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Pa3gen 1. IlosscHUTe/1bHAA 3anMcKa

Pabouass  mporpamma  yuebGHOro Kypca XumMuu [Aasg 8  Kjacca coCTaB/leHa  Ha  OCHOBe

- [IpumepHasi TporpaMMa OCHOBHOTO 0011jero 06pa3oBaHUsI 110 TIpeMETY;

-OcHoBHas oOpa3oBaTe/bHasi IPorpaMMa OCHOBHOTO 0011jero oopa3oBanust MBOY MeirepsikoBckoit COILI;

-T"oyjoBoi KaneHAapHbIA rpaduk Ha 2022-2023 yuebHBIM TOZ,.

-Yuebnbnii riiad MBOY MerepsikoBckoit COIL

[TporpamMma paccumTaHa Ha 2 yaca B Hefiemto (70 4.), B TOM umc/ie Ha KOHTPOJIbHBIe PabOTHI- 4 Yaca, TpaKTUUeCKHe

pabOThI —7 YacoB.

B co0TBeTCTBHH C Io/J0BbIM Ka/IeHAAPHBIM rpa)MKOM Ha pea/M3anyio yue0Horo rmpeaMera oTBeieH0-68 uacos
Ilesin H3yueHys XUMHUM B 8 Kracce:

* OCBOEHHE Ba)XXHEMIITNX 3HAHUM 00 OCHOBHBIX MOHATUSX M 3aKOHAX XUMHH, XUMHUUECKOH CIMBOJTHKE;

* OB/IaJileHWEe YMEHUsSMU HaOMoAaTh XUMUUECKHe SIBJIEHHSs, MPOBOJUTb XUMHUECKUM SKCIIepUMEHT, TIPOW3BOJAWTD
pacueThbl HA OCHOBE XUMHUUECKUX (DOPMYJT BEIL[eCTB U YPABHEHHH XUMHUUECKUX PeaKIHii;

* pa3BUTHE MO3HABaTe/bHBIX UHTEPECOB U WHTE/UIEKTYa/bHBIX CITIOCOOHOCTe! B Tpoliecce MpOBeeHUsT XMMUUECKOTr0
9KCIIepUMEHTa, CaMOCTOSITe/TbHOTO TPUOOpeTeHHsI 3HAaHWM B COOTBETCTBUUM C BO3HUKAIOIIMMU >KU3HEHHBIMHU
MOTPeOHOCTSIMU;

* BOCITMTaHWE OTHOIIEHUs K XUMHUM KaK K OJHOMY U3 (hyH/[aMeHTa/lbHbIX KOMITOHEHTOB €CTeCTBO3HAHMS U 3JIEMEHTY
o0111eue/10BeUeCKOl KYJIbTYPBbI;

* TIpUMeHeHHe TIOJyueHHBIX 3HAaHWW W yMeHHW# /i 6e301acHOTO WCIIOIbh30BaHUS BEIeCTB W MaTepuaioB B OBITY,
CeJIbCKOM XO03sCTBe W Ha TPOM3BO/ICTBE, PeIlleHUs TTPAKTUUeCKUX 3aZiau B TIOBCEJHEBHOU JKU3HU, MPeAYTIPEXKIeHUS
sIBJIEHU, HAHOCSIL[UX Bpe/[] 3ZI0POBBIO UesioBeKa U OKPY Kalolllei cpefe.

3agaun:
1.CcpopmupoBaTh 3HaHHE OCHOBHBIX MTOHATUU U 3aKOHOB XWMWH;
2. BocnuTbiBaTh 0011]€U€/10BEUeCKYIO KYIbTYDY;
3. Yuutb Hab/t0jaTh, MPUMEHSITh MOTyYeHHbIe 3HAaHUS Ha MPaKTHKe.

JINUHOCTHBIMH pe3y/IbTaTaMH U3yUeHUs rpeaMeTa « XUMHs» B 8 Kacce SIB/IAIOTCS CIeyIOIe YMeHHUS:



OCO3HdBATb €AWMHCTBO M LEJIOCTHOCTL OKpPYXAROIEro MHKHDPd, BO3MOXHOCTH €ro II03HdBAEMOCTH U
00BACHUMOCTH Ha OCHOBE ,Z[OCTI/DKeHI/II;‘I HayYKWH;
IMOCTEIIEHHO BBICTPAWBATDL CcOOCTBEHHOE [e/IOCTHOE MUPOBO33p€HHE: OCO3HdBATb HOTpE6HOCTb 1 T'OTOBHOCTB K

camoobpa30BaHUIO0, B TOM UKCJIe ¥ B paMKax CaMOCTOSITe/TbHOU ZiesiTe/TbHOCTH BHE IITKOJIBI;
OLIeHMBATh )KM3HEHHbIEe CUTYALIMU C TOUKH 3peHust Oe30macHOro obpasa >KU3HU U COXPaHeHUs 3/10POBbSI;

OLIeHMBAaTh KOJIOTUYECKUM PUCK B3aMMOOTHOLIEHU Ye/lI0BeKa U PUPOJbI.
(opMHpOBaTh 3K0JIOTMYECKOe MbIIIJIeHHe: YMeHUe OLleHUBaTh CBOIO [IeITe/IbHOCTh M TTOCTYNKHU JIPYTUX JIFO/Iei
C TOYKM 3peHUsI COXpaHeHUs OKpY Karolleil Cpefibl - rapaHTa >KU3HU U Os1aronoyuus Jito/ieit Ha 3emiie.

MeTtanpeAMeTHBIMHU pe3y/bTaTaMU U3yueHusi Kypca «XUMUsI» sIBJIsSIeTCsl OPMUpPOBaHHe YHUBeEpPCATbHBIX yueOHbIX
pmevcreun (YY ).

Pecyniamuenbie YY/I.

CaMOCTOATEJIbHO O00Hapy)XuBaTb H (OPMy/JIHpOBaTh yueOHYHO mTpo0sieMy, OIpeAensTh Iiefb Yy4ueOHOU
JesITe/IbHOCTH;

BBbIIBUTaTh BEPCUU PeIlleHHsT TTPo0/IeMbl, 0CO3HABaTh KOHEUHBLIM pe3y/bTaT, BbIOMPATh W3 MPEeJIOKEHHBIX U
WCKaTh CaMOCTOSITe/TbHO CPe/ICTBA [JOCTYXKEHHS 11e/TH;

COCTaBJIATh (MHAWBH/YaJbHO WIK B TPYIITE) TIaH pelleHus pob/ieMbr;

paboTast 10 TUIaHy, CBepsiTb CBOMW [JeWCTBUS C TIieJIbl0 U, TIPU HeO0OXOJWMOCTU, HCTIPABJSATh OIIMOKH
CaMOCTOSITEJILHO;

B ZIia/IOTe C YUUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSITE/IbHO BhIpabOTaHHbIE KPUTEPHH OLI€HKHU.

Ilo3HasamenbHble YY/I:

aHa/IM3UpOBaTh, CPaBHMBATh, KiacCU(UIMPOBaTh U 00001aTh GakKThl U sAB/E€HUS. BLIIBASATH TIPUUUHBI U
CIeICTBUS MPOCTHIX SIBJIEHUMN.

OCYIIIeCTB/ISITh CpaBHeHHe, KacCU(UKaI|I0, CAMOCTOSITe/TbHO BbIOMpasi OCHOBAHUS M KPUTEPHUH /ISl YKa3aHHBIX
JIOTMYECKUX Onepaluyu;

CTPOUTB JIOTUYECKOe pacCy>k/eHue, BK/II0Yarollee YCTaHOB/IeHNe TIPUUMHHO-CJ1e/ICTBEHHbIX CBSI3€M.

CO3/laBaTh CXeMaTUueCKre MO/Ie/ii C BblleJIeHeM CYIlleCTBeHHBIX XapaKTePUCTUK 00beKTa.

COCTaBJ/ISITb TE3UChI, Pa3/TMUHbIE BU/bI IJIAHOB (MMPOCTHIX, CJIOXKHBIX U T.I1.).



¢ mpeobpa3oBbIBaTh MH(POPMALMIO U3 OZHOTO BU/A B ApYro (Tab/UIly B TEKCT U Tp.).
® yMeTb OMpeZe/iATb BO3MOXKHbIE MCTOUHUKH HeOOXOAWMBIX CBeJeHWM, TPOWU3BOJUTH TIOWCK WH(OPMALUH,
aHa/IM3UPOBaTh U OLIeHWBATh €€ J0CTOBEPHOCTb.

KommyHukamuegHble Y Y]I:

CaMocCTosiITe/TbHO OpPraHMW30BbIBaTh yueOHOe B3avMOZEMCTBUe B TpyIre (ompefensTb oOlijue 1ie/id, pacripefensTh
POJIH, JOTOBapUBAaThCA APYT C APYTOM U T.[.).

IIpegMeTHBIMHU pe3y/IbTaTaMM M3YyUeHUs NpeiMeTa SIBJISFOTCS C/IeYyIol[e YMeHUS:

® 0CO3HaHWE POJIU BelleCTB:
- orpeJiensiTh POJib Pa3/IMUHbBIX Bel[eCTB B TIPUPO/Ie U TEXHUKE;
- 00BSICHATDL POJIb BEIIECTB B UX KPYTOBOPOTE.

® pacCMOTpeHHe XMMHUUeCKHX MPOLieCCOB:
- IPUBO/UTH NPUMepbl XUMUUECKUX TIPOLIeCCOB B MPHUPO/IE;
- HaXOJUTh UePThI, CBU/IeTEIbCTBYIOIHE 00 00IMX MpHU3HAKaX XUMUUECKHX MPOLIECCOB U UX Pa3/IAuMsIX.

® JCII0/Ib30BaHWe XUMUUECKUX 3HAaHUH B OBITY:
— 0OBSICHITH 3HAUEHHE BEIeCTB B JKU3HU U XO351CTBe Ye/IOBeKa.

® 00BSICHITH MUP C TOUKH 3PEHUST XUMHH:
— MIePeurC/IsiTh OT/IMUMTE/IbHbIE CBOMCTBA XUMUUYECKUX BeleCTB;
— pa3nuuaTh OCHOBHbIE XMMUYECKHE TIPOLIeCChI;
- OTIpe/ie/iIsiTb OCHOBHbIE K/IaCChl HEOPraHUYeCKUX BeIlleCTB;
- IOHUMATh CMbIC/T XUMHUUYECKUX TePMUHOB.

® OB/aJileHMe OCHOBAaMU METO/IOB MO3HAHWS, XapaKTePHbIX [/Is1 eCTeCTBEeHHBIX HAyK:
- XapaKTepH30BaTh METO/Ibl XUMUUECKON HayKH (HaO/roieHre, CpaBHeHHe, SKCTIepUMEHT, U3MepeHre) U UX POJib B
TI03HAHWUH TIPUPO/IbL;
- IPOBO/IUTb XUMHUUYECKHE OTBIThI U 9KCTIEPUMEHTBI U OOBSICHIThL UX pe3y/bTaThl.

® yMeHMe OIleHUBaTh I0Be/leHre Ue/loBeKa C TOUKW 3PeHHs] XMMHUUeCKOu 6e301acHOCTH TI0 OTHOIIIEHUIO K Ue/IOBEKY
Y TIpUpOJie:

- ACTI0JIb30BaTh 3HaHUSI XMMHHU TIPU COOJIIO/IeHUH TIPAaBU/T UCITO/Tb30BaHUSI OBITOBBIX XUMUUECKHX TTPeTapaToB;
— pa3nuuaTh OracHble U 6e30macHbIe BelllecTsa.



Pabouasi rporpaMMa TOCTPOeHa Ha OCHOBE KOHIIEHTPUUECKOTO ITOAX0/a. DTO JOCTUTaeTCs MyTeM BbIUJieHeHUs
UAaKTAYeCKON eIMHUIbI — XMMUUEeCKOT0 3/IeMeHTa - U Jla/ibHelllleM YC/I0)KHeHWU U pacIlIMPeHU! ee: 371eCh TaKOBBIMU
BBLICTYTIAIOT (DOPMBI CYII[eCTBOBaHMS (CBOOO/IHBIE aTOMBI, IPOCTHIE M CJIOXKHBIE BelllecTBa). B mporpamMme yuHTBIBaeTCS
peanu3aliysi MeXIIpeIMeTHBIX CBs3el ¢ KypcoM (Gusuku (7 Kmacc) u 6uosoruu (6-7 Kaccel), Te J1aeTcs 3HaAKOMCTBO C
CTpPOeHHEeM aToMa, XUMUUeCKOW opraHu3alivel KIeTKU U rpoljeccaMy oOMeHa BellleCTB.

OcHoBHOI (opMoli opraHu3aiuu yueOGHOrO Tipoliecca sIBJsSIeTCS K/IaCCHO-ypOYHas cucTteMa. B KauecTBe
JOTIONTHUTeNIbHBIX (JOPM  OpraHu3alyyd 00pa30BaTe/NbHOTO TIpoliecca MCTOJb3yeTCsl CHUCTeMa KOHCY/bTallMOHHOM
MOAJeP)KKUA, WHAWUBUAYATbHBIX 3aHSITHH, CaMOCTOsITe/bHasi paboTa ydalluxcsi € HCTOJb30BaHHWEM COBPEMEHHBIX
HMH(OPMaI[MOHHBIX TEXHOIOTHH.

[Tpeobnazarorrieit opMoii KOHTPOJS BBICTYIIAIOT ITMCbMEHHBIN (CaMOCTOSITe/IbHbIE Y KOHTPOJIbHBIE PAa0OThI)
YCTHBIM orpoc (cobecejoBaHMe)

Pazpgen 2. [InanupyemMble pe3y/ibTaThl 0CBOEHHS Y4e0HOI0 mpeaMeTa.
B pe3ysibTaTe u3yueHUss XUMUHK Ha 0@30BOM YPOBHE yUeHUK HayuuTCs
3HATh/IIOHUMATh:
® XUMHWUYECKYH) CHMBOJIMKY: 3HAaKM XUMHUYECKHUX 31eMeHTOB, (OpPMYJibl XUMHUUECKHX BelleCTB, YpaBHEHUS
XUMUAUECKUX PeakLni;
® BAKHEUIIMEe XUMHUUYECKUe TIOHSTHS: BellleCTBO, XUMUUEeCKHW 3/IeMEeHT, aTOM, MOJIeKYJia, OTHOCUTE/IbHbIe aTOMHast
M MOJIEKYJIIpHass MacChbl, WOH, a/UIOTPONMs, H30TOMbl, XWMHUUYeCKass CBfA3b, OSJIEKTPOOTPULATETbHOCTD,
BaJIeHTHOCTh, CTeTleHb OKHCJIeHUs], MOJib, MOJIIDHasi Macca, MOJISIpHbIM 00BeM, BellleCTBa MOJIEKY/ISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUs, PACTBOPbI, 3JIEKTPOJIAT Y HE3JEeKTPOJIUT, 3/eKTPOJUTHYEeCKass UCCOLMALu,
OKHC/IUTE/Ib W BOCCTAaHOBUTEJIb, OKHUC/JIEHWe W BOCCTAaHOBJ/IEHWEe, TerioBOM 3(¢eKT peaklyd, CKOPOCTb



XMMUWUECKOW peakldW, KaTaJu3, XUMHUUYeCKOoe paBHOBeCHe, YTJIepOJHbIA CKeseT, (PyHKIMOHa/lbHasi TpyIIa,
H“30Mepusi, TOMOJIOTUS;

® OCHOBHbIE 3aKOHBI XUMHUU: COXPAaHEHUsI MaCChl BEILeCTB, TIOCTOSTHCTBA COCTaBa, MePUOUUECKHN 3aKOH;

® OCHOBHble TEOPUM XUMHHU: XUMHUUECKOW CBSI3M, 3JIEKTPOJMTUUECKOM AMCCOLMAllW, CTPOEHHsI OpPraHu4ecKHUX
coeIMHeHUH;

® BaKHEMWIIMe BelllecTBa WU MaTepuasbl: OCHOBHbIE MeTa//Ibl Y CIUIaBbl; CE€pPHas, COJIsSIHas, a30THasg M YKCYyCHas
KUCJIOTHI; 111e/I0UH, aMMHAaK, MUHepasibHble y100peHys], MeTaH, 3TU/IeH, alleTh/eH, 0€H30/1, TAaHO/, KUPbI, Mb/a,
IJII0OKO3a, cCaxapo3a, KpaxMas, KieTuaTKa, OeK{, HCKyCCTBeHHble W CHHTeTHUeCKHe BOJIOKHA, KayuyKH,

T/1aCTMacChl;
yMeTh:
®* Ha3bIBaTh: 3HAKW XWMHUUECKUX 3JIeMEHTOB, M3y4YeHHble BeleCTBa MO «TPHMBUAIBHON» WM MEX[yHapOJHOU
HOMEHK/IaType;

® ompeje/ifiTh. BaJIeHTHOCTb W CTeNeHb OKUCJIIEHUSI XWUMWYECKUX 3JIEMEHTOB, TUI XWMHWYECKOM CBSI3U B
COeIMHEHUSIX, 3apsi/l MOHA, XapaKTep Cpelibl B BOAHBIX PaCTBOpPax HEOPraHWYeCKUX COeJUHEHUM, OKUCIUTEeb U
BOCCTaHOBUTE/Tb, TPUHA/J/IEXXHOCTh BeI[eCTB K Pa3/IMYHBIM K/IaCCaM OPraHAYeCKUX COeIMHeHUM;

® XapakTepu30BaTh: »3/€MEHTbl MaJibIX TMEepPUOJIOB IO HUX TIOJIOKEHUID B MEpPUOJAUYECKOU CUCTeMe

N.M.MenpeneeBa; o01ije XMMUUeCKe CBONCTBA MeTaJI/IOB, HEMeTaslJIOB, OCHOBHBIX K/IaCCOB HeOPraHM4eCKUX 1

OpraHUYecKuX COeJJUHEHUH; CTPOeHHEe U XUMUUeCKHe CBOMCTBA M3yUYeHHBIX OpraHM4eCKUX COeJuHeHuN;

00BSICHATH: 3aBUCUMOCTb CBOWCTB BEIIIeCTB OT MX COCTAaBa M CTPOEHWUS; TIPUPOAY XUMHUUECKON CBsI3U (MOHHOM,

KOBAJIeHTHOM, MeTa/JTMYeCKOW), 3aBUCUMOCTb CKODOCTH XWMUUECKOM peakUuu U TIOJIOKEHUS] XMMUUECKOTO

paBHOBeCHS OT pa3/IMUHBIX (DAKTOPOB;

® BbINOJHATH XMMUUECKHW SKCIIEPUMEHT 10 PaCriO3HaBaHWI0 Ba’KHEUIIIMX HEOPraHUYeCKUX (KUCI0pOJ, BOJOPO/,
yTJIeKUC/IbIN ra3, aMMHUaK, pacTBOPBI KUC/IOT U 1ie/ioue, XJI0pu-, Cyabdar -, KapOOHaT-HOHbI, NOHbI AMMOHWSI)
Y OpraHWYecKHX BeleCTB;

* BBIUHUIATH: MacCOBYH [I0/IF0 XWMUUECKOro 3jieMeHTa 10 (opmysie COoeAUHEeHUs, MacCOBYHO JOJItO
PacTBOPEHHOTO BeIlleCcTBa B PAaCcTBOpPe, KOJMUECTBO Bell[eCTBa, 00bEM WM MacCy peareHTOB W/IM TPOJYKTOB
peakLyu.

® MPOBOAUTH CAMOCTOSITENIbHBIA MOMCK XUMUUYECKOW WHGOpPMAaIUM C WCIO0Ib30BaHWEM pa3/MUHbIX UCTOUHUKOB
(Hay4yHO-TIOMYJISIPHBIX ~ M3[jaHWM, KOMIbIOTEPHbIX 0a3 [aHHBIX, pecypcoB VIHTepHeTa); WCII0/Ib30BaTh



KOMIIbIOTepHbIE TEXHOJIOTHM i 00paboTKU U repejjaud XUMHUECKOW MHGOpMAI[UM U ee TIpe/iCTaBeHHs B
pas3UuHbIX opMax;

®*  HCN0/Ib30BaTh NPUOOpPeTeHHbIE 3HAHUA W yYMEHHUS] B NMPAKTHUYECKOH [esTe/IbHOCTH M TMOBCEAHEeBHOU
JKM3HM JIJIA:

® 00bSCHEeHHs XMMUUeCKUX SIBJIeHUM, TIPOMCXOASILIMX B MIPUPO/e, ObITY U Ha IPOM3BO/ICTBE;

® orpefiesieHUs] BO3MO)KHOCTH TIPOTEKaHUs XMMHUUYECKUX TpeBpallieHUil B pa3/MYHbIX YCJIOBUSIX U OLIEHKH MX
10C/1e/ICTBUM;

® 5KOJIOTMYeCKU IPAMOTHOTO MOBeZIeHUsI B OKPY KarolLeil cpefie;

® OLIEHKM B/IMSIHUSI XMMWYECKOTO 3arpsi3HeHUs] OKPY»Karollel Cpeibl Ha OpraHu3M 4YejioBeKa W [Ipyrue >KUBble
OpraHU3MBbl;

® (e30macHOro oOpaleHys C TOPIOUNMU U TOKCUYHBIMH BeIlleCTBaMH, 1ab0paToOpHBIM 000py10BaHUEM;

® [IPUTOTOBJIEHUS] PAaCTBOPOB 3a[JaHHOM KOHI[EHTPALUX B ObITY Y Ha TIPOU3BO/ICTBE;

® KPUTHMYECKOM OLIEHKH JOCTOBEPHOCTH XMMUYECKOM MH(OPMALUH, MOCTYMNAK0IeN U3 Pa3HbIX HCTOYHUKOB.

TPEBOBAHHSA K YPOBHIO ITOJII'OTOBKHA BbIIIY CKHUKOB.

BI:-Il'IyCKHl/lK HAYYHUTCH:
* OTUCBLIBATh CBOMCTBA TBép,Z[bIX, KUIKHUX, F83006paBHBIX BEIIeCTB, BbIAE/IAA UX CyIIeCTBEHHbIE TTDU3HAKH;

* XapaKTepu30BaTh BelleCTBa M0 COCTaBYy, CTPOEHUIO U CBOKMCTBaM, yCTaHAB/IUBaTh MPUUYMHHO-C/IeICTBEHHbIE CBSI3U
MeK/ly JaHHbIMH XapaKTepHUCTUKaMHU BelllecTBa;

* PACKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUECKHX IMOHATHH «aTOM», «MOJIEKYJa», «XUMHUECKHN 37IeMEHT», «IIPOCTOe
BelLleCTBO», «C/I0’KHO€ BeIeCTBO», «BaJIEHTHOCTb», UCI0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB TMPOCTEMIINX BEI[eCTB C MOMOILBI0 XUMUUECKHUX (DOPMYJ U CyLIHOCTb XUMUUYECKHX PeakKi[vii
C MIOMOLbI0 XMMUYECKHX YPaBHEHUH;

* BBIUMC/ISITh OTHOCUTEIbHYH0 MOJIEKY/ISIDHYI0 M MOJIIDHYKO MacChl BeIlleCTB, a TakXe MaCCOBYIO [IOJIHO
XUMUYECKOT0 3jIeMeHTa B COeJUHeHUSIX /JIs1 OLIeHKU UX MPaKTUUeCKOW 3HaUMMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/bI, OCHOBAHUS, KUCJIOTHI, COJIU;

* KJ1aCcCU(UIMPOBaTh OKCU/IbI U OCHOBAHMUS 10 CBOMCTBaM, KUCJ/IOThI U COJIU 10 COCTaBY;

* [10JTb30BaThCsA TabOpaTOPHLIM 000PY/JOBaHUEM U XMMHUECKOH TI0Cy/ 10H;



* IPOBO/JUTh HECJ/IO’KHbIE XUMUUECKHe OIMbIThl U HaOJIIO/IeHUsT 3a U3MEeHeHUsIMU CBOMCTB BeI[eCTB B TIpolLiecce UX
TIpeBpaIllieHui; co0/TI0/[aTh TIpaBU/ia TEXHUKK 0e3011aCHOCTH TIPH MPOBe/IeHHH HabJTI0JeHUH U OTIBITOB;

* pa3/iMyaTh 3KCIepUMEHTa/bHO KMC/IOThI M IIEN0YM, T0/Ib3YysSICh WHAWMKATOPAMM; OCO3HaBaTh HEOOXOJUMOCTh
cobnrofeHunst Mep 6e30MacHOCTH TIpU 00pallleHUU C KMC/IOTaMU U 111e/I0UaMU.

* pacKpbIBaTb CMBbICJI TIepUOAHUUeCcKoro 3akoHa /1. 1. MeHeneeBa;

* OMUCHIBATh Y XapaKTepu30BaTh Tab/IMUHYIO (POPMY TIeproANUeCKON CUCTeMbl XUMHUUYeCKUX 3/IEMEHTOB;

* XapaKTepu30BaThb COCTAaB aTOMHBIX s/lep U pacripejie/ieHre YUC/ia 3JeKTPOHOB T0 3/7IeKTPOHHBIM CJIOSIM aTOMOB
XUMUYECKHX 3/IEeMEHTOB MajIbIX TIePUO/0B MEPUOJNUYECKON CUCTEMBI, a TakK)Ke Kaslusl U KaJIbLus;

* pa3/ivyaTh BW/bl XUMHUYECKOW CBSI3U: MOHHYI0, KOBAJ€eHTHYIO TMO/SIDHYI0, KOBa/J€HTHYHO HEMO/SIDHYI0 |
MeTasVInuecKyto;

* U300pakaTh 3/IEKTPOHHO-UOHHBIE (HOPMYJIbI BEIlleCTB, 00pa30BaHHBIX XUMHUUECKUMU CBSI3IMH Pa3HOTO BU/a;

* BBISIB/JISITb 3aBUCMMOCTb CBOMCTB BeI[eCTB OT CTPOEHUS] UX KPUCTA/UVIMUECKUX DEIIETOK: WOHHBIX, aTOMHBIX,
MOJIEKY/ISIDHBIX, MeTa//TAYeCKUX;

* XapaKTepu30BaTh XMMUUECKHe 3JIEMEHThI U UX COeJJUHEeHHs] Ha OCHOBE TOJIOKEHUS 3JIEMEHTOB B MEPUOJAUYECKOU
cucTemMe U 0COOeHHOCTel CTPOeHUsI UX aTOMOB;

* XapaKTepu30BaTh HAyYHOe ¥ MUPOBO33peHUeCKOe 3HaueHue MepruoJuuecKoro 3aKoHa U MepuoInueckou CUCTeMBI
XUMHUUeckux 3nemeHToB [I. V1. MeHieneeBa; * OOBSICHATL CYTh XHMWUECKMX TPOIECCOB U WX NPUHIUIHAIbHOE
oT/inure OT (U3NUYeCKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUYECKUX PeaKLyi;

* yCTaHaB/IMBaTh TPUHAAJIEKHOCTb XUMHYECKOM peaklUMd K OINpeAeJiéHHOMY THIy TI0 OAHOMY U3
K/IaCCU(PUKALIMOHHBIX TPU3HAKOB: 1) MO UMCIYy M COCTaBy MCXOAHBIX BellleCTB W MPOAYKTOB peakLuu (peakiuu
COoeIMHEeHUs], pa3/iO’KeHHUs, 3aMellleHus] U oOMeHa); 2) MO BbIZEJIEHHUI0 WIW TIOTJION[EHUIO TeTIOThl (peakiyuu
5K30TepMUYeCKHe W SHJ0TepMHueckue); 3) 10 U3MEHEHUI0 CTeleHeu OKWC/IeHWs XWUMHUYeCKHUX 371eMeHTOB (peakiyu
OKHCJTUTETbHO-BOCCTAaHOBUTE/IbHBIE); 4) TI0 00paTUMOCTH TIpoljecca (peaki[iu oOpaTiMble ¥ HeoOpaTUMBbIe);

* COCTaB/ISITh YPABHEHUS 3JIEKTPOJIMTUUECKOW AUCCOLMALMA KUC/OT, 1e/l0ueld, COeM; TOHble U COKpAllléHHbIe
VMOHHbIE YpaBHEHHS peakiiiii 00MeHa; ypaBHEHHUSI OKMC/TUTETbHO-BOCCTAaHOBUTE/TLHBIX PeaKIIHii;

* IPOrHO3MPOBATh MPO/JYKThl XMMUUECKUX peaklui 1o (opMysamM/Ha3BaHUSIM UCXOJHBIX BeIeCTB; OMNpeesisTh
HCXO/ZIHbIE BellecTBa Mo (popMy/iaM/Ha3BaHUSIM MPOAYKTOB peaKIuy;



* COCTaB/IATb ypPaBHEHUs] peaklvil, COOTBETCTBYIOIIUX T[0OC/Ie[0BATe/IbHOCTU («Llefouke») TpeBpaljeHUi
HeOpPraHUUeCKHX BellleCTB Pa3/IMYHbIX K1aCCOB;

* BBISIB/ISITh B MPOLiECCe SKCIIepUMeHTa MpU3HaKy, CBUeTeTbCTBYIOLME O MPOTeKaHWH XUMUUEeCKOUW peaKLvy;

* IPUI'OTOBJISATH PACTBOPHI C OTpee/IEHHONM MaCcCOBOU J10Jield paCTBOPEHHOIO BeILleCTBa;

* OTIpeJie/iTh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB KUCJIOT U I1je/iouel 1o W3MeHeHHI0 OKPacKu UH/IUKAaTOPOB;

* IPOBOJUTHh KaueCTBEeHHble peakLW{, IMOATBep)KJarlljye Hajlhuyue B BOJAHBIX pacTBOpax BeleCTB OTZeIbHbIX
VIOHOB

* OnpeiesiATh NPUHAJJIe)KHOCTh HEOPraHWYeCKUX BeLecTB K OJHOMY M3 U3YUeHHbIX K/1aCCOB/TPYIIL: MeTaljbl U
HeMeTasl/Ibl, OKCU/Ibl, OCHOBAHUSI, KUC/IOTBbI, COJIV;

* COCTaBJIATH (HOPMYJIbI BEIlleCTB 10 UX Ha3BaHUSIM;

* OMpeJieNiATh BaJIEHTHOCTb U CTeNeHb OKUCJ/IeHHS 3/IEMEHTOB B BellleCTBax;

* COCTaBJ/IATh (POPMYJ/IbI HEOPraHWYeCKUX COeJVHEHHI IO BaJleHTHOCTSIM M CTeleHsM OKHUC/IeHUSl 3JIeMEHTOB, a
TaK)Ke 3apsifiaM MOHOB, yKa3aHHbIM B TaOJIvIe paCTBOPUMOCTU KHUCIOT, OCHOBaHUI U COJIel;

* 0OBSICHSTL 3aKOHOMEPHOCTU W3MeHeHUs (PM3UYecKMX U XUMUUECKUX CBOWMCTB TPOCTBHIX BeleCTB (METa/ioB U
HEMeTaJVIOB) U UX BBICIIMX OKCHZIOB, 00pa30BaHHbIX 3/IeMe@HTaM{ BTOPOTO U TPEThero Mepro/ioB;

* Ha3bIBaTh OOIIMe XMMUUeCKUe CBOMCTBA, XapaKTepHbIe /sl TPYII OKCU/IOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh 00IMe XWMUYECKHe CBOMCTBA, XapaKTepHble /i KaKAO0ro M3 KIacCOB HeopraHW4yeCKUX BellecTB:
KUCJIOT, OCHOBAHUU, COJIeH;

* IPUBOJUThL MPUMEPHI peaklyi, NMOATBEeP)KJALUX XUMAYeCKe CBOMCTBA HeOPraHMYeCKUX BelleCTB: OKCHUJOB,
KHUCJIOT, OCHOBAHUU U COJIeH;

* OnpefieNiATh  BEIleCTBO-OKUC/IUTENb U BEIleCTBO-BOCCTAHOBUTENb B  OKUC/IUTE/IbHO-BOCCTAHOBUTETbHBIX
peaxiusx;

* COCTaB/ISTb OKWC/IUTEIbHO-BOCCTAHOBUTE/bHBIN OanaHC (7151 M3yueHHbIX peaki[vii) Mo IMpejioXKeHHbIM CXemMaM
peakiui;

* IPOBOJIUTL  /1abOpaTOpHble  OMBITHI, TOATBEPXKJAAIOIMe XWMUYeCKWe CBONCTBA OCHOBHBIX  KJIaCCOB
HEOpPraHUUYeCKHX BelleCTB;

BblHyCKHI/IK MNOJYYUT BO3MOKHOCTb HAYUUTBHCH:



* rPaMOTHO 06paIraThbCsi ¢ BelecTBaMy B TTIOBCeIHEBHOM »KU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTh COOJIIOJeHUs TIPaBUI JKOJOTMUeCKHd 0e30TacHOTO TIOBeZieHHsI B OKPYJKarollei
TIPUPO/IHOM CpeJe;

* [IOHUMAaThb CMBICT W HeOoOXOAUMOCTb COOMIOZieHUsI TIpeANMCaHuM, TIpejjlaraeMblX B WHCTPYKIHUAX TIO
HCTI0/Tb30BaHUIO JIEKAPCTB, CPe/ICTB OBLITOBOM XUMUU U ZIP.;

* HCI10J1b30BaTh NIPUOOpeTEHHbBIE K/TH0UeBble KOMIIETEHTHOCTH TIPU BBITIOJTHEHUU MCC/Ie[j0BaTe/TbCKHUX MPOEKTOB TI0
M3y4YeHUI0 CBOMCTB, ClIOCOOO0B TO/TyueHUst U pacrio3HaBaHUs BellleCTB;

* pa3BUBaTb KOMMYHUKAaTHBHYH0 KOMIIETEHTHOCTh, MCIO/b3ysl CPeACTBa YCTHOM M TMMCbMEHHOW KOMMYHUKAIUU
npu paboTe C TekcTaMu YyuyeOHHMKA W [OTOJIHUTE/NLHOW JIUTEpPaTypoOd, CIPABOYHBIMUA TaOMUllaMu, TIPOSIBJIATH
TOTOBHOCTB K YBa)KEeHUIO MHOM TOUKHU 3peHMUs TPU 00CYKAeHUU pe3y/IbTaTOB BbITOJIHEHHOUW PaboTh;

* 00beKTUBHO OIleHWBaTh WHGOPMAI[MI0 O BeleCTBaX W XUMUUECKHX TIpoljeccaX, KPUTHUYeCKHM OTHOCUTHCS K
TIcCeBIOHay4YHOU nH(bopMalu, HeJoOPOCOBeCTHOM peK/lame, Kacarolelicsi UCTI0/Ib30BaHusT pa3/IMUHbIX Bell[eCTB.

* 0CO3HABaTh 3HaUeHWe TeOpeTUUeCKUX 3HaHUH Zjisl PaKTUUeCKOM JiesiTelTbHOCTU UesloBeKa;

* OTMCHIBATh W3yUYeHHbIe 00BbEKThI KaK CHCTEMbI, TIPUMEHSISI IOTHKY CUICTEMHOTO aHaJTH3a;

* IPUMEHSTh 3HAHUSI O 3aKOHOMEPHOCTSIX TepPUOIUYeCKON CUCTeMbl XMMHUUECKUX 3/IeMeHTOB /i1 00bsSICHeHUs U
Tpe/IBUIeHUsT CBOMCTB KOHKPETHBIX Bell[eCTB;

* pa3BuBaTh HMH(OPMAI[MOHHYIO KOMIIETEHTHOCTb ITOCPEe/CTBOM YIJyO/ieHHs 3HaHWM 00 MCTOPWUU CTaHOB/IEHUS
XUMHUUeCKON HayKH, eé OCHOBHBIX TTOHSTUM, TePUOJUUeCKOro 3aKOHa Kak OJHOT0 U3 BayKHEMIIIMX 3aKOHOB TIPUPO/IB, a
TaK)Ke O COBPEMEHHBIX JOCTHXXeHUSIX HayYKU U TeXHUKH.

* COCTaBJIATH MOJIEKY/ISIPHBIE U TI0JIHbIe HOHHbIE YPaBHEHUS 10 COKPAI[EHHBIM MOHHBIM YDaBHEHUSIM;

* IPUBO/IUTh TIPUMEPHI Peakivii, MOATBeP)KAA0IHX CYI[eCTBOBaHWE B3aMMOCBSI3M MeKAy OCHOBHBIMH K/aCCaMU
HEOpPraHUYeCKHX BelleCTB;

* MPOTHO3UPOBATh Pe3y/bTaThl BO3/[eHCTBUS pa3/IMuHbIX (DaKTOPOB Ha U3MeHeHUe CKOPOCTU XMMUUeCKOW peaklivu;

* IPOTHO3UPOBATh Pe3y/bTaThl BO3/[eHCTBUS pa3/inuHbIX ()aKTOPOB Ha CMellleHre XUMHUUYeCKOT0 PaBHOBECHSI.

* IPOTHO3UPOBATh XMMHYeCKHe CBOMCTBA Bell[eCTB Ha OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATh CIMOCOOHOCTh BeI|eCTBa TMPOSIB/ISTh OKHC/IUTE/NIbHbIE WIA BOCCTAaHOBUTEbHBIE CBOMCTBA C
YUETOM CTeTieHel OKHC/IeHUs 3/IeMEeHTOB, BXO/SIIUX B €r0 COCTaB,;

* BBISIB/ISITH CYIlleCTBOBaHME TeHeTUUeCKOW B3aMOCBSI3U MEXK/y BellleCTBaMH B Psi/ly: IMPOCTOE BeIecTBO — OKCH/
— TUAPOKCHU]] — COJlb;



¢ OpraHr30BbIBATL, TIPOBOAWUTL YUEHHWMUECKHUE TIPDOEKTHI M0 MCC/1e0BAHHIO CBOICTB BemeCcTB, UMEIOINX BdXXHOE
IMPAKTNUYeCKOE 3HAYEHNHN

Pa3pen 3. COAEPKAHUE N3YYAEMOI'O KYPCA

Tema 1. BBegenue B xuimuio (6 1)

X¥MUs1 — HayKa O Bell|eCTBax, UX CBOMCTBAx U IpeBpalljeHuUsIX.

[ToHsiTMe 0 XUMHUUECKOM 37eMeHTe 1 ¢opMax ero CyllecTBOBaHHUS: CBOOOJHBIX aTOMax, MPOCTBIX U C/IOKHBIX
BelllecTBa

IIpeBpaienus BewjecTB. OTaMUMe XMMHAYECKUX peakLUd OT (PU3NYecKuX siBjieHW. Ponb XUMUM B >KU3HU
yejioBeKa.

Kparkue cBefeHUss W3 UCTOPHMU BO3HUWKHOBeHUs U pasButusg xumuu. Ilepuon anxumuu. IloHATHE O
¢unocopckom kamHe. Xumusi B XVI B. Pa3Butue xumuu Ha Pycu. Ponb oTeuecTBeHHBIX Y4eHbIX B CTaHOBJIEHUU
XUMHUeCKOH HayKu - pabotel M. B. JlomoHocoBa, A. M. bytnepoga, [I. V1. MeHzeneeBa.

XyMHueckass CUMBOJIMKA. 3HAaKW XUMUYECKHMX 3/IEMEHTOB M TNPOMCXOK[EHWEe HUX Ha3BaHUM. XUMHYeCcKue
dopmynbl. IHAeKcbl U KO3 @uipmeHTel. OTHOCUTE/IbHBIE aTOMHAs U MOJIeKYJisipHasi Maccel. PacueT maccoBou fjo/v
XUMUYECKOTr0 3jieMeHTa 1o (opMyJie BelecTBa.

[Tepuouueckass cucTeMa XUMHUeckux 3nemeHTOB []. V. MeHjeneeBa, ee CTPYKTypa: Majible U OO/bIIMe
Mepuoibl, TPYIbI M TOATPYINIbl (T71aBHasi U mobouHast). [lepuoanueckass cucTeMa Kak CIpaBoyHOe mocobue st
TOTyYeHUs CBEJJeHUU O XUMHUUYeCKUX JIeMeHTax.

PacuétHble 3agauu. 1. HaxoxzgeHrne OTHOCMTENBHOM MOJIEKY/ISIDHOM MacChl BeleCTBa MO ero XMMHYeCKOU
dbopmye. 2. Beurc/ieHre MacCOBOM 071U XMMUUECKOT0 3/ieMeHTa B BellleCTBe 110 ero popMyiie.

IIpakTHueckasa pabora Ne 1
[TpaBwia TeXHUKH O€30MacHOCTH TIpU paboTe B XUMUUeCKOM KabuHeTe. JTabopaTopHoe 060pyoBaHue U oOpailjeHue ¢
HUM.

IlpakTnueckas pabora Ne 2
HabmtoeHue 3a ropsiiiieii CBeuoi.



IIpegMeTHbIe pe3y/IbTaThl 00yYeHHs

Yuyauuiics HayunTcs:

WCII0/Ib30BaTh TIPU  XapaKTePUCTHKe BEIeCTB [IOHATHS: «aTOM», «MOJIeKy/Ia», «XMMUYECKHUM 3JIeMEeHT»,
«XUMHYECKUU 3HaK, WIA CUMBO/», «BEILeCTBO», «IIPOCTOe BEIeCTBO», «CJIO0XKHOe BeLeCTBO», «CBOMCTBA
BeILIeCTB», «XMMUUECKUe SIBIeHUs», «(hU3NUecKUe SIBJeHUs», «KO3(PGULMEHTbI», «UHAEKChbI», «OTHOCUTe/bHas
aTOMHas Macca», «OTHOCUTe/IbHasl MOJIeKYJ/IIpHas Macca», «MaccoBas [0JIs1 3/IeMeHTa»;

3HAaThb: NIpeIMeThl U3yUYeHUs] eCTeCTBeHHOHayYHbIX JUCLUIUIMH, B TOM YUC/Ie XUMUU; XUMUYeCKre CUMBOJIBI, X
Ha3BaHWs U [IPOU3HOILLIEHUE;

K/IaCCU(ULIMPOBATh BellleCTBa M0 COCTaBY Ha MPOCTHIE U CJIOJKHBIE;

pasnuyarh: Teja U BelljeCTBa; XUMUYECKUN 3/IeMEeHT U IIPOCTOe BelljeCTBO;

OMUCHIBaTh: (POPMBI CYILeCTBOBAHWS XUMHUUECKUX 3/1IeMEeHTOB (CBOOO/[HbIe aTOMbI, [IPOCThIE BellleCTBa, C/I0XKHbIE
BellecTBa); TabnmuHyto (opmy Ilepuoguueckoil cUCTeMbl XMMAYECKUX 3/IEMEHTOB; T0JIO’KEHUe 3/ieMeHTa B
tabmue [I. V. MeH jeneeBa, UCTIO/b3Ys TIOHITUSL «TIEPUO/», «PYTIMa», «TJlaBHas TIOATPYIINa», «1obouHast o -
rpyrina»; CBOMCTBA BelleCTB (TBepAbIX, KUAKUX, Ta3000pa3HbIX);

OOBSICHATh CYL[HOCTb XWMHUYECKUX SIBJIeHUM (C TOYKM 3peHUs aTOMHO-MOJIEKYJ/IIPDHOTO YueHMs)) M UX
MPUHLMIHATIBHOE OT/INUKE OT (PU3NUYECKUX SIBJIEHUY;

XapaKTepr30BaTh: OCHOBHble METO/bl H3yUeHHs eCTeCTBEHHbIX [AWUCLUIUIMH (Hab/rofieHre, 3KCIepUMeHT,
MO/le/TMpPOBaHKe); BeLIeCTBO MO €ero XUMUYecKod (opMyJie COrJiacHO IIaHy: KaueCTBEHHBbIM COCTaB, THII
BeljecTBa (MPOCTOE WM CJIOKHOE), KOJIMUeCTBEHHBbIM COCTaB, OTHOCHTE/JbHAas MOJIeKY/IsIpHas Macca,
COOTHOLLIEHWe MacC 37IEMEHTOB B BelljeCTBe, MaCCOBbIe JI0JIM 3JIEMEHTOB B BellleCTBe (/151 CJIOXKHBIX BeLeCTB);
pPOJIb XUMHUU (TIOJIOKUTEJIbHYI0 M OTPULIATE/IbHYI0) B XKM3HU YeJIOBeKa, apryMeHTHPOBaTh CBOE OTHOLLIEHWe K
3TOM 1pobieme;

BBIUMCJ/ISITb OTHOCUTEJIbHYHO MOJIEKYJIIPHYI0 MacCy BelleCcTBa U MacCCOBYKO [OJIH0 XWMHYECKOro 3JieMeHTa B
COe[IJMHeHUsIX;

MPOBOJUTH HA0JIIO/IeHsI CBOMCTB BeILleCTB U sSIBJIEHU, IPOUCXO/AIINX C BellleCTBaMuy;

co0/r0jaTh TpaBU/ia TEXHUKU 0e30T1aCHOCTH TPU MPOBeieHnH HabTk0IeH i 1 1ab0paTOPHBIX OTBITOB.

METaﬂpe,I[METHbIE pe3y/jibTadTbl OﬁquHI/IH



Yyawmmiica HayuuTcs:

orpeiesiiTh POO/IeMBI, T. €. YCTaHaB/IMBaTh HECOOTBETCTBHE MEXK/Y JKeJlaeMbIM U ZIeCTBUTE/TbHBIM;

COCTaBJ/ISITh CJIO’KHBIN IJ71aH TEKCTa;

B/Ia/IeTh TAaKUM BUIOM U3/I0’KeHUs TeKCTa, KakK TTOBeCTBOBAHHUE;

T10/] PyKOBOZICTBOM YUUTeJIsi TPOBO/IUTHL HEMoCpeiCTBeHHOe HabmoieHue;

MoJi PYKOBOZCTBOM yuuTessi O0QOpPMJISITb OTYeT, BK/IIOYAOIIMM oOfucaHue Hab/to/ieHusi, ero pe3ysbTaToB,
BBLIBO/IOB;

WCTO/b30BaTh TaKOM BHJ, MbIC/IEHHOTO (WJeaqbHOr0) MOJleNMpOBaHUsl, Kak 3HAaKOBOe MOjenvpoBaHve (Ha
rpUMepe 3HaKOB XUMUUECKUX 3/IeMeHTOB, XUMUUECKUX (opMyJI);

WCII0/1b30BaTh TaKOM BUJ, MaTepualbHOIO (TIpeMeTHOr0) MO/le/IMPOBaHusl, Kak (pM3rueckoe Mo/eMpoBaHue (Ha
rpyuMepe Mo/le/TMPOBaHUsi aTOMOB U MOJIEKY/T);

M0Jly4yaTh XUMUUYECKYH0 MH(POPMALMIO U3 PA3/IMYHbIX UCTOYHUKOB;

orpeiesiiTh OOBEKT U aCIeKT aHau3a U CUHTe3a;

OTpe/ieJiATh KOMITOHEHThI 00beKTa B COOTBETCTBUM C aCTIeKTOM aHa/lki3a U CUHTe3a;

OCYILIeCTB/ISITh KaUeCTBEHHOE U KOJTMUeCTBeHHOe OMMCcaHue KOMIIOHEHTOB 00BbeKTa;

orpe/ie/isiTh OTHOLLIeHUsI 00BeKTa C [PYTUMHU 00beKTaMu;

OTpeJiesisATh CyllleCTBeHHbIe MPU3HAKU 00beKTa.

Tema 2. ATOMBI XMMUYECKHX 3/IeMEHTOB (7 u)
ATOMBI Kak (opMa CyIleCTBOBAaHUSI XUMHUUECKUX 371eMeHTOB. OCHOBHbIE CBe/leHUSI O CTPOEHUM aTOMOB.

JlokazaTenbCTBa C/I0’KHOCTU CTpoeHust aToMoB. OnbIThl Pesepdopaa. [1naneTapHas Mogenb CTpOeHUsT aTOMa.

CocTaB aTOMHBIX sifiep: MPOTOHbI M HeWTpPoHbl. OTHOCUTe/NbHasi aTOMHas Macca. B3avMoCBsI3b TIOHSATUU

«ITIPOTOH», «HteITpOH», «OTHOCHTE/IbHAA dTOMHAA MdCCa».

3MeHeHue urc/ia MPOTOHOB B si/ipe aToMa - 00pa3oBaHHe HOBBIX XUMUUECKHX 3/IEMEHTOB.
3MeHeHHe uuc/ia HEUTPOHOB B si/ipe aToMa - obpa3oBaHue u30TornoB. CoBpeMeHHOe orpefiesieHue TOHSITUS

«XMMHUECKHU 371eMeHT». MI30ToIbl Kak Pa3HOBUJHOCTH dTOMOB OJHOI'O XMMHWYE€CKOI'O 3/IEMEHTA.



OnekTpoHbl. CTpoeHHWe 3eKTPOHHBIX 000/I0UeK aTOMOB XUMHYeCKHX 3/ieMeHTOB Nel-20 meproanyecKou
cuctembl [I. V1. MenpeneeBa. [loHsiTve O 3aBepilleHHOM W He3aBepLIEHHOM 3J1eKTPOHHOM C/ioe (3HepreTuyeckoM
YPOBHe).

[Teproanyeckasi cucteMa XxuMUueckux 3nemMeHToB 1. V. MeHiesieeBa U CTpOeHUE aTOMOB: (PU3UUECKUN CMBIC/I
MOPSIIKOBOTO HOMepa 3JIeMeHTa, HoMepa IpyIiibl, HOMepa Mepuo/a.

V3meHeHre 4wWC/ia 37€KTPOHOB Ha BHEIIHEM 3JIeKTPOHHOM YPOBHE aToMa XWMHYEeCKOro »>JjieMeHTa -
oOpa3oBaHue TI0JIOKUTETBHBIX U OTpHULjaTe/IbHbIX MOHOB. MoHbI, 00pa3oBaHHbIe aTOMaMM MeTas/yIOB U HeMeTaslJioB.
[IprurHbI U3MeHeHUsI MeTa/VINUeCKUX U HeMeTa/l/TMYeCKUX CBOUCTB B MepUO/ax U rpymrax.

Ob6pa3oBanue 6UHApHBIX coefivHeHUH. [ToHsATHEe 00 MOHHOM CBsI3u. CxXeMbl 00pa30BaHysI HOHHOMW CBSI3U.

B3auMozieiicTBiie aTOMOB XMUMUUECKHX 3JIEME@HTOB-HEMeTas/VIOB MexAy coboi - oOpa3oBaHUe [BYXaTOMHBIX
MOJIEKYJ/T IPOCTHIX BelecTB. KoBasleHTHas HeMoJIsIpHasi XUMUYeCKasi CBS3b.

DNeKTPOHHbIE U CTPYKTYPHbIe (hOPMYJIBI.

B3auMozieiicTBlie aTOMOB XHMHUECKUX 37IeMEHTOB-HEMeTa/UIOB MeKAy co0oii - obOpa3oBaHWe OWMHApHBIX
COeIMHEHWM HEMETa/lJIOB. DJIeKTPOOTPHULIATEe/IbHOCTh. [I0HSITHE 0 KOBa/IeHTHOM TMOJISIPHOM CBSI3U.

B3auMo/ielicTBiie aTOMOB XMMHUYECKUX 3/1eMEHTOB-METa/IZIOB MeXXay co00i - oOpa3oBaHMe MeTa/l/TMuecKuX
KpUCTa/uioB. [ToHsITHE O MeTa/l/TMueCcKOU CBSI3U.

JeMoHcTpauuu. Mozie/ii aTOMOB XMMUUECKHX 3/ieMeHTOB. [lepruoanyeckasi cucTeMa XMMHAYECKUX 3/IeMEeHTOB
. . Menpeneesa.

HQEAMETHLIE pe3y/ibTAThbI OﬁleEHl/lH

Yuammiics HayuuTcs:

® JCIO/b30BaTh MNPU XapaKTEPUCTUKE AaTOMOB TMOHATUS: «IPOTOH», «HEUTPOH», «3JIEKTPOH», «XUMUUECKUH
37IEMEHT», «MacCOBO€ YMCJ/I0», «U30TOM», «3JIKTPOHHBIA CJIOW», «3HEPreTUYeCKUM YPOBEHb», «3JIeMEHTbI-
MeTa/llbl», «3J/IeMeHTbl-HeMeTa/Ulbl»; TIPU XapaKTepUCTHKe BeL[eCTB T[IOHATHUS «WUOHHAsl CBSI3b», «HUOHBD»,
«KOBaJIeHTHasi  HemoJisipHasi  CBfI3b», «KOBAaJIeHTHas TIOJIIpHAsl  CBSA3b»,  «3JIEKTPOOTPHULIATE/TbHOCTb,
«BaJIBHTHOCTb», «MeTa/I/TAYeCKasi CBS3b»;

® OMUCBHIBAThb COCTAB M CTPOEHUE aTOMOB 3/IEMEHTOB C MOpsiAKoBbIMU HOMepamu 1—20 B [lepuoguueckoit cucteme
XUMHUYeCcKux y1ieMeHTOB 1. . MeHzieneeBa;

® COCTaB/ISATH CXeMbl pacrpefie/ieHusi 37IeKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM B 3/IEKTPOHHOW 000/I0UKe aTOMOB,;



cxeMbl 00pa30BaHus Pa3HBIX TUITOB XUMUUECKOM CBsI3U (MOHHOM, KOBAa/IeHTHOM, MeTa/l/TNueCKOM);

OOBSICHSITh 3aKOHOMEDHOCTA W3MEHEeHHWs CBOWCTB XWMHUECKHX 3J/IEMEHTOB (3apsiioB siiep aTOMOB, YHC/Ia
5/IEKTPOHOB Ha BHEIIIHEM 3/IeKTPOHHOM (CJIOe, UHKCJIO 3aroJIHSIeMbIX 3/IeKTPOHHBIX CJIOeB, PaJiuyC aToMa,
3/1eKTPOOTPHILIATE/IbBHOCTh, MeTa//TMUeCKrue W HeMeTa//TMueCKue CBOMCTBA) B Mepuojlax U rpylnax (T/1aBHBIX
noArpynmnax) Ilepuoauyeckol cUCTeMbl XUMUUeCKHUX 37emMeHTOB [I. V1. MeHeneeBa C TOUKU 3peHUsI TeOPUM
CTPOEHUsI aTOMa;

CpPaBHMBAaTb CBOMCTBA aTOMOB XWMHWYECKUX SJIEMEHTOB, HaxOJAIUXCS B OJHOM I[epuoje WA [J1aBHOU
noArpynre [lepuoanueckoi cuctemMbl XUMuueckux 3eMmeHToB [1. V1. MeHpeneeBa (3apsiioB sijlep aTOMOB, UrcJ/ia
57IEKTPOHOB Ha BHEIIIHEM 3/1eKTPOHHOM (JIOe, UHKCJIO 3aroJIHSIeMbIX 3/IeKTPOHHBIX CJIOEB, PaJiMyC aToMa,
371eKTPOOTPHULIATEIbHOCTh, MeTa//IMYeCKHe U HeMeTa/uInuecKre CBOUCTBA);

JlaBaTh XapaKTePUCTUKY XUMHUYECKUX 3JIeMEHTOB MO WX I0J0KeHU0 B [leprojuueckoli cucTeMe XMMUUeCKUX
snemeHToB /[I. WM. MeHpeneeBa (XMMHUUECKW 3HAK, TOPSAKOBBIA HOMep, MepuoJ, TpyIa, MNOATrpyIna,
OTHOCUTe/IbHasi aTOMHasi Macca, CTpOeHHe aToMa — 3apsif siipa, YMC/I0 POTOHOB U HEMTPOHOB B sifipe, o0Illee
YMCJI0 3JIEKTPOHOB, pacripe/iesieHre 3/1eKTPOHOB T10 3JIeKTPOHHBIM CJI0SIM);

orpeJeniaTh TUM XUMHUUYECKOM CBSI3U 10 (POpMyJie BellleCTBa;

MPUBO/IUTH MPUMEPHI BEILeCTB C Pa3HBIMU TUTIAMU XUMHUUYECKOU CBSI3H;

XapaKTepu30BaTh MeXaHW3Mbl 00pa30BaHUsI KOBAJIeHTHOM CBsI3H (OOMEHHBIN), MOHHOM CBSI3H, MeTa/UTMUeCKOU
CBSI3U;

yCTaHaB/IUBaTh MPUYMHHO-C/ICTBEHHbIE CBSI3U: COCTAB BellleCTBa — TUI XUMHUYECKOMW CBSI3Y;

COCTaB/SATh POPMYJIbI OMHAPHBIX COeJUHEHUM 110 BaJIeHTHOCTH;

HaxO/IUTh BaJIEGHTHOCTh 3JIEMEHTOB 110 hopMysie OMHApHOTO COeIMHEHUS.

MertanpeaMeTHbIe pe3y/abTaThl 00yUYeHUs:

Yuammiics HayuuTCs:

(dbopMyMpoBaTh TUIIOTE3Y 10 pellieHuto pobem;

COCTaB/ISITh TIJIaH BBITIOJIHEHUSI yueOHOUM 3ajjauu, pellieHMsi npobJsieM TBOPUECKOTO M TMOMCKOBOTO XapaKTepa,
BBITIO/THEHHS [IPOEKTa COBMECTHO C YUUTeJIeM;

COCTaBJIATh Te3UCh] TEKCTa;



® BJAJleTh TAKUM BUZIOM U3/I0’KEHUSI TeKCTa, KaK OMMCAHUE;

® JCMOJIb30BaThb TAaKOW BHJ, MBICEHHOrO (MeanbHOr0) MOJEJWPOBaHUS, KaK 3HAKOBOe MOJeIvpoBaHHe (Ha
TIpUMepPe COCTaBJIeHUsI CxeM 00pa30BaHUs XUMUUECKOM CBS3H);

® 1CM0J1b30BaTh TaKOM BUJ, MaTepUaJbHOr0 (MpeJMeTHOI0) MO/le/IMPOBaHUsl, KaK aHa/Ior0BOe MO/le/IMPOBaHMUE;

HCIT0/Tb30BaTh TaKOM BU/l MaTepUabHOro (TpeZiMeTHOI0) MO/le/IMPOBaHMs, KaK (pu3nueckoe MozielMpoBaHue (Ha

ripuMepe MoJesiel CTpOeHUs1 aTOMOB);

orpefie/isiTb 00bEKThl CPABHEHUSI U aCTeKT CpaBHeHHs 00 beKTOB;

BBITIOJIHATH HEMOJTHOE OZJHOJIMHEeHHOE CPaBHEHMUE;

BBITIOJIHATH HEloJIHOe KOMIUIEKCHOe CPDaBHEHUE;

BBITIOJIHATH [TOJTHOE OZHOJIMHENHOE CpaBHEeHHe.

Tema 3. IIpoctbie BemjecTBa (54)

[TonoxeHre MeTa/VIOB U HEMETA/UVIOB B MEPUOIAUECKON CUCTeMe XMMUUeCKux 3yemMeHTOB [I. V1. MenzeneeBa.
BarkHelilliie MpOCTbie BeIeCTBA - MeTa/UIbl: JKeje30, a/lIOMHUHHH, KaJbIMM, MarHuii, HaTpui, Kammid. OOmue
(bur3nueckue CBOMCTBa MeTaJlJIOB.

Ba)kHellIlIie MPOCTHIe BellleCTBa - HeMeTa/lIbl, 00pa30BaHHbIE aTOMaMU KHCI0PO/ia, BOAOPO/ia, a30Ta, CEphl,
dochopa, yriaepozsa. CriocoOHOCTb aTOMOB XMMHUECKUX 3/IEMEHTOB K 00pa30BaHHIO0 HECKOJILKUX ITPOCTBIX BEIECTB -
a/uioTponusi. AJUIOTPONHBbIE MoJU(UKALMM KUcaopoga, ¢ocdopa U onoBa. MeTamidueckue U HeMmeTa/uIMUeCcKHe
CBOMCTBA NPOCTHIX BeleCcTB. OTHOCUTENBHOCTH JieJIeHUs TIPOCThIX BellleCTB Ha MeTasl/Tbl U HeMeTa/llbl.

[ToctosinHasi ABorazpo. KonuuectBo BeliectBa. Mosib. MossipHass Macca. MossipHbiii 06beM ra3000pa3HbIxX
BellleCcTB. KpaTHble eVHHUILIbI KOJIMYECTBA BeL|eCTBA — MU/UIMMOJIb U KAJIOMOJIb, MAJIJTUMOJISIDHAsE U KUJIOMOJISIDHAs
Macchl BellecTBa, MA/UVIUMOJISIPHBINA 1 KUJIOMOJISIPHBINA 00eMbl ra3000pa3HbIX BelljeCTB.

PacueTslI C MCI0/Ib30BaHKEM TIOHSATHN «KOJIMUeCTBO BeIlleCTBa», «MOJISIpHasi Macca», «MOJISIpHbIM 06eM Ta30B»,
«TI0CTOsTHHAsE ABOrazipo».

PacuerHbie 3asauM. 1. BriunciieHre MOJIIPHOM MacChl Bell|eCTB 0 XUMHUUYeCcKUM (opmysiam. 2. PacueTsl
WCTI0/Tb30BaHNEM TIOHSITUM «KOJMUeCTBO BeIeCTBa», «MOJSIpHAsi Macca», «MOJIAPDHBIA 00beM ra3oB», «IOCTOSTHHAsI
ABorazipo».



'Z[EMOHCTpa].II/II/I. HEKOTOPBIE MeTa/U/Ibl 1 HEMETA/IJIbI KOJIMYEeCTBOM BeEIeCTBad 1 MoIb. MO,Z[EJ'II: MOJIAPDHOI'O

o0beMa ra3zoo0pa3HbIX BEIeCTB.

IlpegMeTHBIE pe3y/IbTaThl 00yYeHUs!
Yuyawuiica HayuuTcs:

HCII0/Ib30BaTh TIPU XapaKTePUCTUKE BeIeCTB TOHSTHS: «MeTa/l/ibl», «IJTACTUUHOCTb», «TElJIONPOBOAHOCTbY,
«3/IEKTPOTPOBOHOCTh», «HEMeTal/Ibl», «aJI/IOTPOIIHsI», «a/VIOTPOIHbIE BUZOU3MEeHeHHs], UM MOAU(DUKALIUNY;
OMMCBIBaTh TIOJIO)KEHHWe 3JIeMEHTOB-MeTa/VIOB M SJIeMeHTOB-HeMeTa//loB B [leproguueckon cucreme
XUMUueckux eMeHToB 1. Y. MeHzeneeBa;

KJ/IaCCA(PULIMPOBATh MPOCTHIE BeLeCTBa HAa MeTal/Ibl U HEMeTasl/Ibl, 3/IeMEHTBI;

orpeiesiiTb NPUHA/JIEKHOCTb HEOpraHWYeCKUX BeljeCcTB K OJHOMY M3 HM3yUeHHbIX K/IaCcCOB — MeTal/Ibl U
HeMeTaJl/lbl;

JIOKa3bIBaTb OTHOCUTEJILHOCTD JleJIeHHS POCTBIX BELeCTB Ha MeTaslibl U HeMeTall/lbl;

XapaKTepr30BaTh 001e (r3nueckre CBOMCTBAa METAJIIOB,;

yCTaHaB/MBaTh MPUUYUHHO-C/IE/ICTBEHHbIE CBSI3M MEXJY CTPOEHMEM aTOMa U XMMHYECKOM CBSI3bI0 B MPOCTBIX
BellleCTBax — MeTa/l/lax M HeMeTasljlax;

00BSICHITH MHOTOOOpAa3ye TIPOCTHIX BellleCTB TaKuM (haKTOPOM, KaK aslyIOTPOTIHS;

OIKCHIBATh CBOKCTBA BellleCTB (Ha NpuMepax MpOCThIX BellleCTB — METa//IOB U HEMETAJlJIOB);

co0/roiaTh TIpaBU/Ia TEXHUKU 0e30TacHOCTH TIPU TTPOBeieHnH HaOJmioIeHU 1 1ab0paTOPHBIX OIBITOB;
WCIIO/Ib30BaTh TIPM PELIeHUM paCueTHbIX 3aJau TMOHSTHUS: «KOJHWYeCTBO BeLeCTBa», «MOJIb», «IOCTOSHHAs
ABorazipo», «MoJISIpHasi Macca», «MOJISIPHBIN 00beM ra3oB», «HOpMaJlbHbIe YCIOBHS»;

MPOBO/UTEL PAacyeThbl C UCIOJIb30BAHUEM TIOHSITUW: «KOJMYECTBO BeLeCTBa», «MOJISIPHAsk Macca», «MOJISIPHBIN
00beM ra3oB», «IIOCTOSIHHasE ABOTa/ipo».

MetanpeaMeTHbIe pe3y/abTaThl 00yuYeHuUst

Yuammiics HayuuTcs:

COCTaBJIATb KOHCIEKT TeKCTa;
CaMOCTOSITe/TbHO MCII0J/Ib30BaTh HETIOCpeICTBeHHOe HabIoieHe;
CaMOCTOSTe/TbHO 0()OPMJISTE OTUET, BK/IIOUAIOIU OnMcaHue Hab/Ii/IeHus], ero pe3ybTaToB, BbIBO/IOB,;



®  BBIIIOJ/IHATH ITOJTHOE KOMIIJIEKCHOE CpaBHeHUE,
®  BBINOJIHATHL CpaBHeHUMEe 110 aHAa/IOTHH

Tema 4. CoerHeHHs XUMHYECKHUX 3/1eMeHTOB (16 u)

Crenenb okuciieHnus. OrpejiesieHUe CTelleHU OKMCJIEHUS 3/IEMEHTOB T10 XMMUUeCKoW (opmysie coefuHEHUs.
CocraBnienue GopMyn OWHaApHBIX COeAWHeHWH, oOIMi crocob WX Ha3blBaHWS. BuHapHbBIe COeVMHEHUs: OKCHBI,
xyiopufpl, cyabhuael U aAp. CocraBnenue ux ¢opmyi. IlpecraBuTend OKCUAOB: BOZQ, YIEKUC/bIN ra3 U HeraileHas
n3BecTb. [IpecTraBuTeny neTyumx BOJOPOAHBIX COeIMHEHUN: X/IOPOBOJOPO/, Y aMMUaK.

OcHOBaHWUsl, X COCTaB ¥ Ha3BaHUs. PacTBOpMMOCTE OCHOBaHUi B Bojle. Tab/uila pacCTBOPUMOCTH TU/IPOKCHOB
u conek B Boge. IlpencraBuTenu Imesiodeil: TWAPOKCU[BI HATpWs, Kaaus M KaabLys. [IoHSTHE O KauyeCTBEHHBIX
peakuysax. THauKaTopsl. Mi3MeHeHHe OKpacKy UHAWKATOPOB B 1€JI0YHOU Cpejie.

Kucnotel, ux coctaB W Has3BaHus. Knaccudukanusi kucnot. [lpefcraBuTenu KUCIOT: CepHas, COJisiHasg W
a3oTHas1. MI3MeHeHHe OKpacKu MHAUKAaTOPOB B KUCJIOTHOM CpeJe.

Conu Kak TpOM3BOJHBbIE KHCIOT M OCHOBaHWW. WX cocTaB M Ha3BaHus. PacTBOpMMOCTBH coseil B BoJe.
[TpencTaBuTen CoJieli: XJIOpUA, HaTpusi, KapboHaT u docdat Kaabius.

AMoOp(QHbBIe U KpUCTA/IZIMUeCKUe BelllecTBa.

MexxmoJieKy/isipHble B3auMOZENCTBUS. TUIbl KDUCTA/I/TMUECKUX pelleTOK: WOHHasi, aTOMHasi, MOJIeKy/IsipHasi U
MeTasuinyeckas. 3aBUCUMOCTb CBOMCTB BellleCTB OT TUINOB KPUCTA/IJINYECKUX PeLleTOK.

BeljectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJ/IIDHOTO CTPOeHMs. 3aKOH TIOCTOSIHCTBA COCTaBa /[yisd BeLeCTB
MOJIEKYJIIPHOTO CTPOEHUSI.

YucTble BelrlecTBa U cMecH. [IpuMepsl )KUAKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBOWCTBA UUCTHIX BeIleCTB
u cmeceil. Ix coctaB. MaccoBass u oObeMHasi 10/ KOMIIOHEHTa CMecCH. PacueTbl, CBsi3aHHBbIE C HCTOh30BaHUEM
TIOHSITUS JOJISI.

PacuétHbie 3ajaun. 1. PacyeT MaccoBoli U 00beMHOI [j0/ieli KOMIIOHEHTOB CMecCH BelllecTB. 2. BriunciieHve
MacCOBOM [J0JId BeleCcTBa B pacTBOpE IO M3BECTHOM Macce pacTBOPEHHOIrO BelleCTBa M Macce pacTBOpUTess. 3.
Bbruric/ieHre MacChl pacTBOPSIeMOTO BellleCTBA M pacTBOpUTes, HeOOXOJUMBIX AJisi TIPUTOTOBIEHUS OIpejie/leHHOM
MacChl paCcTBOpa C U3BECTHOM MacCOBOU J10/1eM PACTBOPEHHOTO BellleCTBa.

JdemoncTrpanun. OOpasijpl OKCHOB, KHUCJIOT, OCHOBaHWW W cojieli. Mogenu KpPUCTA//TMUeCKUX pelieToK
XJIopyja HaTpus, aiiMa3a, okcua yriaepoaa (IV). Criocobrl pa3zesieHus: cMeceid, ANCTU/UISLIVS BOZBI.



JIaGopaTopHbIe onbIThI. 1. 3HAKOMCTBO € 00pa3liaMu BelljeCTB pa3HbIX K/1accoB. 2. Pa3zeneHue cMecei.

IlpakTnueckas padora Ne 3.AHa/nu3 NOYBHI U BOJBI.
IIpakTnueckas pabdora Ne 4.[IpuroroBneHue pacTBopa caxapa C 3alaHHOM MaCCOBOM /10/ieli paCTBOPEHHOI'O

BeIllecTBa.
IlpegMeTHbIe pe3y/1bTaThl 00yUyeHUus

Yuammiics HayuuTcs:

WCIO/Ib30BaTh MPU XapaKTepUCTHKe BelleCTB TOHSTUS: «CTeleHb OKUCIEeHUs», «BaJeHTHOCTb», «OKCHZbI»,
«OCHOBAaHUS», «IIIeJIOUH», «KAaueCTBEHHAsl peakIUsi», «HWHIUKATOpP», «KUCIOThbI», «KHCI0POACOJeprKalliye
KHUCJIOTBI», «6ECKI/ICJIOp0,/:[HbIe KHC/IOTbD», «KHWC/JIOTHAA Cpedd», «e/JIOYHdda Ccpefa», «HEfITpElJII:HElH cpena»,
«mKana pH», «comu», «aMop@Hble BelllecTBa», «KpPUCTa//IMYeCKue BelleCTBa», «KpUCTaMuecKas perleTKa»,
«AOHHasi  KpPUCTa//TMUecKass  pellleTKa», «aTOMHasi  KpUCTa//IMueckas  pellleTKa»,  «MOJIeKYJisspHast
KPUCTa/I/TMUecKasl pelieTka», «MeTasyinyeckasi KpUCTa/UInuecKasi peleTKa», «CMecu»;

K/IacCU(PUITMPOBaTh CI0)KHbIE HeOpraHWYecKye BelljeCcTBa M0 COCTaBy Ha OKCH/Ibl, OCHOBAHUSI, KUC/IOThI U CO/H;
OCHOBAaHUSI, KUCJIOThI U COJIU 110 PACTBOPUMOCTH B BOJie; KUCIOTHI IO OCHOBHOCTU U COZIePKaHUI0 KUCIOPO/a;
orpe/ie/iiTh TIPUHA//IE)KHOCTh HEOPraHWYeCKUX BelleCTB K OJHOMY M3 U3yUeHHbIX K/IacCOB (OKCH[bI, JieTyure
BO/IOPOZHbIE COeJMHEHUSs], OCHOBaHUs1, KUC/IOThI, COJ/IM) 10 (hopMyJie;

OTUCHIBAaTh CBOMCTBA OT/e/bHBIX TIPe/iCTaBUTe/ell OKCUIOB (Ha TIpUMepe BO/Ibl, YIJIEKMC/IOTO ra3a, HeralleHou
W3BeCTU), JIeTyUMX BOJOPOJHBIX COeJWHEeHUM (Ha TpuMepe XJIOPOBOZAOpPOZA M aMMMaKa), OCHOBaHWUU (Ha
rprMepe TU/IPOKCH/I0B HAaTpUsl, Ka/lusl Y Kasbllys), KUC/IOT (Ha TIpuMepe CepHOM KHCJIOThI) U coJiel (Ha TipuMepe
XJIOpHU/ia HaTpHsi, KapOoHaTa Kabliys, Gocdara KanbLys);

orpe/ieNiITh BaJIleHTHOCTb Y CTeleHb OKHC/IeHUs 3/IEMEHTOB B BellleCTBax;

coCTaB/iATb (hOpPMyJ/ibl OKCHU/IOB, OCHOBAHWM, KHUCIOT U COJiell 10 BaJIeHTHOCTSIM U CTereHsIM OKHCIeHUs
3/IeMEHTOB, a Tak)ke 3apsi/laM MOHOB, YKa3aHHbIM B Tab/vLe paCTBOPUMOCTU KUCJ/IOT, OCHOBAaHWH U COJel;
COCTaBJIATb Ha3BaHUsSI OKCH/IOB, OCHOBAHWM, KHUCIOT U COJIel; CpaBHHMBATh Ba/leHTHOCTb U CTeTeHb OKHUC/IEHUS;
OKCH/Ibl, OCHOBAaHMSI, KUC/IOThI U COJTU IO COCTaBYy;

WCII0JTb30BaTh Tab/MIy PaCTBOPUMOCTH /IJIs OTIpe/ie/ieHUs] paCTBOPUMOCTH Bell|eCTB;

yCTaHaB/IMBaTh TeHETUUECKYIO CBS3b MEXIY OKCHIOM W TUJPO-KCHUZOM U HaoOOpPOT; TTPUUMHHO-C/Ie/ICTBEHHBIE



CBSI3U MeX/Jy CTPOEHUWEM aTOMa, XMMUYECKOM CBSI3bH0 M TUIIOM KPUCTa/UTMUECKOW peIleTKh XUMUYEeCKHUX
COoeIMHeHU;

XapakTepu3oBaTb aTOMHbIe, MOJIeKY/sIpHble, WOHHbIe MeTa//IMYeCcKue KpUCTa/UVINUYeCKUe peLleTkKy; Cpeny
pacTBopa C IOMOLLbIO 111Kasb! pH;

MPUBOJUTH MMPHUMeEPHI BEILLIECTB C pa3HbIMU TUIIaMU KPHUCTa/UTMUeCKOW pelleTKy;

TIPOBOIUTH HAO/IIOJeHNs 32 CBOMCTBAMU BeLLeCTB U SIBJIEHUSIMU, TTPOUCXOASIIUMU C BellleCTBaMU;

cob/r0aTh TIpaBU/Ia TEXHUKU 0e30T1aCHOCTH TPU MPOBe/ieHnH HabTi0/IeHui U OTIbITOB;

HCCIej0BaTh Cpefly pacTBopa C MOMOLBI0 WHAUKATOPOB; SKCIIEPUMEHTA/IbHO pas/iiuaTbh KUC/IOThl U Ie/I0UH,
T10/1b3YSACh UHAUKATOpaMU;

WCII0/Ib30BaTh TIPU PeLleHUM PacueTHbIX 3a/lau TOHATHS «MacCoBas OISl 3JIeMeHTa B BellleCTBe», «MacCOBast
JI0JIs1 PAaCTBOPEHHOTO Bell[eCTBa», «00beMHasi /10Jis Ta3000pa3HOTo BellleCTBay;

MPOBO/JIUTh pacyeThbl C MCIOJIb30BAHWEM TMIOHATHUM «MacCoBasi [0/l 3/ieMeHTa B BeLecTBe», «MaccoBas 0Jis
PacTBOPEHHOT'0 BellecTBa», «00beMHast Z10/1s1 ra3000pa3HOro BelllecTBa»

MertanpeaMeTHbIe pe3y/abTaThl 00yUYeHUs:

Yuammiics HayuuTcs:

COCTaBJIATh Ha OCHOBE TEKCTa TaOJ/MIIbI, B TOM UHCIIe C TpuMeHeHreM cpeacTts UKT;

110/l PyKOBO/ICTBOM YUMTeJIsI [IPOBO/IUTH OTIOCPe/JOBaHHOe Hab/Iro/ieHre

10/, PYKOBOJCTBOM YuuTe/si OQOPM/IATH OTYeT, BK/IHUAIOIUNM OMMCaHWe 3KCIepUMeHTa, ero pe3yJ/bTaToB,
BbIBO/IOB;

OCYIIeCTB/ISATh WHAYKTUBHOE 00001ijeHre (0T eJUHWUYHOTO JOCTOBEPHOTO K OOI[eMy BEpOSITHOCTHOMY), T. €.
orpeie/isiTh 00IIMe CyIlleCTBeHHbIe TIPU3HAKY IBYX U O0/iee 00beKTOB U (PUKCUPOBATh WX B hopMe TIOHSTUS WTH
CyXXZeHus;

OCYIIeCTB/IAThL JeAyKTHBHOEe 00001eHe (1To/iBe/leHre eJMHIUYHOTO JJOCTOBEPHOTO MO/, 001Ijee JOCTOBEPHOE), T.
e. aKTya/lMu3UpOBaThb TMOHATUE WIU CYXXAeHUe, U OTOXAeCTBJIATb C HUM COOTBETCTBYIOIME CyILeCTBeHHbIe
TPU3HAKK OJJHOTO WK O0siee 0ObEKTOB;

orpe/ie/iATh aceKT KaacCudUKaluuy;



® OCYLEeCTB/ATh KIacCU(PUKALIO;
® 3HAaTh W UCIOJH30BaTh Pa3/MuHbie POPMBI Mpe/ICTaB/IeHuUs K1acCUpUKaIIN.

Tema 5. H3MeHeHus, IpouCXojsIHe C BemecrBamu (12y)

[loHsATHe sIBIEHWM KakK W3MEHEHHWH, MPOMCXOMS[IINX C BellecTBaMH. fIBleHUs, CBsi3aHHble C WU3MEHEHHEM
KPHCTa/UTMUeCKOro CTPOeHUs BellleCTBa NP MOCTOSIHHOM ero cocTaBe, (hu3nyeckue siBjieHus. @usnueckue siBjieHUs B
XUMUU: AUCTUISILIWS, KpUCTA//TU3al[ysl, BbIllapUBaHUe U BO3TOHKA BeIleCTB, LIeHTpU(yrupoBaHUe.

ABneHusi, CBsiI3aHHble C M3MEHEHMEM COCTaBa BellleCTBa, - XUMHUUeCKWe peakluu. [Ipu3Haku U yCI0BuUA
MPOTeKaHHsI XUMUUeCKUX peakiyid. [ToHsiTHe 06 3K30- ¥ HJOTEPMUYECKUX peaklysX. Peakiiny ropeHust Kak YaCTHBIN
C/Tyuad 5K30TePMUUYECKUX peakl[yi, MPOTeKaloIUX C BbIJeJIeHUEM CBeTa.

3aKOH COXpaHeHWs] MacChl BellleCTB. XHWMUUeCKHMe YypaBHeHHs. 3HaueHue WH/IEKCOB W KO3((UIIMEHTOB.
CocraBjieHMe ypaBHEHUN XUMUUECKHX peakLii.

PacueTsl M0 X¥MMHYeECKWM ypaBHeHUsIM. PellleHue 3a/au Ha HaxOXKJEeHUe KOJMYeCTBa BelecTBa, MacChl WA
o0bemMa TIPOAYKTa peaklMd IO KOJWYeCTBY Bell[eCTBa, Macce WIM 00beMy HCXOAHOTO BelljecTBa. PacueTbl C
WCII0/Ib30BaHMEM TIOHATUS «[0JIs», KOrZlda UCXOQHOE BeLeCTBO JaHO B BHUJE pacTBOpa C 3aZlaHHOM MacCOBOM JOJier
PaCcTBOPEHHOTO BeIeCTBa WK COAEPXKUT OIpeie/IEHHYIO 0/IH0 PUMeCei.

Peakiuu pasnoxenus. [IoHsTHE 0 CKOPOCTU XMMHUUECKUX peaklui. Karami3aTopbl. @epmMeHTHI.

Peakiuu coeguHeHus. KataiuTuueckue v HeKaTamuTHueckue peakiii. ObpaTumbie ¥ HeoOpaTHMbIe peakiiu.

Peakiui 3amMelrieHusi. OJNEKTPOXUMHUYECKUM psifl HANpsDKeHWW MeTa/l/IoB, €ro HCIMOJb30BaHUEe IS
MPOTHO3UPOBAHUsI BO3MOXKHOCTU TMPOTEKaHWs PpeaklUl MeXJy MeTa//laMd M pacTBOpaMd KHUCJIOT. Peakuuu
BbITECHEHUSI OZJHUX METaslyIOB U3 PaCTBOPOB UX COJIeW IPYTUMU MeTa/lJlaMHu.

Peaxkiuy o6MeHa. Peakium HelTpa/iv3aldy. Y CJIOBUSI IPOTeKaHUS peakiidii oOMeHa B pacTBOpax /10 KOHIIA.

Turnbl XMMHUUeCKUX peaklyi (M0 MPU3HAKY «UKC/I0 M COCTaB UCXOJHBIX BeIeCTB U MPOJYKTOB peaklin») Ha
TprMepe CBOMCTB BO/Ibl. Peakiiyisi pa3fo)KeHusl - 37eKTPOu3 Bo/bl. Peakliun coeiMHEHUs - B3aUMO/IENCTBHE BOJIbI C
OKCHJaMU MeTa/VIOB U HeMeTa/UIOB. IIoHATHe «TuApOKCUAbI». Peakiy 3ameleHds - B3aUMOJENCTBUE BOJbI C
I11eJIOUHBIMM U 11[e/I0YHO3eMeTbHbIMUA MeTajlslaMu. Peakijuu obmeHa (Ha mipyuMepe TUApo/n3a Cyabduaa aJtOoMUAHUS U
KapOua KasblLus).

PacuéTHble 3ajaum. 1. BblunciieHHe 10 XMMHUYECKUM YpaBHEHWAM MacChl WM KOJIAUeCTBa BeljecTBa II0
M3BECTHOW Macce WM KOJMYEeCTBY BellleCTBa OHOT0 M3 BCTYMAIIUX B PEAaKLIWI0 BellleCTB WU MTPOAYKTOB PeakLyH. 2.



BreIuncsieHre Macchl (KOIMUeCTBa BelljeCTBa, 00beMa) Mpo/yKTa peakijiuu, eC/ii U3BeCTHAa Macca MCXO/IHOTO Bel[eCTBa,
CoZiep>Kalllero ompezie/ieHHYIO A0/ rpuMeceii. 3. BeiuncieHre Macchl (KOMUYeCTBa BelljecTBa, oObeMa) MpOJyKTa
peakivu, eC/I1 M3BeCTHa Macca pacTBOpa ¥ MacCOBasi /10Jisi pPACTBOPEHHOTO Bell[eCTBa.

HQEAMETHBIE pe3yJ/ibTAThbI OGX‘IEHHH:

Yualuuncst HayuuTcsi:

K/IaCCU(PULIMPOBAaTh XUMHUYECKHEe peakLuM [0 UKCIY M COCTaBy UCXOAHBIX BelleCTB W MPOAYKTOB peaKLUW;
TerioBoMy 3¢ (deKTy; HarpaB/ieHUI0 NPOTeKaHWs pPeakLuK; yUaCTHIO KaTaau3aTopa;

WCII0/Ib30BaTh Tab/MIly pacTBOPMMOCTU [J/isi OIpefe/ieHHs] BO3MOXXHOCTH TIDOTeKaHWsl peakijuii oOMeHa;
37IEKTPOXUMUYECKUM Dsifi HarpsyKeHUW (aKTUBHOCTH) MeTa/IJIOB [/isl OmpezieieHUs1 BO3MOXKHOCTHA MPOTeKaHUs
peakiui MeXKy MeTa/ylaMu U BOJHBIMU PaCTBOPaMHU KUC/IOT U COJIeH;

HabMoZaTh M OMUCHIBATh MPU3HAKW M YCIOBUS TeueHUss XUMUUeCKUX peakiiui, /e/laTh BbIBO/bI HA OCHOBAaHUH
aHa/ivM3a HabMoieHn 3a 9KCTIIepUMEHTOM;

MIPOBOAUTL pacyeThl TI0 XMMUUECKUM YPaBHEHUSIM Ha HaXOK[eHHe KOJMuecTBa, MacChl WM oObeMa IMpoyKTa
peakiyy 10 KOJIMYeCTBY, Macce Wid 00beMy MCXOJHOTO BellleCcTBa; C MUCIOJIb30BaHUEM TIOHSTHS «/10JisD», KOT/a
HCXOJIHOE BEIleCTBO [IJaHO B BHJle pacTBOpa C 3aJlaHHOM MaCCOBOM [J0Jield paCTBOPEHHOI'O BelleCTBa WU/IU COZep-
JKUT orpeJie/IeHHYI0 100 TIPUMecei.

MetanpeaMeTHbIe pe3y/abTaThl 00yueHuUst

Yualuuncst HayuuTcsi:

COCTaBJIATh HA OCHOBE TeKCTa CXeMbl, B TOM UucJ/ie C ripumeHeHueM cpeacts UKT;

CaMOCTOSITe/TbHO 0()OPMJISITh OTUET, BK/TFOUAOIIUM OMMCaHKe SKCIIepUMEeHTa, ero pe3yabTaToB, BHIBO/IOB;
WCII0/Ib30BaTh TaKOW BHJ, MBICJIEHHOTO (MZeasbHOT0) MOJEJUPOBaHUs, KaK 3HAKOBOe MoO/ie/IMpoBaHUe (Ha
rprMepe ypaBHeHWH XUMHUUYeCKHX Peaki[yi);

pa3uyaTh 00BEM U COJIeP)KaHKe TTOHATHI;

pas3rMuath POJOBO€e U BUJOBOE MOHATHS;

OCYI1[eCTBJISITh PO/IOBU/IOBOE OIpe/ieieHre TOHSITHH.



Jemoncrpanuu. [IpuMeps! pusnueckux siBjieHU; a) riaBsieHue napaduna; 6) auddysus yHIMCTbIX BelecTB
C Topslleil JIaMIMOYKM HakKaiuBaHusi. [IpuMepbl XMMHUYeCKUX $IBJIeHWM: a) TOpeHHe MarHusi; 0) B3auMo/ieiicTBUe
COJITHOM KHC/IOThI C MpPaMOpPOM WM MeJIOM; B) mnosyuyeHue rugpokcuzaa meau (II); r) pacTBopeHHWe mosyyeHHOro
TUAPOKCH/A B KUC/IOTax; [) B3aumozercTtBue okcuzia meau (II) ¢ cepHOl KUC/IOTOM MPU HarpeBaHWM; €) pa3/ioyKeHUe
repMaHraHaTa KaJiusi; X) B3aumo/ieiicTBUe pa30aBieHHbIX KUC/IOT C MeTa/lJlaMHU.

JIaGopaTopHbIe onbIThI. 3. CpaBHeHWe CKOPOCTU MCIapeHus BOABI U CIHMPTAa M0 UCUe3HOBEHUIO X Karleb Ha
¢unbTpoBasnibHOM Oymare. 4. Okuc/ieHWe MeAU B TVIaMeHU CIIMPTOBKWA WM ropenku. 5. [TomyTHeHHe W3BeCTKOBOM
BOJbI OT BBIABIXaeMOI'0 yrjieKucaoro rasa. 6. [lomyueHne yriekucsoro rasa B3auMOJEUCTBHEM COJbI U KHACJIOTHI. 7.
3ameleHve Meu B pactBope xiopuaa meau (II) >xenesom.

IIpakTuueckasa pabdora Ne 5.[Ipu3Haku XMMHUUECKUX PeaKIUi.

HQEAMETHLIE pe3y/ibTAThI OﬁquHl/lH:

Yuyaruiicss HayuuTcsi:

e oOpartratbcs ¢ 1abopaTopHbIM 000pY/I0BaHWEM U HarpeBaTelbHbIMU TTPUOOpPaMH B COOTBETCTBUM C TIPABUIaMU
TeXHHKHU 0e30I1aCHOCTH;

® BBITNOJIHATL TIPOCTEHIMe TpHeMbl paboThl C J1abopaTopHBIM 000pYyOBaHHWEM: /1ab0pPAaTOPHBIM IITATUBOM;
CITUPTOBKOW;

e HabroZATh 3a CBOMCTBAMH BEIECTB U SIBJIEHUSIMH, TTPOUCXO/ISAIIUMHU C Bell[eCTBaMU;

® OIUCBhIBATb XUMHUYECKUM 3KCTIEPUMEHT C TIOMOIIbI0 eCTeCTBEHHOTO (PyCCKOrO0 WM POAHOIO) si3bIKa U sI3bIKa
XUMUU;

e [efaTh BBIBOABI 0 Pe3y/ibTaTaM IMPOBeIEHHOTO 3KCTIepUMEHTa;

® TOTOBUThL PAaCTBOPHI C OIpe/ie/IeHHOM MacCOBOM []0/iel paCTBOPEHHOIO BellleCTBa;

® [IPUTOTOBHUTH PACTBOP M paCCUUTATh MAaCCOBYIO ZIOJIFO PACTBOPEHHOI'O B HEM BeIlleCTBa.

MetanpeaMeTHbIe pe3y/abTaThl 00yUYeHuUst
Yuaruiicss Hay4uTcsi: CaMOCTOSITe/TbHO HCII0/Ib30BaTh OMOCPej0BaHHOe HabJitojeHue.



Tema 6. Teopus 371eKTPOIUTHUECKON JUCCOLMAIMU M CBOMCTBA K/IaCCOB HEOPraHUYeCKUX CoeuHeHuM (22 u)

[ToHsTe 00 3MEKTPOUTAYECKOW AMCCOIUAIMM. DJEKTPOMUTHI ¥ HEe3JIeKTPOIUThI. MeXaHH3M AMCCOI[HaliH
57IEKTPOJIUTOB C Pa3/iMuUHbIM THUIIOM XUMHUeCKOW CBsi3u. CTereHb 3/IEKTPOJUTHUECKOW auccoumanuu. CUuibHble U
csiabbie 371eKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHUSI TeOPUH 3JIEKTPOJIMTUUECKOM AuccolMaliui. VIoHHbIe ypaBHeHUsI peakldid. Y CIOBUS
TpOTeKaHUs peaki[id 0OMeHa MeXKy 3/IeKTPOIMTaMHU JI0 KOHIIAa B CBETe MOHHBIX MPe/[CTaB/IeHUH.

Krnaccudukaiiys MIOHOB U UX CBOMCTBa.

Kucnotel, ux knaccudukauus. [uccoupaiiysi KUCJIOT U UX CBOMCTBA B CBeTe TEOPUM 3JIeKTPOJUTHUECKOU
Jyccouyaniui. MoJieky/isipHble M WOHHBIE YpaBHeHHUs peakluii KUC/IOT. B3auMojelicTBue KHC/IOT C MeTasllaMH.
D/IeKTPOXUMHUUECKHUU Psifi HaTIpsDKeHUH MeTasuioB. B3arMMoenicTBue KMCIOT C OKCUIaMX MeTaslyIoB. B3anmogenicTBue
KUCJIOT C OCHOBAHUSIMU - Peaki[usi HeWTpanu3aluu. B3auMopeiicTBhe KUC/IOT C COMsMH. Vcronb3oBaHWe TaOIMIIbI
PacTBOPUMOCTH [I/1s1 XapAKTePUCTUKU XUMHUUECKUX CBOMCTB KUC/IOT.

OcHoBaHus, Ux Kiaccudukalysd. Juccorualys OCHOBaHUMM U UX CBOMCTBA B CBETE TEOPUM 3/I€KTPOIMTUUYECKOU

auccoupanuu. B3aumopencTBre OCHOBAaHUM C KUC/IOTaMW, KUCJIOTHBIMA OKCHJaMM W coJyisMu. Vcrmosib3oBaHUe
TaOJIAI[bI PAaCTBOPUMOCTU [IISI XapaKTEPUCTUKA XUMHUECKMX CBONCTB OCHOBaHWH. Pa3no)keHWe HepacTBOPHMMBIX
OCHOBaHUU Tpu HarpeBaHUM.
Conmu, wux KnaccudUuKaluus W [AUCCOLMAl[Ms  pa3/iMuHbIX TUMOB cosiek. CBOWCTBa cCoJied B CBeTe TeOpUM
S7IEKTPOJIMTUYECKOU AUCCOLMAlMU. B3anvMozencTBue cojied C MeTa/llaMH, YC/IO0BUSI TIPOTEKAHWSI 3THUX peakLUi.
B3aumozeiicTBue cojieli ¢ KHUCIOTaMHM, OCHOBaHUSMMU U COMSMH. Vcmosib3oBaHHWe TaO/HMI[bI paCTBOPUMOCTU ISt
XapaKTePUCTUKU XUMHUUECKHUX CBOMCTB COJIeM.

O06o061ieHne cBefieHni 00 OKCHaX, UX KIaCCU(MUKAIIUU U XUMUUECKUX CBOHCTBAX.

['eHeTHMUeCcKWe Ppsiibl MeTa/VIOB YW HeMeTa/l/IOB. ['eHeTWuecKass CBSI3b MeX/y K/jacCaMM HeOpraHWUYecKuX
BellleCTB

OKuCIUTEeNbHO-BOCCTaHOBUTE/IbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTE/Ib, OKUC/IEHHE U BOCCTAHOBJIEHHE.

Peakijui HOHHOTO oOOMeHa ¥ OKHC/IMTETbHO-BOCCTAaHOBUTE/bHBIE peakiud. CocTaB/ieHWe ypaBHeHUH
OKHCJTUTE/TbHO-BOCCTAaHOBUTE/TLHBIX PeakKIii MeTO/IOM 3/IeKTPOHHOTr0 OaraHca.

CBolicTBa MPOCTHIX Bell[eCTB - MeTa/IJIOB U HEMETa/IJIOB, KUC/IOT U COJiell B CBeTe Mpe/CTaB/AeHU 00 OKUC/IATeTbHO-

BOCCTAaHOBUTEJIBHBIX IIPOLECCaX. HQEAMETHBIQ pe3y/ibTAThbI 06!‘-IEHHH:



Yyawmiica HayuuTcs:

WCIIO/Ib30BaTh TIPM XapaKTepUCTHMKe TMpeBpalljeHul BeLeCTB TMOHATHUS: «PacTBOP», «3JIEKTPOIUTUUECKAs
JUCCOLIMALUS», «3JIEKTPOJUTBI», «HE3JeKTPOJIUThI», «CTeleHb AUCCOLUAl[uN», «CUJIbHbIE 3€KTPOJIUTHI»,
«Ccnabble 37eKTPO/IUTBI», «KATUOHBD», «aHUOHBI», «KUCJIOTbI», «OCHOBAHUSI», «COJIN», «UOHHBbIE peakLun»,
«Heconeobpa3syolle OKCHUJbl», «COe0bpasyroliye OKCHU[bl», «OCHOBHbIE OKCHU[bI», «KHCJOTHbIE OKCHU[bI»,
«CpefiHUe  COJIM», «KUC/ble COMW», «OCHOBHbIE COJIM», «TEHETUYeCKUH Ppsaf», «OKUCIUTEeIbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUU», «OKUC/IUTE/TbY», «BOCCTAHOBUTE/b», «OKUCIEHUE», «BOCCTAHOBJ/IEHUEY;
OMKMCBIBaTh paCTBOpPeHME KaK (PH3UKO-XUMHUUeCKHN TTPOLece;

W/UTFOCTPUPOBATh MPHYMepaMy OCHOBHBIE TT0JIOXKEHUSI TEOPUU 3JIEKTPOJIMTUYECKOM JUCCOLMALINY; TeHETUYECKYH0
B3aMMOCBS3b MeX/y Bell[eCTBaMH (IIPOCTOe BelleCTBO — OKCHJ, — FUAPOKCU, — COJIb);

XapaKTepu30BaTh 00l[1e XMMUUeCKre CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/IOB, KMCJ/IOT, OCHOBaHUM U coJiei
C MO3ULIMK TEOPUH 3JIEKTPOJIMTUUECKOW AUCCOLMALIAN; CYLIIHOCTD 3/IEKTPOJIUTAYE CKOU AUCCOLMALIMU BeLeCTB C
KOBAQJIECHTHOM TOJIIPHOM W WOHHOW XWUMHWYECKOM CBSI3bIO; CYIIHOCTb OKHC/IMTEIbHO-BOCCTaHOBUTEIBHBIX
peakLu;

MPUBOJUTH NPUMEPHI PeakLyH, MOATBEP)KJAILIMX XUMHUYeCKre CBOMCTBA KHC/IOTHBIX M OCHOBHBIX OKCH/OB,
KHUCJIOT, OCHOBaHWM M COJIeM; CyLeCTBOBaHHWE B3aMMOCBSI3M MEX/AY OCHOBHBIMH K/acCaMH HeOpraHhuyeCKUX
Bell|eCTB;

K/1acCUULMPOBaTh XUMHUUECKHWe peaklWy T0 «W3MeHEeHUI0 CTereHeill OKHUC/IeHUsl 37IeMeHTOB, 00pa3yrolux
pearupyrolye BellecTBa»;

COCTaBJIATh YPaBHEHUS 3/IeKTPOJIUTUYECKOUN IUCCOLMAlAA KUCJIOT, OCHOBAaHUW U COJIel; MOJIEKY/ISIPHbIE, TIOJTHbIe
Y COKpallleHHble VOHHbIE YpaBHEHUS peaklyMd C YydaCTheM 3/1eKTPOJIMTOB; ypaBHEHWS! OKHUC/IUTE/IbHO-
BOCCTAHOBUTE/IbHBIX  peaKIWif, WCIOJb3ysl MeTOJ  3/eKTPOHHOTro 0ajiaHca; ypaBHEHHsI  peakiui,
COOTBETCTBYIOIIUX TOC/e/I0BaTe/IbHOCTH («I1IeflouKe») TIpeBpallleHUii HeopraHuyeCKUX BeIeCTB pPa3IMUHbIX
KJIaCCOB;

ornpefensaTb  OKWACAUTEIb W  BOCCTAaHOBUTEb, OKWC/AEHWEe W  BOCCTAHOBJIEHHWE B  OKUC/IUTE/IbHO-
BOCCTaHOBUTE/IbHBIX PeakLysX;

yCTaHaB/IMBaTh NIPUUYMHHO-C/Ie/ICTBeHHbIe CBS3U: KJ/IacC Bell[eCTBa — XMMHUEeCKHUe CBOKCTBA BeIleCTBa;
Ha0/M0/|aTh U OMUCHIBATh PeakLMd MeX/Y /1eKTPOJIMTaMH C TIOMOL[bI0 eCTeCTBEHHOT0 (PyCCKOTO WX POJHOTO)



SA3bIKd U A3bIKd XUMHWH,
¢ TIPpOBOAUWTH OIBITHI, IIOATBEPKAAIOIMe XUMUUeCKue CBOMCTBAa OCHOBHBIX KJ/IaCCOB HeOPraHn4YeCKuXx BeIlleCTB.

MeTtanpeaMeTHbIe pe3y/bTaThl 00yueHuUst

Yualuuncst HayuuTcsi:
® /eyiaTh IOMETKH, BBITTUCKU, LIATHUPOBaHUE TEKCTa;
COCTaBJIATh JOK/IAZ;
COCTaBJIATb HA OCHOBE TEKCTa rpa()uky, B TOM urcje ¢ npuMeHeHuem cpefcts UKT;
BJIaZIeTh TAKUM BU/IOM M3JI0>KEHUSI TEKCTa, KaK pacCy>K/leHue;
WCI10/Ib30BaTh TAaKOM BWJ, MBICJ€HHOro (W/eaJbHOr0) MO/le/IMPOBaHUs, KaK 3HAKOBOe MOJe/upoBaHUe (Ha
rpUMepe YpaBHEHWW peakLUd [AWCCOLMaliyd, WOHHBIX YypaBHEHWM peakluM, MoJypeaklUud OKHUC/IeHHsI-
BOCCTAHOBJIEHUS);
® pas3nauuaTh KOMIIOHEHTHI 10Ka3aTelbCTBa (Te3UC, apryMeHThl U (hOpMY [j0Ka3aTe/bCTBa);
® OCYLIEeCTB/STh MPSIMOe UHYKTHBHOE [I0Ka3aTeabCTBO.

JemoHcTpanuu. NcnbiTaHWe BeleCTB YW MX PAacTBOPOB Ha  3JIEKTPOIPOBOJHOCTb.  3aBUCUMOCTH
37IeKTPONPOBOIHOCTA YKCYCHOW KHCJIOThI OT KOHLIEHTpaluu. B3auMojelcTBUe I[MHKa C CepPOM, COJISIHOM KHUC/IOTOM,
xnopugom Meau (IT). 'opeHne marausi.

JIabopaTopHbIe onbITHIL. 8. Peakiiyiy, XapakTepHble /i1 paCTBOPOB KUCJIOT (COMSTHOM Win cepHOM). 9. Peakiiuuy,
XapakTepHble /s pAcTBOPOB Ijesioyer (TUApPOKCUAOB Hatpuss wid Kamus). 10. IlonyueHue U cBoWCTBa
HepacTBOPHMMOI'0 OCHOBaHMsI, Harnpumep ruzpokcuga meau (II). 11. Peakijuu, XapakTepHble [Jjisi paCTBOPOB COJiel
(Hanpumep, ass xnopuga meau (I1)). 12. Peakuuu, xapakTepHble [jisi OCHOBHBIX OKCHZOB (HarpuMmep, AJisi OKCHUa
KanbLus). 13. Peakuyn, xapakrepHblie [/ KUCJIOTHBIX OKCU/O0B (HaripuMmep, AJ1si YIJIeKUC/IOro rasa).

IIpakTHueckas padora Ne 6. CBoIiCTBa KMC/IOT, OCHOBAHUH, OKCUJIOB U COJIEH.

IIpakTuueckas pabora Ne 7. PeltieHne 3KcriepuMeHTa/TbHBIX 3a7au.

HPEAMETHLIE pPe3y/j1bTdTbl OﬁquHl/lH



Yyawmiica HayuuTcs:
e oOpataThcs ¢ 1abopaTOpHBIM 000pYZOBaHUEM W HarpeBaTebHBIMU MPUOOpPaMU B COOTBETCTBUM C TIPaBUIAMU

TeXHHKHU 0e30I1aCHOCTH;

® BBINOJIHATL TPOCTelIINe MpreMbl obpailieHUs: ¢ j1abopaTOpHbIM 000pyJOBaHUeM: J1aboOpaTOPHBIM IITAaTUBOM,
CITUPTOBKOW;

® Hab/MOJaTh 3a CBOMCTBAMU BeLL[eCTB U SIBJIEHUSIMH, TTPOUCXO/SLIMMHU C BellleCTBaMU;

® OMNUChIBaTb XMMUYECKUI SKCIEPHMEHT C MOMOILbI0 eCTeCTBeHHOro (PyCCKOrO WX POJHOr0) si3blKa W s3bIKa

XUMUH;
® JenaTh BbIBO/IbI O pe3y/ibTaTaM IIPOBeIeHHOT0 SKCIIepUMeHTa.

MeTtanpeaMeTHbIe pe3y/bTaThl 00yUYeHUsI
Yyawmpiica HayuuTcs:
® ompefensTh, WCXOAsS W3 yueOHOM 3a7aud, HEOOXOAWMOCTb HENOCPeJCTBEHHOTO WM OTOCPeJOBaHHOIO

HabJTI01eHuS;
® CaMOCTOATeTbHO (hOPMUPOBATh ITPOrPAMMY 3KCTIEpUMEHTA.

Pa3pen 4. TemaTnuyeckKoe 1iaHMpoBaHue 10 XUMHHU

Ne | HaumeHoBaHHE TeMbI Bcero N3 aux
n/n JacoB




IIpakTHUYeckue padoThI KonTpoa | ypokmu
bHbIE
padoThI
1. | Tema 1.BBesenue 6 Nol,Ne2. I[Tprémnbl oOpaiiieHus € 1TabopaTOPHLIM 4
o0opyZioBaHMEM U Ha0JII0/IeHKe 3a TOpsIIield CBeUoi.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUUECKUX
3JIEMEHTOB
3. | Tema 3. 5 5
[IpocTele BenecTsa
4. | Tema 4. 16 | Ne3. AHanu3 NOYBBI U BOJBI. K.p. Ne2 13
CoesnHeHNUsT XUMUYeCKUX Ne4. [IpuroToBneHre pacTBopa caxapa C 3aJJaHHOU
571IEMEHTOB MAaCCOBOM J]0/1eM paCTBOPEHHOI'0 BeleCTBa.
5. | Tema 5. 12 | No5. IIpr3HaKku XUMHUYECKUX peaKLvu. K.p. Ne3 10
N3meHenus, NpOUCXOLLe
C BellleCTBaMH.
6. | Tema 6. 22 | Ne6.CBolicTBa KMC/IOT, OCHOBaHMM, OKCU/IOB U COJIEH. HTtoropa 19
PactBopenue. PacTBopbl. Neo7. PelieHue 3KCriep¥MeHTaIbHbIX 3a/au. a K.p.
CBoOMCTBa paCTBOpPOB Ne4

3JIEKTPOJINTOB.




ITpunoxenue Nel. KaneHpapHo — TeMaTH4eckoe IJIaHUpOBaHUe

Ne ypoka | CogeprkaHve rporpaMMHOIO Kon-Bo | [larta [ToBTOpEHUME [omaitiHee 3ajaHue
Marepuasa ya-CoB o o cron
naaHy | dhakry b30Ba-
HUe
KT
Tema 1. BBeseHue B xumuio (6 yacoB)
1 1 dusuyeckue 81, ymip. 4
BeopHbIii MHCTpYyKTaX 1o Th ripu 06.09 CBOMCTBa,
paboTte B KabuHeTe xumuu. [Ipegmer du3uueckoe Teso
xumuu. Belrectsa.
2 1 07.09 dusnueckue 82,3 Buprtya
[IpeBpaiienus BewjecTs. Posib xvumuu B CBOMCTBa JIbHas
JKW3HM UejioBeKa. nabopa
TOpUS
3 1 13.09 ATtom c.174 [Ipesen
IIpakTHueckue padotTni: Nel. Tanys
«ITprémsbl
oOpaiijeHust ¢ 1TabopaTOpHbIM
o0opy/IoBaHHEM»
4 84
[Tepuogrueckas cucTema XUMHAYECKUX 14.09
sneMmeHToB [I.1. MeHpeneeBa. 3HakKu 1
XMMHWYECKUX 3JIEMEHTOB.
5) 20.09 Hauwmenesl1iiee 85 ynp. 1,4

Xumuueckue opMyJibl.

o011iee KpaTHOe,




OTHOCUTeTbHAsS aTOMHas U 1 aToM, MOJIeKyJia
MOJIEKYJISIpHasi Macca.

6 6 1 C.180
IIpakTnueckue padoThbi: Ne2. 21.09
«HabsroieHue 3a ropsiiijeii CBeuoii»

Tema 2. ATOMbI XUMHYECKHX 3/1eMeHTOB (7 uacoB)

7 1 1 Atom. Ctpoenue | 86,7 [Ipesen
OcHOBHBIE CBeJjleHUs1 O CTPOEHUU 27.09 sa/ipa aToMa TaLusa
atomoB. M3oT1omnbl

8 2 1 D/1eKTPOH 88, 9¢.52ynp.2 [Tpesen
CTpoeHue 371eKTPOHHBIX 000/109eK [Tepuopg. ['pymria TaLuys
aTOMOB. 28.09

9 3 1 04.10 810 ymp. 5
Noubl. loHHasi XMuMUyecKas CBSI3b. c.62

10 1 811, yrip.2c.66 [Ipe3eH
KoBaneHTHast CBS3b. TaLus

05.10

11 1 11.10 812 IIpesen
MeTtannmyeckass XUMHUYeCKasi CBA3b. TaLust

12 1 84-12 IToBTOPUTH [Ipe3en
OO6o0I11IeHre ¥ CCTeMaTHU3al[Hs 12.10 OCHOBHbIE MTOHATUSA Talus
3HAaHUU MO0 TeMe: «ATOMbI XUMUUECKUX 18.10 TeMblI
3/1eMEeHTOB»

13 1 19.10

KonTposibHas pa6ora Nel 110 Teme:




«AMOMbI XUMUYECKUX 3/1eMEeHIMO0o8»

Tema 3. IIpocThie BemnjecTBa (5 4acoB)

14 1 25.10 dusnueckue 813 [Ipesen
[IpocTeie BeljecTBa-MeTaslIbl. CBOMCTBA TaLust
15 1 26.10 du3uyeckue 814, ymip.3
[IpocTeie BeljeCcTBa-HEMeTaIlIbl. CBOMCTBa
Annorponus.
16 KommuecTBo BemjectBa. Mosb. 1 08.11 OtHocutenpHas | 8§15, ynip.1-3
MousissipHas mMacca. aTOMHas U
MOJIeKy/IsipHast
MaccChbl
17 1 09.11 KommuecTtBo 816, ynp.1, 2
MosisipHbIi 00bEM ra3oB. BellleCTBa
18 1 KommuecTtBo 8§15, 16 ynp. 4-5, .85
Perienue 3agau no temam: «MossipHbIl BelLleCTBa,
0b®veM 2a3oe, KoAu4ecmeo eeujecmesa. 15.11 MOJIsIpHas Macca,
MOJISIPHBIN
o0BeM,
MOCTOSIHHAS
ABorazipo
Tema 4. CoeiiHeHNMsI XUMHUYECKHX 3/1eMeHTOB (16 uacoB)
19 1 16.11 817, ynip.1,2 IIpesen
CrerieHb OKHCJ/IEHUS. TaLus
20 1 22.11 8§18, ymip.1 ,4

BarkHetiie Kaccbl OMHAPHBIX
coeHeHUH. OKCH/IBI.




21 819, ynp.4-5
OcHoBaHus. 23.11

22 29.11 820, ynp.3,5
KucnoTsl

23 Conu 30.11 821

24 06.12 8§21, ynp.2,3
CocrapsieHue hopMyJ1 COMen.

25 O60011jeHMe U chCcTeMaTU3aLus 07.12 [ToBTOPUTH OCHOBHbIE
3HaHUM M0 TeMe «BaykHeMIII1e KaacChbl TTIOHSITUS] TEMBI
OMHApPHBIX COeMHEHU»

26 AMOp(QHBIe U KPUCTAITUUECKUE 13.12 Atom. Monekyna | §22 [Ipesen
BellleCTBa. THIbI KpUCTAITMUECKUX du3nueckoe TaLus
peleToK TeJo.

dusuueckue
CBOMCTBA

27 YucThle BelljecTBa U CMeCH. 14.12 Cwmecu. Uucteie | 8§23
BellleCTBa

28 C.181




IlpakTnueckas padora Ne3. «AHamm3 20.12
oyBbl ¥ BOAb» MHCTPpYKTaxX Th
29 1 Cwmecu. Yuctbie | 824, ynp. 2,4, 7
MaccoBasi 10Ji1 KOMIIOHEHTOB B CMeCH. 21.12 BeleCcTBa
30,31 2 27.12
Pemenue 3a7jau Ha HaxOXXIeHHe 10.01
MaCCOBOU 10/ KOMIIOHEHTOB CMECH.
32 IIpakTHueckas padora Ned. 1 11.01 C. 185
«[IpurorosieHue pacTBopa caxapa C
3a/laHHOU MaCCOBOM Jj0Jient
PacTBOPEHHOI'O BelljeCcTBa»
Nucrpykrax Th
33 O06o006111eHMe U CUCTeMaTU3al[us 1 17.01
3HaHUU No TeMme: «CoeguHeHUs
XVMHUYECKUX 3JIEMEHTOBY.
34 KoHTpo/sibHas padora Ne 2 110 Teme 1 18.01 §13-24
«CoerHeHVs XUMUUYeCKHUX [ToBTOpUTHL OCHOBHBIE
3/1eMEeHTOB» TIOHATUS TeMbl
Tema 5. i3MeHeHuUs, NPOUCXo/siue ¢ BeiiectBaMu (12 yacoB)
35 1 24.01 Crioco6b1 8§25, ymp. 3 [Tpe3en
du3nyeckue sABIeHNUs B XMMUU. paszeseHus Tanus
cMeceu
36 1 25.01 826
XUMUYecKue sBjieHus. XUMHUUecKue
peakLuu.
37 3aKOH COXpaHeHUs1 MacChl BellleCTBa. 1 827, ymip. 2-3 IIpesen
XUMUYECKHe YpDaBHEHUs. 31.01 TaLus




38,39,4 | PacuéThl 110 XUMUYECKUM YpaBHEHUsIM. | 3 KomyectBo 828, ymip. 2,3
0 01.02 BelleCcTBa.
07.02 MounsipHas
08.02 Macca.
MonsipHbIU
00BeM
41,42 THUIBI XUMHAUYECKUX peaKLvH. 2 14.02 §29-30 ynp. 1-2;
15.02
43 1 §31-32 ymp. 2,6
CKOpOCTb XMMHUUYECKUX PeakLvH. 21.02
Karanvi3aTopsl.
44 IIpakTuyeckas padora Ne5. 1 22.02 C.183
« [Ipr3HaKu XMMUUeCKUX peakLdi»
Nucrpykrax Th
45 O0o0I11IeHNe ¥ CUCTeMaTHU3al[Hs 1 28.02 Peakiyu 825-32
3HaHUU 110 Teme «H3MeHeHus, pas/ioKeHus, IToBTOPUTH OCHOBHBIE
npoucxodsiwjue ¢ ewecmeamu». COeIUHEHUS, TIOHATHUS TEMBI
oOMeHa,
3aMelleHUs
46 KonTpo/sibHas padora Ne3. 110 Teme 1
«H3meHeHus, npoucxoosujue ¢ 01.03
geujecmaamu.

Tema 6. Teopuisi 3/IeKTPO/IMTHYECKOH ANCCOLIAA

M4 ¥ CBOMCTBA K/IaCCOB HeopraHuuecKux coeguHeHui (19 yacon)

47

PacTtBopeHue Kak (hU3MKO —
XUMUYeCKuH ripotiecc. THUrbl
pacTBOpPOB. [TOBTOPHBII UHCTPYKTaXX
o T.b.

1

07.03

HNoHHas CBSI3b.
KoBaneHtHas
HeroJIsIpHasi u
TI0JIIpHasi CBSI3b.
Honb1

8§34

[Ipesen
TaLust




48,49 ONeKTpoMTHYeCcKas JUCCOLaLvs Kucsnora 835-36, yrip. 1,4, 5 [Ipe3eH
(30) u teopus I/ 14.03 TaLus
15.03
50 VoHHbIe ypaBHEHUS peakLUn 28.03 OcHoBaHue 837, ynip.2, 5 [Ipe3eH
C.237 TaLuys
51 Y c10BUSA NIPOTEKAHUST XUMUUECKUX 832,37 IIpesen
peakiuii MeXXJy pacCTBOpamMu 29.03 C.240 TaLys
3JIeKTPOJIUTOB 10 KOHL|A
52-53 | Kucnorts! B cBete TO/], 838, ymip. 3, 4 [Ipe3eH
04.04 TaLus
05.04
54-55 OcHoBaHnus B cBete TO/] 11.04 8§39, ymip. 3, 5
12.04
56 18.04 840 ymp. 3
OKcuapl, UX KaccupuKanus u
CBOMCTBA.
57 Conu, UX CBOUCTBA. 19.04 841 ymp. 2,5
58 ['eHeTHUecKas CBSI3b MeX/y KlacCaMUu 25.04 842, ymip. 2-4 [Ipesen
HeOpraHuvyeCcKrux COoeJMHeHUH. TaLus




59 IIpakTHyeckas padora Neb. 25.04 C.241
«CBoMCTBA KUCJIOT, OCHOBAHHUH,
OKCH/I0B U conei». UHcTpykTax Th

60 O0o0ITIeHre M CHCTeMAaTHU3al[Hs 26.04 [ToBTOpPUTH TTOHSITHE 00
3HaHuM 10 TeMe: «PacTBopeHue u VIOHHBIX peaKI[UsX
pPacTBOPBI».

61,62 OKuC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE 02.05 843 ymip. 1,7
peakiuu (OBP).

63 CBOUCTBA MPOCTBIX U CJI0XKHBIX 03.05 [ToBTOPUTH TIOHSTHE 00
BenjecTB B cBeTe TO/l u OBP WOHHBIX peakLUsaxX

64 IIpakTueckas pabora Ne7. PerieHue 10.05 C.242
9KCIepUMEeHTa/IbHBIX 3a/jay 110 Teme:
«OBP» HcTpyKTaxX Th

65 Ob60011jeH1e U cCHCTeMaTU3al[usT 16.05 [ToBTOpUTH OCHOBHBIE
3HaHUi 110 Teme «PacTBopeHue. TIOHATUS TEMBI
PactBopnbl. CBOMCTBa paCTBOPOB
371eKTPOJIUTOB, UOHHbIE YDAaBHEHUSI,
OBP».

66 HroroBasi KOHTpo/ibHasi pabora Ned 17.05
3a Kypc XxvMuH 8 Kiacca

67,68 AHanu3 UTOroBOW KOHTPOJIbHOU 23.05 C.244
paboTsl. [TopTpeTHas ranepest BeIUMKUX 24.05

XWUMHKOB.




ITpunoxenue Ne2 « Hopmbl OL{eHOK»

1. OjeHka ycTHOro orsera.
OTMeTKa «5» :
OTBET MOJIHBIA U NMPaBU/IbHBIM HA OCHOBaHWUY U3YUYEHHBIX TEOPUH;
Marepuyas U3J/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU M0C/1ej0BaTe/IbHOCTH, TMTePaTyPHbIM SI3bIKOM;
OTBET CaMOCTOSITEJIbHBIN.
OtMmeTKa «4» ;
OTBeT MOJIHBIA U MTPaBU/IbHBIM Ha CHOBAHUM M3yUEeHHBIX TEOPUM;
- MaTepuaJ M3JIOKEH B OIpeJie/IeHHOM JIOTUUYeCKOM TM0C/IeJ0BaTe/bHOCTA, TPU STOM [OMYLIeHbl [IBe-TPU
HeCylieCTBeHHbIe OITMOKM, UCIIPaB/IeHHbIe 110 TPeOOBAHUIO YUUTE/IS.
OT1metKa «3» :
- OTBeT IOJIHBIM, HO TIPH 3TOM JIOTYII[eHa CyIleCTBeHHas OIIMOKa WM OTBET HeTIO/THBINA, HEeCBSI3HBIM.
OTmeTKa «2» :
- Tipu oTBeTe 0OHApy)kKeHO HElTOHMMaHMe YYallliMCSI OCHOBHOT'O COZIep)KaHMs yueOHOTO MarepHasia WM IOMYI[eHbI
Cyll[eCTBEeHHbIe OIMOKHK, KOTOpbIe yUall[uiCsi He MOYKeT UCTIPaBUTh TIPU HaBOZSAIIMX BOMPOCAX yUdTessi, OTCYTCTBHE
OTBeTa.

2. OneHKa 3KCrnepuMeHTa/IbHbIX YMEeHHH.

- OLleHKa CTaBUTCS HA OCHOBAHWUHW Ha0JII0/IeHUs 3a yUalllUMUCS 1 TTMChbMEHHOT0 0TueTa 3a paboTy.
OTMeTKa «5»:
- paboTa BbITIO/THEHA ITOTHOCTHIO M MIPAaBU/IBHO, Cjle/laHbl IPaBU/IbHbIe HAa0/II0/IeHHUS U BBIBO/b;
- JKCIIePUMEHT OCYII[eCTB/IEH 10 TUIaHy C yYeTOM TeXHUKHA 0e30MacHOCTH W TIpaBU/I pabOThI C Bel[eCTBAaMHU U
obopy/ioBaHUEM;
- TMPOSIB/IEHbI OPTaHU3ALIMOHHO - TPY/JOBbIe YMeHUs], TTOA1eP>KUBAIOTCS UMCTOTa paboyero Mecta U Mopsiiok (Ha CTore,
5KOHOMHO HUCIO/Tb3YFOTCSI PEaKTUBHI).

OtMmeTKa «4» :
- paboTa BbITIOJIHEHA TIPaBWILHO, CZle/laHbl TIpaBU/IbHBbIE HAO/IIO/IeHHs U BBIBOIbI, HO TPU 3TOM SKCIIEpUMEHT
TIPOBeJIeH He TOTHOCTHIO WX JOMNYIIeHbl HeCYITleCTBeHHBIe OIITMOKY B paboTe ¢ BeljecTBaMy U 060py/J0BaHHEM.



OT1meTKa «3»:
- paboTa BbINO/SHEHA TIPAaBUJLHO HE MeHee UeM HAroJIOBMHY WM [OMylljeHa CyIlecTBeHHas OInMOKa B Xoje
JKCTiepuMeHTa B 00bsicHeHHH, B odopmiieHHU paboThl, B COOJIIO/IeHUM TIPaBU/ TeXHUKW Ge30macHOCTH Ha pabore
BelllecTBaMu 1 000py/I0BaHWEeM, KOTOpast UCTIPaBJISIeTCs TI0 TPeOOBaHUIO YUUTE]TSI.

OTMeTKa «2»:
- JonyiieHsl Be (1 6osiee) CyljeCTBeHHbIE OILIMOKU B XOZe: 3KCTIePUMeHTa, B 00bsICHeHHH, B 0(OpMJIeHHUH PabOThI,
B COOJTIO/IeHNY TTpaBU/I TEXHUKHM 0e3011acHOCTH TIpU paboTe C BeljecTBaMy M 000py/j0BaHEM, KOTOpbIe yUall[uiCcs He
MO>KeT UCTIPAaBUTh Jia’Ke TI0 TPeOOBaHUIO YUUTeJIs;

3. OuneHKa yMeHHM peliaTb pacyeTHbIe 3a/auM.
OTMmeTKa «5»:
- B JIOTUUECKOM pacCy’KJIeHUH U PellleHUH HeT OMMO0K, 3a/jaua pellieHa paljoHaIbHBIM CIIocob0Mm;
OtmeTKa «4»:
- B JIOTUYECKOM pacCY)XJeHHWH W peIlleHWs HeT CYIIIeCTBeHHBbIX OIIMOOK, HO 3a/iaua pellleHa HeparjoHaJIbHbIM
criocobom, WM JIOMyITieHo He 6osiee IBYX HECYIIECTBEHHBIX OIMOOK.
OT™meTKa «3»:
- B JIOTUYECKOM PacCy>K/[eHUH HeT CYIIIeCTBeHHBIX OIIMOOK, HO /IOMYyIlleHa CyllleCTBeHHas OIMbKa B MaTeMaTUueCKUX
pacueTax.
OTMmeTKa «2»:
- IMEeeTCsl CYII[eCTBeHHBIE OITMOKN B JIOTUYECKOM PACCYKAEHHUH U B PEIlIeHHUH.
4. O1eHKa NMCbMEHHBIX KOHTPOJ/IBHBIX PaboT.
OTmeTKa «5»:
- OTBeT TOJIHBIM U TTPABWIbHBIM, BO3MOXKHA HeCyIl[eCTBeHHast OIrbKa.
OtmeTKa «4»:
- OTBET HETIO/IHBIN WU OMYII[eHO He O6osiee ABYX HECYI[eCTBEHHBIX OMIMOOK.
OtmeTKa «3»:
- paboTa BBIMTO/IHEHA He MeHee YeM HAIOJIOBUHY, AOIMYyIlleHa O/IHA CyIleCTBeHHasi OmMOKa W TIpU 3TOM JBe-TPH
HeCyILleCTBEHHbIE.
OT™meTKa «2»:



- pa60Ta BBITIO/IHEHA MEHBIIIE 4Ye€M HAIlOJIOBUHY WK COAEPKUT HECKOJIBKO CYIIEeCTBEHHBIX OLLIOOK.

HpI/I OLl€eHKEe BbIIIO/IHEHHA TMMCbMEeHHOM KOHTpO]’ILHOﬁ pa6OTbI HEO6XO,EI;I/IMO YUUTHIBATDH TpE6OBaHI/IH eJHOI'0

op(orpacrueckoro pexxuma.
5.011eHKa TecTOBbIX padoT.

88-100% - 1mipaBU/IbHBIX OTBETOB OLleHKa «5»
62-87% - TmpaBWIbHBIX OTBETOB OLleHKa «4»
37- 61% - TIpaBUWIbHBIX OTBETOB OL[eHKa «3»
0-36% - mnpaBUILHBIX OTBETOB OL[eHKa «2»

6. Ounenka pedepara. Pedepar oljeHUBaeTCs M0

C/IeAYIOIUM KpUTepusM: CoOsto/ileHre TpeOoBaHWN K €ero

oopmsieHrto; HeOOXOAMMOCTh W [OCTaTOUYHOCTh [Jjis PAacCKpPLITUS TeMbl TIPUBEJEHHONW B TeKcTe pedepara
vHbopMaliy; ymeHHe oOyuarorrierocsi cBOO0OHO M3/araTh OCHOBHBLIE Wled, OTpakeHHble B pedepare; CIIOCOOHOCTh
00yuaroITerocst MOHAThb CYTh 3a/lJaBa€MbIX BOTIPOCOB 1 C(hOPMY/IMPOBATh TOUHbIE OTBETHI Ha HUX.



ITpunoxenue Ne3. KOHTPO/IbHO-U3MepUTE/IbHbIE MaTepHa/Ibl
KoHTponbHas pabora Ne 1 k ypoky Ne 8
NMOBTOPEHWE OCHOBHbIX BOMNMPOCOB 8 KITACC. BBEAEHUE B KYPC 9 KITACC.
Yactb A. TectoBble 3agaHus ¢ Bbibopom oteeTa (2 6anna).
1. XUMWUYECKNA 3MEMEHT, UMEIOLLMIA CXeMY CTPOeHUs aToMa +14 2, 8, 4, B Nepnoamyeckon cucteme 3aHUMaeT NONOXEHNE:




. Cxema npespalyeHns Cu?— Cu® cooTBETCTBYET XUMIUYECKOMY YPABHEHMIO:
.CuO +H;=Cu +H:0

2. Cu + Cl, = CuCl,

3. CuO + 2HCI = CuCl; + H,0

4.2Cu +0,=2Cu0

1. 4-1 nepwog, rmasHas nogrpynna Il rpynna;

2. 2-i nepuop, rmaBHas nogrpynna | rpynna;

3. 3-1 nepwog, rmasHas nogrpynna 1V rpynna;

4, 3-1 nepwog, rmasHas nogrpynna Il rpynna.

2. CTpoeHMe BHELLHEro 3HepreTMYeckoro YpoBHa 3s23p® COOTBETCTBYET aTOMy 3NeMeHTa:
1. MarHus 2. cepsbl 3. chochopa 4. xnopa

3. AnemeHT ¢ Hanbonee SPKO BbIpaXeHHbIMI HEMETANINYECKUMM CBOACTBAMM:

1. KPEMHWA 2. MarHui 3. cepa 4. ocdop

4. Oxcwp anemeHTad ¢ 3apsaom sgpa +16 cooTBeTcTBYET 06Lei hopmyne:

1.3:0 2.30 3. 30, 4.30;

5. XapakTep CBOMCTB BbICLIETO OKCUAA XMMUYECKOrO 3fieMeHTa C NopsiaKkoBbIM HomepoMm 7 B [epuognyeckoi cucteme:
1. aMOoTepHbIN 2. KUCNOTHbIN 3. OCHOBHOIA

6. OcHoBHble CBOWNCTBa Hanbonee ApKO BbIpaXeHbl y r1apokeuaa:

1. bapus 2. bepunnus 3. kanbums 4. marHus

7

1



8.CokpallieHHOe NOHHOE YpaBHeHMe peakuumn Ba* + SO,% = BaSO4| COOTBETCTBYET B3aMMOLENCTBUIO:

1. 6apus 1 pactBopa CEpHOM KUCNOTI; 3. okcupga bapus 1 pacTBopa CepHOM KUCOTbI;

2. okcuaa Bapus M ConsiHOM KUCNOTb; 4. xnopuaa 6apms 1 pactBopa CEpHOM KUCIOTb.

9. dopmyna BeLyecTBa, pearmpyroLLero ¢ pacTBOPOM rMapoKcHaa KanbLms:

1. HCI 2.Cu0 3.H,0 4.Mg

10. 3nemeHTOMD B cxeme npespalleHuit 3 — 30, — Hy90; sBnseTcs:

1. as0T 2. MarHuu 3. anoMUHUI 4. yrnepog

Yactb B. 3agaHua co cBo60gHbIM OTBETOM.

11. (8 6annoB) HanuwmTte ypaBHEHU peakUuit Mexay pacTBopamu rMapokcuaa aneMeHTa ¢ nopsakoBbiM HoMepom Ne3 1 BOJOPOAHOTO COeAMHEHUs 3reMeHTa C
nopsiakoBeiM HoMepom Ne9 B Mepuoanyeckon cucteme. HasoBuTe BCe BELLECTBA, YKaXUTE TUM peakLuu.

12. (8 Gannos) B npueepeHHon cxeme V.0s + Al = ALO; + Vonpegenute cTeneHb OKACNEHWUS KaXOOrO 3neMeHTa W paccTaBbTe KO3(PMULMEHTbI MeToaoM
ANeKTPOHHOro HanaHca.

13. (4 6anna) CocTaBbTe YpaBHEHME XUMUYECKON peaKLu, cooTBeTCTBYHLLEN cxeme C° — C™. YkaxuTe OKUCTUTENb N BOCCTaHOBUTENb.

14. (6 6annos) Mo cxeme npespawenun BaO — Ba(OH), — BaCO; — BaCl,, cocTaBbTe ypaBHEHUsi peakuuit B MonekynspHom Buge. [Ans npespawieHus Ne3
3anuLInTe NOMHOE W COKPaLLEHHOE MOHHbIE YPaBHEHMS.

15. (4 6anna) Mo ypasHeHwuto peakumm 2Mg + O, = 2MgOpaccuuTaiite 06beM kucriopoga (H. y.), HeobXx0AMMOro Ans NOMHOro cropaHus 1,2 r MarHus

42
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