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1. IlnanupyemMsle npeMeTHbIE Pe3y/IbTaThl 0CBOEHH y4eOHOro npeaMera « X UMHA»

KomnerteHniyu

OO01ieyuebOHbIE 1. YuebHO-0p2aHu3ayuoHHble:
e B/IJeTh PA3/IMYHBIMU CITIOCOOAMU CAMOKOHTDOJIS;
e ormpeesniATh MpobeMbl COOCTBEHHOH yueOHOM AeaTeTbHOCTA U YCTaHAB/IUBATh UX MPUUKHbI;
e OMpeJeiATL CO/lepP)KaHre CBOeM yueOHOM eATenbHOCTH;
*  KOpPPEKTHPOBaTh 00beM COOCTBEHHOU yueOHOU [1esITe/TbHOCTH;
e Co0/r0IaTh TIOC/IEI0BATETBHOCTD AEMCTBUM 110 JOCTV)KEHHIO 1je/lel caMooOpa3oBaTelbHOM J1esiTe/TbHOCTH.
2. YuebHO-uH(opmayuoHHble:
*  COCTaBJISITb KOHCIEKT TEKCTa, BbICTYTI/IEHUS;
*  COCTaBJISITh PELIEH3UI0 Ha OTBET;
e BBINOJIHATH pedepaTUBHBIE PabOTHI;
e BBIOMpATh CTHJ/Ib U3/I0XKEHUSI B COOTBETCTBUH C 3aJlauaMU TEKCTa;
*  WCII0/Ib30BaTh, UCXOAs U3 yueOHOM 3a/1auM, pa3/inuHbIe BU/bl MOZETUPOBaHMS.
3. YuebHo-uHmen1ekmyanbHble:
e ONpeJesisiTh MPUUMHHO-C/Ie[ICTBEHHYIO CBSI3b MEXKY KOMITOHEHTaMH 00beKTa;
e BBLITIOJIHATH CPaBHEHUe T10 aHAJIOTHH;
*  OCYLIECTBJISAITb OMIPOBEP)KEHHE apryMeHTOB;
e permath NpobieMHbIe yueOHbIe 3a/jauu;
e KOMOMHHMPOBATH M3BECTHBIE CPE/ICTBA /I/Isl pellleHus] HOBBIX 3a/1ay;
e TIPOBOAMTBL PabOTYy MCC/Ie[OBATEILCKOTO XapaKTepa;
e  BJa/leThb HaBbIKAMU aHa/M3a U CUHTEe3a;
*  OCYIIECTBJIATh MBIC/IEHHBIM 3KCTIEPUMEHT.
4. Yueb6HO-KOMMYHUKAMueHble:
e BBICTYIATh Tiepe]] ayIuToprel;
e  BeCTH MOJIEMHUKY, Y4aCTBOBATh B JUCKYCCUH;
e  OBbITb KOPPEKTHBIM K MHEHHIO [IPYTHX;
e  HaxoAUTb MpUeM/eMOe pellieHre MPU HaJIMUMK Pa3HbIX TOUEK 3DeHus;
e yMeTb JJOHECTH CBOe MHEHUe JI0 IPYTUX.

[TpegmeTHO- IIpedmemHo-uHpopMayuoHHas cocmaeasowas 06pazo08aHHOCMu:
OpPHEHTUPOBAHHbIE 3HaTh
- BOKHEHIIIHe XUMUUECKHe TTOHSATHS: BeI[eCTBO, XMMHUUECKUIA 37IEMEHT, aTOM, MOJIEKY/1a, OTHOCHTE/TbHbIE aTOMHAsT 1
MOJIEKY/ISIpHasi MacChl, MOH, a/VIOTPOIIHsI, U30TOIIbI, XMMHUUeCKasi CBSI3b, 3/IEKTPOOTPHUILATEIbHOCTh, Ba/IeHTHOCTD, CTEIEHb
OKHCJIeHHS], MOJIb, MOJISIPHAasi Macca, MOJISIPHBIM 00beM, BeIlleCTBa MOJIEKY/ISIPHOTO ¥ HEMOJIEKYJ/IIPHOTO CTPOEHHS, PAaCTBOPHI,
3JIEKTPOJIUT U HE3IEKTPOJIUT, JIEKTPOTUTHYUECKAS IUCCOLIMALINS, OKAC/TUTETb U BOCCTAHOBUTETb, OKUC/IEHUE U




BOCCTaHOB/IeHUe, Ter10Bo 3 (eKT peaki[ii, CKOPOCTh XUMUUECKOW peakiUM, KaTaau3, XUMUUYeckKoe paBHOBeCHe,
yTJIepo/iHbIY cKeneT, (hyHKIMOHa/IbHas TPYyTITa, ©U30MepHsi, TOMOJIOTHS;

- OCHOBHbI€ 3aKOHbI XUMHUH: COXPAHEHUSI MAaCChI BeIIleCTB, IIOCTOSTHCTBA COCTaBa, MePUOANUECKHUI 3aKOH;

- OCHOBHbIE TEOPUM XUMUU: XUMUUYECKOM CBSI3H, 3/IEKTPOJTUTUUECKOMN AUCCOI[MALIUU, CTPOEHUSI OPTraHUUeCKUX COeUHEeHU;
- Ba)KHeMIIIMe Bell[eCTBa U MaTepyasibl: OCHOBHbIE MeTaJUIbl U CTUIAaBhI; CepPHasi, COJIsTHAsl, a30THAsl U YKCYCHast KUCTIOTHI;
11Ie/I04M, aMMHaK, MUHepasibHble y00peHusi, MeTaH, STUJIeH, aleTu/ieH, 0eH3071, 3TaHO, )KUPbI, Mbl/Ia, TJIF0K03a, CaXapo3a,
KpaxMaJl, KjeTyaTka, Oe/ki, ICKyCCTBeHHbIe U CHHTeTHUeCKre BOJIOKHA, KayuyKH, TIIaCTMACChI;

JesimeabHOCMHO -KOMMYHUKAMUBHAsi cocmassitowjas 06pazoeaHHocmu:

YMETb:

- Ha3bIBaTh M3yUeHHbIe Bell[eCTBa 0 "TPUBUAIBHOW' WX MeXIYHapOJAHOW HOMEHK/IATYpe;

- OTpeJieNiATh: BaJIEHTHOCTb U CTeleHb OKUC/IeHUsS] XUMUYEeCKUX 3/IeMEHTOB, TUTl XUMUUeCKOW CBSI3U B COeZIMHEHUSIX, 3apsi/]
MOHa, XapakTep Cpe/ibl B BOJHBIX PaCTBOPaX HEOPraHUUeCKUX COeJMHEeHUW, OKUC/IUTeTb U BOCCTAHOBUTE/b, PUHA//IEXKHOCTD
BeLeCTB K Pa3/IMYHbIM KJjlacCaM OPraHUYeCcKUX COeUHEeHUI;

- XapaKTepr30BaTh: 37IEMEHThI MaJIbIX MIEPUOZIOB TI0 X TI0JIOXKEHUIO B Tlepuoindeckoit cucreme [1.M1. MeHeneeBa; obiye
XUMHUYeCKHe CBOKMCTBA METa/I/IOB, HEMETAJIJIOB, OCHOBHBIX KJ1aCCOB HEOPTaHUUYECKHX U OpraHMYeCKUX COeJMHeHU; CTPOeHre
Y XMMUYeCKHe CBOMCTBA U3yUYeHHbIX OPraHWYeCKUX COeJMHeHUH;

- 00BSICHATD: 3aBUCUMOCTb CBOMCTB BEILeCTB OT MX COCTaBa M CTPOEHUSI; PUPOAY XMMHUECKOU CBSI3U (MOHHOM, KOBaJIEHTHOM,
MeTa/l/TN4YeCcKoi), 3aBUCUMOCTb CKOPOCTA XMMUUECKOW peakLiMU U MOJI0’KeHHS] XMMUUeCKOT0 PaBHOBECHSI OT Pa3/InUHbIX
(hakTOpOB:

- BBIMOJTHSATh XUMHAYECKUW SKCTIEPUMEHT M0 Paclo3HAaBaHUIO Ba’KHEUILIMX HEOPraHUYeCKUX U OpraHUYeCKUX BellleCTB;

- IPOBOJUTHL CAMOCTOSATE/TbHBINA MOUCK XUMAYECKON UHPOPMALIUK C UCI0/Ib30BAHUEM Pa3/IMUHbIX UCTOYHUKOB (Hay4YHO-
TIOTTY/ISIPHBIX W3/lJaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypCcoB VIHTepHeTa); UCTI0/Ib30BaTh KOMITbIOTEPHbIE TEXHOJIOTHH [IIsI
06paboTKH U nepejau XUMAYeCKOW HH(POPMALIMHU U ee Tpe/ICTaB/IeHs B Pa3/IMUHbIX GopMax;

LleHHOCMHO-OpUeHMAayYUoHHAs cocmaesaswdsi 06pazoeaHHOCMu:

-HCII0/Tb30BaTh MPUOOpPETEHHbIE 3HAHUS M YMEHUS B TIPAKTUUECKOH [1eSITe/IbHOCTH U TIOBCEJHEBHOM YKU3HU IS

- 00BsiCHeHYsI XUMHUYeCKUX SIBJIEHUH, POUCXOASAIINX B TIPUPOZe, ObITY U Ha TIPOU3BO/ICTBE;

- ompe/iesieHyst BO3MOYKHOCTH IMPOTEKAaHUsI XUMHUUECKHX TTPeBpallleHUi B pa3/IMUHbBIX YCIOBUSX U OL[eHKU MX TOC/IeCTBUN;
- 9KOJIOTUYeCKH TPaMOTHOT'O TIOBe/IeHUsI B OKPY»Kalollleil cpefie;

- OLIEHKH BJTUSIHUS XMMUYECKOTO 3arpsi3HEHUs OKPY)KAIoI[el Cpe/ibl Ha OPraHWu3M YejIoBeKa U IPyTHe )KUBbIe OPraHU3MBbI;
- 6e3omacHoro obparieHyst C TOPIOUMMH U TOKCUUYHBIMH BeIlleCTBaMH, J1ab0paTOPHLIM 000PY/[0BaHHEM;

- TIPUTOTOBJIEHUS] PAaCTBOPOB 3aZIAHHOM KOHIIEHTPALIMHU B ObITY U Ha MPOW3BO/ICTBE;

- KPUTUUYECKOU OL|eHKHU [I0CTOBEPHOCTU XMMUUeCKoW MH(OPMaliY, OCTyNaroliel U3 pa3HbIX UCTOYHUKOB.

Mertarnpe/iMeTHbIE

PecyasmusHble YY/T:




pe3y/abTaThl 00yueHust ® yMeHUe CaMOCTOSITE/IbHO OTpe/ieisiTh LieJii CBoero oOydeHUs], CTaBUTh U (DOPMYIMPOBaTh [/1s1 cebsi HOBBIE 3afiauu
B yuébe U MMo3HaBaTe/bHOM /IeATe/IbHOCTH, pa3BUBAaTh MOTHBBI U MHTEPEChI CBOEH TI03HABATeIbHOM [1esITe/TbHOCTH;

® yMeHHe CaMOCTOSITe/IbHO TJIaHUPOBATh MYTH [JOCTU)KEHUS 1iefiei, B TOM uuc/ie aibTepHaTUBHbIE, OCO3HAHHO
BbIOMpaTh Harbosiee 3¢ deKTHBHBIE CTOCOOBI pellieHus yueOHbIX 1 TT03HaBaTe/IbHBIX 3a/1ay;

® yMeHHe COOTHOCHThH CBOM [IeHiCTBUSI C TJIAHWPYEeMbIMHU pe3y/bTaTaMH, OCYIIEeCTB/ATb KOHTPOJIb CBOeW JesATelbHOCTH
B TIpOIlecce JOCTH)KEHWSI pe3y/bTara, OIpejensaTh CIIOCOObI AeMCTBUM B paMKaxX TPe/OKeHHBIX YCIOBUM U
TpeOOBaHUH, KOPPEKTHUPOBATh CBOU JIEUCTBUSI B COOTBETCTBUU C U3MEHSIIOILENCS CUTYal[Hel;

® yMeHHe OLleHHWBaTh MPABUILHOCTD BBITIO/IHEHUS y4eOHO 3aaur, COOCTBEHHbIE BO3MOKHOCTH €€ pellleHMs;

Ilo3nasamenbuble YYJI:
® aHa/IM3MPOBaTh, CPaBHUBAThH, KIaCCU(PULIMPOBATh U 0000I1aTh (aKThl U SIBJIeHUs. BBISBAATE MIPUUUHBI U CI€/ICTBUS
TIPOCTHIX SIBJIEHUM.
® OCYIIIeCTB/ISATh CpaBHEHWe, KIaCCU(HUKAINI0, CAMOCTOSITeJTbHO BBIOMpasi OCHOBAHUSI U KPUTEPUH [i/Is yKa3aHHbBIX
JIOTUYEeCKUX oreparyi;
® CTPOMTBH JIOTUUECKOe pacCy>k/ieHue, BK/IIYarolllee yCTaHOB/IeH!e PUUNMHHO-C/Ie/[CTBeHHBIX CBSI3ei.
® CO3/laBaTh CXeMaTHUeCcKre MO/Je/d C Bblje/IeHeM CYIleCTBEeHHbIX XapaKTepHUCTHK 00beKTa.
® COCTaBJIATh T@3UCHI, pa3/TMUHbIe BUbI TVIAHOB (TIPOCTBIX, CJIOXKHBIX U T.I1.).
® 1peoOpa30BbIBaTh MH(OPMAIUIO W3 OJHOTO BUZA B APYToM (Tab/IMily B TEKCT U TIp.).
® yMeTh OIpefeNsiTb BO3MOXKHbIE MCTOUHUKHM HEOOXOAUMBIX CBe[eHWM, TIPOU3BOJWUTL TIOUCK HH(OpMaIiH,
aHa/IM3UPOBaTh U OL[€HUBATh €€ [0CTOBEPHOCTb.
Kommynukamusenble YY/I:

®* yMeHWe OpraHM30BbIBaTb yueOHOe COTPYJHMUECTBO W COBMECTHYH [JeSTelbHOCTH C  yuuTeleM |
CBepPCTHUKaMH; paboTaTh WHAWBUAYAJBLHO W B TPYINe: HaXOAWUTh oOIljee pelleHde W pa3pellaTb KOH(JIUKTHI Ha
OCHOBE COTJIaCOBAaHMUSI MO3ULIMI U YuéTa UHTepecoB; (POPMYIMPOBaTh, apr'yMEHTHPOBATh U OTCTaMBaTh CBOE MHEHUE;

® yMeHHWe OCO3HAaHHO MWCIO/b30BaTh peueBbie CPeJCTBAa B COOTBETCTBUU C 3ajaueil KOMMYHMKAI[UU [Jisi BbIpaXKeHUsI
CBOMX UYYBCTB, MbICJIeHl U TOTpeOHOCTeH; TIaHMPOBAaHUS W PEryJisiiuM CBOel esTelbHOCTH; BiaZieHWe YCTHOW U
MMCbMEeHHOU peublo, MOHOJIOTMUYeCKOM KOHTEeKCTHOMN peublo;

¢ (¢opMupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B 00/1aCTH HCIIO/Ib30BaHUS WH(GOPMAI[MOHHO-
KOMMYHMKaI[MOHHBIX TeXHOJIOTHj;

¢ ¢opMupoBaHMe U pa3BUTHE SKOJIOTUUECKOTO0 MBIIIJIEHUs, yMeHWe TIPUMEHATb ero B [I03HaBaTeIbHOMH,
KOMMYHUKaTHUBHOM, COLIMA/IbHOU MPaKTHKe U MpodeccuoHabHOW OpUeHTal[1H.

JINYHOCTHBIE pe3y/IbTaThl | ® B LIEHHOCTHO-OPHEHTALMOHHOU cepe — UyBCTBO TOPJOCTH 3@ POCCUICKYI0 XMMUUECKYI0 HayKy, T'yMaHU3M, OTHOILIeHHe
00yueHus K TPY[y, Lie/ieyCTpeM/IeHHOCTb;
* (hopmHpoBaHHe 1JeHHOCTH 3/[0POBOr0 M Oe30macHOro oOpa3a >KU3HU; YCBOEHHe TIPaBU/I UHAWBUAYATBHOTO U
KOJIJIEKTUBHOTO 06€30T1aCHOTO MOBe/IeHNS B UPe3BbIYaHbBIX CUTYalUsIX, YTPOXKAIOIINX >KU3HU U 3/I0POBBIO JIFO/IeH;




® B TPYJOBO# chepe — rOTOBHOCTb K OCO3HAaHHOMY BHIOODY JasbHeliIeld 00pa3oBaTe/lbHOM TPaeKTOPHH;

® B II03HaBaTe/IbHOMN (KOTHUTUBHOM, MHTE/JIEKTyalbHON) cpepe — yMeHUe yIpaB/isATh CBOeU 1M03HaBaTeIbHOU
[,eTe/IbHOCTBIO.
(opmupoBaHye OCHOB 5K0JIOTMUeCKOU KY/bTYPBl, COOTBETCTBYHOILIeH COBPEMEHHOMY YPOBHIO
9KOJIOTUUECKOTO MBIIUIEHUs], pa3BUTHE OIbITa 5KOJOTMUeCKW OPUEeHTHMPOBAHHOM pe(/ieKCMBHO-OLIEHOUHOM U
NIPaKTUYeCKON [1eSTe/IbHOCTU B )KU3HEHHBIX CUTYyaLUsX;

2. Copep)kaHue yueOHOro nmpeaMera « XuMHA»

Tema 1. CTpoeHue aToMa 1 nepuoguueckui 3akoH /. 1. MenpeneeBa (4 u)

OCHOBHbIE CBe/IeHUSI O CTPOEHHWU aToMa. Sapo: TMPOTOHBI U HEWTPOHBL. M30TOmbl. ONEeKTPOHBL. JeKTPOHHAas 000/04YKa. OHepreTHUecKuit
ypoBeHb. OCOOEHHOCTH CTPOEHMs 3/7IeKTPOHHBIX 000/I0UEK aTOMOB 3/IEMEHTOB 4-r0 M 5-TO MepHoZioB Tepuoandeckoid cuctembl [I. Y. MeHpeneeBa
(mepexoiHBIX 371eMeHTOB). [ToHsTHE 00 OpOuTaNsX. S- U P-OpOUTATH. DJIeKTPOHHBIE KOH(MUTYPALiH aTOMOB XUMUYEeCKUX 3/IeMEHTOB.

[Tepuoanueckwuii 3akoH [.M.MeHeneeBa B cBeTe yueHus1 0 CTpoeHur atoma. OTkpeiThe [. V1. MeHpeneeBbIM NepuoNUeCcKoro 3akoHa.

[Teproguueckast cucreMa XMMHUeCcKUx yieMeHToB /I. . MeHeneeBa - rpaduyeckoe 0TOOpakeHHe MepHOANUeCKOro 3akoHa. DU3NUeCcKUil CMBIC/
TIOPSAIKOBOTO HOMepa 3J/IeMeHTa, HOMepa Iepuojia U HoMepa Ipynnbl. BaneHTHble 3/1eKTpoHbI. [IpUUrHbBI M3MeHeHHs1 CBOWCTB 3JIEMEHTOB B MepHUoJiax U
rpyrnax (r/laBHbIX MOArPYIINax).

[Tonoxxenre BoAOpOJa B MepUOAWYECKOU CUCTeMe. 3HaueHHe IMepUOJUYeCKOro 3aKOHa Y IepUOJUYecKOU CUCTeMbl XMMHUYECKUX 3/1eMeHTOB /.
W.MeHnpeneeBa /1151 pa3BUTHSI HAYKU U IOHUMaHUSI XMMHAYECKOW KapTHUHBI MUpa.

JdemoHcTpanuu. PasmiuHble (OpMbI IEPUOAUUECKON CUCTEMbI XMMUUECKUX 371eMeHTOB /1. V1. MeH/ieneeBa.

Tema 2. CTpoeHue BemiecTBa (12 u)

Nonnas xumuyeckasi cBsisb. Katvonbl 1 aHWoOHBL. Knaccudukaiysi MOHOB. VIoHHbIe KpucTa/yiiyeckue perieTku. CBOMCTBA BeLECTB C 3TUM TUIIOM
KPUCTa/UTMYeCKUX pPeLleTOoK.

KoBaneHTHasi xuMuuyeckasi CBsi3b. JJIEKTPOOTPHULIATENBLHOCTL. llonsipHast U HemosisipHasi KOBajieHTHble CBsi3W. [umosb. [TonsipHOCTE CBSA3U
YU TIOJSPHOCTb MOJeKy/abl. OOMeHHBIH W /IOHOPHO-AaKIIENTOPHBIA MeXaHW3Mbl 00pa30BaHUSI KOBAJEHTHOM CBSI3U. MOJIEKy/IsipHbIE W aTOMHbBIE
KpHUCTanyeckue peiieTky. CBOMCTBA BeLeCTB C STUMU TUMAaMU KPUCTa//INYeCKUX pelleToK.

Metainueckass XuUMHUueckass CBsi3b. OCOOEHHOCTH CTPOEHHSI aTOMOB MeETAa/UIOB. MeTalinueckass XMMUYecKas CBs3b W MeTa/ThuecKas
KpHCTananyeckas pemietka. CBOMCTBaA BellleCTB C 3TUM TUIIOM CBSI3U.

BogopogHasi xuMuueckasi CBsisb. Me)XMO/eKyJ/IsipHasi U BHYTPUMOJIEKYJ/ISIpHasi BOJAOPO/iHast CBsI3b. 3HaUeHHe BOJOPOAHOW CBSI3U [Jisi OpraHu3aluu
CTPYKTYP OHOIIO/TUMEPOB.

Peakiuu, uaymye 0e3 W3MeHEHHUs COCTaBa BeIeCTB. AJUIOTPONUS W a/UIOTPOITHbIE BUAOW3MeHeHHUsl. [IpUUMHBI a/lJIOTPONIUM Ha TMpUMepe
MoudUKalii KUCI0poAa, yriepoza u ¢ochopa. O30H, ero 6uonornyeckast poib. V3oMepbl U U30MepuUs.



I'a3o06pa3Hoe cocTosiHUe BelllecTBa. TpH arperaTHbIX COCTOSIHUSI BOAbl. OCOOeHHOCTH CTpOoeHusl ra3oB. MossipHBI 06beM ra3o06pa3HbIX BelLecTB.
[Tpumepsl ra3000pa3HbIX NMPUPOJHBIX CMeCel: BO3[yX, MPUPOJHBIN ra3. 3arps3HeHHe aTMocdepsl (KUCIOTHbIE [OXKAW, MapHUKOBBIA 3¢ dekT) 1 60pnbda
C HUM.

[pepcraButeny ra3000pa3HbIX BEILECTB: BOAOPO/, KUCI0PO/, YIJIeKUC/IbIM ra3, aMMHUak, STuieH. VX rnonyueHre, cobrupaHue U pacrio3HaBaHUe.

TBepzoe cocTosiHue BeljecTBa. AMOp(HbIe TBep/ble BellleCTBa B MPUPOJE U B JKU3HU Ue/OBeKa, MX 3HaueHWe U npuMeHeHre. Kpucrannmnyeckoe
CTpOeHMe BelleCTBa.

[HucnepcHele cuctemsl. [loHATHe 0 AucnepcHbIX cucteMax. [lucnepcHas ¢a3a u gucriepcroHHas cpefa. Kiaccugukanys AUCHepcHbIX CUCTEM B
3aBUCHMOCTH OT arperaTHOTO COCTOSIHUSI [JUCTIEPCHOM Cpefibl U AWCIepCcoHHOM (a3bl.  I'pyboancrniepcHbie CUCTEMBI: SMYJ/1bCUH, CyCIIeH3MH,
aspo3o/m. ToHKOAWCIIepCHBbIe CUCTeMBI: Te/Id U 30JIH.

CocrasB BelecTBa M cMecel. BeljecTBa MOJIEKY/ISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs1. 3aKOH ITOCTOSTHCTBA COCTaBa BelleCTB.

[TonsTHe «Jons1» M ee Pa3sHOBUIAHOCTU: MaccoBas (fo/i 3/IeMEHTOB B COeJMHEHWM, [0/l KOMIIOHeHTa B CMeCH - [0/ IpUMeced, [0Jis
PaCTBOPEHHOT0 BelleCTBa B PacTBOpe) 1 o0beMHast. []0/1s1 BbIX0/ja TPO/IYKTa Peak{i OT TeOPeTHUeCKH BO3MOXKHOTO.

JemoHcTpanuu. Mojenb KpUCTa/VIMYeCKOW peLleTKd XJIOpyJa HaTpus. Mojenu KpUCTa/IMUeCKUX pelIeToK «CyXoro jbAa» (WId uoja), anamMasa,
rpadura (1 kBapua). Mogens Mmosekynabsl JHK. OO6pasipl pasnuyHbIX AMCIEPCHBIX CHCTEM: 3MYJ/bCHM, CYCTIeH3WH, aspo3osied, rejed M 307eil.
Koarynsauus. Cunepesuc. ekt Tungans.

ITpakTHyeckas pabdora Nel. [Tonyyenue, cobvpaHue 1 pacro3HaBaHUe ra30B.

Tema 3. Xumnueckue peakiu (9 u)

Peakijun, wuayie C H3MeHeHMeM COCTaBa BellleCTB. Peakuyy coeJMHeHHs, pa3/ioXKeHWs, 3aMellleHUsi U oOMeHa B HeOpraHWUuYeckod u
OpraHuyeckorl XxumuM. Peakuuum 5k30- M 3HAOTepMuueckue. TeryioBod 3(QQeKT XMMUUeCKOM peakLuM U TepMOXMMHUYeCKHe ypaBHeHus. Peakuuu
rOpeHusi, KaK YaCTHBIN Cylyuail 5K30TepPMUYeCKUX peaKLUii.

CkopocTb XUMHYecKol peakiyyd. CKOPOCTb XMMHUUECKOW peaklMi. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW peakLyd OT INMpPUPOJbl pearvpyroLmx
BeIlleCTB, KOHL|EHTpAllK, TeMrlepaTypbl, TUIOL[aJ TOBEPXHOCTH COTPUKOCHOBEHMSI M Karaiu3aropa. PeakiiuM romo- U reTeporeHHble. [loHsiTMe o
KaTasm3e U KaTaau3aropax. @epmMeHTHI Kak OMOI0rHyecKre KaTaan3aTophbl.

OO6paTtMMOCTh XMMHYeCKUX peakuuid. HeobpaTtumble u oOpaTuMble XUMHUeckve peaknud. COCTOsSHMe XWUMWYEeCKOTO PpaBHOBECHUs [ist
00paTUMBIX XUMUUECKNX peakuyii. Crocobbl CMelljeHHs XMMHYeCKOrO paBHOBECHs Ha IMpHUMepe CHHTe3a aMMHaka. [IoHsATHe 00 OCHOBHBIX HAy4HBIX
MPUHLIMTIAX TIPOU3BO/ICTBA Ha MIpUMepe CUHTe3a aMMUaKa Wi CepHOM KHCIOTHI.

Peakiuy MOHHOTO 06MeHa B BOJHBIX pacTBopax. Cpe/ia BOAHBIX paCTBOPOB: KUC/as, HeliTpabHas, jenoudas. BOJIOPOJHBIN TTIOKA3ATEJIG (PH)
PACTBOPA.

O/eKTPOUTEI U He3/IeKTPOIUThL. DJIeKTPOIUTHYecKass Auccouyanus. KucaoTsl, OCHOBaHUS M COJIM C TOUKU 3pPeHHs TeOPUU 371eKTPOIUTUYECKON
JIMCCOL[MALINH.

I'mgponu3 opraHWyecKUX W HEOpPraHuuecKux coeauHeHud. Heobpatumeiii ruzposms. OO6paTuMblii  THApPOIM3  cojed. ['uaponus
OpraHMYecKUX COeIMHEHUM M ero IMpakTUueckoe 3HaueHWe JJisi TO0JlyueHus TMPOJM3HOrO CruMpTra U Mbula. buosorvyeckas posib TUApOJM3a B
MIaCTUYECKOM U1 SHEPreTUUeCKOM 0OMeHe BeIlleCTB U SHEePTUH B KJIETKe.

OKMCUTeNBHO-BOCCTaHOBUTE/bHBIE peakluy. CrerneHb okuciaeHus.. OripefenieHre CTereHW OKWC/IeHUs 1Mo ¢opmyse coeauHeHus. [ToHstue o6
OKMCJIUTe/TbHO-BOCCTaHOBUTE/bHBIX peakiusax. OKuc/ieHre U BOCCTaHOBJIEHHe, OKHUCIUTe/Ib U BOCCTAHOBUTEJTb.
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OneKTponu3. DJIeKTPOIU3 KaK OKHCIUTeTbHO-BOCCTAHOBUTE/BbHBIN MPOLIECC. D/IeKTPOIU3 PacIljlaBOB U PAaCTBOPOB Ha MpHMepe XJIOpujia HaTpusl.
[IpakTHueckoe npuMeHeHHe 3/71eKTPO/IM3a.
JeMoHcTpanuu. 3aBUCMMOCTb CKOPOCTM peakLMM OT TIPUPO/Jbl BellleCTB Ha MNpUMepe B3auUMOJEWCTBUSI pPAaCTBOPOB pa3/iMUHBIX  KUCJIOT
OIMHAKOBOM KOHLIEHTPALlUM C O/JVMHAKOBbIMM TpaHy/JaMH LMHKA W B3aWMOJENCTBUS OJWHAKOBBIX KYCOYKOB pasHbIX MeTa/UIOB (MarHus, LMHKa,
JKeresa) C COJISTHOW KMCIOTOW. Pa3soykeHue repokcuza BoJOpOJa C MOMOLbI0 KaTanu3aTopa (okcuza maprasua (IV)) u karanasel CbIporo Msica U ChbIporo
KapTtodens. IIpumMepbl HeOOpaTUMBIX peakiui, WAYIUX C oOpa3oBaHWMEM O0Cafika, ra3a WM BOJbl. B3auMopelCTBHe /UTHS W HATpUs C BOJOMU.
OO6pa3npl  KpUCTa/yioryapaToB. ['waponu3  KapOOHATOB  IEJIOUHBIX ~ METa/ZIOB M HUTpaToB IWHKa wau  cBuHia  (II).  TIpocretimnme
OKUC/IUTeTbHO-BOCCTaHOBUTE/IbHbIE PeakKLK; B3auMO/leliCTBHe L[UHKA C COJITHOM KMC/IOTOM U >Keje3a ¢ pacTBOpoM cyibdara meau (11).
JlabopaTopHbIe ONbITHL. 2. Peakiysi 3aMelleHUss MeJH >Kele30M B PacTBOpPe MeAHOro Kyropoca. 3. ITosmyuyeHue BOJOPOZAA B3aMMO/IEMCTBHEM KHUC/IOTHI
c uuHKoM. 4. TlonmyueHue KucCIOpoJa pas3/ioXKeHueM MepoKCHJa BOAOpoAa C momollbio okcuza mapradia (IV) u karanasel ceiporo kaptoderns. 5.
Peakiuu, uaymime ¢ obpazoBaHreM 0Cajika, rasa v BoAibl. 6. Pa3nuuHble c/iyuau rUApOJIM3a COei.

Tema 4. BemecTBa U ux cBoOMcTBa (9 u)

Metannel. B3anMogeiicTBue MeTa/uloB C HeMeTaljlaMH (X/J0pOM, CEpOM M KUCI0pPoJoM). B3auMozelicTBUe 1e/0YHbIX U L[eJ0YHO3eMeJbHbIX
METaJ/IOB C BOJOW. OJIEKTPOXMMUYECKMM psiJ, HaNpsUKeHUM MeTalyioB. B3aumofelcTBMe MeTajyIoB C pacTBOpaMM KHUCJIOT U COJIeH.
AnmomuHoTepMus. B3aumo/eiicTBre HaTpusi C 3TaHOJIOM.

Koppo3sust MeTasioB. [ToHSTHE 0 XMMUUYECKOW U 3/IEKTPOXUMHUECKOU KOPPO3uK MeTa/uIoB. CIoCcOOBI 3allIUThl META/IIOB OT KOPPO3HUH.

Hewmertannbl. CpaBHUTeNbHasi XapaKTepUCTHMKA TaJloreHOB Kak Haubosree TUMWYHBIX —TIpejcTaBUTesnield HeMmeTa/ioB. OKHC/IUTe/bHbIE
CBOWCTBA HEMeTa/JIoB (B3auMogielicTBYE C  MeTa/UlaMU u BOZIOPOZIOM). BoccraHnoBurenbHble

CBOMCTBA HeMeTasl/IoB (B3auMogielicTBHUE C Oosee  3MEKTPOOTpULIATENILHBIMM ~ HeMeTa/ylaMM U
C/I0XKHBIMH BelleCTBaMU-OKUCTUTE/ISIMU).

Kucnotsl Heoprannueckue u opraHuueckue. Knaccugukanys KacaoT. X¥UMAUeCKWe CBOWCTBa KUC/IOT: B3aUMOJeICTBUe C MeTaljlaMi, OKCHZAMU
MeTaJlJ/IoB, THPOKCUAMH MeTaJlJIOB, COJISIMU, CTUPTaMH (peakuys sTepudukanyi). Ocobbie CBOMCTBA @30THOM M KOHL|EHTPUPOBAHHOUW CEPHOM KHC/IOTHI.

OcHoBaHus HeopraHuyeckye U opraHrueckrde. OCHOBaHMS, UX KjlacCUPUKaLysa. XUMAYeCKHe CBOMCTBA OCHOBAHMI: B3aUMO/IeHCTBUE C KMC/IOTaMH,
KUCJIOTHBIMU OKCH/IaMH U COJisiMU. Pa3noykeHre HepaCTBOPUMbBIX OCHOBaHUIA.

Conu. Knaccugukauys conei: cpefiHyie, KUC/Ible U OCHOBHble. XMMHUECKHe CBOMCTBA COJIel: B3aUMO/eMCTBUE C KUC/IOTaMH, Lije/l04aMU, MeTasllaMH
u conssmu. IlpeacTaBuTe/d coneid U MX 3HaueHWe. XJIOpW[ HaTpwis, KapOboHaT Kanblus, dochaT Kamblus (CpeJHMe COJH); THAPOKapOOHAThl HATpUS U
aMMOHUS (KUCJTbIe COJIN); TUAPOKCcOKapboHaT meau (1) - Masaxut (OCHOBHasI COJb).

KauecTBeHHbIe peaKki[uu Ha XJIOPU/I-, Cy/b(dar-, 1 KapOoHAT-aHUOHBI, KATHOH aMMOHWUS1, KaTUOHBI >kene3a (I11) u (III).

leHeTrueckasi CBsI3b MeX/ly KjlacCaMU HEOPraHWYeCcKuX U OpraHudyeckux coefvHeHHU. [ToHSITHe O reHeTUUeCKOM CBSI3U U TeHeTUYeCKUX psijax.

[eHeTHuecKuil psifi MeTas1a U HeMmeTasnna. OcoOeHHOCTH TeHeTUUeCKOro psiia B OpraHuuecKol XUMHH.
JdemoncTrpanuu. Kosiekius o6pa3sijoB MeTa/uioB. ['opeHre MarHusi U allOMUHUS B KUCI0poZe. B3anMopelicTBue 11ie/10uHO3eMe/TbHBIX MeTaslyIoB C BOZOM.
B3aumopeiicTBre HaTpus C S5TaHOAOM, LMHKA C YKCYCHOM KUC/IOTOW. B3aWmogencTBhUe MeAd C KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTOM.
Pe3ysibTaTbl KOPPO3WM META//IOB B 3aBUCUMOCTH OT YCJAOBUN ee rmporekaHus. Kosnekuuss o0pa3iioB HeMeTa/uloB. KosieKius TIPUPOAHBIX
OpraHWYeCKUX KHCJIOT. B3aumopieliCTBHMe KOHLEHTPUPOBAaHHON CepHOM KHCJIOTHI C CaxXapoM, LIeJ/UTI0/I030M W Meabto. OOpasijpl TPUPOAHBIX
MHUHepaJioB, COJepsKallliX XJIOPH/ HaTpusi, KapboHaT KanbLys, GpocdaT KanbLus U rupokcokapboHaT meau (I1).






JlaGopaTopHbIe OMBITHI.

XJIOPUJIbI U Cy/b(aThbl.

ITpakTHueckas pabdora Ne2. VneHTrdrKaipiss HeOPraHW4eCKUX YW OPraHUUeCKUX COeJUHeHHH.

3. TemaTHueckoe IVIAHUPOBAHHE M0 XUMHUH C YKd3dHHEM KO/IHYECTBA YdC0B, 0TBOJUMBIX Hd 0CBOeHHE KEI)K}Z[Oﬁ TeMbI

/1 KomnuectBo | Pasmen
YPOKOB
IToBTOpEHUE
CTtpoeHue aToMa M nnepuoguueckuii 3akoH /I.M. MeHpeneeBa
1 1 BBogHbiM uHCTPYKTaXX 0 Th.HayuHble MeTO/bl NO3HAHUSI XUMUHU.
2 2 OcCHOBHBIE CBeJleHHs O CTPOEHUU aToMa.
3 3 CTpoeHue 3/1eKTPOHHBIX 000/104eK, OpOUTAIM /1eKTPOHHBIE (OPMYJIBI, 37IEKTPOHHO-TpaduueCcKre CXeMbl.
4 4 [Tepuoaunueckuii 3akoH u [leproguueckas cucteMa B CBeTe CTPOEHHSI aTOMa.
CTpoeHue BeliecTBa
5 5 MonHasg xuMHuyeckasi CBS3b.
6 6 KoBaneHTHas xuMHuuyeckas CBsI3b.
7 7 Mertannvueckass XxuMuyeckas CBsi3b. BogopoHas Xumuueckas CBsi3b
8 8 KonTtposbHast pabota Nel no Teme «CTpoeHHe aTOMa, XUMHUUeCKast CBSI3b»
9 9 [Tonumeps! HeopraHuueckue u opraHrueckre. HPK.
10 10 I"a3006pa3Hoe cocTosinue BeljectBa. HPK
11 12 Wucrpykraxk no Th. ITpakTrueckast pabota Nel. TTonyuenue, cobupaHue v pacrio3HaBaHHe ra3oB.
12 12 DHepzocbepezaroujue mexHonozuu. XKuakue BerjectBa. HPK
13 13 TBEpAble BeliecTa
14 14 Cocras Beuectsa. CMecu. JlucriepcHble CUCTEMBI.
15 15 KonTtposibHast pabota Ne2 o Teme «CTpoeHHe BelljeCTBa»
16 16 AHan3 KOHTPOJIbHOHM paboThI

7. O3HakOM/IeHHWe C KOJ/UIEKLUSIMM: a) MeTa/uioB; 0) HemeTa/ioB. 8. B3anMogeiicTBHe COMSHOW KHUCJIOTBI U pacTBOpa
YKCYCHOM KHCJIOTBI C MeTa//laMH, C OCHOBaHWSMH, C cosisiMu. 9. [TosyueHWe v CBOWCTBA HepaCTBOPUMBIX OCHOBaHWM. 10. KaueCTBeHHBbIE peakIUy Ha




XuMHUYeCKHe peaKIiu

17 17 Knaccudukaiysi Xumuueckrx peakiivii B OpraHu4ecKoil 1 HeopraHMueCcKou XMMUU.

18 18 CKOpOCTb XMMUYECKOW peakLiy U (DakTopbl, BAUSIOLME Ha Hee.

19 19 OO6paTMMOCTh XUMUUYECKUX peaKLii. XMMUYeCcKOe PABHOBECHE U er0 CMellleHHe.

20 20 OCHOBHBI€e TIOJIO’KEHUSI TEOPUH TeKTPOIMTUUYECKOM AMCCOLMAINY, peakLii HOHHOTO 0OMeHa.

21 21 I'uaponus

22 22 OKMC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKLIUHU.

23 23 OJIEKTPOJIU3

24 24 Pemtenne 3azau.

25 25 KonrposbHast pabotaNe3 o Teme «XUMHUECKHe PeaKL|»
BelecTBa 1 UX CBOMCTBA

26 25 MeTanibl B OpraHAuecKoi U HeopraHuueckout xumuu. PK. Kopposus MeTtasnos.

27 27 Hewmetanbl B OpraHn4eCcKol ¥ HeOpraHMueCcKou XUMuu. EcTecTBeHHbIe rPyIIbl HeMeTal/IoB.

28 28 KucoTel opranuyeckie M HeopraHuyeckue.

29 29 OcHoBaHus OpraHliyeckue U HeopraHuyeckue.

30 30 Conu opraHuyeckKue ¥ HeopraHuyeckue.

31 31 ["eHeTHyYecKas CBSI3b B OPraHUYeCcKOW ¥ HeOpraHWYeCKOW XMMHUHU.

32 32 UncrpykTax no Th. [Ipaktuyeckast pabora Ne2. PerieHue 5KcrieprMeHTaNIbHBIX 33a/jau Ha HeHTH(UKALIIO
OpraHUuYeCcKHUX U HeOpraHM4eCKUX COoeIMHeHUH.

33 33 WToroBasi KOHTpPO/IbHast paboTa

34 34 XuMHUs B TIOBCeJHEBHOM »KM3HU. XYMHYeCKOe 3arpsisHeHe OKpy»Karolleil cpeibl (h)peoHaMH, NecTULAaMu, He(hTbIO U

MIPO/IYKTaMHU ee riepepaboTKu

Bcero uacos: 34
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