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Pabouas nporpamma no xumuu 11 kiacca cocraBiena Ha ocHoBe [IpuMepHOit mporpaMmbl CpeHEro
(mosHOTO) O0ITIETO 00pa3oBanus Mo XuMuH (6a30BbIi ypoBeHb) 1t 10-11 knaccos
0011e00pa30BaTeNbHBIX YUPEKICHUN, aBTOpCKOi [Iporpammel kypca xumun it 10-11 kimaccoB
obmeobpaszoBarenbHbIX yupexaenuii (B. B. Epemun), Metonuueckoe mocobue k yueonukam B.B.
Epemuna, H.E. Ky3pmenko u ap. «Xumus. ba3ossiii ypoBenb». 10-11 kii/ B.B. Epemun, A.A. JIpo3nos,
N.B. Bapranosa. — M.: [Ipoda, 2019;

PaGouas mporpamma oprueHTHpPOBaHA Ha UCTIONb30BaHue yueOnnka Epemun B.B. Xumus: 11 kacc.
bazogsrii ypoens/ B.B. Epemun, E.E. Ky3pmenko, A.A. [{po3nos, B.B. Jlynun. — 8-¢ uz ., nepepad. —
M.: [Ipoceemenne, 2021. PekomennoBan MunuctepcTBoM 00pazoBanus U Hayku PD. YuebHuk
COOTBETCTBYET (efiepaIbHOMY KOMIIOHEHTY IOCyAapCTBEHHOI0 00pa30BaTEeIbHOIO CTaHAapTa 0a30BOT0
YPOBHSI U peanu3yeT aBTOpCcKyto nporpammy B. B. Epemuna, nmerontyo rpud «lomymieno
MunuctepcTBoM oOpazoBanusi PDy.

Cooeporcanue yueonozo npeomema «Xumusa 11 knacce»

Tema 1. BemectBo (9 4). Baxxueiinme NoHATHS XUMHH: «aTOM», «MOJICKYJIa», «OTHOCUTEIbHAs
aTOMHasi Macca» U «OTHOCHUTEJIbHAsI MOJIEKYJIsipHas Macca». BellecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJIsIpHOTO cTpoeHus. Ctpoenue aroma. M3oronsl. CTpoeHHe 3IEKTPOHHBIX 000I04EK aToMa.
OnexrpoHHas koHpurypauus aroma. Otkpsrtue . M. MenneneeBbim Ilepuoanyeckoro 3akoHa.
[Mepuoanueckwii 3axoH (hopmysmmpoka J[. . MenneneeBa u coppemenHast opmysmpoBka). Koporkwii
U JUIMHHBIA BapuaHThl [leproanyeckoit cuctemsl. [lepuoast u rpynmnel. 3Hauenue llepuoguyeckoro
3akoHa u Ilepuoanueckoitl cucremsl. Hayunsiii moasur JI. . MenaeneeBa. 3aKkOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB, IPOCTHIX BEILECTB, BHICIIMX OKCHJIOB U TMJAPOKCUJIOB B IPYIIIax U
nepuogax Ilepuoanueckoit cucreMsl (Ha IpUMeEpE 3JIEMEHTOB MaJIbIX [IEPUOJOB U [VIABHBIX MOATPYII).
Tunsl xumuueckoii csi3u. KoBanentHas cBsi3b. JlOHOpHO-aKIIENTOPHBINA MEXaHU3M 00pa30BaHUs
KOBAJICHTHOU CBsA3U. MoHHas cBsA3b. Tunsl kpucraumueckux pemerok. PactBopsl. PactBopumocTs
TBEPJIBIX BEILLECTB, )KUIKOCTEN U ra3oB B Bojie. CrIOcOObI BEIpaKEHUS! KOHLIEHTPAIMH PACTBOPOB.
MaccoBast 101151 pacTBopeHHOro Beniectsa. Komnounnnsie pactBopsl. [IprMepsl KOJUIOUAHBIX CUCTEM B
[IOBCEHEBHOM KU3HHU.

OnexTponutnyeckas auccoruanus. Kucnotnocts cpeasl. MHankaropsl. BonopoaHslil mokasaTens.
Jemoncmpayuonnsie onvimal. Paznuunsie popmel [lepnonnyeckoit cucremst J[.1. Menneneena.
Oddext Tunnans. [lomydyenne u nepekpuCTAIIN3ANS HOTUIA CBUHIIA («30JI0TOM TOKIBY).
ONEKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB. 3aBUCUMOCTD CTETIEHH IEKTPOJIUTUYECKON
JMCCOLMAIIMN YKCYCHOM KHCIIOTHI OT pa30aBiieHus pactBopa. Onpeenenrne KUCIOTHOCTH CPeibl IPU
IIOMOUIY YHUBEPCAIBLHOIO MHIMKATOPA.

Jlabopamopmusie onvimot. 1. BogopoaHbIii MOKa3aTeNb.

Tema 2. Xumudeckue peakunu (8 4). YpaBHEHUsI XUMHUECKUX PEAKIIUNA U pacyeThl 10 HUM.
Knaccugukanus XuMHUecKux peakiuii B HEOpraHW4ecKON 1 OpraHnYecKoi XuMuH. Peakii HoHHOTO
oOMmeHa. [Tonsitue o runponuse coneil. KauectBeHHbIe peakuy Ha HEOPraHUYECKHUE U OpraHUYecKue
BeniecTBa. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DJIEKTPOJIN3 PACIVIaBOB U PaCTBOPOB COJIEH.
["anpBaHnYecKuE 3IEMEHTHI U AKKYMYJISITOPHI.

Jemoncmpayuonnsie onvimol. IIpumeps! peakinii HOHHOro 0OMEHa, HAYIUX ¢ 00pa30BaHUEM OCaJIKa,
ra3a Win Bojibl. MeHO-IIMHKOBBII raJlbBAHUUECKUIN DJIEMEHT.

Jlabopamopnsie onvimot. 2. [Ipu3Haku MpoTEKaHUs XMMUUECKUX peakluuid. 3. Y cIoBus NpoTeKaHUs
peakuuii HoHHoro ooOMeHa. 4. KauectBeHHble peakiuu. 5. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu.

IlIpakmuueckue padomupt. 1. PelieHre kKaueCTBEHHBIX 3a/1a4.

KonTtpouabHnas paGora Nel.

Tema 3. Heoprannueckas xumus (6 4). Knaccudukanus HeopraHuueckux BEIecTB.



OOu1re cBoiicTBa HEMETAIIIOB. XMMUYECKHE CBOWCTBA HEMETAJUIOB HAa IPUMEPE T'aJIOTCHOB.
Hewmeranmisl kak TUIIMYHBIE OKUCIIUTENN. B3auMonelicTBIE ¢ METaJlIIaMH, BOJAOPOIOM U APYTUMU
HeMeTtauiamu. CBOMCTBAa HEMETAJIIIOB KAK BOCCTAHOBUTEIICH.

OO01me CBOMCTBAa METAJUIOB. XMMHUYECKHE CBOIICTBA METAJIOB KaK BOCCTaHOBUTENEH. B3anmouelicTere
METAJUIOB C HEMETAJUIaMH, BOJIOM, KHCJIOTAMH U PacTBOpaMu cosel. MeTaiuibl B IpUpOE.
DJIEKTPOXUMHUYECKUH psijl HanpsbkeHui MetaiioB H.A. beketoBa. [lonyuenue Metasnios.
Mertannyprus. CriaBsl.

Koppo3us MeTainnoB kak OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIHN mporiecc. CrocoObl 3alUThl METAIIJIOB OT
KOPPO3HH.

Jemoncmpauuonnvie onvimal. B3anMoeiicTBue O6pOMHOI BOJIBI ¢ HOAMIOM Kanus. B3anmopeiicteue
ATIOMHUHUS C HOJI0M. B3anmoaeicTBre Meau ¢ KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTOM.
AJIIOMOTEpPMHUS.

Jlabopamopusie onvimot. 6. O3HAKOMIICHHE CO CBOMCTBAMU HEMETAJLIIOB. 7. BbhITecHEHUE rajloreHOB U3
pacTBOpoOB X cojel. 8. O3HaKOMJIEHHE CO CBOMCTBAMHU METAJIJIOB U CIIaBOB. 9. Okpacka miaMeHu
COJISIMH METAJLJIOB.

Ilpakmuyeckue padomet. 2. IlonydeHne MEIHOTO KyIopoca.

Tema 4. HayuHble 0CHOBbI XUMHY€ECKOT0 NMPOU3BoAcTBA (5 4). CKOPOCTh XUMHUECKOW PEaKIINH.
@DaKkTOpHhI, OT KOTOPBIX 3aBUCUT CKOPOCTH peakinu. OOpaTuMble peakiini. XMMUYECKOe PaBHOBECHE.
[Tpuniun Jlelllatense. Katanu3. [IpruHIMIBI XUMUYECKOTO IPOU3BOJICTBA HA TPUMEPE MPOU3BOACTBA
cepHOU KUCNOTHI. [IpupoaHbIil ra3 U pa3BUTHE SHEPTETUKMU.

[leperonka u kpexkunr HepTH. KokcoBanue yris. Bogopoanas snepretuka. [lepcnekTHBBI pa3BUTHS
XUMHYECKON HAYKH U XMMHYECKOTO MPOU3BOACTBA. XUMUS U MPoOIeMa OXpaHbl OKPYKAIOIIEH Cpe/ibl.
Jlemoncmpayuonnvie onvimsl. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT IIPUPO/IbI BEIIECTB HA PUMEPE
B3aUMO/ICHCTBUS PACTBOPOB PA3JIMYHBIX KHCIOT OJMHAKOBOU KOHILIEHTPALIUU C OJJMHAKOBBIMHU
KyCOuKaMH (TpaHyJjlaMH) LIMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, JKej1e3a) ¢
PacTBOPOM COJISTHOM KMCHOTHI. B3anmoelicTBie pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMHU
THOCYJIb(haTa HATPUS PA3TMYHON KOHIIEHTPALUHN U TEMITEPaTypbl. MOAEh KUITSIIETO CIOSI.
Pasnosxenune nepokcuaa BOAOPO/Ia C HOMOILIBIO HEOPTAHUYECKUX KAaTalIN3aTOPOB U MIPUPOIHBIX
00BEKTOB, COZIEpIKaIIUX KaTanasy.

Jlabopamopuvie onvimot. 10. CkopocTh XuMuueckoi peakuuu. 11. XumMuueckoe paBHOBECHE.
KonTtpoabnas padora Ne2.

Tema 5. Xumus B sku3HM 1 o0mectse (7 4). Xumus nuiy. JlekapcTBeHHbIE CpecTBA. BuTaMuHBbI.
berroas xumust. Kneun. Ot0enuBarenu. Moromue u yuctsamme cpeacrsa. CTUpanbHble TOPOLIKH.
Xumus B ctpoutenberse. [IurmenTst u kpacku. LlemeHT 1 6eToH. XUMUS B CENbCKOM XO03sICTBE.
Wucextuumast u necruuuasl. Cpencrsa 3amuThl pacteHuil. Penemnentsl. KocMmernueckast xumusi. Bust
toruBa. OKTaHOBOE YUCIIO OEH3MHOB. TpaauloHHbIe KepaMuueckue MaTepuansl. CTekso. «3eneHas»
XUMHSL.

Jlabopamopnuie onvimoi. 12. 3HaKOMCTBO ¢ MUHEPAJIbHBIMH YA00pEHUSMHU M U3YYEHUE UX CBOMCTB. 13.
Moromue cpeacTsa.

Inanupyemuie pezyromamaol oceoenusn yueono2o npeomema xumus 11 knacc

Pabouas mnporpaMma OpHEHTHPOBAaHA Ha IEJEBbIE IMPHOPUTETHl JTyXOBHO-HPAaBCTBEHHOTO
pa3BUTHSA, BOCIHUTAHUS M COIMATM3alUK oOydaroumxcs, cGopMyJIUpOBaHHbIE B (enepaabHOM
paboueii mporpaMme BOCITUTAHUS.

JleaTenbHOCTh y4yHuTeNsl B OOYYeHMHM XUMHHM B cpenHeil (HOJHOM) IMIKojJe JO0KHA OBITh
HalpaBJIieHa Ha JTOCTIDKEHHE 00YJAIOMIMMUCS CIEAYIOINX JUUHOCHHBIX Pe3Y1bMaAmos:
1) B yennocmmno-opuenmayuonnoii cgpepe — UYBCTBO TOPAOCTH 32 POCCHHUCKYIO XHMHUYECKYIO
HAyKy, TYMaHU3M, OTHOLIEHUE K TPYAY, LEIECYCTPEMIIEHHOCTE;
2) B mpyoosoll cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajibHeHIneidl oOpa3oBaTenbHOU U
npodeccuoHanbHON TPaeKTOPUH;
3) B nosnasamenvHoll {KOSHUMUBHOU, UHMELIEKMYAIbHOU) cghepe — yMEHHE YIPABIATH CBOEH



MI03HABATEIbHON AEATEILHOCTHIO.

Memanpeomemuvimu pe3yibmamamu siBISIOTCS:

1) ucnonp3oBaHMe yMEHHH M HABBIKOB DAa3JIMYHBIX BHIOB II03HABATEIBHON JEATEIBHOCTH,
NPUMEHEHUH OCHOBHBIX METOJIOB TMO3HAHUS (CHCTEeMHO-MH()OPMAITMOHHBINA aHAN3, MOJCIUPOBAHHE)
TUISL U3YYEHHSI PA3JIMYHBIX CTOPOH OKPY KAIOIIEH JICHCTBUTEIBHOCTH;

2) UCTIOJIb30BAHUE OCHOBHBIX MHTEIUICKTYAIBHBIX —OIEpaluii: GopMyIHMpOBaHHE TUIIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIICHHME, CHUCTEMAaTH3allMs, BBIIBICHHE NPUYMHHO-CICICTBEHHBIX CBS3EH,
MIOUCK aHAJIOTOB;

3) yMeHHE TeHepUPOBATh HICH U ONPEIEISTh CPEJCTBA, HEOOXOJUMBIC [UIS UX PEaTH3alluH;

4) yMeHUe OmpeieNaTh LN W 3aJauyd JeSITEIbHOCTH, BBIOMpATh: CPEJCTBA pealn3al LEId U
NPUMEHSTH UX Ha MIPAKTHKE;

5) ucrosib30BaHUE PA3TMYHBIX UCTOYHUKOB ISl OJTYYCHHSI XUMUYECKON MH(POPMAIMK, TOHUMaHUE
3aBUCHMOCTH COJICp)KaHUS M (OPMBI IpEACTaBICHUS MHGOPMALUU OT LelNeld KOMMYHHKALUH H
azpecara.

B obmactu npeomemnwvix pe3ynrbmamoé W3ydeHWE XUMHU TIPEIOCTABISCT YYCHUKY
BO3MOYKHOCTh Ha CTYINEHH CpeAHero (ImoJHOro) oOmiero oOpa3oBaHMs HAyYUTHhCS Ha 0a30BOM
YPOBHe

1) B nosnasamenvnou cghepe:

a) JlaBaTh OIPEeJIeIEHUs] U3YUEHHBIM [TOHATHUSM;

0) OIMCHIBATh JIEMOHCTPAIIMOHHBIE W CAMOCTOSITEIIbHO TIPOBEICHHBIE AKCIEPUMEHTHI,
UCHOJb3YS JJIsl 3TOT0 €CTECTBEHHBIN (PYCCKUM, pOJTHON) SI3BIK U SI3bIK XUMUU;

B) OOBSICHATH CTPOCHHWE M CBOMCTBA M3YyYEHHBIX KIACCOB HEOPTraHMYECKHX U
OpPraHUYeCKUX COECJUHEHUM;

r) KJ1accu(UIIUPOBATh N3yUYEeHHBIE OOBEKTHI U SBJICHUS;

1) HaOII0AaTh JEMOHCTPUPYEMbIE U CAMOCTOSITEILHO MTPOBOIMMBIE OMBITHI, XUMUYECKHE
peaKIyu, MPOTEKAIOIINE B IPUPOJE U B OBITY;

e) UCClIeIoBaTh CBOMCTBA HEOPraHMYECKMX M OPraHMYECKHUX BEIIECTB, OINPENENATh HMX
MIPUHAIEKHOCTh K OCHOBHBIM KJIACCAM COCTUHEHUN;

x) 0000111aTh 3HAaHUS U JieNaTh 0OOCHOBAHHbBIE BBIBOABI O 3aKOHOMEPHOCTSAX W3MEHEHHS
CBOICTB BEIIICCTB;

3) CTPYKTYPUPOBaTh Y4eOHYIO0 HH(POPMALIUIO;

1) HMHTEpNpPEeTUPOBaTh HHPOPMAIUIO, MOJYYEHHYI0 M3 JPYTrUX HCTOYHUKOB, OLICHUBATh €€
HAY4HYIO JOCTOBEPHOCTb;

K) OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAaHUS XHUMUYECKUX peaklud, IMpPOTrHO3UPOBAThH
BO3MOKHOCTb MX NMPOTEKAaHHUs Ha OCHOBE 3HaHUH O CTPOEHUH BELIECTBA M 3aKOHOB TEPMOANHAMUKHY;

1) OOBSICHATH CTPOCHHE aTOMOB DJIEMEHTOB 1—4-T0 MEPUOJIOB C UCTIONH30BAHUEM AJIEKTPOHHBIX
KOH(UTryparuii aToMOB;

M) MOZETUPOBATh CTPOSHUE MPOCTEHIINX MOJIEKYJI HEOPTAaHUYECKIX U OPTaHUYECKHUX BEIIECTB,
KpPHUCTAJIOB,;

H) MPOBOJUTH PACUYEThI 0 XMMUUYECKUM (HOPMYJIaM U YPaBHEHUSIM;

0) XapaKTepHU30BaTh U3yUECHHBIE TEOPHH;

1) CAMOCTOSITENTFHO MOOBIBaTh HOBOE /ISl C€0Si XUMHUYECKOE 3HAHHE, UCTIONB3YS LISl 3TOTO
JOCTYITHbIE HICTOUHUKHU UH(OpMaIumy;
2)B YEHHOCMHO-OPUEHMAYUOHHOU chepe— TPOTHO3UPOBATh, AHAIM3MPOBATh U OIICHHBATH
MOCTIEJICTBUS Uil OKpYXKarolel cpebl ObITOBOW M MPOU3BOJCTBEHHOHN JESITEIbHOCTH YETIOBEKa,
CBSI3aHHOM C MIepepabOTKOM BEIIECTB;
3) B mpydosoii cghepe— CaMOCTOSATENHHO TUIAHUPOBATh U MPOBOJUTH XMUMHUUYECKHI SKCIIEPHUMEHT,
co0uro1ast mpaBuiia 6e30macHON paboThI C BELIECTBAMH U TaOOPATOPHBIM 000PYI0BaHUEM;
4)B cehepe chusuueckou Kyabmypvl— OKa3bIBaTh MEPBYIO TOMOIIL TPH OTPABICHUSAX, OXKOTAX U
APYTUX TpaBMaXx, CBI3aHHBIX C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAHUEM.

Temamuueckoe nianupoeanue



Tema

Peanu3zanus BOCOIUTATEJIbLHOI0 MOTEHIIHAJIA YpoKa

Koua-
BO
4acoB

BemectBo

YcTaHOBICHUEOBEPUTEIBHBIX

OTHoLIEHNI MEXy YUUTEIEM U €r0 YUCHUKaMH,
CITOCOOCTBYIOIIHUX MTO3UTHUBHOMY BOCHPHATHIO YHAITAMUCS
TpeOOBaHUH U TPOCHO yUUTEIs, IPUBIICUCHUIO NX BHUMAHUS K
o0cyxaaemMoii Ha ypoke HH(OpMaIui, aKTUBU3AITUN UX
MMO3HABATECILHOU AEITEILHOCTH.

XUMHYECKHE
peakiumn

[ToOyxnenune
MIKOJIBHUKOBCOOIIOIaThHAYPOKEOO I PUHATHIEHOPMBITIOBEICHHS,
IIPaBUIA0OIIEHUS CO
CTapIMMU(YIUTEIAMH )UCBEPCTHUKAMU (IIKOJIbHUKAMU ), IPUHLIUIIBI
y4eOHON AU CIUIIINHBIN

CaMOOpPraHU3aLUH.

[Tpusneuenue

BHUMAaHHAIIKOJIbHIKOBK

LICHHOCTHOMYACIEKTYH3y4aeMbIX Ha ypOKaxXsBICHUMH,
opraHu3alys uXpadoThl ¢ OJIy4aeMOn
HaypOKecolManbHO3HAaUMMON HH(POpMaLuell —MHUIIMMPOBAaHUE €
00Cy>XJ1eHUS, BBICKA3bIBAHUSI YUALIUMUCS CBOETO MHEHUS 110 €€
IIOBO/Y, BBIPAOOTKHU CBOETO K HEW OTHOLLICHMS.

Heoprannueckas
XUMHUS

[IpumeHeHne Ha ypOKE HHTEPAKTUBHBIX OPM PabOTHI yUaIIHXCS:
UHTEJUIEKTYJIBHBIX UI'P, CTUMYJIUPYIOIIMUX [TI03HABATEIILHYIO
MOTHBALAIO IIKOJBHHUKOB; AUJIAKTUYECKOTO TEATPa, I/1e
IOJIyYEHHbIE Ha YPOKE 3HaHMsI OOBIrPHIBAIOTCS B T€ATPaAIbHBIX
IIOCTAaHOBKAX; JUCKYCCUM, KOTOPBIE TAOT YYALIUMCS BO3MOXHOCTh
nproOpecTH ONBIT BeIEHUS] KOHCTPYKTHUBHOI'O IMAJIOra; TPYIIOBOM
paboThl UM pabOTHI B Mapax, KOTOPbIE yUyaT HIKOJIbHUKOB
KOMaHHOU paboTe ¥ B3aUMOJCHCTBHUIO C IPYTMMU JIETbMHU.

HayuHnble 0CHOBBI
XUMHYECKOTO
MPOU3BOACTBA

BxiroueHue B ypok UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTalOT
MoAAEep>KaTh MOTUBAIMIO IETEH K MOTyYSHUIO 3HAHU,
HaJIaKUBAHUIO MTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHHH B
KJ1acce, TOMOTaloT YCTaHOBJIEHUIO 10OpOKenaTeabHOU aTMochepsl
BO BpeMs ypOKa.

XUMHUS B )KU3HU U
oOmiecTse

Opranu3zanus medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX
YYalIuXcs HaJl UX HEYCIEBAIOINMU OJHOKIACCHUKAMU, JAIOIIETO
IIKOJIbBHUKAM COLIMAJIbHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIITH.

UTOTO
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