AHHOTauMA K padoueit nporpamme Xumus 11 kinace

[Iporpamma pazpaboTaHa B COOTBETCTBHM U Ha OCHOBE aBTOPCKOM
nporpamMmmsl Kypca xumun s 10-11 kitacca 0611e00pa3oBaTeNIbHbIX YUPEKICHUN.
Epemun B. B.

Metoauyeckoe nocooue k yueonukam B.B. Epemuna, H.E. Ky3pmenko u np.
«Xumus. bazoseiit ypoenby». 10-11ki./ B.B. Epemun, A.A. JIpo3nos, 1.B.
Bapranosa. — M.: [Ipoda, 2013; — 154, [6] c.

[Iporpamma cooTBeTCTBYET 00pa30BaTEIbHOMY MUHUMYMY COJIEpKaHUS
OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPaMM U TPEOOBAHUSAM K YPOBHIO
IOJArOTOBKH y4alllUXCsl, IO3BOJISIET paboTaTh 0€3 Neperpy3okK B Kjlacce ¢ 1€TbMU
pa3Horo ypoBHs 00yuyeHusi. OHa no3BosisieT chOPMHUPOBATh Y YHAIIUXCS OCHOBHOM
IIKOJIBI TOCTATOYHO IIMPOKOE MPEACTABIEHUE O XUMUYECKOW KapTUHE MUPA.
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HOACHUTEJIBHAA 3AIINCKA

Hopmamueno-npagosas 6aza npozpammol

Paboyas mporpamma o XMMHUHU COCTaBIJIEHA Ha OCHOBE:

. [Tpuka3 Munucrepcta odpazoBanus u Hayku P® ot 17 mast 2012 1. N 413 "O06
YTBEP)KICHUHU (heIepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPEIHETO
obmiero oopazoBanus"”

. [Ipuka3z MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauuu ot 29.12.2014 Ne
1645 "O BHeceHnu U3MEHEHUH B Tpruka3 MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 17 mast 2012 1. Ne 413 "O6 yrBepxkaeHnn (heaepaibHOro rocy1apcTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHIapTa cpeaHero (MoJIHOTo) ol1iero oopasopanus"

J [Ipuka3z MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepannu ot 31.12.2015 Ne
1578 "O BHeceHnH U3MEHEHUH B (eiepalIbHbIN roCyAapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHJapT cpeiHero oouiero oOpa3oBaHusl, YTBEpKACHHBIN Mpuka3oM MUHUCTEpCTBA
oOpazoBanus 1 Hayku Poccuiickoit @enepaunu ot 17 masg 2012 . Ne 413"

J [Ipuka3z MunuctepctBa oOpazoBanust 1 Hayku Poccuiickoit @enepannu ot 29.06.2017 Ne
613 "O BHeceHUM U3MEHEHUH B (heiepaibHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHJApPT CPEAHETO 00IIero 00pa3oBaHus, yTBEPKACHHBIN pUKa3oM MUHHUCTEPCTBA
oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413"

. [Ipuka3z MunuctepctBa npocsenienust Poccuiickoit @eneparuu ot 20.05.2020 Ne 254 "O6
YTBEepKIIeHHH (heaepabHOTO MepedyHs y4eOHUKOB, TOMYIIEHHBIX K UCTIOJIh30BAHUIO TIPU
peann3aIii IMEIOINUX TOCYTIAPCTBEHHYIO aKKPETUTAIHI0 00pa30BaTeIbHBIX TIPOTPAMM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeHETO 001Iero 00pa30BaHUs OPraHu3aIUsIMH,
OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO IeITEIbHOCTD"

. [Tpuxaz MunucrepcrBa npocsemenus: Poccuiickoit @enepannu ot 20.05.2020 Ne 254
"OOyTBepkIeHUH (PeepaIbHOTO NEPEYHs yUCOHUKOB, JOIMYIIEHHBIX K UCIOJIB30BaHUIO IIPU
peanu3aniy UMEIOIINUX roCyJapCTBEHHYIO aKKpEeIUTALMI0 00pa30BaTEeNIbHBIX IPOrpaMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEHETO 001IeT0 00pa30BaHUs OPraHU3aIUsIMU,
OCYILECTBIISAIOIIMMH 00pa30BaTENIbHYIO AEATEIbHOCTD"

N3ydeHne xuMHuM HaIllpaBJICHO Ha pealu3aliio CIEAYIOIUX OCHOBHBIX YeJlell:
- (popMUpOBaHUE 1IEIIOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSX, YMEHUX, HABbIKaX U CIOCO0axX eATeIbHOCTH;
- mpuoOpeTeHne OMbITa pa3HOOOPA3HOM NEeSTeNbHOCTH (MHANBUAYATLHON U KOJUIEKTUBHOM),
OTIbITA TIO3HAHUS U CAMOIIO3HAHUS;
- MOJATrOTOBKA K OCYIIECTBICHUIO 0CO3HAHHOTO BHIOOPA MHIUBUIYAIbHONU 00pa30BaTeILHOM UITN
npodeccruoHalbHOM TPAeKTOPHUH.

Peanu3anus mporpaMMsbl O3BOJISIET PELIUTH CIEAYIONINE 3a0auu:

- YCBOCHHE YYaIIUMUCS BAKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUH,
XMUMHYECKON CUMBOJIUKE;
- OBJIAJICHHUE YYALTUMKCS YMEHUSMH Ha0M0aTh XMMUYECKHE SBJICHUS, IPOBOAUTH XUMUUECKUI
HKCIEPUMEHT, IPOU3BOUTH PACUETHI HA OCHOBE XUMUYECKUX (DOPMYJT BEILIECTB M YpaBHEHUN
XUMUYECKUX PEaKIIHii;
- pa3BUTHE NO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH yyamuxcs B
nporecce NpoBeIeHHUs] XUMHYECKOT0 IKCIIEPUMEHTA, CAMOCTOSTEIBHOTO MPUOOPETEHUsT 3HAHUI
B COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMH NTOTPEOHOCTAMU;
- BOCIIMTAHUE OTHOILIEHUS K XUMHH KaK K OTHOMY U3 (pyH/TaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY OO0IIEeYeTIOBEUECKON KyIbTYPBI;
- IPUMEHEHHE YJalluMUCS MOJIyYeHHbIX 3HAaHUH U YMEHUH 1711 6€30MaCHOTO MCIIOJIB30BaHUS
BEIIECTB U MaTEPUANIOB B OBITY, CEIbCKOM XO3sIIICTBE M HA MPOU3BO/ICTBE, PEIICHUS
MIPaKTUYECKUX 337a4 B MOBCEAHEBHOM KU3HU, IPEAYNPEKICHNS ABJICHUMN, HAHOCSIINX BPE
3/I0pOBBIO YENIOBEKA U OKpYXKarolei cpesie (pa3BUTHE SKOJIOTHYECKON KYIbTYphl YJaIIUXCcs).



JUist JOCTHKEHHS TOCTABICHHON IIEJIM B COOTBETCTBUHU C 00pa30BaTEIbHOM MPOrpaMMoit
YUPEKICHUS UCIOIb3YIOTCS Y4eOHHK «Xumus. 11 kiaacc. ba3oBblil ypoBeHb: y4eOHUK 15
o0meoOpa3oBaTeabHbIX yupexaenuii / B.B. Epemun, A.A. /Ipo3nos, H.E. Ky3bmenko, B.B.
Jlynun. — M.: Ipoga, 2020.

B 11 xnacce cucteMaTu3upyIOTCS U YIITYOJISIOTCS 3HAHHS 1O 0OIIei, HeOpraHuYecKoi
XUMHH, XUMHUYECKON TEXHOJIOTUH IPOU3BOACTBY. OCHOBHOE BHUMaHUE YEISAETCS TEM pazJienam
XUMHH, TEPMUHAM U TIOHATHSAM, KOTOPBIE CBA3AaHbI C IOBCEAHEBHOM kU3HBIO. [Iporpamma
HaIpaBJIeHA Ha pElIEHKE 3a/1a4l UHTErPalluy 3HAaHUH ydaluxcs 10 HEOPraHu4ecKon u
OpPraHU4eCcKOi XMMHH C LETbI0 (POPMUPOBAHUS Y HUX €AMHON XUMHYECKOW KapTUHBI MU A.
Benymas naes kypca — €JMHCTBO HEOPraHUYECKOM U OPraHM4ECKOM XMMHUH Ha OCHOBE
OOIIHOCTH MX TIOHSATHIA, 3aKOHOB ¥ TEOPHii, a TAK)KE Ha OCHOBE OOIIMNX MMOIX0JI0B K
KJIaCCU(UKAIIMU OPraHMYECKUX U HEOPTraHMYECKUX BEILIECTB U 3aKOHOMEPHOCTSIM NPOTEKAHUS
XUMHMUYECKUX PEaKLUN MEXIY HUMH.

KaJ'ICHI[apHO'TeMaTI/ILIeCKOG IJTaHUPOBAHUE OACTCA U3 pacucTa 1 yac xumum B HCACIITO, YTO

cocrasisieT 34 yaca 3a roj.

Ilhanupyemote pezyromamot océoenus yuedno2o npeomema

JlesTenbHOCTh yuuTeNst B 00y4eHUH XUMHUH B CpeHel (II0JIHOM) HIKoJIe JOKHA ObITh
HaIpaBJIeHa Ha JOCTIKEHUE 00YJarOIIUMUCS CIEAYIOUINX JTUYHOCHHBIX PE3Y/IbMamos:

1) B yennocmmuo-opuenmayuonholl cpepe — 4yBCTBO TOPAOCTH 38 POCCUHCKYIO
XMUMHYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LI€JIeyCTPEMIEHHOCTD;

2) B mpy0osoii cghepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY JdaibHEHIIei
00pazoBaTeIbHON U TPO(PECCHOHATLHON TPACKTOPUH,

3) B nosnasamenvbHol {KOZHUMUSHOU, UHMEIEKMYAIbHOLL) chepe — yMEHHUE YIIPaBIIATh
CBO€H MO3HABATEIbHON AEITEIHLHOCTEIO.

Memanpeomemnvimu pe3yiomamamu sBISIOTCS:

1) KcIoIb30BaHKE YMCHUH M HABBIKOB PA3IMUYHBIX BHIOB MO3HABATEIBLHOM NEITEILHOCTH,
MIPUMEHEHUH OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHAIU3,
MOJENUPOBAHNUE) TSl U3YUCHHSI PA3JIUUHBIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTEIBHOCTH;

2) UCTIOJIb30BAaHUE OCHOBHBIX HHTEUICKTYaJIbHBIX OIEpaIii: HOpMyIHpPOBAHUE
TUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I11IeH1e, CUCTEeMATHU3all1sl, BbISIBJICHHE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeH#e TeHepUpOBaTh HICH U OTIPEICIIATh CPEACTBA, HEOOXO0 IUMBIC IS HX
peanuzanuu;

4) yMeHHe OTPeeATh LEeIU U 3a/1a41 JCITeIbHOCTH, BEIOMPATh: CPEICTBA PeaTU3alluH
LeH U IPUMEHSATh UX Ha MPAKTHKE;

5) ucrob30BaHME Pa3IMYHBIX UCTOUHUKOB JIJISI IOJTYYCHHST XHMUYECKOU HH(DOpMAIIUH,
MMOHMMAaHKE 3aBUCUMOCTH cOoJepKaHus 1 GopMbl TipeAcTaBleHuss HH(GOPMAIIUHU OT Iesen
KOMMYHHKAIINH U aJpecaTa.

B ob6nactu npeomemmnuix pezynomamos u3ydeHue XuMHUH NPEIOCTABISIET YIEHUKY
BO3MO’KHOCTh Ha CTYIEHHU CPeAHEro (TMOIHOT0) 0011ero o0pa3oBaHus HAy4YUThCs Ha 6a30BOM

ypoBHe
1) B nosnasamenvnoui cihepe:
a) JaBaTh OIPECICHHs H3yYCHHBIM TOHSITUSM;
0) OTIMCHIBAThH IEMOHCTPAIMOHHBIE U CAMOCTOSTEIHHO TIPOBEICHHBIC
AKCIIEPUMEHTHI, UCTIONB3Ys Il STOTO €CTECTBEHHBIN (PyCCKU, pOJHON) SI3BIK U SI3bIK XHUMHUH,
B) OOBSCHSTH CTPOCHHE U CBOIMCTBA U3YYECHHBIX KIIACCOB HEOPTaHUIECKHUX U

OpraHu4YCCKUX COCHHHCHHﬁ;



r) KJaccu(uIMpoBaTh U3yUYCHHBIE OOBEKTHI U SBJICHUS;

1) HaOJI01aTh IEMOHCTPUPYEMBIE H CAMOCTOSTEIHHO MPOBOAMMBIE OTIBITHI,
XMMUYECKHUE PEAKLUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

e) HCCIIeIOBAaTh CBOMCTBA HEOPTaHUYECKUX U OPTaHMYECKHX BEIIECTB, OMPEACIIATh
UX IPUHAIICKHOCTh K OCHOBHBIM KJIACCaM COETUHEHUH;

x) 0000111aTh 3HAHUS U JIe1aTh 000CHOBAHHBIE BHIBOBI O 3aKOHOMEPHOCTAX
M3MEHEHHsI CBOVICTB BEILIECTB;

3) CTPYKTYpUPOBATh Y4€OHYIO0 HH(POPMAIIUIO;

1) UHTEPIPETUPOBATH HH(OPMAITUIO, TIOJTYICHHYIO U3 IPYTHX UCTOYHUKOB, OIICHUBATH €€
Hay4HYIO JIOCTOBEPHOCT;

K) OOBSCHSATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEAKIIHA, TPOrHO3UPOBATH
BO3MOJKHOCTb UX MPOTEKAHUsI HA OCHOBE 3HAHUHN O CTPOCHHUH BEIIECTBA M 3aKOHOB
TEPMOTUHAMUKH;

1) OOBSCHATH CTPOCHUE aTOMOB 3JIEMEHTOB 1—4-T10 IEPUOIOB C UCTIOIB30BAaHUEM
ANIEKTPOHHBIX KOH(UTYpAIIUN aTOMOB;

M) MOJICJTUPOBATH CTPOCHUE MPOCTEHIINX MOJIEKYJT HEOPTaHUUECKUX U OPraHUYeCKUX
BEIIIECTB, KPUCTAIIJIOB;

H) TIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U YPaBHEHHUSIM;

0) XapaKTEePHU30BaTh U3yYECHHBIE TCOPHUH;

1) CAaMOCTOSITEJIBHO JJOOBIBATH HOBOE JIJIST CE€0sI XUMHUUECKOE 3HAHUE, UCTIONB3YS IS
ATOTO JOCTYIHBIE HCTOYHUKH HH(POPMAIIHH;

2) B YeHHOCMHO-0PUEHMAYUOHHOU chepe — TPOTHO3UPOBATH, AHATTM3UPOBATH U
OIIEHUBATH MOCJIEICTBUS I OKPYXKAIOIIEH cpeibl OBITOBOM U TPOU3BOACTBEHHOM
JESITETHHOCTH YeJIOBEKA, CBSI3aHHOM C TIepepaObOTKOM BEIIECTB;

3) B mpydosoil chepe — caMOCTOATEIBHO ITAHKPOBATH U MPOBOANTH XUMHUUCCKHIA
AKCIIEPUMEHT, COOJII0/Iast MpaBmiia 0€30MacHO PabOTHI C BEIIECTBAMH M JTAOOPATOPHBIM
000pyI0BaHUEM;

4) B chepe usuueckou Kynbmypsvi — OKa3bIBaTh MEPBYIO MOMOIIb ITPU OTPABJICHHSIX,
0’KOTax M IPYTUX TPaBMaXx, CBSI3aHHBIX C BEILIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

5)

Cooepircanue yueonozo npeomema
Tema 1. BemiecTBo (9 4)

Baxxneillre NoHATHSI XUMUH: «aTOM», «MOJIEKYJa», «OTHOCUTEJIbHAsSI aTOMHAs Macca» 1
«OTHOCHUTENbHAs MOJIEKYJISIpHAs Maccay». BelecTBa MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOTO
ctpoenus. Ctpoenue aroma. M3otombl. CTpoeHHUE 3IEKTPOHHBIX 000JI0UEK aToMa. DIIeKTPOHHAsS
koHpurypanus aroma. Otkpeitue [. Y. MenaeneeBsim [leproaudeckoro 3aKoHa.
[Tepuoauueckuii 3akoH (popmynuposka JI. . MenneneeBa u coBpeMeHHas GOpMYTUPOBKA).
KopoTkuii u qnunHbii BapuanTsl [leproaunyeckoit cucremsl. [lepuoasl u rpynmnsl. 3HaueHue
[lepuoanueckoro 3akona u [lepuoanueckoit cucremsl. Hayunsiit noasur /1. 1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB, POCTHIX BELECTB, BHICHIUX OKCHJIOB U
TUAPOKCHUIOB B TpyIax u nepuojax [lepuoandeckoit cucteMsl (Ha MpUMeEpe IEMEHTOB MaJlbIX
MEPHOJIOB U TJIABHBIX MOATPYIIII).

Tunel xumuueckoit cBsi3u. KoBanentHas cBsi3b. [JOHOpHO-aKIENTOPHBINA MEXaHU3M
00pa3oBaHUs KOBaJIGHTHOM CBsi3u. loHHAs CBs3b. THUIBI KPUCTAITMUECKUX PEIIETOK.

PactBopbl. PacTBOpUMOCTE TBEP/IBIX BEIIECTB, KHUIKOCTEH 1 ra30B B Bojae. CrocoObl
BBIPAKEHUSI KOHIIEHTPALIUHA PACTBOPOB.

MaccoBas gois PacTBOPCHHOI'O BCHICCTBA. KOJ'I.HOI/II[HBIG PacCTBOPBLI. HpI/IMCpBI
KOJJIOMAHBIX CHCTEM B IIOBCEIHEBHOM KU3HMU.
aﬂeKTpOJ'II/ITI/IquKaH JUucconuanusi. KucmotHOCTB CpcCabl. I/IH,Z[I/IKaTOpBI. BOI[OpOI[HBIﬁ
IIOKa3aTcJib.



Jemoncmpayuonnsvie onvimel. Paznmnunsie popmsel [lepuonnyeckoit cucremst J[.1.
MenneneeBa. Dddext Tungans. [lonyueHune u nepekprucTaIA3ams HOAUIa CBUHIA («30JI0TOU
JOK/IbY»). DIEKTPOIPOBOJIHOCTH PACTBOPOB 3JIEKTPOJIUTOB. 3aBUCUMOCTh CTEIIEHU
ANIEKTPOJIUTUICCKON TUCCOIMAIIMN YKCYCHOM KHCIOTHI OT pa3baBieHus pactBopa. OnpeneneHue
KHCJIOTHOCTH CPEJIbl PY MOMOIIM YHUBEPCAIHHOTO UHAMKATOPA.

Jlabopamopusie onvimot. 1. BonopoaHblii moka3aTelb.

Tema 2. Xumnueckue peakunu (8 u)

VYpaBHEHUS] XUMUUECKHUX PEaKlUii U pacyeTsl 1o HUM. Kiaccudukaius XuMUYeCKUX
peakuii B HEOPraHWMYECKOW U OpraHndeckoil xuMuu. Peakiiun nonnoro oomena. [loustue o
ruapoaun3e coyeil. KauecTtBeHHBbIC peakiiy Ha HEOPTaHUUECKHE U OPTaHMYECKUE BEIIECTRA.
OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH. DJIEKTPOJIU3 PACIIAaBOB U PaCTBOPOB COJICH.
["anibBaHMYECKHE PIIEMEHTHI U AKKYMYJISTOPBI.

Jlemoncmpayuonnsie onvtmal. [Ipumepsl peakivii FOHHOTO 0OMeHa, UIYIIUX C
00pa3zoBaHUEM OCaJlKa, ra3a Wiv BOAbl. MeqHO-IIMHKOBBIN rajlbBAHUYECKHI 2JIEMEHT.

Jlabopamopnsie onvimot. 2. IIpu3HaKku MPOTEKAHUS XUMHUSCKUX peakiuid. 3. YcinoBus
MPOTEKaHUs peakinii HoHHOTO oOMeHa. 4. KauecTBennbie peakuuu. 5. OKUCTUTETHHO-
BOCCTAaHOBUTEILHBIE PEAKITUH.

Ilpaxmuueckue padbomupt. 1. Penienrne Ka4eCTBEHHBIX 3aa4.

Tema 3. Heopranuveckas xumus (6 4)

Knaccudukanus HeoOpraHU4eCKUX BEIIECTB.

OO6mme cBoiicTBa HEMETAUIOB. XUMHYECKHE CBOMCTBA HEMETAIIJIOB HAa MPUMEPe
rajoreHoB. Hemerasuibl kak TUIMHMYHBIE OKUCIUTEN. B3auMoaeiicTBre ¢ MeTaliaMu, BOJOPOJIOM
U IpyrumMu HeMeTtasuiamu. CBOMCTBA HEMETAJIJIOB KaK BOCCTAHOBUTEIIEH.

OO61ue cBoiicTBa MeTaioB. XMMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAaHOBHUTEJEH.
B3anmopeiicTBie METAIJIOB ¢ HEMETANIAMU, BOJIOM, KUCIIOTAMHU U pacTBOpaMu cojiei. MeTasbl
B IIPUPOJIE. DICKTPOXUMUYECKHI psij HanpsbkeHui metaiioB H.A. beketoBa. Ilomyuenue
MetaiuioB. Metaiutyprusi. CriaBsbl.

Koppo3us MeTamioB Kak OKUCIUTEILHO-BOCCTAHOBHUTENbHBIN TIporiecc. CriocoOs
3aIIUTHl METAJUIOB OT KOPPO3UU.

Jlemoncmpayuonnsie onvimol. Bzaumoienictsue OpOMHOM BOJIbI C HOJUJIOM KaJlusl.
B3aumopeiictBue antoMuHus ¢ HoJ0M. B3aumoieiicTBue Meid ¢ KOHIIEHTPUPOBAHHOM a30THOM
KUCJIOTOM. AJIIOMOTEpMHUS.

Jlabopamopuovie onvimot. 6. O3HAKOMIICHHE CO CBOMCTBAMHU HEMETAILIOB. 7. BriTecHeHHE
raJIOT€HOB U3 PACTBOPOB UX coiel. 8. O3HAKOMIIEHHE CO CBOMCTBAMHU METAIIJIOB U CILIABOB.

9. Okpacka riIaMeHH COJIIMU METaJIJIOB.

Ilpakmuueckue pabomest. 2. Ilonydenrne MeIHOTO Kymopoca.

Tema 4. Hay4yHble 0CHOBbI XUMHY€ECKOI'0 POU3BOACTBA (5 4)

CkopocTtb xumMudeckoi peakuuu. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh PEAKLIUH.
Oo6parumbie peaknuu. Xumudeckoe paBHoBecue. [Ipunnumn Jle [arense. Karanus. [TpuHumb
XUMHUUYECKOTO MPOU3BOJCTBA HA IPUMEPE IIPOU3BOACTBA CEPHOU KUCIOTHL. [IprpoaHblii ra3 u
pa3BUTHE DHEPTETUKH.

[Teperonka u kpekur HedTu. Koxcoanue yris. Bomopoanas sHepretuka. [lepcrnekTuBbI
Pa3BUTHUS XUMHUYECKON HAYKH U XUMHUYECKOTO MPOU3BOACTBA. XUMHUS U MPOOIIeMa OXpaHbI
OKpYKarollen Cpeibl.

Jlemoncmpayuonnsie onvimpl. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IPUPObI BEIIECTB HA
MIPUMEPE B3aUMOJENCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJMHAKOBOW KOHLUEHTPALIUH C
OJIMHAKOBBIMH KyCOYKaMH (FpaHyJaMu) IIUHKA ¥ OJMHAKOBBIX KyCOYKOB Pa3HBIX METAIJIOB
(Maraus, LIMHKA, KeJe3a) C paCTBOPOM COJISTHOM KUCIOTHI. B3aumoelicTBiue pacTBOPOB CEPHOM
KHCITIOTHI C pAaCTBOPaMU THOCYJIb(}aTa HATPHUs Pa3IMYHON KOHIIEHTPALIUU U TeMIIepaTypHhI.
Mogenp Kursiero cios. Pasnoxenne nepokcuia BOAOPOAa C IOMOIIBIO HEOPraHUYECKUX



KaTaJIn3aTOPOB U MPUPOIHBIX OOBEKTOB, COAEPIKAIINX KaTanasy.

Jaoopamopnsie onvimot. 10. CkopocTh xumuueckoi peakuuu. 11. Xummueckoe
paBHOBECHE.

Tema 5. XuMus B :KU3HU U o01ecTBeE (6 1)

Xumus . Jlekapcrsennsie cpeacrBa. Butamunsl. beitoBas xumus. Kieu.
Ot6enmuBarenu. Motomue 1 yucTAnme cpeacTsa. CTupaibHbIe TOPOIIKH. XUMHUS B
crpoutenbeTBe. [IurMenTs! 1 kpacku. LleMeHT u 6eToH. XUMHS B CETbCKOM XO3SHCTBE.
Wucextuuuas! u nectunupl. Cpeactsa 3auThl pacteHuil. Penennentsl. Kocmernueckas
xumust. Buzpl TormBa. OKTaHOBOE YMCIO OEH3MHOB. TpaauIlMOHHbIE KEpaMUYECKUE
Matepuaisbl. CTekIo. «3eneHasd XUMHUSL.

Jlabopamopnwie onvimot. 12. 3HaKOMCTBO ¢ MUHEPAIBHBIMH YIOOPECHUSAMHU U U3YU4E€HUE UX
cBoiicTB. 13. Motorue cpencraa.

Yueono-memamuuecxkuit nnan
(34 yaca, 1 yac B He/1eJ110).

Ne Paszpnens! kypca, Temsl KontponbHble [Ipaktnueckue | Koi-Bo wacos
paboThI paboThI

1 BemecrBo 9

2 XHMHYECKHE peaKIuu 1 1 8

3 Heopranunyeckasi XuMus 1 6

4 HayuHnble 0CHOBBI 1 5
XMMHY€eCKOIo MPOM3BOJICTBA

5 XuMHus B KH3HH H 001IeCTBe 6
UTOI'O 2 2 34




KAJIEHJIAPHO-TEMATHYECKOE IIVNIAHUPOBAHUE
11 KJIACC (1 4 B Hene1o0, Bcero 344.)

Koua- | lara

Neni/nm | HazBanue TeMbl BO IMnaun dakr
4acoB

Tema 1 BemecrBo (9 u)

1 ATOMBI, MOJICKYJIBI, BEIIECTBA 1 07.09.23
2 Crpoenne atoma 1 14.09.23
3 XuMu4eckas CBsI3b 1 21.09.23
4 ArperaTHble cocTosHUS BenecTBa. CTpoeHne 1 28.09.23

TBCPABIX TCII

5 [Mepuomnueckwmii 3axon J[.M. MenneneeBa 1 05.10.23
6 PactBopsl 1 12.10.23
7 Komnnonnabie pacTBOpsI 1 19.10.23
8 DIEKTPOTUTHIECKAS TUCCOIHAITUS 1 26.10.23
9 Kucnotnocts cpenpbl. UaaukaTopsl 1 09.11.23

Tema 2. Xumuveckue peakuuu (8 1)

1(10) | VpaBHEHHS XUMHUYECKHX PEAKIMIA U PACUETHI 1O 1 16.11.23
2(11) ;I;:;LIHH HOHHOTO OOMEHa 1 23.11.23
3(12) | KauecTBeHHBIE pEAKIUH 1 30.11.23
4(13) | OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIINN 1 07.12.23
5(14) | Daekrposus 1 14.12.23
6(15) | llpakTHueckas padora Ne 1. Peuienue 1 21.12.23

KauyeCTBEHHBIX 3a1a4
"Xumnueckue peakuun'

7(16) | O6o06mIaroHii ypok. Tect 1 28.12.23
8(17) | KourpoabHasi pagora Ne 1 "Xumuueckue 1 11.01.24
peakuuu’’

Tema 3. Heoprannueckasi xumus (6 1)




1(18) | Knaccudukarus HEOPraHUIECKUX BEIICCTB. 1 18.01.24
ITpocThie BelecTBa HEMETAIIbI
2(19) | [Mpocteie BemecTBa MeTaLIbl. CIijIaBbI 1 18.01.24
3(20) | Xumuueckre CBOMCTBA METALIOB 1 25.01.24
4(21) | Metamist B mpupoe. [lonydeHne MeTasuioB. 1 01.02.24
Meramryprus
5(22) | Mpakruuyeckas padora Ne 2. «[Tonyuenue 1
MEJIHOTO KYIIOpOCa» 08.02.24
6(23) | O6o6uIaroumii ypok. Tect 1 15.02.24

Tema 4. HayuyHble 0CHOBbI XUMHY€CKOT0 MPOU3BOACTBA (5 4)

1(24) | CkopoCTh XUMHYECKUX PEaKIHi 1 22.02.24
2(25) | Xumuueckoe paBHOBECHE U (PAKTOPHI, HA HETO 1 29.02.24
BJIHSIFOIIHE
3(26) | Hay4Hble NpUHIIMIIBI OPraHU3aIKd XUMIYeckoro | 1 07.03.24
npousBojicTBa. Hedts. [Ipupoanslii ras u
SHEPreTHKa
4(27) | Ob6oO6maroIHii ypoK 1 14.03.24
5(28) | KourpoanHas padora Ne 2 1 21.03.24

Tema 5. Xumusi B :KU3HM M 0011IecTBe (6 4)

1(29) | Xumus numu. JIekapcTBEHHBIE CPEICTBA 1 04.04.24

2(30) | berroBas xumusi. XUMHS B CEILCKOM XO3SHCTBE 1 11.04.24

3(31) | Xumust B CTPOUTEIHCTBE 1 18.04.24

4(32) | Heopranunueckue marepuajbl. [IArMEHTHI 1 1 25.04.24
KpacKH

5(33) | TommBo. «3eIeHas XUMHUS 1 02.05.24

6(34) | Urorosasi KOHTPOJILHAsE padoTa 1 16.05.24




