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ITosicHMTeIbHAA 3anMCcKa

Xumuueckoe oOpa3oBaHHe 3aHWMaeT OJHO W3 BeAYIUX MeCT B CHUCTeMe 00Iero
oOpa3oBaHusl, UYTO 00BSCHSIETCS BBLICOKUM YPOBHEM MPAKTUUYECKON 3HAUMMOCTBIO0 XUMHM.

bonblioe 3HaueHWe [/ YCIEIHOM peanv3aliyd  3a7iad  ILIKOJIBHOIO XMMHUYeCKOro
oOpa3oBaHUsl MMeeT TIpe/oCTaB/eHrHe OO0YyYaroL[UMCS BO3MOXKHOCTH W3y4yeHUsi XUMHU Ha
3aHATUAX, COZlepkKaHWe KOTOpBbIX IIpeflycMaTpuBaeT pacliMpeHue M YIPOYHeHWe 3HaHWH,
pasBUTHE T[I03HaBaTe/bHBIX WHTEPECOB, IieJIeHallpaB/leHHYI0 MpeAnpodecCuOHaIbHYI0
OpPHMEHTALMIO CTapIlIeK/IaCCHUKOB.

[ToBepxXHOCTHOe M3yueHHe XUMHU He oOsieruaeT, a 3aTpy/JHsET ee yCcBoeHUe. B cBsi3u ¢
3TUM, TIpOTpaMMa BHEYPOUHOW [1esiTe/IbHOCTH, Tpe/fHa3HaueHHas 7yis oOyuaroruxcs 10-11
K/IaCCOB, TIoZiaeTcsi Ha Oosee ryOOKOM YpOBHe W HampaBjieHa Ha paclliupeHue 3HaHUN
BBITTy CKHHKOB.

Pabouasi mporpaMma BHEYPOUYHOH JesTeNbHOCTU «[IpUOTKpbIBasi TaiiHy ITO3HAHUSI»
nipe/iHa3HaueH 71t ooyuaromuxcst 10-11-bIX K/1acCoB ¥ paccunTaH Ha 68 uacoB-34 u. B 10 Kacce
1 34 u. B 11 knacce nipu 1 yace B Hejemt0. OCO6EHHOCTh JJaHHOTO Kypca 3aK/H04aeTcss B TOM, UTO
3aHATUA UAYT Mapajjle/lbHO C usydyeHueM Kypca xumud B 10-11-om Kiacce, 4TO IO3BOJIUT
yuamumes  10-11-x  KjlacCOB  Ha  3aK/IIOUMTENlbHOM — JTarle  o0yueHUss B CpejHe
obrmieobpa3oBaTe/ibHON  IIKOJIe  YI/IyOUTh W CUCTEMATH3UPOBaTh 3HAHUS MO O0Omer u
HEOPraHUYeCcKOu XUMUHU.

Ifesb npozpammbl: CUCTEMATHU3UPOBaTh M 000OLIUTH 3HAHUS YUaIlUXCs MO oO0Imed u
HEOPraHUYeCcKOu XUMUHU.

3adauu:

1. mpopmomxuTk (opMHpOBaHMe TPOYHOW 0asbl 3HaHWI OOyyaroUMXcsS MO oOimeld u

HeopraHuYecKoW XUMUY;

2. paboras HajJ Ppa3BUTUEM WHTE/JIEKTYa/JbHBIX, TI03HABaTeJIbHIX W TBOPYECKHUX
cniocobHoCTel, chopMUpOBaTh Y 00yUaroIMXCsl yHUBepcaabHble yueOHble 1eliCTBUS;

3. pa3BUBaTh M03HABATE/IBHBIN UHTEPEC K U3YUEeHHI0 XUMUHY;

4. TIoMOYb 00YUAOLIMMCSI B OCO3HAHHOM BBIOOpE MPO(heccr.

CTpyKTypa Kypca, Hacieays TpaJulIMOHHbIE METOAUKH, B TO )Ke BPeMsI pacCUMTaHa U Ha
TaKWe HeTpaJWLIMOHHbIe METO/WKH, KaK CaMOCTOsTe/IbHash paboTa Mo MOWCKY WH(pOPMAIu C
JIUTEPATypOM COBMECTHO C KOHCYJIbTAllMeH YUuWTess, a TakkKe TOWUCK WHGOpPMAlud B CETH
VHTepHeT, TeKIMOHHbIe 3aHATHs (YJallyecs NMPUBBIKAIOT K JIEKLIUOHHOHN CUCTeMe, C KOTOPOH MM
PaHO WJ/IM TI03/IHO TIPUETCS CTOJKHYTHCS B CTApIIMX K/IaccaX U MPH MOC/IeIyioIieM o0yueHnu 3a
Tipe/iesiaMH IIKOJIbl), TPOeKTHast esiTe/TIbHOCTb.

OTt6op TeopeTHUECKOr0 MaTepHasia MPOU3BeIEH B COOTBETCTBUM C Hanboiee 3HAUMMbIMU
pa3zzenaMy (QyHZaMeHTaJbHOW XUMHUM. Marepuan CTPYKTYPUPOBaH COIJIAaCHO JUAAKTUYECKUM
TIPUHIUTIAM.

WHCTpyMeHTapuii OlleHWBaHWs OOYYeHWs: TeCTOBble 3aJiaHusl, 3allldTa TBOPUECKHX
NIPOEeKTOB, KOH(MepeHLUs B popMe MYTbTUMEeANIUHON JIEKLIHH.

MeTtozpl 1 hopMbI 00yueHUs: YPOK-JIEKIHsI, KOHCY/IbTallHsl, CAMOCTOsITe/IbHasi paboTa
JIUTEPATypOH, WCII0/Ib30BaHWe WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, TPOEKTHast
J1esiTeNTIbHOCTb.

@®opMBI __opraHu3aiui __yuyeOHOW  JedTeNbHOCTU: WHAWBUAYalbHasi, TPYIIOBasi,
KOJI/IeKTUBHaSI.

Memoonbi o0yueHus: CJIOBECHO-UJITFIOCTPAaTUBHbIE MEeTOZpbl, MeTOZbI
mddepeHpoBaHHOTO 00yUeHusI.
@dopmbl 00yueHUs: YPOK - JIeKIUs, YPOK — CeMUHaPp.
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YuebHo-TeMaTHueckoe muianupoBanue JK nmo xumun B 10-11 knaccax.
(1 yac B Hepest0, Bcero 68 yacoB)

Ne Ha3BaHue Tembl KonuuectBo ®opma mnpoBefenust | POPMbI KOHTPOJIS
/1 4yacoB 3aHATUS
10 xnacc
1. Beenenue. 2 Teopetnueckoe BrimnoiHenue
3aHsTHe: pabora c | 3agau u
JIUTEepaTypou, yTIpa’KHEHUH,
KOHCYJIbTaL|Usl (bpoHTabHBII
YUUTeIst OI1pocC
2. CtpoeHue BelecTs, 3 Teopetnueckoe @DpoHTAaTBHBIN
KjaccurKaLus peaxkiun 3aHsTHe: pabora c | ompoc
B OpPraHUYecKor XUMUHU. JIUTEepaTypou,
KOHCYJ/IbTaLUsl
yuuTess
3. YrneBonopozsl U 150:¢ 8 TeopeTtnueckoe TecToBbIM
NIPUPO/IHBbIE UCTOUHUKU. 3aHATHe: JIeKLUsI- | KOHTPOJIb,
KOHCYJIbTaL|us, BBITIOJTHEHHE 3a7ia4
U yIpaXHeHuH,
(hpoHTaNbHbIN
OI1poC

4. Kucnopogcopepskamyue 12 Ypoku - yripaxxHeHus | BoirosiHeHue
COeJMHeHUsI u 1504 3aza4 u
HaxoXJleHne B  JKUBOU ynpaKHeHUU
TIpUpoJie.

5. AsoTtcogepixarye 5 Ypoku 3akperuieHus | Pemenue
COeJHeHUs u 1504 V3y4YeHHOI'0 TPEHUPOBOYHBIX
HaxoXJeHWe B  JKUBOU MaTepuasna 3aganum EI'D
TIpUpoJie.

6. WcKyccTBeHHbIe " 4 IIpoekTHas Perrenue
CHUHTeTUYeCKue JleATe/IbHOCTb, 1P TPEHUPOBOYHBIX
OpraHuyecKye CoeJUHeHMUs. 3aganui EI'D
WUTOr'0 34

11 kacc
1. CtpoeHue aToma. 3 TeopeTnueckoe TecToBBIM
3aHsTHe: paboTa C | KOHTPOJb,
JIUTepaTypow, BBITIO/IHEHUe 3a/iau
KOHCYJIbTaLUsl U yHpakKHeHWH,
yuuTesns (bpoHTa/bHBIN
OIpocC
2. CtpoeHue BeljecTsa. 10 Teopetnueckoe TecToBBIN
3aHsiTMe: paboTa C | KOHTPOJIb,
JIUTepaTypou, BBITIO/THEHUE 3a7ia4
KOHCYJIbTaL1sl U yHpaKHeHWH,
yuuTerns (bpoHTaNbHBIN
0IpoC
3. XHWMUUYeCKHe peakLjyu. S5 Teopetnueckoe TecToBbIN




3aHATHe: paboTa KOHTPOJIb,
JIUTepaTypoH, BBINOJIHEHHe 3a/1a4
KOHCYJIbTaLUs U yIpakKHeHUH,
yuuTess (bpoHTabHBIN
OIpoC

4. BeljectBa 1 Ux CBOWCTBa. 12 Teopetnueckoe TecToBbIN
3aHsTHe: pabora KOHTPO/JIb,
JIUTEpaTypOH, BBITOJIHEHHe 3a/la4
KOHCY/IbTaLUs U yIpakKHeHHuH,
YUUTeJIsL. (pOHTaNbHBIN
Co3spnanue 0rpocC
Tipe3eHTally,
pabora
KOMITbIOTEPOM,
NIpoeKTHast
J1esiTe/TbHOCTh

5. XUMUS U )KU3Hb. 4 Co3pnanue Peluenue
TIpe3eHTaLUY, TPEeHUPOBOYHBIX
pabora 3aganuii ET'O
KOMITBIOTEPOM,
NpoeKTHast
[,esTe/IbHOCTb

Nroro 34
COJEPXAHUE KYPCA.

Cogepxanve TeM Kypca B 10 Kyiacce

Tema 1. BBE/JEHUE. CmpoeHue geujecms, Ki1accuppukayus peakyuti 8 Op2aHuU4eckou

xumuu(5 u).

BanentHocTh. XuMHueckoe CTPO€HHKE KdK IMOPAAOK COeAMHEHUS dTOMOB B MOJIEKYJIE COTJIACHO
X BaJIeHTHOCTU. OCHOBHBIE T0OJIOXKEHUS T€OPUH XUMHNYECKOI'0 CTPOEHUA OPraHUYeCKrNX
COEAHHEHHﬁ. Xumuueckue CI)OPMYJI]:I n MOJeJih1 MOJIEKYJT B OpFaHquCKOﬁ XHUMHHU.

Tema 2. Y21e6000po0bl u ux npupooHble UCMOYHUKU (8 u).
ITpupoOHbllU 2a3. Aaka H bl IIpupoaHblii Ta3 Kak ToruBo. [IpermyiiecTBo
MIPUPOJHOTO ra3a rnepej ApyrumMu BUuJamu Toriea. CocTtaB MpUPOAHOTO rasa.
Ankanbl. X¥iMHUYecKue CBOMCTBA alikaHOB (Ha MpuUMepe MeTaHa U 3TaHa): FOpeHue,
3aMellleHue, pa3/ioykeHue U feruprpoBanue. [IpyMeHeHMe alKaHOB Ha OCHOBe CBOMCTB.
AnKeHbI. DTU/IEH, ero rnoyyeHue (JAeruAprupoBaHrieM 3TaHa U JerupaTaljieii 3TaHoa).
XuMHUUecKue CBOMCTBA 3TH/IeHa: TOpeHue, KaueCTBeHHbIe peakluu (obeciiBeunBaHre OPOMHOIA
BO/ZIbI M pacTBOpa MepMaHraHara Kasusi), ruipaTtanus, nonuMepusanus. [lomustunen. Ero

CBOWCTBA U NIpUMeHeHMe. [IprMeHeHre 3TH/IeHa Ha OCHOBE ero CBOWCTB.

AnkuHbl. XMMHUeCKHe CBOMCTBA alleTH/IeHa: ropeHue, obecliBeuBaHe OPOMHOU BO/IBI,
NpUCcoeZIMHEHHE XJIOPOBOZIOPOAA U rupatauys. [IpMeHeHe aljeTuieHa Ha OCHOBE CBOMCTB.
Peakiiyist nonvMepusaluy BUHWIXJI0pUa. [IOMMBUHWIXIOPU], U €ro TIpUMeHeHe

Ben3o/1. XuMuueckue cBoiicTBa OeH30/1a: ropeHHe, rajloreHMpoBaHue, HUTPOBaHUe.

[TpumeHeHne GeH30/1a HA OCHOBE €ro CBOMCTB.

JemoHcTpanuu. ['opeHre MeTaHa, 5TU/IeHa, aleTuieHa. OTHOLLIeHHe MeTaHa, STU/IEHa,
atletTrsieHa ¥ 6eH30/1a K pacTBOPY IepMaHraHara Kaaus ¥ 6pomHoit Bogie. [TomyueHne sTuneHa




peakLyet feruapaTaliy 3TaHo/Ia U Aero/iiMepr3aliiy M0JIMITU/IeHa, alleThieHa KapougHbIM
criocoboM. Pa3fioykeHue KaydyKa NPy HarpeBaHWM, UCTIBITAHKE TIPOIYKTOB Pa3/ioyKeHUst Ha
HerpesienbHOCTh. Kosnekiyst 06pa3ijoB He Ty ¥ He(hTenpoAyKTOB.

IIpakTHyeckue padoThbl, 1a00paTOPHbIE ONBITHI.
1. W3srortoBneHue Mopesield MOIeKyJ1 yI/ieBOJOPOZOB.
2. TlonyueHue U CBOMCTBa aljeTU/IEHA.
3. O3HakomsieHHe C Kosiekiued «HedTh v IpoiyKThI e€ repepaboTKm».
4. TIPNel. KauecTBeHHbIN aHa/IM3 OpraHUYeCKUX CoeIMHeHUM.

Tema 3. «Kucnopodcodepicaujue coeOUHeHUS] U UX HAXO0MCOeHUe 8 HCUgol npupooe»
(12u).

Cnupthl. X¥MHUYeCcKHe CBOWMCTBA 3TaHO/a: TOPeHre, B3auMO/IeHCTBHIe C HaTpUeM, oOpa3oBaHUe
TIPOCTBIX U CJIOXKHBIX 3(UPOB, OKUC/IeHUe B anberu/. [IpuMeHeHre 3TaHO/Ia HA OCHOBE ero
CBOMCTB. AJIKOTO/IM3M, €T0 MOC/IeCTBYS U MpeyTpeXKaeHue.

ITonsATHE 0 MpeAeTbHBIX MHOT0AaTOMHBIX CITUPTax. KauecTBeHHast peakijysi Ha
MHOT0aTOMHbIe ClIUPTHI. [IpriMeHeHMe T/IMIlepiHa Ha OCHOBEe CBOWCTB.

KameHnHblIi1 yrosib. ®@eHos1. B3zarMHoe B/MsiHYe aTOMOB B MoJieKyJ/ie (peHOsa: B3auMo/eliCcTBIe
C TUJIPOKCH/IOM HaTpHs U a30THOM KUCI0TOM. [TonukoHaeHcalus ¢heHosa ¢ popmanbaerujom B
denondbopmanbaerunyto cmosy. [IpumeHeHue (heHOIa Ha OCHOBE ero CBOMCTB.

Anbpaerujipl. XuMUueCcKre CBOMCTBA a/ib/IerH/I0B: OKUC/IeHe B COOTBETCTBYIOIIYIO KUC/IOTY U
BOCCTAHOB/IEHWe B COOTBETCTBYIOIIUM criupT. [IpuMeHeHue hopManberusa v aljeTaaberija
Ha OCHOBE CBOWCTB.

Kap0oHoBbIe KMC/I0TBI. XIMHUUECKHEe CBOHMCTBA YKCYCHOUM KHUCIOTBI: 00II[e CBOMCTBA C
HeopraHUueCKUMHU 1 peaklus stepudukanyu. [IpuMeHeHre yKCYCHOM KHUCIOTHI HA OCHOBE
cBoticTB. Hempesie/ibHble KApOOHOBBIE KUCJIOTHI.

Cnoxxuble 3¢upsbI ¥ KUPHI. [TosyueHre C/I0KHBIX 9UPOB peakiyet steprudukanyu. CioxxHbie
3¢upHI B IPUpPOJe, UX 3HaueHue. [IprMeHeHNe C/I0’KHBIX 3()MPOB Ha OCHOBE UX CBOMCTB.

JKuphI Kak c/ioxkHble 3(hUpbl. XUMUUeCKHe CBOMCTBA YKUPOB: TH/IPOJIM3(OMbIIEHNE) U
TU/IPUPOBaHUe KUJKUX >KUPOB. [IpriMeHeHe >KUPOB Ha OCHOBE CBOMCTB.

Jemoncrpanuu. OKuc/ieHre CIIUpTa B anbaeru]. KauecTBeHHasi peakijysi HA MHOTOaTOMHbIe
crimpThl. Komekiust «KaMeHHBIHN yTroJib U MPOAYKTHI ero repepadoTKu». PacTBOPUMOCTD
deHoma B Bo/ie MpU 0OBIUHOM TemriepaType U Mpyu HarpeBaHWW. KauecTBeHHbIe peaklvy Ha
deHo. Peakiys «cepeOpsIHOTO 3epKajia» albJeruioB v I/t0K0o3bl. OKHUCIeHHe ajb/IeTH/IOB U
TJIFOKO3bI B KUC/IOTHI C TTOMOIIbI0 ThpoKcuza Meau (I1). TlonyyeHre yKCyCHO — 3TUIOBOTO U
YKCYCHO — M30aMUI0BOT0 3gupoB. Kosnekius 3gpupHbix Macesn. KauecTBeHHast peakijysi Ha
KpaxmaJl.

YrnaeBoabl. TloHsATHE O peakiUsiX MOJMKOHAEHC ALY Y TUAPO/U3a Ha TIpUMepe
B3aMMOTIPeBPallleHUI: TTF0K03a « ToJikcaxapu. ['/1roKo3a — BelljeCcTBO C IBOMCTBEeHHOM
byHKIMeN — aberuoCIUpT. XUMUYeCKre CBOMCTBA IVIFOKO3bl: OKHC/IEHNEe B TJIFOKOHOBYHO
KHCJIOTY, BOCCTAaHOBJIeEHHE B COpOUT, OporkeHHe (MOJIOUHOKHUC/IOe U CITUPTOBOE) NPUMeHeHHe
TJIFOKO3bl HA OCHOBE eé CBOMCTB.

JIabopaTopHbIe ONBITHI H MPAKTHYECKHE PAa00ThI.
5. CsolicTBa Kpaxmara.
6. CBoUCTBa IVTFOKO3BI.
7. CBolCTBa 3TU/IOBOTO CIIUPTA.
8. CaoMuCTBa IMLepyHa.
9. CgoiicTBa hopMasberusa.
10. CBo¥icTBa yKCYyCHOM KUCJ/IOTBI.
11. CBolicTBa )KHPOB.
12. CpaBHeHue CBOWCTB PaCTBOPOB MbUIA Y CTUPAIbHOIO MOPOLLIKA.
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13. TIPNe2. ITosiyueHre ¥ CBOMCTBA KapOOHOBBIX KUCJIOT.

Tema 4. «A3omcodepiicaujue coeOuHeHUs U UX PO/b 8 Hcueoll npupode» (5 u)

AmuHnbl. [ToHsTHe 06 amuHax. [TosyueHre apoMaTHYeCKOT0 aMUHa — aHUIMHA — U3
HUTpOOeH30/1a. AHWINH KaK OpraHruueckoe coefinHeHue. B3avMHoe BMsiHUE aTOMOB B
MOJIeKyJ/le aHHU/IMHA: 0C/1abieHre OCHOBHBIX CBOMCTB U B3aMMO/IEHCTBHE C OPOMHOM BOZIOH.
[IpyMeHeHre aHW/TMHA HA OCHOBE CBOWCTB.

AMHHOKUCIOTHL [TonyyeHre aMUHOKHUC/IOT U3 KapOOHOBBIX KUCIOT U TU/IPOJIM30M OeJsIKOB.
XuMuyeckue CBOMCTBA aMUHOKUC/IOT Kak aM(OTepPHbIX OPraHu4eCKUX COe/JuHeHUI:
B3aUMO/IeMCTBUE CO 11je/I0YaMH, KUCJIOTaMHU U IPYT C ApYroM (peakLysi MOIUKOH/|eHCALUH).
[TenTvHas cBSI3b U ovnenTUabl. [IpyMeHeHe aMUHOKHC/IOT Ha OCHOBE CBOMCTB.

Benku. [Tosyuenue 6e1KOB peakiiyeil TOJMKOHAEHC AL aMUHOKHUC/IOT. [TepBruHas,
BTOPUYHAs ¥ TPETHUUHAsS! CTPYKTYPhI Oe/IKOB. XIMUUeCKHe CBOHCTBA Oe/IKOB: TOpeHHe,
JleHaTypalys, TUPOJI3 U LIBeTHbIe peakluu. bruoxumuueckre GyHKLHN OeTKOB.
I'eHeTnueckasi CBA3b MeXY K/1aCCAMU OPraHUUeCKUX COeUHEeHHUH.

JdeMoHCcTpanum.

B3auMoselicTBrie aMMHaKa ¥ aHWIMHA C COJITHOW KUCIOTOW. Peakiiyst aHWTMHA ¢ GpPOMHOM
BOZION. [loKa3aTenbCTBa HamMuMs (QYHKLMOHA/IBHBIX TPYIIIT B paCTBOPaX aMUHOKHUCIIOT.
PacTtBopeHue u ocaxkzieHue 6enkoB. LIBeTHbIe peakiyy 6e/KOB: KCAHTOMIPOTEUHOBAS U
OouypeTtoBasi. 'opeHre NITUULETO TIepa U MIepCTIHOW HUTKU. Mozess Mosekymnbl JTHK.
[Tepexofpl: 5TaHON — 3TW/IEH — 3TUIEHIJIUKOIb — 3TUAeHrauKoasaT meau (II). Otanon —
3TaHalb — 3TaHOBas KMC/O0TA.

JIabopaTopHbIE ONBITHI.
14. CeoiicTBa 6e/KOB.

Tema 6. «UckyccmeeHHble U CUHMemuYecKue op2aHu4eckue coeOuHeHus» (4 u).

NckyccTBeHHbIe mosiuMepsl. [lonyueHye UCKyCCTBeHHBIX 0JIMMEpOB, KaK IMPOAYKTOB
XUMUYECKON MOAU(UKALIMK TPUPOHOTO MOJMMEPHOr0 ChIpbs. MICKyCCTBEHHbIE BOJIOKHA
(aLieTaTHBIN 11€7K, BUCKO3a), UX CBOMCTBA U TIPUMeHeHHe.

CuHTeTHuecKHe noauMepsl. [loyueHre CMHTeTHYECKUX MTOJIMMEPOB peakLusiMy
MoJIMMepU3aliu U NMoyMKoHAeHcauyy. CTPyKTypa Mo/IMMepoB: JIMHeHasi, pa3BeTB/IEHHAs U
NpOCTpaHCTBeHHas. [IpescTaBuTeN CMHTETUYECKUX I1J1IaCTMACC: MOJIM3THIEH HU3KOTO U
BBICOKOT'O /]aB/IEHUS, TIOJIMIIPONUIIEH U NTOIMBUHUIXJIOpU. CHHTeTHUUeCKUe BOJIOKHA: JIaBCaH,
HUTPOH U KarpoH.

JemMoHcTpanuu. Kosuiekiys naactTmMacc U usfenui u3 Hux. Konnekuyy ncKycCcTBeHHbIX U
CUHTeTUYeCKUX BOJIOKOH M U3Zle/Iii U3 HUX. Pacrio3HaBaHue BOJIOKOH IO OTHOLIEHUIO K
HarpeBaHUIO U XUMHUYECKUM peaKTUBaM.

JIabopaTopHbIe ONBITHI M MPAKTHYECKHE PAa00ThI.

15. O3HaKoMJ/IeHHe C KOJ/IeKLMel TJ1acTMacc, BOJIOKOH M KayuyKOB.

ITpakTHueckas padora Ne3. Pacrio3HaBaHMe 1y1acTMacC ¥ BOJIOKOH.

IIpakTnueckas padora Ned. VcciemoBaHre CBOMCTB OpraHUUeCKUX BEIIeCTB,
Jl0Ka3aTebCTBO TeHeTUYeCKUX CBS3eH.

Copepxanue Tem Kypca B 11 Kjacce

Tema 1. CmpoeHue amoma (3 uaca).

CoBpeMeHHbIe TIpeJCTAB/IEHHSI O CTPOEHWM aTroma. [[BiyKeHHe 3/IeKTpOHa B arome. ATOMHasi
opbuTtasnb. KBaHTOBBIE UMC/Ia: T/IaBHOE, OPOUTA/TbHOE, MAarHUTHOE, CITUHOBOE.

[TpUHLUTIBI pacTipeiesieHNst 37IEKTPOHOB 110 SHEPreTUUeCKUM YPOBHSIM U TIO[yPOBHSIM: TIPUHLIUTT
[Mayiv, NpUHLUIT MUHUMAaJTLHOUM SHEPrUu.



[Toc/efioBaTeIbHOCTL  3allOJIHEHUSI JIEKTPOHHBIX 000/70uek B atomax. IIpaBwio B. M.
KrneukoBckoro. PacripezienieHre 3/1eKTPOHOB 110 opbuTasisaM. [TpaBuia XyHza.

OneKTpoHHbIe U rpaduueckue (opMyJibl aTOMOB 3/1IEMEHTOB. DHepreTrueckas juarpaMMa aTroma.
PaboTa C TpeHMPOBOYHLIMU TECTAMHU I10 TEME.

Tema 2. CmpoeHue geuwjecmea (10 uacos).

BanenTHble 3/1eKTpoHbI. BasieHTHOCTh. BasieHTHbIe BO3MOXXHOCTHM aTOMOB. XMMUUeCKas CBS3b
atromoB. KoBasnieHTHasi CBsI3b U MexaHU3M eé oOpa3zoBaHust. [TosisipHast v HerloJisipHast KOBajieHTHast
cBs3b. CBOMCTBA KOBa/leHTHOU CBsi3U. CTerneHb OKUC/IEHUS.

OneKTPOHHbIE U CTPYKTYPHbIe ()OPMYJIbI BEILleCTB.

VoHHasi cBsi3b U MexaHM3M eé oOpa3oBaHusi. CBoiicTBa HWOHOB. MeTa/uinueckast CBsi3b.
BopopogHasi cBsi3b: MeXXMOJIEKY/IsIpHasi MU BHYTPUMOJIeKy/isipHasi. BivsHue Tumna XuMu4eckou
CBSI3M Ha CBOMCTBA XUMHYECKOTO coequHeHHs. Kpucrauueckue peméTky. AJIIoTponus
HeopraHWYeCcKUXx Bell[eCTB.

IIpakTrueckoe 3aHaTHE. COCTaB/IeHHE 3/IEKTPOHHBIX M CTPYKTYPHBIX (hopMy BeltjecTB. PaboTta
C TPEHUPOBOYHBIMHU TeCTaMH I10 TeMe.

Tema 3. XumuuecKue peakyuu (5 uacoes).

O/NEeKTPOJIUTHI ¥ He3JIeKTPOJIUTHI. DJIeKTPOIMTHYeCKast JUCCOLMaLs B pacTBOpax M paclijiaBax.
Ponb Bozbl B mporjecce 3/1eKTpoIUuTUUecKor aucconuanuu. Crenens auccoupanu. KoHcranrta
Juccoralui. XuMHUYecKde CBOWMCTBA KMCJIOT, COJieli M OCHOBaHWMW B CBeTe TeOpUU
371eKTPOJIMTUYECKOM AUCCOLIMALIAM.

PacTBOpEI. DHepreTruyeckrie U3MeHeHus [P paCTBOPEHWH Bell[eCTB.

KoHueHTparys pacTBopos.

[Tpotiecchl oKuc/ieHust U BoccTaHOBeHUsi. CocTaiieHre ypaBHeHUM OBP: MeTo[| 371eKTPOHHOT0
OanaHca ¥ MeTO/], IOJTypeakIi[uil (MOHHO-3/IEKTPOHHBIN METO[).

Knaccugukarnus OBP: MexxmosneKynsipHble, BHyTPUMOJIEKY/ISIpHbIE, AUCIPONOPLMOHMPOBAHUS
(camoOKMCIIeHYs], CAaMOBOCCTaHOBJIeHUs ). BoccTaHOBUTENM U OKMCIUTeNW. BiusiHve Ha xapakTep
OBP KoOHLeHTpalMu BellecTB, CpeAbl pacTBOPa, CW/bl OKWUC/IWMTeIsT U BOCCTaHOBUTEJIs,
TeMIlepaTyphbl.

IIpakTnueckoe 3aHaTHe. CocraBieHre ypaBHeHuii OBP meTozoM 3/1eKTpOHHOTO OajlaHca U
MEeTOZ,0M TOTypeaKLvi.

DNeKTpoJiM3 BOJIHBIX paCTBOPOB KHC/IOT, 11]eJI0Uel U Cojiel, pacIiylaBOB COJIel U lije/iouei.
PaboTa C TpeHMPOBOYHLIMU TECTAMHU I10 TEME.

Tema 4. Bewjecmea u ux ceoticmea (12 uacoe).

Knaccudukaiiyss HeopraHMUeCKMX BellleCTB, WX TeHeTWueckKass CBsi3b. HomeHKatypa,
K1accuuKausi, XUMUUeCKHe CBOMCTBA U CIOCOOBI TIOMy4YeHHsI OKCHUJIOB, KUCTIOT, COJiel U
OCHOBaHMM. KomryieKCHbIe coeJUHeHUs.

Knaccudukaiyss opraHMyecKMX BeleCTB, WX TreHeTMYeckass CBsi3b. HoMeHKsaTypa,
K1accuduKalusi, XUMHUECKHe CBOMCTBA W CHOCOOBI TIOJMy4YeHUsI OPraHUYeCKUX BeIeCTB.
HNmeHHbIe peakLyu.

CaoiicTBa XxMHUUecKux 31eMeHTOB. Kiaccudukaiys xumMuueckux 3eMeHToB. [lepuoanueckuii
3aKOH U Tepuojiueckasi cUcTeMa xumuueckux snemeHToB [I. V. MeHpeneeBa. dusnueckuii
CMBIC/1 HOMepa Iepyo/a y TPYIIbL.

CemelicTBa 37eMeHTOB (Ha TpUMepax IIe/J0YHbIX METa/l/IOB, rajoreHOB, WHEPTHBIX TIa30B).
XapakTepucTHKa XWUMHUUECKUX CBOMCTB 3/IEMEHTOB TJIaBHBIX TMOATPYIMI U NEPUOJUYHOCTb UX
V3MEeHEeHUs B CBeTe 3/IeKTPOHHOI'0 CTPOEHUS aToMa.

D/eMeHThbI, COe/IMHeHMSI KOTOPbIX MPOSIB/ISIIOT aM(OTepHbIe CBOMCTBA.

OTHocUTeNbHAsI 37IeKTPOOTPHULIATeIbHOCTD 3/ieMeHTOB. OOIllasi XapaKTepuCTHKa 3/71eMeHTa Ha
OCHOBe €ero MoJio>KeHus B mepuoguueckon cucreme 1. I. MeHeneega.

N3ortornel. PagroakTMBHOCTE. [1OHSTHE O MpeBpalleHud XUMAUEeCKUX 3JIeMEHTOB.

YpaBHeHUs s/IepHbIX PeaKLIUi.

Pabora ¢ TpeHUpOBOUHBIMH TecTaMu EI'3.

Tema 5. Xumus u xHcu3zHb. (4 uaca)



Motomye U yncTsIIMe cpeacTBa. [IpaBusia 6e3omacHoii paboThl CO cpe/icTBaMU OBITOBON XUMUH.

XyMHuecKre BelieCTBa KdK CTpOWTe/IbHblIe HW TII0Ae/IOUHbIe MaTepHdJ/IbI.

Bemectsa,

WCTIOJIb3yeMble B ToyWrpaduy, >XUBOMMUCH, CKYJIBIITYpe, apXuTeKType. bbiToBasg xuMmuueckas
IPaMOTHOCTb.
OGbiiee mpefcTaB/ieHHe O TIPOMBIIIJIEHHBIX Crocobax IMosiyueHusi XMMUUeCKHWX BelecTB Ha
ripyMepe MPOU3BO/ICTBA CEPHOM KHUC/OTHI.
XUMUrYeckoe 3arpsisHeHHe OKpYrKarollel cpe/ibl U ero nocie/CTBUSI.
PeweHue 3adau.

3ajauy Ha:

1)  TIpolieHTHOe COOTHOIIeHVe XUMHUYEeCKUX 371eMeHTOB B hopMmyiie. CocTaBiieHre ¢hopMyi.
2)  HaxokgeHue MaccChl TI0 U3BeCTHOM Macce.
3) Maccogyto foo.

4)  MaccoByr KOHIL|eHTPALUI0 U Ha TJIOTHOCT.
5)  M30BITOK/HEZOCTATOK.

6) IIpakTuueckuii BLIXOZ U PUMECH.

7)  Maccy BelecTB, HAXOZASIIUXCS B CMECH.

8)  YcraHorneHue hopmyii.

9)  OcyuecTBuTe NpeBpalleHusl.

10) CkopocCTb peakiyi.

11) HampaBneHue peakijumu.

KasieHapHO — TeMaTHYeCKoe IIAaHMPOBaHHe Kypca

Neri/m Tema ypoka YueOHbIe
HeJlennu
10 x1acc
1/ | Crpoenwue aToma yriepoza 1 YH, ceHTs16pb
1
2/2 | BajieHTHbIe COCTOSIHMSI aTOMa yI/Iepo/a 2 YH, ceHTS6pb
3/1 Kraccudukaiiys opraHiueCKux BellecTB 3 YH, ceHTA0pb
4/2 THUIBI XUMUUECKUX peaKLMi B OpraHMueCcKor XUMUU 4 YH, ceHTs16pb
5/3 THMbI peakIMOHHOCTIOCOOHBIX YaCTUIL] 1 MEXaHHU3MbI PeaKLiuii B 5 YH, okTsS0pb
OpraHUYeCcKOr XMMUH
6/1 [IpupoHbIe UCTOUHUKU YTJIEBOAOPO0B 6 YH, oKT0pb
7/2 | YpOK - yripaKkHeHHe 7 YH, okTs0pb
8/3 ITP Nol «KauecTBeHHBbIM aHa/IM3 OPraHUUeCKUX COeJMHeHUN» 8 YH, okTs16pb
9/4 XMMUYecKre CBOMCTBA aJIKaHOB 9 YH, okTsi0pb
10/5 | XuMuHyecKre CBOMCTBA aJIKEHOB 10 YH, Hos6DPb
11/6 | ITonatunex 11 YH, Hosibpb
12/7 | XuMHuecKre CBOMCTBA aJIKWHOB 12 YH, Hos0pb
13/8 | Xumuueckue cBoricTBa 6eH30/1a 13 YH, nekabpb
14/1 | XuMuyeckue CBOWCTBa CIIMPTOB 14 YH, nexabpb
15/2 | 'eHeTn4YecKasi CB3b MEX/Y YIJIEBOJOPOAAMHU U CIIUPTAMU 15 YH, nekabpb
16/3 | CtpoeHue u cBoiicTBa (heHOJ/IOB. B3aiMHOe B/MsiHHE aTOMOB B 16 YH, nekabpb
MoJieKysie (peHos1a
17/4 | CTpoeHMe U CBOMCTBA a/ib/IeTU0B U KETOHOB 17 YH, sHBapb
18/5 | CTpoeHue 1 CBOMCTBA KAPOOHOBBIX KUCIOT 18 YH, siHBapb
19/6 | HemnpegenbHble KAPOOHOBBIE KUCIOTHI 19 YH, siuBapb
20/7 | ITP Ne2 «ITonyueHue u cBOiCTBa KAPOOHOBBIX KHCJIOT» 20 YH, ¢eBpanb
21/8 | Cnoxuble 3¢pupbl. OMbLIeHHe KUPOB (/1.0.). JloKa3aTenbCTBO UX 21 YH, deBpanb
HenpezeNbHOT0 XapakTepa.
22/9 | YrneBogsl. I'moko3a 22 YH, deBpanb




23/10 | Kpaxmas 1 Lie/yTr0/103a — NPUPOHbIE TIO/TMMEepPhI 23 YH, deBpanb
24/11 | I'eneTnueckasi CBsA3b MY K/IaCCaMH OPraHU4YeCKUX COeJMHeHUN 24 YH, maprt
25/12 | Pemienue 3ayau 25 YH, mapt
26/1 | OcobeHHOCTH CTPOeHUsI U CBOMCTB aMUHOB 26 YH, mapr
27/2 | OcobeHHOCTH CTPOEHHsI 1 CBOWICTB aHW/IHA 27 YH, anipenb
28/3 | OcobeHHOCTH CTPOEHHUs ¥ CBOMCTB aMUHOKHCTIOT 28 YH, anpenb
29/4 | Benku: CTPYKTypa U CBOMCTBA. L[BeTHBIe peakiyu 6eKoB (71.0.) 29 YH, anipenb
30/5 | PellleHne pacueTHbIX 3ajau. BhIromHeHHe yripa)KHeHUH. 30 YH, anpenb
31/1 | CTpoeHue 1 CBOMCTBA Y TOJIMMEPOB 31 YH, man
32/2 | ITIP Ne3 «Pacrio3HaBaHue I1JIaCTMacC 1 BOJIOKOH» 32 YH, mai
33/3 | 1P Ne4 «MccnejoBaHre CBOWMCTB OPraHUUeCKUX BellleCTB, 33 YH, mai
[0Ka3aTesIbCTBO TeHeTUYEeCKUX CBSA3eN»
34/4 | I'eHeTHYeCKas CBSI3b K/IACCOB OPraHUYeCKUX BelleCTB 34 YH, maii
11 xnacc
1/1 ATOM — CJ/I0KHAst yaCTULla 1 YH, ceHTsi0pb
2/2 CTpoeHue 3/IeKTPOHHBIX 000/I0UeK aTOMOB 2 YH, ceHTA0pb
3/3 3HaueHue repyoaryeckoro 3akoHa /1. . MeHgesieeBa 3 YH, ceHTs0pb
4/1 WonHast xumuyeckast cBsi3b. VIOHHbIe KpUCTa/JIMYeCKHe pelleTKy 4 YH, ceHTs6pb
5/2 Metaueckass XMMUUeCKasi CBs3b 5 YH, okTs16pb
6/3 [Tomumepsl. bronoavMepsl. JiactoMepbl. BosiokHa. 6 YH, oKT0pb
7/4 [TnacTmMaccel 7 YH, okTs0pb
8/5 | ITP Nel «ITonyuyeHue, cobMpaHye ¥ pacrio3HaBaHHE ra30B» 8 YH, okTs16pn
9/6 Bojiopoa, Kuciopos, yrjieKUc/ibli ra3 9 YH, okTs16pb
10/7 | AMMMaK, 3TH/IeH 10 YH, Hos16pb
11/8 | PacueTsl 110 XuMUueCcKuM ¢hopMysiaM U YpaBHEHUSIM peakiui 11 YH, Hos6pb
12/9 | XKuzakoe coCcTosiHMe BelljecTBa 12 YH, Hosibpb
13/10 | Pemenue 3ajau 13 YH, nekabpb
14/1 | DnekTpoauTHhUecKas JUCCOLUaLys 14 YH, nekabpb
15/2 | Peakuu MOHHOTO 0OMeHa 15 YH, nekabpb
16/3 | XuMHuecKre CBOMCTBA BO/IbI 16 YH, nekabpb
17/4 | CocTaBneHHe OKUC/IUTeIbHO — BOCCTAaHOBUTE/IbHBIX peakliid MetogoM | 17 YH, sHBape
3/IEKTPOHHOTO OajlaHca
18/5 | Onexktposus 18 YH, auBapb
19/1 | Knaccudukalyss HeopraHnueCKux CoeIMHeHU 19 YH, siHBapb
20/2 | Knaccudukauys opraHM4ecKMux coeJMHEeHUH 20 YH, deBpanb
21/3 | MeTamibl 21 YH, deBpanb
22/4 | Koppo3us MeTaioB 22 YH, deBpanb
23/5 | Metanel B ipupogie. CriocoObI ToJTyueHUst MeTaJIIOB 23 YH, deBpanb
24/6 | Xyumus S-, P-3JIEMEHTOB 24 YH, mapT
25/7 | Xumus d- u f-anemMeHTOB 25 YH, mapr
26/8 | OKucIMTeIbHO — BOCCTAHOBUTEIbHbIE CBOKWCTBA HEMETA/JIOB 26 YH, mapt
27/9 | Ocobble cBOMCTBA a30THOM 1 KOHLIEHTPUPOBAHHOM CePHOM KUC/IOT 27 YH, anipenb
28/10 | AMmdoTepHble HeOpraHUYeCcKre U OpraHuuecKue coeJuHeHuUs 28 YH, anpenb
29/11 | IlpeacTaBuTeNM COJiel U UX 3HAUEHUe 29 YH, anpenb
30/12 | I'eneTnueckas CBA3b MeX/y K/lacCaMU HeOpraHU4eCcKux U 30 YH, amnpenb
OpraHUYecKUX CcoelMHeHUN
31/1 | XvMus ¥ TIOBCeIHEBHAS )KU3Hb YesIOBeKa 31 YH, mau
32/2 | XvMusi ¥ IPOU3BO/ICTBO 32 YH, mau
33/3 | XuMUs U 9KOJIOTUS 33 YH, mait
34/4 | XyumMus U SKOJI0THS 34 YH, maii




Metopnueckre peKOMeH aLuM.

15 peanm3aluy JaHHOTO Kypca B KauecTBe JUJaKTUUeCKOro MaTeprasioB MOXKHO UCTIOIb30BaTh:
Pameuknit A.M. «/lupaktuueckuid wmatepuan no xumun» (11 ki), TaBpyceiiko H.IL.
«[IpoBepounbie paboThI MO 0OIIeN XWUMUW», TPEHUPOBOUHBIE 3azaHus Ay EI'D, memoBepcum
TMPOLLIBIX JIeT U TeKYLLero roja.
[TporpaMMHbIe MPOAYKTHI: yuebHas rporpamMMa Pu3ukoH, Permetutop mo xumuu Kupumta u
Medogus, 1C-peneTUTOp XUMHUSI.

IIpeanonaraemsblie pe3y/abTaThl 00yYeHUs
Yuawjuecs 00%4CHbI 3HAMb!
- OCHOBHBIE CBe/IeHHSI O CBOMCTBaX XUMMUECKUX 3JIEMEHTOB; K/1acCU(UKALMI0 XUMHUeCKUX
3/IEMEHTOB; 3aKOHOMEDHOCTM HW3MeHeHMs CBOMCTB XHMMUUECKUX 3/IEMEHTOB B Mepuofax Hu
rpynmnax nepuoaudeckoit cuctemsl 1. I. MeHeneeBa; cBeJjeHHsI O CTDOEHUH aTOMOB 3/IeMEHTOB
MaJsIbIX ¥ OOJIBIIUX TIEePUO/IOB; TPHUHIIMITBI PACIIPeJe/IeHUs] 37IEKTPOHOB I10 SHEPreTUYeCKUM
YPOBHSIM U TIOJYPOBHSIM; TIOC/Ie[JoBaTe/IbHOe 3ariojiHeHWe 3/1eKTPOHHBIX 000/I0ueK B aToMax;
pacripe/ie/ieHle 3JIEKTPOHOB TI0 OpOWTa/siM; TOHSTHE Ba/IEHTHOCTb, BaJIEHTHbIE BO3MOXXHOCTH
aTOMOB; BU/Ibl XUMHUYECKOU CBSI3W, CBOMCTBA KOBAJIeHTHOM CB$I3U, CTeNeHb OKUC/IEHUsT; BIUsSHUE
TWAMA XUMWYECKOM CBSI3M HA CBOMCTBA XWMHWUYECKOTO COeJUHEHHs; TOHSITHEe alJIOTPOIUS;
reoMeTpUuecKoe CTpPOeHHe MOJIeKYJT; BUbI TUOPUU3aluy 37IeKTPOHHBIX OpOUTasei; TerioBon
3¢ deKT 3HI0TepMUUECKUX U IK30TePMUUECKUX Peaki[iii; 3aBUCUMOCTb CKOPOCTU peakluud OT
yC/IOBUM €€ TIpOTeKaHWsl; MeXaHU3M TIOMOTeHHOTO M TeTepOreHHOro KaTaiv3a; YCIOBUS
CMellleHHs] XUMUUeCKOTO paBHOBeCHS], K1acCU(UKALIMI0 HeopraHM4eCKuX BeIecTB; MeXaHU3M
3/1eKTPOJIMTUYECKOM [UCCOLMaliM B pacTBOpax M pacljiaBaxX 3/1eKTPOJIUTOB; XUMHUUECKHe
CBOMCTBO KWCJIOT, COJiel, OCHOBaHMM B CBeTe TEOPUU 3JIeKTPOJUTUYECKOM JUCCOLUALUY;
K/IaCCU(UKALMI0 OKUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX Deakluii; BivsiHMe Ha xapaktep OBP
KOHLIEHTpAl[MH1 BeIeCTB, CPe/ibl paCTBOPA, CUJIbl OKUC/IUTE/SI U BOCCTAHOBUTEJISl, TEMIIePaTyphl;
YCTPOMCTBO TrajbBaHMYECKOrO 3/IeMEHTa; YCTPOMCTBO aKKyMyJISITOpa; OT/IWYMSl TPOJYKTOB
peakiMM 3/1eKTpPO/M3a BOJHBIX PacTBOPOB M pacIllaBOB COJed U IIle/louel; CTpOeHHe
KOMIIEKCHBIX COJIeld U MX HOMEHK/IaTyphl.
Yuawuecs 0012cHbI ymemb:
- TIPUMEHSITh CJIe/IyIOLe TIOHATHS: XMMHUYEeCKU 3/1eMeHT, aTOM, U30TOMbl, UOHbI, MOJIEKYIbI;
aJlJIOTPOIKSL; 371eTPOOTPHULIATEe/TbHOCTh, CTENEeHb OKHUC/IEeHHS, OKUCIUTE/IbHO-BOCCTaHOBUTETbHBIN
TIPOL{eCC; BaJIEHTHOCTb; XMMHUUeCKasi CBSI3b, €€ BU/Ibl; 3/IeKTPOIUTAYECKAs AUCCOLMALIUS;
-COCTaBJISITh 37IeKTPOHHbIE U rpaduueckuie GOpMy/ibl aTOMOB; ypaBHEeHHsI XUMUUECKUX peaKLIvi,
XapakTepu3ytolire amboTepHble CBOMCTBA COeIMHEHU; CTPYKTYPHbIe U 3/IeKTPOHHBIE (DOPMYJIbI
BelL[eCTB; TEPMOXMMUUECKUE ypaBHEHUS; MOJIEKY/ISIpDHble M HWOHHbIE yPAaBHEHUS XUMUUECKUX
peakuuii; ypaBHeHus OBP wmeTosom 3/1eKTPOHHOTO 0aaHCa YW METOJOM  TOJTypeaKIivii;
YPaBHEHHsI OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX MPOLIECCOB MPU TMAPON3€e PACIyIaBOB COJIeN U
11e/104e, BOJHbIX paCTBOPOB KHUCJ/IOT, 11ie/I0uel U coJiel;
- OompeienATh 3apsf Apa, aTroma 3/eMeHTa; KOJMYeCTBO NIPOTOHOB, HEMTPOHOB, 3/IeKTPOHOB B
aToMe; COCTaB M30Tomna; (opMysibl 371eKTPOHHOro obsaka s-,p-,d-,f- 3/1eKTpOHOB; BajieHTHBIE
BO3MOJKHOCTM aTOMa; BUJI XMUMHYECKOM CBSI3U XUMHUYECKOTO COeJWHEeHUs; reoOMeTpUYecKoe
CTpPOeHWe MOJIeKY/Ibl; SHTAJIbIIMIO0 PeakLUK; SHTPOIMUI0 peakLMy; TeIioBou 3(@(eKT peaklyy;
CKOPOCTb peakLUy 10 U3MEeHEeHUI0 TeMIlepaTyphl; U3MeHeHre CKOPOCTH Peakliy B 3aBUCUMOCTHU
OT YC/JOBWIA; HampaB/ieHHWe CMeLeHUs] XUMUUeCKOro paBHOBECHSI B 3aBUCHMOCTH OT yCJIOBMA;
CTereHb JUCCOLMAI[MKM BellleCTBa; KOHCTAHTY AUCCOLMALUY; KO3 ULIMeHThI TIPU COCTaB/IeHUH
ypaBHeHuii OBP; BoccTaHOBUTENb M OKUC/IUTE/Ib; PeakLUi0 Cpe/ibl PU FUAPOJIM3e COJiel; COCTaB
BeIL[eCTB, 00Pa3yrOLMXCs TPH 37eKTPOJIM3e PAaCTBOPOB M PacIl/IaBOB IL[eJI0Uei U Cojield, BOJHBIX
pPacTBOPOB KUCJIOT;
- pellaTh 3a/lauM M0 TEPMOXWUMHUUECKUM YPaBHEHHUSM; Ha BbIUMC/E€HHWE CKOPOCTHM XUMHUUYECKOU
peakiuu 10 KWHETUUeCKOMY YpaBHEHMIO; pellaTh pacyéTHble 337jaud C KCI0/Jb30BaHUEM
BEJIMUMH: MaCcCOBasi /I0JIs1 BBIXO/la BEIL[eCTBA, MAacCoOBasi /10JIsl BelecTBa B pacTBope, 0O0bEMHast
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Jlo71s ra3a B CMecH ra3oB, 00bEMHast 10715 BbIX0/]a BellleCTBa; pellaTh paCYETHbIE 33/laul METOZIOM
COCTaB/IeHUs] CUCTeMbI YpaBHEHUH.

CHHCOK HCTOYHUKOB HH(popMaLun

e Xwumus 10 kacc. ba3oBeiii ypoBeHb: YueOHUK /7151 0011je00pa3oBaTebHBIX yUpex/jeHnH.
Iabpuensa O.C.- M.: [Ipoda, 2010.

e Xwumus 11 kacc. Ba3oBeiii ypoBeHb: YueOHUK /7151 0011je00pa3oBaTebHBIX yUpeXx/eHnH.
Iabpuensa O.C.- M.: [Ipoda, 2010.

METOJI[I/I‘—IECKI/IE nocoous AJIA YUHUTE/IA

e Tabpuesnsin O.C IIporpamma Kypca Xxumuu it 8-11 kymaccor 0611eob6pa3oBaTe/TbHBIX
yupexxaeHuit. - M.: [Ipocda, 2005. -78c.

e TabpuesnsiH O.C, JIvicoa I'.I"., BBegenckas A.I'. Xumus. 11 knacc: B 2u. U.I:
HacronbHasi kaura yuurerns. - M.: [Ipoda, 2003. - 320c.

e Tabpuesnsa O.C, JIvicoa I'.I"., BBegenckas A.I'. Xumus. 11 knacc: B 2u. Y. II:
HacronbHasi kaura yuurerns. - M.: [Ipoda, 2003. - 320c.

Jlono/iHMTeIbHAA /IUTepaTypa A/ YUUTe/Is

e Ta6puensiH O.C., OctpoymoB W.I". Ob111as XMMUs B TeCTax, 3aJjauax, yrpakHeHusx. 11
Knacc: Yue6. mocobue st o6iieo6pasoBar. yupexaenui. - M.: [lpoda, 2003.- 304c.

e Pageuxuii A.M., I'opuikosa B.I1., Kpyrnukosa JI.H. [Iugaktrueckuii MaTepya mo
xumun st 10-11 kmaccoB: mocobue st yuutesnsi. — M.: TIpocgettienue, 2004. — 79 c.

JlonoiHUTe IbHAA JTUTepaTypa Al y4aluxcs

e babkoB A.b., TTonikoB B.A.- O611ast 1 Heopranndeckasi xumusi: [locobue aist
CTapIIIeKIacCHUKOB U abutypueHToB. M.ITpocBeitienne, 2004 — 384 c.

¢ Kysbmenko H.E., Epemun B.B Hauana xumuun. Yue6. mocobue /st CTapIieKIacCHUKOB U
MOCTYTAIIIUX B BY3bl.. — M.: [Ipoda, 2001. — 324 c.

e FEI'D-2026: Xvmus: peasbHble 3a7aHus: / aBT.-cocT. Kopomenko A.C., CHactvHa M.I'.-
M.: ACT:Actpesnb, 2008.-94c. — (PenepanbHbI MIHCTUTYT TeAaroruueckux u3MepeHui).

e AxwmetoB H.C. O01ijast u HeopraHWUuecKasi XumMusi: Yue0. /71t By30B. - 4-e U3/, UCTIP.-
M.: Beicm. wk. U3a. Lentp «Akagemusi», 2001.

e T'nunka H. JI. O6uias xumust.- JI.: Xumus, 1985

e EnuHbIN rocygapcTBeHHbIN 5k3ameH 2004: KoHTpo/ibHBbIE M3MepUTe/IbHbIE MaTepUallbl:
Xumus.- M.: [IpocseijeHue.

e UnpineBa A. H. Yue6Hoe rocobuvie 1o XUMUM [ijisi CTapIIeKJIaCCHUKOB U aOUTypHEHTOB. -
[Terpo3zaBogck: AO «KAPOKO», 1996.

e Crénun B./1., LIBeTkoB A.A. Heopranuueckast Xumusi: YueOHUK /11 XUMAUYECKUX U
XHUMUKO-TeXHojoruueckux BY3oB. - M: Briciias mikosa, 1994.

e Tpetwsikosa FO. [1., Metnuu FO. I'. OcHoBbI 0611eii xumun: YuebHoe rmocobue st
yuaiumxcs 1o (akynbtaTUBHOMY Kypcy.- M.: IIpocseltjenue, 1985.

e Vraii fI.A. OO61ijasi U HeopraHudeckasi XUMusi: Y4e0./1/1s1 By30B, 2-e u3jl., ucrp.- M.:
BBICIII. 11IK., 2000.

e MULTIMEDIA — noazep»kka npeameTa

* BupryanbHas mkona Kupunna u Medogus. Ypoku xumun. 10-11 knaccsl. — M.: OO0
«Kupunn u Medoguii», 2024

e Xwumusi. MynsTUMeuiHOEe yueOHOe mocobue HoBoro obpasiia. — M.: 3A0
[Tpoceewenne-MEINA, 2005.
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¢ [Ipe3zentauuu, KoTopble BXxogsaT B YMK I'abpuensHa O.C. 10-11kmacc

® DOnekTtpoHHbIe pecypcbl: PI'BHY «®enepanbHbiii MHCTUTYT Iejaroruyeckux
u3Mepenuii», https:/fipi.ru/, Coam I'MA: Pemry OI'D, https://inf-oge.sdamgia.ru/teacher

e Caiit obpa3oBaTesibHOM opraHu3aruu — https://sch-63-nsb.edusite.ru/

ChemNet. «Xumnueckast uH(GopMalioHHasi ceTb: Hayka, o6pa3oBaHue, TeXHOJIOTHI»
(odunmanbHOe uzganue XuMuueckoro gaxkynsteta MI'Y). school410.spb.ruprosv.ru

Envnas Komtekiys 1udpoBbIX 0Opa3oBaTebHBIX pecypcos (school-
collection.edu.ru). school410.spb.ruimc-nev.ru

XuMuK.ru. KpynHeuimii pyCCKOsi3bIYHbIM XUMHAYECKUU MOPTasl: SHUUK/IONe U, CIPABOUHUKH,
yueOHUKH, HOBOCTH HAyKH. imc-nev.ru

WebElements. IHTepakTHBHas reprouueckasi Tabuiia ¢ 1o fpoOHBIMI JAHHBIMH 110
3/1IeMeHTaM. imc-nev.ru

ChemWorld.Narod.Ru — pa3zzaen «Mwup xumun». school410.spb.ru

CalT KypHasa « XMMUS U )KU3Hb». PIOSV.Tu
CaliT «Dy1IeMeHThI XKU3HU» (0 OMOreHHBIX 3/IeMeHTax). imc-nev.ru
BupTtyanbHbie 1ab0paTOpyy U CUMYISITODBI:

«BuptyJlab» (pa3zgen «Xumusi»). pschem.ru

BupryanbHbie naboparopunt Munmnpocseiienus (Edsoo), «MockoBcKasi 371eKTpOHHaAst
Kosa». pschem.ru

PhET Interactive Simulations (6osiee 50 HTML5-cumynsuuii Kosmopazackoro
yHMBepcuTeTa). pschem.ru

ChemCollective (BupTyanbsHasi 1abopatopusi Carnegie Mellon University ¢ BO3MO>KHOCTbIO
CMeIIMBaTh PeakTHBbI). pschem.ru

O6pasoBaresbHble TUIaTHOPMbI U OH/IaHH-KYPChI:

Poccutickast a/iekTpoHHas 1Kona (resh.edu.ru). pschem.ruimc-nev.ru

«fIKnacc». pschem.ru
Stepenin.ru (3/1eKTPOHHBIN yueOHHK 110 OPraHNUeCKOH XVUMUH).
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