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IHosicHUTEeIbHAS 3aIIUCKA

Paboyas nporpamMma yuyebHoro kypca mo xumuu s 8-9 ximacca pa3paboTaHa Ha OCHOBE
@®I'OC BTOpOTO MOKOJEHHSA, NMPUMEPHON MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
xumun (0a30BbI ypoBeHb) M aBTOpckod mporpammbl O.C. T'abpuensina ([Mabpuensn O.C.
nporpamMma Kypca xumud st 8-11 kimaccoB 00meoOpa3zoBaTenbHBIX —yUpexaeHud M:
Hpoda,2010r).

[Iporpamma paccuntana va 70 gacoB st 8 kiacca u Ha 68 gacoB st 9 ximacca (2 gaca B
HEJIEIIO).

Henbro u3ydeHHs1 Kypca XUMUU SBIISETCS:
* OCBOCHHE B@KHEUIIMX 3HaHUI 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XHWMHH, XUMHUYECKOU
CHUMBOJIUKE;
* OBJIAJICHUE YMEHUSAMHU HaOIIOAAaTh XUMUYECKHE SBJIEHUS, NPOBOAUTH XUMHUYECKHM
AKCHEPUMEHT, IPOU3BOAUTH PACUETHl HA OCHOBE XMMHUYECKUX (DOPMYINI BEUIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIIN;
* pa3BUTHE IO3HABATEIbHBIX HHTEPECOB M HMHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipolecce
MIPOBEJICHUS] XMMHMUYECKOTO HKCIEPUMEHTa, CaMOCTOSITEIbHOTO TNPUOOpPETeHHsI 3HaHUM B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTAMU;
* BOCIHMTAaHME OTHOUIIEHMS] K XMMHH Kak K OJHOMY M3 (YyHJaMEHTaJIbHBIX KOMIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY 00IIeUeI0BEUYEeCKON KyIbTYypHI;
* MPUMEHEHHUE MOJYYEHHbIX 3HAHUI M yMEHU# Uig 0e30MacHOro MCIOJIb30BAHMS BEIIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SIIICTBE M Ha NMPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33734 B
MOBCEIHEBHON JKHM3HH, MPEAYNPEXKACHUS SBJICHUN, HAHOCSAIIMX Bpel 3/I0pPOBBIO YelOBEKa U
OKpYKarolleu cpene.

3agayamMu M3yYeHHs Kypca XUMHHU SBIISIOTCS:
*ChopMupoBaTh 3HaHHE OCHOBHBIX OHSTHUI U 3aKOHOB XUMUU;
*BocnuteiBaTh 00111€4EI0BEYECKYIO KYIbTYPY;
*YuuTh HaOMI0AATh, IPUMEHSTH MOTy4YE€HHbIE 3HAHUSI HAa TPAKTHKE.

Conepxkanre pabouell TporpaMMbl HANpPaBJICHO Ha OCBOCHHE YYaIlMMHUCS 3HAHHMH,
YMEHHI ¥ HaBBIKOB Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET 0Opa3oBaTelIbHON MMporpamme
MKOVY  «IlIpaBmuHckuii 1eHTp oOpa3zoBanus». OnHa BKiIO4aeT B ceOd BCE TEMBI,
npenycmotrpenHsle  denepanbHbIM  TOCYJAapCTBEHHBIM — 0Opa3oBaTeNbHBIM  CTaHAAPTOM
OCHOBHOTO 00111€T0 00pa30BaHusl 10 XUMUHU.

[IpeoOnanatomumu (opMaMy TEKYIIETO KOHTPOJIS BBICTYNAIOT KOHTPOJbHBIE PabOThI,
paccunTaHHbie Ha 45 MHUHYT, TECThl M CaMOCTOSITEIbHBIE padoThl Ha 15-20 MHHYT C
g depeHINPOBaHHBIM OLICHUBAaHUEM. TeKyIIUil KOHTPOJIb MPOBOAMUTCS C LENbI0 IPOBEPKHU
M3y4aeMOro M MPOBEPSEMOro MPOrpaMMHOTO MaTepHana; CoAepKaHue OMpPEeaeNaeTCs YIUTEIeM
C YYeTOM CTEMEHH CIOXKHOCTH M3y4aeMoro Marepuajia, a TakkKe HHIUBUIYAIbHBIX
0COOCHHOCTEH yJaluxcs Kiacca.

Jannast pabouasi mporpamMma COJEPKHUT (OPMBI, COCOObI M CPENCTBA MPOBEPKU H
OIICHKH Pe3yJbTaTOB O0y4YECHHUS, KaK:

KOHTpOJIbHast paboTa;

IIPOBEPOYHBIE U 00YYaIOIINE CAaMOCTOSTENbHbIE Pa0OTHI;

TecToBas paboTa;

rpadudeckue, cJI0BapHbIE XUMHUECKHE TUKTAHTHI,

3JIEMEHTHI UCCIIEI0BATENBCKON pabOTHI.

Jlns peanuzannu paboyel mporpaMMbl UCIOIB3YETCs: YUeOHUK XUMUU U y4eOHO-
METOIMUeCcKUil KoMIuIeKT nocoouit YMK, co3laHHBIX KOJUIEKTHBOM aBTOPOB I10]1 PYKOBOJCTBOM
O.C.I'abpuensna.

YueoHo-meronnuecknii kommiekr O. C. I'abpuessina:



1. IIpumepnas mporpamma 1o y4eOHBIM MpeaMeTaM. XuMHs. 8-9 KIIacChl: MPOEKT.- 2-¢ W31.,
nopab. M.:ITpocsemienne, 201 1. (CtanmapTsl BTOPOTO MOKOJICHUS).

2. Astopckas nporpamma O.C.I'abpuensina, coorserctBytomas denepaibHOMY
l'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO 0OImmero oOpa3oBaHUS W
nomyiieHHass MuHuctepcTBoM oOpasoBanust U Hayku Poccuiickoit @enepanuu (IIporpamma
Kypca xumuu st 8-9 kimaccoB oOmieoOpaszoBarenbHbIX yupexaeHuid /O.C.I'abpuensia. — M.:
Hpoda, 2011r.).

3. Xumusa. 9 xmacc: yue6. s obmeoOpasosar.yupexaennii / O.C.I'abpuensia. -13-e¢ 3.,
crepeotrL.- M.: [Ipoda,

B cootBerctBun @I'OC OOOQO BBIAEHSAIOTCS TPH TPYIIBl YHHUBEPCAIBHBIX YYEOHBIX

I[GI\/JICTBI/II\/JII PEryIATUBHBIC, TIO3HABATCIIbHBIC, KOMMYHUKATUBHBIC.

1.

PeryasituBubie YY1

YMeHue caMOCTOSITENIbHO ONpeAesaTh Leau OOy4deHHs, CTaBUTh U (HOPMYIUpOBATh

HOBBIC 3a/1ayMl B ydeOe ¥ TI03HABATEILHOUW JICATCIBHOCTH, pa3BHBAaTh MOTHUBHI M

WHTEPECHI CBOEH MO3HABATEIBHOHN e TeNbHOCTH. OOYyJaIOMIHIACS CMOXKET:

aHAM3UpPOBATh  CYNIECTBYIOIIME W  IUIAHUpOBAaTh  Oyayme  oOpa3oBaTelbHBIC

pe3yIbTaTHI;

UJEHTU(DUITIPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPECIISITH TJIABHYIO TIPOOIeMYy;

BBIJIBUTATh BEPCHH PEIICHUS TPOOJeMBbl, (OPMYIUPOBATH THIIOTE3BI, MPEIBOCXHUIIATH

KOHEUYHBIN pe3yJbTaT;

CTaBHThH IIEJb JCATEIFHOCTH HAa OCHOBE OIPENEIIEHHOW MPOOJIEMBI M CYIIECTBYIOMIMX

BO3MOJKHOCTEH;

¢dbopMmymupoBaTh y4yeOHBIC 3aJauyd KaK IIIard JOCTYO)KCHHS TIOCTaBJICHHON IICITH

NesITeNIbHOCTH;

000CHOBBIBATH LIEJIEBbIE OPUEHTHPHI U IPUOPUTETHI CCHUIKAMU HA LIEHHOCTH, YKa3bIBas U

000CHOBBIBas JJOrMUECKYIO TIOCIEA0BATEIbHOCTD I11aroB.

YMeHue caMOCTOSTENbHO IUJIAaHUPOBATh ITYyTH JOCTIDKEHHUS Iiefiel, B TOM 4YHCIe

albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosee S(PQPEKTUBHBIE CIIOCOOBI pPEHICHUS

y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4. OOYyJaronIuics CMOXKET:

e ompenensaTh HEOOXOauMbIe JeHCTBHE(s) B COOTBETCTBHM C Y4eOHOH |
M03HABATEIbHOM 3a/jaueii U COCTABIISITh AITOPUTM UX BBITIOJHEHUS;

e 000OCHOBBIBaTh M OCYIIECTBJISATh BEIOOP Hanbosee Ah(HEeKTUBHBIX CIIOCOOOB pelICHUS
y4eOHBIX U MM03HABATEIbHBIX 3a/1aY;

® OIpenensITh/HaX0JAUTh, B TOM YHUCJIE€ U3 NPEJIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHEHUS Y4eOHO U 1M03HABaTENbHOM 3a/1auu;

e BBICTpPaMBaTh >KU3HEHHBIE IJIAHBI HA KPAaTKOCPOYHOE Oymdyiee (3asBISATH LieJEBbIC
OpPUEHTHUPHI, CTAaBUTh aJICKBaTHbIC MM 3aJlaud W TpeJylaraTh ICHCTBUS, yKa3bIBas U
000CHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIHHOCTD 1IATOB);

e BBIOMpaTh M3  NPEUIOKEHHBIX  BAapUAHTOB U CAMOCTOSTENIBHO  HCKAaTh
CpeacTBa/pecypchl AJs pelieHus 3a0auu/JOCTUKEHUS 1IETIH;

® COCTaBJATh IJIaH pEHIeHHs MpoOieMbl (BBINOJIHEHUS TMPOEKTa, MPOBEICHHUS
HCCIe0BaHUA);

e OmpenensaTh MOTCHIMAJIbHBIE  3aTPyAHEHUS TpPH  pElIeHud  y4eOHOM U
MO3HABATEIbHOM 3a]]a4l U HAXOJAUTh CPEICTBA JJIS X YCTPAHEHUS,

® OIUCBHIBaTh CBOW OMBIT, OQopmIAs ero s Tepedadyd APYruM IIIOJIsSM B BHJE
TEXHOJIOTHH PEIICHUS MPAKTUIECKHX 3a7au OTPEIeIEHHOTO Kiacca;

e I[JIaHUPOBAaTh U KOPPEKTHPOBATh CBOIO HWHAMBUAYAIbHYIO 00pa3oBaTeIbHYIO
TPAEKTOPHIO.

YMeHue COOTHOCHTH CBOM JCUCTBUS C IUIAHUPYEMBIMH PE3ylIbTaTaMU, OCYIIECTBISTH

KOHTPOJb CBOEU JESITENbHOCTH B TMpollecce AOCTHKEHUS pe3yibTara, OMpenemsTh

CHOCcOOBI ACWCTBUI B paMKax MPEATIOKEHHBIX YCIOBHHA U TpeOOBaHUM, KOPPEKTHPOBATH
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CBOM JICWCTBUS B COOTBETCTBUU C U3MEHsIONICHCs cuTyanueil. O0yJaronuiicss CMOKeT:

® ONpeAeisITb COBMECTHO C IENaroroM M CBEPCTHUKAMU KPHUTEPHUU IUIAHUPYEMBIX
PE3yIbTATOB M KPUTEPUH OIICHKU CBOCH yUeOHOU ACSITeITLHOCTH;

e CcHUCTEeMaTH3UpOBaTh (B TOM YHCIE BBIOMpATh TMPUOPUTETHBIE) KPUTEPUH
TUTAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOCH e TeIHHOCTH;

e 0oTOMpaTh HMHCTPYMEHTHI ISl OIIGHWBAHHS CBOCH JESTEIBHOCTH, OCYIIECTBISATH
CAMOKOHTPOJIb CBOCH [ESITEIBHOCTH B paMKax NPEUIOKECHHBIX YCIOBHUA U
TpeOOBaHUI;

® OIICHMBaTh CBOKO JEATENBHOCTb, AapPTyMEHTHPYSd TNPUYHUHBI JOCTIKEHHS WU
OTCYTCTBHS INITAHUPYEMOTO PE3YJIbTaTa;

® HAXOJUTh JIOCTATOYHBIE CpPEACTBA /ISl BBHIMOJHEHUS Y4eOHBIX JeHCTBHIA B
M3MEHSIONICHCS CUTYalluy W/HITH TIPH OTCYTCTBUY IJITAHUPYEMOTO PE3yiIbTaTa;

e paboTtas MO CBOEMY IUIaHY, BHOCHTH KOPPEKTHBBI B TEKYIIYIO NESTEIBHOCTh Ha
OCHOBE aHalM3a W3MEHEHWH CHUTyallid JUIsl TIOJNYyYeHHs 3aruIaHMPOBAHHBIX
XapaKTePUCTHK MPOIYKTa/pe3ylbTaTa;

® VYCTaHABIMBATh CBS3b MEXKIY TIIOJTYYCHHBIMH XapaKTEePUCTHKAMH TPOAYKTa U
XapaKTepUCTHKAMH TIpoIlecca JESATETbHOCTH M TI0 3aBEPIICHHH JACATEIBHOCTH
nmpeyiaraTh M3MEHEHHE XapaKTepUCTHK TIpoIecca Ui TOJYyYeHHs YITYYIICHHBIX
XapaKTePUCTHK MPOIYKTA;

® CBEpATh CBOM JICHCTBHS C IEJIbIO M, NMPH HEOOXOJMMOCTH, WCHPABISATH OMIMOKU
CaMOCTOSITEITHHO.

YMeHHne OIeHWBaTh NPAaBUIBHOCTh BBHIOJHEHHWS Y4eOHOHW 3amaun, COOCTBEHHBIC

BO3MOJKHOCTH e pemieHus. OOyJarommiicss CMOXKET:

® ONpeAeNsITh KpUTEPUH PABUIBHOCTH (KOPPEKTHOCTH) BHITIOIHEHUS YUeOHOH 3a/1a4H;

® aHAIU3UPOBaTh U 0OOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIEIO MHCTPYMEHTAPHSI
JUIs1 BBITIOJIHEHMsI yueOHO 3a1auu;

e CBOOOJHO TOJB30BATHCS BHIPAOOTAHHBIMM KPUTEPUSAMU OLCHKHM M CaMOOILCHKH,
UCXOJIs U3 LEJIN U UMEIOIINXCS CPEICTB, Pa3iinyas pe3ysbTaT U CllocoObl JeHCTBUH;

® OIICHUBaTh IPOJYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM W/WIK CaMOCTOSITEIBHO
OIpe/IeNIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LEJIBIO AEATEIILHOCTH;

e 000CHOBBIBATh JIOCTHKMMOCTD L1€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

e (ukcupoBaTh U AaHAJIM3UPOBATh JAWHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yiabTaToB.

Bnanenne ocHOBaMM ~ CaMOKOHTpOJI, CaMOOLCHKH, HPUHATHS  pELICHUH U

OCYILECTBJICHHUSI OCO3HAHHOTO BBIOOpPAa B yueOHON M IO3HABATENILHOW JEATEIbHOCTH.

OOyuaromuiicsi CMOXeT:

e HalOdO#aTh M AHAIM3UPOBAaTh COOCTBEHHYIO YUEOHYI0 M I03HABATEIbHYIO
JeATeNbHOCTb U AEATEIIBHOCTD APYIUX 00Y4atoLIUXCs B IPoOLiecce B3aUMOIIPOBEPKH;

® COOTHOCUTb  pealbHble ¥  IUIAHUPYyEeMble  PE3yJabTaTbl  HMHIUBHyalbHOMN
o0pa3oBaTesIbHON AEATENIBHOCTU U JIENIaTh BHIBOJIBI;

® [IPUHUMAThH pelIeHHEe B yUeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOATENBHO ONPEIETATh MPUYMHBI CBOETO yClleXa WIM Heyclexa M HaxoIWTh
crocoObl BBIX0JIa U3 CUTYAIlMH HEyCIeXa;

® PETPOCHEKTHBHO OIpPENENATh, KaKhue NeHCTBUS MO PEUIeHHI0 ydeOHOW 3agauu Wiu
napaMeTpsl ATUX ASHCTBUI MPUBENIN K MOJYYEHUIO UMEIOLIErocs MpoIyKTa yueOHOH
NeATeNbHOCTH;

® JIEMOHCTPHPOBATh MPHUEMBI PETYISIIHUUA TCUXO(U3NOIOTHIECKUX/ SMOLMOHAIBHBIX
COCTOSIHUM Il JIOCTHXKEeHUs dPdeKTa yCrnoKoeHHus (YCTpaHeHHs SMOLMOHAIBHOMN
HaNpsHKEHHOCTH), 3 deKTa BOCCTaHOBJIEHUS (0CTa0IeHUs MPOSIBICHUH yTOMIICHHUS),
s dexTa akTUBU3aLUU (ITOBBIIIEHUS ICUXO0(U3NOIOTHUECKON PEaKTUBHOCTH).
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ITo3naBaTeabnblie YY /1

YMeHue omnpenensTh TOHSATHSA, CO3[aBaTh OOOOIIEHUWS, YCTaHABIMBATH aHAJIOTHH,
KJIACCU(UITMPOBATh, CAMOCTOSTEIBHO BBIOMpATh KpPUTEpUHU s KilaccuuKarmm,
YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M, CTPOHUTH JIOTMYECKOE PACCYXICHHE,
YMO3aKJTFOUYCHUE U JeTaTh BBIBOBI. OOyUJaomuiics CMOXKET:

noj0upaTh CIOBa, COMOJYMHEHHBIC KIIOYEBOMY CJIOBY, ONPEICISIONINE €ro
IIPU3HAKU U CBOMCTBA;
BBICTPAaWBaTh JIOTUYECKYIO LENOYKY, COCTOSIIYI0 U3 KJIYEBOIO CJIoOBa U
COIOJUYUHEHHBIX EMY CJIOB;
BBICATh OOMIMI TNpH3HAK JBYX WM HECKOJBKUX MPEIMETOB WIH SBICHHHA W
OOBSICHATEL UX CXOICTBO;
OOBEIUHATh TPEIMETHl M SIBICHHWS B TPYIIBI TI0 OINpPEIeIIEHHBIM TpU3HAKaM,
CpaBHMBAaTh, KJIACCU(UIUPOBATH U 0000111aTh (HAaKThI U SIBICHUS;
BBIJICIISTD SIBJICHUE M3 OOIIEro psiaa APYrux sBICHUH;
OTIPEIeNIATh OOCTOSTENhCTBA, KOTOpBIE MPEIINIECTBOBAIM BO3HUKHOBEHUIO CBS3U
MEXAY SIBJICHUSAMH, U3 3TUX OOCTOSITENLCTB BBIJICNATH ONpPEAEISIONINE, CIOCOOHbIE
OBITh MPUYMHON JTAHHOTO SIBJIICHUS, BBISBIISITH IPUYWHBI U CIICICTBUS SIBIICHUIA,
CTPOUTH pacCyKJEHHE OT OOIIMX 3aKOHOMEpPHOCTEH K YaCTHBIM SBICHUSIM H OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTh pacCyX/IeHUE Ha OCHOBE CPAaBHEHUS NMPEIMETOB U SBICHHI, BbIACIAS MPU
ATOM OOITHE TPU3HAKH,
CaMOCTOSITEJIbHO ~ yKa3blBaTh Ha HWHQPOpPMAIUIO, HYKIAIONIylocs B IPOBEpPKE,
npeasaraTh U MPUMEHATh CIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(OPMALINH;
OOBSCHATH SIBIIGHUS, MPOLIECCHl, CBSI3M M OTHOIICHUS, BBIABISEMbIE B XOJI€
MO3HABATEIbHON U HCCIIEOBATENbCKON AEATEeIbHOCTH (TPUBOAUTH OOBICHEHHE C
n3MeHeHneM (OpMBblI TPENCTABICHUS, OOBACHSITH, ICTAIM3UPYS WIM 00001Ias;
OOBSCHSATH C 33JJaHHOM TOUKH 3PEHUS);
BBISIBIISITh M HAa3blBaTh IPHUYMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXKHbBIC
/HanboJiee BEpOSATHBIC MPUYMHBL, BO3MOXKHBIE IOCIEICTBUS 3aJaHHONW IPUYUHBI,
CaMOCTOSITEJIBHO OCYLIECTBIISISI MPUYNHHO-CJIEICTBEHHBIN aHAIIN3;
JeNaTh BBIBOJL HAa OCHOBE KPHUTHYECKOTO aHallu3a pa3HbIX TOYEK 3peHus,
MOATBEPK/IAaTh  BBIBOJ COOCTBEHHON  apryMeHTalueil Wil  CcaMOCTOSATEIbHO
MOJTy4Y€HHBIMH JTaHHBIMH.

7. YMmeHnue co3gaBarh, NPUMEHSITh M MpeoOpa30BbIBATH 3HAKU U CHUMBOJIBI,

MOACIM U CXEMbl IJIsI PCIICHUA y‘IC6HHX N II0O3HABAaTCJ/IBHBIX 3aaady. O6yqa}0m1/1171c;1
CMOXKCT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEAMET /WU SBJICHHE;

® ONpenensTh JIOTUYECKHE CBS3M MEXKAY M[pPEIMETaMH W/WIH  SBICHUSIMH,
0003Ha4aTh JaHHBIE JIOTHYECKUE CBS3H C TOMOIIBIO 3HAKOB B CXEME;

® Co3JaBaTh a0CTPAKTHBIN MM PeaNIbHBIN 00pa3 mpeaMeTa W/1iTH SIBIICHUS;

® CTPOUTH MOJIEITIH/CXEMY Ha OCHOBE YCIIOBHH 33/1a4¥ W/HIIH CIIOCO0a ee PelIeHHs;

e co3gaBaTh BepOalbHBIC, BEIIECCTBEHHbIE U WH(POPMAIMOHHBIE MOJEIH C
BBIJICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS ONpEeIeHUs Crocoda
pelIeHus 3a1aui B COOTBETCTBUY C CUTYaIlNeii;

® TpeoOpa30BHIBATH MOEIH C LENBIO BBISIBICHHS OOIIUX 3aKOHOB, ONPEACIISIONINX
JTaHHYIO TIPEIMETHYIO 00JIacTh;

® TIEPEBOAMTH CIOXHYIO II0 COCTaBy (MHOTOACIEKTHYK) HH(GOpMALUIO U3
rpaguyeckoro uiaH (GopMaTM30BaHHOTO (CHMBOJIPHOTO) IPEICTaBICHHS B
TEKCTOBOE, U HA0OOPOT;
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10.

11.

® CTPOMUTHb CXEMY, QITOPUTM JICHCTBHUS, HCHPABIATh WIM BOCCTAaHABJIUBATbH
HEU3BECTHBII paHee aJrOPUTM Ha OCHOBE MMeoUlerocs: 3HaHus o0 00beKTe, K
KOTOPOMY IPUMEHSIETCS aJTOPUTM;

® CTPOMTH JJOKA3aTEJbCTBO: NPIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHATM3UPOBATh/PedIEKCHPOBATH OMBIT Pa3pabOTKH W pean3alud  y4eOHOTO
IPOEKTa, UCCIEIOBAHUA (TEOPETHUECKOT0, SMIIMPUYECKOI0) Ha OCHOBE
NPEUIOKEHHOW TIPOOJIIEMHOM CUTYyaIlu, TOCTABJICHHON I[ETW W/WIW 3aJaHHBIX
KPUTEPHEB OIICHKH MPOAYKTa/pe3ybTara.

CwMmeiciioBoe uteHue. OO0yJarOIIHiACsS CMOXKET:

® HaxoIuThb B TEKCTe TpeOyemyro HH(pOpMalMio (B COOTBETCTBUU C LIEISMHU CBOEH
JESITETHHOCTH);

® OpHEHTHUPOBATHCS B COJCPKAHUM TEKCTA, MOHUMATh IEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTAaHaBJIMBATh B3aUMOCBSI3b ONKUCAHHBIX B TEKCTE COOBITHI, SIBIIEHUH, TPOLIECCOB;

® PE3IOMHUPOBATH IJIAaBHYIO UJCIO TEKCTA;

e 1peoOpa3oBbIBaTh  TEKCT,  «IEPEBOAsH» €ro B JIPYTyl0O  MOJAJIbHOCTbD,
HMHTEPIPETUPOBATh TEKCT (XYI0’KECTBEHHBIH U HEXYN0KECTBEHHBIH — Y4eOHBIH,
HAYYHO-TIOMYJISIPHBIHA, HHPOPMAIMOHHBIH, TeKCT non-fiction);

® KPUTUYECKH OLIEHUBATH COJEpKAaHUE U (POPMY TEKCTa.

dopMupoBaHUE W Pa3BUTHE HKOJIOTUYECKOTO MBILIUICHUS, YMEHHUE INPUMEHSTh €ro B

M03HABATEIbHONH, KOMMYHUKAaTUBHOM, COLMAJIBHON NpPaKTHKE U MNPoecCHOHATbHON

opueHTay. OOyJaIOMIHUIACI CMOXKET:

® OMNpeAeNsITh CBOE OTHOLICHHUE K IPUPOAHOI cpene;

® AHAIU3UPOBATh BIMSHHUE SKOJOTHYECKUX (DAaKTOPOB Ha Cpelay OOMTaHUS >KUBBIX
OpraHU3MOB;

® IIPOBOJUTH NPUUUHHBII U BEPOSITHOCTHBIM aHAJIN3 SKOJIOTMUECKUX CUTYaLUi;

® [IPOTHO3UPOBATh MU3MEHEHMs CUTYyallUM IpU CMEHEe JeWCTBUSA OAHOro (hakropa Ha
neicTBre Ipyroro Gakropa;

®  PACHPOCTPAHATH IKOJOTHMUYECKHE 3HAHUS M y4acTBOBaTb B MPAKTHUYECKUX JENax IO
3alIUTe OKpYXKarolel cpeabl;

® BBIpAXATh CBOE OTHOLICHHWE K IPHUPOJIE Yepe3 PHUCYHKH, COUYMHEHUS, MOJEIH,
IIPOEKTHBIE PaOOTHI.

Pa3zButne MOTHBAIMM K OBJAJICHUIO KYJIbTYPOIl aKTMBHOI'O MCIOJIb30BaHUS clloBapeil u

JPYruX NOUCKOBBIX cucTeM. OOyJaromuicss CMOXKET:

e OmpeAesaTh He00X0AUMbIE KITFOUEBbI€ TOMCKOBBIE CJIOBA U 3AIPOCHI;

® OCYLIECTBIJIATh B3aUMOJICHCTBHE C OJIEKTPOHHBIMH IIOMCKOBBIMHM CHCTEMaMH,
CIIOBapsIMHU;

e (opMupoBaTb MHOXECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX MCTOYHHUKOB ISt
00BEKTUBM3ALIUU PE3YIbTATOB IIOUCKA,;

® COOTHOCHUTH IOJy4EHHBIE PE3YJIbTAThl IOUCKA CO CBOEH 1S TENbHOCTBIO.

Kommynukarusubie YY |

YMeHue OpraHuM30BbBIBaTH y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTb C

yUUTEJIeM M CBEPCTHHKAaMHU; paboTaTh MHIMBUAYaJbHO M B TpyIIe: HAXOAWUThH oOliee

pelieHre M paspeniatb KOHQUIMKTBI Ha OCHOBE COIJIAaCOBAaHUS MO3MIMN M ydyeTa

UHTEepecoB; (OPMYIUpOBaTh, apPryMEHTHPOBATh M OTCTauMBaTb CBOE€ MHEHHE.

OO0yyvaromuiics CMOXET:

OTPEIEIATH BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

UTPaTh ONPEAEIEHHYIO POJIb B COBMECTHOM EATEIbHOCTH;

NPUHUMATh MO3ULIUIO coOeceTHNKa, MOHUMAs MO3ULIUIO IPYTOTO, Pa3INyaTh B €r0 PEeUH:

MHEHHE (TOUKY 3pEeHHs), J0Ka3aTeNbCTBO (apryMeHThl), (DakThl; TMIIOTE3bI, AaKCHOMBI,
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12.

13.

TEOpUU;
OTIpeNeNATh CBOM JICHCTBUS W JACUCTBUS TMapTHEPa, KOTOPbIE CIIOCOOCTBOBAIM WU
MPETATCTBOBAIM MPOAYKTHBHON KOMMYHUKAIUH;

CTPOWTh TMO3UTHBHBIE OTHOIICHUS B Ipolecce Yy4yeOHON U TO3HAaBaTEIBbHOU
NeSITENIbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaUBaTh CBOK TOUKY 3pPEHMSI, B JUCKYCCUU YMETb
BBIJIBUTaTh KOHTPApryMEHTHI, repedpasupoBaTh CBOIO MBICIH (BIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIpU3HABaTh
OIMOO0YHOCTH CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATH €r0;

npeaiaraTe albTepHATUBHOE PEllIeHNE B KOH(PIUKTHON CUTYyallnu;

BBIJIEIIATH OOIIYIO TOUKY 3pEHUSI B TUCKYCCHH;

JOTOBAapuUBaThCcid O IMpaBWJIaX M BOMpOCAX M OOCYXKIEHUS B COOTBETCTBHUM C
IIOCTABJIEHHOM Mepe]l IPyNIoN 3a1a4ei;

OpraHM30BBIBATh Y4eOHOE B3aUMOJEWCTBHE B Trpymne (ONmpenessiTh oOlue Lenu,
pacnpenensiTh poju, J0roBapuBaThCs APYr ¢ APYroM U T. 11.);

yCTpaHATh B paMKax Juajora pa3pblBbl B KOMMYHHUKalud, OOYCIOBJICHHbBIE
HEMOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI coOeceTHNKa 3a/1a4u, (OPMBI UITH COJEpHKAHUS
Janora.

YMeHue O0CO3HaHHO HCIOJIb30BAaTh pPEUEBbIE CPEACTBA B COOTBETCTBUU C 3adaueil
KOMMYHMKAIIUM UL BBIPAXEHUS CBOMX UYBCTB, MbICIEH U MOTpeOHOCTEH s
IUIAaHUPOBAHUS M PETYISLUU CBOEH NEATENbHOCTH; BJIAZICHHME YCTHOM M NMHCbMEHHOM
peUbI0, MOHOJIOTHYECKOW KOHTEKCTHOH peubto. OOyUaroIHicss CMOXKET:

onpeneNnaTh 3aJady KOMMYHHUKAlMM W B COOTBETCTBUM C HeH OTOMpaTh peueBble
CPEACTBA;

0oTOMpaTh M HCIHOJB30BATH PEUEBBIE CPEACTBA B MPOLECCE KOMMYHUKALMU C JIPYTUMHU
JIOJIbMH (ZTMAJIOT B TIape, B MAJIOW TPYMIE U T. [1.);

MPEACTABIAT, B YCTHOW WJIM THMCBMEHHOW (hOpMe pa3BEpHYTHIA IIJIaH COOCTBEHHOM
NeSTeNbHOCTH;

coOuogaTh HOPMBI IMYyOIMYHOHW peuu, perjaMeHT B MOHOJIOTE€ M JIUCKYCCHUM B
COOTBETCTBUU C KOMMYHHKAaTUBHOM 3a/1auei;

BBICKa3bIBaTh U 0OOCHOBBIBAaTh MHEHHUE (CY)KJICHHME) U 3allpallluBaTh MHEHUE IapTHEpa B
paMKax Juajora;

IIPUHUMATh PELIEHUE B XO/1€ AUAJIOra U COIJIAaCOBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MMCbMEHHbIE «KIUIIUPOBAHHBIE» U OPUTMHAIbHbBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOO0XOAUMBIX PEUYEBbIX CPECTB;

UCIOJb30BaTh BepOanbHble CPEACTBAa (CPEACTBA JIOTMYECKOM CBS3M) Ul BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHMS,

UCIOJIb30BAaTh HeBepOaIbHbIE cpeacTBa Win HarJs|IHbIe MaTepHuallbl,
[IO/ITOTOBJICHHbIE/OTOOpAHHbIE 1101 PYKOBOJCTBOM YUUTEJIS;

JIeNIaTh OLICHOYHBIN BBIBOJ O JOCTHKEHHUH LI€TTM KOMMYHHKAIIUU HETIOCPEACTBEHHO MOCIE
3aBepIlEeHUs] KOMMYHUKATUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO0.

@dopMHUpOBaHHE M  pa3BUTHE KOMIETEHTHOCTM B  O0JacTH  HCHOJb30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (manee — WKT). OOywarouuiics
CMOJKET:

LIeJIEHAPABICHHO MCKaTh U HCIOJIb30BaTh MH(POPMAIMOHHBIE PECypChl, HEOOXOAUMBIE
JUISL pelieHns: y4eOHBIX U MPAKTUYECKUX 3a/1a4u ¢ nomoinbto cpeacts MKT;

BBIOMpATh, CTPOMTH M UCIHOJIB30BaTh aJIeKBaTHYI0 HH()OPMALMOHHYIO MOJENb JUIs
nepefayl CBOMX MBICIEH CpEACTBAMH €CTECTBEHHBIX U (OPMAJbHBIX S3bIKOB B
COOTBETCTBUH C YCIOBUSMHU KOMMYHUKAIUH;
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® BBIJICIATh MHPOPMAIIMOHHBIA aCMEKT 3aJlaud, ONEPUPOBATh TAHHBIMH, HCIIOJIB30BATh
MO/IENb PELICHHS 3a]1a4H;

® CIIOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYAss BBIOOp aJCKBAaTHBIX 3ajaye
WHCTPYMEHTAIBHBIX MPOrPaMMHO-AMIAPATHBIX CPEICTB U CEPBHUCOB) MJIs DPEIICHUS
MH()OPMAMOHHBIX ¥ KOMMYHUKAIIMOHHBIX y4EOHBIX 3a7ad, B TOM YHCIIC: BBIYHCIICHUE,
HaI¥CcaHue MUCEM, COUMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHUE IPE3CHTAIUN U JIp.;

®  HCIIOJIB30BaTh HH(POPMAIIHIO C YIETOM STUYECCKHUX U TIPABOBBIX HOPM;

e co3maBaTh WH(OPMAIMOHHBIC PECYPChl PA3HOTO THIA W IS Pa3HBIX ayJIuTOPHH,
cobronath HHOOPMAIIMOHHYIO TUTHEHY U TTpaBUia HH(YOPMAIIMOHHOW 0€30TIaCHOCTH.
MecTo yueOHOro nmpeaMera B y4eOHOM ILIaHe

Tona KommuecTtBo Kommuectso KommuectBo Bceero ‘IaCOP
oGydeHns 4acoB B y4eOHBIX KOHTPOJIbHBIX/TIPAKTUYECKUX | 3a YUEOHBIN
HEJIEII0 HEIEb pabot rona
8 Kmmacc 2 35 5/8 70
9 kmacc 2 34 4/4 68

IInanupyemble pe3yJibTaThbl 0CBOCHHUS Kypca « XUMHSA».

[Inanupyemble pe3yabTaThl OMUPAIOTCS HA BEAYILME LIEJeBbI€ YCTAHOBKH, OTpakaroline
OCHOBHOM, CYIIHOCTHBIM BKJIAaJ KaXJOM HM3ydaeMOW IpOTpPaMMBl B pa3BUTHE JIMYHOCTH
00yJaroIMXxcsi, ©X COCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3yJbTaTOB BBIIEISIIOTCS CJleyolue rpyninbl:

1. /IluyHOCTHBIE Pe3yabTAThl OCBOEHHS padoyell NpPoOrpaMmbl IPEJICTABICHBI B
COOTBETCTBUU C TPYIIION JTNYHOCTHBIX PE3YJIbTaTOB M PACKPBIBAIOT U JIETAIU3UPYIOT OCHOBHbBIE
HaIlpaBJICEHHOCTU 3THUX pe3yiabTaToB. OIlEHKAa IOCTHMXKEHHSI STOM TpYINIbl IUIAHUPYEMBIX
pe3ynbTaTOB BEAETCS B XOJAE MPOLEAYp, AOMYCKAKOIIUX MPEAOCTABICHUE W HUCIOJIb30BAaHUE
HCKJIIOYHMTEJIbHO HenepcoHu(pUuupoBanHoii nHhopmanuu.

2. MeranpeaMeTHbIe Pe3yJbTAThl OCBOCHUSI padoyeil MporpaMMbl IIPECTABIICHBI B
COOTBETCTBUU C TMOATPYNIIAMU YHUBEPCAJIbHBIX Y4eOHBIX JEHCTBUM,  pacKpbIBalOT U
JNETAIU3UPYIOT OCHOBHBIE HAIIPABJIECHHOCTH METANPEAMETHBIX PE3YIIBTATOB.

3. IlpeamerHble pe3yJbTaTbhl OCBOeHHsI padoyeil MPOrpaMMbl MPEJCTABICHBI B
COOTBETCTBUU C IpyNIamMH Pe3yJbTaTOB Y4E€OHBIX MPEIMETOB, PACKPHIBAIOT U JETATUZUPYIOT
UX.

[IpenmeTrHbie pe3ynbTaThl MPUBOAATCS B OnMokax «BBIMyCKHMK HaydyuTcs» U
«BBINTYCKHUK TOJIYYUT BO3MOXKHOCTb HAYYUTHCS», OTHOCSIIUXCS K KaXKIOMY Yy4deOHOMY
MpEAMETY.

[Inanupyemble pe3ynbTaThl, OTHECEHHbIE K OJIOKy «BBIMYCKHUK Hay4duTCA»,
OPUEHTHUPYIOT MOJIb30BaTENs B TOM, JOCTH)KEHHE KAaKOTO YPOBHSI OCBOCHHUS YUEOHBIX ACHCTBUIA
C H3Yy4aeMbIM OMOPHBIM Y4eOHBIM MaTEpHaIOM OXHUIA€TCAd OT BBIMYyCKHHKA. Kpurtepusamu
oTOOpa pe3yabTaTOB CIYKAaT WX 3HAYMMOCTH JUIsSl PEIICHHs] OCHOBHBIX 3a7jau 0O0pa3oBaHUs Ha
JAHHOM YpPOBHE W HEOOXOAMMOCTH Ui IMOCIEAYIOIEro OO0y4eHHs], a TaKKe MOTCHIIMATbHAs
BO3MOXHOCTh UX JOCTIKEHUSI OOJBIIMHCTBOM OOydaromuxcs. THpIMU clioBamMH, B 3TOT OJIOK
BKJIIOUAETCS TaKOW KpYyr y4eOHBIX 3aJay, MOCTPOSHHBIX Ha OMOPHOM Y4eOHOM Marepuale,
OBJIAZICHUE KOTOPBIMH MNPUHLUUIHAIBLHO HEOOXOAMMO JUIs YCIEHIHOIO OO0ydeHus u
COLIMANIM3ALUHU U KOTOPbIE MOTYT ObITh OCBOE€HBI BCEMH 00YyUaroIi MUCS.

JlocTiKeHHe IUIAHUPYEMBIX pe3yibTaTOB, OTHECEHHbIX K OJNOKy «BbIMycKHUK
HAy4YUTCs», BBIHOCUTCS Ha HTOTOBOE OLIEHUBAHUE, KOTOPOE MOYKET OCYILECTBIIATHCS KaK B XOJE
o0y4eHus (¢ MOMOIIbIO HAKOTIJICHHOM OLIEHKU WM NOPTQEns WHANBUIYABHBIX JOCTH)KEHUI),
Tak U B KOHIIe OOy4eHMs, B TOM 4yHcie B (hopMe TOCYAapCTBEHHOM MTOTOBOM aTTeCTalUH.
O1eHKa TOCTHKEHHUS MJIAHUPYEMBIX Pe3yabTaTOB ATOr0 0JIOKA HA YPOBHE BEJETCS C MOMOUIBIO
3ajaHuii 0a30BOrO YpPOBHS, @ Ha YpOBHE JAEHCTBHUI, COCTABIISIONIMX 30HY OJMIKalIIero
pa3BUTHS OOJNBLUIMHCTBA OOYYarOIIMXCS, — C MOMOIIBIO 3a/JaHUI TMOBBIINIEHHOTO YPOBHSL.
VYcnenrHoe BBINIOJIHEHHE OOYdYalOIIMMHUCS 3afaHuil 0a30BOr0 YpOBHS CIYXHUT €IUHCTBEHHBIM
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OCHOBAaHUEM ISl TIOJIOKMTEJIBHOTO PEIIEHUs BOIpPOCa O BO3MOXKHOCTH IIEpexoja Ha
CIIEYIOIINUN YPOBEHBb OOyUSHHUS.

B Gnoke «BBIMTyCKHUK MOJTYYUT BO3MOXKHOCTh HAYUUTHCS» MPUBOAATCS IUIAHUPYEMBbIE
PE3YIbTaThI, XapaKTEPU3YIOIINE CUCTEMY YYeOHBIX JCWCTBHUI B OTHOIICHUU 3HAHUH, YMCHH,
HABBIKOB, PACIIMPSIOMUX U YIIyONSIONINX MOHUMAHKUE OMOPHOrO y4eOHOro MaTepuaia HIu
BBICTYNAIOLIUX KaK MPOIMEIEBTUKA JUIS JAJbHEHIIEr0 M3Yy4eHUs JaHHOTO IpeaMeTa. Y poBEHb
JNOCTUKEHUM, COOTBETCTBYIOLMN IUIAHUPYEMBIM  pe3yiabTaTaM 3TOro 0OJoKa, MOTYT
POJAEMOHCTPHPOBATh OTHEIbHBIE MOTHBHUPOBAaHHbIE W CHOCOOHBIE oOydwarommuecs. B
MTOBCETHEBHOM MPAKTUKE MPETOAaBaHUs ENIM JAHHOTO OJIoKa He 0TpabaThIBAIOTCS CO BCEMHU
0e3 MCKIIOUeHHsI 00yJarOIMMUCS KaK B CHIJIY MOBBIIICHHOW CIIOXKHOCTH y4€OHBIX ICHCTBUH,
TaK M B CHJIy MOBBIIICHHOHN CIIO)KHOCTH y4eOHOTO MaTepuana W/WiH €ro MpOIEAeBTUYECKOTO
XapakTepa Ha JJaHHOM ypoBHe oOyuyeHHs. OLieHKa JOCTIKEHHUS IUIAHUPYEMBIX pe3yJIbTaToOB
BEJIETCSl PEUMYILECTBEHHO B XOJIe¢ MpOLEenyp, JOMYCKAIoUUX MpeAoCTaBICHUE W
HCI0JIb30BAHNE HCKIIIOYUTENBHO HemnepcoHupuuupoBaHHON nHpopManuu. CooTBETCTBYOMIAs
IpyIIa pe3yJbTaToOB B TEKCTE BbIJEIEHA KYPCUBOM.

3anaHusi, OPUEHTHPOBAHHbIE HAa OLEHKY JOCTHKEHHS IJIAHUPYEMbIX DPE3YyIbTaTOB M3
05oka «BBIMYCKHUK MOJYYUT BO3MOXHOCTb HAY4YUTHCS», MOTYT BKJIOYAThCSl B MaTepHaIbl
UTOTOBOTO KOHTpPOJsS Onoka «BpimyckHUK HaydyuTcs». OCHOBHBIE €M TAKOTO BKJIIOUEHUS —
MIPEeIOCTaBUTh BO3MOKHOCTh O0YUaIOLIUMCS MTPOJIEMOHCTPUPOBATEH OBJIa/ieHHe 00jiee BBICOKUM
(o cpaBHEHMIO ¢ 0a30BBIM) YPOBHEM JOCTHKEHHH W BBISIBUTH IMHAMUKY POCTa YHCIEHHOCTH
Haumbojee TMOArOTOBIEHHBIX oOyuatomuxca. [Ipy 3TOM HeBBINOJHEHHE OO0Y4arOIIUMHUCS
3aJlaHul, C MOMOUIBI0 KOTOPHIX BEIETCS OLIEHKAa JOCTIKEHHUS IUIAHUPYEMbIX DPE3yJbTaToOB
JaHHOTO OJI0Ka, HE SBJSETCS MPENATCTBUEM JUIsl Iepexo/ia Ha CIeyIOIUi ypOBeHb O0yUeHHUSI.
B psne cinydyaeB nocTrkeHHe IUIAHUPYEMBIX PE3YJIbTaTOB ATOr0 OJ0Ka 11e51eco00pa3Ho BECTH B
X0JIe TeKYILIEro U MPOMEXYTOUHOTO OIICHUBAHMS, a MOJIyYE€HHBbIE pe3ylbTaThl (UKCUPOBATH B
BHJIC HAKOIJICHHOMW OIleHKH (Hampumep, B ¢opme moptdens AOCTHKEHHU) U YUUTHIBATh MIPHU
ONIPE/IETICHUU UTOTOBOM OLIEHKHU.

[TogoGHas cTpykTypa HpelICTaBICHUS IUIAHUPYEMBIX PE3yIbTaTOB MOJYEPKUBAET TOT
(dakT, 4YTO MpH OpraHM3aluKu 00pa30BaTEIBHOIO MpOIecca, HAMPABICHHOTO Ha pealu3aluio U
JNOCTHKEHHE IUIAHUPYEMBIX pE3yJibTaTOB, OT YYHTeNs TpeOyeTcs HCIOJIb30BaHUE TaKUX
MeJaroruyecKux TEXHOJIOTUM, KOTOpble OCHOBaHbl Ha auddepeHnmanuu TpeOoBaHMM K
MOATOTOBKE 00YYaIOIIUXCS.

JIMYHOCTHBIE Pe3yJbTAThl 0CBOEHHS padoyeil MporpaMMbl:

1. Poccuiickas rpakaaHckas WISHTHUYHOCTH (MATPUOTH3M, yBaxkeHHe K OTeuyecTBy, K
MPOLLJIOMY U HACTOSIIIEMY MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunoil, nnentudukamus ceds B kauectBe rpakaaHuHa Poccuu, cyObeKkTHBHAS
3HAYMMOCTb HCIIOJIb30BAHUS PYCCKOI'O sf3blKa M $3bIKOB HapoaoB Poccuu, oco3Hanue u
OILyLIEHUE JIMYHOCTHOM CONPHYACTHOCTU cCyab0de poccuiickoro Hapoaa). Oco3HaHHe
STHUYECKOM MPUHAIJICKHOCTH, 3HAHUE HCTOPUHM, fA3bIKA, KYJIbTYPbl CBOErO HApOJd, CBOETO
Kpasi, OCHOB KyJAbTYypHOTO Hacieauss HapoaoB Poccum u uenoBeuecTBa (MACHTUYHOCTH
YEJIOBEKa ¢ POCCUMCKON MHOTOHAIIMOHAIIBHON KYJIbTYpPOHl, COIPUYACTHOCTh UCTOPUHU HApPOIOB
U TOCYIapcTB, HAXOJMBIIMXCS Ha TEPPUTOPUM COBpeMeHHOM Poccum); uHTepropuzanus
I'YMaHUCTUYECKHUX, JEMOKPAaTUYECKMX W TPAAMIIMOHHBIX LIEHHOCTEM MHOTOHAIMOHAIBHOTO
poccuiickoro obmectBa. Oco3HaHHOE, YBa)KUTEJIBHOE M J0OpO’KENaTeIbHOE OTHOIIEHHE K
UCTOPHUH, KYJIbTYPE, PEJINTUH, TPAIAULUSAM, SI3bIKaM, LIEHHOCTSIM HapoJoB Poccum u Haponos
MHpa.

2. T'OTOBHOCTB M CITOCOOHOCTH O0YJAIOIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHIO M TO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOCHHUIO JaibHEeHIIell MHIMBUAYaTbHONH TpaeKTOpUH OoOpazoBaHMs Ha Oaze
OPUEHTUPOBKM B Mupe npodeccuii u mnpodeccHOHaNbHBIX MPEANOYTEHHH, C Y4eToM
YCTOMYMBBIX MI03HABATEIbHBIX HHTEPECOB.



3. Pa3BuToe MopanpHOE CO3HAHHE M KOMIIETEHTHOCTh B PEHICHUH MOPAIBHBIX MPoOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOPMHPOBAHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHHUs, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHBIM MOCTYIKaM.
ChopMUPOBaHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, YBAKUTEIHLHOIO OTHOIICHUS K
TPYLy, HAJIMYUE OTBITA YIaCTHsI B COLMAIBHO 3HAYMMOM Tpyae. OCO3HaHUE 3HAUEHUSI CEMbH B
KU3HU YEJIOBEKa M OOIIECTBa, MPHUHATHE LEHHOCTH CEMEHWHOW KHM3HH, YBAXHTEIHHOE U
3a00TIMBOE OTHOIICHUE K YWIEHAM CBOCH CEMBH.

4. ChopMUpOBAaHHOCTh ~ IETOCTHOTO  MHPOBO33pPEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U OOIIECTBEHHOW NPAKTUKU, YYHUTHIBAIOILIETO
COLIMANIBHOE, KYJIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000pa3fe COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBAXHUTEIBHOE U JOOPOKENATEIFHOE OTHOIIECHHE K APYrOMY YelIOBEKY,
€ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE, SI3BIKY, Bepe, TPAKIAHCKOH Mo3uInU. [ 0TOBHOCTD |
CIOCOOHOCTh BECTH IHAJIOT C JPYIrUMH JIFOABMH H JOCTHTaTh B HEM B3aWMOIIOHMMAaHUS
(unenTudukanusg ce0f Kak TOJHONPABHOTO CyObeKTa OOIIEHHS, TOTOBHOCTh K
KOHCTPYMpPOBaHUIO o0Opa3a mapTHepa MO JHUAIOTy, TOTOBHOCTh K KOHCTPYHPOBAHHIO 0Opasa
JOIMYCTUMBIX CHOCOOOB JMaiora, TOTOBHOCTh K KOHCTPYHPOBAHHIO IpOIECCca AHMajora Kak
KOHBEHIIMOHMPOBAHUSI WHTEPECOB, MPOIENyp, TOTOBHOCTh W CIOCOOHOCTh K BEICHUIO
TIEPETOBOPOB).

6. OCBOEHHOCTh COLIMAJBHBIX HOPM, MpaBWJI MOBEIEHUs, posied U GopM coluaibHOU
KU3HU B TPYIIAxX U cOOOIIECTBAX.

7. CdhopMupOBaHHOCTh IIEHHOCTH 3JI0POBOTO U 0e30macHOTo o00pasza >KHU3HHU;
WHTEPUOPH3AIMS TPaBUI WHAWBUIAYAJLHOTO W KOJUICKTHBHOTO O€30TacCHOTO TOBEICHHS B
9Ype3BBIYaHBIX CHTYAIUSIX, YTPOKAOIINX JKA3HA U 3I0POBBIO JIFOJICH, MPaBUII MOBEICHHUS HA
TPAHCHOPTE U HA JJOPOTaX.

8. Pa3BUTOCTh 3CTETHUYECKOTO CO3HAHUS YEepe3 OCBOEHHE XY/I0KECTBEHHOTO HaCIIEAUs
HapoaoB Poccun u Mupa, TBOPUECKOH AEATENIBHOCTH 3CTETUYECKOIO XapakTepa (CrocoOHOCTh
MOHUMAaTh  XYAOXKECTBEHHbIE IPOMU3BEJCHMS, OTPAXKAIOIIUE pa3Hbleé 3THOKYJIbTYpPHBIE
TPaIULMH; CPOPMHUPOBAHHOCTb OCHOB XYJO’KECTBEHHOM KyJIbTYpbl 00YYaIOUIMXCS KAaK 4acTH
WX OOIel AyXOBHOW KYJIbTYphl, Kak 0CO000TO crmocoba TMO3HAaHWs >KU3HU M CPEACTBA
OpraHu3anuu OOIIEHUs; ICTETUYECKOE, IMOLHOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYXAIOILEro
MHUPA; CIIOCOOHOCTh K 3MOLMOHAJIBHO-IEHHOCTHOMY OCBOCHHUIO MHpa, CaMOBBIPRKEHHUIO U
OpUEHTAIlMM B XYJIO’KECTBEHHOM U HPABCTBEHHOM IIPOCTPAHCTBE KYJbTYpPblI; YBa)KEHHE K
UCTOPHU KyJbTYphl cBoero OteuecTBa, BBIPAKEHHOH B TOM YHCIe B MOHUMAHUU KPacOTbI
4ejoBeKa;  MOTPEOHOCT B OOIIEHMM C  XYAOXKECTBEHHBIMH  IPOU3BEICHUIMH,
C(OPMHPOBAHHOCTh AKTUBHOI'O OTHOLICHMSI K TPaJuLUsAM XYyJO’KECTBEHHOM KyJIbTYphbl Kak
CMBICJIOBOM, 3CTETUYECKON U IMYHOCTHO-3HAYMMOM LIEHHOCTH).

9. CdhopMupOBaHHOCTH OCHOB  HKOJIOTMUECKOM  KyJIbTYpbI, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIUICHUS, HaJIM4YUe OIbITa 3KOJOIMYECKH
OpPUEHTUPOBAHHON pe(IeKCHBHO-OLICHOUHOM M MPAKTUYECKOH JEesATEIbHOCTH B KM3HEHHBIX
CUTyalusX (TOTOBHOCTb K HCCIEIOBAaHHMIO MPUPOJBI, K 3aHITUSAM CEIbCKOXO3SIHCTBEHHBIM
TPYAOM, K XyJOXKECTBEHHO-3CTETUYECKOMY OTPAKEHUIO MPUPOJbI, K 3aHATUSAM TYpU3MOM, B
TOM YHCJIE SKOTYPU3MOM, K OCYILECTBICHUIO MPUPOJIOOXPAHHOMN JIEATETBHOCTH).

MeTanpeaMeTHbIe pe3yabTaThl 0CBOCHHSI padodeil MPOrpaMmal.
MeranpeameTHbie pe3yabTaThl, BKJIIOYAIOT OCBOCHHBIE oOyyaromumucs
MEXIIpeIMETHbIE TIOHSATHS M YHHUBEpCaJbHble y4deOHbIe JEWUCTBUS  (pEeryisiTUBHBIE,
M03HaBaTelbHbIe, KOMMYHUKATUBHBIE).
MexnpeamMerHbie NOHATHS
YcnoBuem GopMuUpOBaHHUS MEXKIPEIMETHBIX MOHATHI, HapUMeEp, TaKUX KaK CUCTEMA,
¢bakT, 3aKOHOMEPHOCTb, (PEeHOMEH, aHajaM3, CHUHTE3 SBJISIETCS OBJAZCHUE OOYUYAIOIIUMUCS
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OCHOBaMM YHTATEIICKOM KOMIETEHIUH, MpUoOpeTeHre HAaBBIKOB paboThl ¢ MH(pOpManueH,
ydJacThe B HPOCKTHOH NEesATETbHOCTH. B OCHOBHOH mIkosie Ha OMOJOrHH OyHeT MpoJoJhKEeHA
paboTta nmo (GopMHUPOBAHUIO U PA3BUTHIO OCHOB YMTATEIbCKOM KoMmeTeHunu. O0yyaronirecs
OBJIAZICIOT YTEHHWEM KaK CpEACTBOM OCYHICCTBICHHS CBOMX JalbHEHIIUX IUIAHOB:
NpoJoJDKeHHss o0pa3oBaHuss M camMooOpa3oBaHUs, OCO3HAHHOTO IUIAHMPOBAHHUS CBOETO
aKTyaJIbHOTO M TEPCHEKTHBHOTO Kpyra YTEHHs, B TOM YHCIE JOCYrOBOTO, HMOJATOTOBKU K
TPYAOBOH M COLMANTBHON NEATENFHOCTH. Y BBITYCKHUKOB OyJeT chopMupoBaHa MOTPEOHOCTH B
CHCTEMaTHYECKOM YTEHUH KaK CPEJICTBE MO3HAHMSA MHUpPaA U ce0sl B 3TOM MHpE, FapMOHU3ALUU
OTHOIICHHIA YeJIOBEKA U 00IIeCTBa, CO3/IaHuU 00pa3a «IOTPEOHOTO OYAyIIEeroy.

[Ipu n3yueHnn yaeOHBIX PEIMETOB O0YJAIOIINECs] YCOBEPIICHCTBYIOT TPHOOPETEHHBIC
Ha MEPBOM YPOBHE HABBIKH PadoThl ¢ mHpopManueii u mononHAT ux. OHKU cMOTYT paboTath
C TEKCTaMH, MPeoOpa30BBIBATh U WHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX MH()OPMAIHUIO, B
TOM YHCIIE:

* CHCTEMaTH3UPOBaTh, COTIOCTABIIATh, AaHAJIM3HUPOBATh, 0000IIATh M HHTEPIIPETUPOBATH
WHGOPMAIIHIO, COEPIKAITYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;

* BBICTATH TJIABHYIO W M30BITOYHYIO HMH(DOPMALMIO, BBITIOJIHITE CMBICIOBOE
CBEPTHIBAHME BBIJCICHHBIX (DAKTOB, MBICICH; TMPENCTAaBIATh HHOOPMAIMIO B CXKATON
cloBecHOU (hopmMe (B BHJIE MJIaHA UM TE€3UCOB) M B HarJsAHO-CUMBOJIMYeCKoi (opMme (B BUIE
TaONMuI, TrpaduyecKux CXeM W IuarpaMM, KapT TMOHSATHH — KOHIENTYaJbHBIX JHarpam,
OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOTIOJHATH TAOJHIIbI, CXEMBI, AT PaMMBbI, TEKCTBI.

B xonme wu3yueHus xumuM oOydaromuecs NPHOOPETYT ONBIT HNPOEKTHOM
NesiTeILHOCTH Kak o0co0oi Qopmbl yueOHOW pabOThI, CMOCOOCTBYIOIIEH BOCTHUTAHHUIO
CaMOCTOSITEJIbBHOCTH, HMHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIIEHUIO MOTHUBALUA H
ahdexTuBHOCTH y4eOHOW MAESITENBHOCTH; B XOJE pealn3allid HWCXOJHOTO 3aMmbIciia Ha
MPAKTUYECKOM YpOBHE OBJaJCIOT YMEHHUEM BHIOMpATh aJIeKBATHBIE CTOSIIEH 3ajadye CpeacTBa,
MPUHUMATh pELIEHUs, B TOM YHCI€ U B CHTyalusx HeomnpenenéHHocTd. OHU moiydar
BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BapHAHTOB PEILIEHUH, K TOUCKY
HECTaHJAPTHBIX PEIICHUM, TOUCKY U OCYIIECTBICHHIO Hau0oJiee MPUEMIIEMOTO PEIICHUSI.

IIpenmeTHbIe pe3yJibTAThI

BbINMyCKHUK HAYYUTCS:

® XapaKTepu3OBaThb OCHOBHBIE METOAbl TO3HAHUA: HaONIOJIEHUE, H3MEpEeHue,
9KCIIEPUMEHT;

® OMNUCHIBATh CBOMCTBA TBEPHBIX, XUAKHX, Tra3000pa3HbIX BEUIECTB, BBIICISS HX
CYIIECTBEHHbIE TPU3HAKHY;

® DpAacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHHA: «XUMHUYECKHH DIEMEHTY,
«METaJ», KHEMETAILI», «CTETeHb OKHCICHUSN», «XUMUYECKas PeaKIusa», UCHOIb3ys 3HAKOBYIO
CUCTEMY XUMUHU;

® Ha3bIBaTh XUMUYECKHE PJIEMEHTHI;

OTIPEJIeINIATh COCTAB BEUIECTB MO UX (hopMyam;

OTIPEeINATh MPUHAJICKHOCTD AIEMEHTa K METaJlJlaM HJIM HEMeTalllaMm;
Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHUS XUMUYECKUX PEaKIIHii;

BBISBJIATh MIPU3HAKU, CBUJIETENILCTBYIOIIME O NMPOTEKAaHUM XMMHUYECKON Peakluu Npu
BBITMIOJTHEHUM XMMHUYECKOTO OIIBITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COETMHEHUH;

COCTaBJIATh YPAaBHEHUS] XUMHUECKUX PEAKLIUH;

coOmoaTh Mmpasuiia 0e30MacHO paboThl IPU MPOBEICHUU OTIBITOB;
M0JIb30BaThCA J1A00OPaTOPHBIM 000PYIOBAHUEM H MOCYIOM;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIUUCIIATH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COeTUHEHNUS;
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® BBHIUUCIATH KOJIMYECTBO, 0OBEM MJIM MACCy BELIECTBA 10 KOJIMYECTBY, 00BEMY, Macce
peareHToB WU IPOAYKTOB PEAKIIMH;

® OTIMYATh METAJJIbl OT HEMETAILIOB;

® XapaKTepHU30BaTh PU3UUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOaa
1 BOJIOPOJA;

® XapaKTepHU30BaTh PU3NUECKUE U XUMUIECKHE CBOHCTBA BOBI;

® XapakTepu3oBaTh (U3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUI, COJIEH;

® OMNpeAensaTh IPUHAUIEKHOCTb BELIECTB K OIPEIETICHHOMY KIIaCcCy COEIMHEHU;

® COCTaBIIATH (POPMYJIBI HEOPTAHUIECKUX COCTUHEHNH N3yYEHHBIX KJIACCOB;

® TPOBOJUTH OMBITHI, MOJATBEP)KIAIOIINE XMMHMUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

® pAacIIO3HaBaTh ONBITHBIM IYTEM PACTBOPHI KUCIIOT U LIEI0YEH 10 U3MEHEHUIO OKPACKH
MHIMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/Y KJIacCaMU HEOPraHUYECKUX COEIUHEHUN;

e packpsiBaTh cMbici [lepuonnyueckoro 3akona /.M. Menneneena;

e OOBACHATH (U3NYECKUH CMBICT aTOMHOIO (MOPSAKOBOTO) HOMEpa XUMHYECKOTO
3JIEMEHTa, HOMEPOB T'PYMIIbI U Nepuojia B nepuoanyeckoit cucreme .M. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHsS aTOMOB, CBOMCTB 3JIEMEHTOB B
rpeienax MajbIX EPUOJIOB U INIaBHBIX MOATPYIII;

® XapakTepu3OBaThb 3aBHUCUMOCTh  (PU3MYECKMX CBOWCTB  BEIIECTB OT  THMaA
KPUCTAJUIMYECKOM PEIIETKH;

® OIpPENENsATh BUJ XMMUYECKOM CBA3U B HEOPraHUYECKUX COCTUHEHMSIX;

® packpplBaTb  CMBICI  IOHATHUH  «OKHCIIHATEIbY, «CTENEHb  OKHUCJIECHU»,
«BOCCTAHOBUTEIbY, «OKHCIIEHHE), «BOCCTAHOBIICHUEY;

® OIpENENsATh CTENEHb OKUCICHHS aTOMa JIEMEHTA B COCIUHEHNH;

® OIpenensATh OKUCINUTENb U BOCCTAHOBUTEIID;

® COCTaBJIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLINN;

e Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUUECKON PeaKIny;

e Kiaccu(pUIMPOBATH XUMUYECKHE PEAKIIUU 1O PA3IUYHBIM [IPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHMEM M CBOMCTBaMHU
HEMETAJUIOB;

® TIPOBOJUTH OMBITHI MO MOJYYCHHIO, COOMPAHUIO U U3YUYEHUIO XMMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEILIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHMEM M CBOICTBaMuU
METaJUIOB;

® XapaKTepHU30BaTh B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHMEM M CBOICTBaMHU
HEMETAJUIOB;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B IOBCETHEBHOM KU3HU

® ONpeAcNATh BO3MOKHOCTb IPOTEKaHWS pEaKUUHd HEKOTOPBIX IPEACTABUTEIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJAOPOJIOM, METAJIIAMH, OCHOBAHUSIMH, TaJIOT€HAMH.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYUYHMThCH:

® gbI0gU2AMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMEax
gewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmb 6 XUMUdecKue
peaxyuu, o xapakmepe u npoOYKMax paziuyHulX XUMUYECKUX peaKyull;

® Xapaxkmepuzoeambs 6eujecmed no cOCmasy, CMpoeHuio U C8OUCMEAM, YCMAaHaeIUEams
NPUYUHHO-CIEOCMBEHHbLE CBA3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU 8eUecm8d;

® NPOCHO3UPOBAMb  CNOCOOHOCMb — Gewecmea  NposGIamb  OKUCIUMENbHbIe — UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUemOM CmeneHell OKUCIEHUs IEeMEHMOs, 6X00AUX 8 e20
cocmas;
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® COCmasnAmb  YypAaGHeHUs  peakyuil, COOMBEeMCMBYIOWUX  NOCIe008aAMENbHOCMU
npespawjeHuli Heop2aHUuecKux 6euwjecmes PasiuyHblX Kiaccos;

® gulIOBUCAMb U NPOGEPAMb  IKCHEPUMEHMANIbHO — 2UNOmMe3bl O pe3Vibmamax
8030elCm8Us pa3IUYHbIX (PaKmopos Ha usMeHeHue CKOPOCMU XUMUYECKOU peaKyuu;

® UCNONBL3068aAMb NPUOOPEeMEHHbLE 3HAHUS 01 IKOJIOSUYECKU SPAMOMHO20 NOBEOCHUS 8
oOKpydHcaroweli cpeoe;

® UCNONBL306aAMb NPUOOPEmeHHble KloUesble KOMNEMeHYuU npu 8bINOJIHEHUU NPOEKMOo8
U  YyueOHO-UCCIe008amMenbCKUxX 3a0ay No  U3VYEeHUIO C8OUCMS, CHOocoO08 NONYYeHUs U
PACNO3HABAHUSL BEUECTE;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeCCax,

® Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHpOpMayuu, Hedobpoco8ecmHoll
peKname 6 cpedcmeax Maccogou uHgopmayuu;

® 0CO3HA6AMb 3HAYEHUEe MeoPeMmUYecKux 3HAHUU No XUMUU 01 NPAKMUYecKoll
0essmenbHOCMU YeN08eKd,

® co30asamv MoOOenu U cxemvl 0N peuleHusi Y4eOHbIX U HNO3ZHABAMENbHLIX 3a0ay,
NOHUMAMb HEe0OX00UMOCMb COON0eHUs. NPeONnUCAHUUl, NpedsazaemvlX 6 UHCMPYKYUIX No
UCNONL308AHUIO IEKAPCE, CPEOCME ObIMOBOU XUMUU U Op.

Conep:xxanue y4e0OHOro MaTepuaJsia 1no XuMmuu.
8 kuace
BBenenue — 6 yacos.

BBonubiii uHCTpykTaxk. [lpeanmer xumuu. Tenma u BemiectBa. OCHOBHBIE METOBI
MO3HAHUS: HAONIOIEHUE, W3MEpPEHHUE, IKCIEpPUMEHT. XHUMHS — Hayka O BeIIeCTBaX, HX
CTPOEHHUH, CBONCTBAX U MPEBPAIICHUSIX.

[IpakTtuueckas pabora Nel mo teme: «llpaBuna TexHUKH 0€30MACHOCTH MpU paboOTe B
xuMudeckoM kabuHere. I[lpumembr oOpamenus ¢ mabopaTopHbIM  OOOpYIOBaHHEM |
HarpeBareIbHbIMU IPUOOpaAMU.

[TonsiTHE O XUMHUYECKOM 3JIeMEHTE U (JOpMax €ro CyliecTBOBaHHUA: CBOOOJHBIX aTOMax,
MPOCTBIX M CIIOKHBIX BemlecTBax. [IpeBpamenus BemectB. OTaMune XUMHUECKUX PEaKUUi OT
¢buznueckux sBiaeHu. Ponb xumun B xu3HU yenoBeka. XeModwumua u xemodoOusi. Kpatkue
CBEICHMSI M3 HCTOPHHM BO3HMKHOBEHUS W pa3BuTus xumuu. [lepuon amxumuu. Ilonsrue o
¢unocodpckom kamHe. Xumus B XVI B. Pazputne xumuu Ha Pycu. Posb oTedecTBEHHBIX
YYCHBIX B CTAHOBJICHUM XHMHYECKOW Hayku — paboTel M.B. JlomonocoBa, A.M. byrtiepona,
.. Menneneena.

XuMUYecKass CHMBOJUKA. 3HAKU XUMHUYECKUX DJJIEMEHTOB M MPOUCXOKICHHE UX
HaszBaHuil. [lepuoanueckuii 3akoH W mepuoaMYecKkas cucTeMa XumMudeckux snemeHtoB . U.
MenneneeBa, ee CTpYKTypa: Mayble U OOJbIINE MEPHOJIbI, TPYIIBl U MOATPYNIbI (TJIaBHAS U
no6ounas). Ilepuoanueckas cucremMa Kak CIpaBOYHOE MOCOOME Al MOJYyYSHHsS CBEACHUU O
XUMHUYECKUX DJIEMEHTAaX.

Xumuueckue (opmynsl. Muaekcel u xoddduumentsl. OTHOCUTENBHBIE aTOMHas U
MOJIEKYJISIpHAsi MacChl. 3aKOH TOCTOSIHCTBA COCTaBa BelIECTBA. ATOMHas €IUHHUIIA MAacChl.
KauecTBeHHBIN U KOTUMYECTBEHHBIN COCTAB BEUIECTBA.

Pacuer MaccoBoi [0JM XMMHUYECKOTO 53JIEMEHTAa B BEHIECTBE. Y CTAaHOBJICHHE
npocreiiiei popmyIbl BelecTBa Mo MacCOBBIM JOJISIM XUMHUYECKUX SIIEMEHTOB.

Tema 1. AToMBI XMMH4YECKHX 3JIeMeHTOB — 10 4yacoB.

ATOMBI U MOJIEKYNTbl. XUMHUYECKHI 3IeMeHT. ATOMBI Kak (opma CyliecTBOBaHHUS
XUMUYECKUX dleMeHTOB. (OCHOBHBIE CBEIEHUS O CTpPOEHHMHU aTroMoB. JlokaszarenbcTBa
CIIOXHOCTU cTpoeHus: atomoB. OmbiTel Pesepdopna. IlnanerapHas Mojaenb CTpOSHHs aToma.
Crtpoenue atoma: siIpo, SHEpreTuueckuii yposeHnb. CocTaB sijpa aromMa: MPOTOHBI, HEUTPOHBI.
B3aumocBsI3b NOHITHI «IIPOTOH», «KHEUTPOHY», KOTHOCUTENIbHASI aTOMHAsI Maccay.
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N3menenue uwucna TPOTOHOB B siipe aromMa — OOpa30BaHME HOBBIX XHUMHYECKUX
3JIEMEHTOB.

N3menenue unciaa HEUTPOHOB B siipe aToMa — oOpa3oBaHue M30TONMOB. COBpeMeHHOE
OTpeieJICHUE MOHATUS «XUMUYECKUM AyieMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpOEHHE SHEPreTHMUECKHX YpPOBHEM aToMOB MepBbIX 20 XUMHUYECKHX
eMeHTOB nepuoanueckor cucremsl [I. M. MenneneeBa. Ilonstne 0 3aBepIIEHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPIe€THYECKOM YPOBHE).

[ICX5 A. N. MenxaeneeBa U CTPOCHHWE aTOMOB: (DM3MYECKHI CMBICT TOPSIKOBOTO
HOMEpa »JJEMEHTa, HOMEpa TpYIIbl W Mepuoaa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M UX COCIMHEHHI Ha ocHOBE nojoxkenus B [ICXD u crpoeHus aroma.
3nauenue [lepuoanueckoro 3akona J{.M. Menneneesa.

Ctpoenue MoJeKya. XHUMHUYECKas CBsI3b. THIBI XUMHYECKUX CBSI3€H: KOBaJIEHTHAs
(monsipHas W HemoJiApHas), MOHHas, Meramndeckas. OOpa3oBaHWe OWHApHBIX COEAMHEHUU.
[Tonsatue 06 noHHOM cBs3U. CxeMbl 00pa30BaHUsI HOHHOU CBSI3U.

B3anMoseiicTBue aTOMOB XMMHYECKHUX JJIEMEHTOB-HEMETAJIOB MEXIy co0oil —
o0pazoBaHHE JBYXaTOMHBIX MOJIEKYJA TIPOCTBIX BemiecTB. KoBajeHTHass HEMoJsipHAs
XUMUYECKas CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (hOPMYJIBI.

B3anMoseiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAJIOB MEXIy co0oil —
oOpazoBaHue OWHAPHBIX COCAUHCHUM HEMETALIOB. OJIEKTPOOTPUIIATEILHOCTh aTOMOB.
[ToHsiTHE O KOBAJICHTHOU MOJISIPHOU CBSI3H.

B3aumopeiictBue aroMOB XMMHMUYECKHX JJIEMEHTOB-METAJJIOB MeEXAy Cco0oi —
00pa3oBaHUEe METAUIMYECKUX KpUCTALIOB. [loHATHE O MeETauIMYecKOW CBS3U.  THIIBI
KPUCTATTMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHasi, HOHHAs, MeTaindeckasi). 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIA KPUCTATUTMYECKON PEIIETKH.

[ToHnaTe O BOJOPOJTHOW CBS3M W €€ BJIMSHUM Ha (DU3WYECKHE CBOWCTBA BEIIECTB Ha
npuMmepe BoAbl. OO000IIEHHE W CcUCTeMaTH3alMs 3HAHUK O TeMe «ATOMbBI XHMHUYECKUX
JJIIEMEHTOBY.

KontponbHas padota Nel mo TeMe « ATOMBI XUMHUYECKUX DJIEMEHTOBY.

Tema 2. [IpocTbie BenecTna - 7 4acos.

[lonoxxeHne MeTaVIOB M HEMETAUIOB B IEPHUOJUYECKOM CHUCTEME XUMHUYECKUX
snementoB JI. M. MenneneeBa. BakHeillime npocTble BEIIECTBA — METAJUIbL: JKEJe30,
ATFOMUHHM, KAJIBIMI, MarHui, HaTpui, kKaymid. O01ue Gu3nIecKue CBOMNCTBa METaJLIOB.

Baxkueiimue npocTteie BellecTBAa — HEMETallIbl, 00pa30BaHHBIE aTOMaMH KHCIOPOa,
BOJIOpOJIa, a30Ta, cepkl, pocdopa, yraepona. CriocoOHOCTb ATOMOB XMMHYECKHUX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKHX MPOCTHIX BEIIECTB — aJUIOTPONHsS. AJUIOTPONHBIE MOAUDUKAIINH
kucinoponaa, ¢ochopa u onoBa. MeTaluMueckue M HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX
BemiecTB. OTHOCUTENBHOCTD JAEJICHUSI POCTHIX BELIECTB HA METAJIbl 1 HEMETAILIBI.

[TocrosinHas ABoraapo. Monp — enuMHMLA KOoJudecTBa BeuiecTBa. MoJsipHas Mmacca.
KparHble enuHMIBI KOJMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJb, MUJUIUMOJIApHAs U
KUJIOMOJISIPHAsE MacChl BEUIECTBA, MUJITUMOJISIPHBIN U KUJIOMOJISIPHBIM 00BEMBbI ra3000pa3HbIX
BEILIECTB.

3akoH ABorajipo. MomsipHbIil 00beM ra3000pa3HbIX BEUIECTB.

PacueTsl ¢ HCHONB30BaHMEM MOHITHM «KOJIMYECTBO BEILIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAPO».

O6o006mmenue u cucreMaru3anus 3HaHui o Teme «IIpocTeie BemecTBay.

KonTtponsHas padora Ne2 no teme «IIpocTeie BemecTBay.

Tema 3. CoeHeHMs] XMMH4YECKHX JJIEMEHTOB — 15 yacos.

[loHdaTHe O BaNEHTHOCTHM M CTENEHU OKHUcIeHUs. OnpeneneHue CTENEeHH OKHCICHUS
JJIIEMEHTOB TO XuMHuYeckoil Qopmyne coenunenus. CocraBieHue ¢GopmMyn OUHAPHBIX
COeIMHEHMH, OOIIHI cIOC00 UX HA3LIBAHUS.
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bunapHbie coemuHEHMS: OKCUIBI, XJIOPHUIBI, CyIbduabl u ap. CocraBneHne ux GopMyi.
[IpeacraBuTenn OKCHUIIOB: BOJIA, YIVICKMCIBIM Ta3 W HeramieHas u3BecThb. [IpeacraButenu
JIETYYUX BOJOPOJIHBIX COCTMHEHUMN: XJIOPOBOIOPO M aMMHUAK.

OcHoOBHBIE KJIacChl HEOPraHWYECKUX BemecTB. OCHOBaHUS, UX COCTaB, KIACCHU(PUKAIUS
¥ HOMEHKJIaTypa. PacTBOpUMOCTh OCHOBaHUH B Boje. Tabmuiia pacTBOPUMOCTH THIPOKCHIOB.
[IpeacraBuTenu mienoveil: TUAPOKCU I HATPUS, KaIud U Kajblud. [loHATHE O KaueCTBEHHBIX
peakuusax. Maaukaropel. U3MeHeHHEe OKpaCKH MHIUMKATOPOB B IIEJIOYHOW CpPELE.

Kucnotel, ux cocraB, m HoOMeHKkiIatypa. Kmaccudukanus xuciot. IIpencraBurenn
KHCJIOT: C€pHasi, COJIsIHAsI U a30THas. MI3MeHeHne oKpacku WHIUKATOPOB B KUCIOTHOU Cpejie.

Conu Kak mNpOU3BOAHBIE KHUCIOT U OCHOBaHMi. WX cocrtaB, kiaccuukamus Hu
HOMEHKJIaTypa. PactBopuMoCTh colieli B BOJE.

[IpencraBuTenu conei: XJopua HaTpus, KapOoHAT U pocdat KaabIusl.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSMHEHUH.

AmopdHbIE M KpUCTAJUIMUECKHE BellecTBa. MeXMOJIEKyIsIpHble B3aUMOJECHCTBHUS.
Tunbl KpUCTAUIMYECKUX PEIIETOK: HOHHAs, aTOMHAas, MOJEKYJIApHAas M MeTa/UInyecKas.
3aBUCUMOCTh CBOMCTB BEHIECTB OT THUIIOB KPHUCTANIMYECKUX pemeTok. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJISAPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa I BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHSI.

UucTeie BemecTBa M CMECH BemIeCTB. [IpUMephl KUIKUX, TBEPIBIX M Ta3000pa3HBIX
cMmeceit. CBOMCTBa YHCTHIX BemIecTB U cMeceil. Mx coctaB. CriocoObl pa3feneHus: cMecei.

[IpakTueckas pabota Ne 2 mo Teme: «OuMcTKa 3arpsi3HEHHOW NOBAPEHHOW COJIM.
Paznenenue cmeceli. @UIBTPOBAHUEY.

MaccoBas 1 00beMHas 0T KOMIIOHEHTA CMECH, B TOM YHCJIE U TIPUMECEH.

Pacuertsl, cBs3aHHBIE C UCIIOJIB30BAHUEM MTOHATUS «JIOJIS.

[Tpaktuueckas padota Ne3 no reme «B3pemmBanue. [Ipurotosnenue pactBopa caxapa u
OIIpe/IeJIEHUE MAaCCOBOM JI0JIM caxapa B pacTBOPE»

O000merne u cucreMaruzanysa 3HaHUU 10 TeMe «CoenuHeHns XUMHYECKUX
3JIEMEHTOBY

Kontponbaas padota Ne3 o teme «CoequHEeHN XUMUYECKUX DJIEMEHTOBY.

Tema 4. U3meHeHus, npoucxoasilnue ¢ BemecrsaMu — 13 yacos.

[lonsiTue sBIEHHI Kak HW3MEHEHWH, TMPOUCXOIAIIMX C BeIlleCTBaMU. SIBJEHUS,
CBA3aHHBIE C H3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHUS BEIIECTBA IPU IOCTOSHHOM €ro
cocraBe, — (¢usznueckue sBiIeHUs. Du3nyeckue SBICHUS B XUMHH: JTUCTHIUISALMS,
KpUCTAJIJIN3alusl, BbIIIapMBaHUE U BO3TOHKA BeIlECTB, LeHTpuyruposanue. [Ipaktuueckas
pabota Ne 4 o teme: «HabmroaeHus 3a M3MEHEHUSIMHU, MPOUCXOIAIIIUMHI C TOPSIICH CBEUOH, 1
UX OMHCAHUEM.

SIBneHus, CBA3aHHBIE C W3MEHEHHEM COCTaBa BELIECTBA, — XUMUYECKHUE PEaKLHUH.
[Ipu3Haku W yclOBHSI TMPOTEKAHMSI XUMHYECKUX peakuuid. Knaccudukamuss XUMHYECKUX
peakiuii Mo MOIJIOMICHUIO WK BbIAeNeHUI0 SHepruu. [lonarue 06 3K30- ¥ IHIOTEPMUUYECKUX
peakusx. TemnoBoil 23pPexT xuMuueckux peakiui. Peakuuu ropeHus Kak 4acTHBIA ciydait
9K30TEPMHUUECKUX PEAKLIUM, MPOTEKAIOLINX C BbIJIEJICHUEM CBETA.

3aKOH COXpaHEHUsI MacChl BEIIECTB NPU XUMUYECKUX PEAKIUAX. XUMUUYECKUE
ypaBHEHUs. 3HaYeHNE UHIEKCOB U K03(hPUIIMEHTOB.

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIUI.

[IpakTuueckas padbota Ne5 no teme: «[Ipu3Haku MpoTeKaHNs XUMUYECKUX PEAKITHII

PacueTsl mo xuMMuYeCcKMM ypaBHEHUsAM. PereHue 3aiad Ha HAaXOXKACHHE KOJIUYECTBA
BEI[ECTBA, MAcChl MM OOBEMa MPOJIYKTa pPEaKIHH MO KOJIMYECTBY BEIIECTBA, Macce WIU
00BeMy UCXOJHOTO BellecTBa. PacdeTsl ¢ UCTIOIB30BAaHUEM MOHSTHSI «JI0JISD», KOTJa UCXOTHOE
BEILIECTBO JIaHO B BHJIE PAacCTBOpPA C 3aJaHHOM MAacCOBOMW JI0JIed pPACTBOPEHHOTO BEIIECTBA WU
COJIEPKUT OTPEJCICHHYIO JIOJII0 TPUMECEH.
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Knaccugukanuss XuMHUUECKUX PeakIUid MO YUCIY U COCTaBY MCXOJHBIX U MOJYYEHHBIX
BemecTB. Peaknuu pasnoxkenus. [loHsATHEe O CKOpPOCTM XMMHYECKMX peakiui. DaxrTopsl,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOH peakiuu. Karanuzaropsl. @EepMEHTBHI.

Peakuuu coenunenus. Katanutnyeckue n HeKaTaauTHuecKue peakuuu. OOpaTumble U
HEOOPaTUMBIE PEaKITHH.

Peakuun 3amenieHus. OJNEKTPOXUMHUYECKMH psSA  HANpsDKEHUW METalIOB, €ro
HCI0JIb30BAHUE JUIsI IPOTHO3UPOBAHMSI BO3MOYKHOCTH MPOTEKAHUS PEAKIUI MEXy METAJUIAMU
U pacTBOpamMH KHUCJIOT. Peaknuu BBITECHEHUS OJHUX METaVIOB M3 PACTBOPOB HUX CoOJIeH
JPYTUMHU MEeTajlJIaMu.

Peakiun oOmena. Peakuny HeliTpanu3anuu. YClIOBUS MPOTEKAaHUS peakuuii oOMeHa B
pacTBopax J10 KOHIA.

Tunel XuMu4yeckuX peakuuil (0 MPU3HAKY «YHMCIO U COCTAaB HMCXOJHBIX BEIIECTB U
MIPOJIyKTOB peaklMi») Ha IpUMEpE CBOMCTB BOJbI. Peakius pa3inokeHus — 3JeKTPOIU3 BOJBI.
Peakuun coenuHeHHsT — B3aMMOJIEHCTBUE BOJbl C OKCHJIAMU METANIOB W HEMETAJIOB.
[TonsTne «ruapokcuab». Peaknum 3amelnieHus — B3aUMOJECHCTBHE BOJBI C IIETOYHBIMH U
IIeJIOYHO3EMEIbHBIMU  MeTallaMu. Peakunn oOmeHa (Ha mpuMmepe TUAposu3a Cylbpuaa
ATIOMHUHUS U KapOu1a KajabIus).

O6o00mmenre M cuctemMaTu3anus 3HaHUN 1o TeMme: «VI3MeHeHUs, MPOUCXOAAIIUE C
BEIIECTBAMI.

Kontponsnas pabota Ne4 no teme: «/3MeHeHUs, TPOUCXOASIINE C BEIIECTBAMMU

Tema 5. PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€KTPOJIHUTOB - 19 yacos.

PactBopenne kak ¢Qusuko-xumuyeckuit mpomecc. [lonstme o rugpatax
Kpuctayoruapatax. PactBopumocts. HaceilieHHble, HEHACBIIIEHHbIE U TEPECHIIICHHbIE
pactBopel. KoHIeHTpanus pacTBOpOB. 3HAa4€HHE PACTBOPOB I IPUPOIBI U CEIBCKOTO
xo3sricTBa. [Ipaktraeckas padota Ne 6 o teme: «IlomydeHne KpUCTaIOB COIEHY.

[lonsiTue 00 SNEKTPOIUTUYECKOM JAUCCOLMALMM BEIIECTB B BOJHBIX PACTBOpAx.
OJNEKTPOIUTHI U HEXJIEKTPOJIUTBI. MeXaHU3M TUCCOLMALUHN IEKTPOJIUTOB C PANINYHBIM TUIIOM
xuMuueckoi cBsizu. Monbl. Katnonsl 1 aHHOHBI. CTENEeHb JEKTPOJUTHUYECKON TUCCO [IUALIHH.
CunbHbIe U cl1adble 2JEKTPOJIUTHI.

OcCHOBHBIE IOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON TUCCOLAALIUN.

Peakium MOHHOTO oOMeHa. VYCIIOBUS MPOTEKaHMs peakUuu OOMEeHa MEXIy
JIEKTPOJIMTAMHU JI0 KOHIIa B CBET€ MOHHBIX mpencTaBieHui. Knaccupukanus MOHOB M MX
CBOWCTBA.

Kucnotsl. Jlucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPHUU DIIEKTPOJIUTHYECKOU
mucconnanuu. OU3NYecKue U XMMHYECKHE CBOMCTBA, MOJydeHue. MOJIEKyIApHbIE U MOHHBIE
YPaBHEHUS peakuuil KUCIO0T. B3auMoaeiCTBIE KUCIIOT C METAJUIAMH. DJIEKTPOXUMUYECKUN AL
HaIpPsDKEHUH METaJIJIOB.

B3aumopneiictBue KUCIOT C OKCHUAAMHM METAJUIOB. DB3aumoneicTBue KUCIOT ¢
OCHOBAaHUSIMH — peakuus HEWTpalu3auuu. BsauMonelcTBue KUCIOT C  COJISIMMU.
Hcnonp3oBaHue TabaUIbl pACTBOPUMOCTHU JUISl XapAKTEPUCTUKU XUMHUUECKUX CBOWCTB KHCIIOT.
IIpumeHeHne KUCIoT.

OcHoBanms.  Jlucconumanuss OIeJo4ed W UX  CBOMCTBA B CBETE  TEOpHUHU
IEKTPOJINTHYECKON aucconuaiyi. @dusnueckne M XUMHUYECKUE CBOMCTBA, IOJIyYEHHE.
B3aumMopelicTBre OCHOBaHUI ¢ KUCIOTaMU (peakiys HeMTpaau3alyn), KUCIOTHBIMU OKCUIaMHU
U COJISIMU.

Hcnonb3oBaHue TaOMUIBI PaCTBOPUMOCTH Il XapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB
OCHOBaHUU. Pa3noxeHne HepacCTBOPUMBIX OCHOBAHMM IPH HarpeBaHUH.

Comu. Jlucconmanus pasinyHbIX TUIOB cojeil. @U3ndeckue u XMMHYECKHE CBOWCTBA,
nosiyueHue. BzanMopelicTBue coseil ¢ MeTallaMH, YCIOBHSI NPOTEKAHHUS 3TUX PEAKIIMM.
B3aumopeiicTBue cosieif ¢ KHCIOTaMH, OCHOBAaHMAMHU U coJsiMU. Mcmonb3oBaHue TaOmUIIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKH XMMUYECKUX CBOMCTB cosell. [Ipumenenne coneil.
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Oxcunpl. Knaccudukanusi, HOMeHKIaTypa, (u3nuecKkMe M XHUMHYECKHE CBOMCTBA.
[TonyueHnue 1 npUMEHEHUE OKCUIOB.

I'enernueckue psaapl METAIOB U HEMETaJJIOB. ['eHeTMueckasl CBsi3b MEXAy KilaccaMu
HEOPraHUYECKUX BEILECTB.

[Ipaktuyeckas pabora Ne 7 mo teme: «CBoiicTBa KHCIOT, OCHOBaHHM, OKCHIOB H
COJIEW».

Knaccupukanmuss XUMHYECKMX peakiuid 1O M3MEHEHUIO CTENeHeW OKHCICHHUS
XUMHMUYECKUX 3J€MEHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb U
BOCCTaHOBUTEIb, OKHCJIEHHE u BOCCTAHOBJICHHE. CyiHocTb OKHUCJIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUH.

Peakuun  uwoHHOro oOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
CocraBieHue  ypaBHEHMH  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKkUUid  METO/I0M
AJNIEKTPOHHOTO OajaHca.

CpoiicTBa MPOCTHIX BEUIECTB — METAIJIOB U HEMETAJJIOB, KHUCIOT M COJIEH B CBETE
MIpe/ICTaBICHUH 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

[IpakTnueckas pabora Ne 8 mo Teme: «IKCIEpUMEHTAIbHOE HM3YyYEHHE XUMHUYECKHX
CBOMCTB HEOPraHUYECKHUX BEIIECTBY.

O06o01enre u cucTeMaTru3als 3HaHUH 10 Kypey «XuMus. 8 KiIaccy.

Htorosas kouTpospHas padota Ne5 mo kypey «Xumus. 8 Kiacey.

AHanu3 KOHTpoJIbHOM paboTsl. [loBeeHNE UTOTOB TOa.
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TemaTn4eckoe IJIAHUPOBAaHUE KypCa XUMMUA. 8 kiacce

Tema ypoka

BBegenue — 6 yacos.

BBonnsiii unctpykrax. Ilpenmer xumuun. Tena u BemectBa. OCHOBHBIE METO/bI TO3HAHUS:
HaOro/IeHNe, U3MEPEHUE, IKCIIEPUMEHT. XUMHUS — HayKa O BEUIECTBaX, MX CTPOCHHH,
CBOMCTBAX U IIPEBPALLECHUSIX.

IIpakTnuyeckas padora Nel mo teme: «[IpaBuia TexHUKH O€30MACHOCTH MpU paboTe B
xuMudeckoM kabuuete. [Ipuembl oOpamieHus ¢ 7a00paTOPHBIM O0OpY/IOBAHHEM U
HarpeBaTeIbHbIMU IPUOOpaAMM.

[loHsiTHE O XMMHYECKOM 3JIeMEHTE U (OpMax €ro CyIeCTBOBaHHS: CBOOOJHBIX aToMaXx,
MIPOCTBIX U CIOXHBIX BelecTBax. [IpeBpamienus Bemects. OTINYME XUMHUUYECKUX PeaKInn
oT (usmueckux siBiaeHu. Poiab Xxumum B KU3HM 4YenoBeka. Xemoduimsa u xemodoowus.
KpaTtkue cBeneHuss M3 MCTOpUM BO3HUKHOBEHHMS W pa3BUTHUA XUMHUHU. [lepuon amxummum.
[lonstne o ¢unocodpckom kamue. Xumus B XVI B. PazButue xumuu Ha Pycu. Poib
OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKON Hayku — paboTsl M.B. JlIomoHocoBa,
A.M. byrneposa, /I.11. Menneneesa.

XuMHYecKkasi CHMBOJIMKA. 3HAKU XUMHUYECKUX AJIEMEHTOB M MPOUCXOXKICHHE UX Ha3BaHUU.
[lepmoanueckuii 3aKOH M IEpUOAMYECKAass CUCTEMA XUMHUYECKHX dsieMeHtoB J[. M.
MenneneeBa, ee CTpyKTypa: Majible U OOJIbIINE TEPUO/IbI, TPYIIIIbI ¥ MOATPYNIEI (TJIaBHAS U
no6ounas). [lepuoanueckasi cucTema Kak CripaBOYHOE MOCOOME ISl TIOJTyUYEHHUS CBEJCHUH O
XUMUYECKHX JIEMEHTaX.

Xumuaeckue ¢opmynbl. Wuaexcer u  kodddunueHTsl. OTHOCHTENBbHBIE AaTOMHAas U
MOJIEKYJIIpHAs MacChl. 3aKOH TIOCTOSTHCTBA COCTaBa BeEIIeCTBA. ATOMHAs €IUHHUIIA MACCHI.
KauecTBEeHHEIN U KOJIMUECTBEHHEIN COCTAB BEIIECTBA.

Pacder MaccoBoi 107U XMMHYECKOIO AJIEMEHTA B BEUIESCTBE. Y CTAHOBJICHUE MPOCTEHIICH
(hopMyJIBI BEIIECTBA IO MACCOBBIM JIOJISIM XUMUYECKHUX JJIEMEHTOB.

Tema 1. ATOMBI XUMHYECKHUX dJIeMeHTOB — 10 yacos.

ATOMBI W MoOJIEKyNbl. XHUMHUYECKUH 3JIeMEHT. ATOMBI Kak ¢opma CyllecTBOBAHUSA
XUMHUYECKUX 3JeMeHTOB. OCHOBHBbIE CBEACHHUS O CTPOEHHMH aroMoB. JlokazaTenbcTBa
CII0HOCTHU cTpoeHus aroMoB. OnbiThl Pezepdopaa. [Inanerapuas Moenb cTpoeHus aToMa.
Crpoenue aroma: spo, dSHeprerudeckuii ypoBeHb. CocTaB spa aroma: MPOTOHBI,
HEUTPOHBL. B3anMOCBS3b TOHATUH «IPOTOH», «HEUTPOH», «OTHOCUTENIbHAs AaTOMHas
Maccay.

N3menenue uywmcia IIPpOTOHOB B AApC aromMa — 06p8.30BaHI/Ie HOBBIX XHMHYCCKHX
3JICMCHTOB.

HM3Menenue 4mcia HCI\/’ITPOHOB B AAp€ aroMa — O6pa30BaHI/IC HN30TOIIOB. COBpeMCHHOC
ONPpCACIICHUEC TOHATHA «XUMHYECKHH 3JeMeHT». M30Tombl Kak Pa3HOBUIHOCTHU aTOMOB
OHOT'O XUMHWYCCKOI'O DJICMCHTA.

OnekTpoHbl. CTpOE€HHME SHEPreTHYECKUX YpPOBHEH aroMOB TMepBbIX 20 XUMHUYECKUX
a1eMeHTOB nepuoanueckot cucremel [[. M. Menneneesa. IloHatne o 3aBeplIEHHOM M
HE3aBEPIICHHOM DJIEKTPOHHOM CJI0€ (SHEPTeTHYECKOM YPOBHE).

10.

[ICXD A. U. MenneneeBa u cTpoeHHE aTOMOB: (PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa
2JIEMEHTA, HOMEpPA TPYIIIbl U NEPHUOAa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKHX
2JIEMEHTOB U UX COEAMHEHUI Ha ocHOBE noJioxkeHus B [ICXD u cTtpoenns aroma. 3HaueHue
Ilepuoanueckoro 3akona /.M. Menneneesa.

11.

Crpoenne MousieKyn. XHMHUYECKas CBsI3b. THNBI XMMHMUYECKHUX CBSI3€H: KOBAJICHTHAs
(monspHast ¥ HENOJSAPHAs ), HOHHAS, MeTaljyeckas. Ob6pa3oBaHue OMHAPHBIX COCTUHEHUH.
[Tonsitue 06 noHHOM cBsA3U. CxeMbl 00pa30BaHUS MOHHOM CBSI3H.




12.

B3auMopelicTBE aTOMOB XHMHYECKHX O3JIEMEHTOB-HEMETAJUIOB MEXIy Cco0oi —
oOpa3oBaHue [BYXaTOMHBIX MOJIEKYJ TPOCTBIX BemlecTB. KoBaleHTHas HeNosipHas
XMMUYECKasl CBSA3b. DJIEKTPOHHBIC U CTPYKTYPHbIE (POPMYIIBI.

13.

B3aumopelicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIOB MEXKIY CO00H —
oOpa3oBanue OHMHAPHBIX COCAWHEHHH HEMETAJUIOB. DIEKTPOOTPULATEIFHOCTh AaTOMOB.
[ToHsITHE O KOBAJIEHTHOM NOJISIPHOM CBA3U.

14.

B3aumopeiictBue aTOMOB  XMMHYECKHX  DJIEMEHTOB-METAJUIOB MEXIy co0oil —
o0pa3oBaHUE METAUIMYECKUX KpUCTAIOB. [loHATHE O METaNIMYeCKOW CBS3U. THIIBI
KPUCTAJUTMYECKUX  pEIIETOK (aroMHas, MOJICKYJsIpHAsi, WOHHAs, METAJTHYECKas).
3aBUCUMOCTH CBOWCTB BEIIECTB OT TUIA KPUCTAJUTMYECKOU PEIICTKH.

15.

[TonsaTe o0 BOMOPOJHOW CBSI3M M €€ BIUSHUM Ha (PU3MUYECKHME CBOWCTBA BEIECTB Ha
npuMepe Bojbl. O00O0IIeHHEe W CHUCTEMATU3alMs 3HAHUN MO0 TeMe «ATOMBI XUMHUYECKUX
SJIEMEHTOBY.

16.

KonTpoabHnas padora Nel no teme «ATOMBI XMMHUUYECKUX 3JIEMEHTOB.

Tema 2. IlpocTsle BenecTBa - 7 4acoB.

17.

[TonoxxeHne METa/uIOB U HEMETAJIJIOB B MEPUOJNUECKOM CUCTEME XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. BaxHelne MpoCThiE€ BEMIECTBA — METAIJIBI: JKEJIE€30, aTIOMUHHIA,
KaJIBIIMI, MarHuid, HaTpuil, Kanmii. O0mue gu3ndeckne CBONCTBA METAIJIOB.

18.

Baxwneiimme mpocThie BemeCTBA — HEMETaUIbl, 00pa3OBaHHBIE AaTOMAaMH KHCIIOPOJa,
BOJIOpOJA, a30Ta, cephl, pocdopa, yriepoaa. CnocoOHOCTH AaTOMOB XUMHUYECKHUX AIIEMEHTOB
K 00pa3oBaHMIO HECKOJBKUX MPOCTBHIX BEHIECTB — AUIOTPONHS. AJUTIOTPOITHBIE
MoauduKauu Kuciopona, ¢ocdopa u onoBa. MeTtanmnuueckue M HEMETAJUIMUECKHE
CBOWCTBA MPOCTHIX BemiecTB. OTHOCHTENBHOCTH JICNICHNS MPOCTHIX BEIIECTB HA METAJUIBI U
HEMETaJLIbI.

19.

ITocrossnnas ABoraapo. Mosib — eIMHHMIIA KOJIMYECTBA BeniectBa. MoJisipHas macca.
KpatHbie equHUIBI KOJUYECTBA BEIIECTBA — MHUJUIUMOJb M KUJIOMOJIb, MIJIJTUMOJISIPHAS U
KWJIOMOJISIDHAsE MacChl  BEIIECTBA, MWJUTUMOJIAPHBIA W KWJIOMOJISIDHBIH — 0OBEMBI
ra3000pa3HBIX BEHIECTB.

20.

3akoH ABoraapo. MossipHbI 00bEM ra3000pa3HbIX BEIIECTB.

21.

PacueTbl ¢ uCHoNb30BaHHEM IIOHATHH «KOJWYECTBO BCHICCTBa», «MOJIApHasd Macca»,
«MOJ'IS[pHBIfI 00BeM ra3oB», «IIOCTOAHHAsA ABoraz[po».

22.

O606H.[€HI/I€ M CUCTEMaTH3allHsl 3HAHWH 110 TEME «HpOCTHe BCIICCTBa».

23.

KonrpoJsbHas padora Ne2 no teme «lIpocteie BemecTBay.

Tema 3. CoeqHeHHSI XHMHUYECKHX 3JIEMEHTOB — 15 yacoB.

24,

[lonsiTHE O BAJIEHTHOCTH U CTENEHU OKucieHus. OmnpeneneHue CTENEeHU OKHUCIICHUs
AJIEMEHTOB MO XuMHueckoi Qopmyne coenuHenus. CoctaBieHue QGopmyn OHHAPHBIX
coelMHeHMH, 001uii croco0 nX Ha3bIBAHUSI.

25.

BI/IHapHLIe COCAUHCHHA: OKCHIBI, XJIOPUIBI, Cynb(l)I/I,[[LI u Jap. CocraBieHue HX (I)OpMy.]'I.
HpeI[CTaBI/ITCJ'II/I OKCHJOB: BOJaA, er'IeKI/ICJ'IHﬁ ra3 M HEramcHas HU3BCCThb. HpeI[CTaBI/ITCJII/I
JICTYYHUX BOOAOPOIAHBIX COCIHEHMI: XJIOPOBOAOPOA 1 aMMHUAK.

26.

OCHOBHBIE KJIACCHI HEOpraHWYeCKux BemiecTB. OCHOBAaHUS, UX COCTaB, KJIACCH(HKAIMS U
HOMEHKJaTypa. PacTBOpUMOCTH OCHOBaHMW B Boje. Tabmmia pacTBOPUMOCTH
ruIpokcuaoB. [IpencraBurenu menodei: THIPOKCHIbI HATPUS, Kayns U Kaiblus. [ToHsTue
0 Ka4eCTBEHHBIX peaknusx. MumukaTopsl. MI3MeHeHHe OKpaCKH WHAMKATOPOB B IEIOYHOM
cpene.
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Kucnotsl, ux cocraB, u HoMeHKiIatypa. Knaccudukanus kucnot. [IpencraButenn KucIor:

27. | cepHas, cOJsiHAsA U a30THAs. VI3MeHeHHe OKpacKu MHIMKATOPOB B KUCIIOTHOM cpefe.
Comm Kak TpPOM3BOAHBIE KHUCIOT M OCHOBaHWH. MX cocraB, Kinaccupukamus Wu
28. | HOMeHKiaTypa. PacTBOprMOCTH colieil B BoJie.
[IpencraButenu comneit: Xmopua HaTpus, KapOooHat u pocdar KaabIHs.
29.
OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEUHEHU.
30.
Amop(dHBIE U KPUCTALNTUYECKHE BelmecTBa. MEXKMOJEKYISIPHBIC B3aUMOJICHCTBUS. THIIBI
31. | KpHUCTAJUIMYECKMX pEIICTOK: WOHHAs, aTOMHas, MOJEKyIsipHas ¥ MeTaJuTHJecKas.
3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIOB KPUCTAJIMYECKHX peleTok. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH MOCTOSHCTBA COCTaBa JJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHS.
UucTele BemecTBa U cMecH BeiecTB. [IpuMeps! KUIKUX, TBEPIBIX U Ia3000pa3HbIX cMeceH.
32. | CaoiicTBa 9YHCTHIX BemecTB B cMeceid. Mx coctaB. CriocoOBI pa3iesieHus CMECCH.
[Ipaktnueckas pabora Ne 2 mo Tteme: «OuncTKa 3arps3HEHHON MOBapEHHOM COJIH.
33. | Paznmencume cmeceii. DuibTpoBaHUE).
MaccoBast 1 00beMHasi J0JIM KOMIIOHEHTAa CMECH, B TOM YHCJIE U IIPUMECEH.
34.
Pacuersl, cBsi3aHHBIE C UCIOJIB30BAHUEM TOHSATHUS «JIOJISD».
35.
IIpakTuyeckas padora Ne3 no reme «B3pemmBanue. [IpurotoBienue pactBopa caxapa u
36. | ompeneneHUE MACCOBOM JIOJIM caxapa B PacTBOPE»
O000menne u cucreMaruzanuss 3HaHUA 10 TeMe «CoequHEeHUs XUMHUYECKUX
37. | DIEMEHTOB»
KonTpoabHast padora Ne3 no teme «CoeMHEHHS] XUMUYECKUX SJIEMEHTOBY.
38.
Tema 4. U3meHeHus, npoucxoasilnue ¢ BemecrsaMu — 13 yacos.
[TonsiTHe siBIEHUN KaK U3MEHEHHH, TPOUCXOISIINX C BEIECTBAMU. SIBJICHMUS, CBA3aHHBIE C
39. | U3MEHEHHEeM KPHUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBAa IPU MOCTOSTHHOM €ro cocTaBe, —
¢busnueckue sneHus. dusnyueckue SBICHUS B XUMUU: JUCTWULSIMS, KPUCTAJIU3ALUA,
BBITIAPMBAHKME M BO3TOHKA BEIIECTB, LieHTpudyruposanue. [Ipakruueckas padora Ne 4 mo
Teme: «HaOmioneHus 3a HW3MEHEHUSIMHU, MPOUCXOSAIIMMH C TOpAMIeH CBEeUol, U uX
OTIICAHUE.
SIBneHusi, CBSA3aHHbIE C HW3MEHEHHEM COCTaBa BEIECTBA, — XHUMHUYECKUE PEaKIUU.
40. | IlpusHaku W ycnoBHUS MPOTEKaHHsS XUMHUYECKUX peakuui. Krmaccubukanus XuMUYECKHX
peakuuii 1O TMOTJIONIEHUIO WM BblAeNeHuto oHHepruu. [lonarue o006 9Kk30- U
SHAOTEPMHUECKUX peakuusax. TermmoBor 3¢ ekt xumMudeckux peakuuii. Peakium ropenus
KaK YaCTHBIN CITyyail SK30TEPMHUECKUX PEAKLUM, MPOTEKAIOIINX C BbIICJIIEHUEM CBETA.
3aKOH COXpaHEHUsI MacChl BELIECTB MPU XUMHUYECKUX peaKlIMsIX. XUMUYECKUE YpaBHEHMUS.
41. | 3HaveHue UHAECKCOB U KOADPUITUEHTOB.
42. | CocTaBieHne ypaBHEHUN XUMUYECKUX PEAKIIHIA.
43. | IlpakTnyeckas padora NeS no teme: «I[Ipu3Haku NpoTeKaHNUsT XUMHUYECKUX PEAKLUI»
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44,

PacueTrnl mo XmMHYECKUM YPaBHCHHAM. Pemenne 3aJa4d Ha HaxXO0XIACHHUC KOJIMYECTBaA
BEILECTBA, MAaCChl UM 00bEMa NPOAYKTa PEaKLUH 10 KOJUYECTBY BELIECTBA, MACCE WU
00BeMy HCXOJHOTO BelIecTBA. PacdeTsl C HCMOJIb30BAHMEM TIOHATHS «HOJsD», KOTraa
HCXOJHOE BEUIECTBO JaHO B BHUJE PAacTBOpA C 33JaHHOW MACCOBOM JOJIEHM pacTBOPEHHOIO
BELIECTBA WM COJIEPIKUT ONPENIECTICHHYIO JOJI0 IPUMECEH.

45.

Knaccugpukamuss XMMHYECKHX PEAKIHMid MO YHUCITy M COCTaBY MCXOJHBIX M TOJTYYEHHBIX
BewecTB. Peakiuu pasnoxenus. [IoHaTHE O CKOPOCTH XMMHYECKHUX peakuuii. DaxrTopsl,
BJIMSIFOIIME HA CKOPOCTh XMMUYEeCKOM peakuuu. Karanuzaropsl. DepMEHTBI.

46.

PeaKHI/H/I COCAUHCHUA. Karaimtnueckue M HeKaTaIUTHUECKHE pCaKknuu. O6paTI/IMI)IC u
HEOOpaTHUMBIE PEaKITHH.

47.

Peakuuu  3amerieHust.  DJEKTPOXUMHUYECKMH  psii  HaNpsOKEHWM  METalioB,  €ro
HCIIOJb30BAHUE JUISI TPOTHO3UPOBAHMS BO3MOKHOCTH IIPOTEKAHUS PEAKIUN MEXIY
MeTaJUIaMU ¥ PaCTBOPAMH KUCIIOT. Peaknuu BEITECHEHUS OJTHUX METAIJIOB U3 PACTBOPOB UX
COJIEN IPYTUMH METaJIaMHU.

48.

Peakuun oOmena. Peaknum HeWTpanuzauuu. YCIOBUSL NMPOTEKAHUS peakluii oOMeHa B
pacTBOpax J0 KOHIIA.

49,

Tumnbl XUMHYECKUX peakiuil (1Mo TNPH3HAKY «YHCIO U COCTAaB HMCXOJHBIX BEIIECTB M
MPOJAYKTOB PEaKIMK») Ha TIPUMEpPE CBOWCTB BOJBI. Peakius pasinokeHUs: — DICKTPOJIU3
BOIBI. Peaknmm coenwHEHHWS — B3aWMOJICHCTBHE BOJBI C OKCHJIAMH METAVIOB H
HemeTawioB. [loHsiTHe «ruapoKcuaby. Peakunu 3aMenieHus — B3aUMOJEHCTBUE BOJBI C
MIEJIOYHBIMHA ¥ IIEJIOYHO3EMENIbHBIMA MeTalulaMH. Peaknium oOmeHa (Ha mpuMmepe
ruiposin3a cyiabhuaa aToMUHNS U KapOuaa KaJblius).

50.

O6oOmenne u cucTeMaTu3anus 3HaHUW 10 Teme: «V3MeHeHus, TPOUCXOISIHE C
BEIIECTBAMU

51,

KonTpoabHasi padora Ne4 no teme: «/I3mMeHeHMs, TPOUCXOISAIINAE C BEIIECTBAMU»

Tema 5. PacTBopenue. PactBopbl. CBOICTBAa PACTBOPOB 3JIEKTPOJIUTOB - 19 yacos.

52.

PactBopenne kak  (Qusuko-xumudeckuii  mpouecc. Ilonatue o ruapatax u
Kpuctayoruapatax. PactBopumocTs. HacklllieHHbIe, HEHACBILIEHHbIE U TEPECHIlIEHHbIC
pactBopbl. KoHIeHTpamusi pacTBOpoB. 3Hau€HHWE PACTBOPOB JUIsl MPUPOABI U CEIBCKOTO
xo3siicTBa. [IpakTudeckas padora Ne 6 o teme: «llomydeHue KpUCTaIOB COJICH.

53.

Ilouatue 00 3J'IeKTpOJ'II/ITI/I‘ICCKOI71 aucconany  BCE€IIECCTB B BOJHBIX pacTBOpax.
BHGKTpOJ'II/ITBI U HCOJICKTPOJIUTEI. MexaHu3M Jucconuyanuu JJICKTPOJIUTOB C PA3JIMYHBIM
TMIIOM xuMmudeckoil cBs3u. Monbel. Katmonel m anmonnl. CreneHb SHCKTpOHHTH‘ICCKOﬁ
AucCcoluanuu. CuibHbIE U c1a0bIe QJICKTPOJIUTEI.

54,

OCHOBHBIE ITOJIOKCHHS TCOPUU BHGKTPOHHTHHGCKOﬁ AJucCcolralnuu.

55.

Peakuuu noHHOTrO oOMeHa. YcioBus IMPOTCKAHUA PCAKIINHN obMeHa MCXKAY JJICKTPOJIUTAMU
J0 KOHIIA B CBC€TC MOHHBIX HpeﬂCTaBHeHHﬁ. Knaccmbnxaum[ HOHOB U UX CBOMCTBA.

56.

Kucnotsl. Jlucconmanusi KUCIOT M HMX CBOWCTBA B CBETE€ TEOPHM DIIEKTPOJIUTHYECKOU
mucconnanuu. Pduznueckue M XMMHYECKHE CBOMICTBA, NOJydeHHE. MOoJeKylsspHble U
HMOHHBIE YypaBHEHHUS pPEaKUUil KHUCIOT. B3aumMopaelcTBHE KUCIOT C  METaJIaMH.
DNEeKTPOXUMHUYECKUH psiji HAPSHKEHUH METalIOoB.

S57.

BzauMopelicTBHE KUCIIOT C OKCHUAAMH METAIIOB. B3auMoieiicTBUE KUCIOT ¢ OCHOBAaHUSIMH
— peaKuuia HeﬁTpaﬂH3aHHH. BzaumoeiicTBUe KUCIOT ¢ coisaMu. Vcrionp3oBaHue Ta6J'II/II_U>I
PACTBOPUMOCTH IJId XapaKTCPUCTUKU XUMUYCCKUX CBOMCTB KHMCJIOT. HpI/IMCHeHI/Ie KHUCJIOT.

58.

OcHoBaHus. I[I/ICCOI_II/IaI_II/IH 1Ieno4Yed 1 uX CBOMCTBA B CBETE TCOpHUHU BHCKTpOHHTHqCCKOﬁ
auccoruanuy. Du3nyueckue M XHUMHUYECKHE CBOﬁCTBa, TMOJIYUYCHHUC. BzaumoaeiictBue
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OCHOBAHUU C KUCIOTaMH (pEaKiys HEUTpaau3alyu ), KUCIIOTHBIMU OKCUAAMH U COJISIMU.
Hcnonb3oBanne TaOMIBI PACTBOPHUMOCTH Ui XapaKTEPUCTHKU XHUMHYECKUX CBOWCTB
59. | ocHoBanuii. Pa3noxeHne HepaCTBOPUMBIX OCHOBAHUH NMPH HArPEBaHHU.
Comu. [uccommainusi pa3inyHbIX TUMOB coJied. Dusnyeckue M XUMHUYECKHUE CBOICTBA,
60. | momyuenuwe. B3ammopeWcTBHE COJei ¢ METAJIaMH, YCIOBHS NMPOTEKAHUS STHUX PEaKIHi.
BzanMmonelicTBue cosell ¢ KUCIOTaMU, OCHOBAHUSIMH U COIsAMU. Vcnoab3oBaHue TaOIUIIbI
PACTBOPUMOCTH JIJIsl XapAKTEPUCTUKN XUMHYECKUX CBOMCTB coJied. [Ipumenenue cosieid.
Oxcunpl. Knaccudukanwsi, HOMEHKIAaTypa, (QHU3WYECKHE W XHUMHYECKHE CBOWMCTBA.
61. | IlomyueHue u MPUMEHEHUE OKCUIOB.
['eneTnveckue psipl METANIOB W HEMETAUIOB. ['eHeTnueckas CBSI3b MEXKIY KiIaccamu
62. | HEOPraHWYECKHX BEIECTB.
63. | IlpakTuueckasi padora Ne 7 no Teme: «CBOWCTBA KHCIIOT, OCHOBAHUH, OKCHJIOB U COJICH».
Knaccudukanus XuMHYECKHUX PEAKIIUN 10 U3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKUX
64. | snemeHTOB. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIC peakini. OKUCIUTETh U BOCCTAHOBHUTEIIb,
OKHCIIEHNE U BoCcCTaHOBJIeHHE. CyIITHOCTh OKHUCIUTIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA.
Peaknun MoHHOTO OOMEHa M OKHCIHMTEIIBHO-BOCCTAaHOBUTEIbHBIE peakiuu. CocTaBlieHHE
65. | ypaBHEHUI OKUCIIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITI METOOM JICKTPOHHOTO OajlaHca.
CBoiiCTBa TPOCTHIX BEIIECTB — METAIJIOB M HEMETAUIOB, KHUCJIOT M COJIeH B CBETE
66. | mpencraBieHU 00 OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCAX.
IIpakTuyeckas padora Ne 8 mo Teme: «IKCHEPUMEHTAIBHOE HM3YYEHUE XHUMHUYECKUX
67. | CBOWCTB HEOPraHUYECKHUX BEIIECTBY.
O06o01enre U cucTeMaTru3als 3HaHUH 10 Kypey «XuMus. 8 Kiaccy.
68.
HroroBasi KOHTpPoJbHasA padora Ne 5 mo Kypey «Xumus. 8 Kiacey.
69.
AHanu3 KOHTPOJIbHOM paboThl. [lonBeneHne UToros roja.
70.

ConeprxaHue y4eOHOro MaTepuaja no XuMmuu. 9 kjiace
BBenenue — 1 gac.
BBonnsiii uacrpykrax. [Ipenmer neopranuueckoit xumuu. [loBTopeHne u3yueHHOTO B

pamkax Kypca «XuMus. 8 Kiaccy.

Tema 1. XapakTepucTHKAa XMMHUYECKHX JIEMEHTOB U peakuuii — 12 yacos.
XuMuyeckud sneMeHT. Metamnel w1 Hemetaiuel. llepuomnueckas cucrema JI.U.

MenneneeBa (IICX3). XapakTepucThka XHMHYECKOTO JJIEMEHTA [0 €ro IOJI0OKEHUIO B
nepuouueckoit cucreme ..M. Menneneesa. Jlnaronans «Bogopoa-actat». [lepunoa. OcHoBHast
u nobouHas moarpymnmna. OmpeneneHue TUIMA XUMHYECKOTO HIIEMEHTa IO COBOKYITHOCTH
XapaKTEePUCTUK: TPYMIbl (OCHOBHON WM MOOOYHOI), MEpUOAAa U TOJOKEHUS OTHOCUTEIHHO
JIMaroHajii «BOJOPOI- acTaTy.

3nauenue [lepuoauueckoro 3akona /.. MenaeneeBa.  Metaminueckue u
HEMETAJUIMYECKUE CBOMCTBA. BpICmime oOKcUAbl U TUAPOKCUIBL. JleTyune BOIOpPOIHBIE
COCMHEHUSI d3JIeMeHTOB. OrnpeneneHne XapakTepUCTUKH XUMUYECKOTO JJIeMEHTa W
o0Opa3yeMbIX UM COoeIMHEHUI Ha OCHOBE ero nojoxeHus B [ICXD u ctpoeHus ero aroma.

OOpa3zoBaHue pa3TUYHBIX BEIIECTB M3 COBOKYMHOCTH XUMHYECKUX DIIEMEHTOB.
Kucnotueie cBoiictBa. OcHOBHBIE cBOMCTBA. OTAMYUS MEXIY KHUCIOTAMU M OCHOBAHMSIMHU.
Omnpenenenre THUNA BEMIECTBA MO €r0 XUMHUUYECKOH Gopmyre.
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AmdorepHbie cBoiicTBa BemiecTB. [IBoHCTBEeHHOCTH BemiecTB. OmnpeseneHne CBOMCTB
aM(OTEpHOro BEIIECTBA MO €ro XuMuyeckoi Gopmyne. IlepexomaHbie 37IeMEHTHI (METaIb).
Ornpezenenrne XMMUYECKUX CBOUCTB BEILIECTB MO CTEMEHU OKUCICHHUS MIEPEX0THOTO MeTalIa.

®opmynupoBka Ilepumonmueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH
MIOJIOKEHHSI XUMUUECKuX 37eMeHTOB B [ICXD. V3MeHeHHs CBOHCTB 3JIEMEHTOB U 00pa3yeMbIX
umu coequneHud B IICXD. Crenenb oxucneHusi. M3mMeHeHWE CTENEHW OKHUCICHUS Y
aneMeHTOB. O000IIeHNe XUMHYECKUX JIEMEHTOB, UX CBOMCTB M 00pa3yeMbIX UMHU COCITUHEHUI
no rpynnam. OU3MUECKUil CMBICII HOMEpa MepHojia, HOMepa TPYIMIbl, HOMEpa XUMHYECKOTO
anemeHTa. OTKpPBITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB, IMpeJCKa3aHue ux cBOMCTB. Wcropus
OTKPBITUSl PA3IMYHBIX XUMHUYECKHX »3JeMeHTOB. Pasmuunbie dopmer [ICXD. 3nHavenue
[lepuoauueckoro 3akona u [ICXD.

XuMu4eckasi OpraHu3aius Npupoabl. XUMHUYECKHE PEaKIIMU MEXKIy BEIIECTBAMH, HX
OCHOBHBIE€ XapakTepucTUKH. CKOPOCTh XUMUUYECKUX peakiuil. Karanuzatopsl © HHTHOUTOPHI,
WX POJIb B XUMUYECKHUX TMpEeBpalleHusx. BiusHue TeMmmeparypbl, TaBJICHUS W BHEIIHUX
YCJIOBUH Ha MIPOBEICHUE XUMUYECKUX peakinii. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
[Tonsatue 06 okuciuTene, 0 BOCCTaHOBUTENE. METO 1 JIEKTPOHHOTO OalaHca.

JlabopaTtopnast padota Nel no Teme «IIpoBeaeHue peakiuu Mo paszioKeHHI0 KapOoHaTa
KaJIBITAS B BOJICY.

KonTtponpnas padota Nel mo Teme « XUMHYECKHE DIIEMEHTHI U PEAKITAN.

Tema 2. MeTtanbl - 18 yacos.

[lonoxxeHne MeTalsIOB B MEPUOJNYECKONW CHCTEME XMMHUYecKux anemeHTtoB [ M.
MenneneeBa. Baxueimme mpocTeie BemectBa — MeTauibl. OOmue (u3nveckue CBONCTBA
METaJJIOB.

Hcropus cymecTBOBaHMS M MCHOJb30BAHUS METALIOB - ¢ [[peBHEro Mupa u 10 Halux
nHer. Kamennsiil Bek. Mennbiii Bek. bpoH30BbIi Bek. JKene3Hblil Bek.

CmaBbl. CrioCOOHOCTH METAJIOB 0Opa30BBIBATH MEXAy C000M crutaBel. OCHOBHBIE
CIUIaBbI: OpOH3a, JIaTyHb, YYT'YH, CTajb. JJ0ObIYa METATIMUECKUX PY/I.

Anxumus. CUMBOJIMKA IPEBHUX METAJIOB, UX CBA3b C HeOecHbIMU TenaMu. Cemb dyzec
CBETA.

Ponp MeTanioB U CIIaBOB B KU3HU YEJIOBEKA.

Ilonoxxenne merammoB B IICXD. AxtumBHOCT, MeTamwioB. Illenounble MeTaabl, MX
ocHoBaHusi — ménoun. Illenounoszemenvubie Mertauibl. Mertamisr |, 1V, V, VI rpynm.
[lepexonubie MeTayibl. OKHCIUTENbHAs M BOCCTAHOBUTENIbHAs CHOCOOHOCTh METAIJIOB B
3aBUCHUMOCTH OT UX noJioxkeHus B [ICXD.

CriocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K 00Opa30BaHUIO HECKOJBKUX IMPOCTHIX
BEIECTB — aJUIOTPONUs. AJUIOTPOINHbIe Moau(pUKauyu. MeTalindyecKue CBOWCTBA MPOCTHIX
BEILIECTB.

Mertannudeckas CBsi3b, METALNIUYHOCTh. MeTalUIMYECKUi OJIECK, AJIEKTPOIPOBOAHOCTD,
TEIUIONPOBOJHOCTb, INIACTUYHOCTh, TBEPIOCTD, INIOTHOCTb.

ArperatHble cocTOosiHUsL BemiecTB. [lnmaBimeHme u Kpucraumzauus METaJUIOB.
TyromnnaaBKOCTb U JIETKOILIABKOCTb.

Uépnas u 1BeTHas MeTaimyprus. [lparoueHHele, mnosyaparoneHHble MeTajuibl. Mx
N00bIUa U MCTIOIH30BAHKE B KU3HU YETIOBEKA.

Haubounee usBectHble crutaBbl. bponza. UyryH. ropantoMuHui.

BoccranoBuTenbHbIE CBOMCTBA METAUIOB. XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJUIOB: MX B3aMMOJIEWCTBUE C KUCIOPOIOM, IPYTMMU HEMETaJNIaMH, BOJOPOJOM, BOJIOM.
IManpunabl, mepoOKCUABI, UX OCOOEHHOCTH U OTIMYHUS OT JPYTUX BEIIECTB.

DIEKTPOXUMHUYECKUN pAJl HANPsLKEHUM METalioB, €ro poiib B Xumuu. OmnpeneneHue
AKTUBHOCTH METAJIJIa IO €ro MOJIOKEHUIO B DJIEKTPOXUMHUYECKOM PSITY.

B3anmMojielicTBre METAIIJIOB C KUCIOTAMU U COJISIMHU.

Camopoanble  MeTtayibl.  MuHepanbsl.  Mertamuyeckue  pyabl.  Mertamnyprus.
[Mupomerannyprus. ['mapomeramnyprus. DIeKTpoMeTaITyprus. AJIOMOTEPMHUSL.
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Kopposus meramoB, €€ Tumbl U mociencTBus. CrocoObl MPeIoTBPAIICHHS] KOPPO3UU
MeTauioB. BrusHue (QakToOpoB OKpyKamIIeld cpeapl Ha KOPPO3HIO METaUIOB. XHUMHUYECKas
KOppO3usi. DIEKTPOXUMHUUECKAsT KOPPO3HUS.

Mertannst |A rpynnsl — nutuid, HaTpuii, kanui. X otinuus ot apyrux Meramios. Conu
HIEJIOYHBIX METAJJIOB, UX TpUBHAIbHbIC Ha3BaHMs. Poyib cojiell METaIOB B JKU3HU YEJIOBEKA.
buonoruueckas posib METayUIOB IS YEJIOBEKA U JKMBBIX OpraHu3MoB. CojiepiKaHue IIETOYHBIX
METAJUIOB B TMPOJYKTAaxX IHUTaHUS, CEIbCKOXO3SMCTBEHHBIX ynoOpeHmsx. OKpalruBaHue
IJJAMEHU COJISIMU IIEJIOYHBIX METaIOB. EjKMe OCHOBaHMS IICIIOYHBIX METAUIOB (IIEIOUN).
OTKpBITHE JIUTUSI, HATPUS U KU

Mertamnst A rpynmnel — Oepuuinii, Mariui, crpoHuui, 6apuid. IX otnuuus ot apyrux
MetauioB.  CoiM  MIETOYHO3EMENBHBIX ~ METAJIOB, WX  TPUBHUAJIBHBIE  Ha3BaHUSL.
PenxoszemenbHble Metayuibl. B3aumopeiictBue metamioB IIA rpynmbel ¢ peaxo3eMenbHbIMU
Metauiamu. ConepkaHue IIEJTOYHO3EMENbHBIX METAUIOB B TPOJAYKTaX MHTAHUS, WX
OnosiorMueckas poJib JUUIT YEIOBEKAa W OJKUBBIX OPraHW3MOB. PaJMOaKTUBHOCTH pajawusl.
OTkpbITHE OEpUILIUS, MarHus, CTPOHLIUSA U Oapusl.

Amomunnii. Ero amdoTtepHbie CBOMCTBA, CIOCOOHOCTH 00PA30BHIBATH KAK KUCIOTHI, TaK
u ocHoBaHMA. KoMruiekcHble conm amomMuHusg. J[BoiHbie comu. CMemaHHBIE COJIH.
CrocoOHOCTh aMOMHUHUSI B3aMMOJICUCTBOBATh C HEMETA/NIAMU, KHCIOTaMH, OCHOBAHUSIMH,
okcugaMu, BoJOM. OCHOBHBIE COEIMHEHHMs AJOMUHHS, UX POJb U NpuMeHeHHne. OTKphITHE
ATFOMUHHSL.

Kenezo. Ero amdoTepHbIe CBOICTBA , CIIOCOOHOCTH 0OPA30BHIBATh KaK KUCJIOTHI, TaK U
ocHoBaHms. KomrutekcHble comm kene3a. [[Boinble comum. Cmemanable coiau. CrocoOHOCTh
JKese3a B3auMOJICMCTBOBATh C HEMETAJIaMH, KHUCJIOTaMH, OCHOBAaHUSIMU, OKCHIAMH, BOJOM.
OCHOBHBIE COEQUHEHUs XKene3a, UX poib W NpuMeHeHue. CTeneHW OKHUCIICHMS Kenesa.
Ocob6enHocTn xuMuu xkeje3a. OTKpBITHE JKele3a.

JlaGopaTtopnas pabota No2 «CBOMCTBAa METAJUIOB M UX COCIMHECHHIN.

O6001eHre 1 cucTeMaTru3alys 3HaHU| 1o TeMe «MeTaib».

KonTtponbras padoTta Ne2 o teme «MeTamb».

Tema 3. Hemetanabl — 26 yacos.

[TonoxxeHne HEMETAJIOB B INEPUOJWYECKON CHUCTEME XMMHUYECKUX 3jaeMeHToB /[l M.
MenneneeBa. Baxneitmue nmpocteie BemecTBa — HeMeTa/uibl. OOmue gu3nyeckue cBOMCTBA
HEMETAJIJIOB.

OxucnutenpHasi CHOCOOHOCTh HeMeTaoB. [IoHATHE O KPUCTAIIIMYECKOH pelETKe.

AnnoTtponHble MoauduUKauu HeMmeTauioB. O30H Kak aIOTpoNHas MoJauduKanus
kuciopoja. O30HoBEIHN cioil. 3emun. CoctaB Bo3ayxa. [leperonka »uaKoro Bo3myxa.

Boaopon. Ero paBosikoe mnosioxkenue B IICXD. Bomopon — mnpocroe BeliecTBO.
BoccranoButenbHble  cBOWCTBa BojAOpoJa. B3ammopeiicTBue BOIOpoJa € OKCHUIAMHU,
HeMetauiamu, OKUCIUTENbHBIE CBOWCTBA BOJOpoja Ero B3anMOJeHCTBHE € aKTHUBHBIMU
Metamamu. [lomyuenue Bojopona — nmaboparopHoe U MmpoMeblieHHoe. Bogopoa B mpupoe.
OTtkpbITHE BOAOPOIA.

Bopa. Ctpoenne mousiekynsl Boasl. llomsapHocTs cBsi3u O-H. Bomopoanas xumuueckas
CBs3b. ArperaTHble COCTOsIHUSA BOJbl. Ponb Boabl B kuBoW mpupoae. dusmyeckue cBoricTBa
BoJbL ['mapodunabHOCTh M THAPOPOOHOCTh. XUMUUECKUe cBoiicTBa BoJbl. E€ B3aumoeiicTBue
C UIEJOYHBIMM, IIEJIOYHO3EMEIbHBIMU METaJUIaMH, OCHOBHBIMH, KHUCIOTHBIMH OKCHJIAMH.
Pasznoxxenne Boasl. [lonsitue o ruaponuse. HeoOpaTuMeblil Tuaponn3 OMHAPHBIX COEIMHEHUH.
KpyrosopoT Boabl B mpupojsie. Bogoounctka. Tumbl punpTpanuu Boasl. MuHepaibHas BOJA.
JluctunnnpoBaHHas BOJA.

lanorensl. CrpoeHne W  cBOMCTBAa aroMOB rajoreHoB. OKUCIUTENbHBIE U
BOCCTAHOBUTEIIbHBIE CBOMCTBA TajlOT€HOB. ['aloreHbl — MNpPOCThIE BELIECTBA. XHUMHUYECKUE
CBOMCTBA rajoreHoB. VX B3auMoJEICTBUE C METAJlJIaMH, COJISIMH, OCHOBaHUSIMHU, BOJIOPOJOM.
OTtkpbITHE TanoreHoB. ['amoreHoBoOpoAbl U MX KHUCHOTHL. [loslydeHue ramoreHoBOJIOPOIOB.
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Conu rajgoreHoBoJOpOoIHbIX KHCIO0T. KauecTBeHHas peakiys Ha rajloreHua-uoHsl. ['ajsoreHsl B
npupoe. IIpuponHbie coeMHEHUS TaJOTE€HOB.

Kucnopon u xanbkorensl. Posibs Kucioposa B IPUPOJE, €ro COJIEPKAaHUE B BO3IYyXE, B
mutocepe. XuUMHUECKHE CBOMCTBa Kuciopoaa. Ero B3auMojaelcTBHE C HEMETAJUIAMH,
OMHApHBIMH COeIMHEHMsMHU (peakuusi Topenus). Peakums ¢otocunresa. Ilomydenue
KHcIopoia. XpaHeHue kucnopoaa. OTKpeITHE KUCIOPOIa.

Cepa. CtpoeHue u CBOMCTBa aroma cCepbl. AJUIOTPONMYECKHE MOIU(DUKAIMH CEpPHI.
XUMHUYECKUE CBOMCTBaA cepbl. E€ B3aumMoOJECTBHE C MeTajulaMy, BOAOPOJOM, KHUCIOPOIOM.
[Mpumenenne ceprl. OTkpbiTHE cepbl. CoenuHenws cepbl. CepoBOIOPO U CYIb(uIbI. JIHOKCHT
cepbl, cepHucras kucinota U e€ conu. CepHas kucinora u e€ coinu. KoHueHTpupoBaHHas U
pa3baBneHHass ~ cepHas ~ Kuciora.  KauecTBeHHas — peakuus ~— Ha  Cynb(ar-HOHBIL
BoccranoBuTenbHast 1 OKUCIUTEIbHAS CITIOCOOHOCTE cephl. [I[puMeHeHne cepHoil KUCIOTHI.

A30T M MHUKTHUIBL. A30T — mpocTtoe BemiecTBo. CTpoeHHE U CBOIICTBA aTOMOB a30Ta.
XUMHUYECKUE CBOWMCTBA a30Ta. Ero B3auMOJEHCTBUE C METAJNIAMH, KUCIOPOJOM, BOJOPOJIOM.
KpyrosopoTt azora B npupoae. Oxcunbl azora. Ix xumudeckue cpoiictBa. OTKpbITHE a30Ta.
Ammuak. CtpoeHue MOJEKyldbl aMMuaka. Pu3nyeckue M XMMHUYECKHE CBOMCTBA aMMHakKa.
Comun ammonus. XUMHYECKUE CBOICTBA cojeli aMMOHHMS. A30THAs KHCIOTa, €€ COJIM.
OxucnuTenpHas CIOCOOHOCTh a30THOM KHCIOThI. XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM
1 pa30aBiIeHHOM a30THOM KucnoThl. Pa3noxkenue HutparoB. [IpumeHeHNe a30THOM KUCIIOTHI.

®ochop u ero coemuHeHus. AsuoTpomnHble Moaudukanuu ¢docdopa. XuMHUUYECKUE
cBorictBa (pochopa. Ero BzanmoeiicTBue ¢ MeTasiaMu, KUCIOPOJIOM, BOJOPOIOM, OKCHIAMH.
®dochopnas kucimota, e€ commu. KauecTtBeHHas peakius Ha (ocdar-wonsl. bronornueckoe
3Hauenne Gocdopa. [Ipumenenue pochopa. OtkpeiTue hocdopa.

Yriepon u ero coeAuHEHHS. AJUIOTPOTHBIC MOIU(MUKAIIUK YIIIepoaa. XHUMHUUYECKUE
cBoiicTBa yriepoaa. Ero B3auMoeiicTBue ¢ MeTauiaMy, KACIOPOIOM, BOJIOPOAOM. YTOJbHas
kucnota, e€ conu. KauecTBeHHass peakiusi Ha KapOoHaT-HOHBL. KpyroBopoT yriepona B
npupose. OKCuapl yriepoja, uX CBOWCTBa. PasnmokeHne KapOOHATOB M THIPOKapOOHATOB.
Kpemuuii u ero coeauHeHus. XUMHUYECKHE CBOMCTBAa KpeMHUsA. KaduecTBeHHass peakiusi Ha
CHIIUKAT-HOHBL. OKCUJ] KPEMHHUS, €r0 aJlJIOTPOITHBIE MOAU(DUKAIIIH.

JlaGopaTtopnas pabota Ne3 «CBOHCTBA HEMETAIIJIOB M KX COCTMHECHUIN.

O6o001eHre u cucreMaru3anus 3Hanui o teme «Hemeramnsr».

KontponbHaas padorta Ne3 o Teme «Hemeramib».

Tema 4. XuMun4yeckue npeBpaimieHus Bemecrts — 11 yacos.

Wsmenenue cBoucTB 31eMeHTOB B [ICX: MeTalmmndecKuX, HEMETAIUIMYECKUX CBOMCTB,
paaMyca aToma, BOCCTAaHOBUTEIbHOM, OKHCIWTEIBHON CIOCOOHOCTH, , 3apsAna sapa, uducia
BAJICHTHBIX 3JICKTPOHOB.

DIEeKTPOOTPUIIATEILHOCTh. CTEIeHh OKUCIICHHS AJIEMEHTOB: TIOCTOSIHHASI M TIEPEMEHHAs.
Crpoenue BemectBa. Kinaccudukarus xumuueckux peakinuii. CrtocoOHOCTh U HECITIOCOOHOCTH
XUMHUYECKON pPEaKIuu K MpoTeKaHWt. OTINYUTENbHBIC MPU3HAKH MPOTEKAHUS XUMHUYECKHX
peaKiuu.

OcHoBbI oprannueckoil xumuu. Teopust byriaepoBa. OCHOBHbBIE KJIacChl OpPraHUYECKUX
COEIMHEHUH.

AnkaHbl. ANKeHbl. ANKHHBI. XUMUYecKas CBsS3b B OPraHUYeCKUX COCTUHEHHSX:
OJMHapHasi, JBOWHas, TpoilHas. Psn yrmeBoAOpoaoB: MeTaH, 3TaH, MpomnaH, OyTaH, TMEHTaH,
reKcaH, TeITaH, OKTaH, HOHAaH, JcKaH.

Huknuyeckne u anudatudeckue coeanHeHus. benson u ero romosoru. [lonstre o
roMoJiorax, 00 u3oMmepax.

Kucnopoaconepxkamue opranudeckue coeauHeHus. Crouptel. [Ipoctbie  3¢upsL.
Kap6onoBsie kucnotsl. [IpocTteie a¢upbl. MypaBbiHasi, YKCyCHasE KUCIOTBI. A30TCOEpIKaIIIHe
opraHuyeckue coequHeHus. [lepBuunblie, BTOpUUHbIE, TPETUYHBIE AMUHBI.
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Jlaboparopuas pabora Ned mo Teme «IIpoBemeHne XUMUYECKOW PEAKIIMH STHIOBOTO
CIIHPTa C HATPHEM».

O06o0011eHre U cucTeMaTU3aus 3HAaHUN TI0 Kypey «Xumust. 9 kinaccy.

Hrorosas koHtposabHas padora Ned o kypey «Xumus. 9 kimacey.

Amnanu3 KoHTpoJIbHOH paboThl. [loaBeneHue UToros rosaa
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TemaTn4veckoe IJIAHUPOBAHUEC KypCa XUMMUA. 9 kaacc.

Beoausii mHcTpykTaxk. Ilpeamer Heopranmdeckod xumuu. [IoBTOpeHME H3Yy4EHHOIO B
pamkax Kypca «Xumus. 8 KJ1accy.

Tema 1. XapakTepucTuka XHMHYECKHX 3JIEMEHTOB U peakuuii — 12 yacos.

XumMu4yeckui 3yeMeHT. Mertauibl ¥ Hemetawuibl. [lepuonnueckas cucrema JU.
MemnneneeBa (IICXD).

XapakTepucTUKa XUMMUYECKOTO AJIEMEHTA [0 €ro IMOJIOKEHHUIO B MEPUOJINYECKON cUCTeMe
I..1A. MengeneeBa. [luaronanbp «Bomgopoa-actar». Ilepmoa. OcHoBHas u moOOYHas
noarpynna. OnpenesneHne TUIa XMMHUYECKOTO JIEMEHTA 110 COBOKYIMHOCTH XapaKTePUCTHK:
rpynnbsl (OCHOBHOM WM MOOOYHOM), mepuoja M IMOJ0XKEHHS OTHOCHUTEIbHO IUaroHalu
«BOJIOPOJI- acTaT.

3nauenue [lepuonnueckoro 3akona J[.M. Menaeneesa. Meramueckue u
HeMeTaJUIMUeCKHe CBOIicTBa. Briciime OKCHUIABbI U THIAPOKCHIBI. HequHC BOJOPOJHBIC
COCMHEHUST DJIeMEHTOB. OImpeeieHne XapakTePUCTHKA XUMHUYECKOTO DJJIeMEHTa |
00pazyeMbIX UM COCTMHEHNI Ha OCHOBE ero noJioxkerus B [ICXD u ctpoeHus ero atoma.

OO6pazoBaHue pa3IUYHbIX BEIIECTB U3 COBOKYMTHOCTH XMMHUYECKHX 3JeMeHTOB. KucioTtHbie
cBorictBa. OCHOBHbIE CBOMCTBA. OTIM4MA MEXAy KUCIOTAMH UM OCHOBAHMSMU.
Onpenenenre THIA BEIIECTBA MO €0 XUMHUYECKOHN Gopmye.

AmdoTepHble cBoiicTBa BemiecTB. J[BolicTBeHHOCTh BemiecTB. OmnpeneneHne CBONUCTB
amdoTepHOTro BelecTBa 1Mo ero XuMuueckou Gopmyie. [lepexoaHbie AMeMeHThI (METAJIIBI).
OmnpeneneHre XUMUYECKHMX CBOMCTB BEHIECTB IO CTENEHM OKHUCIECHHUS IEePEXOJHOTO
MeTaa.

®opmynuposka [lepuonnueckoro 3akona J[.M. Menaeneea. 3aKOHOMEPHOCTh TOJIOKEHUS
xumMudeckux dnemMeHToB B [ICXD. M3meHeHus CBOWCTB 3JIEMEHTOB U 00Opa3yeMbIX HMH
coequnennit B [ICXD. Crenens okucienusa. M3MeHeHne CTeneHn OKUCIEHUS Y JIEMEHTOB.
O06001eHre XUMUYECKUX AJIEMEHTOB, UX CBOWCTB M 00pa3yeMblX MMM COEIMHEHUH 10

TpYIIIaMm.

Ou3nyecKkuil CMBICI HOMEpa IMepHoja, HoOMepa IPYyIMIbl, HOMEpPa XUMHUYECKOTO 3JEMEHTA.
OTKpBITHE HOBBIX XUMUYECKHX 3JIEMEHTOB, MpecKazaHue UX CBOMCTB. MICTOpUS OTKPBITHS
pa3IMYHBIX ~ XUMHYECKMX  dJIeMeHTOB. Pazmmunbie  Qopmer  [ICXD. 3HaueHue
[Tepuoanueckoro 3akona u [ICXD.

XumMuueckas opraHusanusa IIpUPOABI. XHUMHUUYECKHE peakiun MEXKAY BCUHICCTBAMHU, HX
OCHOBHBIC XaPaKTCPUCTHUKMU.

CKOpOCTL XHUMHYCCKHUX peaKI.[HfI. KaTaJ'II/IBaTOpBI n I/IHFI/I6I/ITOpI>I, HUX pOJIb B XUMHUYCCKUX
IIpECBpalICHUSAX. Bnusnue TEMIICPATYpPhbl, AABJICHUSA W BHCIIHUX YCHOBHﬁ Ha IIPOBCACHUC
XHUMHNYCCKHX peaKHHﬁ.

10.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKIuu.

11.

[TousTue 06 OKHCIINTCIIC, O BOCCTAHOBHUTCIIC. Merton QJICKTPOHHOT'O Oananca.

12.

JlaGopatopHas padora Nel no teme «lIpoBeneHue peakuuu Mo pasiokeHHI0 KapOoHaTa
KaJIbIIUS B BOJIEN.

13.

Kontpoabnasa paGora Nel no teme «XapakTepuCTHKa XMMHYECKHX JIIEMEHTOB H
peakuuii.

Tema 2. MerajLibl — 18 yacos.

14.

IlonoxxeHue MeTaaaoB B HepHOHHqCCKOﬁ CHUCTEMEC XHMMHYCCKUX OJICMCHTOB I[ n.
Menpeneea. Baxxueiimue MMPOCTBHIC BCIICCTBA — MCTAJJIBI. O6H.[I/Ie (I)I/I3I/I‘-ICCKI/IC CBOMCTBaA
MCTAJIIIOB.

15.

Hcropus cymiecTBOBaHMSA M KCIOJB30BAaHHUS METAIIOB - ¢ J[[peBHEro mupa u 10 HalMX
nuei. Kamennsiii Bek. Mennbiii Bek. bpoH30BbIii Bek. JKene3Hsblil Bek.
27




16.

CrmumaBel.  CriocoOHOCTP METAJIOB 00Opa3oBBIBaTH MEXIy c000# crutaBel. OCHOBHBIC
cIIaBbl: OpPOH3a, JIATYHb, YyTI'yH, CTajb. JloObIua METAUIMYECKUX PYIL.

17.

Anxumus. CUMBOJIMKA JPEBHUX METAJUIOB, X CBS3b ¢ HeOecHbIMU TenamMu. Cemb uygec
cBeTa. POJIb METAJLIOB U CILJIABOB B JKU3HU YEI0OBEKA.

18.

[Tonoxxenne wmeramwioB B IICXD. AxkrtuBHOCT, MeTayuioB. Illenouynsie meTamibl, ux
ocHoBanusi — ménoun. lllenounozemensupie Meramisl. Metamwter I, 1V, V, VI rpynm.
[Tepexomubie Metamuibl. OKUCIHUTEIbHAS W BOCCTAHOBHTEIbHAS CIIOCOOHOCTh META/UIOB B
3aBHCHMOCTH OT uX noyioxkenus B [ICXD.

19.

CriocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOPa30BaHHWIO HECKOJBKHX IMPOCTBIX
BEIIECTB — aJUIOTPOMNHUs. AJUIOTPOINHbIE MoauduKanuu. MeTalInyecKkue CBOMCTBA
IMPOCTHIX BEIICCTB.

20.

Merannuueckass CBsI3b, METAUIMYHOCTh. MeTayuinyeckuil OJiecK, 3JIEKTPOIPOBOJIHOCTD,
TEIUIONPOBOAHOCTh, IUIACTUYHOCTh, TBEPAOCTh, IUIOTHOCTb. ArperaTHbleé COCTOSHUS
BelecTB. [lnaBiaeHne M KpucTauiM3alus MeTauioB. TYromjaaBKOCTh U JIETKOIUIABKOCTb.
UépHas u neTHas Metayutyprusi. JlparoneHHsie, ModyaparoleHuble MeTauibl. X no6brya
YW WCIOJIb30BAaHWE B XKW3HHM 4YenoBeka. Hawmbonee wm3BecTHbie criaBbl. bponza. UyryH.
JlxopanroMuHHN.

21.

BoccraHoBuTenbHBIE CBOMCTBA METAUIOB. XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB —
METAJJIOB: UX B3aUMOJICHCTBUE C KUCITOPOJIOM, TIPYTUMH HEMETAIJIAaMH, BOJOPOJIOM, BOJOM.
I'mapuael, TEpOKCHABI, WX OCOOEHHOCTH ¥ OTJIMYMAA OT JIPYyIrMX  BEIIECTB.
ONEeKTPOXUMHUYECKUI psAJl HANpsHKEHWA METaJUIoB, €ro poib B XuMuH. OmnpeneneHue
AKTUBHOCTH METaJllIa MO €ro MOJOKEHUI0 B AJIEKTPOXUMHUYECKOM psiay. B3zaumoneiictBrue
METaJJIOB C KUCIIOTaMH U COJISIMHU.

22.

Camoponnble  Metayibl.  MuHepansl.  Mertamuyeckue — pyasl.  Mertamyprus.
[Tupomeramnyprusi. ['mapometamtyprus. DiekTpomeramnyprusa. AmomMmorepmus. Kopposus
MeTalyioB, €€ Tumbl U mocneacTBus. CrocoObl MpelIoTBpAllEeHUs] KOPPO3UU METAJUIOB.
Brustaue ¢gakTopoB OKpyKaromie cpeabl Ha KOPPO3UI0 METaUIOB. XUMUUYECKast KOPPO3HSI.
DNIEKTPOXUMHYECKas KOPPO3HUSL.

23.

Mertamibl |A rpynnel — TuTUH, HaTpul, Kamid. X otnuuus ot apyrux meramioB. Conu
LIEJIOYHBIX METAJJIOB, WX TPHUBUAIbHbIE Ha3BaHUSA. Poib coiell MeTalioB B JKU3HU
yeloBeKa. buosiornyeckass posib METAJIOB Ui 4YelOBEKa M JKUBBIX OPraHHU3MOB.
CogepxaHue IIENOYHBIX METAUIOB B MPOAYKTaX IMUTAHUA, CEIbCKOXO3SIIICTBEHHBIX
ynoopenusx. OkpalivBaHHe IJIaMEHH COJIIMU ILEJIOYHBIX MeTauloB. Enkue ocHoBaHUs
1IeJIOYHBIX MeTauIoB (énoun). OTKPHITHE TUTHUS, HATPUS U KaJusl.

24,

Mertamnst IIA rpynnel — O6epunuii, Maruuii, cTpoHUuid, O6apuil. IX oTiauuus oT Ipyrux
MeTauioB. CoNM  MIETOYHO3EMENBbHBIX ~ METAUIOB, HMX TPUBUAJIBHBIC HA3BaHMIL
PenkoszemenbHbie MeTaiuibl. B3aumoneiicrBue meramioB |HA rpynmsl ¢ peako3eMelbHBIMU
Metaimiamu. CojepikaHue IIETOYHO3EMENIbHBIX METaNIOB B MPOAYKTaX MHUTAHUS, HX
OuosloTMYecKass posib JUIs 4YeJOBEKa W JKUBBIX OPraHU3MOB. PajqroakTHBHOCTH pajusl.
OTkpbITHE OEpUILTUS, MarHUs, CTPOHLIUA U O6apusl.

25.

Amomunnii. Ero aM(i)OTepHBIe CBOﬁCTBa, CIIOCOOHOCTH O6pa3OBBIBaTB KaK KHUCJIOTBI, TaK U
ocHoBaHMs. KOMIIIEKCHBIE COIN aTIOMHUHHS. I[BOI\/'IHLIG coau. CMelaHHbIe COJIH.

26.

CnocoOHOCTh aTIOMUHUS B3aMMOJEHCTBOBATh C HEMCTaJlllaMH, KUCJI0TaMH, OCHOBAaHUSAIMU,
OKCHJIaMHu, BOJOM. OcHOBHBIC COCAUHCHUS AJIFOMUHUS, UX POJIb U IPUMCHCHUC. OTKpLITI/Ie
AJIFOMHHMUA.

27.

XKenezo. Ero amdoTepHbie cBOiCTBAa , CIIOCOOHOCTh 0OpA30BBIBATh KaK KHCIOTHI, TaK U
ocHoBaHus1. KoMmIekcHble cosn kenesa. J{BoitHbie conn. CMenanHble COJIH.

28.

CnocoOHOCTh JKene3a B3aUMOJCHCTBOBATh C HEMCTAalJlaMHd, KHCJIO0TaMH, OCHOBAHUSIMU,
OKCHJaMu, BOJOI. OcHOBHBIC COCAUHCHUA KCJIC3a, UX POJIb U HNPHUMCHCHUC. CrencHu
OKHCIeHUs xkeme3a. OCOOCHHOCTH XUMHUH JKele3a. OTKpLITI/IC KEJIC3a.
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29.

JlaGopaTopHasi padora Ne2 «CBoICTBa METAJJIOB U UX COCTUHEHUI.

30.

O0001IeHME U cUcTEMAaTU3alMs 3HAHUM 10 TeMe «MeTabh).

31.

KonTpoabHas pabora Ne2 no teme «MeTaibiy.

Tema 3. HemeTaaabl — 26 4acoB.

32.

[lonoxxeHne HeMETaUIOB B IEPUOAMYECKOM CHCTeME XUMH4YecKux aviemeHTtoB [l WM.
MenneneeBa. Baxneiimme mnpocTele BemectBa — HeMeTawibl. OOmme ¢u3udeckue
CBOMCTBA HEMETAJLJIOB.

33.

OxucnurenpHas coCcOOHOCTh HEMETaIOB. [IoHATHE O KPpUCTAIIIMUECKON pEeLIETKE.

34.

AmnorporHble  Mogudukanud HeMeTalioB. O30H Kak awioTporHas MOAU(UKAIUSL
kucnopoaa. O30HoBbIH cioil. 3emiu. CocTaB Bo3ayxa. [leperonka »Kujakoro Bo3ayxa.

35.

Bomopon. Ero nBosikoe monoxenue B I[ICXD. Bomopom — mpocTtoe BeIIeCTBO.
BoccraHoBuTenbHbIE CBOMCTBA BOJOpoJa. BsamMopmelcTBue BOJOpOJa C OKCHAAMM,
HeMeTaJlIaMH.

36.

OkucnurenbHble CBOMCTBA BOJOpoJa Ero B3auMOIeHCTBHME C AKTUBHBIMH METaJUIAMMU.
[Tonygyenue Bomopoa — 1abopaTopHoe U MpoMbIeHHOe. Bogopoa B mpupoae. OTKpeITHE
BOJIOPOJIA.

37.

Bopa. Crtpoenne mosiekynbsl Boabl. [lomsipHocts cBsizsm O-H. Bomoponnas xumuueckas
CBSI3b. ATperaTHble COCTOSIHUS BOJbI. POsIb BOMIBI B KMBOW nipupoae. usznueckrue CBONCTBA
BOJIbL. [ 'MapouiIbHOCTh ¥ THAPOPOOHOCTD.

38.

Xumudeckrue cBOMCTBA BOABI. E€ B3anMMOJEHCTBHE C IIEIOYHBIMU, MICIOYHO3EMEIbHBIMHI
METaJIJIaMH, OCHOBHBIMM, KHCJIIOTHBEIMU OKCHAaMHU. Pa3iokeHne BOIbL.

39.

[Tonsarue o ruaposmse. HeoOpaTumeiii ruaposin3 OWHAPHBIX coequHeHuH. KpyroBopoT BobI
B mpupone. Bomoouuctka. Tumbl  Quubrpanum  Bombl.  MwuHepanbHas — Boja.
JuctrimmupoBaHHas Boa.

40.

lanorensl. CTpoeHME W  CBOWCTBA aTOMOB  TajoreHOB. OKHUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA rajloreHoB. ['alloreHbl — MPOCThIE BEIIECTBA. XUMHYECKHE
CBOMCTBa rajoreHoB. MX B3auMoOJeicTBHE C MeTajulaMH, COJIIMH, OCHOBaHUSIMU,
BOJIOPOJIOM. OTKPBITHE TaJIOTEHOB.

41.

lamorenoBomopoast u  ux  kuciaorel. llomydyenuwe — ramoreHoBomopoaoB.  Comu
raJIor€HOBOIOPOAHBIX KHCIOT. KauecTBeHHas peakius Ha TajJoreHUA-HOHBL. ['amoreHsl B
npupoae. [Ipuponnbie coelMHEHNUS TaJOTEeHOB.

42.

Kucnopon u xanbkorensl. Poilb kuciaopojga B mpupoje, €ro cojaepkaHue B BO3AyXe, B
mutocdepe. XuUMUYECKHEe CBOMCTBa Kuciopoaa. Ero BzaumopeiicTBHe C HeMeTalllaMH,
OMHApHBIMH COeTUHEHHsIMU (peakuusi ropeHus). Peakmus ¢orocunresza. llomyuyenue
KHcIopoaa. XpaHeHue kuciaopoaa. OTKpHITHE KHUCIOPOa.

43.

Cepa. Ctpoenue u CBOICTBa aroma cepbl. AJUIOTPONUYECKHE MOIU(MUKALUUA CEephl.
XuMuyeckue cBoMcTBa cepbl. E€ B3auMoelicTBHE ¢ MeTalIaMH, BOJOPOJIOM, KUCIOPOIOM.
IIpumenenue cepsl. OTKPBITHE CEPBI.

44,

Coenunenus cepsl. CepoBoopoll U cyabGuabl. JIMOKCHI cepbl, CepHUCTast KUCIOTa U €€
COJIN.

45.

Cepnass xucinota u e€ conu. KoHueHTpupoBaHHas W pa30aBlieHHas cepHas KHCIOTa.
KagecTtBeHHast peakiust Ha cyabpaT-uoHBL. BoccTaHOBUTENbHAss M OKUCIUTENbHAS
crocoOHOCTh cephl. [IpuMeHeHne cepHOi KMCIOTHI.

46.

A3oT u IIHUKTHUOBI. Aszor — IMPOCTOC BCIHICCTBO. CTpOGHI/IC U CBOICTBAa aTOMOB a30Ta.
XuMHU4YecKrue CBOMCTBa a3oTa. Ero B3amMOJEHCTBHE C MCTaJUIaMHU, KHUCJIOPOAOM,
BOJOPOAOM. prrOBOpOT a30Ta B IPpHUPOAC.
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47. | Oxcuapl azota. Ux xumuueckue cBoiicTBa. OTKpBITHE a30Ta.

Ammuak. CTpoeHne MOJIeKyllbl aMMuaka. Pu3nyeckue U XUMHUYECKUE CBOWCTBA aMMHUAKa.

48. | Conu ammoHus. XMMUYECKHE CBOUCTBA COJICH aMMOHHSI.

A3oTHas kucnoTa, e€ conu. OKHCIUTEIbHAS CIIOCOOHOCTh A30THOM KUCIOTHI. XUMHYECKUE

49. | cBolicTBa KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THOW KHUCIOTHL. Pa3lioskeHne HUTPAToB.
[IpuMeHeHne a30THON KHUCIIOTBI.

@ochop u ero coemumHeHus. AorponHble Moaupukamuu Qocdopa. XumHUECKHE

50 | cmoiictBa Qocdopa. Ero B3aumoneicTBHE C METaIaMH, KHCIOPOJOM, BOJIOPOIOM,
OKCHJIaMH.
dochopnas kucnora, e€ comu. KadectBennas peakius Ha (ocdar-voHbl. bruonorudeckoe

51. | 3nHauenue docdopa. [Ipumenenne Gocdopa. OTkpriTHE Pochopa.

52. | VYrmepong u ero coeauHEHUs. AIUIOTPONHBIE MOTU(PHKAIHMKA yriiepoga. XHUMHYECKHE
CBOMCTBA yraepona. Ero B3auMoaeicTBie ¢ MeTaJllIaMy, KMCIIOPOJIOM, BOJOPOJIOM.
VYronpHas kuciora, e€ conu. KadecTBeHHas peakuus Ha kapOoHaT-uoHbL. KpyrosopoT

53. | yrnepoma B mpupone. OKCHIBI yriiepoja, WX CBOWCTBA. Pa3znoxeHue KapOOHATOB U
IrUIpOKapOOHATOB.

Kpemuuii u ero coenuHenns. XrUMHAYECKHe CBOMCTBA KpeMHHUs. KadecTBeHHas peakuus Ha

54. | cunukaT-uoHbL. OKCHUJ KPEMHUS, €r0 aJNIOTPOIHbIE MOAU(PUKAIIIH.

55. | JIabopaTopHas padora Ne3 «CBoiCTBa HEMETAJIIOB M UX COCIHMHEHUIN.

56. | O6oOmenne n cucTemMaTu3amus 3HaHul 1o TeMe «HemeTtamtsy.

57. | Koutpoabhas padora Ne3 no teme «Hemeramisy.

Tema 4. XuMnuyeckue npeBpamieHus Bemecrts — 11 yacos.
WUsmenenue cBoiictB 3ieMeHTOB B IICXD: MeTtalmmueckwx, HEMETAJUIMUSCKHX CBOMCTB,

58. | pammyca aroma, BOCCTAaHOBHUTEIHHOM, OKHUCIMTEILHONW CIOCOOHOCTH, 3apsija sjpa, ducia
BAJICHTHBIX 3JIEKTPOHOB.

59. | DnexrpooTpunaTenbHOCTh. CTEneHb OKUCIEHUS AIEMEHTOB: IMOCTOSIHHAS U TIepeMEHHasl.
Crpoenne BemectBa. Knaccubukamums xumudeckux peakiuid. CrnocoOHOCTE U

60. | HeCmOCOOHOCTh XMMHYECKOW peakuuu K MpoTekaHuto. OTIu4MUTeNbHbIE MPU3HAKU
MPOTEKAHUSI XUMHYECKUX peaKui.

OcHoBBI opranuudeckoil xumuu. Teopust byriepoBa. OCHOBHBIE KJIACChl OPraHUYECKHX

61. | coequHEHUIA.

AnkaHbl. AJKEHBI. AJTKUHBI. XUMHUYECKasi CBSI3b B OPraHUUECKUX COCTUHEHUIX: OJUHApHAS,
NBOITHas, TpoWHas. Psj yrimeBoAopoJOB: MeTaH, 3TaH, IpomaH, OyTaH, MEHTaH, TeKcaH,

62. | remnTaH, OKTaH, HOHAH, JE€KaH.

Huknuyeckne u anudaruueckue coenuHeHus. benszon u ero romonoru. [lonsitue o

63. | romoJorax, o0 u3omepax.

Kucnopoacoaepxammue opranudeckue coenuHeHus. Cruptel. [Ipocteie  adupsl.

64. | Kap6onoBbie  kucnotel. [Ipocteie  a3¢upbl. MypaBbuHas, YKCyCHas  KHUCJIOTHI.
A3oTcozepKale OpraHuyeckue coenuHeHus. llepBuuyHble, BTOPUYHBIC, TPETUYHBIC
aAMUHBL
JlabopaTopHnasi padora Ne4 mno teme «lIpoBeneHHe XMMHYECKOW pEaKUUU 3TUIOBOTO

65. | cnupTa ¢ HaTpHEM».

66. | OO6oOIIeHre U cUCTeMaTU3alMsI 3HAHHUH 10 KypcaM «XuMus. 8 kmacey, « Xumus. 9 ximacey.

67. Hrorosasi koHTpobHasi padota Ne 4 mo kypey «Xumus. 9 kiacey.

68. AnHanu3 KOHTPOJIBbHOM paboTsl. [loBeIeHNE UTOTOB roja.

Mukosa e e

S o, S-MOMAATATIHOE KAGEHIOE

Tamapa e 30

JIeOHNAOBHA ot

i -Tamapa /1 , ,
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