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PA3JIEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBI

1.1. MOSACHUTEJIbHASA 3AIINCKA

HopmatuBHO  mpaBoBOW  0a30if  co3maHHMsl  JOMOTHHUTEIHHOMN 00111e00pa30BaTENbHOM
oO1epas3BuBatolei nporpammbl «O3a1aueHHast XUMUS» TOCITYKUIIU CIEAYIOIUE TOKYMEHTHI:

1. ®enepanbhblii 3ak0H «O0 o6pazoBanum» Ne 273-03 ot 29.12.2012 .

2. Pacnopsoxenue IlpaButensctBa PO ot 4 centsiops 2014 r. Ne 1726-p «O0 yTBepKIeHUH
Konuenuu pa3BuTHs JOMOJIHUTEILHOIO 00pa30BaHUsI JeTei.

3. IloctanoBnenue ['maBHOTO TOCymapcTBeHHOTo caHuTapHOro Bpada P® ot 04.07.2014 Ne 41
«O6 yrBepxaenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOJIOIMYECKUE TpeOOBaHUS K
YCTPOWCTBY, COJIEpKAHWI0O M OpPraHM3alluu pPEeKUMa padoThl 00pa30BATENBHBIX OpTaHU3ALNN
JIOTIOJTHUTEIILHOTO 00pa30BaHUs JACTE».

4. Tlpuka3 MunucrepctBa oOpasoBanuss u Hayku P® ot 29.08.2013r. Ne 1008 «OG6
yrBepkaeHun [lopsiaka opraHum3allul M OCYIIECTBJICHHS 00pa3oBaTelIbHOM JIEATENBHOCTH 10
JIOTIOJTHUTEITLHBIM 00111e00pa30BaTeIbHBIM IIPOTPaMMam».

5. [IuceMo MunobpHayku PO or 11.12.2006 Ne 06-1844 «O mnpumepHBIX TpeOOBaHUSAX K
IporpamMMaM JOIOJIHUTEIBHOr0 00pa3oBaHus 1ETei».

6. IluceMo Muno6pnayku P® ot 18.11.2015 Ne 09-3242 «O HampaBieHHUH pPEKOMEHIAIUI»
(BMecte ¢ Meroau4ecKMMU — PEKOMEHJALUSAMHM 10  IPOEKTHMPOBAHUIO  JOINOJHHUTEIbHBIX
o011epa3BUBAIOLINX IPOTPAMM)..

3a OCHOBY IporpaMMsbl Oblla BbIOpaHa aBTOpPCKas Mporpamma JONOJIHUTEIBHOTO 00pa3oBaHMs
8-11 xmaccet «O3AJJAYEHHAS XUMMUS» C. b. TolCTOXKUHCKON, YyYUTENss XUMHUH, Ieaarora
JIOTIOJIHUTEIILHOTO 00pa3oBaHus 1eHTpa obpasoBanusi Ne 1475 r. MockBa, [DneKTpoHHBIA pecypc]
http://him.1september.ru/view_article.php?1D=201000403

HanpasiieHHOCTh NPOrpaMMbl: ecTeCTBeHHOHayuHas. [IpenqHazHaueHa Ui JONOIHUTEIBHOTO
W3YYCHUS XUMHH, KaK Ha 0230BOM, TaK U HA IPOGUIHLHOM YPOBHE.

AKTyEUIBHOCTB nporpamMmsbl COCTOUT B TOM, YTO o6yqa10umMc51 MpeaoCTaBIACTCA BO3SMOXHOCTD
IIOIIOJIHUTH 3HAHMH, HpI/IO6peCTI/I " 3aKpCNUTb HABBIKKM PEIICHHUA TCOPETUYCCKHUX H, UYTO 0COOEHHO
BaKHO, ITPAKTHUYCCKUX 3aaa4 IO XHUMUH.

3aHaTHS B OOBEAMHEHMH OTOJIHHUTEIHLHOTO OOpa3oBaHHMS — 3TO Cpela, OOecreurBaroIas
KOM(OpPTHBIE  INCUXOJOTMYECKHE YCIOBHUS JJIS  MHAMBHUIYaJbHOTO  Pa3BUTHUS,  PACKPBITUS
HMHTEIJIEKTYyaTbHO-TBOPUYECKOTO TOTEHIHAA, COIIMATLHO-KYIFTYPHOH alanTaIuu.

O0beM U CpoOK 0cBOeHHsI MPOrpaMMbl. [IpoTOKUTENBHOCTD peau3aliuu MporpaMMel 4 rofa.
Bcero 140 gaca. U3 pacdera 35 9acoB B Tofl, U3 HUX:

Iron oOyuenus (94 — TeopeTndeckuii Mmarepua, 264 — MpakTUYECKUE 3aHATHUS ),

2 rox obyuenus (114 — reopetnueckuii Mmarepua, 244 — npaKTHUECKUE 3aHATHSA);
3 rox o0yuenus (114 — TeopeTrdeckuii MaTepuai, 244 — IpaKTUICCKUE 3aHATHUA);
4 rox oOyuenus (114 — TeopeTndeckuil Marepuai, 244 — MPaKTUYECKUE 3aHITHSA).

®opMbl 00yUeHHsI: OUHAsl, OYHO-3a04HAs, JUCTAaHIIMOHHAS.

Oco0enHocTn opranusanum oOpasoBaTelbHOro npouecca: Habop gerelli B rpynmsl
CBOOOIHBIN, 0€3 IpeabsIBICHUN TpeOOBaHMI K YPOBHIO MOATOTOBICHHOCTH oOydatomuxcs. Cocmas
2PYNN_NOCMOAHHbIU, cMeulenHbll, ¢ yyacmuem ooyuarwuxcsa ¢ OOIl, OB3, demeu, oxazaswuxcs 6
mMpYyoHou _dicusnernou cumyayuu. Hanonusemocmov yuebHnvix epynn ob6vedunenus 10-15 yenosex
00H020 803pAcma UU PA3HO20.

Pexxum 3aHATHIA, TEPHOTUYHOCTD U MPOAOIKUTEIBHOCTH 3aHATHI. PexxuMm 3ansaTuit 3 yaca B
HEJIEINIO.

[Iporpamma opueHTHpOBaHa Ha ydamuxcst 8—11-x KiaccoB, KOTMYECTBO JAeTel B rpyrmime — 12—

15 genoBek. Peanu3arus mporpamMmsl iperonaraeT MpoBEACHHUE JOTOJHUTEIBHBIX 3aHITHIA: 1 1

B HEZIeINI0, B Tof 35 4, CpoK peanuzanuu nporpammsel — 4 roga. C yauetrom ocoOeHHOCTEH

o0pa3oBaTeIIbHON OpraHu3alny, BO3pacTa U YPOBHS MOJATOTOBKH JCTCH JTaHHAS TporpaMmma
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MOXET aJalTUPOBATHCS, HAIIPUMED: 2 9 B HEJIEINI0, CPOK pea3alny 2 roaa Wik 3 4, CpoK
peanuzauuu 1 rog.

I'maBHBIM KpuUTEepHeM 0TOOpa ydaluXxcs B IPYMIbI ABISETCS KelaHue pebeHka npuoodpectu
HaBBIKM PELICHUS TEOPETUYECKHX 3a/1a4, BBITOJHEHHUS MIPAKTUYECKUX pabOT M0 ONpeAeTICHHIO
BemecTB. B rpymmel 1-ro u 2-ro roga oOydeHus MOTYT HaOUpaThes AeTH U3 8—9-X KIIaccoB, a
TaKKe CTapIIue Mo Bo3pacty, T.e. ydeHuku 10-x u 11-x kinaccoB. B nocnenyromux rpynmax (3—
4-i1 ronpl 0OYYEHMS) 3aHUMAIOTCS JICTH, 00JIee MOATrOTOBICHHBIC TT0 TAHHOMY MPEIMETY.
IIpozcpamma nossonsem opeanu306ams UHOUBUOYANbHBIU 0OPA308AMENbHBIIL MAPUPYIN VYEHUKA
N0 N0020MOBKe K PECUOHATIbHOMY IMANY 8CEPOCCUUCKOU ONUMNUAObL UIKOJIbHUKOB.

B 1-ii r 0 1 00yueHus oOydaromyecs yyaTcs pemaTh dJIeMEeHTapHbIE 3a/1a4H 110 XHUMUH,
HCIOJIb30BaTh TEOPETHUECKUI MaTepuall, OCHOBHBIE 3aKOHBI U MIOHATHS IPU PEILIEHUH 3a7ad,
BOCIIPUHHUMATh, CHCTEMAaTU3UPOBAaTh MaTepHall.

2-1 T 0 1 00y4eHus MpearoaraeT peleHne 3a1ay o XMMUYECKHM ypaBHEHUAM, TPeOyIOIuX
JIOTUYECKOro MbluieHus. Ha 3ToM sTane, Kpome TeoOpeTUYECKUX, IPEAI0IaraeTcs peleHue
MIPAKTUYECKHX 3a/1a4, 03HAKOMJIEHHE C KAUECTBEHHBIMU PEaKLUsAMHI HA HEOPraHUYECKHe
BEIIIECTBA, BBHITIOJHEHUE MPAKTHYECKUX PAOOT.

3-ii r 0 1 00yueHus IpelycMaTpPUBAET 3aKPENJICHUE N3YUEHHBIX paHee TUIIOB TEOPETUYECKUX
3a/1a4 Ha IpPUMEpE pa3IMYHbIX KIACCOB OPraHMYECKHUX BELIECTB, a TAK)KE BBHIIIOJHEHUE 3a/1a4
MPAaKTUYECKUX — KAYECTBEHHOE OIPEe/IeNIEHNE OPIraHNYECKHX BEIECTB.

4-1i T 0 1 00y4eHUs 10 TaHHOW MpOrpaMMe HalleIeH Ha 00001eHne, peleHue
KOMOHMHUPOBAHHBIX TEOPETHUECKUX U MTPAKTUYECKHX 3a/1a4 M0 001Iel XUMHUU; TPOOIEMHBIX
3a1ad, paboTa HaJ KOTOPBIMHU 00CYKIAaeTCsl 1 KOPPEKTUPYETCS Ha 3aHATUSX. borbIoe
BHUMaHME yJIeNIETCsl YMEHHIO paboTaTh ¢ MHPOPMALIMOHHBIMU TEXHOJIOTUSAMHU, TECTOBBIMU
3a/laHusAMU U moAroToBke Kk EI'D.

Pemienue 3a1a4 3aHMMaeT B XMMUYECKOM 00pa30BaHUU Ba)KHOE MECTO. DTO OJMH U3
BaYKHEHMIIKX MPUEMOB 00y4€eHHs, TOCPEACTBOM KOTOPOro odecreunBaeTcs 0onee riyookoe u
MIOJTHOE YCBOEHHUE Y4eOHOIro MaTepHasa 1 BbIpabaThIBaeTCsl YMEHUE CAMOCTOSITEILHOTO
OCMBICTICHHS Y TIPUMEHEHUS IPUOOPETECHHBIX 3HAHHA.

IIporpamma «O3agaueHHast XUMUsD UMeeT NMPO(EeCCUOHANIBHYIO HAIIPABIEHHOCTb. Y YCHHKY,
n30paBIIeMy XUMUYECKYIO CTIELUAIbHOCTh, OHA TIOMOXKET OBJIAJIETh B COBEPILIECHCTBE
HE0O0XOAMMBIMU IIPUEMaMH YMCTBEHHOH 1€ TEIbHOCTH, Pa3BUTh TBOPUECKOE MblluieHue. /s
TeX, KTO CMOXET OBJIAZICTh COJCPKAHUEM JTAHHOW MPOTPaMMBI, pelIeHUE 3a1a4 He OyaeT
BBI3BIBAaTh 0COOBIX TpyHOCTEH. [Iporiece peleHns cTaHeT yBlIeKaTeIbHbIM U Oy/1eT IPUHOCUTD
YIIOBJIETBOPEHHE.

Heo6x01uMoCTh MOSBIEHUS TaHHOTO Kypca BO3HUKIIA B CBSI3U C TEM, UTO JJIi MHOTUX y4allluXcs
Cepbe3HON MPOOIIEMOI SIBIISIETCS pa3pbIB MEXly TPEOOBaHUSMHU BY30B U PeaIbHBIMU
BO3MOKHOCTSIMH BBIITYCKHHUKOB OOJIBIIMHCTBA LIKOJI, KOTOPBIH CTaBUT MEpe]l MOJIOABIMU
JIIOJIbMU TPYIHOIPEOI0IUMBIN Oaphep Ha MyTH K BEIOpaHHOM npodeccuu.

JUisl yCHenHOro yCBOCHUS METOI0B PELIeHHUs 3a/iay 10 XUMHUH BPEMEHU B 00beMe
00pa30BaTeNIbHOTO CTaHAApTa HEIOCTATOUYHO, U YUAILUEeCs HYK/Ial0TCsI B IPOX0XKICHUN
JIOTIOJIHUTEIBHOI'O CUCTEMATHUYECKOT0 Kypca. KpoMe Toro, n3MeHs10TCs cTaHaapThl
00pa30BaHus 110 XUMHUH, YMEHBIIAETCA KOJIUYECTBO TPEOYyEMBIX THUIIOB 3a/1a4, HO IIPU
MIOCTYIUIEHUU B HEKOTOPBIE BY3bl 3TO HE YUUTHIBAETCS.

KonnuecTBo yacoB, BbIIETICHHBIX B IIKOJIBHOM Kypce Ha IPAKTHUECKHE paboThl, HEIOCTATOYHO
U1 TIOJTHOTO ycBOoeHHs npeameTa. C momonibio mporpammsl «O3agaueHHass XMMUS IIKOJIBHUK
IPUOOPETET U 3aKPEIUT IKCIIEPUMEHTAIbHbIE HABBIKU B pa0OTE C BEIIECTBAMHU, BBIOJIHSASA
IIPAKTUYECKHE 3a/laHUsl PA3JIMYHOTO YPOBHS CJIIOXKHOCTH.

JlaHHYIO ITpOrpamMmy 10 COAEPKAaHUI0 U (popMaM Mearornyeckoi 1esTeIbHOCTH MOKHO
OTHECTH K HHTETPUPOBAHHOMY BH]TY, T.K. OHa O0BEIMHSET B OHO LIEJI0€ 00JaCTH OCHOBHOTO U
JIOMOJTHUTEIBHOTO 00pa30BaHMU.

1.2. HEJIb U 3AJIAYU ITPOI'PAMMBI
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Leab nporpaMmbl — pa3BUTHE UHTEIUIEKTYaJIbHOTO U TBOPYECKOT0 MOTEHIIMANIA IeTeH Ha
OCHOBE ()OPMHUPOBAHUS OTIEPALIMOHHBIX CITIOCOOOB YMCTBEHHBIX JIEUCTBUH 1O PEIICHUIO
TEOPETHUYECKUX M MPAKTHUECKUX 33729 B 00JIACTH XUMHUH.

3ajaum nporpamMmbl.

ObpazosamenvHule:

1) popmupoBaHue YMEHUI U 3HAHHI TIPU PEIIICHUU OCHOBHBIX THUIIOB 3314 110 XUMHU;

2) bopMHpOBaHUE MPAKTHYCCKUX YMEHHI TIPU PEIIEHUH YKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
pacro3HaBaHUE BEUIECTB;

3) moBTOpEeHME, 3aKPEIJICHHE OCHOBHBIX MOHSATHI, 3aKOHOB, TEOPHii, a TAK)KE HAYYIHBIX (DAKTOB,
00pa3yIoMKX XUMHYECKYIO HAYKY.

Bocnumamenvhuie:

1) co3nanue neaaroruuecKux CUTyalni YCIeIHOCTH ISl TIOBBIIICHHS COOCTBEHHOU
CaMOOIIEHKHU U CTaTyca yJalluXcs B IJ1a3aX CBEPCTHUKOB, NIEAAroroB M pOJIUTEINEH;

2) hopMHpOBaHHUE MMO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTUKOM Pa3BUTHS
XUMHUYECKON HAYKH;

3) cozeiicTBrE B TPOGOPHUECHTAIIUH IITIKOJIBHUKOB.

Paszsusarowue:

1) pa3BuBaTh y NIKOJbHUKA YMEHHUE BBIACIATH TJIABHOE, CYIICCTBEHHOE B M3yYCHHOM MaTepHalle,
CpaBHHBATh, 000011aTh N3yueHHBIE (DaKThI, TOTUYECKU U3JTaraTh CBOU MBICIIU MPU PEIICHUU
3ajay;

2) pa3BUBaTh CAMOCTOSTEIBHOCTD, YMEHHE TPEOI0IEBATh TPYIHOCTH B YUCHUH;

3) pa3BUBaTh SMOIIMHU YYAIMXCS, CO3/1aBast SMOIIMOHAIBHbBIC CUTYAIIMH YIUBIICHUS,
3aHMMATEIbHOCTH, MAPaJ0KCATLHOCTH;

4) pa3BUBATh MPAKTHUCCKUE YMECHHUS YIANTUXCS TIPH BBIMOJIHEHUH TPAKTUUICCKUX
AKCIIEPUMEHTANBHBIX 3a7a4.

[lepeurciienHple 3a1a4u OXBATHIBAIOT HTUPOKHUI KPYT MPOOJIEM BOCITUTAHUS U JOTIOTHUTEIIHHOTO
0o0pa3oBaHUs MIKOJbHHUKA, PEIICHUE U PeaTn3alus KOTOPHIX HEOOXOAUMBI ISl TOCTHXKEHUS
MOCTABJICHHOM LETIH.

COJAEPXAHUE ITPOT'PAMMDbI

YUYEBHBIN TUIAH ITEPBOI'O TOJA

Ne | Ha3Banue paznena, TeMbl KonuuecTtBo yacoB DopMbI

/i Bcero Teopus [lpaktika | aTTecTaruu/
KOHTPOJIS

1. | BoaHoe 3aHsiTHE. 1 1

2. | T e m a «PacTtBOpBI». 9 3 6 Pemrenue 3amau

3. | T e ma «OCHOBHBIE TOHATHA U 3aKOHEI | 16 3 13 Pemenne 3amau

XUMHAW.

4., | Tewma «["a3000pa3HbIC BEIIECCTBAY. 8 2 6 KoHnkypchl
«O3anaupb
Apyra»,
«Hcnpasp
oHOKy y
cocenar.

5. | UtoroBoe 3ansatue 1 0 1 Konkypc no
PEIICHHUIO U
COCTaBJICHUIO
3ama4y

Bcero: 35 9 26

COJEPKAHUE ITPOI'PAMMBI IIEPBOI'O 'OJA OBYYEHMU A
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BBoaHoe 3aHsATHE. 3HAKOMCTBO C IIPOTPaAMMOM, CTPYKTYPOU U 3a1auaMu 00y4YEHHUsI BCETO Kypca
u 1-ro roga obydenus. OnpenencHue pexuma 3ausaTuid. [I[poBeneHne HHCTPYKTaXKa MO TEXHUKE
0€30MacHOCTH MpU PadOoTe ¢ XUMUIECKUMHU BEIIECTBAMH M B KAOWHETE XUMUH.

T e m a «PacTBopbI». OCHOBHBIC TPUHIIUTIBI OhOPMIIEHUS 33724 10 XUMUHU. MeToinka
peneHus 3a/1a4 Ha BBIYUCICHNS MaCCOBOM JOJIM PACTBOPEHHOI'O BEILIECTBA B pacTBOpe. Buibl
KOHLIEHTpALU: IPOLIeHTHAst U MoJisipHasi. [lepexo1 oT 0AHOro BHIa KOHLIEHTPALUU K APYTOMY.
[IpakTuyeckas 9acTh: peHICHUE 3a/a4 110 TAHHOW TEME; MPUTOTOBJICHUE PACTBOPOB C
3aIaHHON KOHLICHTPALUEH.

T e M a «OCHOBHBIC MOHATHSA M 3AKOHBI XMMUM». MeToAMKa PEIICHH 3a7a4 Ha: HAXOKICHUE
OTHOCUTEILHOM MOJIEKYJISIPHOM MacCChl, BEIUUCICHUE OTHOILICHUN MacC 3JIEMEHTOB B BEIIIECTBE,
ONpeIETICHUE MACCOBOM 101 XUMHUYECKOIO 3JIEMEHTA B BEILIECTBE, HAXO0K/ICHUE KOJMYECTBA
BEIIECTBA 110 €T0 Macce U Ha00OPOT, BEIBEACHHE MPOCTEHIIIeH (POpMyITBI BElecTBa MO
MacCOBBIM JIOJIIM 3JIEMEHTOB B COEIMHEHHUH, PACUET YNCIIA CTPYKTYPHBIX €AUHULL IO Macce,
KOJINYECTBY BELIECTBA WIIK 00BEMY.

[IpakTuaeckas 49acThb: PEIICHHE TUIOBHIX 3a7]a4 Ha JaHHYIO TeMY; ohopMIICHHE 337124,
00CYyXJIEHUE pAIMOHATBLHBIX cIIoc000B perieHus. OOCyKIeHUE aNTOPUTMa COCTABIICHUS 3a1a4
Ha JAaHHYIO TEMY; COCTaBJICHUE 3a/1a4; y4aCTUE B OJMMIINAJE IO XMMUHU; UH/IUBU1yaJIbHbIC
KOHCYJIbTaIUH.

T e m a «I'a3000pa3Hble BemecTBa». MeToauKa pelieHus 3a1a4 Ha ONpeiesieHUe
OTHOCHUTEJIbHOM TUIOTHOCTH I'a3a U HaX0XKJICHUE M0 HEX OTHOCUTEIBHON MOJIEKYJISIPHOM MacCCBhI.
Monsipabiit 00beM razoB. Hopmainbhblie ycnoBus. [IpuHIMIBL pelienns 3a1a4 Ha: onpeziesieHue
MaccChl ra3000pa3HOrO BEIIECTBA 110 €T0 00BEMY, IPH HOPMAIILHBIX YCIOBHSX; BRIYHCICHUE
o0BemMa ra3000pa3HOro BEIIeCTBa MO €ro KOJIMYECTBY; onpeesieHne (GopMyIibl BEIIecTBa Mo
MacCCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTEIHHOM IJIOTHOCTH Ta3a.

[IpakTuueckas 4acTb: HAXOKACHHE U OOCYKICHHE PAIllIOHATBHBIX CIIOCOOOB PEIICHUS
3agaud. CocTaBieHue 3a1a4 1o TeMam 1-ro rona odyuenus u ux 3ammra. Konkypeor «O3agadn
npyra», «McnpaBb ommoOKy y cocenay.

Hrorosoe 3ansarue. O600menne matepuana. O0CyXIeHUE U MTOIBEICHNE HTOTOB KOHKYPCOB.
VYEBHBII TJIAH BTOPOI'O TOJIA

Ne | Ha3Banue paznena, TeMbl KonndectBo yacoB dopmbl
n/n Bcero Teopust | IIpaktuka | arTectauuu/
KOHTPOJIS
1. | BroaHoe 3aHATHE. 1 1
2. | T ewm a «Pemenue 3a1a4 no xumuaeckum | 20 6 14 Pemienue 3anau
YpaBHEHUSIM C Y9aCTHEM Odopmnenune
HEOPTraHUYECKUX BEIIECTB)» cTeHa0B «Pemn
3. | T e M a «OKucCIHTEIBHO- 5} 2 3 KpPOCCBOPI.
BOCCTAHOBUTEIJIbHBIC PEAKITUI. Hanmcanue
4. | T e m a «['eHeTHUECKas CBSI3b MEKIY 3 1 2 CIICHAPHSI 110
OCHOBHBIMH KJIaCCaMM HEOPraHMYCCKUX POBCACHHUIO
COCTMHCHUIY. HEJ/IeTTN XUMUH B
IIKOJIE.
5. | T e ma «KauecTBEeHHbIE PEaKIMU HA 5 2 3 [IpoBenenue
HEOPraHUYECKUE BEIIECTBAY. Beuepa
«Y nuBUTEIbHAS
xumust
6. | UTorooe 3ansaTne 1 0 1 CocraBneHue u
o0CyX/IeHue
3aja4 1o
HEOPraHUu4eCKOu
XHMUH JIJIS
cOOpHHKa.




| Beero: | 35 |11 | 24 |

COJAEPKXAHUE IMPOT'PAMMBI BTOPOI'O T'OJA OBYUYEHMU S

BBoaHoe 3aHsiTHE. 3HAKOMCTBO C ITPOrpaMMOM, CTPYKTYPOil U 3a1a4aMu 2-T0 rojia 00y4eHusl.
Onpenenenuie pexxuMma 3aHaTuil. [I[poBeieHre HHCTPYKTaXKa MO TEXHUKE O€30MacHOCTH MPH
paboTe ¢ XUMHUYECKUMH BEIIeCTBAaMU U B KaOuHeTe XxuMuu. [loBTOpeHne n3yueHHbIX paHee
METOJI0B, CIIOCOOOB U MPUEMOB PELICHHS 3a/1a4.

T e m a «Pemienne 3a1a4 M0 XUMUYECKUM YPABHEHHUSIM C Y4ACTHEM HEOPraHUYeCKHX
BelllecTB» (3a7aun Ha U30BITOK OJJHOTO U3 BEUIECTB, BHIXO MPOJIYKTa, IPUMECH U PACTBOPHI).
Meroanka pemeHus 3aad o XuMU4eckuM ypaBHeHusM. HaxosxieHue Macchl (KoamuecTBa
BEIIECTBa, 00beMa) MPOTYKTOB PEAKITUHU 10 Macce (KOJTMYECTBY BEIIECTBA, 00BEMY) UCXOTHBIX
BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHUH ra30B U MPUMEHEHHUE €T0 MPH PEIICHUH 3a]a4.
Tepmoxumuueckre ypaBHEHHsI U TUIIBI 33a4 10 HUM. HaxoxkieHne Macchl MpOoayKTOB peakiiny,
€CJIM U3BECTHBI MAacChl JIBYX UCXOJHBIX BEIIECTB (3a/1aun Ha U30BITOK). Haxoxnenue Macchbl win
o0BbeMa MPOTYKTOB peaKlMy MO U3BECTHON Macce Wi 00beMy HCXO/IHOTO BEIIEeCTBA,
coJieprkalero npumecu. HaxoxxaeHue Macchbl (KOJIMUECTBA BEIIECTBA, 00bEMa) MPOIYKTa
peaklnu 0 UCXOJHOMY BEIIECTBY, HAXOSAIIEMYCsl B pacTBOPE.

[IpakTuuecKkas 49acTh: pelICHUE 3a/1a4 110 TaHHBIM TEMaM; COCTABIICHHE aJTOpUTMa
pELIeHUs STUX TUIOB 3a/1ay; CAMOCTOATEIbHAsI pab0oTa MO COCTABIICHHUIO 337a4 U O(OPMIICHUIO
WX Ha KapTOYKaXx JJIsl UCIIOJIb30BaHUS Ha ypoKkax XuMuu. [IoAroToBKa U ydyacTue B OJIUMITHAJIE.
Hanucanwue cuienapus mo npoBeACHUIO HEJEIH XUMHUH B LITIKOJIE.

T e M a «OKHCAUTETHHO-BOCCTAHOBUTEIbHBIE peakunm». Kinaccudukanusi XuMuaecKux
peakuuii. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiini. OKUCIUTENh, BOCCTAHOBUTEIb,
OKUCJIUTEHHBIN MPOIIECC, BOCCTAHOBUTEIBHBIN Tporiecc. PaccTaHoBKa KO PHUITUEHTOB B
peaklusaX ¢ yuacCTUEM HEOPTaHWYECKUX BEIECTB METOJaMH 3JIEKTPOHHOTO OanaHca u
MIOJIYPEaKIIUH.

[IpakTudeckas 4acTbhb: 0OTpabOTKa HABBIKOB MO PAaCCTaHOBKE KOA((HUIIMEHTOB B
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX C yUaCTUEM HEOPTaHMUYECKUX BEIIECTB.

T e M a «['eHeTHYeCcKasi CBSI3b MEKITY OCHOBHBIMHU KJIACCAMHU HEOPTraHMYeCKHX
coequHeHui1». OCHOBHBIC KJIACCHI HEOPraHUYECKUX COCTMHEHUIN H UX XMMHUYECKHUE CBONCTBA,
cnoco6bl momydenusi. CrnocoObl mepexojia OT OJJHOTO KJlacca K APYroMy ¢ IOMOIIBIO pa3InYHBIX
XUMUYECKHUX peakiuidi. MeTouKa penieHus 3aa4 ¢ UCIOJIb30BAaHUEM «IICTIOYKH MTPEBPAIIICHUIN.
[IpakTuueckas 9acTb: pelIeHUE 33724 HA «IIETTOYKH MIPEBPALLEHUI U HAXO0XKICHUE
Macchl (KOJIMUecTBa BelecTBa, o0bema) BemecTB. OdopmiieHne creHnoB «Pemm kpoccBopay u3
KpPOCCBOP/IOB, COCTaBJIEHHBIX JETbMHU CAMOCTOSITEIIBHO.

T e m a «KauecTBeHHbIE peaKIIUM HA HeOPraHuvecKHe BelecTBa». KauecTBeHHBIC peakiii.
Kartuons! u annonsl. KauecTBeHHBIE peakIK Ha KATHOHBI: BOJOPOa, aMMOHUS, cepedpa,
JIUTHS, Kallus, HaTpus, Kanbius, 6apus, meau(ll), sxkenesza (11, 11I), antomunus. KauectBeHHbIE
peakiyy Ha aHUOHBL: XJIOPUI-HOH, CYIb(aT-uOH, HUTPAT-uoH, pochaTnoH, CynbhuI-HOH,
KapOOHAT-MOH, XpOMaT-HOH, THAPOKCHI-NOH. [IpaBmia TeXHUKH 0€301MacHOCTH TP padoTe C
XMMHUYECKHMH BEIIECTBAMU U MPHU pad0Te B KAOMHETE XUMUH.

[IpakTuueckas 4acTb: pellIeHHe IKCIIEPUMEHTAJIbHBIX 33a4 Ha ONPE/IEICHNE BEIIECTB
B PacTBOpE, C MOMOIIbIO Ka4eCTBEeHHBIX peakuuii. [logbop 3aHMMATETbHBIX OMBITOB IJIS
XUMHUYECKOro Bedepa, ux orpadbotka. [lpoBenenue Beuepa «Y nuBuTeNnbHas XUuMusi!» u ero
ananu3. CocraBieHre cOOpHUKA 3a7a4 M0 HEOPTraHUIECKOW XHUMHUH.

Hrorooe 3ansaTue. O600menne matepuana. [lonsenenne nroros. O6cyxaeHue cOopHuKa
3a/1a4 10 HEOPTaHUYECKOU XMUMHUH.

YYEBHBIN IVIAH TPETHEI'O TOJIA

No | HazBanue paznena, TeMbI KonunuectBo 1acos ®dopmMmebI atTecTarum/
/i Beero | Teopus | Ilpaktuka | KOHTpOJIS

1. | BBogHOE 3aHATHE. 1 1

2. | T e m a «Haxoxnenue 5 2 3 OT00p MHTEpECHBIX




MOJIEKYISIPHOM (popmMyITbI 3aa4 Juisi COOpHUKA

OpPraHUYECKOTO BEIIECTBAY. «O3angauenHas

T e M a «Pemrenue 3amad 1o 8 3 5 XUMUS JJIST IOHBIX

XUMHUYECKUM YPAaBHEHUSIM C XUMHUKOB).

Y4aCTHEM OPTaHUYECKUX BEIIECTBY. CocraBieHue 3a1a4

T e m a «I'eHeTHUeCKas CBI3b 10 3 7 CaMOCTOATENBHO U

MEX1y OCHOBHBIMHU KJIacCaMH ydacTue B KOHKypce

OpPTraHUYECKHUX COCTMHECHUM. «O3anaus apyra!.

I'eneTnyeckas CBsA3b OPraHU4ECKUX Pemienue 3anaq

¥ HEOPTaHUYECKUX BEIIECTB.

T e M a «OKUCIIUTEIBHO- 3 1 2 Cocrapnenne

BOCCTAHOBUTEJIBLHBIC PEAKITUI. KpPOCCBOPJIOB

T e M a «KauecTBeHHBIEC peakuuu HA | / 2 5) DKcnepUMeHTaIbHAS

OpraHUYECKHE BEIICCTBAY. Y TIpaKTHYeCKas
pabota

Hrorosoe 3ansitre 1 0 1 Konkypc no
PELICHUIO U
COCTaBJICHHIO 33724

Bcero: 35 11 24

COJIEPKAHUE ITPOT'PAMMBI TPETBEI'O I'OJJIA OBYYEHU S

BBoaHoe 3ansitue. IHCTpyKTaX IO TEXHUKE 0€30MacHOCTH. 3a/1a4u 3-T0 rojja 00yueHUs.
TemaTuka 3aHaTHIl. B3auMOCBSI3b HEOPraHUYECKON XMMHUU C OpraHndeckoi. OpraHndeckue
BCIICCTBA.

[IpakTuueckasyacTsb: ceMuHap «KuBas 1 HEKUBAsI IPUPOIAY.

T e m a «Haxoxxaenue MmoJsiekyasipHoii popmyJibl OpraHu4ecKkoro seuecTsa». Crocoosl
HAXO0XICHHUS MOJICKYIISIPHON (OPMYJIbI BEIIECTBA: 10 MACCOBBIM JOJSIM BXOSIINUX B HETO
XUMUYECKUX JIEMEHTOB; 110 OTHOCUTEIHHOM MJIOTHOCTH JAHHOTO ra3000pa3HOro BEIIECTBA 10
KakoMy-In0o ra3y u macce (00beMy, KOJTHUECTBY BEIIECTBA) MPOTYKTOB CTOPAHUSI.
[IpakTuuecKkasdacThb: pelICHUE 3a7a4 HA HAXOXKIEHUE MOJICKYJIAPHON (HOPMYITbI
BemecTBa. CoCTaBICHHE 3a/1a4 CAMOCTOSATENILHO U y4acTHe B KOHKypce «O3anaub apyral.
OT60p MHTEpECHBIX 3a/1a4 i1 cOopHUKa «O3aaueHHAst XUMHUS 1151 FOHBIX XUMHKOBY.

T e m a «Pemenne 3a1a4 N0 XMMUYECKHM YPABHEHUSIM € Y4aCTHEM OPraHUYeCcKuX
BeecTB». OCOOEHHOCTH MPOTEKAHMS XUMUYECKUX PEAKIINN C YIaCTHEM OPTraHUIECKUX
BEIICCTB.

[IpakTuyeckasyacTb: peIHICHUE 33/1a4 HA HAXOXKIECHUE MacChl, KOJMYECTBA BEIIECTBA,
o0BeMa MPOTYKTOB PEAKITUH 110 Macce, KOJIMYECTBY BEIIECTBA, 00BEMY HCXOIHBIX BEIECTB; HA
HAaxX0JIC€HUE MACChI IPOJYKTOB PEAKIIMH, €CIIH U3BECTHBI MACChl BCEX UCXO/IHBIX BEIIECTB
(3amaun Ha U30BITOK); HAXOXKICHUE MACChI MUTH 00'beMa MTPOIYKTOB PEAKITUH 110 N3BECTHOM
Macce Wil 00beMy UCXOHOTO BEIIECTBA, COIECPIKAIICTO IPHUMECH.

IloaroroBka y4amuMucs JUJaKTHYECKOIO MaTepuaa; y4acTUe B IIKOJIbHOM U TOPOICKOMN
OJINMITHA/IaX; COCTaBJICHUE 3aJaHUI TI0 XUMHUH JIJIS1 HHTEJUICKTYaIbHOTO MapadoHa.

T e M a «'eHeTHYeCKasI CBSA3b MEKIY OCHOBHBIMH KJIACCAMM OPraHNYeCKUX COeTUHEeHU.
I'enernyeckasi CBSI3b OPraHUYEeCKUX U HEOPraHUYeCKUX BeuecTs». OCHOBHBIEC KIaCChI
OpPraHMYECKUX COSAMHECHM. XMMUYECKIE CBONCTBA M OCHOBHBIE CIIOCOOBI TIOTyUYeHUS
oprannyeckux BemecTB. OCHOBHBIE CIIOCOOBI Iepexo/1a OHOTO0 Kiacca K Apyromy. [lytu
nepexojia OT OPraHMYECKUX BEIIECTB K HEOPraHUYECKUM.

[IpakTuyeckasgyacThb: pelICHUE 3a7a4 Ha [IEIOYKH MTPEBPALLIECHUI; SKCIEPUMEHTAIBHOE
OCYIIECTBICHUE OTACIbHBIX ()PArMEHTOB IIETIOYEK MPEBPAIICHUN; COCTABICHUE IIETIOYEK
MpEeBpaIeHUi 1 00CYKICHUE PAIlMOHAIBHBIX CIIOCOOOB MEePexo/aa OT OJTHOTO KJIacca BEIIECTB K

JIPyromy.
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T e M a «OKHCJIMTEILHO-BOCCTAHOBUTEIbHBIE peakiuu». OCOOEHHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil ¢ ydacTHEM OpraHMYecKuX BeriecTB. PacctanoBka

K03 (HULMEHTOB B HUX METOAAMH 3JIEKTPOHHOr0 OajaHca 1 MOJypeakiuil.
[IpakTuueckasdacTb: pacCTAHOBKA KO3()(PUIIMEHTOB B ypaBHEHUIX peaKLnil ¢
ydJacTHEeM OPTaHMYECKHX BELIECTB; COCTaBICHUE YPAaBHEHNI OKHUCINTEIBHO-
BOCCTaHOBHUTCIIbHBIX peaKI_II/II\/'I.

Odopmirenne TMAAKTHIECKOr0 MaTepHraia (KapTOUKH ¢ 3aIlaHUSIMH ), COCTABIEHHE KPOCCBOP/IOB.
T e m a «KayecTBeHHbIE peaKkMM HA OPraHUYecKHe BellecTBa». KauecTBeHHbIE peakiuy Ha
aJIKaHbl, HETPeIJIbHBIE YTIIEBOIOPOIBI, OTHOATOMHBIE NIPEIeTIbHBIE CIIUPTHI, MHOTOATOMHBIE
CHHPTHI, (PEHOIIBI, ANIbACTUABI, KAPOOHOBBIE KUCIOTH (OCOOCHHOCTh MYPaBbMHOM KHUCIIOTHI),
O€JIKH, )KUPBI, YIIIEBOIBIL.

[IpakTHuuyecKasyacTb: pelIeHHue SKCIIEPUMEHTAIFHBIX 33J1a4 Ha ONpeeTcHue
OpPraHMYECKHX BEIIECTB B pacTBOpPE; MOIydeHHE MbLIa B JabopaTopuu. PazpaboTka mporpaMmbl
Y y4aCTHE B BEYEPE 3aHUMATEIIBHOW XUMUHU.

Hrorosoe 3ansaTue. O60011cHNE MaTepraa MO PEIICHUIO 33]1a4 C Y4aCTHEM OPTaHUYECKUX
BEIIECTB, 00CYXJIeHHE COOPHUKA 3a/1a4 110 OPraHMYECKOM XMMHUU H €ro 3alluTa.

YYEBHBIN TUIAH YETBEPTOT'O TOJIA

Ne | Ha3Banwue pa3znena, TeMbl KonmuectBo wacos dopmbI arTecTarum/
/i KOHTPOJIAA
Bcero Teopus | Ilpaktuka

1. | Beoanoe 3ausTue. 2 2

2. | T e ma «CrtpoeHne aToma, 2 1 1 Cemunap «OT1
nepuoauueckui 3akou . M. HATpHs 0 aproHa
MenpeneeBay. (uHTEpecHbIe (aKThI

0 XUMHUYECKHUX
AIIEMEHTaX).

3. | Tewma «XumMuueckass KHHETHKA U | 5 2 3 Brimonnenue
KaTtann3. XuMU4YeCKoe AKCIIEPUMEHTAIbHOU
pPaBHOBECHE). paboThI

4. | T e m a «PacTBOpBI». 4 2 2 Brimonnenue

AKCIIEPUMEHTAIILHOM
paboTHI TIO
MIPUTOTOBIICHUIO
pacTBOpOB

5. | T e m a «IIpoMeblInieHHOE 4 1 3 Peienue 3amau
MOJTy4YeHUE BaKHEHIINX Coobmenust
HEOPraHUYECKHUX BEIICCTBY. yUalmxcs o

Ba)KHEHIITNX
XUMHYECKUX
MIPOU3BOJICTBAX.
6. | T e M a «MeTamibl». 5 2 3 CocraBienue u
7. | T e m a «HemeramibD». 4 1 3 pelaKTUPOBaHKE
3a7a4 s
cOOpHHKA.
8. | O6oO0meHue. 8 2 6 CocraBieHue
asOoMa 3a1ay
«O3amauenHasa
XUMUS.
9. | UroroBoe 3aHsTHE 1 0 1 CMmoTp 3HaHHH
Bcero: 35 11 24

COJAEPKAHUE ITPOI'PAMMBI HETBEPTOI'O I'OJA OBYYEHMU A
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BBoanoe 3ansaTue. IHCTpyKTaXX 110 TEXHUKE 0€30MAaCHOCTH. 3a1a4u 4-T0 roja 00y4YeHUsI.
Temaruka 3anstuid. [Ipodopuenranus.

[IpakTHuecKkasdacTb: BEIBICHUE YPOBHS 3HAHUN U YMEHMI M0 PEIMICHUIO 33/1a4.

T e m a «CTpoenne atoma, nepuogndecknii 3axon JI. U. MenaeneeBa». DIeKTPOHHBIE U
rpaduueckue GopMysibl aTOMOB U HOHOB, HAXOASIIKUXCS B OOJIBIINX U MaJIbIX IEPUOJIAX.
[IpakTuueckasdacTb: HAMUCAHUE MIEKTPOHHBIX U rpaduueckux GopMys aTOMOB U
MOHOB; ceMuHap «OT HaTpHsl 10 aproHa (MHTepecHbIe (PAKTHl O XUMHUUECKHUX 3JIEMEHTAaX).

T e M a «XuMHYecKasi KHHeTHKA U KaTaJu3. XUMHU4YeCKoe PpaBHOBeCHe». DHEPIUs
aktuBaruu. [Ipasmio Bant-I'odda. Karanuzatop. 3akon nerictByronux macc. CKOpOCTh
XUMHUYECKOoH peaku. KoHcranTta ckopoctu peakiuy. CMelneHne XMMHYECKOTO pAaBHOBECHS.
[Tpunnun Jle Hlatense. KoHcTanTa paBHOBECHS.

[IpakTHuuecKkasdacTb: pelICHUE 3a]]a4 HA ONPECIICHUE CKOPOCTH PEAKLIUH; HA
ONpeJIeJIEHUE KOHCTAHThl PABHOBECHS; HA CMEIIEHUE XUMHYECKOTO PABHOBECHSI IPY U3MEHEHUH
TEMIEPATYPHI, JaBICHUS, KOHIEHTPALU BEIIECTB, AEHCTBUM KaTaJu3aTopa; BEINOJIHEHNUE
AKCIIEPUMEHTANILHOM paboThl, JOKa3bIBAOIIEH, YTO BIUSHUE PA3IUNYHBIX YCIOBUN CITIOCOOHO
U3MEHSTh TEYEHHE XUMHUECKON pPEeaKIINH.

T e m a «PacTBOpBI». [loBTOpEHNE: BUIBI KOHIICHTpALIMK (ITPOLICHTHASI K MOJISIPHAS ); TIEPEXO0/T
OT OJIHOTO BUJa KOHLEHTpaLUHU K Apyromy. CMelBaHue pacTBOpoB. MeTo KpecTa.
[Tpumenenue pactBopoB B ObITY. [IprMeHeHne pacyeToB KOHIIEHTPAIM pACTBOPOB B JKU3HU.
[IpakTudyeckasyacTb: pellIeHUE 3a7]a4 HAa CMEILIMBAaHUE PACTBOPOB; NEPEXO]] OT OJTHOTO
BUJIa KOHLIEHTPALUKA K APYrOMY; BHIMIOTHEHHE IKCIIEPUMEHTAIBLHONU PaOOTHI MO MPUTOTOBIICHUIO
paccoiia, CHpoIia ¥ IPYyruxX pacTBOPOB ONPENEICHHON KOHIIEHTPALMK JIJIsl UCIIOIb30BAHMS Ha
YPOKaxX XUMUH.

T e m a «IIpombllIJIEHHOE TOJIy4YeHHe BajKHeHIMX HeOPraHu4ecKux BemecTsy». CHHTE3
ammuaka. [Ipon3BoaCcTBO CEpHOIT KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
[IpakTuueckasyacThb: pelICHUE 33/1a4 Ha TUIIMYHBIE TEXHOJIOTMUECKUE TPUEMBI
MIPOMBINIJICHHOTO TIOyYEHUSI aMMHUaKa U cepHOM KUCIOThl. COOOIIEeHUs yYaluXcsl O
BaKHEHMIINX XUMUYECKUX MTPOU3BOJCTBAX.

T e m a «Metamibl». Metamsl |, |1, [l rpynn rmaBabIx noarpymnmn. MeTtamibl TOOOYHBIX
noarpynmn. Ux ¢usndeckue n XuMuyeckue CBOMCTBA, CIOCOObI MOTYYEHUS, IPUMEHEHHE.
[IpakTudeckasyacThb: peHICHUE 33/1a4; BHITOIHEHUE KCIIEPUMEHTAIBHON pabOThI Ha
OCHOBHBIE CBOMCTBa MeTa/10B. COCTaBlI€HNE U peJaKTUPOBAaHUE 3a/1a4 1)1 COOpHUKA.

T e m a «Hemeraaas». Hemeramns! 1V, V, VI, VII rpynn rnasasix noarpymnn. Ux pusnueckue
Y XUMHUYECKHE CBOMCTBA, CIOCOOBI MOTy4YeHUs, MpuMeHeHre. OCHOBHBIE COETUHEHHUS.
[IpakTHudYecKasyacThb: pelIeHUE 3a/1a4; BHITIOJTHEHUE SKCIIEPUMEHTAIILHON paboThl Ha
OCHOBHBIE CBOMCTBa HeMeTa/U10B. CocTaBlieHUE U peAaKTUPOBAaHUE 3aa4 i1 COOpHUKA.
O06006menue. O6001ICHNE U 3aKpETTICHUE U3yYeHHOro MaTtepuaia. KomOuHupoBaHHbIE 3a1a4u
10 HEOPTaHWYECKON U opraHndeckoi xumuu. TectoBsie 3aaanus. [lonroroska k EI'3.
[IpakTHuueckasyacTb: pelIeHne KOMOMHUPOBAHHBIX 3a/1a4 110 OPraHUYECKON U
HEOpraHMYeCKON XMMHHU; BBIIIOJIHEHUE TECTOBBIX 3a/laHui; paboTa Ha KOMIIbIOTEpaXx 110
BBIIOJIHEHHIO TECTOBBIX 3aJaHuUl; IOAr0TOBKa K EI'D; cocTaBienne aarooMa 3a1a4
«O3anayeHHas xumus». COCTaBI€HHE HKCIIEPUMEHTANIBHBIX 33/1a4, UX BBIIIOJIHEHHUE U 3aLUTa.
CMoTp 3HaHMH.

Hrorosoe 3ansaTue. O6CyX1eHNE PE3yAbTATOB 3aHITUN IO IPOrpaMMe 3a MPOIIEIIINNA IO U 3a
BCE€ YETHIPE roJ1a.

IIJIAHUPYEMBIE PE3YJIbTATBI

ITo okOHYaHMU BCEro Kypca IKOJIBbHUKU OYyAyT yMETh IPUMEHITh TEOPETUUECKHE 3HAHUS TTPU
pELIeHNH 3a]1a4; pemiaTh 3aJa4d OCHOBHBIMH CIIOCOOAMU M METO/IaMU; COCTABIISITh
KOMOMHUPOBAaHHBIE 33/1a4i C y4aCTUEM OPTraHUYECKHX U HEOPraHMYECKUX BEILIECTB; BBINOJIHATh
pa3IuYHbIe BUJIbI SKCIIEPUMEHTANIBHBIX 33/1a4; HAXOUTh PAllMOHAIILHBINA CIIOCO0 pelIeHus
OIpeJIeIeHHON 3a7]auyil U TPAaMOTHO €€ 0(pOPMIISTh, a TAK)KE pabOTaTh C TECTOBBIMH 3aJaHUSAMU
10 KHUTaM U C MCTI0JIb30BaHUEM HH()OPMALIMOHHBIX TEXHOJIOTUH.



10

O:xupnaemble pe3yabTarsl. [locie mpoxoxaeHus nporpaMmMsl 1-ro rojga o0yueHus
oOyuatoiue OyayT:

* 110 m e M e «Pacmsopbvi»:

1) umems npeocmasnenue o pacTBOPE M €ro COCTABHBIX YACTSX;

2) 3Hamb OCHOBHBIEC BUbI KOHIIEHTPAIMI PacTBOPOB (IIPOIIEHTHAS M MOJISIPHAS); CIIOCOOBI
Mepexo/ia OT OJTHOTO BHJIA KOHIICHTPAIIMHA K APYrOMY; OCHOBHBIE OTPACIIH IIPOU3BOJICTBA, T
MIPUMEHSIFOTCS paCYeThl Ha PaCTBOPHI;

3) ymemsb NpOU3BOIUTH PACUYCTHI HA OTIPEICICHHUE MPOLICHTHON U MOJIIPHON KOHIIEHTpAIUH
pacTBopa; NEPEBOAUTH MOJIAPHYIO KOHLIEHTPAIIMIO B MMPOLIEHTHYIO U HA000POT;

* 10 m e M e «OCHOBHbIEe NOHAMUS U 3AKOHbL XUMUUY !

1) 3Hamp OCHOBHbIC 3aKOHBI M IOHATHS XUMHH (ATOM, MOJIEKYJIa, OTHOCHTEJIbHASI AaTOMHAsI
Macca, OTHOCUTEIbHASI MOJIEKYJISIpHAs Macca, KOIMYECTBO BEIIECTBA, MACCOBAs IO
XMMHUYECKOT0 AJIEMEHTA B BEIIECTBE, HOPMAJIbHBIE YCIIOBUS); 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTaJIpo, YHCIO ABOTaJIpo;

2) ymemp TIPOU3BOIUTH PACUETHI C HCITOJIB30BAHUEM OCHOBHBIX 3aKOHOB U ITOHSATHIA;

* 110 m e M e «l azoobpaznvie seugecmeay:

1) umems npedcmasnenue 06 0COOEHHOCTSIX CTPOCHUSI Ta3000PA3HBIX BEIIECTB;

2) ymemsp IPOU3BOIUTH PACUCThl Ha OMPEICICHUE OTHOCUTEIBHOMN MIIOTHOCTH ra3000pa3HOro
BEIIECTBA, BHIYMCIICHUE Yepe3 Hee OTHOCUTENIBHOM MOJIEKYIPHONH MacChl ra3000pa3HOro
BEIECTBA; BBIYUCIIATH MacCy ra3000pa3HOro BEIIECTBA 0 €r0 00heMY U 00BEM 110 H3BECTHOM
Macce Mpy HOPMAIbHBIX YCIOBUSX C UCIOIB30BAHUEM MOJISIPHOTO 00bEMa ra3oB; ONpPeeNaTh
MOJICKYJISIpHBIE (POPMYITBI BEIIECTB 110 MAaCCOBBIM JIOJISIM XUMHUYECKUX JIEMEHTOB H
OTHOCHUTENFHOM MJIOTHOCTH T'a30B.

Kpowme BrImienepedrcieHHOro 00y4Jariye mojiydyaTh BO3SMOKHOCTh HAYYHThCS COCTABIISITh
3a/1a4¥ M0 JAHHBIM TE€MaM, YTO CIIOCOOCTBYET MOBHIIICHUIO YPOBHS OTBETCTBEHHOCTH YUEHHUKA,
CaMOOIICHKHU U cTaTyca peOeHKa 3a CUeT COPEBHOBATEIBHOTO () (eKTa.

O:xunaemble pe3ybTarhl. [lociae mpoxoxaeHus IporpaMMbl 2-T0 roJa 00y4eHus
oOyuaromue OyayT:

* 10 m e M e «Pewenue 3a0a4 no XumMu4eCkum ypasHeHUsIM»:

1) umems npeocmasnenue 0 XUMHICCKUX PEAKIIASAX, UX BUIAX;

2) 3Hamb OCHOBHBIC MIPUHITKITHI PEIICHUS 3a/1a49 110 XUMUIECKAM YPaBHEHUSIM; METOIUKY
pEIICHHS 33129 [T0 XUMUYECKHM YPAaBHEHUSIM, €CJIA OJTHO U3 PEarupyroIINX BEIIECTB JaHO B
M30BITKE; Ha BBIXOJ] MPOAYKTA, IPUMECH, PACTBOPBL;

3) ymemsp UCNOIB30BATH 3HAHKS |-T0 TOAa 00YUCHHUS; C/IaTh BHIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSM Ha HaXOXKJECHUE MacChl (KOJTMYECTBA BEUIECTBA) MPOYKTOB PEAKIIUH 110 Macce
(KOJIMYECTBY BEIIECTBA) BCTYIAMOIINX B PEAKIIMIO BEIIECTB U HA00OPOT; PeIiaTh 3a7a4H 110
XUMHYECKUM YPaBHEHHUSM, B KOTOPBIX YYaCTBYIOT ra3000pa3HbIe BEIIECTBA, UCIIONB3YS 3aKOH
00BEMHBIX OTHOIIICHUH ra30B; MPOU3BOIUTH PACUETHI II0 TCPMOXUMHUUICCKAM YPaBHEHUSIM;
MIPOU3BOUTH PACUYETHI IO XMMUYECKUM YPAaBHEHUSAM (€CJIH OJTHO M3 BEIIECTB JaHO B U30BITKE,
Ha BBIXO/J] TIPOJIYKTA, IPUMECH, PACTBOPHI) H COCTABIIATH 3a]]a4H, HCIIOJIb3Ysl 3HAHUS O CBOHCTBAX
HEOPTaHMYECKHUX BEIIECTB;

* 110 m e M e « OKUCIumenbHo-60CCMAanO8UMEIbHbBLE PEaKYUULy.

1) 3namb 06 OKMCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSIX; O TOHATUH OKUCIUTEIb U
BOCCTaHOBUTEIIb, MOHITHUSIX OKUCIUTEIbHBINA U BOCCTAHOBUTEIbHBIN IIPOIIECC;

2) ymemb OTIPENIEIIATH CTEIIEHN OKHCICHUS! XMMHUYECKUX 3JICMEHTOB; PacCTaBIIATh

KO3 (HULMEHTH B XUMHUUECKHUX PEaKIMSIX C yUaCTUEM HEOPraHUUECKUX BEIIECTB METOJaMU
ANEKTPOHHOTO OaNaHca U MOTypeaKIHii;

* 110 m e M e «I enemuyeckas ces3b MeHOy OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX
COCOUHEHUTI»:

1) 3Hamp X¥MUYECKUE CBOWCTBA M CIIOCOOBI OTYYCHHsI OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
COCTUHECHHIA,
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2) ymemp 3aIUCHIBaTh PEAKIIMHU IETIOYKY [TPEBPAILCHHUII», C y4aCTHEM HEOPraHUYECKUX
BEIIIECTB; PEIIaTh U COCTABIISATH 3a/1a4M Ha «IIETIOYKHU NMPEBPALLCHUI; BBIIENIATH IJIaBHOE U
aHAJTM3UPOBATH XOJ PEIICHUS «IICTTOYKH TIPEBPAIICHHIT.

* 10 m e M e «Kauecmeennvle peakyuu Ha HeopeaHUYeCKUe 6eUIECMBAN:

1) umems npedcmasnenue o Ka4ECTBCHHBIX PEAKIMAX U UX IPUMCHEHUH;

2) 3Hamp M coOIOATh MPaBHJIa TEXHUKH O€30IIACHOCTH NPU paboTe ¢ XUMUUECKUMU
BEIIECTBAMH U 000PY/IOBAaHHEM; PEareHThl U METOTUKY MPOBEICHIS KAYECTBEHHBIX PEaKIHiA Ha
OCHOBHBIE KATUOHBI 1 aHHOHBI HEOPTaHMYECKUX BEIIECTB;

3) ymemp IpoIENBIBATH KAYECTBEHHBIC PEAKIMU; IPUMEHSTH ITOJTYYCHHBIC 3HAHUS [IPU PEILICHUN
Y COCTaBJICHHUH 33J1a4 Ha OMpe/IeTICHNE BEIIECTB B PACTBOPE.

Kpome BbIenepedncieHHOro IIKOJIBHUKH ydaTcs: 00J1a1aTh BOJICH N HACTOHYMBOCTHIO B
JOCTH>KEHUH TIOCTaBIEHHOM 11€JTH, CTAHOBSITCS CITIOCOOHBI BECTH HUCCIIEI0BATENLCKYIO paboTy 1O
OTIPEAETICHNIO XUMUIECKIX BEIIECTB.

O:xugaemble pe3yabTarsl. [locie MpoxoxkaeHs IporpaMMbl 3-T'0 rojia 00ydeHust
oOydJarorue OyayT

* 110 m e M e «Haxoocoenue MoneKynApHOl hopMYyIbl OP2AHUYECKO20 BeUeCmBEay.

1) 3nams 06 0COOCHHOCTSIX CTPOCHHSI OPraHUYECKHUX BELIECTB, UX MHOr00Opa3nuH M CBOMCTBAX;
2) ymemb HaXOIUTh MOJICKYJSIPHYIO (OPMYITy OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM JIOJISIM
BXO/IAIINX B HETO XUMHUYECKHX JIEMEHTOB, 110 Macce (00beMy, KOJIMUYECTBY BEIIECTBA)
MIPOAYKTOB CTOPaHUSI K OTHOCUTENIbHON TNIOTHOCTH €T0 TapOB M0 KAKOMY-JIH0O APYroMy Tasy;

* 110 m e M e «Pewenue 3a0ay no XuMuyeckum ypasHeHusm ¢ yuacmuem opeaHudecKux
gewecmey:

1) 3nams 0cOOEHHOCTH XUMUYECKHUX TIPOIIECCOB C YYaCTHEM OPTaHUYECKHX BEIIECTB;

2) ymemb POU3BOAMUTH PACUETHI 0 XUMUUECKOMY YPAaBHCHHUIO; COCTABIIATH 3aJIa4H C y4aCTHEM
OpPraHMYECKHX BEIIECTB Ha HAXOXKACHHE MacChl, 00beMa, KOJTMYECTBA BEIIECTBA POYKTa
PEaKIK WA UCXOTHOTO BEIIECTBA, HA IIPUMECH, BBIXO/I MTPOAYKTA, U30BITOK OJHOTO M3
MCXOJHBIX BEIECTB;

* 110 m e M e «I enemuueckas c6:a3b MeHCOY OCHOGHBIMU KNACCAMU OPSAHUYECKUX COeOUHEHUI.
TI'enemuyeckas 65136 OpeaHUUECKUX U HEOPSAHUYECKUX BEUJeCTNBY.

1) 3Hame XuMUYECKHE CBOWCTBA M CIIOCOOBI MOJTYUCHHS OPTaHUYECKUX BEIIECTB;

2) ymemp pemiath U COCTABIISTH LIETIOYKH MIPEBPAILCHHUI C y4aCTHEM OPraHMYEeCKUX BEIICCTB;
pelaTh pa3IMYHbIe BUIBI 33]1a4 110 [ETI0YKaM MPEBPAIEHUH ¢ UCTIOIb30BAaHIEM OPTaHUIECKUX
BEIIECTB; YMETh peliaTh U COCTABIATH 33J1auu 110 LIENOYKaM MIPEeBpaIleHUH, KOTOpbIe YKa3bIBAIOT
Ha B3aMMOCBSI3b HEOPTaHMUECKUX BEIIECTB C OPTaHUICCKIMU;

* 110 m e M e « OKUCIumenbHo-60CCMAHOBUMENbHbLE PEAKYUUN!

Ymems pacctaBisaTh KO3QPHUIUEHTH B ypaBHEHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii ¢ yuacTUeM OpraHMYECKUX BEIECTB METOIOM 3JIEKTPOHHOTO OajlaHca M METOZ0M
MOJTyPEAKIINIA; COCTABIATh YPABHEHUST OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* 110 m e M e «Kauecmeennvie peakyuu Ha opeanuyecKue 8eujecmeay:

1) 3namb TexHUKY 0€30MIACHOCTH ITPH pabOTE ¢ OPraHMYECKUMH BEIIECTBAMH;, PEarcHThI U
METO/Ibl IPOBEICHUS KAUECTBEHHBIX pEaKIMii Ha pa3IMyHble OPraHUYECKUE BEIECTBA;

2) ymemp TIpOJICIIBIBATH KAYECTBEHHBIC PEAKIMHU; IPUMEHSITH [TOJTYYCHHBIC 3HAHUS [IPU PEILICHHN
Y COCTaBJICHUH SKCIIEPUMEHTAIBHBIX 337a4 Ha OIIpeIeJIeHue OPraHMYeCKUX BEIIECTB B
pacTBoOpe; paboTaTh ¢ XUMHUYECKIMH BEIIECTBAMU M XMMUYECKUM 00OPYIOBAHUEM.

Kpome BbllIenepeyrcaeHHOT0 HIKOJIbHUKH YUaTCsl YUUThCS, Y HUX PACIIUPSAETCS KPyTro3op,
MOBBIIIAETCS] YPOBEHb HHTEIUICKTA.

O:xugaemble pe3yabTarhl. [locne npoxoxaeHus mporpamMmsl 4-ro roa o0ydeHus o0yJaronme
oyayT:

* 1o m e m e «Cmpoenue amoma, nepuooudeckuti 3axou J{. U. Menoeneega»:

1) 3nams cTpoeHue aToma;

2) ymems, UCTIOJB3Ys IEPUOMUYCCKYIO CUCTEMY JIEMEHTOB, H300pakaTh JICKTPOHHBIC U
rpaduyeckre GopMyITbl aTOMOB U HOHOB 3JIEMEHTOB;
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* 10 m e M e «Xumuueckas KUHemuKa u Kamaiuz. Xumuyeckoe pasHo8ecues:

1) 3Hamb OCHOBHBIC IPUHITUIIBI TPOTCKAHHS XUMHUECKUX PEaKIINH;

2) ymemsb POU3BOIUTH PACUYCTHI U COCTABIIATH 3a/1a4M Ha OMPE/IEIIEHHE CKOPOCTH XUMHUECKOM
peaKIi, KOHCTaHTbl PAaBHOBECHS; MPOTHO3UPOBATh TEUEHUE XUMUUECKUX PEAKIUi MpU
W3MEHEHUHU TEMIIePATypPhl, JaBJICHU, KOHIICHTPAIIUH BEIIECTB, JEHCTBUM KaTAIM3aTOPa;
MIPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI;

* 10 m e M e «Pacmeopwviy:

ymemp NPOU3BOJIUTH PACUETHI HA OTIPE/IEIICHIE KOHIICHTPALMM TPU CMEIIMBAaHUU PACTBOPOB; C
MTOMOIIIBIO PA3JTMYHBIX PACUYETOB MEPEXOAUTH OT OJHOTO BH/Ia KOHIICHTPAIIMHA K IPYTOMY;
TOTOBUTH PACTBOPHI 33/IaHHON KOHLIEHTPAIUU;

* 110 m e m e «IIpomviuiiennoe nonyuenue 8aNCHEUUUX HeOP2AHUUECKUX BeUeCTNEn.

1) 3namb IPOMBIIIUICHHBIE CIIOCOOBI TIOTYUYECHUSI aMMHUAKa, CEPHON KUCIIOTHI;, O BAYKHEHIITHX
XUMUYECKHX 3aBojiaXx B Poccun n YensOuHCKoH 0071aCTH; O BIUSHUN XUMUYECKUX TIPOU3BOJICTB
Ha DKOJIOTUYECKYI0 00CTAaHOBKY MECTHOCTH;

2) ymemp pemiaTh U COCTABIIATD 3a7a4H [0 TUITMYHBIM TEXHOJOTHUECKUAM ITPHEMaM
MIPOMBILUICHHOTO MOJY4YE€HUS aMMHUAaKa U CEPHOM KUCIIOTHI;

* 110 m e m e «Memannviy:

1) 3Hamb OCHOBHBIC CBOMCTBA U CIIOCOOBI MTOJTYUCHUS] METAJIIIOB;

2) ymemp IPUMEHSATH [TOJyYCHHBIE 3HAHUS TIPU PEIICHUH 3a/1a4 Ha OCHOBHBIE CBOMCTBA U
CIOCOOBI MOTYYEHHUSI METANIOB; TPOBOJUTH XMMUYECKHE IKCIIEPUMEHTHI; COCTABIIATh YPABHEHUS
AJICKTPOJIN3a M peliaTh 10 HEMY pa3IMYHbIC TUIIHI 3a7a4,

* 110 m e M e «Hememannviy.:

1) 3namb 0CHOBHBIE CBOMCTBAa HEMETAILJIOB, MX PACIIOIO0KEHUE B TIEPUOTUUECKOM TabIHIIE;
OCHOBHBIE CITOCOOBI MOJTyYEHHUST HEMETAIJIOB;

2) ymemb PUMCHSTH MTOJYYECHHbBIC 3HAHUS MTPH PEIICHUH PA3IMYHBIX THIIOB 3a/1a4; IIPOBOIUThH
XUMUYECKHUE SKCTIEPUMEHTBI; OCYIIECTBISATh U COCTABIIATh TCHETHUECKHUE TIETTOYKH,
yKa3bIBaIOIIE Ha B3aMOCBS3b HEMETAIIOB U METAJLIOB.
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PA3JIEJI 2. KOMILITEKC OPTAHU3AIIMOHHO-IIEJATOTHYECKHUX YCJIOBUI

2.1. KAJIEHJIAPHBI YUEBHBIN F'PA®UK
Kanengaphslii yueOHbIN rpaduk COCTABISETCS HA KaXAbIH Y4eOHBIHM TOJ 7151 KOHKPETHOU
IPYNIbl 00y4YaroIUXCs.
KAJIEHJIAPHBIV YUEBHBIN I'PA®HUK ITEPBOI'O 'OJA OBYYEHHS (8 kiacc)

Nen/m | lata Tema 3ansTHS KonnuectBo yacon
Bcero Teopust [IpakTuka
06.09 | Beoauoe 3ausitue. Th 1 1
PactBops! (9 yacoB: 34 Teopus; 64 NpakTHKa)
13.09 | Beruncienne MaccoBOM JOIH 2 1 1
20.09 | pacTBOpPEHHOTO BEIIECTBA U MACCHI
BEIIIECTBA B pacTBOPE.
27.09 | PacueTsl, CBSI3aHHBIC C MOJISIPHOI 3 1 2
04.10 | xoHIICHTpaIIHECH
11.10
18.10 | Ilepexon OT OAHOTO BHIA 4 1 3
25.10 | KOHIIEHTpAIMH K IPYTOMY
08.11
15.11
OcHOBHbIE OHATHSA M 3aKOHBI XuMuH (16 yacoB: 34 Teopus; 134 npakTuka)
22.11 | PacueT OTHOCHUTEIBbHOM MOJISIPHOI 2 1 1
29.11 | macchl coeTuHEeHUS
06.12 | BerunciaeHue OTHOCUTEIBLHON MacChl 1 1
AJIEMEHTOB B BEIIECTBE
13.12 | OmpeneneHue MacCcoBOM JOH 1 1
XUMHYECKOTO 2JIEMEHTA B BEIIECTBE
20.12 | Pacuet Macchl 3JIeMeHTa 110 u3BecTHOM | 1 1
Macce BEIIeCTBa, COJEPIKAIIETO
JaHHBIN JIEMEHT
27.12 | BelunciieHrne Macchl BElIecTBa Mo 1 1
Macce dJIEMEHTa B HeM
10.01 | UnauBuayanbHbIE KOHCYIbTALUU 1 1
17.01 | Brryucienue koiuyecTBa Bemecrsano | 1 1
€ro Macce
24.01 | PacueT Macchl 10 U3BECTHOMY 1 1
KOJIMYECTBY BEIICCTBA
31.01 | MaguBuayanbHble KOHCYJIBTAIN 1 1
07.02 | Pacuer mpocteiimiei (opmMyIbl 2 1 1
14.02 | BemecTBa IO MAacCCOBBIM JOJSM
JJIEMEHTOB B COCTMHCHHN
21.02 | MenuBuayanpHBIC KOHCYIbTAIIAN 1 1
28.02 | Pacuer uuncina gactui (MOJICKYI, 2 1 1
07.03 | aToMOB) IO €ro Macce, M0 KOJIHYECTBY
BeIIECTBA WK 110 00beMy. Hucio
ABoraapo
14.03 | UaauBuaya bHBIC KOHCYIHTAUN 1 1
I'a3000pa3Hble BemecTBa (8 4acoB: 24 Teopusi; 64 MPaKTHKA)
21.03 | Th. OnpenencHre OTHOCUTEIIBHOM 2 1 1

04.04

INIOTHOCTH ra3a
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11.04

Briunciienne oTHOCUTEILHOMN
MOJIEKYJIIPHOM MaccChlI 110 €ro
OTHOCHUTEJIHLHOU MJIOTHOCTH

18.04

OnpeneneHue Macchl ra3000pa3HOro
BEIIIECTBA 110 €r0 00BEMY MPH
HOPMAJIbHBIX YCJIOBUSAX. MOJIApHBIN
00bEM I'a30B

25.04

Breruucnenue o6beMa razoo0pa3Horo
BEIIIECTBA 10 €r0 Macce, M0 KOJIUYECTBY
BEIIIeCTBA

16.05

Onpenenennie GopMyIabl BEIIECTBA MO
MacCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCUTEILHOM IJIOTHOCTH ra3a

4.

23.05

NuuBuayanbHble KOHCYJIbTAlUN

5.

30.05

HTorosoe 3angarue

Hroro: 35 gyacos

KAJIEHIAPHBIN YUEBHBIN I'PA®UK BTOPOI'O 'OJA OBYYEHUS (9 kaacc)

Nen/m | Jlata Tema 3ansTus KonuuecTBo yacor
Bcero Teopus [TpakTrka
1. BBoanoe 3anarue. Th 1 1
Pemenue 3a1a4 no xumu4eckuM ypasHeHusim (20 yacoB: 64 Teopusi; 144 npakTuka)
2. Brruncnenue maccsl (Kom4ecTBa 2 1 1
BEIECTBA) 00Pa3YIOLINXCS BEIIECTB IO
Macce (KOJMYeCTBY BEIEeCTBA)
BCTYMUBIINX B PEAKIINIO BEIIECTB
3. Brruncnenue oobema razos 1o 1 1 1
M3BECTHOU Macce (KOJIHYECTBY
BEIIIECTBA) OJJHOTO U3 BCTYIHBIIHX B
PEAKIIMIO WJIH MTOJyYHBIIUXCS B
pe3yibTaTe ee BEIeCTB
4, NupuBunyanbHbIe KOHCYIbTAIIUH 1 1
S. PacueT 00beMHBIX OTHOILIEHUH ra30B 2 1 1
M0 XUMHUYECKUM yPaBHEHHSM
6. Pacuetsl 10 TEpMOXMMHUYECKUM 1 1
YpaBHEHUSIM
7. PacyeTpl 10 XUMUYECKUM ypaBHEHUSM, 3 1 2
€CJIM OJTHO M3 pearupyromux BeIecTB
JTAHO B U30BITKE
8. NupuBuyanbHble KOHCYIbTALMN 1 1
9. OmnpeneneHre MaccoBOM UM 00bEMHOM 2 1 1
JOJTM BBIXOJIA TIPOTYKTA OT
TEOPETHYECKH BO3MOKHOTO
10. NupuBuyanbHbIe KOHCYIbTALMN 1 1
11. Berunciienue Maccol Wi o0beMa 2 1 1
MIPOIYKTA PEaKIMH MO U3BECTHON
Macce Wik 00beMy HCXOIHOTO
BEIIECTBA, COJICPIKAIIETO IPHMECH
12. Haxoxnenue macchbl (KOJIUYECTBa, 2 1 1
o0beMa) MPOJIyKTa PEaKIIUU 1Mo
MCXO/IHOMY BEIIECTBY, HAXOAALIEMYCS




15

B pacTBOpe
13. WNupuBuyanbHble KOHCYIBTALMN 1 1
OKHCJIHTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
14, OKUCIIUTEIIFHO-BOCCTAHOBHUTEIILHEIC 2 1 1
peakmuu. PacctanoBka
K03 (HUIIMEHTOB METOIOM
AIEKTPOHHOTO OaaHca
15. OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHEIC 2 1 1
peakuun. PaccranoBka
K02 (D PHUITMEHTOB METOIOM
MOJTypEeaKINii
16. WupuBuayanbHble KOHCYIbTAUU 1 1
I'eneTu4yeckasi CBSI3b MeK/Iy OCHOBHBIMHU KJIACCAMH HEOPraHUYECKUX COeTMHEeHH i
(3uaca: 14 Teopusi; 24 NPAKTUKA)
17. Haxoxnenue maccol (KonuecTBa 3 1 2

BEIIECTBa, 00bEMa) IO IETTOYKE
MpeBpanieHu

KauecTBeHHbIE peaKIIiK HA Heopranndeckue BemiecTna (5 yacos: 24 Teopusn; 34 NPaKTHKA)

18. Pemienue 3amay Ha Ka4ECTBEHHOE 5 2 3
orpejeNeHue KaTHOHOB U aHMOHOB
HEOPraHMYECKHUX BEIICCTB

19. HTorosoe 3ansiTue 1 1

Hroro: 35 yacos

KAJIEHJIAPHBIA YYEBHBIN I'PA®UK TPETBEI'O I'OJIA OBYUEHHUA (10 kiaacc)

Ner/m | Jlata Tewma 3anHsaTHS KonmuectBo yacoB
Bcero Teopust IIpakTuka
1. BBoanoe 3anuatue. Tb 1 1
Haxo:xaenune MoJieKyJasspHoii ¢gopMyJibl opranndeckoro semecrna (5 yacos: 24 Teopus; 34
NMPAaKTHKA)
2. HaxoxmeHne MoJIeKyIsIpHOH (hOpMYIThI 2 1 1
BEIIECTBA IO MACCOBBIM JOJISIM
BXOJIAILIUX B HEIO XMMHYECKUX
AIIEMEHTOB
3. Haxosxnenne MmonexyasipHoit popMyIisl 2 1 1
ra3o00pa3HOro BellecTBa 1Mo Macce
(00BeMy, KOJTMYECTBY BEIIECTBA)
MIPOJYKTOB CTOPaHUS U TNIOTHOCTH €r0
MapoB 110 KAaKOMY-JTHO0 Ipyromy raszy
4, NunuBunyanbHas KOHCYJIbTALINA 1 1
Penrenne 3a1a4 1o XuMHYE€CKHMM YPABHEHHUSIM € YYACTHEM OPraHMYeCKUX BellleCTB
(8 yacoB: 3u Teopusi; SU NPaKTHKA)
5. Haxoxnenne maccel (00bema) 3 1 2
MPOIYKTa PEaKIiu 1o Macce (00beMy)
HCXOJHOTO OPTraHUYECKOT0 BEIIeCTBA,
coJleprKallero npuMecH (Ha mpumepe
QJIKAHOB, AJIKEHOB, AJIKA/INCHOB,
AJIKUHOB)
6. Pemenne 3aad Ha BBIXOJ NPOJTYKTa 2 1 1
7. Pemenue 3amay Ha U30BITOK OJHOTO U3 3 1 2
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| Bewects |

I'enerndyeckas cBsI3b MEKAY OCHOBHBIMHU KJIAaCCaMH OPraHu4e€CKHuXx CoeIMHEeHUH.

NMPAKTHKA)

I'eneTnyeckas cBs3b OPraHMvYeCKUX U HCOPraHNnIeCKUX BEIIECTB (10qacOB: 3q TEOpUHA, Ta

8.

OcyiecTBiieHHE LIETOYKH
MPEBPAILCHUH, PEIICHUE TTO HeM
YKCIIEPHMEHTANBHBIX 33134 (Ha
TIpUMEPE YTIIEBOIOPOIOB)

3

1

2

OcyniecTBiIeHHE ENOYKU
IIPEBpALICHUH, pEIICHNE HO*HefI
HKCHEPUMEHTAJIbHBIX 3a7au (Ha
IIpUMEpPE KUCIOPOACOAECPKALINX
OpPraHUYECKHUX BEIIECTB)

10.

Ocy1ecTBiieHHE LIETIOYKH
MPEBPAILECHUH, CBSI3bIBAIOLIEH
OpraHUYECKHE U HEOPTaHUYECKHE
BelecTBa. Pemenue mo Heit
SKCHEPUMEHTAIbHBIX 3a/1a4

11.

Ocy1ecTBiieHHE LIETIOYKH
MPEBPAILCHUH, pEIICHUE no*Heﬁ
AKCIIEPUMEHTANBHBIX 33/1a4 (Ha
MpUMepe a30TCOACPKAIINX BEIIECTB)

12.

NuauBuayanbHast KOHCYIbTAIUS

1

Oxucan

TCJIbHO-BOCCTAHOBUTCJ/ILHBIC PCAKIIUN (3qaca: 1u TEO]

pusi; 24 NPaKTHKA)

13.

PaccranoBka k03 GuIueHToB B
OKHCJIUTETTbHO-BOCCTAHOBUTEIIBHBIX
PEaKIUIX C yYaCTUEM OPTaHUIECKUX
BEILIECTB METOIaMH IEKTPOHHOTO
OanaHca M MoJypeakiui

3

1

2

KauyecTBeHHBIE P€aKIu HA OPraHuvIE€CKUE BCIIECTB

a (7gacos: 24

TeopHs; SY NpaKTHKA)

14.

OnpeneneHre OpraHUYECKUX BEIIECTB
C TIOMOIIIBIO Ka4eCTBEHHBIX PEaKIIHii
(anmkaHbl, HETIpEIEIbHBIC
YTIEBOIOPOABI, OTHOATOMHbBIE
Tpe/esIbHbIE CIIUPTHI, MHOTOATOMHBIE
CIUPTHI, (DEHOIIBI, aJTbACTUIbI,
KapOOHOBBIE KMCIOTHI (OCOOEHHOCTD
MYPaBbUHOM KHCJIOTHI), OCIIKH, )KHPHI,
YTJIEBO/IBI)

4

2

2

15.

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4
110 OPraHNYECKON XUMHUH

16.

I/IH,III/IBI/II[yaJIBHaSI KOHCYJIbTalluA

17.

HTorosoe 3ansitue

Hroro: 35 yacos
*

DKcIepUMEHTAIbHBIC 3a/1a4H BBIITOIHAIOTCS B 3aBHCUMOCTH OT COJICP)KaHMsI PEaKTHBOB B
nmabopaTropuu

KAJEHJIAPHBIV YYEBHBIN 'PA®UK YETBEPTOT'O I'OJIA OFYYEHU S
(11 knacce)

| Nen/n | Jlata |

Tema 3ausaTus

KomnuectBo yacos
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Bcero Teopust IIpakTuka
1. BBoanoe 3anarue. Tb 2 2
Ctpoenue aTtoma, nepuoaudeckuii 3axon [I. U. Menaeneena (2 yaca: 14 Teopusi; 14 npakTuka)
2. Hanucanue 31€KTpOHHBIX U 2 1 1

rpaduueckux Gopmys aTOMOB U HOHOB
3JIEMEHTOB

XuMuyecKasi KHHeTHKA U KaTajan3. XuMuveckoe papHoBecue (5 yacos: 2 4 Teopusi; 3 4

NPAKTHKA)

3. PacyeThl CKOpOCTH peakiuu 10 2 1 1

M3MEHEHHSM KOHIICHTPAIU BEIIECTB,

JIABJICHUS], TEMIIEPATYPBI
4. OnpeneneHrie KOHCTAHTbl pAaBHOBECHS 1 1
o. Pemenue 3ai1au Ha cMenieHNe 2 1 1

XUMHUYECKOT'O PaBHOBECHS MPU

M3MEHEHHUH TeMIIepaTyphbl, TaBICHNU,

KOHIIEHTpallUi BEIIECTB, IEUCTBUU

KaTanau3aTtopa. BeinmosHenue

HKCIEPUMEHTAIBHOI PabOTHI

PactBopbI (4 yaca: 24 Teopusi; 24 NPaKTHKA)

6. 3ajauu Ha CMEIINBAHKUE PACTBOPOB 2 1 1
1. [lepexon ot ogHOTO BUAA 2 1 1

KOHIIEHTpALUM K JPYyromy.
BelnosiHeHME YKCIIEPUMEHTAIBHON
paboThI

HpOMbIHIJ'IeHHOC MmoJIyIeHue BasKHeHIINX HEOPraHUYE€CKUX BEUIECTB (4 yaca: 1u TECOPUS; 3q

NMPaKTUKA)
8. Pemienne 3a1a4 Ha TUITMYHEIE 4 1 3
TEXHOJIOTUYECKHUE MPUEMBI
MTPOMBINIJICHHOTO ITOJTYICHHUS BEIISCTB
(Ha mpuMepe CUHTe3a aMMHaKa,
MeTaHoJ1a, MPOU3BOJICTBA CEPHOM
KHCJIOTHI)
Metanbl (5 yacoB: 24 Teopus; 34 NPaAKTHKA)
9. Pemienue 3aga4 Ha OCHOBHEIE CBOMCTBA 3 1 2
MeTaJuIoB. BrinmonHenue
AKCIIEPUMEHTAILHON pabOThI
10. DNeKTpoIH3 2 1 1
Hemertasubl (4 yaca: 14 Teopusi; 34 npakTuka)
11. Pemrenue 3ama4 Ha OCHOBHBIE CBOWCTBA 4 1 3
HEMETAJIOB M UX COSAMHCHU.
BrinonHenue skciepuMeHTaabHON
paboThI
O06o0menue (8 yacos: 24 Teopus; 64 NpPaKTHKa)
12. KomOuHupoBaHHbIE 33129 110 3 1 2
HEOPraHUYECKON U OpPraHudeCKoi
XUMUU
13. IToxnroroska k EI'D. TecToBble 3anaHus 4 1 3
14. NupuBunyanbHas KOHCYJIbTALNA 1 1
15. Hrorosoe 3ausitue 1 1

Uroro: 35 yacosB
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3 rona OBYYEHMUA (70 yacos: 2 4aca B HeJes110 — 9 Ki1ace)
KAJIEHIAPHBIN YYEBHbBIU T'PA®UK IEPBOI'O 'OJJA OBYUYEHUSA

Nen/m | [lata Tema 3ansTus KonnuectBo yacoB
Bcero Teopus [TpakTrka
1. | 01.09 | BBoauoe 3ausitue. Th 1 1
PactBopsl (10 yacoB: 34 Teopusi; 74 NPaKTHKA)
2. 1 01.09 | BeluuciieHrue MaccoOBOM HOIU 2 1 1
08.09 | pacTBOpPEHHOrO BEILIECTBA U MACChI
BEII[ECTBA B PaCTBOPE.
3. | 08.09 | Pacuersl, cBSI3aHHBIE C MOJISIPHOM 3 1 2
16.09 | koumenTparueit
16.09
4. | 22.09 | Ilepexon OT OJJHOTO BUIA 4 1 3
22.09 | KOHIICHTPALIUH K IPYTOMY
29.09
29.09
5. | 06.10 | MuauBuIyaIbHBIE KOHCYIbTALUMH 1 1
OcHoOBHbIE IOHATHUS ¥ 3aKOHBI XuMuu (16 yacoB: 34 Teopusi; 134 npakTuka)
6. | 06.10 | Pacyer OTHOCHUTENHHON MOJISIPHOM 2 1 1
13.10 | mMacchl coeTUHEHUS
7. | 13.10 | BolunciieHue OTHOCUTEIBLHONU MacChl 1 1
AJIEMEHTOB B BEILIECTBE
8. | 20.10 | Ompenenenne MaccoBO OH 1 1
XUMHYECKOTO JJIEMEHTA B BEIIECTBE
9. | 20.10 | Pacuer macchl dNIeMEHTA 110 U3BECTHOM 1 1
Macce BelecTBa, COJePIKAIIETo
JTAHHBIA 3JIEMEHT
10.| 27.10 | BeruucieHne Macchl BEIIECTBA I10 1 1
Macce 3JEMEHTa B HEM
11.| 27.10 | aauBHIyalbHbIE KOHCYIbTAIIH 1 1
12.1 10.11 | BeiuucieHue KOJMYECTBA BEIIECTBA 10 1 1
€ro macce
13.| 10.11 | Pacuer mMacchl 10 U3BECTHOMY 1 1
KOJIMYECTBY BELIECTBA
14. NuauBunyanpHbIe KOHCYIbTAIIMH 1 1
15.| 24.11 | Pacyer npocteiinieit popmyIbl 2 1 1
2411 | BemiecTBa 1O MACCOBBIM JOJISIM
3JICMECHTOB B COCTMHCHHN
16.| 01.12 | MaguBuayaibHBIC KOHCYIbTAIIMH 1 1
17.| 01.12 | Pacuer umcna yacTuil (MOJICKYII, 2 1 1
08.12 | aTomOB) O €ro Macce, Mo KOJIHYECTBY
BeIeCTBa Wi 10 00bemMy. Hucio
ABorajipo
18.| 08.12 | uauBuayanpHbIE KOHCYJIBTAINN 1 1
I'a3000pa3Hble BelecTna (8 yacoB: 24 Teopus; 64 MPaKTHKA)
19.] 15.12 | OnpeneneHre OTHOCUTEIILHON 2 1 1
15.12 | mnoTHOCTH Ta3a
20.| 15.12 | BeluucieHHE OTHOCUTEIBHOMN 1 1
MOJIEKYJIIPHOM MAcCCHhI 110 €ro
OTHOCUTEIBHOM TUIOTHOCTH
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21.| 22.12 | OnpexneneHre Macchl ra3000pa3HOTO 1 1
BEIIIECTBA 110 €r0 00BEMY MPH
HOPMAJIbHBIX YCIOBUAX. MOJISIpHBIN
00beM razoB
22.| 22.12 | Beruucienue oobemMa ra3000pa3Horo 1 1
BEIIIECTBA 10 €r0 Macce, M0 KOJTHYECTBY
BEIIIECTBA
23.| 12.01 | OmpenencHue GOpMYJIbI BEIIECTBA ITO 2 1 1
12.01 | MaccoBBIM JOJISIM DJIEMEHTOB U
OTHOCHUTENLHOU TJIOTHOCTHU Ta3a
24.| 19.01 | MaauBuayanbHbIC KOHCYIbTAUU 1 1
Pemenue 3a7a4 mo xumuueckum ypasueHusim (20 yacos: 64 Teopus; 144 npakTuka)
25.1 19.01 | BeruucieHue Maccol (KOJHUUECTBA 2 1 1
26.01 | BemecTBa) 00Opa3yIOMIMXCS BEIIECTB 10
Macce (KOJTUYeCTBY BEIIECTBA)
BCTYMHUBILUX B PEAKIUIO BEIIECTB
26.| 02.02 | Beruuciienue oobema ra3os 1o 1 1 1
U3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJJHOTO U3 BCTYIHBIIHX B
PEaKIHUIO UM TOTYYUBIIUXCS B
pe3ynbTaTe €€ BeIeCTB
27.| 02.02 | NaauBuayanbHbIE KOHCYTbTALUU 1 1
28.| 09.02 | PacueT 0Ob€MHBIX OTHOIIICHUH ra30B 2 1 1
09.02 | mo XUMHUYECKHUM ypaBHEHHSAM
29.| 16.02 | PacdeTpl O TEPMOXUMHUYECCKIM 1 1
YpaBHEHUSIM
30.| 02.03 | PacueTsl M0 XUMHYECKUM YPABHEHUSM, 3 1 2
02.03 | ecyii 0JTHO M3 pearupPyrOIUX BEIICCTB
16.03 | naHO B U30OBITKE
31. NupuBunyanbHble KOHCYIbTALIMH 1 1
32.| 23.03 | OmpeneneHre MacCOBOM HITH OOBEMHOI 2 1 1
23.03 | mosu BBIXO/A MPOAYKTA OT
TEOPETUICCKU BO3ZMOYKHOTO
33. WupuBuayanbHble KOHCYIbTAllUU 1 1
34.1 30.03 | BeruucieHnue Macchl Wi oobeMa 2 1 1
30.03 | mpoaykTa peakiuu 10 U3BECTHOM
Macce Wik 00beMy UCXOTHOTO
BEIIIECTBA, COJICPIKAIIETO PUMECH
35.| 06.04 | HaxoxmeHue Macchl (KOJIMYECTBA, 2 1 1
06.04 | oOBbeMa) mpoayKTa peaKiyy 1o
HCXOJTHOMY BEIIECTBY, HAXOASAIIEMYCS
B pacTBOpe
36. NuauBunyanpHbIe KOHCYIbTAIHH 1 1
OKHCJIHTE/ILHO-BOCCTAHOBUTEIbHBIE peakuuu (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
37.1 13.04 | OKuCIHUTENEHO-BOCCTAHOBUTEIHHBIC 2 1 1
13.04 | peakiuu. PaccranoBka
K02 (hPUITMEHTOB METOIOM
3JIEKTPOHHOTO Oayianca
38.| 20.04 | OxuCIHUTETEHO-BOCCTAHOBHUTEIHHEIC 2 1 1
20.04 | peakmun. PacctanoBka
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K03 (HUIIMEHTOB METOAOM
MOJTypEAKIINIA
39.| 27.04 | UuauBuayaabHbIC KOHCYJIbTAIIUN 1 1
I'eneTH4yeckasi CBA3b MeKIYy OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX COeTUHEHH
(3uaca: 14 Teopusi; 24 NPaKTHUKA)
40.| 27.04 | Haxoxnaenune Macchl (KOJIMIECTBA 2 1 1
04.05 | BemecTBa, 00BEMA) IO IETTOYKE
MpeBpanieHui
41.| 04.05 | ManuBuayambHbIE KOHCYJIBTAUN 1 1
KauecTBeHHbIEe peaKIIMK HA Heopranunyeckue BemecTna (5 yacoB: 24 Teopusi; 34 nMpakTHKA)
42.| 11.05 | Pemrenue 3a1a4 Ha KaUECTBEHHOE 5 2 3
11.05 | onpexesnenue KaTHOHOB M AHHOHOB
18.05 | HeopraHMYECKHX BEILECTB
18.05
25.05
43.| 25.05 | UToroBoe 3ansiTne 1 1

Hroro: 70 yacos
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1 ron OBYUEHMUA (105 uacoB: 3 yaca B Hezenmo — 10-11 kirace)
KAJIEHJAPHBIU YYEBHbBIU T'PA®UK

Nen/m | [lata Tema 3ansTus KonnuectBo yacoB
Bcero Teopus [TpakTrka
1. | 06.09 | BBoauoe 3ausitue. Th 1 1
Ctpoenue aTtoma, nepuoaunyvecknii 3axon [I. U. Menaeneena (2 yaca: 14 Teopusi; 14 npakTuka)
2. | 06.09 | HammcaHue 3JIGKTPOHHBIX U 2 1 1
08.09 | rpaduueckux hopmys aTOMOB U HOHOB
AJIEMEHTOB
OcHOBHbIE OHATHS H 3aKOHbI XUMHH (7 4acoB: 74 NPaKTHKA)
3. | 13.09 | PacueT OTHOCHTEIBHOW MOJISPHOI 1 1

Macchl coeuHeHus. Beruucienue
OTHOCHTGHBHOﬁ MacCCHhI 3JICMCHTOB B
BeniecTse. OnpeneseHne MacCoBOM
JIOJIM XUMHAYECKOT0 3JIEMEHTA B
BEIIECTBE.

4, | 13.09 | Pacuer Macchl 3JIEMEHTA IO U3BECTHOMN 1 1
Macce BEIIeCTBa, COICPIKAIIETO
JAHHBINA DJIEMEHT

5. [ 15.09 | BeruucieHue Macchl BEIIECTBA 110 1 1
Macce 3JIEMEHTa B HEM

6. | 20.09 | BrruncieHue KOJIMYECTBA BEIECTBA 110 1 1
€ro mMacce

7. | 20.09 | Pacuer macchl O U3BECTHOMY 1 1
KOJIMYECTBY BEIICCTBA

8. | 22.09 | Pacuer npocreiimieit popmyIbl 1 1

BCIICCTBA I10 MaCCOBBIM JOJIAM
9JICMCHTOB B COCIMHCHUN

9. | 27.09 | Pacuer umcrna yactuiy (MOJIEKYI, 1 1
aTOMOB) IT0 €TI0 Macce, M0 KOJIHYCCTBY
BEIIIECTBA WU 10 00beMy. Uucio

ABoraapo
I'a3000pa3Hbie BemecTBa (5 4yacoB: 54 npakTuKa)
10.| 27.09 | Onpenenenrie OTHOCUTENLHON 1 1
IJIOTHOCTH Ta3a
11.| 29.09 | BeruncieHne OTHOCHTEILHOM 1 1

MOJ'IGKynSIpHOﬁ MacCCHI I10 €Io
OTHOCHUTEIHHOH INIOTHOCTH

12.1 04.10 | Onpenenenure Macchl Ta3000pa3HOTO 1 1
BEIIIECTBA 110 ero 00beMy MpH
HOPMaJIbHBIX YCJIOBHSX. MOJIApHBIN
00BEM ra3os

13.| 04.10 | Beruucnenue oobeMa ra3000pa3HOTO 1 1
BEILIECTBA 110 €r0 MACCe, 10 KOJHUYECTBY
BEILIECTBA

14.1 06.10 | Onpenenerne GOPMYITBI BEIIECTBA IO 1 1

MAaCCOBBIM JOJIAM 3JICMCHTOB U
OTHOCHUTEIBbHOM IJIOTHOCTH T'a3a

PactBopbl (12 yacoB: 34 Teopusi; 94 npakTuka)

15.‘ 11.10 ‘ BrIunciesue MaccoBoOM 107U \ 2 ] 1 ] 1
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11.10 | pacTBOpPEHHOTO BEIIECTBA U MACCHI
BEII[ECTBA B PaCTBOPE.
16.| 13.10 | Pacyersl, CBsI3aHHBIC C MOJISIPHOM 3 1 2
18.10 | xoHmeHTparuei
18.10
17.] 20.10 | IMepexoj OT OJTHOTO BUAA 4 1 3
25.10 | koHIEHTpamuii K Apyromy.
25.10 | BeImoaHeHHE SKCIIEPUMEHTATBHON
27.10 | paboTbI
18.| 08.11 | 3amaum Ha CMEIIMBaHUE PACTBOPOB 3 3
08.11
10.11
Pemenue 3a1a4 nmo xumuyeckum ypasHenusm (19 yacos: 74 Teopusi; 124 npakTuka)
19.| 15.11 | BoeruuciieHue Macchl (KOJIUYECTBA 2 1 1
15.11 | BemecTBa) 00Opa3yIOMIMXCSI BEIIECTB IO
Macce (KOJIMYECTBY BEIIECTBA)
BCTYIHBIIUX B PEAKIIUIO BEIIECTB
20.| 17.11 | Beruuciienue o0bemMa ra3os 1o 1 1
M3BECTHOM Macce (KOJIMYECTBY
BEIIECTBA) OJJHOTO U3 BCTYHUBIINX B
PEAKIMIO WK MTOTyYHBIINXCS B
pe3yibTaTe €e BEIIeCTB
21.| 22.11 | PacyeT 0ObEMHBIX OTHOIIICHUH ra30B 2 1 1
22.11 | MO XUMHUYECKUM YPaBHEHUSIM
22.| 2411 | PacueTsl 1O TEPMOXUMHUYECKUM 1 1
ypaBHEHUSM
23.| 29.11 | PacueTsl M0 XUMHYECKUM YPABHEHUSM, 3 1 2
29.11 | ecnu OJIHO U3 pearuPyIOIINX BEIICCTB
01.12 | maHO B U30BITKE
24.1 06.12 | OnpeneneHue MaccoOBOM MM 0OBEMHOM 2 1 1
06.12 | monu BeIXOJa MPOJYKTA OT
TEOPETHYECKH BO3MOXKHOTO. Perenue
3a7a49 Ha BBIXOJ] IIPOAYKTA
25.| 08.12 | BeruncneHnue Macchl Win o0beMa 2 1 1
13.12 MPOJIYKTa PEAKLIMH 110 U3BECTHOU
Macce Wik 00beMy HCXOTHOTO
BEIIECTBA, COICPIKAIIETO MIPUMECH
26.| 13.12 | HaxoxmeHue Macchl (KOJIMYECTBRA, 2 1 1
15.12 | oObema) mpoayKTa peakiuu mno
HCXOJTHOMY BEIIECTBY, HAXOASAIIEMYCS
B pacTBOpe
27.| 20.12 | HaxoxmeHnue Maccel (00bema) 4 1 3
20.12 | npoaykTa peakiu o macce (00bemMy)
22.12 | HCXOHOTO OPraHUYECKOTO BEIIECTBA,
27.12 | coxepskamiero nmpumecH (Ha mpumepe

aJIKaHOB, aJIKCHOB, AJIKJHEHOB,
AJIKUHOB)

Haxo:xnenne MosieKyJasipHOii (popMyJIbI OPraHN4YeCcKoro BemecTBa (6 yacoB: 24 Teopus; 44

NPAKTHKA)

28.

27.12
29.12

HaxosxneHue MonexkynsapHoit GopMyIibl
BEIIECTBA I10 MACCOBBIM JI0JISIM

2

1

1
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BXOJAIIUMX B HCI'O XUMHWYCCKHUX
9JICMCHTOB

29.| 10.01 | HaxoxaeHue MOJICKYISIPHOU (hOPMYIIBI 4 1 3
10.01 | razoo6pa3HOro BEIIecTBa MO Macce
12.01 | (0OBeMy, KOJTHYECTBY BEIIECTBA)
17.01 | mpoayKTOB CropaHus ¥ IIOTHOCTH €T0
MapoB MO0 KAKOMY-JINOO JPYroMy rasy
OKHCJIHTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (7 yacoB: 34 Teopus; 44 NPaKTHKA)
30.| 17.01 | OKUCIUTEIBLHO-BOCCTAHOBHUTEIHHEIE 2 1 1
19.01 | peaxiuu. PaccranoBka
KO3 (D PHUITUEHTOB METOIOM
3JIEKTPOHHOTO OayiaHca
31.| 24.01 | OKHCIMTENBHO-BOCCTAHOBUTEIILHEIE 2 1 1
24.01 | peakuuu. PaccranoBka
K03 (HUIIMEHTOB METOJIOM
MOJTYpEAKIINIA
32.| 26.01 | PaccranoBka KO3 QHUIUECHTOB B 3 1 2
31.01 | OKHMCIMTENHEHO-BOCCTAHOBUTEILHBIX
31.01 | peakmusix ¢ y4acTHEM OPraHHUECKHX

BEIIIECTB METOJIAMH DJIEKTPOHHOTO
OanaHca ¥ Moyypeakiuu

XumMuyeckasi KHHETHKA U KaTam3. XumMudeckoe pasHoBecue (5 yacos: 2 4 Teopusi; 3 4

NPAKTHKA)
33.| 02.02 | PacueTsl CKOPOCTH pEaKLUU 1O 2 1 1
07.02 | u3MeHEHUSM KOHIICHTPAIIUH BEIICCTB,
JIaBJICHUs], TEMIIEPATYPHI
34.1 07.02 | OnpeneneHre KOHCTAaHTHI PABHOBECHS 1 1
35.| 09.02 | Pemenue 3ama4 Ha CMELICHUE 2 1 1
14.02 | XuMHYECKOTO PAaBHOBECHS TPH
M3MEHEHHUH TeMIIepaTyphbl, TaBICHNU,
KOHIIEHTpallUi BEIIECTB, IEUCTBUU
KaTtajm3aTopa. BeinosHeHue
HKCHEPUMEHTAIBHOI PabOThHI
Metanibl (5 4acoB: 24 Teopusi; 34 IPaKTHKA)
36.| 14.02 | Penrenue 3a1a4 Ha OCHOBHBIE CBOICTBA 3 1 2
16.02 | meramioB. BeimonHenue
21.02 | skcriepuMeHTAaNbHOM paboThI
37.] 21.02 | Dnextponu3 2 1 1
Hemertasibl (4 yaca: 14 Teopusi; 34 NpakTUKa)
38.| 28.02 | Pemenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 4 1 3
28.02 | HEMETAIUIOB U UX COECIMHEHUI.
07.03 | BeImoaHeHUE SKCIEPUMEHTAIBHOM
07.03 | paGotsl

I'enernyeckas cBs3b MEK1Y OCHOBHBIMH KJIAaCCaMHU OPraHuIeCKHuX CoeIMHEeHUH.

I'eneTnyeckas cBs3b OPraHnvYeCKUX U HCOPraHNnvIeCKUX BEECTB (10qac03: RY | TECOpUHA, A

NMPaKTHKA)
39. 09.03 | HaxoxxaeHue Macchl (KOJUYEeCTBA 2 1 1
14.03 | BemecTBa, 00BEMA) IO LIETIOYKE
MpeBpalICHUI
40.| 14.03 | OcymiecTBICHHE IETOYKU 2 2
16.03 | mpeBpareHuii, pemeHue no Her
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SKCIIEPHMEHTANBHBIX 3a7a4 (Ha
IIpUMeEpE YrIIEBOIOPOIOB)
41.| 21.03 | OcyriecTBACHHE ICTIOYKH 3 1 2
21.03 | npeBpallieHuid, pelicHNE 1Mo Hei
23.03 | sKCIIepUMEHTAIbHBIX 3az[aq* (Ha
IPUMEPE KHUCIOPOICOACPKAIIIX
OpPraHMYECKHUX BEIICCTB)
42.| 28.03 | OcymecTBICHHE EMTOYKH 1 1
MPEBPALLECHUM, CBSI3bIBAOLLEH
OpraHHYECKHE U HEOPTaHUIECKHE
BenecTBa. Perenue no Hei
AKCIIEPUMEHTANBHBIX 3a/1a4
43.| 28.03 | OcyIiecTBiICHHE LETTOYKH 2 1 1
04.04 | npespalleHuii, pelieHUe 1Mo Hel
AKCIIEPUMEHTAITLHBIX 3azay (Ha
IpUMepe a30TCOIEPKAIIIX BEIIECTR)
KauecTBeHHbIe peaknuu Ha Heoprannveckue BeurectTsa (10 yacoB: 34 Teopusi; 74 mMpaKkTHKA)
44.| 04.04 | Pemenue 3a1a4 Ha KaYEeCTBEHHOE 4 1 3
06.04 | ompeneneHre KATHOHOB U AHHOHOB
11.04 | HeopraHMYECKHX BEIIECTB
45.|1 13.04 | OmpeneneHue OpraHMYECKUX BEIICCTB 4 2 2
18.04 | ¢ moMoOIIBbIO KAYECTBCHHBIX PEAKIINIA
18.04 | (ankanbl, HENpEAETbHBIC
20.04 | yrneBomaOpO/Ibl, OAHOATOMHBIE
IpeieJbHbIC CITUPTHI, MHOTOATOMHBIC
CIUPTHI, (DEHOJIBI, aJTbACTUIBI,
KapOOHOBBIE KUCIIOTHI (0COOCHHOCTD
MYpPaBbUHOM KUCJIOTHI), OCIIKH, )KUPHI,
YTJIEBO/IbI)
46.| 25.04 | PemieHue SKCrIiepUMEHTANBHBIX 32144 2 2
25.04 | mo opraHMYECKON XUMHHU
IIpombIlJIeHHOE MOJIyYeHHe Ba)KHEHIIUX Heoprannyeckux Bemects (4 yaca: 14 Teopusi; 3u
NMPaKTHKA)
47.| 27.04 | Pemenue 3a1a4 Ha TUIIMYHBIE 4 1 3
02.05 | TeXHOJOTHYECKUE MPHUEMBI
04.05 | mPOMBIIILICHHOTO MOTYYEHHS BELIECTB
09.05 | (na mpuMepe CHHTE3a aMMHaKa,
METaHOJIa, TIPOU3BOACTBA CEPHOU
KHCJIOTHI)
O6o0menne (8 yacos: 14 Teopus; 74 NPAKTHKA)
48.| 11.05 | KomOuHUpOBaHHBIE 3a/1a4H 110 4 1 3
16.05 | Heopranuueckol U OpraHUIECKOM
16.05 | xumun
18.05
49.| 23.05 | I[Toaroroska x EI'D. TecToBsie 3aqaHus 2 2
23.05
50.| 25.05 | IToaroroska k EI'D. 3amanus 2 2
30.05 | NOBBIMIEHHOTO YPOBHS CJIOKHOCTH
51.| 30.05 | UToromoe 3ansitue 1 1
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2.2. YCJOBMUS PEAIM3ALNUU TPOTI'PAMMBI
BHyTpeHHUMU YCIIOBUSIMU peaau3aliy IpOorpaMMbl SBJISIOTCS:
- HATM4#e y9eOHOTO MOMETICHHS JITIs IPOBEICHUS 3aHSTHIA,
- HaJIM4Me He0OXOIMMOro 000pYI0BaHUS [T MPOBEJCHUS SKCIIEPUMEHTANIBHBIX 3a/1ay;
- HaJIM4Me HAIVIAJHBIX NOCOOMH, TEXHUYECKUX CPEJCTB OOydeHMsI, AMJAKTUUYECKUX MAaTepHallOB K
TEeMaM.
MartepuanbHO-TEXHUYECKOE 0OecTieyeHIe POrpaMMbl
B nepedens 060pynoBaHus 3/1aHUs, B KOTOPOM OyZeT peain30BaHa JaHHas MPOTrpaMMa, BXOJIT:
1. TlepcoHanbHbIe KOMITBIOTEPHI (2 IIIT.)
2. Mynprumenuitablii mpoextop (1 mT.)
3. DkpaH (1 mit.)
4. MOV (npuntep, ckanep, korup) (1 mr.)
5. Mukpo-nabopatopus xumuw (16 mrT.)
6.JlaboparopHas mocyza.

B03M0XHOCTH MUKPO-J1a00paTOPUU XUMUU

B nocoOuu npencraBieHo pa3BEpPHYTOE OMMMCAHUE MUKPO-
71a00paTOpHH JJIi XUMUYECKOTO IKCIIEPUMEHTa, PACCMOTPEHBI
OCHOBHBIE OTIEPAIMH U IPUEMBI padOT, 0OCOOEHHOCTH OpPTaHU3aIUH
YYEHHYECKOI0 HKCIIEpUMEHTA B YUeOHOM KaOMHETe, JaHbI
PEKOMEHIalMHK 110 TIpoBeieHn0 60 1a00paTopHBIX OMBITOB U 30
MPAaKTUYECKUX pabOT 110 HEOPTraHWYECKON U OPraHNYECKOMN
XUMMHHU.

KonngectBo u conepkanue paboT NOTHOCTBIO 00ECTIEYUBAET
MIPOBE/ICHNE YISHUYECKOTO IKCIIEPUMEHTA IO MporpamMmme
cpeaHero (MoJIHOro) 00pa3oBaHus i 6a30BOr0 YPOBHS B
COOTBETCTBHUH C TOCYAaPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaH/IAPTOM.

Ilepeyenb padoT 110 XMMMH, BBINIOJHAEMBIX C IIOMOIIbIO
MHKPOJIa00PaATOPHH JJIsl XHMHYECKOr0 IKCIePUMEHTA
JlaGopaTopHble ONBITHI

1. Paznenenue cmecei

2. Ilpumeps! GU3NUECKUX SIBICHUN

3. X¥UMHYECKHUE SIBICHUS

4. Paznoxenue ocHOBHOTO kapOoHata menu (I1) (mamaxuTa)

5. Peaknus 3aMenieHUs] METU JKEJI€30M B PACTBOPE XJIOPHUIA MEIH
Q)

6. [leficTBHe pacTBOPOB KUCIIOT HA UHIUKATOPHI

7. OTHOIIEHHE KUCIIOT K METajlJIaM

8. B3aumogeiicTBie KICIOT ¢ OKCUAaMU METaJIOB

9. B3anmopeiicTBIe OKCHIa MarHUS C KUCIIOTAMH

10. CBoticTBa OCHOBaHUH (OTHOIIIEHHE OCHOBAHMH K BOJIE H
WHAMKATOpam)

11. B3aumoieiicTBHE YTIIEKUCIIOTO Ia3a ¢ H3BECTKOBOM BOJOM
12. B3aumoielicTBIE MIEN0YEH C KHCIOTaMH (peaKius
HEHTpaTn3aInm)

13. M3yueHne cBOWCTB aM(POTEPHBIX THIPOKCHIOB

14. B3zaumoeiicTBUE HEPACTBOPUMBIX OCHOBAHHI C KUCIOTaMHU
15. Paznoxenue runpokcuaa meau (1) npu HarpeBanun

16. IMonyuenue ruapoxcuaos xenesa (1) u (111) u uzyuenue nx
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CBOICTB

17.

BrITecHeHre 0IHOr0 MeTajuia APyruM U3 pacTBOpa COIu

18. Xumuueckue cCBOMCTBA COJISIHON KUCIOTHI

19.
20.
21.
22,
23.

Pacno3naBanue constHOM KHUCIIOTHI M €€ COJICH
Pacno3HaBanue rajioreHua0B

Pacnosznasanue Homa

BrITecHEeHHE raioreHu0B U3 pacTBOPOB UX COEAUHEHUIN
[IpoBeaeHue peakiuiit HOHHOTO OOMEHA IS XapaKTEPUCTUKU

CBOMCTB 2JIEKTPOJIUTOB

24,
25.
26.

Peakuuu oOMeHa, uayiue ¢ 00pa3oBaHUEM OCAJIKOB
Peaxiiuun oOMeHa, nayime ¢ BbIICJICHUEM Ta3a
Omnpenenenuie xapakTepa Cpebl pacTBOpPa ¢ TOMOIIIBIO

YHUBEPCAJIBHOTIO MHAUKATOPA

217.
28.

Pacno3naBanue Cy.]'IB(baT'I/IOHOB B pacTBOpPEC
I/I3yqu1/1e BJINSAHUA yCJIOBHfI Ha CKOPOCTb XUMHWYCCKUX

peakuuit

29.

B3aumoneiicTBue cojieil aMMOHHUSA CO MIEJI0UYaMU

(Ka‘IeCTBeHHaﬂ pCaKknus Ha HOH aMMOHI/Iﬂ)

30.
31.

CBoiicTBa a30THOM KUCJIOTEI
O3HaKOMJICHHE CO CBOMCTBaAMH OpTO(POCHOPHOI KHCITOTHI U

docaros

32.
33.

O3HakoMIICHHE C a30THBIMH B ()OC(HOPHBIMH YI0OPEHUSIMU
O3HakoMJICHHE CO CBOMCTBaMU KapOOHATOB U

THIPOKapOOHATOB

34.
35.
36.
37.

KauecTBenHas peakuys Ha kKapOOHAT-UOH

CBolicTBa COJIEH YyTOJIBHON KUCIOTHI

CBolicTBa KPEMHHMEBOMN KUCIIOTHI U €€ COJIeH

BritecHenue okcuaom yriaepoaa (1\V) KpeMHHUEBO# KHCIIOTBI U3

ee coJie

38.

Pacnio3naBanue 1o OKpacCKe IJIaMCHHA COJIeH IIETOYHBIX

MCTaJIJIOB

39.

OKpaI_I_II/IBaHI/Ie IJI1aMCHH COJIIMHU IICI0YHO3CMEIIbHBIX

MCTaJJIOB

40.
41.

42.

43.
44,
45.
46.
47.
48.

KauectBennas peaxiust Ha noHbl xxeie3a (1) u sxenesa (111)
Oxwucnenne cyibdara xenesa (1) Hutpatom cepebpa

Bzaumopnetictue xmnopuna xenesa (I111) ¢ mogunom xanms

XUMHUeCcKre CBOMCTBA IIMHKA M €T0 COSIMHEHUHN
B3auMopeiicTBue xene3a ¢ pacTBOpaMu KUCIOT
[Monyuenue cynbdara rerpaammuamesn (1)
KauectBenHnas peakuus Ha TIIMIEPUH

KauectBennas peakuus Ha heHOI

[lonyyeHnue ykCyCcHOro ajibJIeTua OKHUCIEHUEM 3THIOBOTIO

crpTa

49.
50.

KauecTBeHHBIE peaKIMy HA abIETH/IbI
OxkuciieHre MypaBbHHOM KHCIIOTBI pACTBOPOM IIE€pMaHraHaTa

KaJIus

51.
52.

PactBOopuMOCTS XHMpOB
OOHapyxeHue HeTpeIeTbHBIX COSAMHEHUM B KHUIKUX

He(TenpoayKTax U PaCTUTEILHOM MacJe

53.

BsaumoperictBue ritoko3sl ¢ ruapoxkcuiom Meau(ll) n
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aMMMa4YHBIM pacTBOpoM okcuja ce-pedpa(l)

54. XuMu4eCcKre CBOWCTBA caXxapO3bl

55. BzaumoneiictBre kpaxmaia ¢ H010M, THAPOIN3 Kpaxmaia
56. B3aumoeicTBue Kpaxmania ¢ Hoa0M (MUKPOCKOIIOM)

57. liBeTHbIe peaknuu Ha OEJIKHU, CBEPThIBAHUE OCIIKOB

58. CBoiicTBa MOMUATUIICHA

59. CpoiicTBa MOJUBUHIIXIIOPU/IA

60. CBoiicTBa KanpoHa

B nocoOuu npencraBieHO pa3BEPHYTOE OMMCAHUE
MHUKPOJIA00PATOPUH JIJISI XUMUIECKOTO IKCIICPUMEHTA,
PaccMOTPEHBI OCHOBHBIC OTEPAIlMU M MPUEMBI padoT,
0COOEHHOCTH OPTaHU3AIMH YYEHUIECKOTO IKCIICPUMEHTA B
yueOHOM KaOuHETe, JaHbl PEKOMEHAAINH 10 MpoBeaeHHI0 60
nabopaTopHBIX ONMBITOB U 30 MpaKkTHUECKUX padoT Mo
HEOPraHNUYECKON M OPraHUYECKOM XHUMHUH.

KonmuecTBo u copepxaHue paboT MOTHOCTHIO 00ECTICUHBACT
MPOBEJICHUE YICHUYECKOTO IKCIIEPUMEHTA TI0 IporpaMMe
cpeaHero (mojHoro) oOpa3zoBaHus 1151 6a30BOr0 YPOBHS B
COOTBETCTBUU C TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIAPTOM.

IIpakTH4eckune padoThl

1. O3HakoMIIeHHE C IPaBUJIaMU paOOThl B XUMHUYECKOU
abopaTOpUM U TEXHUKOU Oe3omacHOCTH. O3HAKOMIICHUE C
XUMHUYECKOH MOCYI0W 1 Ta00paTOPHBIMH TPUHAICKHOCTSIMH.
[Tpuémsl 0Opa-mieHus ¢ 1a00paTOPHBIM IITATUBOM U
HarpeBaTeIbHBIMU MPUOOpaMu

2. OuucTka 3arps3HEHHON TTOBAPEHHOW COJIN

3. AHanu3 MoyYBbI

4. [IpuroTtoBneHue pacTBOPOB COJIEH C ONPEAETIEHHOW MacCOBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA

5. [lonyuenue u coOupaHue KUciaopoaa

6. [Tonyuenue u cobupanue BOIOpoIa

7. BzaumogpetictBue Bogopoaa ¢ okcuaom meau(Il)

8. Peakuus ooMena mexay okcuaom meau(Il) u cepHoii kuciaoToii:
MOJIy4e€HUE MEJIHOT0 Kyrnopoca

9. BeImoTHEHHE OTBITOB, IEMOHCTPUPYIONTNX TCHETHUECKYIO
CBSI3b MEX/1y OCHOBHBIMH KJIACCAMU HEOPTraHMYECKHX COSIUHEHHM
10. INony4yeHne aMMuaKa 1 OIbITH ¢ HUM. O3HAKOMIIEHHE CO
CBOMCTBaMH BOAHOT'O PAacTBOpa aMMHaKa

11. Pacnio3HaBaHne MUHEPAIBHBIX YI0OpEHHUN

12. Tlonyuenue u codupanue okcuaa yriaepona(lV) u uzydenne
€ro CBONCTB

13. Pemenue sxcrepuMeHTaIbHBIX 3a/1a4 1o Teme «[lomyuenue
COCIMHCHUI HEMETAJIOB U U3YUYEHHE UX CBOMCTBY

14. Pemienue skcriepuMeHTaNIbHBIX 3a/1a4 1o Teme «[lomyuenue
COCIMHEHUIN METAJJIOB U U3YYEHHE UX CBOMCTBY

15. Pemienne sKcriepuMeHTANBHBIX 3a/1a4 110 TeMe «MeTaibl u
HEMETaJLTbDY

16. nenTudukamnms HEOPraHMIECKUX COCTUMHECHUI

17. DxcniepuMeHTaIbHOE YCTAaHOBIICHUE CBI3EH MEXy KilaccaMu
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HEOPraHUYeCKUX COCAUHEHUI

18. KauecTBeHHOe onpezeneHne BOAOPO/Ia, Yriaepoa 1 Xjiaopa B
OpPraHUYECKHUX COeTUHEHHSIX

19. TIlonydeHue STUICHA U OTBITHI C HUM

20. TTomy4enne aneTuIeHa U OMBITHI ¢ HUM

21. ITomydyenre OpoMITaHa U3 CIHPTA

22. Tlony4yeHne yKCYCHOM KHCIIOTBI M OTIBITHI C HEH

23. Tlony4enue 3TUI0BOTO 3(prpa YKCYCHON KUCIOTHI
(oTMnaneraTa)

24. Tlony4yeHue MbLIa U3 )KUPOB

25. T'uapoIn3 >KUpoB U yIrIIEBOJIOB

26. Pacnio3HaBaHKe OPraHUYEeCKUX BEIIECTB M0 XapaKTePHbIM
peakuusM

27. nentudukaius OpraHMuaecKuX COSTMHEHUN

28. Pacnio3HaBaHMe IJIACTMACC U XUMHUECKHUX BOJIOKOH,
UCCIIeIOBaHNE X CBOMCTB

29. llony4yeHue u pacro3HaBaHHUE BEIECTB

30. IIpuroToBeHNE pacTBOPA C 3aJaHHONU MOJIIPHOM
KOHLCHTpaLuen

NudopmanmonHoe obecrieyeHre NporpaMMsl:
B mikosne umeeTcs npe3eHTanuy, BUAEOYPOKH, METOJIUYECKUE U TUJAKTUYECKUE MOCOOUS IS
IIPOBEJEHUS 3aHATUH, IPOBEPKU U 3aKPEIUICHUs 3HAHUM 110 IIporpamme.

Xumus. 7-9 kiaaccol. TeMaTudeckue TecThl 32 KYpC 0CHOBHOM
mKoJbl. Texymmii koHTpoJb. Iloaroroska k 'MA.

ISBN: 978-5-9966-0566-8

Asrop: Ilox penakuumeit B.H. JlopoHbknHa

TI'om: 2014

Kon-Bo crpanui: 427

YueOHO-MeToIu4ecKoe MocodueM npeHazHaueHo A1 0000IIeHNs |
CUCTEMAaTH3AIMU MaTepHalia 3a Kypc 7-9 KJ1acCoB U MOATOTOBKH K
HK3aMeHy 10 XUMHUH 32 KypC OCHOBHOH ILIKOJIBI B TECTOBOM (hopme
('NA-9 B dhopmate OI'D).

Coneprkanue mocoOusi COOTBETCTBYET aKTyallbHOU CrielU(pUKAITUH
9K3aMEHAIIMOHHOHN pa0OThI TOCYIapCTBEHHON (MTOTOBOM) aTTECTAIUH.
[TpuBoasaTcs moapoOHBIEe CBEIEHUS O TUTIAX 3aJaHUi dK3aMeHa 0
XUMHH U PEKOMEH/IAllMU 110 BHIMOJIHEHUIO 3TUX 3aJaHuil. B kHUry
BKJIFOUEHBI OTIOPHBIE KOHCIIEKTHI K KayKOMY THUITy 3af1aHus (Al-AlS,
B1-B4, C1-C4), o6neryaromue n3ydeHue TEOPETHIECKOTO MaTepuaa,
u Oonee 50 1eMOHCTPAIIMOHHBIX TECTOB C HOJPOOHBIM O0BSICHEHHEM
pEIlIeHUH, peNeTUIIMOHHBIE TEMAaTUYECKHE TECThI I TO3TAITHOTO
OCBOEHUS MaTepuala.

[Tocobue siBnsieTcst 4acThi0 yueOHO-METOJUYECKOTO KOMILIEKCa
«Xumust. ITonroroska k T 1A-9.

Xumus. lHoaroroska k OI'I-2016. 9 knace. 30 TpeHUPOBOYHBIX
BapMaHTOB 10 AeMoBepcun Ha 2016 rox.

ISBN: 978-5-9966-0761-7

Agtop: Ilon pen. B.H. Jlopoubkuna

I'ox: 2015

Kon-Bo crpanui: 288

HoBoe yuebHO-MeToquueckoe nocodue npeaHasHaueHo 1is
noArotoBku K OI'D 1o XxMMuu 3a Kypc OCHOBHOM
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obmeo0pazoBarenbHOM MKOIBI B 2016 roay. OHO BKIIIOUaET
cienyromue Mmatepuaisl: 30 BApuaHTOB yueOHO-TPEHUPOBOYHBIX
TECTOB, COCTABJIEHHBIX MO MPOEKTY crielu(DUKAIINH U JEMOBEPCUU
OI'D-2016 ot 21.08.2016 r. (20 BapranToB o mozaenu 1 u 10 no
MOJICITTH 2) ¢ OTBETAMH; 110 2 BApHAHTa IEMOHCTPAIIHOHHBIX TECTOB IO
MozensiM | 1 2 ¢ oIpOOHBIMU PEIICHUSIMH H KOMMEHTapHSIMH K
KKIOMY TUITY 3aJJaHUIl; 3TATOHBI OTBETOB KO BCEM 3aJJaHUSIM;
METOANYECKHE PEKOMEHIAINH JIJIS YUaIUXCSl.

Xumusn. EI'-2017. 10-11 kaaccsl. TemaTuyeckuii TPeHUHT.
3ananus 60a30BOr0 M MOBBILNIEHHOI0 YPOBHEH CJI0/KHOCTH.

ISBN: 978-5-9966-0850-8

Asrop: Ilox pen. B.H. JloponbknHa

Tom: 2016

Kon-Bo ctpanui: 640

TTocoOue Bxirouaet 6omee 2600 3aganmii 0a30BOT0 M MOBBIILIEHHOT'O
YPOBHEH CIIOKHOCTH, 00BETMHEHHBIX IO TEMATUYECKOMY MPUHIIUTTY.
Kaxxnprit pa3aen, kpoMe TPEHUPOBOYHBIX MAaTEPHAIIOB, BKIIFOYACT
pa3HOOOpa3HbIe MPUMEPHI BEITIOTHEHUS 33TaHUIA C TIOIPOOHBIM
pazbopoM u 00BSICHEHUEM PelIeHHH. bobIioe KOTu4ecTBO
pa3o0panHbIx mpuMepoB (6osiee 80) 1a€T BO3MOXKHOCTH 00yUJarOIIUMCS
OCBOUTb METOJIMKY BBINOJHEHUS 3a1anuil EI'D. 3aganus, BKIIOUEHHbBIE
B KHHUTY, MOTYT OBITh UCITOJIb30BaHbI HE TOJILKO JJISI TOATOTOBKH K
EI'D, HO m 17151 IpOBEIEHUS TEKYIIETO U MTPOMEKYTOUHOT'O KOHTPOJISA.

Xumus. EI'D. 10-11 knaccsl. 3aganust BRICOKOTO YPOBHSI CJIOKHOCTH.
ISBN: 978-5-9966-0788-4

Astop: [lox pen. B.H. Jloponbkuna

TI'on: 2015

Kon-Bo ctpanui: 336

Kaura BKTFO9aeT 3aaHusI BRICOKOTO YPOBHS CIIOKHOCTH (BOIIPOCHI 36-
40 nva EI'D). Kaxnplii e€ pa3aen coaepKuT He0OXOANMbIE
TEOPETUYECKHUE CBEJICHUS, pa300paHHbIE (JEMOHCTPALIMOHHBIE)
MPUMEPHI BHIOTHEHUS 3aJaHHH, KOTOPBIE MTO3BOJIIIOT OCBOUTH
METOJINKY BBIITOJIHCHUS 33JIaHUH BBICOKOTO YPOBHSI CJIOKHOCTH, U
TPYMIBI TPEHUPOBOYHBIX 33a/1aHui o TemaM. Kaura aapecoBana
yuanmmes 10-11-x knaccoB o011e00pa3oBaTeabHbIX YUPEXKICHUH,
roroBsimuMest K EI'D U mimaHupyronM moiay4YuTh BRICOKHI pe3ynbTat
Ha 3K3aMCHE, a TAK)KE YIUTEIISIM U METOIUCTaM, KOTOPBIC OPTraHU3yIOT
MPOIIECC TIOJTOTOBKH K IK3aMEHY 110 XUMHUH.

Xumus. [Togroroska k EI'™2-2017. 30 TpeHMpOBOYHBIX BApUAHTOB 110
nemoBepcenn Ha 2017 ron.

ISBN: 978-5-9966-0876-8

Astop: [Tox pen. B.H. JloponbkuHna

I'on: 2016

Kon-Bo crpanum: 544

W3nanue copepxxut cineayroye Marepuaibl: - 30 HOBBIX
TPEHUPOBOYHBIX BAPUAHTOB, pa3paO0OTAHHBIX M0 MPOEKTAM I€MOBEPCUU
u cnerudukanuu 2017 roga, omydnukoBanabM 26.08.2016; - 3
MOJIHOCTHIO pa300paHHBIX BapHaHTa C IPUMEPAMHU BBIIIOJTHEHUS BCEX
3aJJaHUI; - OTBETHI KO BCEM 3aJIaHHSIM; - KPATKUE METOIUYECKHE
PEKOMEH/IAIIMHU IO UCTIOJIB30BAHUIO PA3IMUHBIX MaTepUasOB IS
noarotroBku k EI'D. VMcnonb3yercst B 00pa3oBaTeIbHOM MpoIiecce - Ha
YpOKax, B MaJIbIX TPyNIaxX U Ha WHANBUAYATbHBIX 3aHATHUSIX.
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O6mas xumus. [logroroska k EI'D. 10-11 knacc. 3aganus u penieHus.
TpenupoBoYHas TETpab.

ISBN: 978-5-9966-0365-7

Asrop: [Ton pegakuueit B.H. loponbkuna

TI'on: 2013

Kon-Bo crpanui;: 240

Y4eOHoe mocodue mpeiHa3HaueHO AJIsi KOMIUIEKCHOM MOATOTOBKH K
EI'D mo xumwun.

KHura conepur cucteMy ynpakHeHUi B (hopMe BOIIPOCOB U 3a7a4 10
oOuieit xumun. BolnomHeHNe ynpakHEHUH MO3BOJIUT BbIPA0OTATh
NPAaKTUYECKHE HABBIKM, HEOOXOAUMBIE JIJIsl TOUCKA OTBETOB K TECTOBBIM
3amaHusM. Pemienne Bcex 3a1aHuil HOAPOOHO pa3bsCHEHO. 3adaHusl,
NpUBEJEHHBIE B ’TOM M3/1aHUU, MOTYT OBbITh UCTIOIb30BaHBI JJIs
MIPOBEJICHUS TEKYLIETO U TEMAaTUYECKOr0 KOHTPOJIS B MpoIiecce
O0y4CHHS.

Heopranmueckas xumus. [Tonroroska k EI'D. 10-11 knacc. 3ananus u
pemenus. TpeHUPOBOYHAS TETPAIb.

ISBN: 978-5-9966-0363-3

Astop: [Tox penakuueit B.H. fJoponbkuHa

T'om: 2013

Kon-Bo ctpanui: 217

VYuebHoe mocobue npegHazHaueHo A1 KOMIUIEKCHOM MOJTOTOBKH K
EI'D no xumuu. Knura copep kUt cucteMy ynpaxHeHUuil B hopme
BOIIPOCOB U 3a/1a4 110 HEOPTaHWYECKOW XUMHH U BKIIIOUYAET 3aaHMs,
npoBepsiembie B TecTax EI'D B Bompocax A3-A12, A25, A26, A27, Bl-
B5, B9, B10, C1, C2, C4. BeinosnHeHue yrnpaxHEHUN MO3BOJIUT
BbIPa0OTaTh MPAKTHUECKHE HABBIKU, HEOOXOANMBIE JJIsl TOUCKA
OTBETOB K TECTOBBIM 3aJaHUsIM. Pemenne Bcex 3aganuit (58 3agau u
212 ynpakHeHui, G0JBIIMHCTBO U3 KOTOPBIX BKIFOYAET HECKOJIBKO
yacTei) MoJipoOHO pa3bsCHEHO. B onucanue pemeHus Kaxxaon
pacu€THOI 3a/1auu BKIIOYEH MYyHKT «Jloruka (miaH) pereHus 3a1adm,
B KOTOPOM aBTOPBI OOBSICHSIOT, KAKMM 00pa30M COCTABISETCS TUIaH
peleHus 3a1a4n. 3alaHusl, IPUBEIEHHBIE B 9TOM TOCOOMH, MOT'YT OBITh
HCII0JIb30BaHbI JIIsl MPOBEACHUS TEKYILETO U TEMAaTHUYECKOI0 KOHTPOJIS
B Iporiecce oO0ydeHws.

Xumus. EI'D. Pazgen «Opranndeckas xumusi». 10-11 knaccel. 3aganus
U pemieHus. TpeHUPOBOYHAS TETPAIb

ISBN: 978-5-9966-0995-6

Astop: [Tox pen. B.H. JloponbkuHna

Tox: 2017

Koin-Bo ctpanui: 272

[Tocobue nmpeaHa3zHa4YEHO ISl KOMIUIEKCHOM moAroToBku K EI'D mo
xuMuM. B kaure npeactasiieH pasaen «Oprannyeckas xumus». Llens
HAIIIETO U3/IaHUS — HAYYUTh IIKOJIBHUKOB OBICTPO U O€30IHUO0YHO
pelIaTh BCEBO3MOXKHBIC 33129 110 JAHHOMY pa3Jieiy.

[Tocobue comepxut: 6onee 300 3amanuii; OTBETHI K HUM; MTOAPOOHBIE
KOMMEHTApHUH KO BCEM 3aIaHMSIM; TUIAaHBI PEIICHUS BCEX PACUETHBIX
3amad. KHura cogepkuT cucreMy ynpaxHeHUH B popMe BOIIPOCOB U
3aJ1a4 10 OpraHUYeCKOW XMMHUH M BKITIOYACT 3aJIaHus, IIPOBEPSICMBIC B
tectax EI'D B Bonpocax A7, A13-A18, A26, B1, B6-BS, C3, C5.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903

33

Brinonaenue ynpamHeHHﬁ IIO3BOJIUT BBIpa6OTaTL IMPAaKTUYCCKUC
HaBBIKH, HCO6XOIII/IMBIC JJIA TTIOMCKa OTBETOB K TCCTOBBIM 3a/IaHUSAM.

KanpoBoe obecriedeHne nporpaMMsi:
[Iporpamma «O3anaueHHas xuMus» peanusyercs Ha 6aze MBOY «COIIl Ne 68 1. YensOuncka
VUUTEIeM XHMHH, OHWOJOTMU BBHICIICH KAaTErOpWH, IIEJAaroroM JOIMOJHUTEIBHOTO 00pa3oBaHUs,
[egarorndeckKui crax oosee 17 jer.

2.3. ®OPMbI ATTECTALIUN

[Iporpamma «O3anaueHHass XUMUS» HE MpearnoyaraeT Kakux-1100 crenuaibHbIX 3a4ETHBIX WU
HK3aMEHAIIMOHHBIX YacoB. TeKyIuii KOHTPOJIb OCYHIECTBISIETCS B TEUEHHE BCETO Kypca 0OydeHUs B
paznuuHbiX  ¢opmax. OcHOBHblE (OpMBI TOABEACHHS HWTOTOB U  OLEHKAa Pe3ylbTaToB
0o0y4YeHHs: KOHKYPCHI IO pEUICHHI0O M COCTAaBJICHUIO 3aJad; CEMUHAphl, HKCIIEPHUMEHTAJIbHAS W
npakTHueckas paboTa; ydacTue B OJMMIIMAAAaX M MHTEUIEKTYalbHBIX MapadoHax; CMOTp 3HAaHUU U
T.JI.

[IpomexxyTouHasi arrecTanys HPOBOJUTCS KaK OICHKAa pe3ylbTaToB OOydYeHHs 3a Troj H
BKJIIOYAeT B ce0s MPOBEPKY TEOPETUUECKUX 3HAHMN, MPAaKTHMUYECKUX YMEHHI M HaBbIKOB. MTorosas
aTTeCcTallis BOCIHUTAHHUKOB TPOBOJUTCA IO OKOHYAHHWIO OOY4YeHHsS MO JOMOJHUTEIHHON
00pa3oBaTeNbHOI MporpamMmme.

Pe3ynbraThl UTOTOBOI aTTecTaliy 00yJYaronIMXCs JOKHBI OLIECHUBATHCSI TAKUM 00pa3oM, 4TOObI
MOYKHO OBUIO OTPEAETUTD:

- HACKOJIBKO JIOCTUTHYTHI NMPOTHO3UPYEMBIE PE3yIbTaThl AOMOJHUTEIBHON 00pa3oBaTeIbHOM
MPOTPaMMBI KaXIbIM 00yJaroIInMCS;

- IOJIHOTY BBITMIOJIHEHHS JIOTIOJHUTENBHON 00pa3oBaTeNbHON MpPOrpaMMBl;

- PE3yJIbTaTUBHOCTh CAMOCTOSATENIBHOM IEsITEeIbHOCTH O0YyYaroIlerocss B TEYEHUE BCEX TOJI0B
oOydeHus.

[TapameTpsl TOBEICHUS UTOTOB:

- KOJMYECTBO  BOCHHUTAHHUKOB (%), TIOMHOCTBIO  OCBOMBIIMX  JIOMOJHUTEIBHYIO
00pa3oBaTeNbHYI0 MPOTpaMMy, OCBOUBIIUX IMPOTpaMMy B HEOOXOIMMOW CTETEHH, HE OCBOMBIIHMX
MPOrpaMMy;

- MPUYHHEI HE OCBOCHUS IEThbMHU 00pa30BaTEIIbHOMN MIPOTrPaMMBI;

- HE0OXOIUMOCTh KOPPEKIIUU MPOTPaMMBI.

Kputepuu onieHKU pe3ynbTaTUBHOCTH.

Kputepuu onieHKH ypOBHS T€OPETUUECKOMN TTOJITOTOBKU

- BBICOKMH YPOBEHb — OOYyYalOIIMHCS OCBOWJI NpaKTHUECKH Bech 00bEM 3HaHuit 100-80%,
MPEyCMOTPEHHBIX MPOTpaMMON 3a KOHKPETHBIM NEepUoA; CIHEelUalbHble TEPMUHBI YMOTPEOIseT
OCO3HAHHO U B TIOJJTHOM COOTBETCTBUH C X COACPKAHUEM;

- CpeaHHMi ypoBeHb — Yy oOydJaromierocsi oObEM YCBOEHHBIX 3HaHUU coctaBiser 70-50%;
COUETAET CMELHATbHYIO0 TEPMUHOJIOTHIO C OBITOBOI;

- HH3KHA ypOBeHb — oOOydampommiics ornagen wMeHee deM 50% oO0ObéMa 3HaHWM,
NPEIYCMOTPEHHBIX TPOrpaMMoOi; peOEHOK, Kak MpaBmilo, K30eraer ymoTpeOsiTh ClenuaibHbIe
TEPMUHBL

Kpurepuu onieHKr ypoBHS IPAaKTUYECKOU MTOATOTOBKH:

- BBICOKMH YpoBeHb — oOyuatommiicss oiagen Ha 100-80% yMeHusSIMH W HaBBIKAMH,
NPEJYyCMOTPEHHBIMH  NPOTPaMMOM 332 KOHKPETHBI TMepuoxa; pabotaer ¢  000pyaOoBaHHEM
CaMOCTOSITEIIbHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEH; BBIMONHIET NPAKTUYECKUE 3a/JaHus C
AJIEMEHTaMU TBOPYECTBA;
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- CpPEIHHI YPOBEHb — Y OOyYarOIIerocs 00bEM YCBOEHHBIX YMEHUM W HAaBBIKOB cocTaBisieT 70-
50%; paboTtaeT ¢ 000pyIOBaHHUEM C TTOMOIIIBIO MIEAArora; B OCHOBHOM, BBITIONHSET 3a/IaHUSI HA OCHOBE
oOpa3a;

- HU3KUH YpOBEHb - peO&HOK oBnanen meHee ueM 50%, mpe1ycCMOTPEHHBIX YMEHUN U HABBIKOB;

- peOEHOK HUCHBITHIBACT CEPhE3HBIC 3aTPYAHEHHUS MPHU paboTe ¢ 00OpynoBaHHEM; PEOEHOK B
COCTOSHHNU BBIIIOJIHATH JIUIIIb HpOCTGfIHIHC MPAKTUYCCKUC 3aJlaHUA 11eJarora.

[Ipn oOyueHNH MO MporpaMMe ydamruecsi IIOCTOSTHHO COTIPHKACAIOTCs co chepoil cTaHOBICHHS
JTUYHOCTH OOydJarommxcsi (BBIOOp IENH, JOCTH)KCHHE yCIieXa, CTPeMIICHHE HAWTH TOHMMAaHHE C
POBECHHKAaMH, B3POCIBIMH, YIyUIIEHHE B3aUMOOTHOIICHHUH C POUTENSIMH, N3KUBAHUE TIOIPOCTKOBBIX
KOMILJIEKCOB HEMOJIHOLEHHOCTH). OCHOBHBIM NPHUHIMI KOHTPOJSL — CpaBHEHUE PE3YJIbTATOB
yUalierocsi ¢ ero COOCTBEHHBIMHU, MPEABLAYIINMHU PEe3yIbTaTaMH OT TEMBI K TEME, OT rojia K Tofy.

2.4. OUEHOYHBIE MATEPHUAJIBI

Cnennduxanust

NneJaroru4ecKuX N3MepuTelbHbBIX MaTepUAaJIoB Mo nporpamme «O3aiaueHHass XUMHSD)

Ha3nauyenue IIMMoB — mnpoBeleHHE TMPOMEKYTOYHOM aTTECTAlUA OOYJarOUUXCs TI0
JOTIOTHUTENIFHON 00111e00pa3zoBaTeibHON oOIepa3BuBatoiieil mporpamme «O3agaueHHas XUMUS) B
dbopme gaumarHoctuueckoi paboTel. llenms — ompeneneHne ypoBHS (CTENEHH) JOCTHXKCHHS
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS JIOTOJIHUTENBHON 0011e0o0pa3oBaTenbHOM 001Iepa3BUBaOLICH
nporpamme «O3aauyeHHast XUMUS».

JloKyMeHTBI, onpe/ie/IfIoNINe Coep:KaHNe MearornyecknX u3MepuTeIbHbIX MATEPHAJIOB:
®enepalibHbII KOMIIOHEHT FOCY1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIETO
obpazoBanus no xumun ([Ipuka3z MunoOpazoBanus Poccun ot 05.03.2004 Ne1089);

CTpyKTYypa IMarHoCTH4YeCKOii padoThl

Kaxiplii BapraHT TUarHoCTUYECKO paboThl COCTOUT M3 JABYX 4YacTed W BKIOYaeT 12 3amaHM.
OpunakoBble 1O (QoOpME NPEACTABICHUS W YPOBHIO CJIOXHOCTH 3aJlaHUsl CrPYNIHPOBAHBI B
OTIpEeIeJICHHBIX YacTAX paboTHI.

Yacms 1 comepkutr 6 3agaHuii ¢ BBIOOpOM oOTBeTa (0a30BOTO YPOBHS CIIOXKHOCTH). MX
o0o3HaueHue B pabote: 1-5 u 1 3aganue ¢ KpaTKUM OTBETOM (IIOBBIIIEHHOTO YPOBHSI CIIOKHOCTH). ETo
obo3HaveHue B padote: 6.

Yacms 2 conepxut 1 3agaHue ¢ pa3BepHYTHIM OTBETOM (BBICOKOTO YPOBHS CJIOKHOCTH). Ero
o0o3HaueHue B padote: 12.

Bce 3aganust B paboTe pacmosiokeHbl B MOPSIKE HapacTaromiei ciaokHOocTH. [ons 3amaHuit
0a30BOr0, MOBBHIIIEHHOTO U BBICOKOTO YPOBHEH CIOKHOCTH cocTaBuia B pabore 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems Bbinosnenusi: 40 MUHyT

Kpurepun onennBanus:

YacTts 1: 3aganue 1-5 onenuBaercs B 1 6ai, 3agaHue 6 olieHMBaeTCs B 2 Oaia

Yacts 1: 3ananue 12 onenunBaercs B 3 Oaia

KomnnuectBo 3ananuii KomnuuecTBo 6amios
Yacts 1 6 7
Yacts 2 1 3
Bcero 7 10

O00011eHHbI NJIaH JHATHOCTHYECKOi padoThl 115 9 Ki1accoB

No [IpoBepsieMbIe 2JIEMEHTHI COJEPIKAHUS VYposens | [Ipumepno | Makcuman

CIIO)KHOCTHU | €  BpeMmsl | bHBII 0a1
3aJaHus | BBINIOJHEH | 3a

ust BBITIOJTHEH

3aJjaHus ue




35

3a7aHus
1. | BeluncieHue MoJIIpHOM Macchl BEIIECTBA b 3 1
2. | Berumcnenue KoquvecTBa BEIIECTBA b 3 1
3. | Berunciienne oobema raza npu H. y. b 3 1
4. | Pacuer uncna yactuil (MOJIEKYJI, aTOMOB) IO €TO b 3 1
Macce, M0 KOJMYECTBY BEIIECTBA WIIU MO0 00BEMY.
Yucno ABoraapo
5. Beruncierne  MaccoBOi IO XMMHYECKOIO b 3 1
3JIeMEHTa B BEILIECTBE
6. | Onpenenenue xapakrepa Cpeabl PacTBOpa KUCIOT II 10 2
M [EJ0Ye ¢  MOMOIIbKD  WHIWKATOPOB.
KauecTBeHHBIE peaknuu Ha HOHBI B PacTBOpE
(xmopun-, cyabdar-, KapOOHATHOHBI,  HOH
amMmonwusi). [lomyueHue Tra3000pa3HBIX BEIIECTB.
KadyecTBeHHBIE  peakmuu Ha  Ta3000pa3HbIC
BellecTBa (KUCIOPOA, BOJIOPOA, YIIEKHUCIBIA ras,
aMMMaK)
7. | Bpruncienue MaccoBOM  JIOJIM  PACTBOPEHHOTO B 15 3
BEIIECTBA B pacTBOpe. BhIUMCIEHHE KOIMUYECTBA
BEIIECTBA, MAacChl WJIM OOBbEMa BeILIECTBA IO
KOJINYECTBY BEIIECTBA, MACCEe WIM 00BEMY OIHOTO
U3 PEareHTOB WJIH MPOYKTOB PEAKIINH
JeMoHCcTpaliMOHHBIA BapuaHT 1
1. Monspnas Macca pocopHO KUCTOTHI paBHA
1) 96r/moib
2) 98r/moib
3) 82r/moinb
4)  94r/moinb
1. Kakoe KOJIMUYECTBO BEIeCTBa CoAepUTCs B 16 T okcuaa sxenesa (111)?
1) 0,1 momp
2) 1 momb
3) 0,5 momb
4) 10 monb
2. Ompegenure 00beM (H.y.), KOTOpHI 3aiimyT 0,25 Monb kucmopoaa?
1) 5,60
2) 2,81
3) 5.8x
4) 22,4n
3. Ompenenurte 4MCIIO MOJICKYI 5,611 a30Ta.
1) 15*10%
2) 6*10%
3) 15*10%
4) 2*10%
4. Ha kaxoii nuarpamme pacrpeesieHue MaCCOBBIX JIOJICH 2JIEMEHTOB OTBEYAET

KOJMUYECTBEHHOMY cocTaBy (pochara ammonus?
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1) 3)
37%
2) 4)
28%
Orrer: D
5.
VeTanoBHTe COOTBETCTBHE MEXKAY JABYMSA BElIeCTBAMH M PSAKTHBOM, C NOMOUILIO
KOTOPOrO MOKHO PaiiHYHTE 3TH BellIeCTBA.
BEUIECTBA PEAKTHB

A) NaxCO;u NaxSiOs 1) CuCls
B) KxCOsu LixCOs 2) HCI
B) Na)SOsu NaOH 3) MgO

4) K}P()4

OTser:

6. 170r pacTBopa HUTpaTa cepedpa cMemanu ¢ U30BITKOM PacTBOpa XJIOpH/a HATPUs. Briman
ocajiok Maccoit 8,61r. Berauciure MaccoByIO JI0JIIO COJIM B PACTBOpPE HUTpATa cepedpa.

2.5. METOANYECKOE OBECIIEYEHUE
®opmbl opranuzanuu 3aHaTui. [Iporpamma mpeaycMmarpuBaeT NMPUMEHEHUE Pa3IMYHBIX (OpM
paboThL: TPYIIIOBOH, WHANBUAYAITHHON (CO3/IaHUE MPOCKTOB, MOJTOTOBKA COOOINEHUN M JOKIIAIOB),
nuddepeHIpoBaHHON (IO TPYINaM) MNP BBINOJIHEHUU Ja0OPATOPHBIX M MpPaKTHUECKUX padoT. B
3aBHCUMOCTH OT CIOCOOHOCTEH yYalIuxcsi MOXKET MPUMEHSATHCS WHIMBUAYAJIbHO- TPYyMIoOBas Gopma
3aHATHA, KOTJa MEeAaror yaenseT BHUMaHUe HECKOIbKUM YYeHHKaM (Kak MpaBUIIO TEM, Y KOTO YTO-TO
HE T0JIy4yaeTcs) B TO BpeMsi, KOra Ipyrue padoTaroT caMOCTOSITENBHO.

@opMbl 3aHATHI: MHAMBHUIYyallbHAs M TpyImoBas padboTa; aHaIM3 OIIMOOK; CaMOCTOSITeNbHAs
paboTa;  COpeBHOBaHHME;  3a4eT;  MEXKIpPEIMETHblE  3aHATUS;  NPAKTUUECKUE  3aHATHA,
HKCIEPUMEHTaIbHAsA Pad0Ta; KOHKYPCHI 10 COCTABJICHUIO 33/1a4 Pa3HOIO TUIA; KOHKYPCHI 10 3aILUTE
COCTAaBJICHHBIX yJalllUMUCS 3a]a4.

CtpykTypa 3aHATUNA. 3aHSATUS B OCHOBHOM KOMOMHHUPOBAHHOTO THWIIA, BKJIIOYAIOT B ceOs
TEOPETUYECKYI0O U TMPAKTUYEeCKyt0 4acTH. OCOOCHHOCTBIO SIBIISICTCS TPOBEACHHE JTaOOPATOPHBIX U
NPaKTUYECKUX paOOT Ha 3aHATHSX.
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Metoabl pa®oThl Ha 3aHATUU. MeTOAbl M NPUEMBbl OpraHU3alMU Y4eOHO-BOCIIHUTATEIBHOI'O
npoiiecca: oObsICHEHUE, paccka3z M Oecena, OXMBISIONIME WHTEPEC M aKTUBU3UPYIOIINE BHUMAaHHE.
Hcnonp3oBaHue HarfsgHbIXx TmocoOuil (Tabiul, pPHUCYHKOB, KapTHH, IUIAKaTOB, MOJeei),
JIEMOHCTPAIIMOHHBIN TI0Ka3; YIPaKHEHUs; IpakTU4Yeckast paboTa; pelieHne TUIOBBIX 3a1a4. VM3yuenue
MaTepuajla C IOMOUIbIO MYJIBTUMEIUNHHBIX CPeACTB. MHAMBHIyanbHOE OOBSCHEHHE OTIEIbHBIM
o0yyaromuMcsi 1O BONpPOCaM HWHAWBUIYANbHBIX, OSKCIIEPUMEHTAIBHBIX paboT. Mcmpasienue
UHANBUAYaIbHBIX omnOok. [louck u ananu3 undopmanuu, pabora ¢ kaurod. Ha HavanpHOM 3Tamne
COBMECTHO C II€JaroromM, B JaJbHEHIIEM CAaMOCTOATEIbHO. MeTonbl — 4YacTUYHO-TIOMCKOBBIM,
UCCIIeI0BATENbCKUI, 1Ta00OPaTOPHBIN, NHAMBUYaTbHOTO O0OYyUEHHsI; COCTABICHNE Pa3HOIO THIIA 3a]a4
U KOMIUJIEKTOBaHHE MX B albOOM JJIsl MCIIOJIb30BAaHUS HAa ypOKaX XHMMHHU; COCTaBICHHE XUMHYECKUX
KPOCCBOPZOB; IIPUTOTOBJIEHUE PACTBOPOB BEILECTB ONPEICICHHON KOHIIEHTPAIMK ISl UCIIOJIb30BaHUS
UX Ha MPaKTHYECKUX padboTax 1mo XxuMuu. Opranu3anus UCCie0BaTeIbCKON NS TEIbHOCTH yYaluxcs
B X0/1€ BBINOJIHEHUSI Ta0OPAaTOPHBIX U MPAKTHUECKUX, SKCIIEPUMEHTAIBHBIX padoT.

Meroanueckue pa3pabOTKU 3aHATHUN TBOpPUECKOTo oObenuHeHus «O3agadeHHas XUMUS» 3-TO
roja ooydenus o teme «Haxoxnenue GopMyIibl OpraHUuIeCKOro BEIIESCTBA.

Tpetuit ron 3aHATHII B TBOpuYeCKOM oOBeauHeHHH «(O3aJadeHHass XUMHsD MpeaycMaTpuBaeT
3aKpPCIUICHUEC OCHOBHBIX THIIOB 3ada4 Ha HNPHUMEPE OPraHUYCCKHUX BCIICCTB, a@ TAKKC BLIIIOJIHCHHC
MPaKTUYECKUX 3aJa4 Ha KaueCTBEHHOE OIpejeieHre oprannyeckux Bemects. Ha temy «Haxoxaenue
(GbopMysIBl OPraHUYECKOTO BEIIEeCTBa» OTBEICHO 5 4acoB: 2 Yaca TEOpHH, 2 Yaca MPAKTHYECKUX
3aHATUNA ¥ | yac MHOUBUAYalbHbIE KOHCYNIbTallMUd. Ha Bcex BHIax 3aHATHN pedsita 3HAKOMSTCS CO
crioco0aMy HaxOXJIEHUS MOJICKYJISIPHON (OpPMYIBI BEIIECTBA: MO MAacCCOBBIM JIOJISIM BXOMASIINX
XUMHUYECKHUX DJIEMEHTOB; MO OTHOCUTEIHHON TMJIOTHOCTU JAHHOTO BEIIECTBAa, MO KaKOMY- TUOO rasy;
ydaTcsi HaxoJIuTh (OPMYNBI U 3aKperuiioT YMEHHUS Ha HaxoXAeHHe (GOpMyJbl MO MPOIYKTam
cropanus. OCHOBHbBIE HaBbIKM MO PELICHUIO JaHHBIX THUIOB 33Ja4 OHU MOJIy4alOT B OCHOBHOM
00pa3oBaHWM, a 3aHUMASCh B IAHHOM TBOPYECKOM OOBEIMHEHHUH, OHU COBEPIIICHCTBYIOT CBOM 3HAHMUS,
MOCPEJICTBOM  BBIIIOJIHEHUST OOpaTHBIX 3aJad W COCTaBISIOT AaBTOPCKHE 3aqadd, KOTOpHIE
BITOCJIEJICTBUU KOMITJIEKTYIOTCS B COOPHUKH 33129 U UCTIOIB3YIOTCSI B OCHOBHOM OOpa30BaHHH.

B pesynprare y nerei paclmpseTcs: IpOCTPAHCTBO 3HAHMM, ITOSBIIAETCS MOTUBALUS K H3YYCHUIO
JTAaHHOTO IpeaMeTa (B Mpolecce 3aHATUI CO3/1aeTcsl 10CTaTOYHOE KOJIMYECTBO CUTYAIUi YCIEIIHOCTH,
YTO MOTUBHUpPYET Jerei). 3aHATus B Kpyxkke «O3ajaueHHas XUMHSA» CUIbHO BIIMSET Ha KauecTBO
yCIIEBa€MOCTH B OCHOBHOM OOpa30BaHWM, MOBBIIMIAS €0, YTO Haubojee aKTyalbHO B HACTOsLIEE
BpeMs (HEXBaTKa BPEMEHHU Ha YpOKaX, YMEHbIIEHUE KOJIMYECTBA YacOB, OTBEJCHHBIX HAa HU3YUYECHHE
npeaMeTa XUuMHHM - 1 4ac B Helenro). Y mejarora mosiBsieTcsl BpeMsi «yHUYTOXKEHUS» BCeX MPOOeTIoB,
3a CYET JOMOJIHUTEILHOr0 00pa30BaHUs.

Pe?;y.HI)TaTOM 06yqu1/151 SABJISIFOTCA  BBIITYCKH C60pHI/IKOB 3aaa4, COCTaBJICHHBIMU JC€TbMHU, Y
KOTOPBIX BO3BHHUKACT YYBCTBO YBEPCHHOCTH, TOPAOCTHU MEPEA CBEPCTHUKAMU U YUUTCIISIMU.

OxumaeMble pe3ysbTaThl: 3HATh 00 OCOOCHHOCTAX CTPOCHHUS OpPTraHMYECKHX BEIIECTB, HX
MHOT000pa3uu, UX CBOHCTBAX; YMETh HAXOAUTHh MOJCKYISPHYIO (GOPMYIy OPTaHUYECKOTO BEIICCTBA
110 MAacCOBBIM JIOJISIM XMMHUYECKHX JJIEMEHTOB, 110 MPOAYKTAM CTOPAaHUSI U OTHOCHTEIBHOHN TNIOTHOCTH
€ro Mo KakoMmy- JIn0o rasy.

HOYpO‘lHOG IJIAaHUPOBAHUEC TEMBbI:

Tema «Haxoxaenue GopMysl Obee Yacsl Yacel NunuBunyans

OpraHu4YCCKOIro BCIICCTBa» (5 I‘IEICOB). KOJIMYCCTB TCOpHUH IMIPaKTUKH HBIC
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0 9acoB KOHCYJIbTAIIUH
1 Haxoxnenue MOJICKYJISIPHOM | 2 1 1
bopMynBl  BelecTBa, MO MacCOBBIM
JOJISIM XUMHYECKHX JJIEMECHTOB.
2 Haxoxnenue MOJICKYJISIpHOU | 2 1 1
(dopMynbl BemiecTBa, MO MPOAYKTaM
CrOpaHus ¥ ITUIOTHOCTH €ro MapoB MO
KaKoMy-Iuoo rasy.
3 WHauBHyanbHbIC KOHCYIbTAIUH 1
Utoro 5 2 2 1

Pa3zpaboTka 3aHsATHI 110 TaHHOH TeMe.

Llenu u 3anaum:

1. ChopmupoBaTh crelUaNIbHBIE YMEHHS W HABBIKM [0 PEIICHUIO 3a]ad Ha HAXOXKICHHE
MOJIEKYJISIPHOM (pOpPMYJIBI BELIECTBA IO MACCOBBIM JOJSIM BXO/SIINX dJIEMEHTOB.

2.IToBTOPUTH ¥ 3aKPETNHUTh 3HAHUS O CTPOCHUHU U CBOWCTBAX OPraHUYECKUX BEIECTB.

3.IIpomoimkaTe pa3BUBaTh y WIKOJBHUKOB CAMOCTOATEIBHOCTh, YMEHHE IIPEOAOJIEBATh
TPYIHOCTH B yUCHUH.

4.Co3gaHue  TENarorM4ecKuX  CUTYalMid  yCHEIIHOCTH JUISi  TOBBILICHHS COOCTBEHHOM
CaMOOIIEHKH U CTaTyca y4yalluXxcs B IJ1a3aX CBEPCTHUKOB, M1€1aroroB U pOaUTENCH.

5.PazBuBaTh y JeTeil MO3HABaTENbHBIA MHTEpPEC, CO3AaBas 3MOLMOHAJIBHBIE CUTYalUU
YAUBIICHUS, 3aHUMATEJIBHOCTH, apaI0KCaJIbHOCTH.

6. dopMHpoBaHHE MO3HABATENILHBIX CIOCOOHOCTEH B COOTBETCTBUHU JIOTUKOW pa3BUTHUS
XUMUYECKON HAyKH.

7. [loaroroBuTh MaTepualn K BoITycky Ne2 cOopHuka 3anay «O3aqadeHHast XUMUS)

8.0TpenakTupoBaTh M Hame4aTaTh COOPHUK 3aa4 Ne2.

Mertons!l U IpUEMBI:

pelIeHne TUTIOBBIX 3a/1a4; HHANBUIYIBHBIN TOX0/ B O0yICHHH; H3y4YeHUE KOITMICCTBEHHOTO U
KaueCTBEHHOT'O0 COCTaBa OPraHMYECKUX BEIIECTB; COCTAaBIEHHE OOpATHBIX 3a/lay; KOHKYpC — 3alluTa
COCTaBIICHHBIX 3a7a4; KOHKypc «O3aaaub Apyra!y; KOMIUIEKTOBaHHE 3a/1ay B COOPHUK;

3anstue Nel

Tema: Haxoxaenue MoJIeKYJsApHOH (opMy/bl BelecTBa, IO MAaCCOBBIM 10JIAM

XUMHNYECKHUX IJIEMEHTOB.
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X0/ 3aHATHIA.

1. BeIsIBUTH YPOBEHb 3HaHUI O CTPOECHUH OPraHUYECKHUX BEILECTB!

-TIPEAJIOKUTH pedsiTaM psiJ] BEIIECTB, B KOTOPOM HAXOSATCS OPraHUYeCKUEe U HEOPTaHUYEeCKUe
BEIIIECTBA, U3 KOTOPOTO OHH BHIOUPAIOT HEOOXONMBIE:

HCI, CH4, CO, C2Hs50H, CsHs, CH3COOH, CaCO3, CaCy, CsHi12 u 1.11.

- Ha IpUMEPE TaHHBIX COSTMHEHUI BCTIOMHUTH OCOOCHHOCTU CTPOEHHUS OPTAaHUYECKUX BEIIECTB

- pa3OupaeM KauyeCTBEHHBI COCTAaB OPraHMYECKHUX BEIIECTB Ha MpHMepe MpeicTaBUTENCH
KJIacCa aJKaHOB:

(B mX cocTaB BXOJST JIBa BUa aTOMOB - YTJIEPOJI U BOJOPO/; YIIIEPO/I MPOSIBIISET BAJICHTHOCTh
paBuyto 1V; BXoasmmii yraepoa o0pa3yeT yriiepoJHbIe [EMOYKH)

2.ITepexoanM K KOJTUYECTBEHHOMY COCTaBY JIaHHBIX BEIIECTB:

-Ha MpUMEpEe METaHa OMPENEseM €ro KaueCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB, a TAKKE
OTHOCHUTEJIbHYIO TJIOTHOCTD T10 KaKOMY — JIM0O Ta3y (JaHHas 3a/1a4a perraeTcs BCEH rpymmon)

Pewienue:

a) CHs- w™eran, naHHoe OpraHMYECKOE BEIIECTBO OTHOCHTCS K KIAacCcy MPeaesIbHBIX
YIJI€BOAOPOAOB

6) KauecTBeHHBII cocTaB: B COCTaB BXOAAT OAMH aTOM YIJepoja U YeThIpe aToMa BOJI0poja

B) KosnnuecTBeHHbIN cOCTaB:

M (CHa4) =12+1-4=16 r/mob

o (C)=?

16r — 100%

12r — x%

12r -100 %

x=———=75%
16r

o (H)=?
16r - 100%
4r - x%
x=25%
r) OnpeneneHne OTHOCUTEIBHON INIOTHOCTH METaHa 110 BOJJOPOLTY:

- Mr(CH,) _16 g

Mr(H,) 2

1) B 3axirouenune npeiokuTh pedsitaM COCTaBUTh YCIOBUS OOpaTHOM 3a/1auu:
Onpenenure dopmyny yriaeBomopoaa, B koropom o (C)=75 %, o(H)=25% u orHOCUTENbHAS

IJIOTHOCTB €I'0 11O BOAOPOAY paBHA 8. U B KadecTBe OTBETa HECKOJIBKO BapHaHTOB!
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1)CoH2 2)CHy 3)CsHs 4)C3Hs

3.BbI00p BemecTB Mo JKeIaHuio pedsiTa s COCTaBICHHS 3a1a4

-OIPEIEIISIOTCS C BEIIeCTBAMU, C KOTOPBIMH OHU OynyT paboTaTh M HAYMHAIOT OINPEAEIATh UX
Ka4eCTBEHHBIN COCTaB, a TAK)K€ OTHOCUTEIHHYIO TUIOTHOCTh ATHX BEIIECTB

4 BbISICHUTD B KOHIIE 3aHATHA, KaKUe TPYAHOCTH 10 JAaHHOMY THITY 3a]1a4 UMEIOTCS Y JIETEH.

- KaKOM 1Tam B PEIICHUH 33/1a4 HE MMOHATEH?

- KaKle TPYJHOCTH U Ha KaKOM 3Tare?

- U1 4Eero 3TO Bce 4 Aenaro?

3anstue Ne2

Tema: CocrTaBieHne YCJI0BMH 3aJa4 € HCHOJb30BAHHE MACCOBOM J0IM XHUMHYECKHX
3JIEMEHTOB M OTHOCHTEJbHOM IVIOTHOCTH BEIIECTBA OTHOCUTEJIBHO KAaKOro-J1u00 ra3oo0pa3sHoro
BellecTBa.

1.CocraBieHue ycIoBHiA 3a1a4 (MHANBUIYaIbHAS padoTa)

-HCTIONIB3Ys pelieHus 3amad ¢ 3aHaTus Nel, pebsta cocTaBisioT oOOpaTHBIE YCJIOBHS, C
HCII0JIb30BAHUEM PE3Y/IbTaTOB PELICHUS

2. Konkypc «O3anaup npyra»

- TOCJE€ COCTaBJIEHUs YCIOBUHM 3ajad, pedATaMm TmpemyiaraeM OOMEHSATHCS YCIOBUSAMH U
MonpoOOBaTh PEIIUTh JAHHBIC 3aaUl

- MIOCJI€ BBIMOJIHEHUS 3a/IaHUI TTOABOJIUM UTOT U BBISICHSIEM, KTO CIIPABWIICS C PEIICHUEM 3a/1a4u

3.IlonBenenne UTOroB

- CMOT 8 CIIPABUTCA C 3aja4eid Apyra?

-CMOT JIi 03aJ]a9UTh Apyra?

-IIOMOTal0 IPYTY B 3aIIOJTHEHUH MPOOEIIOB MO PEIICHHIO JAHHOTO THIIA 33124

-s1 IOHSLJI, KaK pellaTh 3aJa4i JaHHOTO TUHa?

3amanue No3

Tema: HaxosxkaeHue MoJIeKyJSApPHOH (opMyJibl BeliecTsBa, M0 MPOAYKTAM CrOpaHUsA H
OTHOCHUTEJIbHOM MJIOTHOCTH BelleCTBA M0 KAKOMY-JIH00 ra3sy.

1. BeIsIBUTh YMEHUS O PEHICHHIO 3a7a4 HAa JaHHYIO TeMY U MOIBITaTbCA YCTPAHUTH MPOOEIHI:
BMECTE pelllaeM 33aJady Ha OIpejesieHue Macchl WM 00beMa BEIecTB, 00pa3yIoluX MpU CrOpaHUuU
OpraHUYECKHUX BEIIECTB

Ornpenennure OTHOCUTENIbHYIO IJIOTHOCTh 3THUJIOBOrO CIHMPTA MO BOJOPOIY; HAMTHU, CKOJIBKO
BBIJICTTUTCS IMTPOB YIJIEKUCIIOTO Ta3a (H.y.) ¥ BOABL, PU CTOPaHUU dTaHoja Maccoit 40 rpamm?

Pemenue:

a) CocTaBiieHHE ypaBHEHUS peaKIuu

40, Xn Yr
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CoHs0H +3 02— 2C0O2+3 HO0 + Q
46F/M0JTB 2214H/M0HB 18r/M0m,
46, 44,8, 56:

6) Haxoaum OTHOCUTENBbHYIO TNIOTHOCTH CIIMPTA O BOJOPOY:

= MI(C,HOH) _46 _

Mr(H,) 2

B) Haxonum 00beM 00pa3oBaBIIIero yrIeKUCIIOro rasa,

nipu cropanuu 40 rpamMm 3TaHoIA

40r—Xn

46r—22,4*2n

_40*22,4* 2
46

r) Haxogum mMaccy oOpa3oBaBIieiicst BOABI U CTOpaHuU 3TaHoia Maccoid 40 rpamm

40r-xr

46r-56r

40* 56
x=__ =487 rpamm (H20)
46

2. Mcnionb3ys pe3ynbTaThl pelieHus, peiarato pedstaM cCOCTaBUTh YCIOBHUs OOpaTHOM 3a/1auu:

=38,95 11 (CO2)

X

Omnpenenute (HopMyITy KHCIOPOIOCOACPKAIIET0 OPTaHUIECKOTO COCIUHEHUS, €CIIU TPU €ro

cropannu Maccor 40 rpaMMm 0Opa3oBaics yriaeKuciblid raz ooremom 38,95murpa u Boga maccout 48,7
rpaMM, OTHOCHTEJIbHAS MIOTHOCTH 3TOTO BEIIECTBA M0 BOJIOPOAY paBHa 247

3./lanee pebsita BRIOMPAIOT 110 HECKOJIBKO YTIIEBOJAOPOIOB U HAUMHAIOT paboTaTh C HUMHU:

OepyT UX MPOU3BOIHBIC MACCHI WK 0OOBEMBI U HAXOJIST OTHOCUTEIBHYIO TNIOTHOCTH 110 KAKOMY-
1u00 Ta3y, a TaKKe MACChl I 00BEMBI 00Pa30BaHHBIX ITPH CTOPAHUH BEIISCTB

4. BbISICHUTD B KOHIIE 3aHATHUS, KAKUE TPYAHOCTH 110 JaHHOMY THITY 3a]1a4 UMEIOTCS Y JIeTeH.

- KaKo# ATam B pelIeHUH 3a]a4 HE OHATEH?

- KaKMe TPYIHOCTH U Ha KaKOM 3Tarie?

- JIJIs1 9€T0 ITO BCE 5 JIeNatn?

3ansitue Ned

Tema: CocTaBiieHue yCJ10BHii 32/1a4 10 pe3yJIbTATAM Y Ke pellleHHbIX 3a/1a4 (HaXOXKICHHE
MOJICKYJISIPHOM (hOPMYJIBI BEIIECTBA 110 MPOYKTaM CTOPAHHSI U OTHOCUTEIILHOW TUIOTHOCTH)

1.CocTtaBieHue ycioBuii 3aaa4 (MHAUBUyalIbHAsI paboTa)

-MCTIONB3Ysl pelIeHus 3amad ¢ 3aHsaTus Ne3, peOsita COCTaBISIOT OOpaTHBIC YCIOBHUSA, C

HCIOJIb30BAHHUECM PE3YJILTATOB PCIICHUA
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2. Konkypce «O3anaub apyra»

- TIOCIIe COCTaBJICHHS YCIOBHM 3amad, pedsraM TmpejiaracM OOMEHSATHCS YCIOBHUSIMH U
nonpoOoBaTh PEUINTh JaHHBIC 3a/1a4l

- TTOCJIC BBITIOJTHCHHMSI 32JTaHNH TIOJIBOJIMM UTOT U BBISICHSIEM, KTO CIIPABUIICS C PEIICHUEM 3a]1a9l

3.IloxBeneHue UTOrOB

- CMOT s CTIPAaBUTCS € 3a7a4eit qpyra?

-CMOT JIM 0331a4UTh Jpyra’?

-[IOMOT a0 IPYTY UCTIPABUTH OIIHOKH M YCTPAHUTh MPOOEIIBI B peLICHUH JAHHOTO TUIIA 33/1a4

-s TIOHSIT, KaK peniaTh 3aJa4u JAHHOTO THIa?

3ansitue No5

Tema: IloaroroBka K BbIIYCKY O4epeHOro cOopHuKa 3a1a4 «O3a1aveHHAss XUMMS»

1.IToaroroBka maTepuana s cOopHuka 3anad Ne2 «O3agadueHHas XUMUS

- oTOOp 3a11a4 17151 COOpHUKA

- pelaKTUPOBAaHME 3a]1a4 U YCIOBHII 33124

- IPOBEpKa 3a/1a4

2.Beimyck cOopHUKa 3a/1a4

- pacmpejesieHne 00s13aHHOCTEH (KOMIBIOTEpHAs BEPCTKA; PEIAKTHPOBAHUE;, OPOIIIOPOBKA;
1evarh).

3.00cyxkaeHre HoMepa U TUIaHbI Ha Oy Ty BBITYCK.

Ortuer o paborte:

I.BBIHYCK C60pHI/IKa 3aJgad No2 «O3az[aquHaﬂ XUMMA» U UCITIOJIB30BAHHUE €I'0 Ha YPOKaX XUMHUH.
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PA3/IEJI 3. CIUCOK JIMTEPATYPbI

3.1. CITIUCOK JIMTEPATYPbI 1JIs1 IEAATOT' A

1.  Axodd, P. UckyccTBo pemenus mpodiem. M.: Mup, 1982;

2. AnamoBuuy, T.II., BacunwseBa, .., MeukoBckuii, C.A. COOpHHK OJMMIIMAIHBIX 3adad IO
xuMun. Munck: Haponnas acsera, 1980; borosiBnenckas J1.b. [Iytu k TBopuecTBy. M.: 3Hanue, 1981;

3. Eperrun, I, Humkus, E.A. Metoauka pemenus 3ana4d mo xumun. M.: [IpocBemenue, 1989;
KonkypcHblif 5k3ameH mo xumuu: PykoBoacTBo st abutypuentoB. B 6 4. // mon pen. H.E.
Ky3smenko. M.: U3n-s8o MI'Y, 1992;

4, Kyssmenko, H.E., Epemun, B.B., IlonkoB, B.A. XuMus a1 HMIKOJbHUKOB CTaplIUX KJIACCOB U
nocTymnamux B By3bl. M.: [lpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemats 3agaun o xumun. M.: lllkomna-IIpecc, 1996;

6. Jlumun, P.A., Momouko, B.A. Xumus mns abutypueHtoB. OT cpemHeldl mKOIbl K BY3y. M.:
Xumus, 1993;

7.  Moscymsaze, 9.M., A6Gacosa, I'.A., 3axapoukuna, T.I'. Xumus B Borpocax ¢ UCIOJIb30BAaHUEM
OBM. M.: Beicmias mkona, 1991; Tlonbckue xumudeckue onummuanbl (cOopHHK 3amad). Ilep. c
nosibek. [T, BystHoBckoit u np. // mox pen. C.C. Uypanosa. M.: Mup, 1980;

8. CemenoB, M.H. 3amaun o XuMuH MOBBIIIIEHHOHN CJI0KHOCTH 11 abutypueHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;
9. CyposueBa, P.I1.,, Caunkwuii, C.H. 3amanus 1o XUMHUHU IS CaMOCTOSITEIBHOW PabOThI

yuamuxcs. M.: [Ipocsemenne, 1991; Xumuueckue onumnuast B mkodie. /Coct. C.H. Ilepuatkun. M.:
HITO «O6pa3oBanuey, 1997,

10. Xowmuenko, I'.H., Xomuenko, N.I'. 3amaun mo XuMuu JJIs MOCTYIMAIONMX B By3bl. — M.: HoBas
Bonna, 1997;

11. Mrpemmuep, I'.U., Xoxnosa, A.1. MeTtoauka pemieHuss pacyeTHbIX 3a1a4 no xumuu: [locodue
it yaurens. M.: Ilpocsemenue, 1998.

3.2. HU®POBBIE OBPA30OBATEJIbHBIE PECYPCbI

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START .html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785h646a41;

http://www.maratakm.narod.ru/.

Kowmmnaxk -1 uc k u: Hupposas 6aza Bugeo «Xumus. CeteBas Bepcus». HCTUTYT HOBBIX
texnosoruil. 2006; Buptyanbnas mkona Kupumia u Medoaus. «Ypoku xumun Kupunna u Medoaus
8-9 xmacc, 10-11 xmaccy. OOO «Kupumn u Medoamitn. 2002; «Otkpeitas xumus». OO0
«®uzukon». 2005; Bam penerutop «Xumusa 7-11 xmace». OOO «PaBHOoBecuey. 2004;
O6pa3zoBarenpHas KosuieKius. Xumus ais Bcex — XX|: XuMU4YecKre ONBITHl CO B3PBIBAMH U 0€3».
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http://www.hemi.nsu.ru/
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http://www.informika.ru/text/database/chemy/START.html
http://chemistry.ru/index.php
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41
http://www.maratakm.narod.ru/
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000 «1C-ITabmummary. 2006; Xumus. MynbTuMeuiiHoe ydeOHOe mocoOrue HOBOro oopasma. 8—9
KJacc. DnekTponHas oubnuoreka. «IIpocsemenuer. 2002.

3.3. CHMCOK JIMTEPATYPHBI JJ151 AETEIl U POJUTEJIENA

1. Epeirun, JI.I1., I'paGoBeiii, A.K. 3agaun 1 mpuMepsl 0 XUMUHA C MEXIPEIMETHBIM
coaepkanueM (crieunpeametsl). M.: Beiciias mkona, 1989;

2. KonkypcHblif sx3ameH no xumuu: PykoBoactBo st abutypuentoB MI'Y. Ilox pen.
H.E.Ky3bpmenko. M.: U3a-8o MI'Y, 1993;

3. Ky3smenko, H.E., Epemun, B.B., Ilonkos, B.A. Xumusi i IIKOJIBHUKOB CTapIIMX
KJIACCOB M MOCTYyMArOMHKX B By3bl. M.: JIpoda, 1995;

4, Kymnapes, A.A. Yuumcs pemats 3agaun no xumuu. M.: Ilkona-Ilpece, 1996; Jlugun
P.A., Monouko B.A. Xumus anig abutypuenton. OT cpeiHel MKoJbl K By3y. M.: Xumus, 1993;

5. Cemenos, M.H. 3aaun 1o XMMu# MOBBIIIIEHHOHN CJIIOKHOCTH 7151 aOUTYpUeHTOB. B 4 4.
JI.: U3n-Bo JII'Y, 1991;

6. ITy3akos, C.A., Ilonkos, B.A. Iloco6ue mo xumMuu A5 OCTYMAIOIIUX B By3bl. Borpocsl,
yrnpaxHeHusl, 3a1a4u. OOpa3ipl 5K3aMEeHALUOHHbIX OmiieToB. M.: Beiciias mkosna, 2000;

7. Copoxkun, B.B., 3notaukoB, D.I'. Xumus B Tecrax: I[locobue s IMIKOILHUKOB H
abutypuentoB. CII6: Xumus, 1996;

8. CypoBuesa, P.IL, Cauukuii, C.H., HWBanosa, P.I'.3amanus no xumuu I
CaMOCTOSITENIbHON paboThl yuyammxcs. 2-¢ u3a. M.: [Ipocsemenue, 1981;

9. Xomuenko, ['.I1., Xomuenko, U.I'. COopHHK 33724 110 XUMUU TS TOCTYMAOLINX B BY3bI:

YuebHoe nmocodue. 4-¢ u3a. M.: Hoasg Bomna, 2002;
10.  Xomuenko, I'.Il. Xumus qyis noctynaronux B By3bl. M.: Beicias mkosna, 2000.



