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|. lTosicHUTEIbHASA 3ANMUCKA.

Pabouas nporpamMma 3J1€KTUBHOTO Kypca « XUMHUS BEUIECTB» pazpaboTaHa Ha
OCHOBE TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa30oBaTeIbHOM
IpOrpaMMbl OCHOBHOTO 00111ero oopaszoBanus, npeacrasieHHsix B @I'OC 000, a
TaKkK€ Ha OCHOBE (pefepalibHOM padouell MmporpaMMbl BOCIHTAHHMS U C YYETOM
KOHIETIIMK MpernoAaBaHusi y4eOHOro mnpenMera «XuMHsS» B 00pa3oBaTEIbHBIX
opranu3anusax Poccurickonn denepanuu.

XUMUSL CUUTACTCS OJHOM M3 CaMbIX CIOKHBIX MIKOJIBHBIX AMCHUILIMH. B
HACTOSIIIEe BpeMs, MOJ 3TUJ0M TyMaHUTapH3auuu OO0pa3oBaHUS IPOUCXOIUT
COKpallleHne 1 0e3 TOro HeOOIBIIOro KOJINYECTBA YU€OHBIX YaCOB, OTBEACHHBIX Ha
M3Y4YEHHUE TPEIMETOB E€CTECTBEHHOHAy4yHOro uukia. OJHAKO, y4YWUThIBas, YTO
XUMUSI, SBJISETCS OJHOM M3 BaXKHEUIIMX HAyK O MPHUPOJE, HEOOXOAUMO MOMHHUT,
YTO OHA 3aHMMAaeT OJHO M3 BEAyIIUX MeCT B (OPMHPOBAHUU HAYYHOIO
MHUPOBO33pEHUsI OOy4arolmuXcs. XUMHUYECKHE 3HAHHUA HYKHbl HE TOJBKO B
npodeccuoHanbHOM cdepe, HO U B OOBIYHBIX JKU3HEHHBIX CUTYalMSIX KaKIOMY
qyenoBeKy. Pemuts mpobieMy HEXBAaTKU BpEMEHH ISl OOBSCHEHUS U 3aKpEIUICHUS
TEOPETHYECKOT0 MaTepuana Ha YpOKax XMMHUU TO3BOJISIIOT 3JIEKTUBHBIE KYPCHI,
KYpPCBI 110 BEIOOPY U (haKyJIbTaTUBBI.

CdopmupoBaHHBIE B X0/I¢ U3yUEHHS JICKTUBHOTO Kypca 3HaHUS U YMEHHS,
MO3BOJIAT OOydaronumcsi 00Jjiee OCO3HAHHO MOAXOAUTh K M3YYEHUIO XUMHUU B 9
KJ1acce.

MHorue acteKkTsl IPOrpaMMBbI SJICKTUBHOTO Kypca CBSI3aHbI C MPAKTUIECKUM

NPUMEHEHUEM XMMHUYECKUX 3HAHUH B OBCEIHEBHON KU3HU.
N3ydeHne 37€KTUBHOTO Kypca B 8§ KJlacce MO3BOJIMT CYLIECTBEHHO YIYYIIHUTh
pe3ysbTaThl YCBOCHMSI OOYyYarOUIMMHCS MPOTpaMMHOrO Marepuajia B Kypce
¢bu3uKy 1 6uonoruu, reorpadu U OCHOB 0€30TTACHOCTH KU3HEAEATEILHOCTH, YTO
CIOCOOCTBYET (POPMHUPOBAHUIO MEKIIPEIMETHBIX CBSI3EH

[TporpamMma umeer npeanpodUIbHYIO HAIpaBIIEHHOCTb, pacCUUTaHa MaJis
oOyuaromuxcs 8 kinacca, 1 yac B Henento (34 yaca B roxn).

[IporpaMmma  «XuMHUS ~ BEMIECTB»  OTHOCHUTCS K  MPEIMETHOMY
00pa3oBaTebHOMY MOJYJII0, @ UMEHHO K MEXIPEAMETHOMY, TaK KaK YMEHHE
pemaTth 3a7adyd BOCTPeOOBAHO M HA APYruX MpeameTax (MaTemMaTuka, (uU3uKa,
OHMOJIOTHs, aCTPOHOMHUS).

Pemenne pacu€THhIX 3alay 3aHUMAET BAXKHOE MECTO B M3YYEHUH OCHOB
XUMHUYECKON Hayku. [Ipu pemieHun 3amad MpoucxoauT 6oJiee rirybOKoe U MOJHOE
YCBOGHHE YyueOHOro Marepuayia, BbIpadaThHIBAIOTCS HABBIKM MPAKTHYECKOTO
NPUMEHEHHS  HMMEIOIIMXCS ~ 3HaHWM,  pa3BUBAIOTCA  CIIOCOOHOCTH K
CaMOCTOSITENIbHOM paboTe, MPOUCXOTUT (OPMHUPOBAHUE YMEHHUS JIOTUYECKU
MBICIIUTh, MCIOJB30BaTh MPUEMBI aHAlM3a M CUHTE3a, HAXOIUTh B3aHMMOCBS3b
MeX1y OObEKTaMH U ABJICHUSMHU. B 3TOM OTHOIIEHMH pelIeHHe 3a]au SBISETCS
HEOOXOUMBIM KOMIIOHEHTOM MPHU U3yUYEHUU XUMUU.



Pemenne pacueTHbIX 3aJad MO XUMHMM BCETJla BBI3BIBAIO M IMPOJOKAET
BBbI3bIBATh 3HAYMUTENIbHbIE 3aTPYJAHEHHUS y MHOTHX YyYalllUXCs, KaK H3ydarouux
XUMHUI0O Ha 0a30BOM, Tak W Ha mpoduibHOM ypoBHe. [IpakTuka paboOThI
MOKAa3bIBAECT, YTO OJHOM M3 MPUYMH TaKUX 3aTPYJAHEHUI SBISETCS HEXBaTKa
BpEMEHU Ha 00y4YEHUE PEHICHUIO0 PACUETHBIX 3a/lay UMEHHO B 8 kiacce. B Hauaine
U3YYEHHUS] Kypca XMMHH 3aKjIaJIbIBAIOTCS OCHOBBI ISl PEIICHUS B JajbHEHIIEeM
00J1ee CIOKHBIX U KOMITJIEKCHBIX 3aj1ad.

Iesb mporpamMmusi:
3akperuieHne, CUCTEMaTU3alMsl U yriayOJeHue 3HaHUM yJaluxcs 0 XUMUU
MyTEM pELIEHUsl 3aJad pPa3JIMYHOIO YPOBHS CJIOKHOCTH, COOTBETCTBYIOLIUE
TpeOOBaHUSAM UTOTOBOM aTTECTALIMU 110 XUMHUH.

3amauu nporpamMmsi:

1) dopmupoBaHue yMEHUH W 3HAHUWI MPH PEIICHUU 3334 M YIPaKHECHHN
10 XUMUHU;

2) TOBTOpEHHE, 3aKPEIUICHUE OCHOBHBIX NOHSITHH, 3aKOHOB, TEOpUH, a
TaK)K€ HayYHBIX (paKTOB, 00Pa3YyIOLUIMX XUMHUECKYIO HAYKY;

3) dopmupoBaHHE MO3HABATEIBHBIX CHOCOOHOCTEH B COOTBETCTBHH C
JIOTUKOM Pa3BUTHUS XUMUYECKOW HAYKU;

4) pa3BUBaTh y IIKOJIbHHWKA YMCHHE BBIIENIATH TJIABHOE, CYIICCTBEHHOE B
M3YyUYCHHOM Marepuaje, CpaBHUBaTh, 0000IIAaTh W3y4YEHHbIC (PAKThI, JIOTMYECKU
M3JIaraTb CBOM MBICJIM IPH PEILICHUH 33/1a4;

5) pa3BUBaTh CaMOCTOSITEIBHOCTh, YMEHHE IPEOI0JIEBATh TPYIHOCTH B
YYEHUHN, DMOIMHU YYaAlIUMXCSA, CO3JaBasi SMOLMOHAIBHBIE CUTYyalUHd YAUBJIEHUSA,
3aHUMATENIBHOCTH, MMAPaTOKCAITBHOCTH;

6) pa3BHBAaTh HHTCIUICKTYaJbHBIH W TBOPYECKUH MOTEHIMAT JIMYHOCTH,
JIOTUYECKOE MBIIIJIEHUE IIPU PELIEHUH PACYETHBIX 3a/1a4 110 XUMUU;

7) y4WTbh IpUEMaM PEIICHUs TBOPYCCKHUX 33Jau, MOUCKY AIbTCPHATUBHOTO
pelieHnsi, KOMOMHUPOBAHUIO PAaHEE M3BECTHBIX CIIOCOOOB pEIICHUS, aHAIU3y U
COINOCTABJICHUIO PA3JINYHBIX BAPUAHTOB PEIIEHUS, YYUTh AKTUBHO MBICIIUTH.

Kypc conepxxut dyerbipe Osioka: MaTeMaTHYECKHE pacyeTbl B XHMMHU,
KaUEeCTBEHHBIC XAPAKTEPUCTUKU BELIECTBA, KOJUYECTBEHHBIE XapaKTEPUCTHKU
XUMHYECKOTO IPOIIECCA, OKHUCIUTEIBHO-BOCCTAHOBUTEINbHBIE peakuuu. Kaxaplii
0JIOK HAYMHAETCS C TEOPETUYECKOIO BBENIEHUSA, B KOTOPOM pacCMaTpUBAIOTCS
pa3Hble crnocoObl pelieHus 3a1ad. B nanpHEdIeM ydaiuecs CcamoCTOSTEIbHO
OTIPENICNISIIOT CIOCO0 PEIICHUsT — TJIAaBHOE, YTOObI OH OBbLI palMOHAJIbHBIM U
JIOTUYECKH MOCIEA0BATEIbHBIM.

JlaHHBIM Kypc MOXET H3ydaTbCsd Kak B OYHOM QopMme, Tak U pexXHUMe
JTUCTAHITMOHHOTO 00yUYEHUHI.



I1. Ilnanupyemble pe3yabTaThl H3yUYeHUS Kypca
Ilpeomemmnuwie ynugepcaivhvie yueoHvle 0eiicmeus
3HaTh:
CIOCOOBI pEIICHUS PA3IMYHBIX TUIIOB YCIIOKHEHHBIX 3a]1a4;
OCHOBHBIC (HOPMYJIBI U 3aKOHBI, TT0 KOTOPBIM IMMPOBOISTCS PAaCUEThI;
CTaHAAPTHBIC AJITOPUTMBI PEIICHUS 3a/1a49 U yIPaKHEHUH.
YMeTh:
pemaTh 3a7a4i U YIPaKHEHUsI OBBIIIEHHOM CII0)KHOCTH Pa3IUYHbIX TUIIOB;
YETKO MPEJICTABIISATH CYIIIHOCTh OMMCAHHBIX B 3a/1a4€ MPOLIECCOB;
BHJICTh B3aUMOCBSI3b MPOUCXOISANINX XUMUYECKUX TTPEBPAIICHUNA U
M3MEHEHUH YUCIICHHBIX MTapaMEeTPOB CHCTEMBI;
CaMOCTOSITEJIbHO COCTABJISITh TUIIOBbIE XUMUYECKUE 33]1a4U U OOBSICHATD UX
pElIeHNe; BJIAJIETh XUMUYECKON TEPMUHOIOTHEH;
M0JIb30BAThCS CIIPABOYHOM JIMTEPATYpPOI IO XUMUU IS BBIOOpa
KOJTMYECTBEHHBIX BETUIMH, HEOOXOIUMBIX IS PEIICHUS 3a71a4.

2. Memanpeomemnuvle yHusepcaibHble yueOHble OCUCmeus

e o ._00

PabGoTtath caMOCTOSITENILHO U B TPYIIIIE;

AHanu3upoBaTh pe3yJbTaThl IJIEMEHTAPHBIX HCCIENOBaHUN, (PUKCUPOBATH
UX pe3yibTaThl;

BocrnpousBoauths 1no namsti uHGOpMAIMIO, HEOOXOIUMYIO ISl pElICHUs
y4eOHOM 3a/1auu;

[IpuMeHATh TaONHIIBI, CXEMBI, MOJICITH JJIS MTOTy4YeHUs HH(OpPMAITUH;
[Ipe3eHTOBaTh MOATOTOBIECHHYIO HH(POPMAIIUIO B HATJITHOM U BEpOATbHOM
BUJIE;

[IpuBoanTh mNpuUMEphl B KauyeCTBE JOKA3aTE€IbCTBA  BBIABUTACMBIX
MOJIOKECHUM;

BrImonHATE yueOHbIC 3a/1a9d, HE UMEIONTHE OTHO3HAYHOTO PEIICHHUS.

Jluunocmmuoie ynueepcaivnole yueoHvle 0elucmeust

Paznuuath OCHOBHBIE HPABCTBEHHO-ICTETUUCCKUE TTOHSTHUS;

OreHnBaTh CBOU U UYXKHE MTOCTYIIKH;

AHaJIM3UPOBATh U XapaKTepU30BaTh SIMOIIMOHAJIBHBIC COCTOSIHUS M UyBCTBA
OKPY’KaIOIIUX, CTPOUTH CBOM B3aUMOOTHOIIICHUS C UX YUETOM,;

OrneHnBaTh CUTYaIlUN C TOYKH 3PCHUS TIPABIIT IOBEICHUS U STUKH,
[TposiBASATH B KOHKPETHBIX CUTYAITUSIX T0OPOKENATETLHOCTD, IOBEPUE
BHUMATEIbHOCTH;

Bripaxkath noJj10KUTEIFHOE OTHOIIICHHE K TTPOIIECCY MO3HAHMUS;

[IposiBNSITE BHUMaHUE, YIUBJICHUE, )KETaHUE OOJIbIIIE Y3HATH;

OrneHnBaTh COOCTBEHHYIO YUEOHYIO ACSTEIHHOCTh: CBOM IOCTHKEHUS,
CaMOCTOSITENIbHOCTD

[IpuMeHATH MpaBuia AEIOBOTO COTPYIHUYECTBA: CPABHUBATH PA3HBIC TOUKU
3pEHMS; CYUTATHECA C MHEHHEM JIPYTrOro 4€jI0BEKa, MHAIMATUBY,



OTBCTCTBCHHOCTD, IPUYKWHEBI HCYyAa4; IIPOSABIIATE TCPIICHUC U
,Z[O6p0)KeJIaT€JIBHOCTB B CITIOpEC, AMCKYCCHHU, JOBEPHUEC K CO6CCCI[HI/IKy.

4.  Pezynamuenvle yHugepcaivbHvle yueOHvle 0eiicmeus

e VYepKuBaTh LEIb AEATEIbHOCTH 10 MOJIYUEHUS €€ Pe3yJIbTara;

e [InanupoBaTh pemieHue yueOHOM 3a1a4u;

e OueHHBaTh BECOMOCTb NPHBOJMMBIX JIOKA3aTEIbCTB W PACCYKICHUN
(yOeauTenbHO, JTI0XKHO, UCTUHHO, CYIIECTBEHHO, HE CYIIECTBEHHO);

e KoppekTupoBaTh AEATEIBHOCTb: BHOCUTh U3MEHEHUS B IPOIECC C YUETOM
BO3ZHUKIIIMX TPYJHOCTEH U OIIMOOK, HAMEUYATh CIIOCOOBI UX YCTPAaHEHUS,

e OCyIIECTBIATh UTOTOBBIM KOHTPOJb AEATENBHOCTH («4TO CHAEIaHO») U
MOOMEPAUMOHHBI  KOHTPOJb («KaK BBIIIOJIHEHA KaxKJaas olepanus,
BXOJISIIIAs B COCTAB YYEOHOIO JEHCTBUSI»);

e OueHUBaTh PE3yJIbTAThI IEATEIbHOCTH;

e AHanM3UpoBaTh COOCTBEHHYIO PaboTy;

e OueHUBaTh YPOBEHb BIAJEHUS TEM WM HHBIM Y4YEOHBIM JCHCTBUEM
(0TBEYaTh Ha BOIIPOC «UTO 51 HE 3HAIO U HE YMEIO?»).

5. Kommynukamuenusie ynusepcanvHbvie yueonvle 0eiicmeus

e BocnpuHuUMAaTh TEKCT C YYETOM MOCTABJICHHOW y4eOHOM 3a/1au, HAXOAUTh B
TEKCTe UH(POPMAIUIO, HEOOXOAUMYIO IS €€ PELCHMUS;

e (CpaBHMBAThH Pa3HbIC BUIbI TEKCTA;

e (CocCTaBjiTh IJIaH TEKCTA,

e OdopMisTh  OUATOTMYECKOE  BBICKAa3bIBAHHME B COOTBETCTBUU  C
TpeOOBaHUSMH PEUYEBOI0 ITHKETA.

I11. Cuctema oueHKH OCBOEHHS yYalIUMUCS Kypca
Dopmamu omuémnocmu 110 N3YYSHUIO JAHHOTO Kypca MOTYT OBITh:
* KOHKYPC (KOJIMYECTBEHHBIN) YMCIa PEIIEHHBIX 3a/1a4;
*COCTaBJIeHHE COOPHUMKOB aBTOPCKUX 3aJad IO Pa3jIM4YHbBIM TeMaM (Harpumep,
«MenunuHay, « DKOJOTHS» U T.1.)
= 324€T 110 PELICHUIO 3a/1a4.

V. Conep:xanue 3JIeKTUBHOI0 Kypca «XUMHUs BellleCTB)
(34 yaca, 1 yac B HeeJ10)
Begeoenue
Tema 1. Ilepeonauanvnvle xumuueckue NOHAMUA

[Ipeamer xumuu. Pojb XuMuM B KWM3HU YEJIOBEKA. Tejla UM BEIIECTBA.
®dusnyeckue CBOMCTBA BeIIECTB. ArperatHoe cocTostHue BemiecTB. [lonsitue o
METOJIaX MMO3HaHUs B XUMHHU. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
CniocoOnI pa3eneHus cMeceil.

ATOMBI U MOJEKYJbl. XUMHUYECKUE BJIeMEHTbl. CUMBOJIBI XUMHYECKHX
3neMeHTOB. [IpocThie U C0XKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.



Xumugeckass ¢opmyna. BaJeHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAas aToOMHas Macca.
OTtHocuTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 71011 XUMHUYECKOTO 3JIeMEHTa B
COCTUHEHUH.

du3nvecKkre 1 XUMUYECKUE SBICHUS. XUMUIECKas Peakiys U e€ mpu3HaKy.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XuMmudeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKIUN (COeTMHEHHUS, pa3JI0KECHUS, 3aMEIICHUsI, 0OMEHA).

Tema 2. Bayxcneitwue npedcmagumesiu HeOP2AHUYECKUX 6EULeCME

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 3jaeMEHT U IpocToe
BemecTBo. HaxoxneHuwe kucimopoaa B OpHUpoAe, (U3HMUECKUE M XHUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJIy4eHUs] KHUCJIopoja B JabopaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopoa B mpupojie. O30H — aJIoTpoIiHas MoAU(UKALMSI KUCIOPOA.
TemnoBoii 3¢ (pekT XuMUUecKol peakuu, TEPMOXUMUYECKUE YPABHEHMS, SK30- U
SHAOTEPMUYECKHE peakiuuu. TOIUIMBO: yrosib M METaH. 3arps3HEHHE BO31yXa,
yCUJIEHUE TAPHUKOBOTO 3(pdekTa, pa3pylIeHUE 030HOBOTO CIOS.
Bonopon — anemeHT M mpocroe BeuecTtBo. HaxoxxaeHue Bogopona B IPUPOJIE,
¢uznueckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOJyYEHUS.
Kucnorst u conu.
KomnuectBo BemectBa. Monbs. Mosgpraast Macca. 3akoH ABOrajipo.
MousipHbIii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.
dusnueckne cBOMCTBA BoAbl. Bona kak pactBopureinb. PactBopel. Hackimennsie n
HEHACBIILIEHHBIE PacTBOpbl. PacTBOopuMOCTh BemecTB B Boje . MaccoBas nois
BEILIECTBA B pACTBOpE. XMMHUECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poip pacTBOpoB
B NPUPOAEC W B KU3HM 4eJOBEKa. KpyroBopoT BOABI B NPUPOAE. 3arpsA3HEHUE
NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.
Knaccudukanus ©Heopranumdeckux coenunenuit. Oxcuasl.  Krnaccudukarms
OKCHJIOB:  cosieoOpa3yroiue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpasyromre. Homenknatypa okcuioB (MEeXIyHApOAHAs W TPUBUAIIbHASA).
DOU3NYECKHUE U XUMUYECKHUE CBOMCTBA OKCHUIOB. [loirydueHrne OKCHI0B.
OcHoBanus. Knaccudukanus ocHOBaHUM: IIEIOYM U HEPACTBOPUMbIE OCHOBAHUSI.
Homenknatypa ocHoBaHuiM (MeXayHapoJaHas W TpuBuaibHas). dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonydueHrne OCHOBaHUM.
Kucnotel. Knaccudukanus kucnor. HomeHknatypa KucinoT (MeXAyHapoJIHas U
TpuBHabHAsH). DUBMUECKHE U XUMUUYECKHE CBOMCTBA KUCIOT. Psij akTMBHOCTH
metaiioB H. H. bekerosa. [losmyuenue Kucior.
Comu. HoMenknarypa cosieit (MexxayHapoaHasi U TpUBHAJIbHAS).
DOU3NYECKHE U XUMUYECKHUE CBOMCTBA coJiel. [losryuenue coiei.
I'eneTnueckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.



Tema3. Ilepuoouueckuii 3aKon u nepuoOUYecKas cucmema Xumuieckux
anemenmos /]. U. Menoeneesa. Cmpoenue amomos. Xumuueckas c6:a3b.
[lepnognueckuil 3akoH. llepuonnueckas cucteMa XMMHUYECKUX DJIEMEHTOB
H. W. MengeneeBa. Koporkonepuoanas U JUIMHHONEPUOAHAS  (OpMBI
[Tepnoanueckon cucrembl xumuueckux aneMeHToB [l. M. MenneneeBa. [lepuobl
u rpynnbl. OU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAa H
TPYIIIbI 3JIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX sAep. M30Tomnbl. DIEKTPOHBI.
Xumuueckasi cBsi3b. KoBaneHTHas (mosjsipHas U HENOJIIpHAs)  CBSI3b.
DIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Tema 4. Oxkucnumenvho-eoccmanosumesbhvle peakyuu (4 uaca).
Crenenb okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iponeccs
OKHCJICHMS M BoOcCTaHOBjieHHA. OKuUCIUTEIU M BoccTaHoBuTelHn. CocTaBlICHHE
YpaBHEHUM OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJ0M 3JIEKTPOHHOTO
OajaHca.

Kiaccudukanust OKuCIuTeIbHO-BOCCTAHOBUTEIBHBIX PEaKITU.

V. TemaTnueckoe niaHMpoBaHue Kypca «XuMHs BellecTBY, 8 Kiiacc
(Bcero 34 gaca, 1 yac B He/e/110)

Ne HasBanue pasgena KommnuectBo
i/ 4acoB

i BCEro

1 | Beegenwue (1) 1

2 | Tema 1. IlepBoHauanbHble XUMUYECKUE MOHATHUS (7 4aCOB) 7

3 | Tema 2. Baxkueime npecTaBUTEIN HEOPTaHUIECKUX 16

BCIIECTB
4 | Tema3. [lepuoguyeckuii 3aKOH ¥ IEPUOIUUECKAsE CUCTEMA 5

xumudeckux 3nemMenToB . . Menneneesa. CtpoeHue
aTOMOB. XMMHYECKAS CBI3b.

5 | Tema 4. OxkuCIUTEIBHO-BOCCTAHOBUTEbHBIE Peakiuu (4 4
yaca).
6 | Urtoro 34

Y4yeOHO-TeMaTH4YeCKHil IVIAH Kypca

Ne [ara [Tpum
yp Tema ypoka IIPOBEJICHUS | €4aHU
OK [Inan | ®akr e

a

1 | 3HaKOMCTBO C LESIMH U 33J]a4aMU Kypca, €ro CTPYKTYpOH.

2 |OcHOBHBIE (PU3NYECKHUE U XUMUYCCKUE BEITUINHBI.

3 [ XUMUYECKHUIA SJICMEHT.




Pemenue TpeHUPOBOUHBIX YIIpaxkHEHUH 1o TeMe «CTpoeHue
aToMay

OTtHOCHUTENbHAs aTOMHAS U OTHOCUTEIbHAS MOJICKYJIIpHAaA
Macca

OmnpenerneHre BaJICHTHOCTH 3JICMEHTOB B XUMHYECKOM
dbopmyie

MaccoBasg [0dd XHUMHUUYECKOTO JJEMEHTa B  CJIOKHOM
BCIICCTBC

XUMHYECKUE YPABHEHHUS.

O0001IeHNEe ¥ CUCTEMAaTH3alMs 3HAHUN 110 TEME
«IlepBoHaYaIbHBIE XUMUYCCKHUE TTOHSITHUS)

10

Cocras Bo3ayxa. Kucnopo.

11

Boruncnenre 00bEMHBIX OTHOLIEHUH Ta30B 0 XUMUYECKUM
YPABHECHUSIM.

12

Pemenne ynpaxHEeHUN 10 TEPMOXUMHUYECKAM YPABHEHUSIM

13

Brraucnenue MOHCKYHHpHOﬁ MacCChI BCIICCTBAa Ha OCHOBaHHNH
aTOMHOM MaCChl XMMHUUYECKHUX DJICMEHTOB

14

Brraucnenue maccel IMpoaAyKTa pCaKIu I10 U3BECTHOM Macce
HCXOAHOI'O BCUICCTBA.

15

Brraucnenue Macchl IMpoaAyKTa pCaKuu 10 N3BCCTHOMY
KOJIMICCTBY MCXOAHOI'O BCIICCTBA.

16

Boruncnenne o0bEMa 0JJHOTO U3 pearupyrouiux BeIecTB 1Mo
3aIaHHOM Macce MPOAYKTa PEAKIIHH.

17

Boluncienye no ypaBHEHHIO XMMUYECKON peakiuu (eciu
OJIHO M3 pearupymouux BelecTB JaHO B U30BITKE).

18

Brruncnenne maccol (KoIMuecTBa BEMIECTBa, 00bEMA)
MPOJIYKTa PEaKIMu, €CJIM U3BECTHA Macca pacTBOpa 1
MaccoBas JI0JisI pACTBOPEHHOTO BEIIECTBA.

19

O0001IeHE U cUCTEMAaTU3alU 3HAHUNA

20

Okcugipl. Penienue pacueTHbIX 3a1a4

21

OcHoBanus. PenieHne pacyeTHbIX 3a1a4

22

Kucnortsl. Pemenne pacueTHbix 3aga4

23

Conu. PerieHne pacyeTHBIX 3a/1a4

24

Brruncnenne maccsl MPOAYKTA pEaKIMK 10 U3BECTHOM Macce
VMCXOJHOI0 BEIIECTBA, COJIEPIKALIETO MPUMECH.

25

['eHeTnueckas CBA3b MEXKAY OCHOBHBIMHU KJIACCaMU
HEOPTraHWYECKOU XUMUU

26

KHaCCI/I(l)I/IKaHI/II/I XUMHNYCCKUX JJICMCHTOB

27

Ilepuonnueckas cucteMa XUMUYECKUX 31eMeHTOB [[. U.
Mengeneesa.

28

Ctpoenue atoMoB. M30TOMEI.

29

QHGKTpOHHOG CTPOCHHUC DJICMCHTOB BTOPOI'O IICproOaa

30

Pemenue KOM6I/IHI/IpOBaHHLIX 3ajJga4.




31 |OkucIuTeIbHO-BOCCTAHOBUTECILHBIC PCAKINN.

32 |CocraBieHue ypaBHeHI/IfI OKHCJIIMTCIbHO-BOCCTAHOBUTCIIbHBIX
pCaKHI/Iﬁ MCTOAOM JJICKTPOHHOTI'O OajaHca.

33 |Knaccudukarus OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX
pEaKIN.

34 |Htorosoe 3aHsaTHE

V1. YcioBus peaausannu Kypca
1.MaTepuajibHO-TeXHHYECKOEe ODecneyeHne Kypca
KomribroTep, HerporpaMMupyeMble KallbKyJISITOPbI, IEpUoArnIecKas
cucteMa xummuueckux siuemeHToB J[.M.Menneneena, Tabauiia pacTBOPUMOCTH
BEILIECTB, AIEKTPOXUMUYECKUN PsiJl HAMPSHKEHUM METaluioB, Tabnuia «3meHnenue
[[BETA UHIUKATOPOB B PA3HBIX CPEIAX).

2.AHpopMaLIMOHHO-METOAUYECKOE 00ecIeueHre Kypca JJIs YUYUTe Is:
1. Anamosuu T.I1. Bacunbsepa I'.1. “COOpHUK OTMMITUAIHBIX 33724 IO XUMUK .
2. bynpymxak I1. “3agaun mo xumun’™.
3. Epoxun FO.M.; ®ponos B.U. “COopHuK 337124 1 yIPaXKHEHHUM 110 XUMUK .
4. “KoHTposibHBIE U IPOBEPOUHBIE PAOOTHI 110 XUMHH § Kiacc” K yueOHuky O.C.
["abpuensna “Xumus — 8 kiace”.
P
5. Ky3menko H.E., Epémun B.B. “2500 3agau ¢ pemenuem”.
6. Lutosuu N.K.; IIporacos I1.1. “MeTtoanka penieHus pacu€THbIX 3a/1a4 0
XUMUH.
7. Xomuenko W.I'. “COopHHK 337124 ¥ YIPOKHEHUHN MO0 XUMHUU JIJI1 HEXUMUYECKUX
y
TEXHUKYMOB” .
8. Xomuenko I'.I1. “3agaun no xumuu A nocrynaromux B BY3er”.
y
- IJIA y4aluuxcs:
1. A6kun I'.JI. “3amaun u ynpaxHEeHHS 110 XUMHHU .
yup

2. I'abpuensu O.C. “Xumus B TecTax, 3ajadyax, ynpaxHeHusx 8 — 9 kmaccer”.
3. I'aBpycetixo H.II. “IIpoBepounbie pabOTHI IO HEOPTAHUUYECKOW XUMUHU 8 Kiacc”.

y
4. Casunkuna E.B. CsepmioBa H.J[. “COopHUK 3a1a4 ¥ yIIpa)KHEHNUHN 10 XUMUAN .

y

5. Cyposriesa P.I1. “3ananus ajisi caMOCTOSITENBHOM pabOThI O XUMHH B 8
KJjacce”.
6. Xomuenko W.I'. “COopHHK 337124 ¥ YIPOKHEHUHN M0 XUMUU JIJIsI CPETHEH
IIKOJIBI .
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