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Pabouast mporpamma mo xumuu 11 kiacca cocraiaeHa Ha ocHOBe [IpuMepHO# mporpaMMbl CpeTHETO
(momHOTO) 001IeT0 0O0pazoBanus Mo XuMuM (6a30BbIN ypoBeHb) 11 10-11 knaccos
0011e00pa30BaTeNbHBIX YUPEKICHUM, aBTOpcKoi [Iporpammer kypca xumun uist 10-11 kimaccos
obmeoOpazoBarenbHBIX yupexaenuii (B. B. Epemun), Metoaudeckoe nmocobue k yueOnnkam B.B.
Epemuna, H.E. Ky3eMenko u np. «Xumus. bazosbiit yposenb». 10-11 kii/ B.B. Epemun, A.A. /Ipo3nos,
W.B. Bapranosa. — M.: [Ipoda, 2019;

Pabouast mporpamMma opueHTHpOBaHa Ha HCIOIb30BaHKe yueOHuka Epemun B.B. Xumus: 11 kiacc.
bazogsrii yposens/ B.B. Epemun, E.E. Ky3bpmenko, A.A. Ipo3nos, B.B. Jlyaun. — 8-e u3z., nepepab. —
M.: IIpoceemenune, 2021. PekomenmoBan MuHuctepcTBOM oOpazoBanus U Hayku PD. YueOHUK
COOTBETCTBYET (pesiepaIbHOMY KOMIIOHEHTY rOCy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa 6a30BOro
YPOBHS U peaju3yeT aBTopckyto nporpammy B. B. Epemuna, umeromyto rpud «lomyiieHo
MunuctepctBoM 00pazoBanus P®y.

Cooeporcanue yueonozo npeomema «Xumus 11 knacc»

Tema 1. BemectBo (9 4). Baxxneiinme NoHITUS XUMUH: «aTOM», «MOJIEKYJIa», KOTHOCUTEJIbHAS
aTOMHAsl Macca» U «OTHOCUTEJbHASI MOJIEKYJISIpHAsE Maccay. BemecTBa MOJIEKYISIPHOTO U
HeMoJIeKyJsipHOTo cTpoenus. Ctpoenue atoma. M3otombl. CTpoeHHe 2IEKTPOHHBIX 000JI04YEK aToMa.
OnektpoHHasi KoHpurypamus atoma. Otkpeitue . M. Menneneessim [lepuoanyueckoro 3akoHa.
[Tepuoanueckuii 3axon (hopmynupoka J[. . MenneneeBa u coppemenHasi opmynupoka). Koporkwii
U AJIMHHBINA BapuaHThl [lepuoanueckoil cucremsl. Ilepuozast u rpynmnsl. 3Hadyenue llepuoanueckoro
3akoHa ¥ llepuoguueckoit cuctemsl. Hayunsiii nogsur J[. 1. MenaeneeBa. 3akOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB, POCTHIX BEIIECTB, BHICIINX OKCHJIOB U THIPOKCHIOB B TPYIIIAX U
nepuogax [lepuoanueckoit cucteMsl (Ha IpUMepe 3JIEMEHTOB MaJIbIX [IEPHOJI0B U TJIABHBIX MOATPYII).
Tumnbr xumuueckolt cBsi3u. KoBaneHTHas cBs3b. [JJOHOPHO-aKIENTOPHBI MEXaHU3M 00pa30BaHHS
KOBaJICHTHOU cBsA3U. MoHHas cBs3b. Tunbl kpuctamunmueckux pemerok. PactBopsl. PacTBoprumocTh
TBEPABIX BEIIECTB, )KUIKOCTEH 1 ra30B B BoJie. CrIOCOOBI BBIPAKCHHSI KOHIICHTPAIIMHA PACTBOPOB.
MaccoBas 10111 pacTBOpeHHOro BeniectBa. Komtouaaeie pactBopsl. [Ipumepsl KOUIOUIHBIX CUCTEM B
[MOBCEIHEBHOMW KU3HU.

Dnektponutnueckas auccounanus. Kucnornocts cpenbl. Maankatopsl. BogopoaHslii mokas3arensb.
emoncmpayuonnwie onvtmel. Paznuunsie hopmel [epuonnueckoit cucrtemsr J[.1. Menneneena.
Oddext Tungans. [lomydenue u nepekpucTaIM3AMS HOAUAA CBUHIA («30J0TOM TOXKIBY).
DNEeKTPONPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB. 3aBUCUMOCTD CTETICHH SJIEKTPOIUTUYECKON
JMCCOIMAITMHN YKCYCHOM KHCIIOTHI OT pa3daBieHus pactBopa. Omnpesenenrue KUCIOTHOCTH CPEIbl PU
MMOMOIIY YHUBEPCAIBHOTO WHIUKATOPA.

Jlabopamopuvie onvimot. 1. BogopoaHblii MOKa3aTeNb.

Tema 2. Xumudeckue peakunu (8 4). YpaBHEHUsI XMMUUYECKHUX PEAKIIMNA U pacyeThl 10 HUM.
Knaccudukanms XuMuueckux peakifii B HEOPraHMIeCKOW M OpraHMuecKo XUuMUHU. Peakiinm HOHHOTO
obmeHa. [Tonsitue o runponuse comneil. KauecTBeHHbIE peakiuy Ha HEOPTaHUUECKHUE U OpPTraHHYECKHe
BenecTBa. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIUU. DJIEKTPOJIN3 PAcIlsIaBOB U PaCTBOPOB COJIEH.
["anbBaHMYECKHE FTIEMEHTHI U AKKYMYJIATOPBIL.

Jlemoncmpayuonnsie onvimol. [Ipumepsl peakuinii HOHHOro oOMeHa, UIYIUX ¢ 00pa30BaHUEM OCaJIKa,
ra3a Ui Bojibl. MeHO-IIMHKOBBIN rajbBaHUYECKHUM 2JIEMEHT.

Jlabopamopnsie onvimot. 2. [Ipu3Haku MpoTEeKaHUs XMMUUECKUX peakluuid. 3. Y cIoBus NpoTeKaHus
peakmuii HoHHoro oomeHa. 4. KauectBennsie peakiun. 5. OKUCIUTEIHPHO-BOCCTAHOBUTEILHBIE
peaKkiuu.

Ilpakmuueckue pabomot. 1. Perenne KaueCTBEHHBIX 3a/1a4.

KonTtpoabsnas pa6ora Nel.

Tema 3. Heopranuueckas xumus (6 41). Kiaccudukaiys HeopraHu4ecKux BeIIeCTB.

OO61ue cBoiicTBa HEMETAIIOB. XMMUYECKUE CBOWCTBA HEMETAJUIOB HA IIPUMEpPE TraJIore€HOB.
Hemertannbl kak TUIIMYHBIE OKUCINUTENN. B3aumoaeiicTBue ¢ MeTaiiaMu, BOJOPOIOM U IPYTUMHU
HeMmeTaiiamu. CBoOMCTBa HEMETAIIJIOB KaK BOCCTAHOBUTEIIEH.



OO011e cBOIiCTBA METAIIIOB. XMMHYECKHUE CBOMCTBA METAJLIOB KaK BOCCTAHOBUTENIEH. B3anumoaeiicTrue
METAJJIOB C HEMETaJIaMH, BOJIOM, KUCJIOTAMH M PacTBOpamMu cosiei. MeTaibl B Ipupoe.
DneKTpoXUMHUECKUH psii HanpspkeHuid MetaiioB H.A. bekerosa. [lonydyenue Meramios.
Meramnyprus. CiuiaBsl.

Koppo3us MeTayioB Kak OKHUCIUTEIHHO-BOCCTAHOBUTENBHEIH mporiecc. CIocoOb! 3alUThl METAIIIIOB OT
KOpPPO3HH.

Jlemoncmpayuonnsie onvimepl. BzaumoaeiictBue OpoMHOI BO/IBI C MOUIOM Kaiusi. Bzaumoaeiicteue
ATIOMUHUS ¢ M0JI0M. B3anmoaeiicTBre Meu ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOM.
AmroMoTepMus.

Jlabopamopusie onvimet. 6. O3HAKOMJICHUE CO CBOMCTBAMHU HEMETAJIJIOB. 7. BhITECHEHUE TaJIOT€HOB U3
pacTBOpOB ux coliel. 8. O3HaKOMJIEHHUE CO CBOMCTBAMHU METAJIOB U CIIaBOB. 9. Okpacka riaMeHu
COJIIMH METAaJIJIOB.

Ilpakmuueckue padomet. 2. [lonyyeHue MeHOTO Kynopoca.

Tema 4. HayuyHble 0CHOBbI XUMHMY€CKOI0 NPOU3BOACTBA (5 4). CKOPOCTh XUMUYECKOW PEAKIUU.
@DaKTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakunu. OOpaTUMbIE peakiii. XMMHYECKOe paBHOBECHE.
[Ipunnun Jlelllarense. Katanus. [IpuHOIUIbeI XUMHUUECKOTO POU3BO/ICTBA HA IPUMEPE IPOU3BOACTBA
CEpPHOU KUCIOTHI. [IpupoaHbIi ra3 U pa3sBUTHE YHEPTETHUKM.

[leperonka u kpekuHr HedTu. KokcoBanue yris. Bogoponnas snepretuka. [lepcrieKTuBbI pa3BUTHS
XUMHUYECKON HAyKH U XMMHUYECKOTO MPOU3BOACTBA. XUMUS U MpoOIeMa 0XpaHbl OKPYKaIOLIEH cpeibl.
Jlemoncmpayuonnule onvimal. 3aBUCUMOCTb CKOPOCTH PEAKIIMM OT IPUPObI BEIIECTB HA IPUMEpE
B3alMO/JICHCTBUS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALIMHU C OJIMHAKOBBIMU
KycoukamH (TpaHyJiaMH) LIMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, 5Keje3a) ¢
PacTBOPOM COJISTHOM KMCIIOTHI. B3auMoIelcTBIE pacTBOPOB CEPHOM KHMCIIOTHI C PACTBOPAMHU
THOCYJb(haTa HATPHUS PA3TUYHON KOHIIEHTPAIMH U TeMIepaTypbl. Moieib KUTISIIETO CIOS.
PasnoxxeHne nepokcuia BOJOpo/ia ¢ MOMOIIBbIO HEOPraHMYECKUX KaTalu3aTOPOB U MIPUPOIHBIX
00BEKTOB, COIEPIKAIIUX KaTanasy.

Jlabopamopnuvie onvimot. 10. CkopocTh xuMuueckon peakuuu. 11. XuMuueckoe paBHOBECHE.
KonTpoabHasi padora Ne2.

Tema 5. Xumus B :ku3HM 1 o6mectse (7 4). Xumus nuuy. JlekapcTBeHHbIe cpeicTBa. BuTaMuHbI.
briroBas xumus. Kien. Or6enuBartenu. Motomue u guctsmnime cpeactsa. CTUpanbHbIE TOPOIIKH.
Xumus B ctpoutenbcrse. [IurmenTs! u kpacku. LlemeHT 1 6eToH. XUMUs B CENbCKOM XO03sICTBE.
Wucextuumast u necruuuasl. Cpencrsa 3amuThl pacteHuil. Penemnentsl. KocMmernueckast xumusi. Bust
toruBa. OKTaHOBOE YMCIIO0 OEH3MHOB. TpaauloHHbIe KepaMuueckue MaTepuansl. CTekso. «3eneHas»
XUMMSL.

Jlabopamopnsie onvimol. 12. 3HaKOMCTBO C MUHEPAJIbHBIMH YAOOPEHUSIMU U U3y4YE€HUE UX CBOMCTB. 13.
Moromue cpencraa.

Ilhanupyemoie pesynomamol océoenus yuedbnozo npeomema xumus 11 knacc

JlesiTenbHOCTh yuuTeds B OOy4eHMM XMMHMHU B CpeaHeil (IOJIHOM) mIKojie JOJKHA OBITh
HarpaBJieHa Ha JOCTH)KEHHE 00yUYaIOIIMMUCS CIEAYIOIINX JIUYHOCHIHBIX PE3YTbMAaAmos:
1) B yennocmmuo-opuenmayuonnoli cgpepe — UYBCTBO TOPAOCTH 32 POCCHHUCKYIO XHMHYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTb;
2) B mpyoosou cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaybHEWIIEH 00pa3oBaTeNbHON M
npo¢eCCHOHATLHON TPAeKTOPUH;
3) B nosnasamenvHol {KOZHUMUBHOU, UHMELIEKMYAIbHOU) chepe — yMEHHE YIPABISATH CBOEH
[I03HABATENIbHOM EATEIbHOCTBIO.

Memanpeomemuvimu pesynomamamu sBISIOTCA:
1) ucrionp30BaHNEe yMEHHH W HAaBBIKOB pA3IMYHBIX BHJOB IIO3HABATEIBHOW JEATEIHHOCTH,
MPUMEHEHUH OCHOBHBIX METOJOB MO3HAHUS (CUCTEMHO-WH(OPMALIMOHHBINA aHAIN3, MOJIEIHPOBAHHE)
JUIS U3YUYEHMSI PA3JIMYHBIX CTOPOH OKPYIKAIOLIEH IEHCTBUTEIBHOCTH;
2) UCTIOJIb30BAHUE OCHOBHBIX HMHTEIUICKTYAIBHBIX OMepaluii: GopMyIHMpoBaHHE TUIIOTE3, AHAU3 U



CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTH3aIlHs, BBIIBICHHE NPUYMHHO-CICICTBEHHBIX CBS3EH,
MIOUCK aHAJIOTOB;
3) yMeHHUE TeHepUPOBATh HICH U ONPEIEISITh CPEICTBA, HEOOXOJUMBIC [UIS UX PEaTH3alliH;
4) ymeHHE ONpEICIATh IENd M 3aJaud JICATSIIbHOCTH, BBIOMpATh: CPEJCTBAa pealu3allid eI U
NPUMEHATH UX Ha MIPAKTHKE;
5) HCIIOJIb30OBAHHUEC PA3JIMYHBIX UCTOYHUKOB IJIA IOJYUCHUA XUMHUYECKOM I/IH(I)OpMaLII/II/I, IIOHUMAaHUC
3aBUCHMOCTH COJICp)KaHUS M (OPMBI IpPEACTaBICHUS MHGOPMALUHU OT LelNeld KOMMYHHKALUH H
azpecara.

B obmactu npeomemnwvix pe3ynbmamoé W3ydeHWE XUMHU TIPEIOCTABISCT YYCHUKY
BO3MOYKHOCTh Ha CTYINEHH CpeAHero (mojgHoro) oOmiero oOpa3oBaHMs HAyYUTHhCS Ha 0a30BOM

YPOBHe

1) B nosnasamenvuoii cihepe:

a) JlaBaTh OIpeIelCHHs U3yUYCHHBIM MOHSITUSM;

0) OIHCHIBATh JIEMOHCTPAIIMOHHBIE W CAMOCTOSTEIHHO IPOBEICHHBIC JKCIEPUMEHTHI,
UCIOJIB3YS AJI ATOrO €CTECTBEHHbIN (PYCCKUIl, POJIHOM) SA3BIK U S3bIK XUMHH;

B) OOBSICHSITh CTPOCHHE © CBOWCTBA W3YYCHHBIX KJIACCOB HEOPTaHHYECKUX U
OpPraHUYECKUX COCAMHEHUN;

r) KJIACCU(UITUPOBATH N3yUYCHHBIC OOBEKTHI U SIBIICHUS;

1) HaOII0/1aTh JEMOHCTPUPYEMbIE U CAMOCTOSATEIHHO MPOBOJUMBIEC OMBITHI, XMMUUYECKHE
peaKIuu, MPOTEKAIONINE B IPUPOJIC U B OBITY;

e) UCCIIEIOBaTh CBOWMCTBA HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB, OMPEAEISATh HX
MIPUHAIICKHOCTh K OCHOBHBIM KJIaCCaM COCAMHCHHIA,

x) 00001maTh 3HAHUS U JeaTh 00OCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTAX HM3MEHEHHUS
CBOICTB BEIIICCTB;

3) CTPYKTYPUPOBaTh YU4eOHYIO HH(OPMAITHUIO;

M) UHTEPHPETHPOBATh HH(POPMAIUIO, MOJYYCHHYIO W3 APYTUX HCTOYHUKOB, OLICHHBATH €¢
HAY4YHYIO JOCTOBEPHOCTb;

K) OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAaHUS XHMUYECKUX peakluid, IpPOTrHO3UPOBAThH
BO3MOKHOCTb MX NMPOTEKAaHHUs Ha OCHOBE 3HaHUH O CTPOEHUH BELIECTBA M 3aKOHOB TEPMOAMHAMUKHY;

1) OOBSICHATH CTPOCHHE aTOMOB DJIEMEHTOB 1—4-T0 NEPUOJIOB C UCTIOIH30BAHUEM AIIEKTPOHHBIX
KOH(UTryparuii aToMOB;

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

H) MPOBOJUTH PACUYEThI 0 XMMUUYECKUM (HOPMYJIaM U YPaBHEHUSIM;

0) XapaKkTepHu30BaTh U3yUEHHbIE TEOPUH;

1) CAaMOCTOSITENILHO MOOBIBaTh HOBOE /ISl C€0si XUMUYECKOE 3HAHHE, UCTIONB3YS LISl 3TOTO
JOCTYIIHbIE HICTOUHUKHU UH(OpMaIumy;
2)B YEHHOCMHO-OPUEHMAYUOHHOU cdhepe— TIPOTHO3UPOBATh, AHAIM3MPOBATh W OIICHHBATH
MOCTIENICTBUS Il OKpYXKarollel cpelbl ObITOBOW M MPOM3BOICTBEHHON JESITEIbHOCTH YEIOBEKa,
CBSI3aHHOM C MepepabdOTKOM 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 IOMOIIL TPH OTPABICHUSAX, OXKOTAX U
IPYTUX TpaBMaX, CBI3aHHBIX C BEIIECTBAMHU U JJAOOPAaTOPHBIM 000PYAOBaHUEM.

Temamuueckoe nianupoeanue

Ne Tema Peanm3anus BOCIUTATENbHOI0 NOTEHIIHAJIA YPOKA Kou-
BO
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OTHolIEeHNI MEXy YUUTENEM U €r0 YUCHUKaMH,
CMOCOOCTBYIOIINUX TMTO3UTHUBHOMY BOCIPHATHIO YHAITAMUCS
TpeOOBaHUH U TPOCHO yUUTEIS, IPUBICUCHUIO NX BHUMAHUS K
o0cyxaaemMoii Ha ypoke HH(OpMAaIui, aKTUBH3AIIUN UX
MMO3HABATECILHOU AEITEILHOCTH.

XUMHYECKHE
peakiumn

[ToOyxnenune
MIKOJIBHUKOBCOOIIOIaThHAYPOKEOO IS PUHATHIEHOPMBITIOBEICHHS,
IPaBUIA0OIIEHUS CO
CTapIMMU(YIUTEIAMH )UCBEPCTHUKAMU (IIKOJIbHUKAMU ), IPUHIUIIBI
y4eOHON AU CIUIIINHBIN

CaMOOPraHU3aLNH.

[IpuBneuenue

BHUMAaHUALIKOJIbHIUKOBK

LICHHOCTHOMYACIEKTYH3y4aeMbIX Ha ypOKaxXsBICHUH,
opraHu3alys uXpadoThl ¢ OJIy4aeMOn
HaypOKecolHanbHO3HAaUMMON HHPOpMaLuell —MHUIIMMPOBAaHHUE €
00Cy>XJ1eH!S, BBICKA3bIBAHUSI YUALIUMUCS CBOETO MHEHUS 110 €€
IIOBO/Y, BBIPAOOTKHU CBOETO K HeW OTHOLLICHMS.

Heoprannueckas
XUMHUS

[IpumeHeHre Ha ypOKE HHTEPAKTUBHBIX (OPM PabOTHI yUaIIUXCS:
MHTEJJIEKTYaJIbHBIX UT'P, CTUMYJINPYIOIINX [103HABATEIbHYIO
MOTHBALIAIO IIKOJBHHUKOB; AUJIAKTUYECKOTO TEATPa, I/1e
IOJIyYEHHbIE Ha YPOKE 3HaHHsI OOBITPHIBAIOTCS B T€ATPaIbHBIX
IIOCTAaHOBKAX; JUCKYCCUM, KOTOPBIE TAOT YYALIUMCS BO3MOXHOCTh
nproOpECTH ONBIT BEIEHUSI KOHCTPYKTUBHOI'O IMAJIOra; TPyIIOBOM
paboThl UM pabOTHI B Mapax, KOTOPbIE yUyaT HIKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOJCHCTBHUIO C IPYTMMU JIETbMHU.

HayuHnble 0CHOBBI
XUMHYECKOTO
MPOU3BOACTBA

BxiroueHue B ypok UTpOBBIX MPOLIETYP, KOTOPbIE TOMOTatOT
noAAep>KaTh MOTUBAIMIO IETEH K MOTYYCHUIO 3HAHU,
HaJIKUBAHUIO MTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHHH B
KJ1acce, TOMOTaloT YCTaHOBJIEHUIO 10OpOKenaTeabHOU aTMochepsl
BO BpeMs ypoOKa.

XUMHUS B )KU3HU U
oOmiecTBe

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

UTOIO
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