8 knacc (2 yaca B Hepeno, Bcero 68 uacoB) YMK O.C.I'abpuensia @I'OC
INOSACHUTEJ/IbHASA 3AIINCKA

Pabouasi mporpamMMa yueGHOTO Kypca 1o XUMUM [yt 8 kKiacca pa3pabortana Ha ocHoBe @T'OC BTOPOro MOKOJIEHUS], TIPUMEPHOU MPOTrpamMMbl
OCHOBHOTO 001mero obpa3oBanusi 1Mo xumuu (0a30BbIi ypoBeHb) W aBTOpcKoW mporpammbel O.C. T'abpuensHa__C BHeJDeHWEM HOBBIX
oOpa3oBaTebHbIX KOMIOETEHIUH B paMKax PErroHaIbLHOr0 rpoekTa «CoBpeMeHHas I111KoJia» (B ¢popme 11eHTPoB 00pa30oBaHus IU(GPOBOro U
eCcTeCTBeHHO-HaYUHbIX Npoduaeit «Touka poctax).

(TabpuensH O.C. mporpamma Kypca xumMuu fi1st 8-11 kaccoB o011jeo06pa3oBaTeibHBIX yupexkaenuii M: IIpoda,2010r).

[Tporpamma paccuutaHa Ha 68 yacoB (2 yaca B Heflent0). [laHHas MporpaMMa KOHKPETU3UPYeT COoZiep>kKaHWe CTaH/apTa, AaéT pacrpezesieHue
yueOHbIX YacoB TO pa3jesiaM Kypca, TIOC/IeJ0BaTeIbHOCTb M3YUeHUsT TeM U pa3fie/ioB C YUETOM MEXKIIPEMETHBIX W TIPeJMETHBIX CBSI3e, JIOTUKU
yueOHOTO TpoLjecca, BO3PaCTHBIX 0COOEHHOCTeN yuaImxcs.

XuMmusl, Kak O/Ha U3 OCHOBOTIO/IATakIIUX 00JIacTell eCTeCTBO3HAHMUS, SIB/ISIETCS HEOTheM/IEMOM YacThi0 00pa30BaHUs ITKOJBHUKOB. KaxkzpIit
ye/ioBEK JKUBET B MHDE BelL[eCTB, [I03TOMY OH [I0JDKEH UMeTb OCHOBbI (DYHJaMeHTa/IbHbIX 3HAHWM 10 XMMHU (XMMHYecKasi CHMBOJIMKA, XUMHUYeCKHUe
TOHATHS, (aKThl, OCHOBHBIE 3aKOHBbI M TEOPHH), TO3BOJISIOIIME BbIPAOOTATh TIPEJCTAB/IeHUs O COCTaBe BEIeCTB, UX CTPOEHWH, TIPeBpaIleHHUsIX,
MPaKTUYeCKOM HCTIO/Ib30BaHWH, a TakKKe 00 OMacHOCTH, KOTOPYH) OHM MOTYT TpeJCTaB/sTh. V3yuass XMMHIO, yyallliecsi y3HalOT O MaTepuaJbHOM
e/IMHCTBE BCEX BEITIECTB OKPY’KaloIIlero MUpa, 00yC/IOBJIEHHOCTH CBOMCTB BeIIIECTB UX COCTABOM M CTPOEHUWEM, MO3HABAaeMOCTH U MPe/ICKa3yeMOCTH
XUMUAYeCKUX siBJieHUH. V3yueHure CBOWCTB BellleCTB U UX TIPeBpalljeHU CriocoOCTBYeT pa3BUTHIO JIOTMUECKOT0 MBIIIIeHHs], a TIpakThyeckast paboTa ¢
BelllecTBaMH (y1abopaTOpHbIE OIBITHI) — TPY/AO/IO0HI0, aKKypaTHOCTH U coOpaHHOCTH. Ha rpuMepe XWMUM yuallliecsi TIOyJaroT Mpe/ICTaB/IeHUs O
MeTO/|aX [03HaHUSsl, XapaKTePHBIX [JI1 eCTeCTBEHHbIX HayK (9KCIeprMeHTalbHOM U TeOPeTUYECKOM).

Pabouast mporpamma yueGHOT0 Kypca XUMUH Zijis1 8 Kjlacca COCTaB/ieHa Ha OCHOBe I[IpyumepHO# MporpaMMbl OCHOBHOTO 0011ero 06pa3oBaHust
1o xumuu (6a30BbIi YPOBEHb) M TIPOTPAMMBI Kypca XUMUM /ISl yualiyxcst 8 kiaccoB o01jeobpa3oBaTenbHbIX yupexxjeHnid aBropa O. C. 'abpuensHa
(2010 roga).

[TporpamMa paccuvTaHa Ha 68 yacoB (2 uaca B He/ie/Tt0), B TOM UHC/ie Ha KOHTPOJIbHbIe paboThI- 4 yaca, rpakTUueckue paboTbl —7 YacoB.

CoeprkaHue TTpOrpaMMbl HarlpaB/ieHO Ha OCBOEHME yuallliMUCS 3HAHWH, YMeHU U HaBbIKOB Ha 6a30BOM ypOBHE.
Ilenu y3yvyeHust XMMUM B 8 Kjacce:
* OCBOEHHMEe Ba)KHEUITINX 3HAHUM 00 OCHOBHBIX TIOHATHSIX M 3aKOHAX XMMUH, XUMUUECKOW CUMBOJIUKE;
* OB/IaZIeHe YMeHUsIMU HabmMro/aTh XMMUUYEeCKUe sIBJieHUs, TPOBOAUTh XUMHUUECKHM SKCIIepUMeHT, TIPOU3BOJUTb PacyeThl Ha OCHOBE XUMMUECKHX
(hopMy1 Bell|eCTB U ypaBHeHUM XUMUUECKUX peaKLIvi;
* pa3BUTHE TI03HABATe/IbHbIX WHTEPECOB M MHTE/JIeKTyaJbHbIX CIOCOOHOCTe B TIpoljecce TIPOBeZieHHs XUMHUYeCKOTO 3KCIepUMEeHTa,
CaMOCTOSITe/TLHOTO TIPUOOpeTeH!s 3HAHUH B COOTBETCTBUM C BO3HUKAIOIIMMU YXKU3HEHHBIMU TIOTPeOHOCTSIMU;
* BOCTIUTaHWe OTHOILIEHUS K XUMUU KaK K OIHOMY U3 (pyH/IaMeHTaIbHbIX KOMIIOHEHTOB eCTeCTBO3HAHUsI U 3/IeMeHTY 001ijeuesioBeYeCcKoi KyIbTypbI;




* IpUMeHeHe TIOMyYeHHBbIX 3HAaHUM U yMeHUH /s 6e30macHOro MCIIO/b30BaHUs BeIeCTB M MaTepuasioB B ObITY, Ce/IbCKOM XO3SIMCTBe U Ha
TIPOM3BO/CTBE, pelleHUs MpPakTUYeCKUX 3a/au B TOBCEJHEBHOM J>KU3HM, MpeAyIpeX[JeHUs SBAeHWW, HaHOCALMX BpeJ 3[0pOBbIO0 Ue/lioBeKa U
OKpY>Katolllel cpefie.

3agauu:

1.CdopmrpoBaTth 3HaHWe OCHOBHBIX NIOHSATUM U 3aKOHOB XHMUH;

2. BocruTtbiBaTh 0011]eUe/I0BEUECKYIO KY/IBTYDY;

3. Yuuth Habm01aTh, IPUMEHSITh TIOyUeHHbIe 3HaHUsI Ha TIPaKTHKe.

JINMUHOCTHBIMH pe3yJIbTaTaMHy U3yueHUs rnpeamera « XMMUsI» B 8 Kiiacce SIBJSIIOTCS C/IeyOLe YMeHUs:

® 0CO3HaBaThb €JMHCTBO M I|€JIOCTHOCTb OKPY’Kalolllero MUpa, BO3MOXKHOCTHU €ro T03HaBaeMOCTU M OOBSICHUMOCTH Ha OCHOBe JIOCTHIKEHUMN
HayKu;

® TIOCTeNeHHO BBICTPaMBaTh COOCTBEHHOE 1eJIOCTHOE MUPOBO33peHME: OCO3HaBaTh MOTPeOHOCTh M FOTOBHOCTh K CaM00Opa3oBaHMIO, B TOM
YyKC/le M B paMKaX CaMOCTOSITe/TbHOU [1esiTe/IbHOCTU BHe IIKOJIbI;

® OL|eHMBaTh KM3HEHHbIe CUTYALMH C TOUKW 3peHHst Oe30macHoro obpasa KM3HU M COXpaHeHUsl 3/[0pOBbS;
OLleHMBAaTh SKOJIOTMUeCKHUM PUCK B3aMMOOTHOLLIEHUM YesioBeKa U MPUPO/BbI.
(opMHpOBaTh 3KOJIOTMYECKOe MbIIIeHHe: YMeHHe OLleHUBaTh CBOIO [1esiTeJIbHOCTh M MOCTYIIKY APYTUX JIFOZeH C TOUKU 3peHHs COXPaHeHUs!
OKpYJKalolIlel Cpe/ibl - FapaHTa YXU3HU U OJ1arorostyurs Tro/jei Ha 3eMiie.

MeTanpeaMeTHBIMH pe3y/ibTaTaMy U3yUueHUst Kypca « XUMHUsI» SIB/IsIeTCsT OPMUPOBaHUe YHUBEPCATbHBIX yueOHbIX AekicTeub (Y'Y ).

PeaynamugHble YYI:
® caMoCTOsITeTbHO OOHApYXMBaTh U POPMYJ/IMPOBaTh yueOHYI0 TpobieMy, orpe/iensiTh 1ie/ib yueOHOM JesTeTbHOCTY;
® BBLIIBUraTb BEpPCUM pelleHus] TPoOJieMbl, OCO3HaBaTb KOHEUHBIM pe3yJ/bTaT, BBIOMPATh W3 TPEAJIOXKEHHBIX M HMCKaTh CAMOCTOSITEBHO
Cpe/iCTBA JIOCTYDKEHUs LieJy;
COCTaB/IAThH (MHAWBUYAIbHO WX B TPYTITE) TUIaH pellieHust Mpo0b/ieMsl;
paboTas 110 11aHy, CBepsiTh CBOM JIeHCTBUS C Iie/bi0 U, ITPYU He0OX0AMMOCTH, UCTIPaB/ISATh OIMOKHA CAMOCTOSITE/TBHO;
B /IMaJiore C YYUTe/leM COBEPIIeHCTBOBATb CaMOCTOSITE/IbHO BbIPAOOTaHHBIE KPUTEPUHN OLIEHKH.

IosHnasamenbHble YY/I:

aHaJTM3UPOBATh, CPaBHUBATb, KIAaCCUGMUIIMPOBATh U 0000111aTh (haKThI U IBIEHUS. BBISIBASTD IPUUMHBI U C/I€ACTBUS TIPOCTBIX SIBJIEHHUM.
OCYIL[eCTB/ISITH CPaBHEeHHe, K/IaCCU(PUKALIUIO, CAMOCTOSITe/TbHO BbIOMpasi OCHOBAHUS M KDUTEPHUH [I/Isl yKa3aHHBIX JIOTUUECKUX OTleparyi;
CTPOUTH JIOTUUECKOe pacCy>kKJeHue, BK/IIoUaroliee yCTaHOB/IeHe TIPUUUHHO-C/IeJICTBEHHBIX CBSI3ei.

CO3/laBaTh CXeMaTHUeCKHe MOJIeJTH C BbI/le/IeHHeM CYI[eCTBEeHHBIX XapaKTePUCTHK 00beKTa.

COCTaB/ISITh Te3UCHI, pa3/InUHbIe BUbI TVIAHOB (TTPOCTHIX, CJIOXKHBIX U T.I1.).

nipeobpa30oBbIBaTh MHGOPMALIMIO W3 OJHOTO BH/A B IPyToi (Tabauily B TEKCT U TIp.).



¢ yMeThb OIpejessiTb BO3MOKHble MCTOUHHKU HEO6XO,E[I/IMBIX CBEAEHHﬁ, MMPOM3BOAUTE IOUCK I/IH(bOpMaLII/II/I, dHa/IM3WMPOBATh W OLI€EHKMBATH eé
AOCTOBEPDHOCTL.

KommyHukamueHble YY/I:

CaMoCToATe/IbHO OpPraHU30BBIBaTh yueOHOe B3auMOJIEMCTBHE B rpyrre (omnpezensTh oOIIye 1ed, PacripefeisTh POJH, JOTOBAPUBATLCS JPYT C
JIPYTOM U T.[T.).

IIpepMeTHBIMH pe3y/IbTaTaMHU U3yUeHUs TpeiMeTa sIBJISTIOTCS CrieIytoIe YMeHUs:
® 0CO3HaHHe POJU BelleCTB:

- OTIpeJIeNISITh POJIb PA3/INUHBIX BEILleCTB B TIPUPO/Ie U TEXHUKE;

- OOBSICHSAITD POJIb BEIIeCTB B UX KPYTOBOPOTE.
® pacCMOTpeHre XUMUYEeCKUX MPOLIeCCOB:

- IPUBO/IUTH MIPUMePbl XUMUUECKHX MPOLIeCCOB B TIPUPO/IE;

- HaXOJJUTh UepThl, CBU/IeTebCTBYIOIIHE 00 00IIUX MpHU3HaKaX XMMUUECKUX TPOLIeCCOB U UX PA3TUUHSIX.

® 1ICI0J/Ib30BaHUe XUMUYeCKUX 3HaHUM B OBITY:

— OOBSICHATH 3HaUEHHe BeIleCTB B KU3HU U X035HCTBe UesloBeKa.

® 00BSICHATH MHP C TOUKH 3PEHHST XUMUH:

— TMIepeuUC/IsTh OTIMUNTEeTbHbIe CBOMCTBA XMMUUECKUX BeIIleCTB;

— pa3nnyaTh OCHOBHbIE XMMUYeCKUe MPOLIeCChl;

- OMpeJieNIATh OCHOBHBIE K/1aCChl HEOPraHMYeCKUX BeleCTB;

- IOHUMAaTb CMBIC/T XUMUUECKHUX TEPMUHOB.

® OB/laJileHHe OCHOBAMM MeTO/I0B NT03HAHUS, XapaKTepPHbBIX /IJI1 eCTeCTBEHHBIX HayK:
- XapaKTepru30BaTh METO/Ibl XUMHUUECKOUW HaykH (HabO/to/ieHre, CpaBHeHHe, SKCTIepUMEHT, M3MepeHKe) U UX POJib B TTI03HAHWUU TIPUPO/IbI;
- IPOBOJUTH XUMHUUECKHEe OTBITHI U SKCIIEPUMEHTHI U O0BSICHATh WX Pe3y/bTaThl.
® yMeHHe OIleHUBaTh TMOBeZieHre UeioBeKa C TOUKW 3PeHHs] XUMUUeCKOUW 6e301acHOCTH 110 OTHOIIEHHIO K UeIOBEKY U TIPHUPOJe:
- UCTI0/Tb30BaTh 3HAHUS XUMUHU TPU COOJIIO/IeHUH TIPaBUJT UCTIONTh30BaHUsI OBITOBLIX XMMUUECKUX TIPerapaToB;
— pasnuuaTh OracHbie U Oe30macHbIe BellecTBa.

Pabouyasi mporpamMMa MOCTpOeHa Ha OCHOBe KOHLIEHTPHUUECKOTO TMOAX0Zd. JTO JOCTUraeTcsl MyTeM BblWieHeHHUsl AUJAKTUUecKoW eUHULIbI —
XUMUYECKOTO 3/IeMeHTa - U Jja/ibHelIlleM YC/I0)KHEHUHW U PacIIUPeHUH ee: 3[1eCb TAKOBBIMU BBICTYTIAIOT (DOPMBI CyIIleCTBOBaHHs (CBOOO/IHBIE aTOMBI,
TIPOCTBIE W CJIOXKHBIE BeIeCTBa). B mporpaMMe yuMTBHIBaeTCs peajv3aliydsi MeXIpeJMeTHBIX CBsi3edl ¢ Kypcom ¢u3uku (7 kmacc) u buonoruu (6-7
K/IaCChl), T/ie aeTCsl 3HAKOMCTBO C CTPOEHHEeM aToMa, XUMUUeCKOW opraHu3alveill KJIeTKH 1 rpolieccaMu 06MeHa BellecTs.

OcHOBHOI (opMOii opraHu3aluy yueOHOTO Tporiecca sIBISIeTCs KJIaCCHO-YPOUHasi CUcTeMa. B KauecTBe JOTIO/THUTEBHBIX (JOPM OpraHu3ariui
oOpa3oBaTesbHOTO TIpOIlecca WCIIO/b3YeTCs CHUCTeMa KOHCY/IbTAl[MOHHOW TIOJ/IeP)KKW, WHWUBUAYA/IbHBIX 3aHITHN, CcaMOCTosiTeNbHass paboTta
YYaIUXCsl C UCTI0/Tb30BaHHEM COBpeMeHHBIX MH(POPMAIIMOHHBIX TeXHOJIOTHH.



[Tpeobnayaromieii popmMoii KOHTPOJS BBICTYIMAIOT MUCbMEHHBIM (CaMOCTOsITe/lbHble W KOHTPOJIbHBbIe pabOThl) W YCTHBIM OMpOC
(cobecemoBanue).
HcxogHBIMH JOKYMEHTaMH /ISl COCTaB/IeHUsI TpUMepa pabouell NporpaMMsbl ABH/TUCH:
1. TIpuka3 MuHoOpHayku oT 17.12.2010r. Ne 1897 «O06 yTBep>xaeHUH U BBeJeHnU B Aelicteue ®I'OC OO0O»
I[Tpuka3 Muno6pHayku ot 17.05.2012 Ne 413 «O06 yTBep>kzennu u BBefeHuH B feiictBre ®PI'OC cpesHero( momHoro) obujero obpa3oBaHus»
3. TIucemo MunucTepcTBa 06pa3oBanus U Hayku P@ ot 19 ampenst 2011r. Ne03-255 «O BBefieHUM (he/iepabHBIX FOCYJapCTBEHHBIX 00pa30BaTeTbHbIX
CTaH/IapPTOB 00I1[eTO 00pa30BaHUsSI»
4. TIpuka3 MuHobpHayku Poccuut ot 7 vtonst 2012 1. Ne 24480 «O6 yTBepKAeHUN (eepanibHOr0 ToOCyAapCTBeHHOTr0 06pa30BaTe/IbHOTO CTaHAApTa
cpeziHero (MoJHOT0) 0611ero 06pa3oBaHMs»
5. degnepanbHOTO roCcyAapCTBeHHOT0 00pa3oBaTeIbHOIO CTaHJApTa OCHOBHOTO 00611jero o6pa3oBanus (npuka3 MuHucTepcTBa 06pa3oBaHus U HAYKU
Poccuiickoit deneparuu ot 17 mekabps 2010 r. Ne 1897)
6. IIpumepHBbIe MPOrpaMMBbI TI0 YUeOHBIM TMpeiMeTaM (e/iepasbHOT0 6a3uCHOTO Y4eOHOro MyiaHa.

N

3a ocHOBy paboueii TporpaMMebl B3sTa MporpamMma Kypca xumuu gy 8-11 kymaccoB o6irieobpa3zoBaTenbHbIXx yupexaenuit (aBtop O.C. TabpuensH),

pekoMeH/joBaHHast [lermapTamMeHTOM 0Opa3oBaTe/NbHBIX MPOrpaMM W CTaHAapTOB oOirero obpa3oBaHusi MuHHcTepcTBa obOpa3oBanHus P®, omybO/MKoBaHHas
usnatenscTBoM «/poda» B 2010 rogy.
ITpesnaraemMble MaTepuasbl pa3paboTaHbl Ha OCHOBe aBTOpcKoit nporpammbl O.C.I'abpuesnsiHa, cooTBeTcTBYMOMel DefiepaibHOMY KOMITOHEHTY ["ocyjapCcTBeHHOr0
ctaHziapTa obirero obpa3oBaHus U JOMylleHHOW MuHHCTepCcTBOM 00pa3oBanus U Hayku Poccuiickoit @epepanyu (O.C.I'abpuensa [Iporpamma Kypca XUMuu IJist
8-11 kaccoB obiieo6pa3oBaTenbHBIX YUpeXK/eHri — 2-e n3ziaHue, epepaboraHHoe U iornosHeHHOe — M.: [Ipocda, 2010.).
ABTOpPCKOI MporpaMMe COOTBETCTBYeT YueOHUK: « XUMUsi 8 Kiacc»
B aBTOpCKyt0 porpaMMy BHeCeHBI C/e[yolye U3MeHeHHs:
1.YBennueHo uuc/Io 4YacoB Ha U3y4yeHUe TeM:
- «BBejieHMe» 5 YaCOB BMECTO 4 YacoB 3a CUeT BK/IHOUEHHs TIPaKTHUeCKuX paboT Nel u Ne2.
Tema 3 «CoeiiHeHNs] XUMUYECKHUX JIeMEHTOB» /10 15 yacoB BMecTo 12 yacoB 3a CUeT BK/TFOUEHHS MPAKTHUeCKUX padboT Ne3 1 Ne5.
Tema Ne4 «VI3MeHeHWs1, TPOUCXO/SILHE C BelljecTBaMu» 12 yacoB BMecTo 10 UacoB 3a cueT BK/IFOUEHHUs TIPAKTUUECKOH paboThI Ned.

Tema Ne6 «PactBopenue. PacTBopbl. CBOMCTBAa PacTBOPOB 3/IEKTPOJIMTOB» 22 yaca BMeCTO 18 yacoB 3a CUeT BK/IHOUEHHS] MpaKTHUeCcKux paboT Ne8, 9.
I[TpaxkTryeckas pabota Ne6,7 UCK/IIOUEHB, T.K. OIBITHI K3 3TUX PabOT MMOBTOPSIIOTCS B ITPaKTHUecKou pabote Ne8.
Takum 0Opa3om, MpakTUYecKHe paboThI, COCTAB/ISIONIE TeMy 5 U TeMy 7, pacripeZiesieHbl TI0 IDYTUM TeMaM Kypca B COOTBETCTBHH C W3y4YaeMbIM MaTepHaioM
(Hymepauus rpakTrueckux pabot mo yuebruky O.C. I'abpuensiHa 2013r. uzganus)
2.YBe/IMUeHO UyC/I0 YacoB Ha U3yueHre BBesieHust /1 M3yueHUst MHCTpYKTaxka 110 T ripaBus noefieHust ¥ paboThl B KabMHeTe XUMUM. Y MeHBILIEHO YKC/I0 YacoB
Ha u3yueHue TeMbl 1 «ATOMBI XUMHUUECKHX 3/IEMEHTOB» C 10 yacoB [0 7 4acoB, T.K. TIOHATHE 00 W30TOMaxX pacCMaTpyBaeTcCs Ha ypoke «OCHOBHBIE CBEIEHUS O
CTPOEHHWH aTOMOB». YBeJIMYeHO UMC/IO 4YacoB Ha u3yuyeHHe TeMbl Ne3«CoelrHeHHsT XMMUUYECKHUX 37eMEHTOB» B CBSI3U C TPYAHOCTSMU B pelleHWd 3a7aud Ha
HaXOJK/leHHe MacCOBOM JI0/M BellleCcTBa. Y BeJIMUEHO UMC/IO YacoB Ha usyueHue TeMbl Ned «JI3MeHeHUs, IPOMCXOZsIIME C BelljeCTBaMU», T.K. BK/IOUeHa Tema o
MOHATHU CKOPOCTU XMMHYeCKOH peakllM{ U BO3HHKAIOT 3aTPy/HEHUs TIPY pacueTax M0 ypaBHEHUAM XMMUYeCKUX peaklUid. YBe/JIHMUYeHO0 UKC/I0 YacoB Ha U3yuyeHue
Tembl No5« PacTBopenue u pactBopbl. OBP», T. K.IpoBOAUTCS rofioBasi K.p. 3a Kypc 8 K/acca ¥ BO3HHKaeT He0OX0JUMOCTb CUCTEMHOTO 0000111eHus BCero yueOHOTro
MaTepuasa U3y4eHHOro 3a rof,.



3.3 aBTOPCKOIA MporpamMMBbl UCK/TFOUEHA YacTh yueOHOro MaTeprasa, KOTOPbIA OTCYTCTBYeT B 00si3aTe/IbHOM MUHAMYMe CO/Iep’KaHHsI OCHOBHBIX 00pa30BaTesTbHbIX
nporpamMM [ijisi OCHOBHOW ILIKOJIbI, TaKXKe HCK/IIOUeHbl HEKOTOpble [eMOHCTPAL[MOHHBbIE OMbITBI M jabopaTopHble pabOThl M3-3a HeJOCTaTKa BpeMeHM Ha MX
BBITIO/THEHKe TP 2 Yyacax B HeZlesTto, Tak KakK aBTOpCKas porpaMMa rnpeiycMaTpuBaeT 2/3 yaca B HeJlesTto.

KoHkpeTHbIe Tpe6OBaHMS K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB OTIpe/ie/ieHbl /1S Ka&KJ0T0 yPOKa U BK/IFOUeHBI B TIOYPOUHOe I/TaHMPOBaHKe.

B noypoyHoM riaHUpoBaHuM B rpade «/3ydaemble BOMpPOCh» KypPCHBOM BblZie/leH MaTepyasl, KOTOPBIH MO//IeKUT U3yUeHHIo, HO He BK/IIouaeTcs B TpeboBaHus K
YPOBHIO TIOATOTOBKU BBIMTYCKHHKOB.

Temamuueckoe njiaHupogavue no xumuu, 8 Kadcc,
(2 uaca e Hedesmo, eécezo 68 uacos)
YMK O.C. I'abpuensHa.
(pabota B hopMe 11eHTpOB 06pa30BaHuUs IU(POBOro U eCTECTBEHHO-HAYYHOTro NMpoduss «Touka pocTa»).

Ne | HaumeHoBaHMe TeMBbl Bcero N3 aux
n/n 4acoB
IIpakTHyeckue padoThI KonTpoab YPOKH
paboThI
1. | Tema 1.BBegenue 6 Ne1,Ne2. TTprémsl oOparttieHus ¢ 1abopaTOpHLEIM 000PYZOBaHUEM U 4
Ha0JTI0/IeHKe 3a TOPSIIIei CBEUOH.
2. Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKUX 3/IEMEHTOB
3. | Tema 3. 5 5
[IpocThie BelllecTBa
4., | Temad4. 16 Ne3. AHa/M3 NOUBLIL U BOJBL. K.p. Ne2 13
CoeiHEeHUS] XUMHUECKHUX Ne4. IlpuroroBsieHHe pacTBOpa caxapa C 3aZlaHHOM MacCOBOH oyel
3/1eMeHTOB pPacTBOPEHHOI'0 BelllecTBa.
5. | Tema 5.Mi3MeHeHus1, TPOUCXOASIITE 12 Neb5. IIpu3HaK¥ XUMHUUECKUX peaKIIUi. K.p. Ne3 10
C Bell[eCTBaMM.
6. Tema 6. 22 Ne6.CBoMCTBa KMC/IOT, OCHOBaHUM, OKCU/IOB U COJIet. Hroroas 19
PactBopenue. PactBopsl. CBOMCTBa Neo7. PeliieHure 5KCriepuMeHTaIbHbBIX 3a7a4. K.p. N4
PacTBOPOB 3/IeEKTPOUTOB.
Hroro: 68 6 4 58




COJEPXAHUE N3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBegenue B xumuio (6 u)

X¥MHs1 — HayKa O BellleCTBax, UX CBOWCTBAxX U MpeBpalleHUsIX.

[ToHsiTMEe 0 XUMUUECKOM 3jieMeHTe U (popMax ero CylieCTBOBaHHs: CBOOOJHBIX aTOMaX, TIPOCTBIX U CJIOXKHBIX BellleCcTBa

[TpeBparieHus BeljecTB. OT/IMYMe XMMUUECKUX PeakLvid OT PU3NUeCcKUX siBjieHU. Poib XMMUM B J)KHM3HU YesioBeKa.

KpaTkue cBefieHUs1 M3 UCTOPUM BO3HWKHOBEHUSI U pa3BUTUs XxuMuM. [lepuoyg anxumuu. [ToHsitue o ¢punocodhckom kamHe. Xumus B X VI B.
PasButre xvMuM Ha Pycu. Posb oTeuecTBEHHBIX yueHBbIX B CTAaHOBJIEHHM XMMUUYECKOW HayKH - paboTtel M. B. JlomoHocoBa, A. M. Bytneposa, 1. U.
MeHpeneeBa.

XvMryeckasi CUMBOJIMKA. 3HAaKd XWMHUYECKUX 3/IeMEHTOB M TIPOMCXOXK/eHWe WX Ha3BaHWW. Xumuueckue Gopmysbl. WHAEKCh U
K03 duueHTl. OTHOCUTE/IbHBIE aTOMHAsi U MOJIeKY/IsipHasi Macchbl. PacyeT MaccoBOM [I0/1M XUMUUECKOT0 37ieMeHTa 1o (hopMyJie BelljeCTBa.

[Tepropnyeckasi cucteMa XuMu4yeckux 3memeHToB [I. V1. MeHeneeBa, ee CTpPyKTypa: Masble U OOJbILMe TI€PUO/BI, TPYTITLI U TTOATPYIIIHI
(rnaBHasi v obouHasi). [Teproguueckasi cucTeMa Kak CIipaBOYHOe 1ocobue f1Jisi TIOy4eHus CBeJleHU 0 XMMUYeCKUX /leMeHTax.

PacuéTrHblie 3ajaun. 1. HaxoxxgeHre OTHOCUTE/NILHOW MOJIEKY/ISIPHOM MacChl BelllecTBa IO ero XuMuueckod ¢opmysie. 2. BoruncieHue
MacCOBOM JJ0/IM XMMUUECKOI0 37IeMeHTa B BellleCcTBe I0 ero (opmyie.

IlpakTHueckass pa6ora Ne 1
[TpaBua TexHUKU Ge30macHOCTH Tpy paboTe B xMMHUYecKoM KabuHeTe. JlabopatopHoe o60pyjoBaHre U obOpalijeHre ¢ HUM.

IlpakTHueckass pa6ora Ne 2
HabmrozeHue 3a ropsiiiieii CBeuoi.

HQEEMETHHC pe3y/ibTdThI 06¥‘-ICHI/I}I

Yuaumiicst Jo/DKeH ymemb:
®  WCIOJb30BaTh TPU XapaKTePUCTHKE BEIeCTB TOHSTHS: «aTOM», «MOJIEKYJ/a», «XUMUYECKHHA 3/IeMeHT», «XUMHUUeCKUN 3HaK, WIA CHMBOJ»,
«BEIIIECTBO», «IPOCTOE BEIIECTBO», «CJIO’KHOE BEIIeCTBO», «CBOWCTBA BEIECTB», «XUMUUECKHME SIBJIEHUS», «(QU3UUeCKUe —SIBIeHUS,
«KO3(hOULINEHTBI», «UH/EKChbI», «OTHOCHUTEe/IbHAst aTOMHAsi Macca», «0THOCHUTe/IbHasi MOJIEKY/ISIPHAsi MacCa», «MaCCOBast [I0/Is S7IeMeHTa;
® 3HaThb: [IpeJMeTbl U3yUeHHsl eCTeCTBeHHOHAYUHbIX JUCLIUIIVH, B TOM UMC/Ie XMMUH; XMMHAYeCKHe CUMBOJIbI, UX Ha3BaHUs U POM3HOILIEHUE;
® KJIacCU(ULIMPOBATH BEIL[eCTBa [0 COCTABY Ha MPOCTHIE U CJIOXKHBIE;



pa3MuaTh: Tejla U BeIeCTBa; XMMHUUECKHUI 3/IEMEHT U TIPOCTOE BEIIeCTRO;

OTUCHIBaTh: ()OPMBI CYII[ECTBOBAHHMS XUMHUECKUX 371eMeHTOB (CBOOOJHBIE aTOMbI, MPOCTbIE BEIECTBA, CA0XKHbIE BEIECTBAa); TabIMUHYIO
dopmy Tleproauueckoil CHUCTEMbI XMMHUECKHMX 3/IEMEHTOB; IOJIO)KeHHe 3jeMeHTa B Tabsuie [I. V. MeHzeneeBa, WCMO/Mb3ys TMOHATHS
«TIEpUO/I», «TPYTIa», «T7IaBHas TIOATPYIINa», «11000YHast MOArPYIIa»; CBOMCTBA BEIeCTB (TBEP/bIX, KUIKUX, Ta3000pa3HbIX);

OOBSACHSATL CYIHOCTb XUMHUECKMX SIBIeHUH (C TOUKW 3peHUsT aTOMHO-MOJIEKYJ/IIPHOTO YYeHHs) W WX TPUHLWIHUAIBHOE OT/IUYME OT
(bU3NUECKUX SIBJIEHHI;

XapaKTePU30BaTh: OCHOBHbIE METO/Ibl U3yUEHUsI eCTECTBEHHBIX AUCLMITIMH (Hab/I0jeHre, SKCIIepUMEHT, MOZe/TMPOBAHMUE); BEILeCTBO 10 €ro
XUMUYECKOH (opMysie COTJIacHO TUIaHy: KauyeCTBEHHBIM COCTaB, THUM BellecTBa (TIPOCTOe WM CJ0XKHOE), KOJMUeCTBEHHBbIM COCTaB,
OTHOCHTeJ/IbHAsE MOJIEKY/IIpHasi Macca, COOTHOIIIEHHe MacC 3JIEMEHTOB B BeIlleCTBE, MacCOBBIE [JOJIM 3JIEMEHTOB B BeIleCTBe (/s CJIOXKHBIX
BEIIIeCTB); POJIb XUMHHU (TIONIOXKUTEIbHYIO U OTPULIATE/IbHYIO) B )KM3HU UeJIOBEKA, apIyMEHTUPOBATh CBOE OTHOIIIEHHE K 3TOU NpobJieMe;
BBIUKC/ISITE OTHOCUTE/TbHYIO MOJIEKY/IIPHYIO MacCy BeIleCTBa ¥ MaCCOBYIO /IOJIFO XMMHUYECKOTO 3/IeMEeHTA B COeTUHEHUSIX;

TIPOBO/TUTH HAOJTIO/IEHNST CBOWMCTB BEILeCTB U SIBJIEHUH, TPOUCXOSIIUX C BEI[eCTBAMHU;

coOroIaTh TIPaBW/Ia TEXHUKKM 0€30TIaCHOCTH MPH TPOBeZieHUH Ha0/Ti0IeHHH 1 Tab0PaTOPHBIX OIBITOB.

MetanpegMeTHbIe pe3y/IbTaThl 00ydyeHHs

Yuyaluiicsi 10/KeH yMemn:

orpeie/isiTh MPobJIeMbl, T. €. yCTaHaB/IMBaTh HECOOTBETCTBHE MEX/Y >KeJlaeMbIM U IeCTBUTETbHbIM;

COCTABJISITh CJIOXKHBIH TJ1aH TEKCTa;

B/Ia/IeTh TaKUM BUJIOM H3J/I0’KE€HUS TEKCTa, KaK TTIOBeCTBOBaHHE;

T10/] PyKOBO/ZICTBOM yUHTeJIsl IPOBOJUTE HEIOCpeICTBeHHOe Habro/ieHue;

T10/], PyKOBO/ZICTBOM yuuTe/Is1 0hOPM/ISITh OTUET, BK/TFOUAIOIIHUH ONMCaHie Hab/Fo/IeHus], er0 Pe3y/IbTaToB, BbIBO/IOB,;

WCTIO/Tb30BaTh TaKOW BUJ, MBICJIEHHOTO (M/eaJbHOT0) MO/IeIMPOBAHMs, KaK 3HAKOBOE MOJe/JMpOBaHMe (Ha TpUMepe 3HAKOB XUMUYeCKUX
3/IEeMEHTOB, XUMUUeCKUX GhopMyii);

WCII0/Tb30BaTh TaKOW BHJ, MaTepyanbHOro (MpeMeTHOr0) MOJe/MpoBaHus, KakK (u3ndyeckoe MojenvpoBaHue (Ha MpyUMepe Mo/le/TipOBaHUs
aTOMOB W MOJIEKY/);

TOTy4YaTh XUMHUYECKYH0 MH(OPMAI[|IO U3 pa3/IMUHbIX UCTOYHHKOB,

oripeJiesiiTh OOBEKT U acTieKT aHau3a U CUHTe3a;

OTIpe/iesiATh KOMITIOHEHThI 00beKTa B COOTBETCTBHUM C aCIIeKTOM aHa/lv3a U CUHTe3a;

OCYLIECTB/ISITh KAUECTBEHHOE 1 KOJTMUECTBEHHOE OTMKMCAaHHe KOMITIOHEHTOB 00BEKTa;

OTIpe/IeJIATh OTHOIIIEHUSI 00beKTa C [PYTUMH 00beKTaMu;

OTIpe/IesIATh CYIIeCTBEeHHbIEe TPU3HAKK 00BEeKTa.



Tema 2. ATOMBI XMMHUYECKHX 3/IeMeHTOB (7 u)
ATombl Kak (opma CyllecTBOBaHUSI XUMUUECKHX 37eMeHTOB. OCHOBHbIe CBeJleHHs O CTPOeHHMH aTOMOB. JloKa3aTenbCTBa CJIOKHOCTU
crpoeHusi aToMoB. OnbIThl Pe3epdoppa. [1naHerapHast Mo/ie/ib CTPOEHHS aToOMa.

CocTaB aTOMHBIX si[iep: TPOTOHbI W HeWTpoHbl. OTHOCHTeNbHas aTOMHas Macca. B3auMOCBs3b TOHSITUM «IIPOTOH», «HEHUTPOHY,
«OTHOCUTeJ/IbHas: aTOMHasi Macca».

3MeHeHue Urc/ia IPOTOHOB B siipe aToMa - 00pa3oBaHHe HOBBIX XUMHUECKUX 3JIEMEHTOB.

M3MeHeHMe umCia HEWTPOHOB B sifipe atoMa - oOpa3oBaHue u30TOTOB. COBpeMeHHOe Orpejie/ieHhe TOHATHS «XUMHUYeCKUH 3/IeMEHT».
W30Tomnel Kak pa3HOBUIHOCTH aTOMOB OJHOTO XMMHUUYECKOT0 3/IeMeHTa.

OnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 000/I0UEK aTOMOB XHUMMUECKMX 37eMeHTOB Nel-20 mepuoguueckou cuctembl [. V. MeHjeneeBa.
[ToHsiTHe 0 3aBeplLIEHHOM U He3aBepIlIeHHOM 3/IeKTPOHHOM CJIoe (9HepreTUueckoM YPOBHE).

[Tepyoguueckasi cucreMa XUMHUYeckux 3semeHTOB []. V. MeHpeneeBa U CTpoeHHe aTOMOB: (M3WYeCKUW CMBIC/I TOPSIAKOBOTO HOMepa
371eMeHTa, HoMepa TpyIIibl, HOMepa Nepuo/a.

Vi3MeHeHre 4YKCla 37eKTPOHOB Ha BHeIIHEeM 3/eKTPOHHOM YpOBHE aTOMa XMMMUEecKoro 3jeMeHTa - oOpa3oBaHUe TOJIOXKUTENbHBIX M
OTpHULIaTe/TbHBIX UOHOB. MlOHBI, 0Opa30BaHHbIe aTOMaMU MeTasIoB U HeMeTassioB. [IpUUMHbI U3MeHeHUs] MeTa//TMUeCKUX U HeMeTa/l/TMueCKUX CBOUCTB
B [1epHO/iaX U rpynmnax.

OO6pa3oBaHre OMHAPHBIX coefrHeHUM. [ToHsaTHe 06 MOHHOM CBsi3u. CxemMbl 00pa30BaHHUS HOHHOM CBSI3H.

B3aumo/ielicTBe aTOMOB XMMHYECKUX 3/IeMEHTOB-HEMETalJIOB MeXAy coboi - oOpa3oBaHMe [BYXaTOMHBIX MOJIEKYJ/I MPOCTHIX BeEIeCTB.
KoBaneHTHast HerosipHasi XUMUUeCKasi CBSA3b.

OneKTpOHHbIE U CTPYKTYPHbIE (hOPMYJIbI.

B3auMo/ieficTBie aTOMOB XMMHWYEeCKHX 3/IeMEHTOB-HEMETa/VIOB MeXAy coboil - obpa3oBaHue OWHApHBIX COeAVMHEHWM HeMeTaslIoB.
OeKTpOOTpULaTeNbHOCTD. [IOHATHE 0 KOBa/IEHTHOU MOJISIPHOU CBSI3U.

B3auMogielicTBie aTOMOB XUMUYECKHX 371eMEHTOB-MeTa/yIoB MeXXAy coboil - obpa3oBaHUWe MeTal/IMuecKuX KpUCTa/UIOB. [loHsATHE O
MeTalJTMYeCKON CBS3U.
JdemoHcTpauuu. Mojieii aTOMOB XMMUUECKUX 371eMeHTOB. [leproguueckast cucteMa xuMuueckux sieMeHToB . V1. MeHpeneesa.

HQEAMETHI)IE pe3y/ibTaThbl OGX‘IEHI/IH

Yuamuiics 10/DKeH ymMemb:
® JCMO/b30BaTh MPU XapaKTepUCTHUKe aTOMOB TOHSATHS: «IIPOTOH», «HEUTPOH», «3/IEKTPOH», «XUMWUYECKUH 3/1IeMeHT», «MaCCOBOe UKCJIO»,
«U30TOM», «3JIeKTPOHHBINA CJION», «3IHEPreTUUeCKUM YDOBEHb», «3/IEMEHThI-META/I/Ibl», «3/IeMEHThbI-HEMETa/UIbl»; TPU XapaKTepuc THKe
BeLL[eCTB [TOHATUS «MOHHAsA CBSA3b», «MOHbI», «KKOBAJIeHTHAs HeloJIIpHasi CBA3b», «KOBAJIeHTHas MOJIIPHAs CBSA3b», «3JIeKTPOOTPULIATe/IbHOCTbY,
«BaJIEHTHOCTb», «MeTa/l/InuecKast CBSI3b»;
® ONUCHIBaTh COCTaB U CTPOEHHEe aTOMOB 3/IEMEHTOB C MOPsALKOBbIMUA HOMepamu 1—20 B [leproguueckoi cucteMe XMMHUYeCKUX 371eMeHTOB /[l.



N. MeHgeneeBa;

COCTaBJISATH CXEMbI PACIIPe/Ie/IEHUs] 3JIEKTPOHOB IO 3/IEKTPOHHBIM CJI0SIM B 3/IEKTPOHHON 000/I0UKe aTOMOB; CXeMbl 00pa30BaHMs pa3HBbIX
TUTIOB XUMHUUECKOM CBs3W (MOHHOM, KOBa/IeHTHOM, MeTaJlJTHUeCcKoi);

OOBSICHSITh 3aKOHOMEPHOCTH HW3MEHEHUsl CBOWCTB XHUMHUECKUX 3JIEMEHTOB (3apsiioB silep aTOMOB, YHC/IAa 3JeKTPOHOB Ha BHEIIHEM
3/7IeKTPOHHOM CJI0€e, UMCJIO 3aro/HsSeMbIX 3JIeKTPOHHBIX C/I0EB, PaJJUyC aTOMa, 3J1eKTPOOTPULIATeTbHOCTh, MeTa/yInyecKre U HeMeTasljinue CKue
CBOMCTBA) B MepHojiax U Trpynmax (T7aBHBIX MoArpyrmnax) [Tepuouyeckoil CUCTeMbl XUMUUYeCKUX 37eMeHTOB [, V. MeHzieseeBa C TOUKU
3peHHsi TEOPUM CTPOEHUS aTOMa;

CpPaBHUBAThb CBONCTBA aTOMOB XMMHUYECKUX 37IeMEHTOB, HAXOASAIIMXCS B OJHOM TepUojie WK TJIaBHOU ToArpytre [leproanueckoi CUCTeMBI
XUMHUYeCcKUx 37ieMeHTOB /1. 1. MeHieneeBa (3apsiioB si/ilep aTOMOB, UKC/Ia 37IeKTPOHOB Ha BHEIITHEM 3/IeKTPOHHOM CJI0e, UHUCJIO 3aro/THsIeMbIX
3/IEKTPOHHBIX C/I0€B, PAJIUyC aTOMa, 37IeKTPOOTPULIATe/TbHOCTh, MeTa/I/TMUeCKue U HeMeTa/lyInuecKre CBOMCTBA);

JlaBaTh XapaKTepHUCTUKY XMMHUYeCKUX 3JIeMEeHTOB I0 UX MOJ0)KeHHIo B [leproanueckoii cucteMe XuMuueckux 3neMmeHToB /1. VI. MeHjeneeBa
(XMMUYeCcKUM 3HaK, MOPSAKOBBIN HOMep, TIepUOo/, TPYIINa, TOATPYyIIa, OTHOCUTeIbHasi aTOMHasl Macca, CTpPOeHHe aToMa — 3aps/ spa, YHUC/I0
TIPOTOHOB Y HEMTPOHOB B siipe, 00IIiee UMC/IO 3/IEKTPOHOB, pacripe/ie/ieHre 3IeKTPOHOB T10 37IeEKTPOHHBIM CJI0SIM);

oripe/ie/isiTh TUI XUMUUeCKOM CBsI3U 110 JopMyJie BelllecTBa;

TIPUBO/IUTH MIPUMeEpHI BeIl|eCTB C pa3HbIMU TUTTAMH XUMUUECKOU CBSI3U;

XapaKTepr30BaTh MeXaHU3Mbl 00pa30BaHUs KOBAaJIEHTHOU CBsI3U (0OMEHHbIM ), MIOHHOW CBSI3U, META/UTHUE€CKOU CBS3H;

yCTaHaB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U: COCTaB BelleCTBa — TUIT XUMUUYECKOU CBSI3Y;

COCTaB/SATh (GOPMYJIbI OMHAPHBIX COeIUHEHUM 110 BaleHTHOCTH;

HaXO/IUTh BaJIEHTHOCTh 3JIEMEHTOB 110 JopMysie OUHAPHOTO COeIUHEHHSI.

MetanpegMeTHbIe pe3y/abTaThl 00ydyeHHs

Yuyaluiicsi 10/KeH yMemn:

(hopMy/TMPOBATh TUIIOTE3Y 0 PEIIeHUI0 Mpobiem;

COCTABJISITh TJIaH BHITIO/THEHUS yueOHOM 3a/1au, pellieHust TpobJieM TBOPUeCKOoro U MOMCKOBOTO XapaKTepa, BITOJTHEeHHUs TIPOeKTa COBMECTHO C
yuuTesieM;

COCTaBJ/ISITh Te3UCHI TEKCTa;

BJIaZIeTh TAKUM BU/IOM H3J/I0KEHUs TEKCTa, KaK OMUCAHUE;

WCTIO/Tb30BaTh TaKOM BHJ MBIC/IEHHOTO (M[easbHOr0) MOJeNUpOBaHMs, KaK 3HAKOBOe MOJe/uMpoBaHMe (Ha TIpUMepe COCTaBJIeHUsI CXeM
00pa3oBaHMsI XUMUUECKOM CBSI3N);

WICTI0JTb30BaTh TaKOW BUJ MaTepuanbHOT0 (TIpejMeTHOTr0) MO/ie/TMPOBaHMs, Kak aHa/IoTOBOe MO/Ie/TUPOBaHue;

WCTI0/Th30BaTh TaKOW BU/l MaTepUa/ibHOTO (TIpeMETHOr0) MOZeTMPOBaHMs, Kak (r3nuecKkoe Mo/ie/TMpoBaHue (Ha TIpUMepe Mojiesiell CTpOeHUst
aTOMOB);



oTipe/iesiATh 0ObEKTHI CDABHEHUS U aCTieKT CpaBHeHHUsI 00bEeKTOB;
BBITIOJIHATH HEMOJTHOe OJHOJIMHEMHOe CPaBHEHUE;

BBITIO/THSITh HETIOJIHOe KOMIL/IEKCHOe CpaBHEHUe;

BBITIOJIHSATH [10JTHOE OJHOJ/IMHEeHHOe CpaBHEeHUe.

Tema 3. IIpoctbie BemecTBa (54)

[Tosio’)keHye MeTanIOB M HEMETA/VIOB B IEPUOAMUYECKOM CUCTeMe XMMUYeCKux 3jemeHTOB [I. V. MenpeneeBa. Baxnelilive mnpocTble
BeII[eCTBA - MeTa/I/Ibl: )KeJie30, a/IFOMUHUMN, KalbIWi, MarHWi, HaTpyi, Kamuid. O01re dhru3nyecKrie CBOMCTBA MeTaJl/IOB.

BakHeiillie TpOCTbIe BeljeCTBa - HeMeTas/ulbl, OOpa3oBaHHbBIE aTOMaMM KHCIOpOZa, BOJOPOAa, asoTa, cepbl, ¢ocdopa, yriaepoza.
CriocobHOCTb aTOMOB XMMHYeCKUX 371eMeHTOB K 00pa30BaHWIO HECKOJbKMX TIPOCTHIX BEILeCTB - a/UIOTPOMNUs. AJIIOTPOIHbBIE MOJUbHKAIMN
Krcnopoza, gocdopa v osoBa. MeTtanMueckue ¥ HeMeTal/IMueCcKue CBOMCTBA MPOCTHIX BelljeCcTB. OTHOCUTENBHOCTD [ie/ieHHs MPOCTHIX BelllecTB Ha
MeTasl/ibl U HeMeTaJslUlbl.

[TocTosinHast ABorazipo. KosmmuecTtBo BeljectBa. Mosib. MosisipHasi Macca. MossipHbIl 00beM ra3000pa3HbIX BelnecTB. KpaTHble eIUHUIIBI
KOJINYeCTBa BellleCTBa — MUITUMOJIb U KWJIOMOJTb, MUJUTUMOJISIPHAs! ¥ KAJIOMOJISIPHAsi MacChl BellleCTBa, MU/UTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00beMbl
ra3000pa3HbIX BEIeCTB.

PacyeTsI C UCI0/Ib30BaHHEM TIOHATHI «KOJIMUECTBO BEIIleCTBa», «MOJIIPHAsi MacCa», «MOJIIPHBIN 00BeM ra30B», «IIOCTOSTHHAsE ABOTaZpo».

PacuerHblie 3afaud. 1. BelunciieHre MOJISIPHOM MacChl BellleCTB MO XUMHUUecKuM ¢opmy/aaM. 2. PacueTbl ¢ UCMO/Ib30BaHUEM MOHSATUNA
«KOJTUUYECTBO BEIIeCTBa», «MOJIIPHAsi MacCa», «MOJISIPHBIN 00BeM ra30B», «IIOCTOSTHHAasE ABOTaZipo».

JdemoHcTpanuu. HekoTopble MeTasibl M HEMeTa/l/Ibl KOJIMUeCTBOM BelliecTBa 1 Mosb. Mozenb MosiipHOTO 00beMa ra3000pa3HbIX BeIecTs.

HQEQMETHBIE pe3y/ibTAThbI 06!‘-IEHI/IH

Yuyaruiicsi 10/KeH yMemb:

®  JCNO/b30BaThb IIPU XapaKTePUCTUKE BeILeCTB IOHATUS: «MeTas/bl», «IUIaCTUYHOCTb», «TeIJIOIIPOBOLHOCTbY», «37J1eKTPONPOBOLHOCTbY,
«HEMEeTaJlIbl», «aJIJIOTPOIHUs», «a/IJIOTPOITHbIE BUZOWU3MeHeHUSI, WK MOAU(PUKALIAN»;

® ONUCHIBaThb [I0JIOKEHWE 3/IeMEHTOB-MeTa//IOB U 3/ieMeHTOB-HeMeTalioB B Ilepuojuueckoil cucremMe XuMHUuUecKux 3seMeHToB []. M.
MeHpeneeBa;

®  KJacCU(pULIMPOBaTh MPOCThIe BellleCTBa Ha MeTaslyibl U HeMeTasl/lbl, 37IeMeHThI;

® ormpefessTh NPUHA/JIe)KHOCTh HEOPTaHUUECKHX BeILeCTB K OIHOMY U3 U3YUeHHbIX KI1aCCOB — MeTaslibl U HeMeTasl/bl;

®  /10Ka3bIBaTb OTHOCUTEBLHOCTh Jle/IeHusI POCThIX BELeCTB Ha MeTasl/ibl U HeMeTaJlbl;

® XapaKTepu30BaTh 001Me hHU3NUeCKHe CBOMCTBA METAJI/IOB;

®  yCTaHaB/AMBATh MPUUMHHO-CJIE/ICTBEHHbIE CBSI3W MEX]Yy CTPOEHHWEeM aToMa U XMMHUeCKOW CBSI3bH0 B TMPOCTHIX BelljeCTBax — MeTajjaax U
HeMeTasllax;

*  00BSICHSITH MHOTOOOpa3ue MPOCTHIX BEIIeCTB TaKUM (HaKTOPOM, KaK a/UIOTPOTIHS;
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® OMUChIBaTh CBOWCTBA BellleCTB (Ha MpHUMepax MPOCThIX BEIleCTB — METa/lJIOB U HEMeTa/l/IoB);

® Co0/rOZIaTh TIpaBU/Ia TEXHUKW 0€30MacHOCTH MPH MPOBeJeHUH HaOMI0IeHUH 1 1ab0PaTOPHBIX OIBITOB;

®  WCIO/b30BaTh TPHU peLIeHMH PACUeTHBbIX 3a/au TMOHATHS: «KOJIUYEeCTBO BellleCTBa», «MOJIb», «IIOCTOsIHHass ABOrajpo», «MOJISIDHasi mMacca,
«MOJISIPHBIM 00BEM ra30B», «kHOPMaJIbHbIE YCIOBUSI»;

® [POBOAUTH PacyeThbl C KUCIOJSH30BAaHUEM TIOHSTUNA: «KOJMUECTBO BEIL[eCTBA», «MOJISIpHAasi Macca», «MOJISIPHBIA 00beM Ta30B», «IIOCTOSIHHAs
ABorazapo».

METaHpE,Z[METHbIe Pe€3y/1bTaThbl 06y‘—IEHI/Iﬂ

Yuanuiics 0/DKeH yMemb:

COCTaBJISATH KOHCTIEKT TEKCTa;

CaMOCTOSITe/TEHO UCTIO/Ib30BaTh HEIMOCPeICTBeHHOe Hab/Io/IeH e,

CaMOCTOSITeJTEHO 0()OPMJISITH OTUET, BK/TFOUAIOIIHI OrMicaHve HabJTFoIeHus], ero pe3y/bTaToB, BLIBOZIOB,;
BBIMOJTHSATE [TOJIHOE KOMIIEKCHOE CpaBHEHUE,;

BBITIO/THATH CpPaBHEHHe TI0 aHaJIOTHH

Tema 4. CoeprHeHUsA XUMHUECKHUX 3/1IeMeHTOB (16 u)

CreneHb okucieHus. OnipeziesieHWe CTENEeHU OKHUCIEHUS 3JIEMEHTOB 110 XUMHUeCcKol (hopmyJie coeguHenus. CoctaBeHre Gopmy OMHapHbBIX
coeIMHeHUH, 001Mi crioco6 WX Ha3biBaHUs. BUHapHBIe COeUHEHUs: OKCUBI, XJIOpUbI, cyibduzbl U gp. CocraBieHue ux Gopmyt. [IpegcraBurenu
OKCH/IOB: BOJIa, YTJIEKUC/IbIM ra3 U HeralleHast u3BecCTb. [IpeficTaBUTeNM JIETYUUX BOAOPOJHBIX COeZIMHEHUI: XJIOPOBOIOPO/, U aMMHaK.

OcHoBaHMsl, WX COCTaB M Ha3BaHWs. PacTBOPMMOCTb OCHOBaHWU B Boje. Tabnuila pacTBOPUMOCTH THAPOKCHAOB U COjeld B BO/e.
[TpencraBuTe/d 1le/I0Uel: TUAPOKCUAbI HAaTpUs, Kanus U Kanblivs. [loHATHE O KaueCTBEHHBIX peakuusx. VHAuKaTopbl. V3MeHeHHe OKpacKu
WH/IMKaTOPOB B I1IeJIOUHOM Cpejie.

Kucnotsl, ux cocraB v Has3BaHus. Knaccudukauus kucior. [IpefcraBuresnd KUC/IOT: CepHasl, COJisiHasi M a30THasi. V3MeHeHHe OKpacKu
WH/IMKaTOPOB B KUCIOTHOM cpefie.

Conu Kak pOM3BO/IHbIE KUC/IOT M OCHOBaHUM. VX cocTaB ¥ Ha3BaHUs. PacTBOpUMOCTL cosield B BoZie. [IpesicTaBUTeM COMeid: XI0pU/| HaTpus,
KapOoHaT 1 (ocdaT KanbIysl.

AmMopdHbIe U KpUCTaJTnuecKue BelljecTBa.

MeskMo/eKy/sipHbIe B3aUMOAENCTBHS. THUITbI KPUCTA/ITTMYECKUX PelleTOK: MOHHAsl, aTOMHasi, MOJIeKYJ/ISIpHasi U MeTa/l/lnueckasi. 3aBUCUMOCTb
CBOWMCTB Bell[eCTB OT TUTOB KPHUCTa/I/TUUeCKUX PEeLIeTOK.

BelriecTBa MOIEKY/ISIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOeHHs1. 3aKOH MOCTOSTHCTBA COCTABA [Ijisl BEIIeCTB MOJIEKYJ/ISIPHOTO CTPOEHHUSI.

YucTble BelecTBa U cMecu. [IpyMepbl XUIKUX, TBEPAbIX U ra3000pa3Hbix cMmeceidl. CBOMCTBA UMCTBIX BEIECTB M CMecei. Mx cocras.
MaccoBasi u 00beMHasi 10/ KOMITIOHeHTa cMecH. PacueTsl, CBsi3aHHbBIE C UCTIOb30BaHUEM TTOHSITHS OIS
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PacuéTrHble 3agaum. 1. PacueT MaccoBoii ¥ 00beMHOI 0/iel KOMITOHEHTOB CMeCH BelrlecTB. 2. BbIumMc/ieHHe MacCOBOM /10U BelljeCTBa B

pacTBope T0 KW3BeCTHOM Macce paCTBOPEHHOIO BellleCTBa U Macce pacTBoputesisi. 3. BbluncieHre Macchl pacTBOPSIEMOTO BellleCTBa U PaCTBOPUTEJI,
He0OXOUMBIX JIJIs1 IPUTOTOBJIEHHS OTIpe/ie/IeHHOM MacChl pacTBOpa C M3BECTHOM MaCCOBOM /0/iel paCTBOPEHHOI'O BelljeCTBa.

IHEMOHCT[.)aI_II/II/I. 06[)(:13]_[51 OKCHJ0B, KHCJIOT, OCHOBAHUI U COJIEH. MOAE]’II/I KPUCTA/VIMYECKUX PELIETOK XJ/IOpHU[a HATpHsA, d/IMad3d, OKCHU[d

yrnepoga (IV). Criocobsl pa3zeneHust cMecei, TUCTUUISLUS BOJBI.

JIabopaTopHbIe onbIThI. 1. 3HAKOMCTBO C 00pa3ijamMy BelecTB pa3HbIX K1accoB. 2. Pa3aenenre cMecei.

IIpakTHueckass pa6ora Ne 3.AHa/iu3 MOUBHI U BOABI.
ITpakTHueckass padora Ne 4.[TpuroropseHre pacTBopa caxapa C 3a/jaHHON MacCOBO# [j0Jieli paCTBOPEHHOIO BEIeCTBa.

HQEAMETHI)IE pe3y/ibTaThbl OGX‘IEHI/IH

Yuammiics J0/DKeH ymemn:

WCIIO/b30BaTh TIPYM XapaKTepUCTUKe BeIeCTB TOHSTHS: «CTelleHb OKWC/IeHUs», «BaJleHTHOCTb», «OKCH/bI», «OCHOBaHUSI», «I[eJI0Umn»,
«KayeCTBeHHas peakLisi», «MHAUKATOP», «KUCIOThI», «KUCJIOPOACOAepyKalljie KUCIOTbI», «0eCKUC/IOPOAHbIe KUCIOThI», «KUC/IOTHAs Cpefiar,
«I11eJIOYHast cpefia», «HeUTpasbHast cpefia», «Iikaaa pH», «comm», «aMopdHbie BelllecTBa», «KpUCTa/UTMYeCKUe BelleCTBa», «KpUCTalndecKast
pelleTKa», «WOHHAas KpUCTa/UIMYecKas pelleTKa», «aTOMHasli KpUCTa/yiInyecKasi pelleTKa», «MOJIeKY/IsIpHasi KpUCTa/uylnyeckasi pelleTKa»,
«MeTaJlInyecKasi KpUCTa/uInyecKasl peleTKa», «CMech»;

K/1acCU(ULIMPOBATh C/I0’KHble HeOpraHWyecKye BelljecTBa M0 COCTaBy Ha OKCH/Ibl, OCHOBaHUS, KUCIOThI U COJIM; OCHOBAHUS, KUC/IOThI U COJIU
TI0 PACTBOPUMOCTH B BOJI€; KAC/IOTHI 10 OCHOBHOCTH M CO/IeP’KaHUI0 KMC/IOPO/a;

OTpeie/iiTh NPHHA//IE)KHOCTh HEeOpPraHUUeCKUX BelecTB K OJHOMY M3 M3yUeHHbIX K/1acCOB (OKCH/pbI, JieTyuyre BOJOPOJHble COeJUHeHMUS,
OCHOBaHWsI, KUC/IOTHI, COJIM) TI0 (popMyie;

OIUCHIBaThb CBOMCTBA OT/eE/bHBIX IpeJCcTaBUTe/ell OKCHZOB (Ha MpuMepe BOJbI, YIJIEKUCJIOrO Tra3a, HeramieHOW W3BeCTH), JeTyuux
BO/IOPO/IHBIX COeJIMHEHWM (Ha TMpuMepe XJIOPOBOZAOPOJAa M aMMMaKa), OCHOBaHMN (Ha mpuMepe TUAPOKCUOB HATpUs, Kalusi U KasbLus),
KUC/IOT (Ha MpUMepe CePHOM KUC/IOThI) U CoJiel (Ha IpuMepe XJIOpuAa HaTpusi, KapOoHaTa KanblLus, GpocdaTa KanbLys);

OTIpeJieJisATh BaJIeHTHOCTD U CTeTeHb OKWC/IeHUsI 3/IEMEHTOB B BellleCTBax;

COCTaB/ISATh (POPMYJIBI OKCH/IOB, OCHOBAHUM, KUC/IOT U COJIel N0 BaJIeHTHOCTSM U CTelleHsIM OKHUC/IeHUsl 3/1eMEeHTOB, a TakKe 3apsifiaM MOHOB,
yKa3aHHbIM B TabJiille paCTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIel;

COCTAaBJIATh Ha3BaHUsI OKCH/I0B, OCHOBaHMM, KUC/IOT U COJIel; CpPaBHUBATh BaJIEHTHOCTb U CTeeHb OKWUC/IEeHUs]; OKCU/Ibl, OCHO BaHHS, KUC/IOThI U
COJIU IO COCTaBYy;

MICTI0/Th30BaTh Tab/IMIy PAaCTBOPUMOCTH /IS OTIpe/ie/ieHHs PACTBOPUMOCTH BeIlleCTB;

yCTaHaB/IMBaTh T'€HETUUECKYH) CBSI3b MeXXAY OKCHIOM U THPO-KCHJOM M HaoOOpOT; MPUUYMHHO-C/IEe/|ICTBEHHbIe CBSI3U MeX]y CTpOeHHUeM
aToMa, XMMUYeCKO! CBSI3bI0 M TUIIOM KPUCTa//TMUeCKOW pelleTKH XUMUUeCKUX COeJMHEeHU;

XapaKTepr30BaTb aTOMHbIe, MOJIEKY/IsIpHble, HIOHHbIe MeTa/l/TnuecKue KpUCTa/uIndecKre pelleTKy; CpeJly pacTBopa C MOMOILIbIO IKasibl pH;
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TIPUBO/IUTH TIPUMEPHI BEIIIECTB C Pa3HBIMM THITaMH KPUCTA/ITTMUECKOU PEeIIeTKY;

TIPOBO/IUTH HAOJTFOZIEHHST 32 CBOWMCTBAMU BEIIIeCTB U SIBJIEHUSMH, POUCXO/SIIMMU C BEIeCTBaMHU;

co0/roIaTh TIPaBU/Ia TEXHUKKM 0€30T1acCHOCTH NP TIPOBeIeHUH HaO/TI0/IeHHH 1 OTTBITOB;

WCCIIeIoBaTh Cpely pacTBOpa C MOMOIIIbI0 MHAWKATOPOB; SKCIIEPUMEHTAIbHO Pa3/iMuaTh KMC/IOTHI U I1[eI0UH, T0/Ib3YsICh MHUKAaTOPaMHu;
WCII0/Th30BaTh TPH PEIlIeHWH PaCUeTHBIX 3a/1au MOHATHS «MaCCOBast [0Sl 3/IEMEHTa B BEIIIECTBE», «MacCOBasi [0l PACTBOPEHHOTO BEIIeCTBa»,
«00BeMHast fo/1st ra3000pa3HOTo BeIeCTBax;

TIPOBO/IUTh PacCueThl C HMCIO/b30BAaHMEM TMOHSTHH «MaccoBasi ZI0Jisl 37ieMeHTa B BEI|eCTBE», «MacCOBasi [I0/s1 PAaCTBOPEHHOTO BEIeCTBa»,
«00BeMHast 107151 ra3000pa3HOro BeIecTBay.

METaHpE,Z[METHbIe Pe3y/1bTaThbl 06y‘—IEHI/Iﬂ

Yuanuiics 0/DKeH yMemb:

COCTaB/ISAITh HA OCHOBEe TeKCTa Tab/MIIbl, B TOM UKCJ/Ie C MpuMeHeHueM cpezictB MKT;

TI0Zl PYKOBOZICTBOM YUHUTeJIsl IPOBOJUTE OMOCPeA0BaHHOe HabmojeHre

0/l PyKOBOZCTBOM yuuTe/isi 0QOpPM/ISITh OTUET, BK/TFOUAIOIIUI OMKMCaHKe SKCIIePUMEeHTa, ero pe3y/bTaToB, BIBOJOB;

OCYIIeCTB/ISITh MHAYKTUBHOe 00001jeHre (0T eJAWHWYHOTO /[IOCTOBEPHOTO K 0O0IeMy BepOSTHOCTHOMY), T. €. ONpeJeNsTh o0Iue
CyIlleCTBeHHbIE PU3HAKH IBYX U O0siee 00BEKTOB U (PMKCUPOBATh X B (hOPMe TTOHSATHS WU CY>KIeHUST;

OCYIIIeCTB/ISITh IeAYKTHUBHOe 000011ieHue (TT0Be/IeHre eJMHUYHOTO JOCTOBEPHOIO 10/ 00IIiee O0CTOBEPHOE), T. €. aKTyaIM3UPOBaTh TIOHSTHE
WIH CYX/IeHUe, U OTOXK/IeCTBJIATh C HUIM COOTBETCTBYIOIIHE CYIl[eCTBeHHbIe TIPU3HAKU OJJHOTO WU OoJiee 0OBEKTOB;

OTpe/ie/iIsiTh acreKT KaacCuuKaluuy;

OCYILeCTB/ISATh KIacCU(UKaLHIO;

3HaTh U UCTO/h30BaTh pa3iuuHbie (OPMbI TIpe[CTaBIeHUs K/1aCCU(UKALIAU.

Tema 5. Vi3smeHeHus1, npoucxo/siiue C BemecrBamu (12u)

IToHatve gBIeHUM Kak H3M€H€HHﬁ, MpOUCXOoadAIHrX C BeljeCTBaMH. HB]IEHI/IH, CBsA3aHHbIe C KM3MEHeHHeM KPHCTA/IVIMYeCKOro CTPOeHHs

BellleCTBa TPU MMOCTOSHHOM ero coctaBe, (u3nueckve siBieHUs. Pusnueckue siBJeHHsS B XUMUW: AUCTUJUISALIAS, KPUCTA/IZIU3allus, BblllapUBaHUe U
BO3T'OHKA Bell[eCTB, LIeHTPU(PYTrUpOoBaHue.

HB]IeHI/IH, CBsA3aHHbIE C U3MEHEHHWEM COCTdBa BeleCTBd, - XUMHUUECKHE pedKIINH. HPI/BHaKI/I " yCJI10BUA TPDOTEKaHUA XUMHUUYECKUX peaKI_IHI‘;I.

[MToHsATHE 00 3K30- ¥ SHJO0TEPMUYECKUX PeaklusiX. Peakiiy ropeHust Kak YaCTHBIN CTydaid SK30TepMUYeCKUX PeaKlWi, POTeKaloINX C Bbiie/IeHneM

cBeTa.

3aKOH COXpaHeHHs1 MacChl Bell|eCTB. XUMUUYeCKre ypaBHeHus. 3HaueHue WHZEeKCoB U Ko3dduiieHToB. CocTaB/eHre ypaBHEHU XUMUUeCKHUX

peakLUid.

13



PacueTbl 0 XUMHUYEeCKUM ypaBHeHUsIM. PellieHHe 3a/jau Ha HaxXO)K/leHHWe KOJIMUeCTBa BelleCTBa, MACChl UM 0Obema TMpoAyKTa peakiuH 1o
KOJIMUECTBY BeIlleCTBa, Macce Wik 00beMy UCXOJHOTO BellleCcTBa. PacueThl C MCIOIb30BaHUEM TIOHSTHS «/I0JIsl», KOT/la MCXO/IHOEe BEILeCTBO JJaHO B
BH/le pacTBOpa C 3aZlaHHOM MacCOBOM /10/ieli PACTBOPEHHOT'0O BelllecTBa UM COAEPKUT OIpe/ie/IeHHY0 [0/ pUMecei.

Peakiiyy pa3noxxeHus. [ToHSTHe 0 CKOPOCTH XUMUUECKHX peakiiyii. Katanu3zatopbl. @epMeHTHI.

Peakiu coeuHeHus. Katanutuyeckue U HeKaTalMTHUeCKye peakijur. ObpaTuMble ¥ HeoOpaTUMble peakKivu.

Peakiy 3aMelrieHus. DJIEKTPOXUMHUUECKUM psifi HarpsbkeHUM MeTasyioB, ero HWCI0J/Ib30BaHWe il TIPOrHO3UPOBAHUS BO3MOKHOCTU
TIPOTEKaHHs PeaKLiii MeXKly MeTa/lJlaMUA U paCTBOPaMHU KUC/IOT. PeakI[uy BLITeCHEHUSI OIHUX META/UIOB U3 PaCTBOPOB MX COJIel APYTUMU MeTasllaMu.

Peakiu obMeHa. Peakijuu HeiiTpanv3aruu. Y CJI0OBUs IIPOTeKaHUs peaklivii oOMeHa B pacTBOpax /0 KOHILIa.

TUnbl XUMUYECKUX peakiyi (M0 MPU3HAKY «UMC/I0 M COCTaB MCXOJHBIX BEIeCTB U TPOAYKTOB peaki[Mh») Ha MpUMepe CBONCTB BOJBI
Peakiiisi pa3no)keHWsl - 3/IeKTPOJIM3 BOJbl. Peakiuu coeJuHEHUs - B3aUMOZEMCTBUE BOJbI C OKCHUJaMU MeTa/l/IOB U HemeTa/yioB. [loHsThe
«TUJIPOKCUAIbI». Peakiuu 3aMelnieHust - B3aUMO/IeHCTBYE BOZBI C IeJIOUHBIMHU U IIleJIOUHO3eMe/IbHBIMUA MeTaislaMy. Peakijuu oOMeHa (Ha ripyumMepe
rUpoau3a CyabGhua aJloMAHNS U KapOuia KaibLiys).

PacuérHble 3agaun. 1. BoiuncieHre 1o XUMHUUECKUM ypaBHEHUsSIM MaCChl WJTH KOJIMYeCTBa BellecTBa 10 W3BECTHOM Macce WIN KOJIMUeCTBY
BeIIleCTBa OHOTO M3 BCTYTAIOIIUX B PEAKIUI0 BEIeCTB WM MPOAYKTOB peakiyu. 2. BeiuncieHre Macchl (KOJTMUECTBA BeIlleCTBa, 00beMa) MpoayKTa
peaklvu, ec/ii U3BeCTHa Macca UCXOJHOTO BellleCTBa, COZieprKalllero ornpeziesieHHY0 [0/ TipuMeceid. 3. BourcieHre Macchl (KO/TMUeCTBa BellecTBa,
o0bema) MpoAyKTa peaki[iH, eC/Ii U3BeCTHA Macca pacTBopa M MacCOBasi /10Jisl paCTBOPEHHOT'O BeIl[eCTBa.

HQEAMETHBIE pe3y/ibTaThl OﬁquHI/IH:

Yuammiics 10/DKeH ymemn:
® KJacCU(PUIMPOBaTh XUMHUUECKHWe peakl[Mu IO UWUCAYy M COCTaBy HCXO[HBIX BeleCTB W TIPOJYKTOB peakiuu; TeryioBomy 3¢dekTy; Ha-
TIPABJIEHUIO MPOTeKaHHs Peaki[iK; YUacTUIO KaTalnu3aTopa;
®  HCTO/b30BaTh TabIMIY PAaCTBOPUMOCTH AIJisl OTIpeZie/ieHUs] BO3MOXXHOCTH TMPOTeKaHUs peakilivii 00MeHa; 37IeKTPOXUMUUYECKUH sl HaTIPsKeHUH
(aKTUBHOCTH) MeTaJUIOB /IJisl OTIpeZie/ieHusi BO3MO>KHOCTH MPOTeKaHUsI peaklMii MeXX/ly MeTa/ylaM{ Y BOJHBIMU pacTBOpaMU KHCJIOT U COJIeif;
e Hab/oJaTh W OMUCHIBATH TIPU3HAKK U YCJIOBUSI TeUeHUs] XMMHUUYEeCKUX peaki[ui, Ae/aTh BBIBOJbI HA OCHOBAaHMM aHa/lW3a HaOmMofeHui 3a
9KCIepUMEHTOM;
® TIPOBOJUTH pacyueThbl N0 XUMHUUECKUM YPaBHEHHUSIM Ha HaXOXK/eHHe KOJTMUeCTBa, MacChl UM 00BeMa TIPOAYKTa Peaki[iu T0 KOJIMYeCTBY, Macce
Wi 00beMy HCXO/HOTO BeIeCTBA; C WCIIOJb30BAaHUEM TOHATHS «J0Jisi», KOTJla MCXOHOe BeIecTBO /IaHO B BHZE pacTBOpa C 3aJJaHHOMN
MacCOBOH Jl0/1el paCTBOPEHHOI'O BelL|eCTBa UIN COJEPIKUT OTpe/ie/IeHHYO [J0JII0 TPUMeCeH.
MeranpegMeTHbIe pe3y/abTaThbl 00yUeHHus

Yuammiics J0/DKeH ymemn:

® COCTaBJIATH Ha OCHOBE TeKCTa CXeMbI, B TOM UHCJie C IIpUMEeHeHHeM Cpe/ICTB I/IKT,
® CaMOCTOSATEeJILHO OCbOpMIIHTb OoTuerT, BKJ'IIO‘—Ia}OH_[I/II\/’I OIlMMCaHKWe 3KCIepUMEHTAa, e€ro pe3y/jbTaTOB, BBIBO/IOB;
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®  JCMO/b30BaTh TaKOW BUJ, MBICJIEHHOTO (UeanbHOr0) MO/IeTMPOBaHMs, KaK 3HAaKOBOe MO/lelMpOBaHUe (Ha MpUMepe ypaBHEHUN XUMHUeCKUX
peakLuii);

® pasnuuaTh 00BEM U COjiepKaHre TIOHSITHIA;

® pasnuuaTh POJOBOE U BUOBOE MOHSTHS;

®  OCYIIeCTBJISITh POAOBU/IOBOE OTIpefiesieHre TIOHSATHH.

Jdemoncrpanuu. Ilpumepsl (u3nueckux siBleHUM; a) myiaBneHue mnapaduHa; 6) auddys3us AyMMCTHIX BeLeCTB C TOpslleid JIaMIIOuKd
Haka/simBaHus. [IpyMepbl XUMHUECKUX SIBJIEHUH: a) TOpeHre MarHusi; 6) B3auMOZelCTBHe COJISTHOW KHUC/IOTHI C MPaMOPOM W/IM MeJIOM; B) TOJTyueHHe
rugpokcyga Meau (II); r) pacTBopeHMe MOMyueHHOrO TMAPOKCHAA B KWCAOTax; J) B3aumogercTtBue okcuzaa mesu (I1I) ¢ cepHoit kucnotou mnpu
HarpeBaHWU; e) Pa3/ioyKeHHe TiepMaHraHaTa Kajvst; )K) B3auMo/lelicTBre pa30aBeHHBIX KHUC/IOT C MeTa/l/IaMHU.

JIaGopaTopHbie onbIThL. 3. CpaBHeHHEe CKOPOCTH MCIapeHusi BOAbI U CITUPTA 10 MCUe3HOBEHUIO UX Karle/b Ha GWIbTPOBa/bHOU Oymare. 4.
OxucneHve Mely B IlaMeHU CIIMPTOBKU WM ropenku. 5. [IomMyTHeHMe M3BeCTKOBOM BOJbI OT BbIJbIXaeMOro yriaekucsioro rasa. 6. Ilomyuenue
YTJIEKMCIIOTO ra3a B3auMO/IeliCTBHEeM CO/Ibl U KUC/IOTHI. 7. 3amellleHre Meiu B pacTBope xiopuzaa meau (1) xxenesom.

IMpakTHueckass pa6ota Ne 5.IIpu3HaKy XUMUUYECKUX PeaKI|i.

HQEQMETHBIE pe3y/ibTaThl Oﬁy‘IEHI/IH:

Yvyamuiics 10/0KeH ymems:
e oOpamatkcs ¢ mabopaTopHbIM 000pY/I0BaHMEM M HarpeBaTeIbHBIMU MPUOOpaMK B COOTBETCTBUH C TTPaBU/IAMU TEXHUKH 0€30T1acHOCTH;
BBITIOJTHSATH MPOCTEHIIMe pUeMbl paboThI ¢ 1TabopaTOpHBEIM 000pyJ0BaHKEM: J1TaDOPaTOPHBIM IITaTUBOM; CITMPTOBKOW;
Ha0JTFO/1aTh 3a CBOMCTBAMU BEIeCTB U SBIEHUSMHU, POUCXO/SIIUMH C BelljeCTBaMMU;
OTMUCHIBATH XUMUYECKUH SKCIIEPUMEHT C TIOMOIIBI0 eCTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKa U S13bIKa XUMUM;
ZiefiaTh BBIBOJIBI 110 Pe3y/bTaTaM MPOBEAEHHOr0 KCIIePHMEHTa;
TOTOBHTH PAaCTBOPEHI C OTpe/ie/IeHHON MacCOBOH /[0/1eli paCTBODEHHOI'O BellleCTBa;
TIPUTOTOBUTH PAaCTBOP M PACCUMTATh MAaCCOBYIO ZIOJIF0 PAaCTBOPEHHOTO B HEM BeIL[eCTBa.

MeranpegMeTHbIe pe3y/abTaThbl 00yUYeHHs
Yuammiics J0/DKeH ymemn:

CAMOCTOSATE/IBHO MCII0/Ib30BAThH OIMOCpe0OBaHHOE HaGJ’II-O,ELEHI/Ie.

Tema 6. Teopusi 31eKTPOIMTHUECKON JUCCOI[HALMYU U CBOICTBA KJ/IACCOB HEOPraHUYeCKHUX coeJUuHeHuM (22 u)

15



[ToHusTe 00 37MEKTPOMTHUYECKOW AMCCOI[UALMK. DJIEKTPOUTHI U HEe3JIeKTPOIUThI. MeXaHH3M JMCCOI[HAIMH 3JIEKTPOJIUTOB C Pa3/HUYHbIM
THUTIOM XUMHUUECKOU CBs3U. CTereHb 3/1IeKTPOIMTHUECKOH auccorraiui. CUIbHBIE U C1a0ble 3/IeKTPOJTUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU 3JIEKTPOJIMTHUECKOUW Auccouyanvi. VIoHHble ypaBHEHWs peaklWi. Y CJIOBUS TIPOTeKaHHWsl peakiuv oOMeHa
MeX/1y 3JIEKTPOIMTaMU [I0 KOHI[a B CBETe UOHHBIX Mpe/CTaB/IeHU.

Knaccudukaiiys MOHOB ¥ UX CBOMCTBa.

Kucnorsl, ux knaccudukaius. [Juccoiyaliysi KUCIOT U UX CBOMCTBA B CBeTe TEOPUU JIEKTPOJUTUUECKON AucCcolUaliui. MoJieKysipHble U
WOHHBbIe YDaBHEHWs Peakldii KUCIOT. B3auMo/ieiicTBHe KHUCIOT C MeTa/lylaMd. DJIeKTPOXUMHUECKUH Dsij HamnpsDkeHWd MeTasisioB. B3anMoselicTBue
KUC/IOT C OKCHUJaMH MeTajyIoB. B3auMopeiicTBUe KHCIOT C OCHOBAHUSMU - peakiysi HeWTpaiv3alud. B3aumogelicTBHe KHUCIOT C COJSIMH.
Vcrosib30BaHye TabMIbl PACTBOPUMOCTH /ISl XapaKTePUCTUKM XUMHUUECKUX CBOMCTB KHMCJIOT.

OcHoBaHus, WX Kaaccudukaius. [uccouyaiidss OCHOBaHWMM M WX CBOMCTBA B CBeTe TEOPUM 3JIEKTPOJUTUUECKON IUCCOIUALIUM.
B3anmojelicTBie OCHOBAHMM C KHC/IOTAMH, KUCIOTHBIMM OKCHUZAAMHM W COJSMH. VIcriosb3oBaHue TabUIbl PAaCTBOPUMOCTH [jIsl XapaKTePUCTHKHU
XUMHUUECKUX CBOMCTB OCHOBaHUM. Pa3nokeHue HEPaCTBOPUMBIX OCHOBaHUM rpu HarpeBaHUHU.

Comu, ux KnaccubuKalusi W JUCCOLMAllMsl pa3/UuHbIX TUMOB cosiell. CBOMCTBA COMeMl B CBeTe TEeOpHUH 3/eKTPOJIMTUUYECKOW [IUCCOI[HAlHU.
B3aumogeiicTBue coseli ¢ MeTa/ulaMd, YCIOBHSI TPOTeKaHUWsI 3TUX peakuui. B3aumogelicTBue cosieli C KHCIOTaMHM, OCHOBAaHUSIMU U COJISIMH.
Vcrosib30BaHye TabMIbl PACTBOPUMOCTH /ISl XapaKTEPUCTUKA XUMHUECKUX CBOMCTB COJIeH.

O06o0111eHMe CBeleHUH 00 OKCH/IaX, UX KIaCCU(MHUKAIIMU U XUMHUUECKHUX CBOMCTBAX.

[eHeTHYeCKHe Psi/IbI META/IZIOB U HEMeTa/UIOB. ['eHeTHUeCKasi CBSI3b MeXKy K/lacCaMHM HeOpraHWUeCKHX BelleCTB

OKUCUTeTbHO-BOCCTAaHOBUTETbHBIE peakiiui. OKUCIUTETb ¥ BOCCTAaHOBUTE/Tb, OKUC/IEHHE U BOCCTAaHOB/IEHHE.

Peaki MOHHOTO OOMeHa W OKHMC/IMTebHO-BOCCTAaHOBUTE/bHbIE peakluu. CocTaBieHHe ypaBHEHUM OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakiyii MeTO/IOM 3/IEKTPOHHOTO DasaHca.

CBolicTBa MPOCTHIX BEIECTB - META/IZIOB U HEMETAJI/IOB, KUC/IOT U COJIeM B CBeTe Tpe/[CTaB/IeHU 00 OKHCIUTe/TbHO-BOCCTAHOBUTEIBHBIX ITPOIeCCaXx.

HQEAMETHI)IE pe3y/ibTaThbl OGX‘IEHI/IH:

Yuammiics J0/DKeH ymemn:

® LCIO/Mb30BaTh MPU XapaKTePUCTHKe TMpeBpallleHWl BelleCTB TOHSTHS: «PacTBOP», «3JIEKTPOJUTUUECKAs: AUCCOLIMALUS», «3JI€KTPOJIUThHI»,
«HEJJIEKTPOJIUTBD», «CTeleHb AUCCOLMAINN», «CUIbHBbIE 3IeKTPOJUTHI», «CIa0ble 3T€KTPOUTBI», «KATHOHBI», «aHHUOHBD», «KHUCIOTHI»,
«OCHOBaHHMsI», «COJIN», «HOHHBIE PEAKIMW», «HeCO1e00pa3yolue OKCH/IbI», «C0Ie00pa3yroIie OKCHIb», «OCHOBHbBIE OKCH/IbI», «KHUCJIOTHBIE
OKCHU[IbI», «CpeJHHe COJN», «KUC/ble COMU», «OCHOBHBbIE COJIN», «T€HeTUUYeCKU! psf», «OKHUCIUTeTbHO-BOCCTAHOBUTE/bHbIE peaKLun»,
«OKHCIUTEJTb», «BOCCTAHOBUTE/IbY», «OKHUC/IEHHE», «BOCCTAHOB/IEHHEY);

®  OMUChIBaTh PaCTBOpPEHHE KakK (PU3NKO-XUMHUeCKU MpoLiecc;

®* WUIIOCTPUPOBAThb IpHMMepaMy OCHOBHbIE TIOJIO)KEHHUSI TeOPUU 3JIeKTPOJUTUUECKOW [UCCOLMAl[i{; TeHeTHYeCKyH B3aMMOCBSI3b MEXAY
BellleCcTBaMU (MIPOCTOe BeLeCTBO — OKCUJ, — THUAPOKCU — COJIb);

® XapaKTepu3oBaThb O0O0Il[e XUMUUYECKHe CBOMCTBA KHUCJIOTHBIX KW OCHOBHBIX OKCH/IOB, KHC/IOT, OCHOBAaHMM U COJIel C TIO3WI[UN Teopuu
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3/1eKTPOJIMTUUECKON AUCCOLMALIUY; CYIIIHOCTb 371eKTPOUTHYECKOM UCCOLMALMY BellleCTB C KOBaJIeHTHOW TMOJISIPHOM M MOHHOW XUMUUEeCKOMN
CB$I3b10; CYIITHOCTh OKUC/IUTETbHO-BOCCTAHOBUTE/TLHBIX PeaKIUii;
® TIPUBOJUTH TPUMEPHI PeaKI[|H, MOATBEPXKAAIOI[UX XUMHUECKHe CBOMCTBA KHUC/IOTHBIX M OCHOBHBIX OKCH/IOB, KHC/IOT, OCHOBAHHI M COJIel;
CYII[eCTBOBAaHME B3aMMOCBSI3U MeXKy OCHOBHBIMH K/laCCAaMU HeOpraHUUeCKUX BeIlleCTB;
® K/IacCUPULIMPOBATh XUMHUECKHE PEaKIMU 110 «M3MEeHEeHHUIO CTereHel OKUC/IeHHs 37IeMeHTOB, 00pa3yroIIuX pearupyrolye BelecTBa»;
®  COCTaB/SATH YPaBHEHUs 3eKTPOJIMTUUECKON AMCCOIMALIMU KUCJIOT, OCHOBAHUM U COJiel; MOJIeKY/IsipHbIe, TIOJIHbIe W COKpallleHHble HOHHbIe
ypaBHEHUsI PeaklUii C y4acTHeM 3JIeKTPOJIUTOB; ypaBHEHUsI OKUCUTETbHO-BOCCTAHOBUTEIbHBIX PeaKI|id, UCI0Jb3ys] METOJ, JIeKTPOHHOTO
OanaHca, ypaBHEHHs] peakldid, COOTBETCTBYIOIIUX IOC/IeZI0BATe/IbHOCTH («IIEIOUKe») TpeBpallleHu HeOpraHU4YeCKHUX BEl[eCTB pa3TUUYHbIX
K/1aCCOB;
orpe/ie/isiTh OKUC/TUTE/b U BOCCTAHOBUTE/Ib, OKMC/IEHHEe Y BOCCTAaHOBJ/IEHHE B OKUC/IUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKIUsIX;
yCTaHaB/IMBaTh TIPUUYMHHO-C/IeZICTBEHHBIE CBSI3U: K/IaCC BeIljeCTBa — XUMHUYeCKHe CBOWCTBA BeleCTBa;
HaOJ/TF0/IaTh M OTIMCHIBATh PEaKILIMU MEXKY 3JIeKTPOJUTaMH C MIOMOIIbIO eCTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKa XUMMUU;
TIPOBO/INTD OTIBITHI, TIOITBEP>K/JAIOIIIe XUMHUUEeCKHe CBOMCTBA OCHOBHBIX K/IaCCOB HEOPTaHUUECKUX BeIIeCTB.

MetanpegMeTHbIe pe3y/IbTaThl 00ydyeHHs

Yuyaluiicsi 10/KeH yMemn:
® /esiaTh TIOMETKH, BBIMIUCKH, LIATUPOBaHKE TEKCTa;
COCTaB/IATh TOK/IA/I;
COCTaB/ISATh HA OCHOBe TeKCTa rpadyKu, B TOM UKc/ie ¢ mpuMeHeHueM cpefictB MKT;
B/IQJIeTh TaKUM BH/IOM H3/I0)KEHUsI TEKCTa, KaK PaCcCyK/eHHe;
WCTIO/Tb30BaTh TaKOW BUJ, MBIC/IEHHOTO (M/eaqbHOr0) MOJIeTMPOBaHUs, KaK 3HAKOBOe MOjle/TMpOBaHWe (Ha TMpUMepe ypaBHEHUWM peakiuit
JIVCCOLIMAL[MM, UIOHHBIX YPaBHEHUM peaklvi, Moaypeakliii OKUC/IeHUsI-BOCCTaHOB/IEHNS);
pa3nMuaTh KOMIIOHEHThI /0Ka3aTe/IbCTBa (Te3uc, apryMeHThl U GopMy [J0Ka3aTelbCTBA);
®  OCYIIEeCTB/STh MPSIMOe UHAYKTUBHOE ZI0Ka3aTelbCTBO.

JeMoHcTpanuu. VcrnbiTaHue BelleCTB U UX PaCTBOPOB Ha 3/1eKTPOMPOBOAHOCTh. 3aBUCUMOCTh 371eKTPOMPOBOJAHOCTU YKCYCHOM KUCJIOTHI OT
KOHL|eHTpaLuu. B3anmozielicTBre LJMHKA C Cepoi, COJITHOU KUC/I0TOM, XaopuzaoM meau (I1). 'openue marnus.

JIaGopaTopHbIe onbIThI. 8. Peakiiyi, XapakTepHble [jisi PACTBOPOB KUCJIOT (COISTHOM UM CepHOM). 9. Peakijuu, XxapakTepHbIe /i1 PaCTBOPOB
miesiouent (TUpoKCcuAoB HaTpus win Kanusi). 10. [TosiydeHre v CBOMCTBAa HEPACTBOPUMOI'O OCHOBaHUs, HanpuMep ruzipokcuaa meau (II). 11. Peakuuu,
XapaKTepHbIe /11 paCTBOPOB coJieii (Harpumep, Auist xyopuja meau (I1)). 12. Peakiuu, XxapakTepHble /s OCHOBHBIX OKCHU/IOB (HaripuMmep, AJisi OKCHZia
KasbLus). 13. Peakiiuy, XxapakTepHble /7151 KUCJIOTHBIX OKCHZ0B (HaripuMep, [/1s1 YIJIeKUC/I0ro rasa).

IIpakTHueckas padora Ne 6. CBoliCTBa KHUC/IOT, OCHOBAaHHWM, OKCHIOB U COJIEH.
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IIpakTHueckas padora Ne 7. PereHre 5KcriepuMeHTa bHBIX 3a/1au.

IIpepMeTHBIe pe3y/IbTaThl 00yUeHHs

Yuyammiics J0/DKeH ymemn:
e oOpamathces ¢ mabopaTopHbIM 000py/JOBaHHEM U HarpeBaTeIbHBIMU MPUOOpaMU B COOTBETCTBUH C TTPaBUIAMU TeXHUKH 06e301acHOCTHY;
BBIMOJTHSATE POCTEHIITHe TTPHeMbI 0OpalljeHHs C JabopaTopHbIM 000pY/J0BaHHEM: J1TabOPAaTOPHBIM IIITATUBOM, CITMPTOBKOM;
Habr0/1aTh 3a CBONCTBAMU BeIlleCTB U SIBJIEHUSIMH, TIPOUCXOASILUMHU C BellleCTBaMU;
OTMCHIBaTh XUMUUECKUM SKCTIEPUMEHT C TOMOII[bI0 eCTeCTBEHHOT0 (PYCCKOTO UK POJHOTO0) si3bIKa U s3bIKa XUMUM;
JlefiaTh BBIBO/IbI TIO Pe3y/IbTaTaM MPOBeIeHHOr0 SKCIIepUMeHTa.

MeranpeMeTHbIe pe3y/IbTaThbl 00yuyeHHs

Yuarmuiicst 10/KeH yMemb:
® ompejensiTh, UCXOAS U3 Y4eOHOM 3a7aur, He0OX0AMMOCTb HEIOCPe/ICTBEHHOTO W/IM OTTOCPeJOBAaHHOTO HAO/IO/1eHNST;
® camMocCTosiTeTbHO (POPMUPOBATEH MPOTPAMMY 3KCIlepUMeHTa.

TPEBOBAHMUA K YPOBHIO I1O/II'OTOBKMU BBIITY CKHUKOB.

BbInyCKHUK HAYYUTCH:
* OMMCBIBATh CBOWCTBA TBEP/BIX, )KUAKHUX, a3000pa3HbIX BEIECTB, BbIJE/ISAST UX CYIIIeCTBEHHbIE PU3HAKHY;

* XapaKTepr30BaThb BelleCTBa [0 COCTaBy, CTPOEHHWIO U CBOWCTBaM, YCTaHaBIMBAThb IPUYMHHO-C/IE[CTBEHHble CBS3UM MeXJy [aHHbIMU
XapaKTepUCTUKaMU BelllecTBa;

* pacKpbiBaTb CMBIC/I OCHOBHBIX XUMUUECKUX TOHSITUM «aTOM», «MOJIeKyJia», «XMMHUYEeCKUM 5/IeMEeHT», «IPOCTOe BeLeCTBO», «CJIOXKHOe
BellleCTBO», «Ba/JIEHTHOCTb», UCII0JIb3ysl 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTaB MPOCTEMIINX BeIeCTB C MOMOIbI0 XUMUYeCKUX (OPMYJ U CYIIHOCTb XMMHUECKMX PEeaKLHH C MOMOIBI0 XUMHUYeCKUX
ypaBHEeHHH;

* BBIUMC/IAT OTHOCHTE/IBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELL|eCTB, a TaKKe MAaCCOBYIO JIO/IF0 XMUMHUECKOTO 3/1eMeHTa B COeJMHEHUSIX
JJ11 OLIeHKHU MX NPaKTUUeCKON 3HaUMMOCTH;

* CPaBHHMBATh 110 COCTABY OKCH/Ibl, OCHOBaHUsI, KUC/IOTbI, COJIY;
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* KJIaCCU(ULIMPOBAaTh OKCH/IbI U OCHOBAHKS TI0 CBOKCTBAM, KUC/IOThI M COJIY 110 COCTaBY;

* TI0/Tb30BaThCs1 J1abOpaTOPHBIM 000PYJ0BaHUEM M XUMHUECKOH ITOCY/10M;

* IPOBO/IUTH HECJ/IOXKHbIe XMMHUEeCKHe OIBbIThl M HaOMo/|eHrsl 3a U3MeHeHUsIMU CBOMCTB BeIL|eCTB B TpOLiecce WX TpeBpallieHui; coOsoaaTh
TpaBW/Ia TeXHUKU 06e30MacHOCTY NP MPoBejleHNH Hab/ioieH i U OTIbITOB;

* pa3MuaTh 3KCIEepUMEeHTaTbHO KHC/IOTHI U IIE0UH, T0JIb3ysCh WHAWKAaTOpPaMH; OCO3HaBaTh HEOOXOJUMOCTL COOMoZieHus: Mep 6e30macHOCTU
npy o0pallieHrn C KUCI0TaMU U 11ie/lo4aMu.

* PaCKpbIBaTh CMbIC/I IepUOgUUecKoro 3akoHa 1. . MeHeneeRa;

* OTMMCHIBATh U XapaKTepPU30BaTh TAOIMUHYIO ()OPMY MEePHUOJUECKON CUCTeMBI XUMUUYECKHX 3JIEMEHTOB,;

* XapaKTepr30BaTb COCTaB aTOMHBIX fi/iep Y pacripe/ie/ieHHe YKc/a 3/1eKTPOHOB 10 37IeKTPOHHBIM CJI0SIM aTOMOB XMMMUECKUX 3/1eMEHTOB MaslbIX
TIepro/I0B MepPUOINYeCKOl CUCTEMBI, a TAaK)Ke Kaus U KaslbLus;

* pa3/MyaTh BUZbI XUMUUECKOW CBSI3W: MOHHYIO, KOBA/IEHTHYIO MOJ/ISIPHY0, KOBAJIEHTHYO0 HEMOJISIPHYI0 U MeTa/UINYeCKylo;

* 1300pa)kaTh 37IEKTPOHHO-UOHHBIE (HOPMYJIbI BEIeCTB, 00pa30BaHHBIX XUMHUECKUMH CBSI3SIMU Pa3HOTO BU/IA;

* BBISIB/IATh 3aBUCUMOCTb CBOMCTB BellleCTB OT CTPOEHUS UX KPUCTa/UIMYeCKUX PellIfTOK: NOHHBIX, aTOMHBIX, MOJIEKY/ISPHBIX, MeTa//INYeCKHUX;

* XapaKTepr30BaTh XUMUYECKHE 3JIEMEeHThl U MX COeJVHEHUs Ha OCHOBE TOJIOXKEHHs 3JIEMEHTOB B TMEPUOAMYECKON CHCcTeMe W 0COOeHHOCTel
CTPOEHUS UX aTOMOB;

* XapaKTepr30BaTb HayyHOe M MHPOBO33peHYecKOoe 3HaueHHe MMepuoMYecKOro 3aKoHa U TMepuoIMYecKOil CUCTeMbl XMMHUECKUX 3/IeMEeHTOB
[. V. MeHpeneeBa; * 00bACHATH CyThb XMMHUUECKHX MPOLIECCOB U UX MPUHLUITHAIBHOE OT/IMUYME OT PU3NYeCKUX;

* Ha3bIBaThb MIPU3HAKU U YC/IOBUSI POTEKaHUSI XUMUUECKUX peaKLuii;

* yCTaHaB/IMBaTh NPUHA/IIEKHOCTh XMMUUECKOW peakLvy K Orpe/ie/IéeHHOMY TUITy 110 OZHOMY M3 K1acCU(UKALJMOHHbIX ITPU3HAKOB: 1) M0 UKy U
COCTaBY MCXO/IHBIX BeIlleCTB U MPOJYKTOB peakluy (peakL[u CcoeIMHeHUs], pa3/ioXKeHusl, 3aMmellieHrst U 0OMeHa); 2) 10 Bbl/Ie/IeHHIO WU TIOT/I0IIeHUI0
TerUIOThl (peakiuy 3K30TepMUYecKHe U 3HJ0TepMUYecKHe); 3) 0 H3MEHEHWI0 CTeleHell OKWC/IeHUs XUMHUYeCKHUX 5J/IeMEeHTOB (peakLuu
OKUC/IUTeTbHO-BOCCTAaHOBUTEbHBIE); 4) TI0 00paTUMOCTH TpoLjecca (peakijuu obpaTiMble U HeobpaTHUMbIe);

* COCTaB/IATh YpaBHEHHUS 3/1eKTPOJUTUUECKOW AWCCOLMALMM KUCJIOT, Iljelouel, CoJiel; MoJiHble U COKpallléHHble WOHHbIe yYpaBHEHHUsl peakluii
oOMeHa; ypaBHEeHHsI OKHC/TUTe/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLvi;

* IPOTHO3UPOBaTh MPOAYKTbl XMUMHUYECKUX peakLui Mo (opMyJ/amM/Ha3BaHUsSM HCXOJHBIX BeleCTB; ONpe/ensTb HCXOJHble BelllecTBa I10
(hopMyam/Ha3BaHUSIM MIPOJIYKTOB PeakLvy;

* COCTaB/ISITh YPaBHEHUs Peaklyi, COOTBETCTBYIOLIUX IOC/Ie0BAaTeIbHOCTH («IIeIOUKe») TpeBpallieHnii HeopraHuUeCKUX BeIeCTB Pa3/IMndHbIX
K/1aCCOB;

* BBISIBJIATH B MpOLiecce 3KCIIeprMeHTa NpHU3HaKW, CBU/IeTe/IbCTBYIOLIME O POTeKaHNH XUMUYeCKOU peakiuy;

* IPUTOTOBJISATH PACTBOPSI C OIpeie/IEHHOM MacCOBOM [10Jiel PACTBOPEHHOTO BellleCTBa;

* orpe/le/ISiTh XapakTep CpeZibl BOAHBIX PACTBOPOB KHUCJ/IOT U 11jeJIouel 10 U3MeHeHUI0 OKPacKU MHAWKaTOpOB;

* IPOBO/IUTH KaueCTBeHHbIe PeaKLvy, Mo/ITBepsKAarolije Haluuyre B BOJHBIX paCTBOPAax BeleCTB OT/e/IbHbIX MOHOB
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* OmpeJieNiATh MPUHA/AIEKHOCTh HEOPraHWYeCKUX BellleCTB K OHOMY U3 U3yUeHHbBIX K/IaCCOB/TPYIII: MeTa/libl U HeMeTasl/ibl, OKCU/Ibl, OCHOBAHUSI,
KUCJIOTBI, COMY;

* COCTaBJIATH (HOPMY/JIbI BellleCTB M0 UX Ha3BaHUSIM;

* OTpe/ieJiATh BaJIeHTHOCTD U CTeTleHb OKUC/IeHUs 3/IEMEHTOB B Bell[eCTBaXx;

* COCTaBJATH (POPMYJ/Ibl HEOPTaHUUECKUX COeZUHEeHHH 0 BaJIeHTHOCTSIM U CTerleHsIM OKUC/IeHUsI 3/IeMeHTOB, a Tak)Ke 3apsi/jlaM MOHOB, YKa3aHHbIM
B Tab/MIle paCTBOPUMOCTH KHUC/IOT, OCHOBAHUK U COJIEH;

* OOBSICHITD 3aKOHOMEDPHOCTH WU3MeHEeHHs] (PM3NUeCKUX U XUMUUYECKHX CBOMCTB TPOCTHIX BelllecTB (MeTa/yIoB M HEMETA/UIOB) U UX BBICIIAX
OKCH/IOB, 00pa30BaHHBIX 37IeMeHTaMH BTOPOTO U TPEThETO MepPUO/IOB;

* Ha3bIBaTh O0IIMe XUMUYeCKHe CBOMCTBA, XapaKTepHbIe /IJIsi TPYTI OKCH/IOB: KUC/IOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIMe XUMHUUECKHEe CBOWCTBA, XapaKTepHbIe [I/Is KXKZ0T0 M3 K/IaCCOB HEOPTaHUUECKUX BeIIeCTB: KUC/IOT, OCHOBAHHUH, COJel;

* IPUBO/IUTH TIPUMEPhI PeakKivii, MOATBEePXKAA0LMX XMMHUUeCKUe CBOMCTBAa HEOPraHWYeCKUX BelleCTB: OKCU/IOB, KUC/IOT, OCHOBAHUM U COJiel;

* OTpe/ieJiATh BellleCTBO-OKUC/IUTEb U Bell|eCTBO-BOCCTAHOBUTE/Ib B OKUC/IUTE/TbHO-BOCCTAHOBUTEJIbHBIX PeaKI[usiX;

* COCTaBJISITh OKUC/TUTETHHO-BOCCTAHOBUTE/TBHBIN OanaHC (/1 U3yueHHbBIX PeaKLyii) 1Mo Mpe//IoXKeHHbIM CXeMaM peaKIHii;

* POBOJUTH JIaOOpaTOPHbIE OILITHI, TOATBEPKAAIOIIINE XMMUUeCKe CBOMCTBA OCHOBHBIX K/IaCCOB HEOPTaHUUeCKUX Bell[eCTB,;

BbINYCKHUK MOJYYUT BO3MOXXHOCTh HAYYHThCH:

* IPaMOTHO 00paIlaThCs C BEI[eCTBAMH B OBCEHEBHOM >KU3HH;

* 0CO3HaBaTh HEOOXOJUMOCTEL COOTFO/IeHUST TIPABHJT KOJIOTHUECKU 0e30T1acHOTO MOBe/IeHNs] B OKPY>KaroIllel IpUPO/IHON Cpefe;

* IOHUMAaTh CMBICT U HEeOOXOAUMOCTb COOJIIO/IeHUsT MpeJICaHuk, TMpeJjiaraéMbIX B WHCTPYKLUSIX T0 HWCIO/Ib30BAHUIO JIEKAPCTB, CPE/ICTB
ObITOBOM XMMUH U [P.;

* UCII0/Tb30BaTh NIPUOOPETEHHBIE K/THOUEeBbIe KOMIIETEHTHOCTH TIPH BBITIOJIHEHUH HCC/Ie[0BATEe/TbCKUX TIPOEKTOB 10 U3YUEHHI0 CBOKCTB, CTIOCOO0B
TIOJTyYeHHsI U pacrio3HaBaHMsI BEIIIECTB;

* pPa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCITI0/b3Ysl CPE/ICTBA YCTHOM M MTMCbMEHHOW KOMMYHHUKAIIUU TIPU paboTe C TeKCTaMU yueOHUKa
Y JIOTIO/THUTE/ILHOW JTMTEPATyPOM, CTIPaBOUHBIMU TabO/IUIIaMH, MPOSIB/ISTh TOTOBHOCTh K YBa)KEHUIO MHOW TOUKH 3PEHUs TTPU 00CY>KJeHUN Pe3y/bTaToB
BBITIOJTHEHHOH paboThI;

* 00BEKTHBHO OIleHMBaTh WMHGOPMAIMI0 O BEIL[eCTBaX W XUMUUYECKHMX IPOI[eCCaX, KPUTHUECKH OTHOCUTHCS K TICEBAOHAYYHOM WHQOpMaliH,
HeJ0OpOCOBECTHOM pek/lamMe, KacaroleHcst UCI0/Ib30BaHUS Pa3/IMUHbIX BEIIIeCTB.

* 0CO3HaBaTh 3HAUEHHWE TEOPETUUECKUX 3HAHUH /I/Is1 TPAKTUUECKOH eATeIbHOCTH YeI0BEeKa;

* OMUCHIBATh U3yUeHHbIE 00BEKTHI KAK CUCTEMBI, TPUMEHsIs JIOTUKY CUCTEMHOTO aHa/Iu3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEDHOCTSIX TePUOANYECKON CUCTEMbI XMUMUUYECKMX 3JIEMEHTOB /11 OObSICHEHHWsS W TIPeJBUEHUS CBOWMCTB
KOHKDETHBIX BEIIIeCTB;

* pa3BUBaTh UH(POPMAI[HOHHYIO KOMITIETEHTHOCTD MTOCPEICTBOM YI/Ty0/IeHUs] 3HaHUH 00 UCTOPUN CTAaHOBJIEHHSI XUMUUECKOW HayKH, eé OCHOBHBIX
TIOHSTHH, IePUO/IMUECKOTO 3aKOHA KaK O/IHOTO W3 Ba)KHEUIIIMX 3aKOHOB MPHUPOJbI, a TAK)KE 0 COBPEMEHHBIX [JOCTHKEHUSIX HAYKH U TEXHUKH.
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* COCTaBJIATH MOJIEKY/ISIPHBIE U TTOJIHbIe HOHHbIE YPaBHEHUSI 110 COKPAIEHHBIM MOHHBIM YPaBHEHUSIM;
* IPUBO/IUTh TIPUMeEPbI peakLiii, MOATBeP>K/Ja0IIMX CYyllleCTBOBaHUE B3aUMOCBSI3U MeK/y OCHOBHBIMU KJ/laCCaMW HeOpPraHWYeCKUX BellleCTB;
* IPOTHO3UPOBATh Pe3y/IbTaTbl BO3AEUCTBYS Pa3/IMUHbIX ()aKTOPOB Ha U3MeHeHHe CKOPOCTH XUMUUYEeCKOU peakLvy;
* IPOTHO3UPOBATh Pe3y/IbTaThl BO3AEUCTBUS Pa3/IMUHBIX ()aKTOPOB Ha CMelljeHHe XUMHUYeCKOr0 paBHOBECHSI.

¢ [IPOrHO3MPOBATE XUMHUUECKHE CBOICTBa BellleCTB Ha OCHOBE€ MX COCTaBd U CTPOEHMHS;

¢ IPOrHO3MPOBATH CII0COOHOCTh BelleCTBa TIPOABJIATE OKHUC/IWUTE/IbHbIE WM BOCCTAHOBHUTEJ/IbHBIE CBOMCTBa C y‘—IéTOM CTereHer OKHC/IeHUS
3JIEMEHTOB, BXOJAIIMX B €ro COCTaB,
* BLISIBJIATH CYyILIleCTBOBaHUE reHeTUUYeCKOl B3aMMOCBSI3U MEXYy BeleCTBaMU B pAAY: IIPOCTOE BELIeCTBO — OKCHUJ — T'MPOKCU — COJIb;

¢ OpPraHM30BbIBATDL, ITPOBOAWUTL YUYEHUUYECKHE MMPOEKTLI 110 NCC/IeJ0BaHUIO CBOMCTB BelleCTB, MMEIIIMX Ba>)KHOE ITPAaKTHYeCKOe 3HaUeHHe.

Hoypouﬂoe n/jiaaHupoeaHue no Xxumuu, 8 kaacc,

(2uaca e Hedemo, 8ce20 68 uacoe), YMK O. C. I'abpuensina
(pabota B hopme 11eHTpOB 06pa3oBaHus [U(DPOBOro U eCTECTBEHHO-HAYYHOTO Mpodus «Touka pocTa»).

ypOKa

ypOKa

CopepsxaHve TIpOrpaMMHOTO
Marepuasa

Ko
JIA-

Harta

IToBTOpEHUKE

Homa
LIHee

3aganus, opmupytomue Y'Y/

W cnonn3oBa-
"Hue UKT
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1o 1o yec 3ajja- | peryns- | Mo3HaBa- | KOMMYHH- | JIMYHOCT
npefi- | TeMe TBO 131503 THBHbIe | TeJibHble | KaTUBHbIE | Hble
MeTy ya-
COB
Tema 1. BBepenue B xumuio (6 yacos)
1 1 BBoanbIli uHCTpYKTaXx o Th 1 ®dusmyeckue | 81, ®opmu- | opmu- | Popmu- dopmu-
ripu pabore B KabuHeTe XUMUU. CBOMCTBa, ymp. 4 | poBaHMe | pOBaHHWe | pOBaHHe pOBaHue
[Tpengmet xumuu. Bermectsa. ¢ur3nueckoe TOHATUS | YMEHHUSI | YMEeHUsI VHTepeca
TEJIo o xumuu | Habmoza | pabortate | K
2 2 [TpeBpaluenus BerecTs. Posb 1 ®dusuyeckue | 82,3 |uee Th, B Mapax, HOBOMY | BupTtyanbHas
XUMHUH B JKHM3HU UeioBeKa. CBOMCTBA pOJIM B Jienartb OoTBeuaTh | IpegMe- | jjabopaTopus
3 3 IIpakTueckue padorhbr: Nel. 1 ATom c.174 | XuU3HU BBIBOJbI | Ha Ty. IIpesenTauus
«IIpnémsbl yeJjioBeKa | IIpU BOIIPOCEI
obpaitieHusi ¢ 1abopaTOPHBIM MIpOBeJie | yuMTeJs,
000py/1I0BaHEM» HUU yMeHue
4 4 [Tepuognueckas cucrema 1 84 OTIbITOB, | MCII0JIb30-
XMMUUYeCKUX 37eMeHToB /1. 1. yYMeHHA BaThb
MeHgeneeBa. 3HaKU paboTaTh | XUMHUYeCK
XUMUYEeCKUX 3JIEMEeHTOB. C KHUTOM | UM A3BIK,
5 5 Xumuyeckue GOpMyJIbl. 1 Haumensliiee | §5 uc yMeHUE
OTHOCHTe/IbHasi aTOMHasi U obiiiee yTIp. nepuoau | pabortath
MOJIeKy/ISIpHast Macca. KpaTHoe, 1,4 UeCKOM | €
aTom, CucTe- XUMUYec-
MoOJleKy/a MOH. KOH
NIOCY/IOH.
6 6 IIpakTueckue padothbr: Ne2. 1 C.180
«HabmrozieHue 3a ropsiei
CBeYOn»
Tema 2. AToOMBI XMMHUY€CKHX 3/IeMEeHTOB (7 4acoB)
7 1 OcCHOBHEBIE CBefIEHUs O 1 ATom. 86,7 ®opmu- | @Popmu- | opmu- ®opmu- | I[IpeseHTarus
CTPOeHUU aTOMOB. M30TombI Ctpoenue pOBaHue | pOBaHWe | pOBaHHUeE pOBaHue
sjpa aToMa MOHATUA | YMEHHUsI | yMeHUsI VHTepeca
8 2 CtpoeHue 3/IeKTPOHHBIX 1 OJ1eKTPOH 88, o cTpoe- | paboraTb | CiIymIaTh K [Ipe3eHTanys
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000/10U€eK aTOMOB. [Tepuog. 9c.52 | Huu c yuuTe/s, KOHKpeT-
['pynmna ynp.2 | atoma, KHUTOW, | BECTH HOMY
9 3 Noubl. oHHag xumuyeckas 810 XAMHUYeC | yMeHus | Juajior C XUMHUEC
CBSI3b. ynp. 5 | Kou VHTETPU | yuuTeeM | KOMY
c.62 CBA3U U | poBaTh Y PYTUMM | dJIeMeH-
10 4 KoBaneHnTHasi CBSI3b. 811, ee 3HaHUS yyaldMu- | Ty, ITpeseHTarys
yrp.2 | BUAax. U3 cel. IMONCK
.66 () Z€3714%1 JIOTIO/THU
11 5 Metanmuueckass XuMHUuecKast 812 B TeJIbHOU [Ipe3enTauus
CBS3b. XUMHUIO. rvHdopma
12 6 O6o0111eHrE ¥ CUCTEMAaTH3aIHsI 8§4-12 UK O [Tpe3eHTarys
3HaHUH 10 TeMe: «ATOMBI IToBTO HEM.
XUMUYECKUX 3JIeMEeHTOB» pUTh
OCHOB
HbIe
TIOHSAT
ust
TeMbI
13 7 KonTtposibHasi padorta Nel 1o
TeMe: «AMOMbl XUMUYECKUX
3/1EMEHIMo8»
Tewma 3. ITpocTbie BenjecTBa (5 4acoB)
14 1 IIpocTele BelljecTBa-MeTaslIbl. ®usnyeckue | §13 ®opmu- | YmeHue | YMeHue Osnage- | [Ipe3seHrtanys
CBOMCTBA poBaHWe | paboTaTh | COTPYJHM | HUE
15 2 IIpocTeie BelllecTBa-HeMeTaslIbI. ®usuueckue | §14, IIOHATUSA | C Yyarthb C HaBbIKa-
Asnotponus. CBOMCTBA yrnp.3 | o Metan- | yueOHU- | yuuTeneM | MU Jjist
16 3 KonnuecTtBo BerjectBa. MoJib. OtHocutesnbH | 8§15, Jlax, KOM, B IIOMCKe | MPaKTH-
MosnsipHasi Macca. ast aToMHast ¥ | yrip.1- | HemeTan | JonosHu | u cbope 4eCKOM
MoOeKyJisipHa | 3 nax, TenbHOM | uHoOpMal] | JesiTeNb-
s1 MaccChl KO/IM4YeC | Jdrepary | Wy, HOCTH.
17 4 MouisipHBIT 00BEM Ta30B. KomnuectBo | §16, TBe pOW.Iepu | CIyIlaTh
Bell[eCcTBa yIp. 1, BellecT- oauyec- ero.
2 Ba. KOU
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18 5 Pemienne 3amayu o temam: 1 KomnuuectBo 8§15, CHCTe-
«MonspHblli 06bem 2azos, BelLleCTBa, 16 MOA.
KO/IUYecmeo eewjecmea». MOJIsIpHast ymp.
Macca, 4-5,
MOJISIPHBIN c.85
obneMm,
MOCTOSIHHAs
ABorazipo
Tema 4. CoeariHeHNsI XMMHUYECKHX 3/1eMeHTOB (16 uacoB)
19 1 CTeneHb OKUC/IEHVSI. 1 817, ®opmup | YMenue | YMeHue Ymenue | IIpe3enTarjus
ymp.1, | oBanue | paboraTth | paboTaTth | WUCMOJB-
2 MOHATUSA | C B 1apax, B | 30BaTh
20 2 BaskHeliime Knaccel GMHApHBIX 1 818, 0 yueOHH- | Tpynmax, | 3HaHUS B
coezyuHeHMI. OKCHABL. yrp.1 | CTeleHH | KoM, oTBeuaTh | OBITY.
4 OKWCJ/Ie- | YMeHHe | Ha
21 3 OcHoBaHHUS1. 1 §19, HUA, COITOCTaB | BOIIPOCHI
yIip.4- | KJI1acCOB | JiAATb, yuuTess.
5 coefivHe | paboTaTh
22 4 Kucnotsl 1 8§20, HUH, C
ynp.3, | YMCTHIX | (hopmyia
5 BellleCT- | MHU.
23 5 Comu 1 821 Bax v
24 6 CocraBnenue (hOpMyJ COJIEH. 1 821, CMECHX.
ymp.2,
3
25 7 O600611eHIe U CHCTeMaTH3aL[Hst 1 [ToBTO
3HaHUH 10 TeMe «BaxHelne PUTh
K/1acchl OMHAPHBIX COeMHEeHUH» OCHOB
Hble
TIOHSAT
ust
TeMbI
26 8 AmopdHble u KpucTainyeckue | 1 ATtom. 8§22 [IpesenTauus
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BeljecTsa. Tumnbl

Monekyna

KPUCTa/UTMYeCKUX pereToK dusunyeckoe
TeJ1O.
dusnueckue
CBOWCTBA
27 9 YucTele BeIeCcTBa ¥ CMECH. 1 Cwmecu. 823
Yucteie
Bell|ecTBa

28 10 ITpakTuueckas padora Ne3. 1 C.181
«AHanu3 MoYBbI U BOJbI»

Nucrpykrax Th

29 11 MaccoBasi 107151 KOMIIOHEHTOB B 1 Cmecu. §24,
cmecH. Yuctele yIp.

Bel[eCTBa 2,4,7

30,31 | 12,13 | PeuieHue 3afau Ha HaxOXJeHUe 2
MAacCCOBOH /[0/T1 KOMIIOHEHTOB
CMECH.

32 14 IIpakTnueckas padorta Ned. 1 C.
«[TpuroroBieHre pacTBOpa caxapa 185
C 3a/JaHHOW MacCOBOM Jl0/1eid
PaCTBOPEHHOTO BEIleCTBa»

Uncrpykrax Th

33 15 0060011eHHe U CUCTEMATU3aLUs
3HaHMI 110 Teme: «CoeMHeHHS
XUMHUECKUX 3JIEMEHTOB».

34 16 KonrtponbHas padora Ne 2110 | 1 813-
TeMe «CoeJMHeHUs] XUMHUYeCKUX 24
3/IEMEHTOBY IToBTO

pUTh
TTOHSAT
TeMbI

Tema 5. I3MeHeHusl, Ipoucxojsinue c BemecrBamu (12 yacoB)

35 1 Ou3nUeCcKHe IBIeHUS B XUMHM. 1 Crioco0mI 825, dopmu- | YmeHue | YMeHue Ymenue | IlpeseHTanus

pasziesieHust ynp. 3 | poBaHre | paboTaTh | BECTH WHTErpu
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cMecen
36 2 XuMuueckye siBjieHus.. 826
XUMHYECKHE Peaklvu.
37 3 3aKOH COXpaHeHUsI MacChl 8§27,
BeIeCTBa. XUMHUYeCKHe yIp.
ypaBHEHHsI. 2-3
38,39, | 4,5,6 | PacuéTel 0 XUMHYECKUM KommuectBo | §28,
40 yPaBHEHUSIM. BelllecTBa. yIp.
MounsipHast 2,3
Macca.
MovisipHbIi
00beM
4142 |78 THIbI XUMUYeCKAX PEeaKIU. §29-
30
yIIip.
1-2;
43 9 CKOpOCTh XUMUYECKUX peakI[iil. §31-
KaTtanuzatopsl. 32
yIp.
2,6
44 8 IpakTHueckas padora Ne5. C.183
« TIpU3HaKK XUMHUECKUX
peakiiyii» Uucrpykrax Th
45 9 O60011eHre U CHCTeMAaTHh3aLus Peakiuu §25-
3HaHUI1 110 TeMe «F3meneHus, pasnoxenus;, | 32
npoucxoosujue ¢ 8ewjecmaamu. coeauHenusi, | IIoBTO
obMeHa, PUTH
3ameleHus OCHOB
Hble
TIOHSIT
usi
TeMbI
46 10 Koutpo/ibHas padora Ne3. 110

TeMe «M3meHeHus1, npoucxodswjue

TTOHSATHUN
o}
XUMHYe-
CKUX
peakiu-
X, UX
THUIAX;
yMeHus1
MHUCaTh
peakLuu
U
paccTaB-
JIATh
ypaBHe-
HHE B
XUMUYEC
KUX
peakLyu-
SIX.

C
yueOHH-
KOM,
nepuou
YEeCKOU
CUCTe-
MOH,
anropuT
MOM
paccras-
JIeHust
K03 pu-
LUEHTOB
B
XUMHYec
KUX
ypaBHe-
HUSIX;
yMeHHe
VHTerpu
poBaTh
3HaHUS
u3
(r3UKKn
B
XUMHUIO.

[JIMaJIor,
paboTtatb
B Mapax,
paboTtatb
C
YUHTEJIEM.

poBathb
rosiyyeH
HbIE
3HAHUS B
TIPaKTU-
YyecKou
>KH3HU.

[Ipe3enTauys
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C 8eljecmeamu.
Tema 6. Teopus 3/1eKTPOIMTHUYECKON AMCCOLUAIMM U CBOMCTBA K/IaCCOB HeOPraHuyecKux coeanHenui (19 uacos)
47 1 PacTBopeH#me Kak (GpU3MKO — 1 Nonuas 834 ®opmu- | opmup | Popmupo | Gopmup | [IpeseHTarys
XUMUYeCKuit nporecc. Ture CBSI3b. poBaHHe | OBaHUE BaHHe OBaHUe
pacTBOpOB. [TOBTOPHEIH KoBasneHTHas TOHSITUN | YMEHUsT | yMeHHus yMeHHUsI
MHCTPYKTaX 110 T.B. HeTo/IApHast 0 pa6orath | paboTaTh | UHTerpu
Y TIOJIsIpHAs pacTBo- | C VHJUBUZY | pOBaTh
CBsi3b. VloHBI pax, yueOHUK | a/IbHO U B | 3HAHWS O
48,49 | 2,3 ONeKTpo/IMTHYeCcKasl ;uccoryanus | 2 Kucnora §35- 3/IeKTPO- | OM, rnapasx, pacctBo- | [Ipe3eHTauus
(31) n Teopust O] 36, JIATHYEC | aNTOPUT | COTPYJHM | pax,
yhop. | Kou MaMu yarh C KUCJIO-
1,4,5 | gucconu | cocTaBie | yuuTeseM, | Tax,
50 4 VonHble ypaBHeHUs peakIiuit 1 OcHoBaHue 8§37, anuy, HUA yMeHue OCHOBa- | [Ipe3eHTarus
ymp.2, | MOHHBIX | MOHHBIX | 337laBaTh | HUAX,
5 ypaBHe- | ypaBHEH | BOIPOCHL. | COJSAX U
C.237 | HusX, Wl U OKCHJax
51 5 YcioBus poTekaHust XUMUUeckux | 1 §32,3 | KuC/I0- paccTaHo B I[TpeseHTaLus
peakiii MeXx1y pacTBOpamMmu 7 Tax, BKU roBcen-
3/IeKTPOJIUTOB 10 KOHILIA C.240 | ocHOBa- | K03dhdu- HEBHYIO
52-53 | 6-7 Kucnotel B cBeTe TO/] 2 838, HUH, L1eHTOB ’KW3Hb. [Tpe3eHTaLys
yTIp. COJISIX, B
3, 4 OKCH/IOB, | OKUC/IH-
54-55 | 8-9 OcHoBanus B cBete TO/1 2 839, OKHUC/IA- | TEJIbHO-
ymp. | TEbHO- | BOCCTaHO
3,5 BOCCTAaHO | BUTEJIb-
56 10 Oxkcugpl, ux Knaccudukalus u 1 840 BUTE/Ib- | HbIX
CBOMCTBA. ymp. 3 | HBIX peakiu-
57 11 Couy, UX CBOMCTBA. 1 8§41 peaknu- | AX.
yop. | X
2,5
58 12 [eHeTHUECKas CBSA3b MEX/Y 1 842, [Ipe3enTauus
K/lacCaMy HeOpraHu4yeCcKux yIIp.
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CoeJIMHeHUM. 2-4
59 13 ITpakTnueckas pabora Ne6. C.241
«CBoIiCTBa KMCJIOT, OCHOBAHHH,
OKCHUJIOB U coJieii». UHcrpykTax Th
60 14 0060011]eHHe ¥ CUCTEMATU3aLUS IToBTO
3HaHUM 110 TeMe: «PacTBopeHMe u PUTh
PacTBOpPLD». [IOHST
ve 00
WOHH
BIX
peaxi]
HSIX
61,62 | 15,16 | OkucnurenbHO- §43
BOCCTAaHOBHUTE/IbHbIE PeaKI[UH yrp.
(OBP). 1,7
63 17 CBoiiCcTBa IIPOCTBIX U CII0XKHBIX TToBTO
BelecTB B cBeTe TO/] u OBP pUTB
TIOHAT
ve 00
HMOHH
bIX
peaxi]
USIX
64 18 IIpakTHueckas padora Ne7. C.242
PelieHne sKcriepuMeHTa/IbHbIX
3agay 0o teme: «OBP»
Nucrpykrax Th
65 19 0060011]eHHe ¥ CUCTEMATU3aLUs IToBTO
3HaHUM 110 TeMe «PacTBopeHue. PUTh
PacTBopsl. CBOIiCTBa pacTBOPOB OCHOB
371eKTPOJINTOB, NOHHbIE YpaBHEHUS,
OBP». HbIE
TIOHAT
usi
TeMbI
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66 20 HroroBasi KOHTpo/IbHas padora | 1
Ne4 3a Kypc xumuu 8 Kiacca

67,68 | 21,22 | AHanu3 UTOrOBOI KOHTPOJILHOU 2 C.244
paboTel. ITopTpeTHas ranepes
BEJIMKHX XUMHKOB.

HHpopMaIuoHHO — MeTOAMYECKOe oDecrieyeHre
OcHoBHas /iMTeparypa:
1. Tabpuensa O.C. ITporpamma Kypca xumuu Ayisi 8-11 knaccoB obiieobpa3oBarebHbEIX yupexaeHuit. — M.: [Ipoda, 2008.

2. «Xumus. 8 knacc» YueOHUMK 11 001ieobpa3oBarenbHbIx yupexaenuii / O.C. I'abpuensH. — 16-e u3z., crepeoturn. — M: «ZIpoda», 2010. — 270,
[2] c. : mn.
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w

HacrosbHast kavra yunrens. Xumus. 8 kinacc / O.C. I'abpuensH, H.IT. Bockob6oitHrkoBa, A.B. fmykosa. — M.: [Ipoda, 2008.
Xwumusi. 8 KjlacC: KOHTPOJIbHBIE U MPOBepouHbie paboThl K yueoHuky O.C. 'abpuensna «Xumusi. 8 knace» / O.C. T'abpuensH, I1.H. bepe3kuH,
A.A. YmakoBa u ap. — 8-e u3g., crepeoturt. — M.: [Ipoda, 2010. — 158, [2] c.

«Xumusi. 8 kn» Pabouast Terpagpb K yuebnuky O.C. I'abpuensiHa « Xumusi. 8 kimace» / O.C. T'abpuesnsiH, A.B. fiykoBa. — 6-e U3f., CTepeoTHIL. —
M.: Ipoda, 2010. — 176 c. : un

Agstopckasi iporpamma O.C.I'abpuesnsiHa, cooTBeTcTBYyIOIast PefiepasbHOMY KOMITOHEHTY ["oCcy1apCTBEHHOTO CTaH/apTa 001iero
obpa3oBaHus U fiomnyliieHHass MUHKCTepCcTBOM 00Opa3oBaHUs U Hayku Poccuiickoi @epeparium (O.C.I'abpuesnsiH [Iporpamma Kypca XUMHH [171sT
8-11 knaccoB o06irieobpa3oBarte/bHbIX yupexaenui / O.C.I'abpuesisiH. — 7-e u3jaHue, nepepaboTaHHoe U fonoHeHHOe — M.: [Ipoda, 2010r.).

JlononHUTeIbHAA JTUTepaTypa:

DN =

000N oLk L

«3aHHUMare/ibHbIe OTbITHI 110 XUMuK» , B.H.Anekcunckuii — M. «ITpocBeliieHune»,1995

IupakTryeckye KapTOUKK-3ajaHust TIo xumuu: 8 kacc: K yuebnnky O.C. I'abpuensina Xumust. 8 knace» / H.C. [TaBnoBa. — M.: M3garenscTBO
«3DKk3ameH», 2004. — 159, [1] c. (Cepust «YueOHO-MeTOJUUECKUI KOMITIEKT).

XomueHko M.T". Pemenue 3amau o xumun. — M.: OO0 «M3garensctBo HoBast Bonna», 2005. — 256¢.

I'manrka H.JI. O61ast xumust. M3garenbctBo « Xumusi», 1979

«XUMUs 1 TIOBCe/THeBHAsI XKU3Hb YesioBeKka», ['.B.ITuuyruna — M.:[Ipoda,2006

«IumakTruueckye Urpbl Mpu obyuenun xumun», [.V.1Itpemriep, I'.A.ITuuyruxa- M.:/Ipoca,2003

«51 uny Ha ypok xumum», M.: «IlepBoe ceHTsI0psi»,2002

M.IO. I'opkoBenko. [ToypouHsie pa3paboTku no xumu. 8 kiacc. - M.: BAKO, 2005.

O.C. I'abpuensH, H.IT. BockoboitHrkoBa. HacTosbHast KHUTa yuuTesis. Xumust. 8 kinacc. — M.: Ipoda, 2003.

10 O.C. I'abpuensH. XumMust: 8 Kj1acc: KOHTPOJIbHBIE M TTPOBEPOUHBIe paboTel. — M.: [Ipoda, 2005.
11. O.C. T'abpuensH. 3alau¥ M0 XUMUHU U CcIocobbl ux peltieHus. 8-9 kimacc. — M.: [Ipoda, 2004.
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