTUKOW, BOCHHUTHIBAIOTCS TPYAOIIO0HE,
CaMOCTOSITEILHOCTh U IEJICYCTPEMIICHHOCTh, (DOPMHUPYIOTCS PAIlMOHAJIBHBIC MPHUEMBI
MBIIUICHUSI. YMEHHE peliaTh 3a4ayd SABIACTCA OJHUM U3 MOKa3aTeJIel YpOBHA
Pa3BUTHS XUMHUECKOTO MBIIIUICHUS, TITYOHHBI YCBOCHUS UMM Y4€OHOTO MaTepHara.

B kypce «PemieHne XMMHUYECKUX 3aJlad», HCIOJB3YIOTCS OOIIME TOAXOJbl K
METOJMKE PEIICHHS KaK YCIOKHEHHBIX, HECTAHIAPTHBIX 3aJ1a4, TaK U 3a/1a4 IKOJIbHOTO
Kypca, IPUMEHSETCS METOAWKA WX PEIIEeHUS C TOYKHA 3PEHHUS PalMOHAJIBbHOTO
MIPUIIOKCHHS UICH MaTEeMAaTHKHA B (PU3HKH.

IInanupyemblie pe3yJibTaThl OCBOCHHS Kypca:
e Dpa3BUBaeT cojiepkaHHe O0a3WCHOr0 Kypca XHMHH, H3y4YEHHE KOTOpPOTO

OCYIIIECTBIIICTCS HA MUHUMAJIBHOM 00111€00pa30BaTeIbHOM YPOBHE;
® TI03BOJISICT IIKOJbHUKAM YJOBJICTBOPUTH CBOM MO3HABATEJILHBIE MOTPEOHOCTH U

MOJIYYUTh JOMOJHUTEIbHYIO NOATOTOBKY;

e [I03BOJISET IIKOJLHUKAM MOJATOTOBUTECA K caaue EI'D mo xumumn.



Ilenu npozpammuor:

BOCIIUTaHUE JIMYHOCTH, UMEIOIIEH Pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIPUSATHE
PUPOABL;

pa3BHUTHE TBOPUYECKOr0 MOTEHLIMAJIA YYAIIUXCS;

pa3BUTHE MO3HABATENbHOMN JESITEIbHOCTH YUalllMXCsA Yepe3 aKTUBHbIE (POPMBI U
METO]Ibl O0yUYEeHUS;

3aKperieHrue, CUCTEMATU3allis 3HAaHUN yJaluxcs 1o XUMUH;

oOydeHHEe yJalluXcsi OCHOBHBIM MOAXO0/IaM K PELICHUIO PACUETHBIX 3a7a4 [0 XUMUHU.

3aoauu npozpammeol:

YUUTDH yHalllUXCA IMPpUEMaM pCIICHUA 3ada4 pa3JIMYHbIX THIIOB,

3aKPCINIATE TCOPECTUYCCKUC 3HAHUA, YUYUTh TBOPUCCKHU NPUMCHATHL UX B HOBOH
CUTyalluu,

CII0OCOOCTBOBATH HHTCTpallun 3HAHUM yYqalmuxcda, IIOJYYCHHBIX TIPpH HU3YUYCHHH
MaTCMaTHUuKU U (I)I/I?;I/IKI/I IIpr pCIICHUHN PaCUCTHBIX 3aaa4 110 XUMHHU,

MMPOOOJIZKUTDb q)OpMI/IpOBaHI/IG YMCHUS  AHAJIM3UPOBATH CUTyallUIO MW OCJIATb
IMPOTHO3bI;

Pa3BUBATH yq€6HO-KOMMYHI/IKaTI/IBHBIC HaBBIKH.

Tpebosanusa K 3HAHUAM U YMEHUAM YUAULUXCA.

[Tocne n3ydeHus JTaHHOTO JIEKTUBHOIO Kypca yJaluecs JOJDKHBI 3HAMb!

CroCOOBI PEICHUS Pa3IMYHBIX TUIIOB 3a]1a4;

OCHOBHBIE (POPMYJIBI M 3aKOHBI, TI0 KOTOPBIM MPOBOSATCS PaCcUeThI;

CTaHJIAPTHBIC AITOPUTMBI PEILICHUS 3a7a4.

[Tocne n3ydeHus JaHHOTO JIEKTUBHOTO Kypca yJaliuecs A0JKHbI ymems.

peliaTh pacueTHBIC 3a1a4M Pa3IUYHbBIX TUIIOB,;

YETKO MPEJACTABIATH CYITHOCTh ONMKMCAHHBIX B 3a]1au€ MPOLIECCOB;

BUJIETh B3aMMOCBSI3b MPOUCXOSIINX XUMUUYECKUX MPEBPALICHUN U U3MEHEHUM
YUCJICHHBIX MTAPAMETPOB CUCTEMBbI, ONMCAHHOMW B 33/1a4€;

paboTaTh CaMOCTOSITEILHO U B TPYIIIIE;

CaMOCTOSITEILHO COCTaBJIATh THUIIOBBIE XHMHYECKHE 3aaud KM OOBSICHATh HX
pelIeHHUE;

BJIAJIETh XUMHUYECKOU TEPMHUHOJIOTHUEM;

MOJIb30BaThCS CIIPABOYHOM JIUTEPATYpPOM MO XUMUM JJIsI BHIOOpA KOJIMYECTBEHHBIX
BEJIMYMH, HEOOXOUMBIX JIJIs pElIeHUs 3a71ad.

Dopmwl opeanuzayuu U008 0eAmeIbHOCHU:

KJIACCHBIC U JJOMAIITHUE PAOOTHI
CaMOCTOSTEIIbHBIE PA0OTHI;
3aUeTHI;

3amuTa aBTOPCKUX 3a/1a4.

[Iporpamma kypca «PeleHne XUMHUYECKHX 3a1a4y» paccuntaHa Ha 34 vaca (1 gac
B HEJICIIO).



TEMATHYECKOE INTAHUPOBAHUE
Tematnueckoe manupoBanue «IIpakTHKyM MO pEMIEHUIO XUMHAYECKHUX 3a1ad» 1s 11
KJIacCa COCTABJIEHO C YYETOM paboueil mporpaMMbl BOCIIUTAHUS.

BocnuTaTtensHblii MOTEHIMAN JaHHOTO Y4eOHOro TpeAMeTa O00eCleuyruBaeT
peanu3almio CICAYIOINX [ENEBbIX NPUOPUTETOB BocnuTaHug odydawmmxceas COO:
co3faHue OJaronmpHsTHBIX YCIOBUM JJi1 MPUOOPETEHUS IIKOJbHUKAMHU OIBITA
OCYLIECTBIICHHS COLIMAIIbHO 3HAYUMBIX €.

Boigenenne AaHHOrO MPUOPUTETA CBS3aHO C OCOOEHHOCTSIMU IIKOJHbHUKOB
IOHOILIECKOTO BO3pacTa: ¢ UX MOTPEOHOCTBbIO B JKM3HEHHOM CaMOOIPEICIECHHUH, B
BbIOOpE JaNbHEHIIEro »U3HEHHOIO IYTH, KOTOpBIM OTKpbIBAaeTCsA Iepes] HUMHU Ha
Opore  CaMOCTOATENbHOM  B3pociod >ku3Hu. Crenatb MNpaBUJIBHBIM  BBIOOP
CTapIIEKIACCHUKAM TTOMOXET UMEIOUIUNCS Y HUX PeasIbHbId MPAKTUYECKUN OMBbIT,

KOTOpBIﬁ OHU MOTYT HpI/I06p€CTI/I B TOM 4YHCJIC U B HIKOJIC. Ba)KHO, YTOOBI OITBIT
OKasajicda COnuaJIbHO 3HAYHMMbIM, TaK KdK HWMCHHO OH IIOMOXCT T'dapMOHHYHOMY
BXOXKACHHUIO IIKOJIBHUKOB BO B3POCIIYIO ) KU3Hb OKPYXKAOIICTO UX O6IIICCTBa. 910!

OTIBIT JIEJ1, HAIPABJICHHBIX Ha 3a00Ty O CBOEH CeMbE, POJHBIX U OJM3KHUX;

TPYAOBOM OMBIT, OMBIT YYACTUSI B IPOU3BOJICTBEHHON MPAKTUKE;

OTBIT JIEJI, HANPABJICHHBIX HA MOJb3y CBOEMY POJHOMY TOPOJY WJIU CEIy, CTPAHE
B I1€JIOM, OTIBIT JEATEILHOT'O BBIPAYKEHUSI COOCTBEHHOMN I'PaKIaHCKOHN MO3UITNH;

OTBIT MPUPOIOOXPAHHBIX JET;

OTIBIT Pa3pPEIICHUS] BOZHUKAIONINX KOH(JIMKTHBIX CUTyalldid B IIKOJIE, JJOMa WM
Ha YJIUIIE;

OTIBIT CAMOCTOSITEIILHOTO MPUOOPETEHUSI HOBBIX 3HAHWUM, MPOBEICHUSI HAYYHBIX
VCCJIEJOBAHUI, OTIBIT IMIPOCKTHOU AEATEIbHOCTH;

ONBIT UW3yYEeHHUs, 3alUThl W BOCCTAHOBJICHHUS KYJIbTYPHOI'O  HAaCIEIMs
YeJIOBEYECTBA, ONBIT CO3JaHUsI COOCTBEHHBIX IIPOMU3BEICHUN KYJIbTYPHI, OIIBIT
TBOPUYECKOT'O CaMOBBIPAKCHUS,

OTIBIT BEJICHHS 3/I0POBOT0 00pasa KM3HU U 3a00THI O 3J0POBbE IPYTUX JTIOJICH;

OTBIT OKa3aHWS IOMOIIHA OKPYXKAIOIIUM, 3a00Thl O MabIIax WX ITOXKUIIBIX
JFOJSX, BOJIOHTEPCKUM OTBIT;

ONBIT CaMONO3HAHMSI W CaMOAHAIN3a, OMNBIT COLUAIBHO MPUEMIIEMOTO
CaMOBBIPAKEHHUS U CaMOpEaTU3alliH.

YYEBHO-TEMATHYECKH ILIAH

Ne | HazBanue TeMbl KomnnuecTtBo
4acoB

Tema 1. Pacuernl mo xumuveckum ¢opmysaam u | 8
YPABHCHHUSAM XHMHYECKUX PeaKIMi

Tema 2. CTpOGHI/Ie aToMa U CTPOCHHUEC BCIIECCTBA 2

Tema 3. Xumuueckue peakuuu 6

Tema 4. Heopranuveckasi XuMusi 7




Tema 5. Opranudeckasi XuMust 7

Tema 6. JxcniepuMeHTAIbHBbIE OCHOBbI XUMHH 4

Hroro 17

OcHoBHOe coep:xkaHue Y4eOHOr0 Kypca

Tema 1. Pacuerbl mo xumMuyeckum (opMyJiaM M YPABHEHHSIM XHMHUYECKHX
peakuuii (684)
OCHOBHBIE KOJIMYECTBEHHBIE XapPaKTEPUCTUKH BELIECTBA: KOJIMYECTBO BELIECTBA, Macca,
00BeM.
MaccoBasi, 00beMHast 1 MOJISIpHas J0JIsl BEIECTBa B cMecu. MaccoBas J10J1s 3JIEMEHTa B
COEIMHEHNH.
[Ipocreiimas nian smnupuyeckas Gopmyna. ctuaHas uinu MonexylspHas Gopmyia.
XUMHUYECKOe  ypaBHEHUE, TEPMOXHMMHUYECKOE YpaBHEHHE, TemoBol 3 dexr
XUMUYECKOW peaKuu.
CrexuomMerpuueckue pacuersl. BeIxoa npoayKTa peakiuu.

Tema 2. CTpoeHue aToMa U CTpoeHUe BelecTBa (24)
SAnpo: mpoTtoHsl W HEUTpoHbl. M30TOmBI. DJEKTPOHBI. DIEKTpOHHAas 000JOYKa.
OHepreTuueckuii ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YEK aTOMOB
3NEMEHTOB 4-r0 W 5-r0 mepuoaoB nepuoanyeckoir cucremsl [[. M. Mengaeneesa
(mepexomubiXx 3nmemMeHTOB). [loHATHE 00 OpOWTAISIX. S- U p-OpOUTATU. DJICKTPOHHBIC
KOH(UTypallii aTOMOB XUMHYECKHUX JIEMEHTOB.
Tema 3. Xumuueckue peakuuu (6 1)

Peaknun coenuHeHus, pa3joKEHHUs, 3aMeIEeHUsT M OOMeHa B HEOPraHMYECKOW W
OpraHWYecKOM XWMHUHU. Peakmuum »5Kk30- W 3HIOTepMUYecKHe. TermoBoit dddekt
XUMUYECKOW pEeaKkuu U TEPMOXMMHYECKHE YpaBHEHHs. Peakuuu ropeHus, Kak
YaCTHBIN CITy4al SK30TEPMUYECKUX PEAKIIUU.
CKopoCTh XMMHUYECKOW peaklUu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEakluu OT
OPUPOJbl  PEarupyrolux BEIIECTB, KOHIEHTpAlUW, TEeMIEpaTypbl, IUIOMIAgU
IIOBEPXHOCTU COIIPUKOCHOBEHHUS M KaTtanusaropa. Peakumm roMo- M TeTepOreHHBIE.
[Tonatue o xaranuze u Katanuzatopax. DepMeHTHI Kak OMOJIOTHYECKUE KaTalu3aTOopPhI,
ocobeHHocTH UX (GyHKUMOHUpOBaHUSA. HeoOpatumple u oOpaTUMble XUMHUYECKHE
peakun. CoCTOsTHUE XUMUYECKOTO PaBHOBECHS I OOPAaTUMBIX XUMUYECKUX PEaKLUil.
Crioco0bl cMeIeHUs] XUMUYECKOT0 PaBHOBECHUS. TEOpHs AJIEKTPOIUTHUECKAS

muccouuanusi. KucnoTel, OCHOBaHUSIT W COJMM C TOYKM 3pPEHUS  TEOPUH
ANEKTpOIUTHYECKON Aucconmanuu. HeoOpatumblii ruaponus. OOpaTUMbld TUAPOIU3
coineil. CreneHb oxucneHus. OmnpeneneHne CTENEHH OKHUCIEeHHs 1o (dopmye
coenuHeHus. [loHsiTue 00 OKUCITUTETLHO-BOCCTAHOBUTENBHBIX peakuusix. OKUCIeHUE U
BOCCTAHOBIICHHE, OKUCIUTENh U BOCCTAHOBUTEb.

DIIEKTPOJIN3 KaK OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DJIEKTPOJINU3 PACILIIABOB
U PacTBOPOB.



Tema 4. Heoprannueckas xumus (74)

B3aumogelicTBue MeETaUIOB C HEMETAIaMH  (XJIOpOM, CEpod M KHUCIOPOJIOM).
B3aumopelicTBue  MIEMOYHBIX M IIEJOYHO3EMEIbHBIX  METAJIOB C  BOJOM.
DIIEKTPOXUMUYECKUN PSAJ HANpsDKEHUW MeETaoB. B3auMopaelcTBHe METaIIoB C
pacTBOpaMu KHUCJIOT U cojield. AToMUHOTEpMUs. B3aumoneiicTBUe HATpUsl C 3TAHOJIOM
u ¢denonom. CpaBHHUTENbHAS XapaKTEPUCTHUKA TAJIOT€HOB Kak HamOoJiee TUIHMYHBIX
MpeICTaBUTEIICH HEMETAJJIOB. OKHCIUTENbHBIC CBOMCTBa HEMETAJLJIOB
(B3auMoOJECTBUE C MeETaJJlaMH U BOJOPOJOM). BoccTaHOBUTENbHBIE CBOWCTBA
HEMETaIoB (B3auMOJEHCTBUE € 0OoJiee 3IEKTPOOTPULATEIbHBIMA HEMETallaMH U
CJIO)KHBIMU ~ BEIIECTBaMHU-OKUCTAUTENsAMH). Krnaccudukamuss KUCIOT. XHUMUYECKHUE
CBOMCTBA KHUCJIOT: B3aUMOJICUCTBUE C META/NIaMH, OKCUJaMU METaJIOB, TUAPOKCUIAMU
METaJUIOB, COJISIMU, ciupTaMu (peakius dTepudukanun). Ocodble CBONCTBA a30THOU U
KOHIICHTPUPOBAHHOW CEpPHOM KUCIOThI. OCHOBaHUS, X KiIacCU(UKAIUSI. XUMHUUYECKUE
CBOMCTBAa OCHOBAaHMM: B3aWMOJICUCTBUE C KHCJIOTAaMH, KHUCIOTHBIMU OKCHUIAMU U
COJISIMU. Paznoxenue HEPACTBOPUMBIX OCHOBaHHH.
Knaccuduxanus coneit: cpeanue, KUCIble 1 OCHOBHbIC. XUMHUUYECKHUE CBOMCTBA COJICH:
B3aUMOJICHICTBHE C KHCJIOTaMH, IIeJio4yaMH, MeTayuilaMu u coysiMu. [loHsaTtwe o
FCHETUYECKOW CBA3M M TEHETHYECKUX psgax. [eHeTWyeckwii psg  MeTaa.
I'enetnyeckuii psn Hemeramwia. OCOOCHHOCTH T€HETHUYECKOTO psija B OPTaHUYECKOMN
XHMHH.

Tema 5. Oprannyeckast xummus (7 1)

XVMMHUYECKHE CBOWCTBA YTIIEBOJOPOAOB ,KHCIOPOCOAEPKAIIMX W a30TCOJEp KallnX
OpraHMYeCKUX BEIIeCTB. | eHeTndeckas CBsI3b KJIACCOB OPraHMYECKUX BEIECTB.

Tema 6. IxcnepuMeHTAJIbHbIE OCHOBBI XUMUHM (4 1)

KauecTBeHHbIe peakiuu, UACHTU(PUKALMS BEUIECTB, aJrOPUTM HACHTU(PUKANU, OI0K-
cxema. AJTOpUTM OOHAPY>KEHHUSI OPTaHUYECKUX COCTMHEHHM.

Jluteparypa.

Jlnsa yuumens.

1. TIIporpamma kypca xumum aisg 8-11 kmaccoB 00meo0pa3oBaTeIbHBIX YUPEKICHUN
(aBTop I'abpuensu O.C.).

2. JHaitnexo B.WM. Kak Hay4uTh MIKOJBHUKOB pEIIaTh 33a/la4d 1O OPTaHUYECKOU
xumun. — M.: IIpocsemenne, 1992.

3. rpemmnep I'.'U., XoxnoB A.W. MeTonuka pac4eTHbIX 3a/1a4 1Mo xumuu 8-11
kiaccoB. — M.: IIpocsemnienue, 2001.

Jna yuawuxcs.

1. Kyssmenko H.E. Yaucs pemats 3amaun o xumuu. — M.: [Ipocsemnienue, 1986.

2. Ky3ssmenko H.E., Epemun B.B. Xumus pist abutypueHTOB U yyammxces. — M.:

Ox3amen, 2003.

Jluguna P.A., Monouko B.A. Xumus nas abutypueHToB — M.: Xumus, 1993.

Mapmanosa I'.JI. 500 3agau mo xumuu. 8-11 kmacc. — M.: U3nar-mkona, 2000.

Cnera JLLA., Xonun 10.B., Uepnsiii A.B. KoHKypcHbIE 3aaud 1O XUMUU C

pemenusiMu. — MockBa-XapbskoB: Miekca-rumuasusi, 1998.

6. Xomuenko I'.I1., Xomuenko W.I'. COOpHUK 3amad MO XUMUU I TOCTYNAIONIUX B

By3bl. — M.: HoBas BonHa, 1996.
7. Hopoubkun B.H.,bepexnas A.I'.,CaxueBa T.B.,®espanea B.A. «EI'E

ok ow



XUMUS.3aJaHNs BBICOKOTO YPOBHS CIOKHOCTHY .- u3a.Jlernon 2018r.

8. Ky3bmenko H.E., Epemun B.B.,IlonkoB B.A. «Xumus ais HIKOJBHUKOB CTapIINX
kjacoB ¥ noctynatoumx B BY3bI»-uzn . Jpoga.2010r.
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