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|. IlosicHuTEIBbHAS 3aNIMCKA.
Pabouas mporpamma «Pemenne pacy€THbIX 3a1a4» pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHUs, YTBEPKIAEHHOTO TpHUKa3oM MuHHCTEpCTBa 00pa3oBaHWs U Hayku Poccuiickoi
@eneparun ot 17.12.2010 r. Nel897 (Ilpukaz MuHuctepcTBa 00pa3oBaHHs W HAYKH
Poccuiickoit @enepanuu o BHeceHun usmeHeHuit B @I'OC OO0 ot 29.12.2014 r. Ne 1644)

- ¢ y4€ToM mporpamMMmbl Mo ydeOHOMYy mpeamery «Xumus» 8 wiace (Xumus. Paboune
nporpamMmsbl. Ilpenmernast nmunus ydeOHukoB O. C. I'aOpuensna 8-9 kiaccel: mocoOue ais
yuuTenen o0meoopa3zoBaTenbHbIX opranu3anuii /M: u3a-so Hpoda, 2015 r).

Paboyas nmporpamma siBisieTcst MOAUGPUIIUPOBAHHON (2JaITHPOBAHHOM ).

[Mporpamma wumeeT nupeanpodUIBLHYIO HANPaBICHHOCTh, pacCUUTaHa I OOyJaroImmxcs 8
kiacca, 1 gac B Henento (34 yaca B Tox).

[Iporpamma «PemieHre pacueTHBIX 3aJad» OTHOCHUTCS K TPEAMETHOMY 00pa3oBaTeIbHOMY
MOOYIK0, a MMCHHO K MCXKIPEIMCTHOMY, TaK KaK YMCHHUC PCIIATh 3aaa4u BOCTpe6OBaH0 1 Ha
IpYTruX npeamerax (MareMartuka, Gpu3uka, OMoJIoTHs, aCTPOHOMUS ).

Pemrenne pacy€THbIX 3a/1a4 3aHMMAET Ba)XKHOE MECTO B M3YYEHUM OCHOB XMMHUYECKOW HAYKHU.
[Ipu pemenun 3agay nmpoucxoauT Oosiee riIyOOKOe M MOJHOE YCBOEHHE y4eOHOro marepualna,
BbIPa0ATHIBAIOTCSl HABBIKM IMPAKTUYECKOIO MPUMEHEHUS HMEIOLIUXCS 3HAHWW, pPa3BUBAIOTCS
CIIOCOOHOCTH K CaMOCTOSITENIbHON paboTe, MpOUCXOIUT (POPMUPOBAHUE YMEHHUS JIOTHUYECKH
MBICJIMTb, UCII0JIb30BATh IPUEMBI aHAIN3A U CUHTE3a, HAXOUTh B3aUMOCBSI3b MEXKIY 00bEKTaMuU
U SIBIICHUSIMU. B 3TOM OTHOIIEHUH pelieHue 3ajad sBIsIeTcsl He00X0AUMBIM KOMIIOHEHTOM IIpU
U3YYCHUU XUMUHU.

Pemenne paCd€THBIX 3ada4 I1I0 XHMMHHU BCCrJa BBI3BIBAJIO W IIPOJOJDKACT BbI3LIBATH
SHAYUTCJIbHBIC 3aTPYAHCHUA ¥ MHOT'UX YyYJallIUXCA, KaK M3Y4YaOIUX XHUMUIO Ha 68.30BOM, TaK "
Ha HpO(bI/IJ'IBHOM YpPOBHEC. HpaKTI/IKa pa6OTBI IIOKAa3bIBaA€CT, 4YTO OI[HOﬁ U3 IIPpUYHMH TaKHUX
Sany,Z[HeHI/Iﬁ SABJICTCA HEXBATKA BPCMCHU Ha 06y‘IeHI/IC PCUICHHIO PACYCTHBIX 3aJa41 UMCHHO B 8
Kkiacce. B nHauane HU3YUYCHHS KypCa XMMUU 3aKIJIaJIbIBAOTCA OCHOBBI JIsI pPCHICHUS B ,I[aJ'IBHeﬁI.HeM
0oJ1ee CIIOKHBIX U KOMIUIEKCHBIX 3aJa4.

e nporpaMmbi:

3aKpCIICHUE, CUCTCMATHU3alH U YTJ'IY6J'I6HI/IG 3HaHUI yqalmuxcd 1o XuMnuu myremM pericCHus
3aia4 pa3jiInIHOrO YPOBHS CJIOKHOCTH, COOTBCTCTBYIOIIIUC Tpe6OBaHI/I$IM HUTOTOBOM aTTECTAIlUH
110 XMMHUH.

3agaum nporpamMmslI.

1) hbopmupoBaHre yMEHUI U 3HAHUH TIPU PEIICHUH 3a/1a4 110 XUMUU;



2) MOBTOpPEHHE, 3aKPEIUICHIE OCHOBHBIX MMOHATHI, 3aKOHOB, TEOPHUH, a TaK)KE HAYYHBIX (PAaKTOB,
00pa3yIoMMX XUMHYECKYIO HAYKY;

3) dopMupoBaHHE TO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTHKOW DPa3BUTHS
XUMUYECKON HAYKH;

4) pa3BI/IBaTI) y IIIKOJIbHUKA YMGHI/Ie BBIACIATH I'JIaBHOC, CYIIIeCTBCHHOG B I/I3y‘-ICHHOM MaTepI/IaJIC,
CpaBHI/IBaTI), O606HIaTI) I/I3y‘-ICHHBI€ (1)aKTI>I, JIOTMYCCKHU H3Ji1aratb CBOHU MBICIIHN HpI/I peHIeHI/II/I
3a/1a4;

5) pa3BUBaTh CaMOCTOATEIBHOCTb, YMEHME IIPEOJ0JIEBaTh TPYIHOCTH B YYEHHH, SMOLMHU
YYallUXCs,  CO3/aBas  HDMOLMOHAIBHBIE  CUTyallMH  YAWBJIEHHsS,  3aHUMAaTEIbHOCTH,

napaloKCaibHOCTH;

6) Ppa3BHUBATH I/IHTCJ’IJ’ICKTyaJ'ILHI)II\/'I n TBOp‘IGCKI/Iﬁ OTCHI Al THYHOCTH, JIOTHYCCKOC MBIIIJICHUC
IIpH pCIICHUN PACUCTHBIX 3a1a4 110 XUMHUH,

7) y4yuTb TMpUeMaM pelIeHUusT TBOPYECKUX 3a7ay, IOUCKY aJbTEPHATHUBHOTO pEIlEHHS,
KOMOMHUPOBAaHHIO paHEEe M3BECTHBIX CIOCOOOB pEIIEHUs, aHajau3y U CONOCTaBJICHUIO

PA3IMYHBIX BAPUAHTOB PCHICHUA, YYUTh AKTUBHO MBICJINTD.

Kypc conmepxxutr uerslpe OyioKa: MaTeMaTH4yecKHe pacueTbl B XUMHH, KayeCTBEHHbIE
XapaKTePUCTUKU BEIIECTBA, KOJMYECTBEHHbIE XapaKTEPUCTHUKU XHMHUYECKOTO Mpoliecca,
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. Kaxaplii OlOK HauWHaeTcss ¢ TEOPETUYECKOTO
BBE/ICHUS, B KOTOPOM pAacCMaTpPHUBAIOTCS pa3Hble CHOCOOBI pelieHus 3aaad. B nanbHeimem
ydaluecs CaMOCTOSATEIbHO OINPEeAeNsiioT CHOocO0 pelleHus — TIJaBHOe, 4YToObl OH ObLI
paIMOHATIBLHBIM U JIOTHYECKHU MOCIIE0BATEIbHBIM.

JlaHHBII KypCc MOMET H3ydaThCsi KaK B OYHOH (opMme, Tak W pPEKHUME TUCTAHIIHOHHOTO
00y4eHHS.

Il. [Inanupyemble pe3yJibTaThl H3yYeHUSsI Kypca

IIpexMeTHbIe yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUS

3HaTh:

CHOCOOBI PelIeHUs Pa3TUYHBIX TUIIOB YCIOKHEHHBIX 3a/1a4;
OCHOBHBIE (JOPMYITBI U 3aKOHBI, IO KOTOPBIM MIPOBOISTCS PACUETHI;
CTaHJIapPTHBIE AITOPUTMBI PEIICHUS 3a7au.

YMeTs:

peuIaTh 3a/1a4M MOBBIIIEHHON CI0XKHOCTH PA3IUYHBIX THUIIOB;

YCTKO MPEACTABJIATH CYIIIHOCTH OIMMCAHHBIX B 3a/1a4€ IPOLIECCOB;



BUJIETh B3aUMOCBSI3b IIPOUCXOJAIINX XUMUYECKUX MPEBPAIICHUNA U U3MEHEHUI YUCIIEHHBIX
[1apaMeTPOB CUCTEMBI, OIIMCAHHOH B 3aaye;

CaMOCTOSITEIIbHO COCTABJISTh TUIIOBBIE XUMUYECKHUE 33/1a41 U OOBSICHATh MX PEIICHUE; BIIAICTh
XUMHUYECKON TEPMUHOJIOTUEM;

MOJIb30BAThCS CIPABOYHOM JINTEPATYPOH 110 XUMHH JUIs1 BRIOOpA KOJMYECTBEHHBIX BEIIHYHH,
HEOOXOAUMBIX JUTSI peIIeHUs 3a/1a4.

MeTtanpeaMeTHble YHHBepcalbHble YueOHbIe JelicTBUS

PabGoTaTe caMOCTOSITENILHO U B TPYIIIIE;

AHanu3upoBaTh pe3yibTaThl SJIEMEHTAPHBIX UCCIIEOBaHUM, (PUKCUPOBATh UX PE3YJIbTATHI;
BocmpounsBoauTs no namsaTi HHPOpMaIHio, HeOOXOIUMYIO JUTsl pelieHusl yueOHOM 3a1auu;
[IpuMeHsTh TaGIULIBI, CXeMbI, MOJIENN JUIS MOJIy4eHUs HH(OpMaIUK;

[Ipe3enToBaTh MOATOTOBICHHYIO HH(GOPMALIMIO B HATJISATHOM U BEpOAIbLHOM BUJIE;
[IpuBoIMTE IpUMEpPHI B KaYECTBE J10KA3aTEIbCTBA BBIIBUTAEMBIX MOJIOKEHU;

BoinonHsATe yueOHbIe 3a1a4i, HE UMEIOIIME OJTHO3HAYHOTO PEIIECHUS.

JIMYHOCTHBIE YHHBEPCAJIbHbIe YUeOHbIe 1eliCTBUS

Pa3znuyaTth 0OCHOBHBIE HPABCTBEHHO-ICTETUYECKHIE MTOHSATHUS;

OneHuBaTh CBOU U UY)KHE MOCTYIIKH;

AHaJ'II/ISI/IpOBaTB " XapaKTECpHU30BaTb SMOLIMOHAJIBHBIC COCTOSAHUA U YYBCTBA OKPYKAIOIIUX,
CTPOUTH CBOU B3aMUMOOTHOMIICHHUA C UX YICTOM;

OHeHI/IBaTb CUTyalluH C TOYKHU 3PpCHUA ITPABUII IOBECACHUA U DTUKH,

HpOSIBJ'IHTL B KOHKPCTHBIX CUTyallUsAX I[O6p0)KeJ'IaTeJ'IBHOCTL, JOBCPUC BHUMATCIIbHOCTD,
BLIpa)KaTL MOJIOKUTECIIBHOC OTHOIICHUC K TPOUCCCY IMTO3HAHUS

HpOSIBJ'IHTL BHUMAHHC, YANBIICHUC, KCIIAHUC OoJtblre Y3HAThb;

OI.ICHI/IBaTL COGCTBCHHyIO y‘IC6Hy'IO ACATCIIBHOCTL: CBOM NOCTHKCHUSA, CAMOCTOATCIIBHOCTD
HpI/IMCHHTB IpaBHJIa ACJIOBOTO COTPYAHUICCTBA: CPABHUBATH PA3HBIC TOYKU 3PCHUA; CHUTATHCA
C MHCHUCM APYTroro 4CjI0OBCKa, THUIIUATHUBY, OTBCTCTBCHHOCTD, ITPUYKUHBI HCY1a4, IIPOSABJIATH

TEpIEHUE U J0OPOKENATENBHOCTD B CIIOPE, AUCKYCCHHU, I0BEPHE K COOECETHUKY.

PeryasitTuBHble yHMBepcaJbHbIe ydeOHbIe NelicTBUS



VY nepxuBaTh 1eJb ASSITEIBLHOCTH 0 MOJYYEHUS €€ Pe3ylbTaTa;
[InanupoBaTh pelnieHue yueOHOM 3a/1a4;

OneHuBaTh BECOMOCTb PUBOAUMBIX JOKA3aTENIbCTB U pacCykAeHUH (yOeIUTeNbHO, JIOKHO,
HCTUHHO, CYIIECTBEHHO, HE CYLLIECTBEHHO);

KoppekrupoBaTh 1€ T€IbHOCTh: BHOCUTh U3MEHEHHS B IIPOLIECC C YYETOM BO3HUKIINX
TPYAHOCTEHN U OIIMOOK, HAMEUYaTh CIIOCOObI UX YCTPAHEHUS;

OcymiecTBIATh UTOTOBBIN KOHTPOJIb IEATENBHOCTH («UTO CIETaHO») U MOOIEPallHOHHBIN
KOHTPOJIb («KaK BBINIOJIHEHA KaXkK/1asl Olepalus, BXOAs1as B COCTaB y4eOHOTO IEHCTBUS»);

OHCHI/IB&TE PE3YIbTATHI ACATCIIBHOCTH,
AHanu3upoBaTh COOCTBEHHYIO paboTYy;

OHGHI/IB&TB YPOBCHB BJIaACHHUA TEM HUIJIM UWHBIM y‘-Ie6HBIM JleI\/'ICTBI/IeM (OTBC'-IaTB Ha BOIIPOC «4YTO A
HE 3HAIO U HE YMEI0?7»).

KoMMyHMKaTUBHbIE YHUBeEpPCaAJIbHbIE y4eOHbIe el CTBUSA

BocnpuauMaTth TEKCT C y4€TOM MOCTABJICHHON yd4eOHOM 3aa41, HAXOUTh B TEKCTE
nH(pOpMaIHIO, HEOOXOIUMYIO IJIS €€ PEIICHUS;

CpaBHUBAThH pa3HbIC BUJbI TEKCTA;

CocTaBnsaTh IJIaH TEKCTA;

OdopMIATh AMATIOTTYECKOE BBICKA3bIBAHKE B COOTBETCTBHH C TPEOOBAHUSMHU PEUEBOrO ITUKETA.
III. CucremMa OLeHKH OCBOCHHS YYalIMMUCH Kypca

®opMaMHu OTYETHOCTH T10 U3YYCHHUIO TAHHOTO Kypca MOTYT OBITh:

* KOHKYPC (KOJIMYECTBEHHBIN) Ynciia PeMEHHBIX 3a/1a4;

*COCTaBJICHHE COOPHUKOB aBTOPCKHUX 3aja4 10 Pa3InIHBIM TeMaM (Harmpumep, «MeauiuHay,
«IKOJOTHSI» U T.1.)

= 3a4€T 110 PCLICHUIO 3aJia4.

IV. Conepkanue kypca «PemeHne pac4eTHbIX 32129 (34 gaca, 1 yac B Hee110)

BBenenue (2 yaca)



3HAKOMCTBO C LIEJSIMH U 33J]a4aMU Kypca, ero cTpykTypoii. OCHOBHBIE (pruzndeckue u
XMMHMUYECKNE BETUYHHBI.

Tema 1. MaremaTu4eckue pac4érbl B XuMuM (7 4acoB)

Bonoponnas equnuia atToMHo Maccbl. OTHOCHTENbHAS aTOMHASI U MOJICKYJISIpHAsI MACCHI.
HaxosxaeHne 0THOCUTEIIBHONW MOJIEKYIISIPHOM MAacchl 10 (OpMyJie BEIIeCTBa.

MaccoBas 10151 XMMHUUYECKOTO DJIEMEHTA B CJIOKHOM BelllecTBe. Pacuét MaccoBOl 10N
XUMHUYECKOTO dreMeHTa 1o Gopmyre BemecTa. Haxoxnenue GpopmMysibl BemecTsa mo
3HAQYEHHSIM MACCOBBIX JI0JIel 00pa3yIoIIUX €Tr0 AIEMEHTOB.

OO0BEMHAS HOJIST KOMITOHEHTA ra30BO CMECH.

[Tonsatue 06 00BEMHOI 10716 KOMIIOHEHTA Ta30BOM CMECH M PACUYETHI C UCIIOJIB30BAHUEM ITOTO
TIIOHSTHUA.

MaccoBasi 107151 pacTBOPEHHOTO BEIIECTBA.

PactBOpBI, pacTBOpUTENB M paCTBOPEHHOE BellecTBO. [IoHATHE O KOHIIEHTPALMKA PACTBOPEHHOTO
BelecTBa. MaccoBas 1011 paCTBOPEHHOIO BEIECTBA U PACUETHI ¢ UCIIOJIB30BAHUEM 3TOTO
MTOHATHS.

MaccoBas 107151 TpuMeceil.

[TonsiTHe 0 uncTOM BellecTBE U mpuMecH. MaccoBast 10Ji TprUMecH B 00pasiie UCXOAHOTO
BemecTBa. OCHOBHOE BellecTBO. PacyéT Macchl OCHOBHOTO BEIIECTBA [0 Macce BEIIECTBa,
COJIEprKalIero OnpeneiaEHHyI0 OO IpUMecel U Apyrue MoaupuKalMOHHbIE PacuéThl C
WCIOJIb30BAHUEM ITHUX TOHATHUH.

Tema 2. KosimuecTBeHHbIE XapaKTePUCTHKH BenecTBa (6 4acoB)
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKHU BEILIECTBA.

[Tocrosinnas ABoraapo. KonmuectBo BemectBa. Mouib. Mossipaast Macca. MossipHbIi 00bEM
ra3zoo0pa3Horo BemecTBa. KpaTtHbie eIUHUIBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U KHUJIOMOJIb,
MUWUIUMOJISIPHAS U KWJIOMOJISIPHASI MacChl BELLIECTBA, MUJUTUMOJIIPHBIN U KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacué€thl ¢ ncnoap30BaHUEM MOHATHH «KOJIMYECTBO BCILICCTBA», «KMOJISIpPHAA MaccCay, ((MOJ'IHpHBIfI
00BEM ra3oB», KIIOCTOAHHAsA ABOFaI[pO».

PacuéTnbie 3aJavu. 1. BeruuciaeHnne KoJmaecTBa BCIICCTBA 10 U3BCCTHOMY YUCITY YaCTUILL 3TOT'O
BCIICCTBA. 2. BpluncneHne Macchbl BCIICCTBA II0O HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA. 3.
Brlunciaenue kojaudecTBa BEMIeCTBA IO HU3BCCTHOMY O6’LéMy BCIICCTBA. 4. BeluuciieHuE 4ncna
YaCTHI] I10 M3BECTHOM Macce BellecTna.s. OHpe)leJ'ICHI/IC OTHOCHUTEJIPHOM MJIOTHOCTH rasa.

Tema 3. KosimyecTBeHHbIE XapaKTePUCTHKH XUMHYeCKOro npouecca ( 15 yacos)



Pacuér konmyecTBa BelecTBa, MACChl MM 00bEMA UCXOIHBIX BEIIECTB U MPOJYKTOB PEAKIUH.

PacuérHble 3aga4u. 1. Berancienue no XuMUYECKUM YpaBHEHHSIM MacChl, 00bEMa UITH
KOJIMYECTBA BEIECTBA 10 U3BECTHOM Macce, 00bEMY WIIM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYIAKOUIMX B PEAKIUIO BEIIECTB WU POJLYKTOB PEAKIIHH.

2. Briuucienue maccbl, 00b€Ma MPOYKTa PEAKIUH, €CIIU OJJHO U3 PEarupyrolnuX BEIEeCTB JaHO
B U30bITKE. 3. BhIuncienrne Macchl (KOJIMYECTBA BEIIECTBA, 00bEMA) MPOAYKTa PEaKIIUU, €CIN
M3BECTHA Macca UCXOIHOTO BEIIECTBA, COJACPIKAIIEro ONPEIEIEHHYIO 10110 Tpumeceil. 4.
Boruncnenue maccbl (KOJM4eCTBa BeUIeCTBa, 00bEMA) MPOAyKTa peaklivy, eCiIi U3BECTHA Macca
pacTBopa U MaccoBas J0JIs pacTBOPEHHOTO BellecTBa. 5. OnpeneneHne MaccoBOil Uiu
00BEMHOM TOJIM BBIXOJ1a IPOAYKTA OT TEOPETHUECKHU BO3MOXKHOTIO0. 6. Perenue nenouek
npespanienus. 7. KauectBeHHsle 3a1aun

8. Pacuérsl, cBsA3aHHBIE C KOHLEHTPAUEN PACTBOPOB, PACTBOPUMOCTHIO BELIECTB,
BIEKTPOJIUTHUUECKON JUCCOIUAIIUEN.

Tema 4. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIEC peakunu (4 yaca)
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BoccTaHOBJIeHHE. COCTaBIIEHUE YPABHEHUI OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKIUI

METO/I0OM 3JIEKTpOHHOTO0 Oananca.Knaccudukanust OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

V. TemaTn4yeckoe mJIaHUPOBaHME Kypca

«Pemenne pacyéTHbIX 327124 10 XMMHUW», 8§ KJIacc (Bcero 34 yaca, 1 yac B HeeJ1I0)
Ne HaszBanue pazgena KoanuectBo 4acos
/i BCEro | Teopus | IIPaKTUKa

1 | Beegenne(24) 2 1 1

2 | Tema 1. MaTtemaTu4yeckue pac4érnl B xumuu (7 7 3 4

4acoB)

3 | Tema 2. KosimyecTBeHHbIE XaPAKTEPHCTHKH 6 1 5

BenecTBa (6 4acoB)
4 | Tema 3. KostnuecTBeHHBbIE XapaKTEePHCTHKH 15 5 10
XHMHMYECKOro npouecca (15 yacon)

5 | Tema 4. OKNCIANTEIHHO-BOCCTAHOBUTEIbHbIE 4 1 3

peakuuu (4 yaca).

6 | Uroro 34 12 22

Ne Koan- B ToM uucne ®opma

BO Teopud | IpaKTHKa KOHTPOJIsA
ypoka Tema ypoxka 9acoB

1 3HAKOMCTBO C LIEJIIMU U 3aJja4aMi Kypca, 1 1

€ro CTpYKTYpOil.

2 OcHOBHBIE (PU3NYECKUE I XUMHUECKHIE 1 1




BCIIMYUHEI.

3 OTHOCHUTENbHAS aTOMHAS U
MOJICKYJISIpHASI MACCHI
4-5 | MaccoBas 10JI1 XHUMHAYECKOTr'0 JICMCHTA B
CJI05KHOM BEIL[ECTBE
6 OO0BEéMHAs 10JI1 KOMIIOHEHTA Ia30BOM
cMecH
7-8 | MaccoBast 10J1s BEeIIeCTBa B pacTBOPE. Konkypc
pelIeHus
3a1a4
9 MaccoBas 107151 TpUMeceil. 3a4eT

10 OCHOBHBIE KOJIMYECTBCHHBIE
XapaKTePUCTHKY BEIICCTBRA.

11 BrrunciieHue KoJinuecTBa BEIEeCTBA 10 [Tomo6path
W3BECTHOMY YHUCITY YACTHI] 3TOTO 3a7a44 110
BEIIIECTBA. TEME

12 Brruucienne Macchl BEIECTBA IO [Tomo6pats
M3BECTHOMY KOJIMYECTBY BEIIECTBA. 3a7a44 110

TEME

13 Brruucinenue koimyecTBa BEIECTBA 110 [Tono6pats

HM3BECTHOMY 00BEMY BeIlleCTBa. 3aJa4U 10
TEME

14 Brruaucienue uncia yacTUIL IO N3BECTHON [Tono6pats

Macce BellecTBa. 3aJa4U 10
TEME

15 OrnpeneneHne OTHOCUTEIBHOM IIJIOTHOCTH 3a4yer
rasa.

16 Brruncienue Macchl MpoayKTa peakinu [Tono6path
10 U3BECTHOI Macce UCXOIHOTO 3aJa4U 10
BEIIECTBA. TEME

17 Brruncnenue Macchl mpoayKTa peakiuuu [Tono6pats
10 U3BECTHOMY KOJIMYECTBY UCXOAHOTO 3aJa4H 10
BEIIECTBA. TEME

18 Brruucinenue 00bMa 0JHOTO U3 [Tono6pats
pearupyouux BemecTB Mo 3a1aHHOM 3a7a4H 10
Macce MPOAYKTa peaKIIHH. TeMme

19-20 | Beruucnenue no ypaBHEHHIO XMMUYECKON [TonoGpats
peaxiuu (eciu OJTHO U3 pearupyroumx 3aa4M 10
BEIIIECTB JIaHO B U30BITKE). TeME

21-22 | BoruncieHne Macchbl MPOAYKTa peakiuu [TonoGpate
10 U3BECTHOM Macce UCXOHOTO 3a1a4M 10
BEIIECTBA, COAECPIKAIIETO TPUMECH. TemMe

23 Brruncienue maccol (KOJMYECTBA Konkypc
BEIECTBA, 00bEMA) MPOAYKTA PEaKIIUH, pelieHus
€CJIM U3BECTHA Macca pacTBOpa U 3a7a4

MaccoBas J0JIsA paCTBOpéHHOFO BCIICCTBA.




24-25 | I'enernueckas CBsI3b MEKIY OCHOBHBIMH 2 1 1 ITono6pats
KJIacCaMU HEOPraHUYEeCKOUH XUMHUH 3a71a4uu 1Mo
TeMe
26 Brruncienue 00bEMHBIX OTHOIIIEHUN 1 1 [Tono6path
ra30B [0 XMMUYECKUM YPaBHEHUSIM. 3a7a49M 10
TeMe
27-28 | Pacuérsl, cBA3aHHBIC C KOHIICHTpAIEH 2 1 1 3ayeT
pacTBOPOB, pACTBOPUMOCTHIO BEIIECTB
29-30 | Pemenne koMOMHHPOBAHHBIX 3a/1a4. 2 1 1 [Tono6pats
3a71a4qM 10
TeMe
31 OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE 1 1 [Tono6pats
peaKium. 3a71a4uM 110
TeMe
32 CocraBneHne ypaBHEHUH OKHACIHTEIBHO- 1 1 [TomoGpatp
BOCCTaHOBHTEJIBHBIX PEAKI METOIOM 3a71a4qM 10
AJIEKTPOHHOTO OajaHca. TeMe
33 Krnaccudukarus OKuCIHTEIHHO- 1 1 [TomoOpars
BOCCTAHOBHTEIIBHBIX PEaKITHA. 3a71a49M 110
TeMe
34 Htorosoe 3ansiTue 1 1 [Ipesenranms
cOOpHHUKa
COOCTBEHHBIX
3amaq
HUTOI'O 34 12 22

VI. YcaoBus peanuszanuu Kypca

1.MarTepuajibHO-TEXHNYECKOE O0ecreuyeHue Kypca

MynbsTuMeaniiHOe 000pyI0BaHUE, KOMITBIOTEP, MPUHTEP, HEMPOTPAMMHUPYEMbIE KaTbKYISTOPHI,

NEPpUOJUYICCKas CUCTCMa XUMHUUYCCKUX DJICMCHTOB I[.I/I.MeHz[eneeBa, Ta6n1/1ua PaCTBOPUMOCTHU

BCIICCTB, SHCKTpOXI/IMI/I‘{CCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAlJIOB, Ta6nnua «M3menenue BeTa
HMHAUKATOPOB B Pa3HBIX CPCIAAX).

2.MupopMmannoHHO-MeTOANYECKOE O0ecnedeHne Kypca

- IJIsl YYUTEes:

1. Angamosuu T.I1. Bacunbera I'.H. “COopHHMK OJIMMITHATHBIX 334 10 XUMHUHU .

2. byapynxak I1. “3agaun no xumun”.

3. Epoxun FO.M.; ®ponos B.U. “COopHuUK 3a5a4 1 yIpaKHEHUH 110 XUMHUH .




4. “KoHTpoJbHBIC U MPOBEPOYHBIE paOdOTHI 10 XuMuu 8 kinacc” k yueOnuky O.C. 'abpuensna
“Xumus — 8 knacc”.

5. Kysmenko H.E., Epémun B.B. “2500 3amau ¢ pemenuem”.

6. LutoBuu U.K.; IIpotacos I1.1. “Meroauka perieHust pacu€THBIX 3a71a4 110 XUMHUH .

7. Xomuenko WN.I'. “COopHUK 3a7a4 U yIPa)KHEHUN IO XUMHHU JUISI HEXUMUYECKUX TEXHUKYMOB .
8. Xomuenko I'.I1. “3amaun mo xumuwn [1s moctynaromux B BY3er”.

- JISl yHaIuXxcs:

1. A6kun I'.JI. “3anaun u ynpaxHeHUsI 10 XUMUU .

2. I'abpuensn O.C. “Xumus B TecTax, 3a7adax, ynpaxHeHUsX 8 — 9 Kiaccol”.

3. I'aBpyceiiko H.I1. “TIpoBepounbie pabOTHI IO HEOPraHMUECKOW XUMUH 8 Kiracc”.

4. Caunkuna E.B. Cepanosa H.JI. “COopHUK 3a/1a4 ¥ yIIpaKHEHUH TI0O XUMUHN .

5. Cyposuesa P.I1. “3aganus 11st caMocTOATEILHON pabOTHI 10 XUMHH B 8 Kitacce”.

6. Xomuenko W.I'. “COopHUK 33124 ¥ yIPaXHEHUN 110 XUMHH JIJIsI CPEAHEH IKOJIBI .
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