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ITosicHuTe/IbHASA 3alICKA
Pabouas nporpamma «Pemienne pacuéTHBIX 3a1au» pa3paboTaHa B COOTBETCTBUU C:

- Ilpuka3z MunuctepcTBa npocBemenust Poccuiickoit @enepamuu ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (PellepalbHOTO TOCYJapCTBEHHOTO OOpPa30BaTENbHOIO CTaHAapTa OCHOBHOTO
obmrero oopa3oBaHus» (C U3M.)

- Ilpuxaz MunucrepctBa npoceuieHust Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 «O
BHECEHUH M3MEHEHHl B (QenepaibHblii TrocyAapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHIApT
OCHOBHOT'O 00IIIero 00pa3oBaHMsD»

- IIpuka3z Munob6puayku Poccum ot 17 mas 2012 r. Ne 413 «O06 yTtBepkaeHun ¢eaepaibHOro
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 OOIIETO 00pa30BaHUSDY

- Ilpuxaz MunucrepctBa npocsemeHuss Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUU M3MEHEHUH B (esiepaibHbIil TOCYAapCTBEHHBIH 00pa30BaTeIbHbIM CTAHAAPT CPEIHETO
obmiero o0pa3zoBaHMsl, YTBEP)KACHHBIM NpUKazoM MuHHUCTEpCTBa OOpa3oBaHHUs W HAYKH
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413,

@OIl ocHosHo20 o00wezo0 obpazosanusa. Ilpukaz MuHUCTEpCTBA IPOCBEIICHUS
Poccuiickoit ®@eneparnun  om  18.05.2023 Ne 370 «O6 yrBepxkaeHuu (enepanbHOMA
o0pa3oBaTenbHOl MPOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHus» (¢ HM3M. M JON. Ha
01.09.2024r.)

@OII cpeonezo obueco obpasosanus. Ilpukas MunucrepcTBa npocsemnieHus: Poccuiickoit
Oeneparun om  18.05.2023 Ne 371 «OO6 yrBepkaeHun QenepaibHOil 00pa3oBaTeNbHON
IIporpamMMBbl cpeHero ooiero oopa3zoBanus» (¢ u3M. u goi. Ha 01.09.2024r.)

Pabouas mporpamma siBisieTcst MOAU(PHUIIMPOBAHHOH (aJanTHPOBAHHOM ).

[IporpamMma nmMeeT mpennpoGuiIbHYI0 HApPaBICHHOCTh, PACCUUTaHA IS 00yJarOIIUXCSI
8 kiacca, 1 yac B Henento (34 vaca B ron).

[Iporpamma  «Pemienue pacueTHBIX  3a7auy» OTHOCUTCA K  IPEIMETHOMY
00pa3oBaTeIbHOMY MOJYJIIO, @ UMEHHO K MEXIPEIMETHOMY, TaK KaK YMEHHE pPellaTh 3aJa4yu
BOCTpPeOOBAHO U HA JAPYTHX MpeAMeTax (MaTeMaTuka, Gu3nKa, OMOJ0THs, ACTPOHOMHUS ).

Pemenne pacu€THBIX 3a/a4 3aHMMaeT BaXHOE MECTO B M3YYEHHHM OCHOB XHMHYECKOM
Hayku. [lpu pemieHuu 3amad MPOUCXOIUT Ooliee TIIyOOKOE M TOJIHOE YCBOEHHE Y4eOHOTO
MaTepuaia, BBIPA0ATHIBAIOTCS HABBIKM TIPAKTUYECKOTO TPUMEHEHMS] WMEIOIIUXCS 3HAHUU,
Pa3BUBAIOTCSI CIIOCOOHOCTH K CaMOCTOSITEIBHOM padoTe, MPOUCXOAUT (HOPMHUPOBAHUE YMEHHS
JIOTUYECKH MBICIHTh, UCIIOJIB30BAaTh MPUEMBI aHATN3a U CHHTE3a, HAXOJAUTh B3aUMOCBSI3b MEXKIY
o0BeKTaMHU M SIBICHUSAMH. B 3TOM OTHOIIEHWHM pelIeHue 3a/Jay SBIAETCS HEOOXOAUMBIM
KOMITOHCHTOM TIPY U3YYCHUN XHUMHH.

Pemenne pacueTHBIX 3a7ad MO XWMHH BCET/Ia BBI3BIBAIIO M TMPOJOHKAET BBI3BIBATH
3HAUUTENbHBIE 3aTPYAHCHHS] Y MHOTUX YYaIIUXCsl, KaK U3YYAIOIIUX XUMHUIO Ha 0a30BOM, TaK U
Ha mnpoduibHOM ypoBHe. [IpakTuka pabOTHI MOKa3bIBa€T, YTO OJHOM W3 NPUYUH TaKHUX

3aTpyJHEHUH SIBIISIETCS HEXBAaTKa BpEMEHHU Ha 00yUYeHHe PEIIeHNI0 paCueTHBIX 3a]]a4 UMEHHO B §



KJjacce. B Havane u3ydeHus Kypca XUMHUH 3aKJIaJbIBAIOTCA OCHOBBI JJIS PEIIECHUS B JAJIbHEUIIEM
0oJiee CIIOKHBIX U KOMILIEKCHBIX 3a/1a4.

e nporpaMmbi:

3aKpeIuieHue, cUcTeMaTh3alus U yriayOsieHWe 3HaHUM ydaluxcs 10 XUMHMM IyTeM
peleHus 3a7a4y Pa3InYHOI0 YPOBHSI CIIOKHOCTH, COOTBETCTBYIOIME TPEOOBAHUSAM HTOIOBOM
aTTeCTalllU 110 XUMUH.

3aga4yu nporpaMmai:

1) dbopmupoBaHre yMEHHUH 1 3HAaHUH NIPU PELICHUH 3a/1a4 110 XUMUU;

2) MOBTOPEHUE, 3aKPENJICHUE OCHOBHBIX IMOHATHH, 3aKOHOB, TEOPHH, a TaKkKe Hay4HBIX
(akToB, 00Pa3YIOMIMX XUMHUYECKYIO HAYKY;

3) hbopmMupoBaHue MO3HABATENBHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTUKOW Pa3BUTHS
XUMHUYECKON HayKH;

4) pa3BuBaTh y LIKOJbHHKA YMEHHE BBIICIATH IJIaBHOE, CYIECTBEHHOE B H3yUYEHHOM
Mmarepuaie, CpaBHHBaTh, 0000aTh W3y4eHHBIE (DAKThI, JOTHUYECKH W3JIaraTb CBOM MBICIH TPH
pelIeHNH 3a/ady;

5) pa3BuUBaTh CaMOCTOSATENILHOCTh, YMEHUE MIPEOA0JIEBATh TPYAHOCTH B YUEHUH, IMOLUH
ydalmuxcs, — CO3/laBas  OMOLMOHAIbHBIE  CUTyallud  YAMBICHUS,  3aHUMATEJIbHOCTH,
apaZ0KCalbHOCTH;

6) pa3BuUBaThb MHTEJUIEKTYaJbHBbIH M TBOPUECKUH NOTEHUHUAN JMYHOCTH, JIOTMUECKOE
MBILLUIEHUE TP PELICHUN PACYETHBIX 3a/1a4 110 XUMHUH;

7) yuuTh MpUEMaM pELICHUs TBOPUECKUX 3ajad, MOMCKY aJbTEpPHATHBHOIO pEIlEHUs,
KOMOMHUPOBAaHHUIO paHEE WU3BECTHBIX CIIOCOOOB pELICHMs, aHAJIU3y M COINOCTaBJICHUIO
Pa3IUYHBIX BAPUAHTOB PEILIEHUS, YUUTh AKTUBHO MBICIUTD.

Kypc conepxut uerslpe Oj0Ka: MaTeMaTHYeCKHE pacueThl B XUMHMH, Kauy€CTBEHHBIE
XapaKTEpUCTUKU BEIIECTBA, KOJWYECTBEHHBIE XapaKTEPUCTUKH XMMHUYECKOTO Ipoliecca,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. Kaxiplii OJ0K HAauMHAETCS C TEOPETHUYECKOTO
BBEJICHUS, B KOTOPOM pPacCMaTpHUBAIOTCS pa3Hble CIOCOObI perieHus 3aaad. B nanbpHeimem
yyalluecss CaMOCTOSITEIbHO ONPEIENSIOT CIO0CcO0 pelIeHHs — TJaBHOe, 4YTOObl OH ObLI
palOHAIbHBIM U JIOTHYECKH TIOCIIEN0BATENIBHBIM.

JlaHHBIN KypC MOKET M3y4aTbCsl KaKk B OYHOW (opMme, TaKk U pexuMe JUCTAHLHOHHOIO

00y4eHwusI.



[Inanupyemble pe3y/bTaThl H3yYeHHUS] KYPCca BHEYPOUHOIi 1eSITeIbHOCTH

1 IIpeomemmnoie ynueepcanvHbvle yueonvle 0eiicmeus
3HaTh:
J CHOCOOBI pelIeHHs] pa3IUYHbIX TUIIOB YCIOXKHEHHBIX 3a/1a4;
J OCHOBHBIE (DOPMYJIBI ¥ 3aKOHBI, IO KOTOPHIM MPOBOSTCS PACUEThI;
J CTaH/IapTHbBIC AITOPUTMBI PEILICHUS 3a/1au.
YMeTs:
J pelIaTh 3aa4u MOBBIILIEHHON CI0XKHOCTH Pa3INYHBIXTUIIOB;
J YEeTKO MPEICTaBIATh CYIIHOCTh ONMKUCAHHBIX B 337]a4€IPOLIECCOB;
o BHUJIETh B3aWMOCBSI3b IMPOUCXOJANINX XHUMHUYECKUX TMPEBpAIICHUN U

W3MEHCHHH YMCICHHBIX nmapaMeTpoOB CUCTCMBI, OITMCAaHHOM B3agadc,
L4 CaMOCTOATCIIbHO COCTaBJIATh THIIOBBIC XMMHUYCCKUEC 3aJaydu H OOBICHSTH

UX PEIICHUE; BIJIAJIETh XUMUYECKOUTEPMUHOIOTHUEN;

L4 I10JIBb30BAaTbCA cnpaBquoﬁ HHTepaTypOﬁ 10 XHUMHHU ]I BbI60pa

KOJINYCCTBCHHBIX BCIIMYUH, HCO6XOIII/IMI)IX IJId pCIICHUA 3aaa4.

2. MemanpeomemmnuvieynueepcaivHvle yueoHbvle 0elicmeus
o PaboTaTh caMOCTOSATENIBHO U BIPYIIIIE;
o AHanu3upoBaTh pe3yibTaThl 3JIEMEHTAPHBIX UCCIEI0BaHUM, (pUKCHPOBATh

HX PE3YJIbTAThI;

. Bocnpou3Boauts 1o mamsaTi HHGOpMAIHO, HEOOXOAUMYIO ISl PEIICHUS
y4eOHOM 3a/1a4H;
. [TpuMeHsTH TaOIUIIBI, CXEMBI, MOJICIIN JIJIS TIOJTy4YeHUsT HHpOopMaIumy;

L4 HpeBeHTOBaTB MMOATOTOBJICHHYIO I/IH(i)OpMaI_II/IIO B HarisiJHoOM u

BepOaIbHOM BU/IE;

. [IpuBomuTs TpHUMEpPHl B KAaueCTBE JIOKA3aTE€NbCTBA BBIIBUTAEMBIX
MOJIOKEHUI;

. BrinonHaTe yueOHble 3aaU, HE UMEIOIME OJJHO3HAYHOTO PEIICHHS.

3. Juunocmuule ynugepcanvHule yuedonvle 0elicmeus

J Paznmyath OCHOBHBIC HPABCTBEHHO-3CTETHYCCKHE ITOHSTHS;

o OrneHNBaTh CBOU U UYXKHE MOCTYIIKH;

o AHanu3upoBaTh W XapaKTePU30BaTh HMOIMOHAIBHBIE COCTOSHHUS H

YYBCTBA OKPYXKAOUIUX, CTPOUTH CBOU B3AUMOOTHOHICHUA C KX YUCTOM;,



L4 OHeHI/IBaTB CUTyalliu C TOYKH 3pCHUS IMPABUJI IOBECACHUA U DTUKU,

L4 HpOHBJ'IHTB B KOHKPCTHBIX CHUTyallUAX ,I[O6pO)K€J'IaT€J'IBHOCTB, JOBCPUC
BHUMATCIIbHOCTD,

L4 BBIpa)KaTB IMOJIOKUTECIIBbHOEC OTHOIICHUE K ITPOLCCCY IMO3HAHM,

L4 HpOHBJ'IHTB BHUMAaHHUC, YIUBJIICHUC, )KCIIAHUC OoJIbIIIe Y3HAThb,

L4 OHCHHB&TB CO6CTBCHHYIO yqe6Hon JACATCIIBHOCTb: CBOM AOCTHKCHMA,
CaMOCTOATCIIbHOCTD

L4 HpI/IMeHHTB mpaBujia ACJIOBOIO COTPYAHHYCCTBA: CpaBHHUBATHL PA3HBIC

TOYKHU 3pCHUA; CUNTATBCA C MHCHUCM APYIroro 4€JIOBCKa, MHUIIUATHBY, OTBECTCTBCHHOCTD,
IIPpUYUHBI HEyAa4;, IPOABJIATH TECPICHUC U I[O6p0)KCJ'IaTeJ'II)HOCTB B CIIOpEC, NUCKYCCHUM,

JIOBEpHUE K COOECETHUKY.

4. Pecynamuenuvie ynugepcaivnule yueonvle 0elicmeus
o VY aep’uBaTh 11elb ASSITEIbHOCTH JI0 MOyUYEHUs €€ pe3ybTara;
o [InanupoBaTh perieHue yueOHoU 3a1auu;
J OueHuBaTh BECOMOCTh NPHUBOJAMMBIX JIOKA3aTEIbCTB U PACCYXKIACHUI

(ybenuTenbHO, JI0)KHO, HICTUHHO, CYIIECTBEHHO, HE CYLIECTBEHHO);

J KoppektnpoBaTh 1€ATEIbHOCTh: BHOCUTh U3MEHEHUS B IPOLECC C YUETOM
BO3HUKIIUX TPYAHOCTEH M OMNOOK, HAMEYATh CIIOCOOBI UX yCTPAHEHUS;

. OCyIIecTBIATh UTOTOBBI KOHTPOJIb JAEATEIBHOCTH («UYTO CIIENaHO») U
MOOMEPALIMOHHBIA KOHTPOJIb («KaK BBIIOJHEHA Ka)kJas OoIepanus, BXOJsIIas B COCTaB

y4e0HOTO EHCTBUAY);

o OueHuBaTh pe3yJbTaThl AESITEIBHOCTH;
. AHanu3upoBaTh COOCTBEHHYIO padoTy;
J OneHuBaTh ypOBEHb BIAJCHUS TEM WJIM WHBIM YYE€OHBIM JI€HCTBHEM

(oTBEYaTh Ha BOMPOC «YTO 51 HE 3HAIO U HE YMEIO?»).
5. Kommynuxamugnvie ynusepcanvnvie yuednvie oeiicmeus
o BocnpuHuMaThe TEKCT ¢ y4eTOM ITOCTABICHHOM yueOHOI 3a/1auM, HAXOIUTh

B TCKCTC I/IH(I)OpMaI_II/IIO, HCOGXOIII/IMyIO AJId €€ pCHICHU A,

L4 CpaBHI/IBaTB Pa3HbIC BUIBI TCKCTA,
L4 CocTaBnaTh miaH TCKCTA,
L4 O(I)OpMJ'ISITL JAUAaJIOTHYCCKOC BBICKa3bIBAHUEC B COOTBCTCTBUH C

TpeOOBaHUSIMU PEUEBOTO ITUKETA.



Cucrema OLleHKH 0CBOCHHS 00y4al0IIMMHCH Kypca BHEYPOYHOIl 1esiTeIbHOCTH
Dopmamu omuémuocmu 110 N3YUEHHUIO JTAHHOTO Kypca MOTYT OBITb:
* KOHKYPC (KOJIMYECTBEHHBIN) YUCIa peIIEHHBIX 3a/1a4;
*COCTaBJICHME COOPHUKOB aBTOPCKMX 3aJad [0 pa3IMYHbIM TeMaM (Harpumep,
«MeauiHay, « IKOJIOTUS U T.J1.)

* 324€T [0 PEUIEHUIO 3a]1a4.

Coz[epncalme Kypca BHeyPO‘lHOﬁ JesiTeabHOCTH«Penenne PACYE€THBIX 3a1a1»

(34 yaca, 1 yac B Hel1e/110)

BBenenue (2 yaca)
3HAaKOMCTBO C LEIIMH M 3aJadaMH Kypca, ero CTpykTypod. OCHOBHBIE

(1)I/I3I/I‘~I€CKI/IC U XUMHNYCCKHUE BCIIMYUHBI.

Tema 1. MatemaTnueckue pac4éTbl B XuMuu (7 4acoB)

Bonmoponnas enuHuiia  atoMHOM  Macchl.  OTHOCUTENIbHAsE aroOMHas W
MOJICKYJISIpHAsT Macchl. HaxXoXJIeHHe OTHOCUTEIBHON MOJEKYJSIPHOM MacChl 1O (opMyIie
BEIIECTBA.

MaccoBas 701 XUMHAYECKOI0 3JIEMEHTA B CJI0XKHOM BellecTBe. Pacuér maccoBoit
JIOJIU XUMHUYECKOTO 3JieMeHTa 1o (opmyrne BemiecTBa. HaxoxaeHue (GopmMyibl BemiecTBa Io
3HAYEHHSIM MACCOBBIX J0JIel 00pa3yOIIMX €ro 3JeMEHTOB.

OO0BbéMHas J0JIs1 KOMIIOHEHTA Ta30BOM CMECH.

[TonsiTre 06 00BEMHOI T0NIe KOMITIOHEHTA Ta30BOI CMECH M pacdEThI C UCIOIb30BaHUEM
3TOTO HMOHSTHS.

MaccoBas 107151 paCTBOPEHHOTO BELIECTBA.

PactBOpel, pacTtBOpUTENs M pacTBOPEHHOE BewlecTBO. [IoHATHE O KOHIEHTpalUU
pacTBOpEHHOro BewlecTBa. MaccoBasgs J0Ji1  PAacTBOPEHHOIO BEIIECTBA M pacu€rbl C
HCITOJIF30BAHUEM DTOTO MOHSITHS.

MaccoBasi 10J1s1 IpuMeceil.

[TonsTHE O YMCTOM BEIIECTBE M MpUMecH. MaccoBas [0Jig TpUMecH B oOpasiie

HCXOMHOTO BemecTBa. OCHOBHOE BemiecTBO. PacdyéT macchl OCHOBHOTO BEIECTBA IIO0 MAacce



BEIIECTBA, COAEPXAILEro OINpeneiCHHYI0 [0JI0 TpuMecell U Japyrue MOoAu(pUKalUOHHbIE

PacyY€ThI C UCIIOJIB30BAHUEM ITUX MOHATUM.

Tema 2. KosimuyecTBeHHbIE XapaKTEePUCTUKH BemecTBa (6 yacoB)

OcHOBHBIE KOJIMYECTBEHHbBIE XapAKTEPUCTUKU BEIIECTBA.

ITocrossnnass ABorazgpo. KomumuectBo BemectBa. Moab. MousipHas Macca.
Monspusiii 00bEM Ta3000pa3Horo BemiecTBa. KpaTHble €IMHUIBI KOJMYECTBA BEIIECTBA —
MUJUTUMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHAS. U KMJIOMOJISIPHAsE MAacChl BEIIECTBA, MIJITTUMOJISIPHBIN
U KAJIOMOJISIPHBIN 00BEMBI ra3000pa3HBIX BEILIECTB.

Pacu€Tpl ¢ uCnONB30BaHMEM MOHATUNA «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «KMOJIIPHBIN 00bEM Tra30B», KIIOCTOSIHHAS ABOTAIPO».

Pacuérnbie 3agauu. 1. BpluncieHne KOJIMUYECTBA BEIIECTBA MO M3BECTHOMY YHCITY
YacTUIl ATOro BemiecTBa. 2. BplumMclieHne Macchl BelIeCTBa MO H3BECTHOMY KOJIUYECTBY
BemecTBa. 3. BrlumcieHue KonMuecTBa BeIIECTBA IO HM3BECTHOMY OOBEMY BemiecTBa. 4.
Brluncienue uncia yacTHIl 10 U3BECTHOW Macce BEILECTBA.

5. OnpeﬂeneHI/Ie OTHOCHUTEIHLHOM INIOTHOCTH Irasa.

Tema 3. Kosin4yecTBeHHBbIE XapaKTePUCTHKN XMMHYECKOI0 Npouecca

( 15 yacoB)

Pacuér konmuuecTBa BeIlECTBa, Macchl WM O00BbEMAa HCXOAHBIX BEIIECTB M
IIPOAYKTOB PEAKLUH.

Pacuérnbie 3anauun. 1. Boruncnenue no XMuMU4YeCKUM ypaBHEHHUSIM Macchl, 00bEMa WK
KOJIMYECTBA BEIIECTBA IO M3BECTHOM Macce, 00bEMY WM KOJIMYECTBY BELIECTBA OJHOIO W3
BCTYMAIOIINX B PEAKIIHUIO BEILECTB WJIM IPOAYKTOB PEAKIUH.

2. Bbruncnenue maccel, 00bEMa MPOAYKTa pEaKIUM, €CIU OJHO M3 pPearupyroumx
BELIECTB JaHO B M30bITKE. 3. Bhlunciienne macchl (KOJIMUYECTBA BEIIECTBA, 00bEMA) MPOIyKTa
peakIuyu, €Ciau M3BECTHA Macca HCXOJHOIO BEIIECTBA, COACPIKALIETO ONPEACIEHHYIO IOJI0
npuMeceil. 4. BorunciaeHne macchl (KOJIMYECTBA BelleCTBa, 00bEMA) MPOJAYKTa peakiuu, ecliu
M3BECTHA Macca pacTBOpa M MaccoBas JOJs pacTBOpEHHOro BemiectBa. 5. OmpezneneHue
MacCOBOHM WJIM OOBEMHOM JTOJIM BBIXOJIa MPOAYKTAa OT TEOPETUUECKH BO3ZMOXKHOTO. 6. Pemienue
nenoyek npespamieHus. 7. KauectBennsie 3agauun

8. Pacu€rbl, CB3aHHBIE C KOHIIEHTPALUEN pacTBOPOB, PACTBOPUMOCTBIO BEILIECTB,

BHCKTpOHI/ITI/I‘{CCKOﬁ JUcCoUaIuei.



Tema 4. OxkucAUTEIHHO-BOCCTAHOBUTE/ILHBbIE peakuuu (4 yaca)
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb U BOCCTAHOBUTEIIb,
OKHCJICHHE U BoccTaHoBieHHEe. CoCTaBlieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuii METOZ0M AJIEKTPOHHOIO OaiaHca.

Knaccudukanus OKuCIUTETHhHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

V.TemaTuueckoe IJIAaHUPOBaHME Kypca
«Pemenue pac4éTHbIX 3a/1a4 10 XUMHUN», 8§ Ki1ace

(Bcero 34 yaca, 1 yac B HeeJI10)

No Ha3Banmue pasaena KoauuyecTBO 4acoB

n/m BCEro TEOpUs NPAKTHKA

1 BBenenue 2 1 1

2 Tema 1. 7 3 4
MaremaTnueckue

pacu€Tel B XUMUHU

3 Tema 2. 6 1 5
KonnyecTBeHHBIE
XapaKTEpUCTUKU

BEIIECTBA

4 Tema 3. 15 5 10
KonuuecTBeHnbie
XapaKTEPUCTUKU
XAMHYECKOTO

mporiecca

5 Tema 3. 4 1 3
KonuyecTBeHHBIE
XapaKTEPUCTUKU

XUMHUYCCKOI'O




nporecca

UTOTO 34 12 22

Oo0pa3oBaTte/ibHbIE pecypchl

1.MarepuajibHO-TeXHHYECKOE O0ecredyeHue Kypca

MynbpTUMeauiiHOE  00O0pyAOBaHHE, KOMIIBIOTEp, MPUHTEP, HENPOrpaMMHPYyEMbIe
KaJIbKYJISTOPBI, TEPUOJUUECKasi CUCTeMa XMMUYeckux sneMeHToB [I.M1.MenneneeBa, Tabnuma
pPAcCTBOPUMOCTH  BEIIECTB, HJIEKTPOXUMHUYECKUN pPsi HaOpsHKEHWH MeTajuloB, Taliuua

«3MmeHeHue 1BeTa HHAUKATOPOB B PA3HBIX CPCAAX).

2.MHpopManOHHO-MeTOANYECKOe o0ecnieueHne Kypca
A YYUTeJIs:
1.AnamoBuu T.I1. Bacunwesa I'.1. “COOpHUK OJUMITHATHBIX 32/1a4 11O XUMHH .
2. Bynpymxak I1. “3agaun mo xumun”.
3. Epoxun 0.M.; ®ponos B.W. “CoopHuK 3a1a4 1 yIpa)KHEHUH 110 XUMHUH .
. “KonTposibHple M mnpoBepouyHble pabOThl MO XUMHUHM 8 Kjacc” K y4eOHMK .C.
4. “K 0 8 ” 0 0.C
["abpuensna “Xumus — 8 kimacc”.
5. Ky3menko H.E., Epémun B.B. “2500 3agau c pemenuem’.
. Hurouu U.K.; ITpotacos [1.1. “Meronuka perienns pacu€THBIX 3a7a4 0 XUMHUH .
6 NK.;II I1.U1. “M ”
. Xomuenko W.T. OpHUK 3a7ady U YHOPAKHEHUM MO XUMHUHU I HEXUMHYECKHX
7. X nr. “co y
TEXHUKYMOB’ .
8. Xomuenko ['.I1. “3apaun no xumuum u1st noctynaroumx B BY3er”.
- IJI1 O0y4aIomuXxcs:
. A6kun ' JI. “3anaun v ynpaxxHeHHs 10 XUMHUU .
1. A6 I'JI. “3an yap ”
2. I'abpuensan O.C. “Xumus B TecTax, 3ajjauax, ynpaKHeHUIX 8 — 9 kiacchr’”.
3.I'aBpyceiiko H.I1. “IIpoBepounbie pabOThI IO HEOPraHMUYECKOW XMMHUU 8 Kiacc”.
4. CaBunkuna E.B. Cepamosa H.J[. “COopHuK 3a1a4 1 ynpaXHEHUH 110 XUMUU .
5.Cypoguena P.I1. “3aganus 1jist caMOCTOSTENHHOM pabOTHI IO XUMUHU B 8 Kiacce”.

6. Xomuenko M.I'. “CO0opHHUK 3a/1a4 ¥ yIPaXHEHUH 110 XUMHHU ISl CPEAHEN IIKOJIbI .
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