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PA3JIEJI 1. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

1.1. MOACHUTEJIbHAS 3AIIUCKA

HopmatuBHO  mpaBOBO#l  0a30i  co3MaHUs  JIOMOJIHMTEIBHOHW  0011e00pa3oBaTeIbHOM
o0miepa3BuBaromieil mporpaMmel «O3a1a4eHHasi XUMUS TOCITY>KUIIN CIEAYIONINE JOKYMEHTBI:

1. ®enepanbhblil 3akoH «O06 oOpazoBanum» Ne 273-D3 ot 29.12.2012 r.

2. Pacniopsixenue IlpaBurensctBa PO ot 4 centsiops 2014 r. Ne 1726-p «OO0 yTBepkaeHUH
Konuenmuu pa3Butus JOMOJIHUTEIHLHOTO 00pa30BaHUs IE€TE».

3. IlocranoBnenue I'maBHOTO TOCYAapcTBEHHOrO caHuTapHOro Bpaua P® ot 04.07.2014 Ne 41
«O6 yrBepxkaennn CanlluH 2.4.4.3172-14 «CaHUTapHO-3MUAEMHOJOTHYECKHE TPEOOBaHUS K
YCTPOMCTBY, COJEPNKAHUI0O M OpPraHM3allid peXuma pabdoThl 00pa30BaTENbHBIX OpraHU3AIMMA
JOTIOTHUTEIILHOTO 00pa30BaHUs I€TEH».

4. Tlpuka3 MunucrepctBa oopazoBanus 1 Hayku PO ot 29.08.2013r. Ne 1008 «O6 yTBepxkIeHUH
[Topsinka opraHu3alii W OCYILIECTBJICHHsS 00pa30BaTENbHON AEATEIBHOCTH IO JIOMOJHUTEIbHBIM
0011e00pa30BaTEIbHBIM [IPOrPAMMaM».

5. [luceMo MunoOpuayku P® ot 11.12.2006 Ne 06-1844 «O mnpumepHbIX TpeOOBaHHIX K
IpoTrpaMMam JIOTIOTHUTEIEHOTO 00pa30BaHUs IETe».

6. [TuceMo Muno6puayku P® ot 18.11.2015 No 09-3242 «O HampaBlieHUU PEKOMEHIAIUI»
(BMecte ¢ MeETOOUYECKMMH  PEKOMEHIAIUSMHU [0  MPOCKTHPOBAHHWIO  JOTOJTHHUTEIHHBIX
0011Iepa3BUBAIOIIHUX ITPOTPAMM).

Hal]paBJIeHHOCTI) nporpaMmmsbl: CCTCCTBCHHOHAY4YHasd. HpezIHa3Haqua JJI1 JOIIOJIHUTCIIBHOI'O
HU3YUCHUA XUMHHU, KAK Ha 68.30BOM, TaK U1 Ha HpO(l)I/IJ'ILHOM YPOBHE.

AKTyaJ'IBHOCTB IIporpaMmsbl COCTOUT B TOM, YTO O6y‘laIOH_[I/IMC$I npeaoCTaBIACTCA BO3MOXHOCTD
IIOIIOJIHUTh 3HaHMA, HpI/IO6p€CTI/I M 3aKpCIIUTh HABBIKW PCHICHUSA TCOPECTHUYCCKUX H, UYTO 0COOEHHO
BAXKHO, ITPAKTUYCCKUX 3aaaY 110 XUMHUH.

3aHATUS B OOBEIMHEHMU JIOMOJHHUTEIBHOrO OOpa3oBaHUS — 3TO cpena, obecrednBarolias
KOM(QOpPTHbIE  TNCUXOJOTMYECKHE  YCIOBMSI  JUIsl  MHAUBUAYAIBHOTO  Pa3BUTHS,  PACKPBITHS
MHTEJJIEKTYaJIbHO-TBOPYECKOT 0 IOTEHIIMANA, COLIMATIbHO-KYJIbTYPHOM a/lalTaluy.

O0beM U cpok ocBOeHMs Mporpammbl. [IpogomKkUTETPHOCTD peanu3auy nporpamMmsl 4 roja.
Bcero 140 yvaca. U3 pacuera 35 4acoB B roji, U3 HUX:
lron oOyuenus (94 — TeopeTuyeckuil MaTepuai, 264 — MpakTUYECKUE 3aHATHUSA);

2 rog o6yuenus (114 — Teopernueckuit Mmarepuai, 244 — MpaKTUUECKUE 3aHATHA);
3 rox o6yuenus (114 — reopernyeckuit Mmarepuai, 244 — npakTUUECKUE 3aHSITHS);
4 rox oOyuenus (114 — Teoperndeckuii Mmatepuai, 244 — MpakKTUYECKUE 3aHATHUSA).

DopMbl 00yUEHHUSI: OYHASI, OYHO-3a04YHAas, JUCTAHI[MOHHAS.

Oco0enHocTH opranusanuu oOpa3zoBarejbHOro mnpouecca: HabGop gereit B rpymnmsl
CBOOOJIHBIN, 0e3 MpenbsBIeHUH TpeOOBaHUI K YpPOBHIO MOATOTOBIEHHOCTH oOywaromuxcs. Cocmas
2PYIN_NOCMOAHHbIU, cMeweHnbll, ¢ yuacmuem oovuarowuxcsa ¢ OOIl, OB3, demeu, okazaswuxcs 8
MpYOHOU dHcusHeHHou cumyayuu. Hanonnsemocms yuebnwix epynn 06vedunenus 10-15 yenogex oonozo
603pacma Uiy pazHo2o.

Pe:xxuM 3aHATHH, IEPHOAMYHOCTD M NMPOAOKMTEIBLHOCTD 3aHATHI. PeyxuM 3andaruii 3 yaca B
HEJIENIO.

[Iporpamma opueHTHpOBaHA Ha ydamuxcs 8—11-x kiaccoB, KOMMYECTBO AeTei B rpymme — 12—-15
YCJIOBECK. Peaﬂmaunﬂ nporpamMmbl MpeaAnojaract MpOBCACHUC JOIIOJHUTCIIbHBIX 3apgaTuii: 1 u B
HEJeNo, B ro11 35 4, Cpok peanu3anuu nporpaMmbl — 4 roga. C yaeToM ocoOeHHOCTEH 00pa3oBaTeIbHOM



TOUYKA \!Pocm

OpraHu3alliy, BO3pacTa U YPOBHS IMOATOTOBKH JETEH JaHHAs MporpamMmMa MOXKET aJanTHPOBaThCH,
HanpuMep: 2 4 B HEJIEINI0, CPOK peasin3alliy 2 rojia Win 3 4, CpoK peanusanuu 1 rof.

[maBHBIM KpuUTEpHeM OTOOpa ydYalluxcs B TPYIIBI SBISETCS JKENaHWe peOeHKa mpuoldpectH
HaBBIKU PEIICHUS TEOPETUICCKUX 33]1a4, BBITIOJHEHUS TPAKTUYECKHUX PabOoT M0 ONPECIICHHIO BEIIECTB.
B rpymmer 1-ro u 2-ro rona o0y4eHus MOTYT HaOUpaThes AeTH 13 8—9-X KIIaCCOB, a TAKXKE CTapIIKE MO
BO3pacry, T.e. yuenuku 10-x m 11-x kiaccoB. B mocnenyromux rpymmax (3—4-if roabl oOyueHus)
3aHUMAKOTCS JIeTH, OoJyiee TOATOTOBJICHHBIC IO JTAaHHOMY HpeaMmery. Illpoepamma no3eonsiem
0p2aHU308amMb _ UHOUBUOYATIbHLIU  00PA306AMENbHbIL _MAPUIPYI  VYEHUKA N0 NO020MOBKe K
PECUOHAILHOMY IMANY 8CEPOCCUNICKOU ONUMNUAObL WKOTbHUKOS.

B 1-ii r 0o 1 oOyueHus oOyuwarolyecsi ydarcs pelaTb JIEMEHTapHbIE 33Jaud 10 XUMUH,
UCIOJIb30BaTh TEOPETHUYECKUI MaTepuall, OCHOBHBIE 3aKOHbI M TOHATHS IpHU pELIeHWU 3ajad,
BOCIPUHUMATh, CHCTEMaTU3UPOBATh MaTepUall.

2-W T O pit 06y‘IeHI/I$I npeanojaract pecHue 3aaaq 110 XUMHYCCKUM YPAaBHCHUAM, Tpe6y10mnx
JIOTHYECKOro MEIIIeHuss. Ha stom oTane, KpPOME€ TCOPCTHYCCKUX, IMPCANOIaracrcsa peucHuc
MMPAaKTUYCCKUX 3a/la4, O3HAKOMJICHUC C KAaYCCTBCHHBLIMU PCAKIHAMU HAa HCOPIraHHYCCKHC BCIICCTBA,
BBITIOJTHCHHUEC NPAKTUICCKUX pa60T.

3-ii T 0 1 o0yuyeHus MpeaycMaTpUBAET 3aKPEIUICHHE M3YYEHHBIX paHEEe TUIIOB TEOPETHUECKUX
3alad Ha IpPUMEPE pPa3iIUYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB, a TAaK)KE BBIIIOJHECHHUE 3a1ad
IIPaKTUYECKNX — KAYECTBEHHOE OINPE/ICIICHUE OPraHNYECKUX BEIIECTB.

4-# T 0 ;1 00yUeHHUs 10 JaHHOM MporpaMMe HalleJIeH Ha 00001eHre, perieHne KOMOMHUPOBAHHBIX
TEOPETUUECKHUX U MPAKTUYECKUX 3a7au 1Mo 00IIel XUMHH;, TPoOIeMHBIX 3a/1a4, paboTa HaJl KOTOPHIMH
00CyXmaeTcsi U KOPPEKTUPYETCS Ha 3aHATUAX. Bolibllloe BHUMaHUE yNEseTcs YMEHHI0 paboTarh C
MH(GOPMAIIMOHHBIMU TEXHOJIOTUSMH, TECTOBBIMU 33aJIaHUSIMU U TOATOTOBKe K EI'D.

Pemenue 3agayd 3aHMMAaET B XUMUYECKOM 00pa30BaHUM BaXKHOE MECTO. ITO OJMH U3 BAKHEUIIIUX
IpUeMoOB 0OyuYeHHs], MMOCPEICTBOM KOTOPOro obecreuynBaercsi Oosiee ri1yOOKoe M IMOJHOE YCBOCHME
y4eOHOro Marepuana W BBIPA0ATHIBACTCS YMEHHE CAaMOCTOSTEIBLHOTO OCMBICICHUS U TPUMEHEHHUS
MPUOOPETEHHBIX 3HAHUI.

[Tporpamma «O3amadyeHHass XUMHUs» UMEET NPO(ECCHOHANBHYIO HAMpPaBICHHOCTh. YUYEHUKY,
n30paBIIeMy XUMHUUYECKYIO CIIEIIMATIEHOCT, OHA TIOMOXET OBJIAJCTh B COBEPIICHCTBE HEOOXOIMMBIMU
IpUEMaMU YMCTBEHHOW JESITEIBHOCTH, Pa3BUTh TBOPYECKOE MbIULICHHE. JUJISI TEX, KTO CMOMKET
OBJIQJIETh COJICPKAHUEM JaHHOU MPOTrpaMMBbl, PEIICHHE 3a/1a4 He Oy/1eT BBI3bIBATH OCOOBIX TPYAHOCTEH.
[Tporecc pemieHus cTaHeT YBIEKATENbHBIM U Oy/1eT IPUHOCUTH YIOBIETBOPEHUE.

HeoOxoaumMocTh MosiBIEHUS JaHHOTO Kypca BO3HUKIIA B CBSA3H C TEM, UTO JUIsl MHOTHX y4aIIUXCs
cepbe3HON MPOOIEMON SBIISIETCS pa3phlB MEXAy TPEOOBAaHUSMU BY30B U pealbHbIMU BO3MOXKHOCTSIMU
BBIIMTYCKHUKOB OOJIBIIMHCTBA LIKOJI, KOTOPBIA CTABUT MEPE MOJIOIBIMHU JIFOIBMU TPYTHOIIPEO0IUMBIN
Oapbep Ha IyTH K BBIOPAHHOM podeccuu.

JIist  yCIeNTHOTO yCBOGHHWsSI METOAOB pEIICHUS 3aJad [0 XUMHUH BpPEMEHH B 00BeMe
00pa30BaTeNbHOTO  CTaHJapTa HEIOCTaTOYHO, U Yydyalluecs HYXKIAIOTCS B  IMPOXOXKIECHUU
JOTIOTHUTEIFHOTO CHCTEMaTH4YeCKoro Kypca. Kpome Toro, M3MEHSIOTCSl CTaHIapThl 00pa3oBaHUS IO
XUMHUH, YMEHBbIIAETCA KOJIMYECTBO TPeOyeMbIX THUIIOB 3aj]ad, HO MIPH MOCTYIJICHUH B HEKOTOPHIE BY3bI
ATO HE YUUTHIBACTCS.
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KonngecTBO 4acoB, BBIIETICHHBIX B IIKOJBFHOM Kypce Ha MPAaKTUYECKHUE pabOThl, HEJOCTATOUYHO
JUIsL TIOJIHOTO YCBOCHMs mnpeaMera. C moMomplo nporpaMMmbl «O3agadeHHas XUMHS» ILKOJbHUK
npuoOpeTeT M 3aKpemuT OSKCIEPHUMEHTAIbHBIE HaBBIKM B paboTe ¢ BEIIECTBAMH, BBITOIHS
MIPaKTUYECKUE 3aJaHUS PA3IIMYHOIO YPOBHS CIIOXKHOCTH.

JlaHHy10 IporpamMmy Io CoJepKaHHIo0 U popMaM MeJaroru4eckoil JesiTeIbHOCTH MOXKHO OTHECTH

K MHTETPUPOBAHHOMY BHUAY, T.K. OHa OOBEAMHAET B OJHO IeJI0€ OOJIACTH OCHOBHOTO H
JIOTIOJIHUTEIBHOIO 00pa30BaHMUs.

1.2. HEJIb U 3AJIAYU ITPOT'PAMMBbI
Hean nporpaMMbl — pa3BUTHE UHTEIIEKTYAILHOTO U TBOPYECKOTO OTEHIIMAJIA IETeH HA OCHOBE
dbopMUPOBaHUS OMEPAMOHHBIX CIIOCOOOB YMCTBEHHBIX JECUCTBUU MO PEIICHUI0 TEOPETHYECKUX M
MMPAKTUYCCKUX 3aaa4 B 06HaCTH XHUMHHU.
3agaum nporpamMmel.
Obpaszosamenvhule:

1) hbopmupoBaHKe yMEHUI 1 3HAHUH MTPU PEIICHUHA OCHOBHBIX THITOB 337124 [0 XUMHH;

2) dopmupoBaHKE NMPAKTHYSCKUX YMECHUU MPH PELHICHUM SKCIEPHUMEHTAIBHBIX 3a/ad Ha
pacro3HaBaHUE BEIIECTB;

3) noBTOpeHNUE, 3aKPEIUICHNE OCHOBHBIX MOHSTHIA, 3aKOHOB, TEOPHH, a TAK)KE HAYYHBIX (HaKTOB,
00pa3yromux XUMUYECKYIO HAYKY.

Bocnumamenvhuoie:

1) CO3JaHMC NICAAarorn4ycCKux CI/ITyaI_II/Iﬁ YCIICHIHOCTH JIA ITOBBIICHU A COOCTBEHHOM CaMOOIICHKHN
M CTaTyCa y4JallluXcCd B Ijia3ax CBEPCTHUKOB, IIEAAaroroB u pO}lI/ITCJ'ICI\/’I;

2) GdopMupOBaHHE MO3HABATEIBHBIX CHOCOOHOCTEH B COOTBETCTBHM C JIOTUKOW pPa3BUTHUS
XUMUYECKON HAYKU;

3) coxeiicTBrE B TPOGOPHEHTAIIMH IITKOJBHUKOB.
Pazeusarowue:

1) Pa3BUBATh Y IKOJbHUKA YMCHUC BBIACIIATH I'NIABHOC, CYIICCTBCHHOC B U3YUCHHOM MAaTCpHUAJIC,
CpaBHHBATD, O606H_IaTB HN3YUCHHBIC (I)aKTBI, JIOTUYCCKH U3Jiaratb CBOU MBICJIM ITPpHU PCHICHUUA 3a1a4,

2) pa3BUBaTh CAMOCTOSTEIBHOCTh, YMEHHE MPEOI0JICBATh TPYAHOCTH B YUCHHUHU;

3) pa3BuBaTh OMOIIMM YyYalIUXCS, CO3/aBas AMOIIMOHAJBHBIC CHUTYallMd Y/UBICHUS,
3aHUMATEIbHOCTH, NMAPaJOKCATBLHOCTH;

4) Pa3BUBATH MPAKTUYCCKUC  YMCHUSA yqamuxcss  IpHA  BBIIIOJIHCHUH  TPAKTUYCCKUX
OKCIICPUMCEHTAJIBHBIX 3a7a4.
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[lepeuncieHHble 3ajaui OXBATBHIBAIOT IIUPOKUN KPYT MPOOIJIEM BOCIIUTAHUS U JONOTHUTEIBHOTO
00pa3oBaHMs IIKOJbHHKA, PEIICHHE U pealu3anus KOTOPBIX HEOOXOAMMBI IS JOCTHXKCHHUS
OCTaBJIEHHOM IIEJIH.

1.3.COAEP) KAHUE ITPOI'PAMMBI

YUEBHbIN IJIAH ITEPBOI'O T'OJIA

Ne | Ha3zBanue pasnena, TemMbl KosmuecTBo 4acos ®opMbl
/1 Bcero Teopus [TpakTuka | aTTecTanuu/
KOHTPOJIS
1. | BoaHoe 3ausTue. 1 1
2. | T e ma «PacTtBopsbi». 9 3 6 Pemenue 3amau
3. | T e ma «OcHOBHBIC IOHSTHS U 3aKOHBI | 16 3 13 Pemenue 3amau
XUMUN.
4. | T em a «['a3000pa3Hble BELIECTBAY. 8 2 6 Konkypcbt
«O3anaub
Apyrar,
«Hcnpasb
OLIUOKY y
coceay.
5. | UroroBoe 3ansTue 1 0 1 Konkypc  mo
PEIICHHIO u
COCTaBJICHUIO
3aaq
Bcero: 35 9 26

COJAEPKAHUE ITPOI'PAMMBI IEPBOI'O 'OJA OBYUEHMUSA

BBoaHoe 3aHATHE. 3HAKOMCTBO C IPOTPaMMOM, CTPYKTYpO# U 3a1a4aMy 00yueHHsI BCEro Kypca
u l-ro roma obywenus. OmnpeneneHue pexxuma 3aHsATHI. [IpoBeaeHHe HMHCTPYKTaXka IO TEXHHUKE
0€30I1acCHOCTH IpU paboTe ¢ XMMUYECKMMH BEIIeCTBAMH U B KaOWHETe XUMUU.

T e m a «PacTBOpbI». OCHOBHBIE TPUHLUIIBI O(OPMIIEHUS 3a]1a4 10 XUMHU. MeToIMKa pereHHs
3a]a4 Ha BBIYMCIIEHUS MAaCcCOBOW JIOJIM PacCTBOPEHHOIO BEIIECTBA B pacTBope. BUIbl KOHIIEHTpAlIMiA:
IpoLEeHTHas 1 MouispHas. [lepexos oT 0JHOro BU1a KOHLIEHTPALUH K IPYyroMy.

[IpakTHuuecKkasyacTbhb: pelIeHUE 33/1a4 10 JAHHOU TeMe; MPUTOTOBJIEHUE PACTBOPOB C
3aJJaHHON KOHIIEHTPaIUEH.

T e M 2a «OCHOBHBIE MOHATHSA U 3aKOHLI XUMHUH. MeTO)II/IKa PEIICHUSA 3a/Ja4 HAa: HAXO0XACHUEC
OTHOCHUTEJIBHOW MOJICKYJIIPHONH MAacChl, BBIYMCIICHUE OTHOIICHHHA MAacC 3JICMEHTOB B BEINECTBE,
OIpe/IeTICHNE MAaCCOBOM TOJIM XUMHUYECKOT0O AJIEMEHTA B BEIIECTBE, HAXOXK/ICHHE KOJMUYECTBA BEIIECTBA
0 €ro macce W HaoOOpOT, BBIBEACHHE MPOCTeHiieit (OpMysbl BEHIECTBA 1O MACCOBBIM JOJISIM
3JICMECHTOB B COCAMHCHUH, paCyYCT YHCJia CTPYKTYPHBIX €IUHUIL 10 MACCC, KOJIMUCCTBY BCUICCTBA HIIN
o0Bemy.

[IpakTuueckasyacTb: pellIcHHE TUMOBBIX 33/J]a4 Ha JaHHYIO TeMy; oopMIIEHHE 3a/1aY;
00CyXIeHHE palMOHATBHBIX CIOCO00B pemieHus. OOCYXICHHE alropuTMa COCTABJICHHS 3a7a4 Ha
JaHHYIO TCMY, COCTABJICHUC 3a4a4; y4aCTUC B OJIMMITUAAC 110 XUMHHU, UHAUBUAYAJIbHBIC KOHCYJIbTAllUH.
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T e m a «la3o00pa3nble BemecTBa». MeToquka pelieHUs 3a4ad Ha OIpezesieHue
OTHOCHUTEJIBHOM IIJIOTHOCTH TIa3a M HAXOXICHUE 10 HEW OTHOCUTEIIBHOM MOJIEKYJSIPHOM MacChl.
Momnsipuslii 06beM ra30B. Hopmanbhbie yenoBusi. IIpuHIMIBI perienns 3a1a4d Ha: ONpe/eIeHUe MacChl
ra3oo0pa3sHOro BeIIEeCTBA IO €ro 00beMy, IPHU HOPMAIbHBIX YCIOBHSX; BBIUHCIEHHE OObeMa
ra3000pa3HOro BEIECTBA 110 €ro KOIUYECTBY; OIpeeIeHue (GOpMyIIbl BEIECTBA 10 MACCOBBIM JJOJISIM
3JIEMEHTOB U OTHOCUTEIbHOU IUIOTHOCTH Iasa.

[IpakTudeckasdacTbh: HAXOXKICHUE U OOCYKICHHUE PAIMOHATLHBIX CIOCOOOB PEIICHHUS
3amad. CocTaBieHue 3a/1a4 1Mo TemaM 1-ro roga ooydenus u ux 3amurta. Konkypeosl «O3amads apyray,

«cnpaBe omuOKy y cocenan.

HTorosoe 3anusitue. O6001eHrne Mmatepuana. OOCyXIeHUE U TTOABEACHUE UTOTOB KOHKYPCOB.

YYEBHbIN TVIAH BTOPOI'O T'OJIA

Ne | Ha3zBanue pa3zena, TeMbl KonnuecTBo yacos Dopmsbl
/T Bcero Teopus | IIpakTuka | aTTectanuu/
KOHTPOJIS
1. | BBoaHOe 3aHsATHE. 1 1
2. | T ewma «Pemrenune 3amay no xumuuyeckum | 19 5 14 Pemenue 3amau
YPaBHCHHSIM C y4aCTHEM Odopmrnenue
HEOPTaHUYECKUX BEIIECTB)» cTeHnoB «Pemu
3. | T e ma «OKHCITUTEIIBHO- 5 2 3 KpPOCCBOPI».
BOCCTAaHOBUTEIHHBIC PEAKIIUN». Hammucanue
4. | T e m a «'eHeTrueckas CBsI3b MEKIY 3 1 2 cLeHapus o
OCHOBHBIMH KJIaCCAMH HEOPTaHUUYECKUX MIPOBEICHHUIO
COCITUHCHUIN. HEJIeNu XUMUH B
TIKOJIE.
5. | T ewma «KayecTBeHHbBIE peaklMK Ha 5 2 3 [IpoBenenue
HEOPTaHWYECKUE BEIICCTBAY. Bedepa
«Y TuBUTENbHAS
XUMHS!»
6. | UToroBoe 3ausiTHE 1 0 1 CocraBnenue u
o0cyxIeHne
3a/ma4y o
HEOpPraHUYECKOMN
XUMHH TUIS
cOOpHUKA.
Bcero: 34 10 24

COILEPKAHHUE IMTPOI'PAMMBI BTOPOI'O I'OIA OBYYEHUA

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C NMPOTrpaMMOM, CTPYKTYpOH M 3aiadamMu 2-TO rojja o0y4yeHusl.
Omnpenenenue pexuma 3aHaTHi. [IpoBeneHre HHCTpYKTaxa Mo TEXHUKE 0E30MacHOCTU IpU paboTe ¢
XUMHYECKMMHU BEIIeCTBAaMU U B KaOnHeTe XUMHH. [loBTOpeHne n3y4eHHBIX paHee METO/I0B, CIIOCOOOB
U IIPUEMOB pPELLIEHU 3a1a4.

T e m a «PemieHue 3a1a4 M0 XUMHYECKHM YPABHEHUSIM € y4AaCTHEM HEOPraHUYeCKHX
BelllecTB» (3a/ladyll Ha H30BITOK OJHOTO W3 BEIIECTB, BBIXOJ MPOJYKTa, MPUMECH M PACTBOPBHI).
MeTtoauka penieHus 3aja4d Mo XuMUYECKUM ypaBHeHUsIM. HaxoxeHre Macchl (KOIMYecTBa BEIIECTBa,
o0BeMa) MPOJYKTOB PEakiuu MO Macce (KOJMYECTBY BEIIeCTBa, 00bEMY) MCXOTHBIX BEIIECTB. 3aKOH
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00BEMHBIX OTHOUIEHUH Ta30B U IPUMEHEHHUE €ro MPHU PEIeHUN 3a1a4. TepMOXUMUYECKUE ypaBHEHUS
U TUIIBI 3371a4 10 HUM. HaxosxaeHue macchbl IpOIyKTOB PEaKIMU, €CIIM U3BECTHBI MAcChl IBYX MCXOIHBIX
BellecTB (3a1auu Ha u30bITOK). HaxoxxeHue macchl uin o0bemMa MpPOJYyKTOB pEeakLUU MO0 U3BECTHOM
Macce Wwin 00beMy HCXOAHOIO BEILIECTBa, coAeprkallero npuMecu. Haxoxaenue maccol (KojmdecTBa
BEIl[ECTBA, 00BbEMA) MPOLYKTa PEAKIMHU 110 UCXOIHOMY BELIECTBY, HAXOAAIIEMYCSl B PaCTBOPE.

IT PaKTHUYC€CKad4dYacCT>b:! pCIICHUC 3a/la4 IO JaHHBIM TCMaM; COCTABJICHHUC AJITOpUTMaA
PE€UICHUA 3THUX THUIIOB 3a7a4; CaAaMOCTOATCIIbHAA pa60Ta 10 COCTABJICHHUIO 3aJa4 U O(bOpMJ'ICHI/II-O HX Ha
KapTO4Kax IJid UCIOJIb30BAHUA Ha YPOKAX XUMHH. HOI[I‘OTOBKa M y4aCTuc B OJIMMIIMAAC. Hamucanue
cueHapuA 1Mo NpOBEACHUIO HEACIN XUMHUHU B IIKOJIC.

T e M a «OKHCIUTETIHHO-BOCCTAHOBUTEIbHBIE peaknum». Kiaccupukanus XUMHAYECKUX
peaKuuu. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKLuu. Oxkucinurens, BOCCTAaHOBUTEIIb,
OKHUCJIMUTEILHBIN MPOIIECC, BOCCTAHOBUTENBHBIN Mporiecc. PacctaHoBKka KO3 (DHUIIMEHTOB B peakIusX ¢
y4acTUEM HEOPraHUYECKUX BEIECTB METOAAMHU SJIEKTPOHHOTO OanaHca U Modypeakiuii.

I1 paKTH4IYCCKadgd4dacCT b OTpa6OTKa HABBIKOB IIO0 pacCTaHOBKC K03(1)(1)I/II_[I/IGHTOB B
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX C YHACTUCM HCOPIraHNYCCKUX BCUICCTB.

T e M a «[eHeTHYeckass CBSI3b MeKAY OCHOBHBIMH KJIACCAMHM HEOPraHMYecKUX
coeinHeHMii». OCHOBHBIC KJIACCHl HEOPTAaHUYECKUX COSTMHEHHI i MX XUMHUECKUE CBOMCTBA, CIOCOOBI
nosyueHusi. CriocoObl nepexoia OT OJHOTO Kjacca K JIPYroMy € IHOMOIIbIO PAa3IMYHBIX XUMHUYECKUX
peakiuii. Meronuka penieHus 3a7ad ¢ UCIOIb30BAHUEM «IIETIOYKH MTPEBPAILECHUI.

[IpakTuueckKkasyacTb: pelleHHe 331a4 Ha «IIEMOYKU MPEBPAIICHUI» U HAXO0XKICHUE
Macchl (KoiudecTBa BelecTBa, oobema) BemiecTB. OdopmiieHne creHaoB «Pemm kpoccBopa» u3
KpPOCCBODP/IOB, COCTaBJICHHBIX JIETbMHU CAMOCTOSITETTHHO.

T e m a «kKauecTBeHHbIE peaKkIMM HA HeOPraHU4YecKHe BelecTBa». KauecTBeHHbIE peaKIny.
Katrons! n annonsl. KayecTBeHHbIE peakIy Ha KAaTHOHBI: BOI0PO/1a, aMMOHMUS, cepedpa, TUTHS, Kaus,
HaTpus, Kanbius, Oapus, meau(Il), xenesa (II, III), anromunus. KauecTBeHHbIe peakiuu Ha aHUOHBI:
XJIOPUA-UOH, CyNb(aT-uoH, HUTPAT-UOH, (ocdaTuoH, CynbPUI-MOH, KapOOHAT-MOH, XpOMAaT-HOH,
THJIPOKCUA-UOH. [IpaBmiia TeXHUKH OE30MaCHOCTH NpPU paboTe ¢ XUMHUYECKUMH BEIIECTBAMH U TIPH
paboTe B kKabMHETE XUMHUHU.

[IpakTuueckas 4yacThb: pELICHUE DKCIEPUMEHTAIIBHBIX 33724 Ha OINPEEIICHUE BELIECTB
B pacTBOpE, C MMOMOIIBIO Ka4eCTBEHHBIX peakiuii. [lon6op 3aHMMAaTETbHBIX OMBITOB JJISI XUMHUYECKOTO
Bedepa, ux oTpaborka. [IpoBenenue Bedepa «YauBurTenbHass xuMmus!» u ero aHanus. CocraBieHHE
cOOpHHUKA 33714 110 HEOPTaHUIECKON XUMHUH.

HTrorosoe 3ansaTue. O606menne matepuana. [logsenenue ntoros. O0cyxaeHne COOpPHUKA 3a/1a4
M0 HEOPTraHNYECKON XUMUHU.

YYEBHBIN ITJIAH TPETBEI'O TOJTA

No | Ha3zBanwue pa3jena, TEMBbI KonmuectBo wacos ®dopmMmsl arTecTanum/

n/n Bcero | Teopust | IIpaktuka | KOHTpOJIS

1. | BBoxHoe 3ausTHe. 1 1

2. | T ewma «Haxoxnenue 5 2 3 OTOOp HHTEPECHBIX
MOJICKYJIIPHOH (hOPMYJIBI 3amaq st cOOpHUKA
OpPraHUYECKOTO BEIIECTBAY. «O3anaueHHas
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3. | T e m a «Pemrenue 3a1a4 1o 8 3 5 XMUMHSL 1T IOHBIX
XUMHYECKHM YPABHECHUSM C XHMHKOBY.
y4acTHEM OPTaHUYCCKUX BEIICCTBY.

4. | T e m a «['eHeTH4eCKast CBI3b 10 3 7 CocraBneHue 3agau
MEX/1y OCHOBHBIMH KJIaCCaMH CaMOCTOSITEJIBHO |
OpPTaHUYECKUX COCTUHCHHIM. ydacTue B KOHKypce
I'eHeTHyecKas CBSI3b OPraHUYCCKUX «O3amaup  japyral».
Y HEOPTAaHUYECKUX BEIIECTBY. Pemenue 3amau

5. | T e m a «OKHCIUTEILHO- 3 1 2 Cocrasienue
BOCCTAHOBUTEIIHHBIC PEAKIIUN. KpPOCCBOP/IOB

6. | T e ma «KadyecTBeHHBIC peakuuu Ha | 7 2 5 DKcriepuMeHTATbHAS
OpPraHUYECKHE BEIICCTBAY. u IpaKTHYECKas

pabora

7. | UtoroBoe 3aHsiTue 1 0 1 Konkypce ()

PEIICHUIO u
COCTaBJICHMIO 3a/a4
Bcero: 35 11 24

COJEPKAHUE ITPOI'PAMMBI TPETBEI'O 'OJA OBYYEHMUSA

BBoanoe 3ansitue. MHCTpykTaX MO TexHUKE Oe30MacHOCTH. 3amadu 3-TO Toaa OoOydeHus.
Tematuka 3aHsaTuil. B3auMoCBs3b HEOpraHUYECKON XUMHUH € OpraHuyeckoi. OpraHuyecKue BeIecTBa.

IIpakTrnyeckasgyacTsb: ceMuHap «KuBas v HE)KUBasi IPUPOAAN.

T e m a «HaxoxneHue moseky/JasipHoil ¢GopmMy/bl OpraHnyeckoro BemectBa». CrocoObl
HaXO0XXJICHUS MOJIEKYJISIpHON (hOpMYIIbI BELIECTBA: IO MAaCCOBBIM JIOJISIM BXOJSIINX B HETO XUMHUYECKUX
3JIEMEHTOB; 10 OTHOCUTENBHOH MNIOTHOCTU AAHHOIO ra3000pa3HOro BELIECTBA M0 KAKOMY-ITHO0 ra3y U
Mmacce (00beMy, KOJIMYECTBY BEIIeCTBA) MPOAYKTOB CrOPaHHUS.

[IpakTuyeckasuacTh: pelleHHE 33/1ad HA HAXOXKACHUE MOJEKYISIpHOH (popmyIbl
BemecTBa. COCTaBJIEHHE 3a7a4 CaMOCTOSITEIbHO W ydacThe B KOHKypce «O3amaup apyral». OToop
WHTEPECHBIX 3aja4 A cOopHHUKa «O3a1adeHHast XUMUS IS FOHBIX XUMHUKOB).

T e M a «Pemenne 3a1a4 N0 XMMHMYECKHMM YPABHEHHSIM € Y4YacTHEM OPraHHYeCKHX
BewecTB». OCOOEHHOCTH MPOTEKAHUSI XUMHUUECKUX PEAKIH ¢ yYaCTHEM OpraHU4YeCKHX BEIIECTB.

IT PaKTHUE€CKaAa4dYacCTb: pCHICHUC 3a/]a4 HA HAXO0XICHUEC MACChbl, KOJIMYCCTBA BCIICCTBA,
o0Bema MNPOAYKTOB pC€aKUIHWU I10 MACCE, KOJIMYCCTBY BCIICCTBA, OG’BCMy HCXOIHBIX BCHIICCTB, Ha
HaXO0XIACHUEC MACChl IIPOJAYKTOB pPC€aKINH, €CJIN U3BCCTHBI MAaCChl BCEX MCXOJHBIX BCUICCTB (3a11aq1/1 Ha
I/136LITOK); HaXO0XIACHUC MaCChbl HMJIN o0bema IMPOAYKTOB pCAKIUU I1O HW3BECTHOM Macce WU 06’LeMy
HCXOJHOT'O BEIICCTBA, COACPKAIICTO IIPUMECH.

[TogroroBka ywamuMucsi JUIAKTUYECKOTO MaTepualia; y4acTHE€ B UIKOJBHOW M TOPOJCKOMN
ONIMMITHAJAX; COCTABIICHUE 3aIaHUI TI0O XUMHH I UHTEJUIEKTYalIbHOTO MapadoHa.

T e M a «I'eHeTHUYeCcKasi CBA3b MEXKIY OCHOBHBIMHM KJIACCAMH OPraHMYeCKHMX COeJIVHEHUIl.
I'eHeTnuyeckasi CBfAAI3b OPraHMYeCKHUX M HEOPraHMYeCKHUX BemecTB». (OCHOBHBIE KJacChl
OPTraHWYECKUX COCIUHEHHH. XUMHYECKHUE CBOMCTBA M OCHOBHBIE CIIOCOOBI MOTYUCHHUSI OPTraHUYSCKUX
BeriecTB. OCHOBHBIE CIIOCOOBI MEPEXoa OJHOTO Kiacca K apyromy. [lyTu mepexona oT OpraHu4ecKux
BEIIIECTB K HEOPTAaHUYECCKUM.
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IT PaKTHUYUCCKaAa4YacCTb: pCIICHUC 3a/la4 HAa LICIIOYKHU HpeBpaH_[eHI/If/'I; SKCIICPUMCHTAJIBHOC
OCYIICCTBICHUEC OTACIIbHBIX (bpal"MeHTOB OCIIOYECK HpCBpaH_[CHI/Iﬁ; COCTaBJICHUEC LCIIOYECK npeBpameHHﬁ
u OGCY)KI[CHI/IC panrOHAJIbHBIX CII0CO00B nepexoaa OT OAHOro0 Kjacca BCUICCTB K APYyromy.

T e M a «OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuum». OCOOEHHOCTH OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI ¢ ydacTHeM OpraHh4YecKux BemlecTB. PaccTtaHoBka k03()PUIIMEHTOB B
HUX METO/aMH JICKTPOHHOTO OanaHca U MOJTypeaKIuid.

[IpakTuueckKkasdacTb: pacCCTAHOBKA KOA((UILIMEHTOB B YPaBHEHUAX PEAKLU C y4acTHEM
OpPraHWYECKUX BEIIECTB; COCTaBICHUE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Odopmnenne TuAaKTHUECKOro MaTepuaa (KapToO4YKH C 3a/IaHUsIMH ), COCTaBIIEHUE KPOCCBOP/IOB.

T e m a «KadecTBeHHbIe peaKkHH HA OPraHUYecKHe BelecTBa». KauecTBeHHbIC peakiuy Ha
AJIKaHbI, HEMIPEICIbHBIC YTIICBOIOPOIbI, OJTHOATOMHBIC MPEACILHBIC CITUPTHI, MHOTOATOMHBIE CITUPTHI,
dbeHomNbl, anbIeruabl, KapOOHOBbIE KHUCIOTHI (OCOOCHHOCTh MYPaBHHHOW KHCIOTBHI), OCNKH, KHUPHI,
YTJIEBOMBI.

IT PaKTHUH4YCCKAaadgd4dacT b pCHICHUC OKCICPUMCHTAJIBHBIX 3aJad Ha OMNPCACICHUC
OpTraHHU4YC€CKUX BCLICCTB B pPACTBOPEC; IOJYUCHUC Mbllla B na60paTopHH. Pa3pa60TKa nporpaMmhbl H

y4acTHe B B€Uepe 3aHUMATEIIbHOM XUMUU.

Hrorosoe 3ansaTue. O000I1IEHNE MaTepuana MO PEIIEHUIO 3a/1ad C y4aCTHEM OpPTraHWYeCKUX
BEIIECTB, 00CYXAeHUE COOPHUKA 3a/1a4 TI0 OPTAHMYECKOM XUMUHU U €ro 3allluTa.

VYEBHbIN TUIAH YETBEPTOT'O TOJIA

No | Ha3zBanue pa3zena, TemMbl KonnuecTBo yacos ®opmbl aTTecTanun/
n/m KOHTPOJIA
Bcero Teopus | IIpaktuka

1. | BBoaHoe 3ansTHE. 2 2

2. | Tewma «Crtpoenue aToma, 2 1 1 CemuHap «Ort
nepuoandeckuii 3akou Jl. M. HaTpus 10 aproHa»
MenneneeBay. (uHTEpecHbIE (PAKTHI

0 XMUMUYECKUX
AJIEMEHTAaxX).

3. | T ewm a «XuMuyeckast KHHETHKa U | 5 2 3 Brimonnenue
KaTtann3. XUMHUYECKOe JKCIIEPUMEHTAIBHON
paBHOBECHE. paboThI

4. | T ewma «PacTBopbI». 4 2 2 Brinonnenue

AKCIEPUMEHTAIBHOMN
paboThI 1o
MIPUTOTOBJICHUIO
pacTBOpOB

5. | T e ma «IIpombItieHHOE 4 1 3 Pemenue 3aja4
MOJy4YEeHHE BayKHEHIINX Coobuenus
HEOPraHMYECKUX BEILECTBY. yyammxcs 0

BAKHEHIIINX

XUMUYECKHUX

IIPOU3BOJICTBAX.
6. | Tewma «Meramis». 5 2 3
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7. | T ewma «Hemeraiuibn. 4 1 3 CocraBncHue u
peIaKTUpOBaHUE
3a/1a4 Jiy1s1 COOpHHKA.

8. | O6oO6meHue. 8 2 6 CocraBnecHue
arpooma 3amay
«O3agaucHHAs
XAMHUSI.

9. | Urororoe 3aHsiTHE 1 0 1 CwmoTp 3HaHUM

Bcero: 35 11 24

COJAEPKAHUE ITPOI'PAMMBI YHETBEPTOI'O 'OJA OBYYEHUA

BBoaHoe 3ansaTue. MHCTpyKTaX MO TexHUKe Oe3omacHocTd. 3amaud 4-ro roaa oOydeHus.
Tematuka 3anstuit. [Ipodopuenranusi.

IIpakTryeckasdacTb: BBIBICHAE YPOBHS 3HAHUWA U YMEHUH 110 PELICHUIO 33/a4.

T e m a «Ctpoenne aroma, nepuoanyeckuii 3axkon JI. U. MenaeneeBa». DIEKTpOHHbIE U
rpadudeckre GOpMyIIbl aTOMOB M HOHOB, HAXOJSIINXCS B OOJBIINX M MAJIBIX TIEpPHUOJIaX.

[IpakTHmyecKkasdacTh: HAMCAHUE DICKTPOHHBIX U TpadudecKuX (HOpPMYJI aTOMOB H
MOHOB; ceMuHap «OT HaTpHs 10 aproHay (HHTepecHbIe (AKThl O XUMUYECKUX JIEMEHTAX ).

T e M a «XuMHYeCKasi KHHETHKA U KaTaJIM3. XMMHYecKoe paBHOBecHe». DHEPrys akTUBaLlUU.
[TpaBuno Baut-I'odpda. Katanuzatop. 3akoH neiictByromux macc. CKOpOCTh XUMHUYECKOW peaKkIuy.
Koncranra ckopoctu peaknuu. Cmenienne xumudeckoro pasHoBecus. llpunnun Jle Illarenswe.
KoHcTanTa paBHOBECHS.

IT PaKTH4YC€CKadgddIacT b PCIICHUC 3aJa4 HAa OINPECACICHUC CKOPOCTHU PCaKIHMU; Ha
OMnpeaACIICHUEC KOHCTAHTBI PAaBHOBCCHUA; Ha CMCIICHHUC XHMUYCCKOTO PABHOBECHA IIPU HM3MCHCHHUU
TEMIICPATypPbl, HaBJICHUA, KOHHGHTpaLII/Iﬁ BCIICCTB, HeﬁCTBHH KaTaJin3aTtopa, BbIIIOJIHCHUC
BKCHGPHMCHTHHBHOﬁ pa60Tr,1, I[OKa3BIBaIOHIeI\/JI, YTO BJIMUAHUEC pa3JINIHBIX yCHOBI/II\/’I CIIOCOOHO U3MEHSTH
TE€YECHHE XUMHYECKOM pCaKIuu.

T e M a «PacTBopsbI». [loBTOpEeHME: BUIbI KOHIIEHTPALU (TIPOLIEHTHAS U MOJISIpHAsT ); TIEPEXO0T OT
OJIHOrO0 BHJA KOHIEHTpauuu K apyroMmy. CmemmBaHue pacTtBopoB. Meron kpecrta. IIpumeHeHue
pacTBOpOB B ObITY. [IpuMeHeHrEe pacueToB KOHIIEHTpALUi paCTBOPOB B )KU3HH.

[IpakTudecKkasyacTb: pellicHUE 3a/1a4 Ha CMEIIMBAHUE PACTBOPOB; TIEPEXO OT OJHOTO
BUJa KOHIIGHTpAIMi K APYromy; BBHITIOJHEHHE SKCIIEPUMEHTATbHOW pabOThl MO MPUTOTOBICHUIO
paccosna, cuporna M JIpyrux pacTBOPOB ONPEEICHHON KOHIIEHTPAIMK JUIsl UCIIOJIb30BaHUS Ha ypOKax
XUMUH.

T e m a «IIpomMbIlVICHHOE TOJIyYeHHEe BasKHEHIIMX HEOPraHM4YecKux BemiecTB». CHHTE3
ammuaka. [Ipon3BoACcTBO CepHOM KUCIOTHl KOHTAKTHBIM CITIOCOOOM.

IT PaKTHUYCCKasdgd4dacCTb: pPCHICHUC 3aa4 HAa TUIINYHBIC TCXHOJIOTHNYCCKHUEC ITPUCMBbI
MNPOMBIINIJICHHOT'O ITOJYUYCHUS aMMHAKa U CGpHOfI KHUCJIOTHI. COOGH_IGHI/ISI ydamuxces o BaKHEHIIINX
XUMHYCCKUX ITPONU3BOACTBAX.
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T e m a «Metasub». Metamst |, I, 1l rpynn rnaBubix moarpymm. MeTamibl mOOOYHBIX
noarpynn. Ux gusnueckue u XuMudeckue CBOMCTBA, CIIOCOOBI OIY4YEHUs, IPUMEHEHHE.

IT pPaKTHUYCCKad4dacCTbhb: pCUICHHUC 3a/la4; BbIIIOJIHCHUC E)KCHepI/IMeHTaJIBHOﬁ paGOTbI Ha
OCHOBHEIE cBoMcTBa MeTaiuioB. CocTaBlIeHUE B PEAAKTUPOBAHUEC 3ada4 A1 C60pHI/IKa.

T e m a «Hemetasuab». Hemeramer IV, V, VI, VII rpynn rmaBueix noarpymi. Ux gusnueckue
U XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTydeHHUs, TpuMeHeHHe. OCHOBHBIE COSTMHCHHUS.

[IpakTuyeckasyacThb: pelIecHHE 3a]a4; BHIIOTHEHUE SKCIIEPUMEHTAIbHON paboThl Ha
OCHOBHBIE CBOICTBa HeMeTaIIoB. COCTaBJICHNE M peIaKTUPOBAHKE 3a/1a4 ISl COOPHHKA.

O06o0menue. O600IIeHNE U 3aKpETJICHHE U3yYeHHOTO Marepuana. KoMOMHMpOBaHHbIE 3aauu
110 HEOpraHU4YecKoil u opranndeckor xumun. Tecrosble 3aganus. [Toagroroka k EI'D.

I1 pPaKTHUYUCCKasd4dacCT b: pCHICHUC KOM6I/IHI/IpOBaHHLIX 3ajJad I10 OpFaHquCKOﬁ u
H€0pFaHI/Iq€CKOI71 XHMUH, BBIITIOJITHCHHUEC TCCTOBBIX SaI[aHI/If/'I; pa60Ta Ha KOMIILIOTEpAax 11O BBIITOJIHCHUIO
TCCTOBBIX 3a,I[aHPII>i; IIOArOTOBKa K EFB, COCTaBJIEHHE ajJbOoMa 3aJga4 «O3az[aquHa;1 XUMMU.
CocraBicHue SKCHICPUMCHTAJIBHBIX 3a/ia4, UX BBIIIOJIHCHUC W 3alllHUTA. CMOTp 3HAHHIA.

Hrorosoe 3ansatue. OOCyKIeHHE PE3yJIbTaTOB 3aHATUI 11O IPOrpaMMe 3a MPOLIEAINI IO/ U 3a
BCE YEThIPE TO/1a.

1.4. IINTAHUPYEMBIE PE3YJIbTATBI

[To okOHYaHMM BCEro Kypca LIKOJIBHUKH OyIyT YMETh NMPUMEHSITh TEOPETUUYECKUE 3HAHUS NPU
pEeLlIeHNH 3aJa4; pelaTh 3aJaud OCHOBHBIMH CIIOCOOaMHU M METOJIaMH; COCTABISATh KOMOMHUPOBAHHbBIE
331a4d C yYaCTHEM OpPraHWYECKMX M HEOPraHMYECKUX BELIECTB; BBINOJHATH Pa3IU4HBIC BUBI
HKCIEPUMEHTANBHBIX 33/1a4; HAaXOJUTh PALMOHAIBHBIN CIOCOO pEeLIeHHs OIpe/esIeHHONW 3aaud U
IrPaMOTHO €€ 0pOpPMIISITh, & TAKXKe paboTaTh C TECTOBBIMH 33JaHUSIMU 110 KHUTaM M C UCII0JIb30BAaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTHH.

O:kunaemble pe3yabTarbl. [lociae MpoXoXaeHHS MporpamMmbl  1-ro  roga oOydeHHS
oOyuJaromue OyayT:

* 110 m e m e «Pacmeopuiy:

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

2) 3Hamp OCHOBHBIC BH/bl KOHIICHTpAIUN pPacTBOPOB (IIPOIIEHTHAs W MOJISIpHAsS); CIIOCOOBI
nepexoja OT OJHOIO BHJA KOHIICHTPALMK K APYrOMY; OCHOBHBIE OTpPACiId IPOU3BOJACTBA, TIIE

MIPUMEHSIOTCS PACUEThI HA PaCTBOPBI;

3) ymemsb TIPOM3BOANTH pPacUeThl Ha OMpE/eiICHHE MPOIEHTHOW W MOJISIPHOM KOHIICHTPAIUi
pacTBoOpa; MePEeBOAUTH MOJIIPHYIO KOHIIGHTPAIIUIO B MIPOLIEHTHYIO H HA000POT;

* 110 m e M e « OCHOBHbIE NOHAMUSL U 3AKOHbL XUMUUY:

1) 3Hamb OCHOBHBIC 3aKOHBI U IIOHATHUA XUMHUHU (aTOM, MOJICKYJIa, OTHOCUTCIIbHAA aTOMHAsA Macca,
OTHOCHUTECIIbHAsA MOJICKYJIApHasd MacCa, KOJIMYECCTBO BEIICCTBA, MaCCOBasd A0JIA XUMUYCCKOr'o 3JICMCHTA
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B BEIIECTBE, HOPMAJIbHBIE YCIIOBHUSA); 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH ABOIaJIpo, YUCIO
ABoranpo;

2) ymemp POU3BOIUTH PACUYCTHI C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB M ITOHSTHH;
* 110 m e M e «l azoobpaznvie geujecmear:
1) umems npeocmasnenue 06 0COOEHHOCTIX CTPOCHUSI Fa3000pa3HbIX BEIIECTB;

2) ymems TIPOU3BOJUTH PACUCThl HAa OMPE/E/ICHHEe OTHOCHUTEIBHOW IUIOTHOCTH Ta3000pa3HoOro
BELIECTBA, BHIYUCIIEHUE YEPE3 HEE OTHOCUTEIBbHOM MOJEKYJISIPHOW MacChl ra3000pa3HOIO BEILECTBA;
BBIUMCIIATh Maccy ra3oo0pa3HOro BellecTBa MO ero oobemy M 00BeM IO HM3BECTHOM Macce MpH
HOPMAJIBHBIX YCIIOBUSIX C HCIIOJIb30BAaHMEM MOJISIPHOTO OObeMa Ta30B; OINPEACNISTh MOJICKYJISIPHBIE
(bopMyIIbI BELIECTB 10 MACCOBBIM JIOJIIM XMMHUECKUX DJIEMEHTOB U OTHOCHTEIHHOM MIIOTHOCTU T'a30B.

KpOMe BbIICTICPCUYHUCIICHHOT'O 06yqa}0mne IIoJiydaTb BO3MOXHOCTHL HAYYHMTBLCH COCTaBJIATH
3aga4dyd I10 AJaHHBIM TEMaM, YTO CHOCO6CTByeT MOBBIIICHHUIO YPOBHA OTBCTCTBCHHOCTH YUYCHHKA,
CaMOOILICHKHU U CTATyCa pe6eHKa 3a CUCT COPCBHOBATCILHOI'O 3(1)(1)6KT3.

Osxupaemble pesyabTarbl. [locie mnpoxoxaeHuss MnporpamMmbl  2-ro  roga oOy4yeHHs
oOyuatomue OyayT:

* 110 m e M e «PeweHnue 3a0au no xumuueckum ypagHeHUIM»:
1) umems npeocmasnenue 0 XUMUUECKUX PEAKIIUAX, UX BUIAX;

2) 3Hamp OCHOBHBIC TPUHIMUIBI PEIICHHS 33734 [0 XHUMHUYECKUM YPaBHECHHUSIM; METOJUKY
peleHHs 3a/1a4 10 XUMHUYECKUM YpaBHEHHUSIM, €CIIH OJTHO U3 pearupyrollux BEIIECTB JaHO B U30BITKE;
Ha BBIXOJ IPOJYKTa, IPUMECH, PACTBOPBHI;

3) ymems wucnonb3oBaTh 3HaHUS 1-rO TOMa OOY4YCHWs; NeNaTh BBIYUCICHHS 1O XUMHUYSCKHM
YpaBHEHUSAM Ha HaxXOXJAEHHE Macchl (KOJIMYECTBa BEIIECTBA) MPOIYKTOB pPEAaKIUU IO Macce
(komMYecTBy BeLIECTBa) BCTYNAIOUIMX B pEaKIMI0 BEUIECTB M HAO0OpOT; pemarh 3aJadd o
XUMHUYECKHM YpPaBHEHMSM, B KOTOPBIX YYacTBYIOT TIa3000pa3Hble BEIECTBA, HUCIONb3Yys 3aKOH
OOBEMHBIX OTHOIIEHMH Ta30B; MPOU3BOAUTH pacueThl MO TEPMOXHUMHUYECKHUM YpaBHEHUSIM;
MIPOU3BOIUTH PACUETHI IO XUMUYECKUM YPABHEHUSM (€CJIH OJTHO U3 BEIIECTB IaHO B U30BITKE, HA BBIXO]]
MPOAYKTA, IPUMECH, PACTBOPHI) U COCTABJIATH 331a4H, UCIIOJIb3YS 3HAHUS O CBOMCTBAX HEOPTaHUUECKUX
BEILECTB;

* 110 m e M e « OKuCIumenbHo-60CCMAHOBUMENbHbLE peakyuury.:

1) 3namb 00 OKHCIUTEIEHO-BOCCTAHOBUTEIBHEIX p€akuugax; O TIIOHATUHU OKHUCIUTECIIb U
BOCCTaAHOBHUTCIIb, IOHATHAX OKHCIUTENbHBIN 1 BOCCTAHOBUTEIBbHBIN nmponecc,

2) ymemop OIIPCACIIATH CTCIICHHU OKHCJICHUA XHUMHUYCCKUX 9JICMCHTOB, PACCTaBIIATH
KOS(l)(bI/II_[I/IeHTBI B XHMHUYCCKHUX PpPC€aKIHAX C YYaCTUEM HCOPraHWYCCKHUX BEIICCTB MCTOAAMU

3IIEKTPOHHOTO OanaHca v MoJypeaKInii;

* 110 m e M e «I enemuueckas ces3b Meofcdy OCHOBHbIMU K1ACCAMU HEOPSAHUYECKUX COCOUHEHULLY:
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1) 3Hamb XUMHUYECKUE CBOMCTBA M CIIOCOOBI TMOJIYYCHHS OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX
COECIUHCHMI,

2) ymemb 3anUCHIBATh PEAKIUH «IEMOYKH MPEBPAIICHHI», C Y4YaCTHEM HEOPraHHMYECKUX
BEIIECTB; pELIaTh W COCTaBJIATh 3aJaud Ha «IEMOYKH IPEBPAIICHUN»; BBIAEIATh IJIABHOE U
aHAJIM3UPOBATh X0/ PEIICHUS «LETIOYKH ITPEBPAILEHUII.

* 110 m e M e «Kauecmeennvie peakyuu na HeopeaHuyecKue eujecmean:

1) umems npedcmasnenue 0 KaUECTBEHHBIX PEAKLUIX U UX IPHMCHEHHU;

2) 3uamp ¥ coOMIONATh MpaBHJIA TEXHUKA OE30MACHOCTH IpU pPaboTe ¢ XUMHUYECKUMH
BEIIECTBAMH M OOOPYAOBaHUEM; pEareHThl W METOJUKY IPOBEJCHHS KAYEeCTBEHHBIX PEaKIHMid Ha

OCHOBHBIC KAaTUOHBI 1 daHHMOHbI HCOPTraHNYCCKHX BCIIICCTB,

3) ymemsp IIPOACIIBIBATH KAYCCTBCHHBIC PCAKIIUHN,; IPUMCHSITH IIOJTYYCHHBIC 3HAHUS IIPU PCILICHHUU
M COCTABJICHUH 3aJia4 Ha OIIPCACICHHUEC BCIICCTB B paCTBOPC.

Kpome BbllIENepeynCIEHHOT0 HIKOJBHUKM ydaTcsl o0jiazaTh BOJEM M HAacCTOWYMBOCTBIO B
JOCTHXKECHUHN IIOCTABJICHHON IENM, CTAHOBATCS CIIOCOOHBI BECTH MCCIIEAOBATENBCKYIO PaboTy IO

OIIPCACIICHUIO XUMHUUCCKUX BCIICCTB.

O:xunaemble pe3yabTarbl. llocne mnpoxoxnaeHus mnporpaMmbl 3-r0  Trofa oOydeHus
obOyyJaromue OyayT

* 110 m e M e «Haxoorcoenue monekyisapHoti popmynvl Op2anuuecKko20 6ewecnmeay:

1) 3nams 06 0COOCHHOCTSIX CTPOCHHS OPraHUUYECKUX BEUIECTB, UX MHOTOOOPA3UH U CBOICTBAX;

2) ymempb HaxXOAUTb MOJICKYJISIPHYIO (OPMYITy OPraHMYECKOTrO BEIIECTBA IO MACCOBBIM JOJISIM
BXOJILINX B HEro XMMHUYECKUX 3JIEMEHTOB, MO0 Macce (00beMy, KOJIMYECTBY BEIIECTBA) MPOAYKTOB
CTOpaHUs U OTHOCUTENBHOM IIIOTHOCTH €r0 MapoB MO KAKOMY-JINOO APYroMy rasy;

* 110 m e M e «Pewenue 3a0au no XumMuyeckum ypasHeHUusam ¢ y4acmuem opeanuyecKux 6euecmen:

1) 3Hamb 0COOEHHOCTH XUMHYECKUX MTPOIIECCOB C YYaCTHEM OPTraHUYECKUX BEIIECTB;

2) ymems POU3BOIUTH PACUCTHI M0 XMMHUYECKOMY YPaBHEHHUIO; COCTABIIATH 3a/1a4d C y4acTHEM
OpPraHMYECKHX BEIIECTB Ha HAX0XJIEHHE MacChl, 00beMa, KOJIMYECTBA BEIIeCTBa MPOAYKTa PEAKIIUU U

HCXOJHOT'O BEHIECTBA, HA IPUMECH, BBIXO/J ITPOAYKTaA, H30BITOK OJJHOI'O N3 UCXOJHBIX BCIIECCTB,

emo m e M e «l enemuueckas cesa3b Meofcdy OCHOBHbIMU KllaccdMU Op2aHU4YEeCKUX CcoeOuHeHull.
I'enemuueckas ces3v Op2aAHUYEeCKUX U HEeOP2AHUYECKUX 6eUleCmE) .

1) 3Hamb XMMUYECKUE CBONCTBA M CIIOCOOBI MOJTYYEHHSI OPraHHYSCKHUX BEIIECTB;

2) ymemsb peniath U COCTABIATH ICTIOYKU MPEBPAIICHUH C yJacTHEM OPraHUYEeCKUX BEIICCTB;
pemiath paszjiMyHble BHABI 3aJa4 [0 IENOYKaM IMPEBpAIIEHUN C HCIOIb30BAHHEM OPTaHMYECKUX
BEIIECTB; YMETh peIllaTh U COCTaBIAThH 3aJauM IO IeMOYKaM MPeBpalIeHH, KOTOpble YKa3bIBAIOT HA
B3aUMOCBSI3b HEOPTraHUYECKUX BEIIECTB C OPraHUYECKUMU;
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* 110 m e M e « OKucaIumenbHo-60CCMAHOBUMENbHbLE peakyuury.:

Ymems PacCTaB/IAITh KOS(i)(bI/II_[I/IeHTBI B YPaBHCHHAX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKum”I C Yy4aCTUCM OpPraHM4YCCKUX BCUICCTB MCTOAOM JSJICKTPOHHOI'O Oamanca u MCTOJ0M
nonypeaKuHﬁ; COCTAaBJIATh YPAaBHCHHUSA OKHUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

* 110 m e M e «Kauecmeennvie PEAKYUU HA OpcaHUYeCKUe seuiecmear.

1) 3namb TExHHKY OE30MACHOCTH MPHU pabOTe ¢ OPraHUYCCKMMHU BEIIECTBAMH, pPEarcHThl U
METO/IbI POBEJICHUS KAYECTBEHHBIX PEAKIIMI Ha Pa3INYHbIC OPTraHUYCCKHE BEIIECTBA,

2) ymemsp IIPOACIIBIBATH KAYCCTBCHHBIC PCAKIUHN,; IPUMCHATDH IMOJTYYCHHBIC 3HAHUA ITPHU PCIICHUN
N COCTABJICHMU OJOKCIICPHUMCHTAJIBHBIX 3aa4 Ha OMNPCACICHUC OPraHMYCCKUX BCHICCTB B PACTBOPC,

pa6OTaTB C XUMHWYCCKHMMHU B€IICCTBAMU U XUMHUYCCKUM OGOpy,Z[OBaHI/IeM.

KpOMe BBIICIICPCUYNUCICHHOTO INKOJBbHUKU YYAaTCd YYHUTHCSA, Y HUX PaCHIUPSACTCIA KpPYrosop,
IMOBBIIIACTCA YPOBCHb MHTCIIJICKTA.

Osxupaemsle pe3yabrarthl. [locie npoxoxxaeHus nporpaMMsl 4-ro rojga o0yueHus: o0ydaromue
Ooyayr:

* 10 m e m e «CmpoeHnue amoma, nepuoouneckuii 3akoun /[. 1. Menoeneesay:
1) 3nams cTpoeHue aToMa;

2) ymemsb, WCTOJB3YS MEPUOJHUYCCKYI0 CHCTEMY 3JEMEHTOB, HM300pakaTh 3JICKTPOHHBIC |
rpadgudeckre GopMyabl aTOMOB U HOHOB AJIEMEHTOB;

10 m e M e «Xumuveckas KuHemuxa u kamanius. Xumuueckoe pasHoesecue».

1) 3Hamb OCHOBHbIEC TIPUHIIUIIBI TPOTEKAHUS XUMHUCCKHUX PEAKIINiA;

2) ymemsb TIPOM3BOUTEL PacUYeThl M COCTABIATH 3a/1a4d Ha OMpEICIeHHEe CKOPOCTH XUMHUYIECKOM
PC€aKni, KOHCTAHTbI PAaBHOBECHA, IMPOTHO3UPOBATh TCUCHUC XHUMHUUYCCKUX peaKHI/Iﬁ IIpru U3MCHCHUU
TeMIEepaTypbl, JaBJICHUS, KOHLIEHTPaUUl BEIIECTB, IEUCTBUU KAaTAJIU3aTOPa; MPOBOAUTH XUMHUUECKUE
SKCIIEPUMEHTHI;

* 10 m e M e «Pacmeopoly:

ymemb TIPOU3BOJINTH PACUEThl HA ONPENICTICHHE KOHIICHTpAMi MPU CMEIIMBAaHUN PACTBOPOB; C
MIOMOILIBIO PA3JIMYHBIX PACYETOB NEPEXOJAUTH OT OJHOTIO BHAA KOHUEHTPALUMM K APYromy; FOTOBUTH
pPacTBOPHI 3aIAHHON KOHILIEHTPAIUK;

* 110 m e M e «IIpombliuunenrnoe noryyenue adCHeUUx HeoOpeaHUIeCKUx 6euecme:

1) 3Hamp TPOMBIIICHHBIE CIIOCOOBI MOJYYCHHS aMMHAKa, CEPHOM KHCIOTHI; O BaKHEUIIIMX

XUMHUYCCKUX 3aBOJAax B Poccun n UensouHckoM o6nacm; O BJIMAHHUH XUMHYCCKUX IMPOU3BOACTB Ha
9KOJIOTUYCCKYHO 06CTaHOBKy MCCTHOCTH,
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2) ymemsp pClIaTb MW COCTABJIATH 3aJa4d IO TUIMYHBIM TCXHOJIOTMYCCKHUM IIpHeMaM
IIPOMBIIIJICHHOI'O IMOJIYYCHHA aMMHUaKa 1 cepH0171 KHUCJIOTBI,

eno mem e «Memannviy:

1) 3namb OCHOBHBIC CBOMCTBA U CITOCOOBI MOJTYUCHHS METAIIIOB;

2) ymems TPUMEHSATH IOJYYEHHBIE 3HAHUSA NPH PEHICHWHM 3aJa4 Ha OCHOBHBIC CBOWCTBA W
CIOCOOBI TMOJYyYEHUS] METAJJIOB; MPOBOJAUTH XMMHYECKHUE HKCIIEPUMEHTBI; COCTaBIIATH YpPaBHEHUS
3JICKTPOJIN3a B peliaTh 10 HEMY Pa3IMYHbIC THITBI 33/1a4;

* 110 m e M e «Hememannviy:

1) 3Hamb OCHOBHBIC CBOWCTBa HCMCTAJZIOB, HMX PACIIOJIOKCHHUC B nepnonnquKoﬁ Ta6J'II/II_Ie;
OCHOBHEIC CIIOCOOBI MOJIYUCHH A HEMCTAJIJIOB,

2) ymemb TIPUMEHSTH MOJIyYCHHBIC 3HAHUS MPU PEIICHUU PA3JIMYHBIX THIIOB 3a/]a4; MPOBOIUThH
XUMUYECKHUE IKCIIEPUMEHTHI; OCYLIECTBIIATh U COCTABIATh N€HETUYECKUE 1IENIOYKH, YKa3bIBAIOIINE Ha
B3aUMOCBSI3b HEMETAIIOB U METAJLIOB.
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PA3JIEJI 2. KOMIIJIEKC OPTAHU3ALIMOHHO-IIEJAT'OI'HMYECKHUX YCJIOBUMN

2.1. KAJIEHIAAPHBI YYEBHBIA I'PA®UK
Kanennapupiii yaeOHBIH rpadyK cOCTaBIACTCS HA KaXKbIM yU€OHBIN IO /151 KOHKPETHOU TPYIIITHI
o0yyJaromxcs.
KAJEHJIAPHBIV YYEBHBIN I'PA®UK ITEPBOI'O I'OJIA OBYYEHMS (8 kaacc)

Neri/rm | Jlara Tema 3ansaTUsA KonuuecTBo yacon
Bcero Teopus IIpakTrka
1. | 06.09 | BBoauoe 3ausitue. Tb 1 1
PacTBopsl (9 yacoB: 34 Teopusi; 64 NPaKTHKA)
2. | 13.09 | Beruucnenue MaccoBOU OOIU 2 1 1

20.09 | pacTBOpEHHOTrO BEIECTBA U MACChI
BEI[ECTBA B PACTBOPE.

3. | 27.09 | Pacuetsbl, CBSI3aHHBIC C MOJISIPHOI 3 1 2
04.10 | koHmeHTpanKE
11.10
4. | 18.10 | [lepexom OT OAHOIO BHIA 4 1 3
25.10 | KOHLIEHTpALIUH K IPYTOMY
08.11
15.11
OcHoBHbBIE NOHATHS U 3aKOHBI XuMuu (16 yacoB: 34 Teopus; 134 npakTuka)
5. | 22.11 | Pacuer OTHOCHTEIBHOMN MOJISIPHOM 2 1 1
29.11 | maccel coeqHEHUS
6. | 06.12 | Beruncnenue OTHOCUTEILHOM MACChI 1 1
3JICMEHTOB B BEIIIECTBE
7. | 13.12 | Onpenenenre MacCOBOH JIOJTH 1 1
XHMHYECKOTO 2JIECMEHTA B BEIIIECTBE
8. | 20.12 | PacueT macchl 3JIEMEHTA 10 U3BECTHOM 1 1

MaccCe BCUIECTBA, COACPIKAIICTO
JIaHHBIN dJIEMEHT

9. | 27.12 | BeruncieHue Macchl BEIIECTBA 10 1 1
Macce dJIEMEHTA B HEM

10.| 10.01 | UaauBuIyanbHbIE KOHCYIbTAIINH 1 1

11.| 17.01 | Beruucienue KoJIu4eCcTBa BELIECTBA 10 1 1
ero mMacce

12.| 24.01 | Pacyer macchl 110 H3BECTHOMY 1 1
KOJIMYECTBY BeIeCTBA

13.| 31.01 | MeauBMayambHBIE KOHCYIHTAUN 1 1

14.| 07.02 | Pacuer npocreiinieii GopMyIbl 2 1 1

14.02 | BermrecTBa IO MACCOBBIM JIOJISIM
3JIEMEHTOB B COEIMHEHNN

15.1 21.02 | UaauBuyanbHbIe KOHCYIbTAIINH 1 1

16.| 28.02 | Pacuer uncna gyacTuil (MOJICKY, 2 1 1
07.03 | aTomMOB) 1O €ro Macce, 10 KOJIMYECTBY
BEIIIECTBA WK 10 00beMy. Uncio
ABoraapo

17.| 14.03 | UaauBuIyanbHbIe KOHCYIbTAIIMH 1 1

I'a3000pa3nbie BemecTBa (8 4acoB: 24 Teopusi; 64 MPaKTHKA)
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18.| 21.03 | Th. Onpenenenne OTHOCUTEILHOM 2 1 1
04.04 | mmoTHOCTH ra3a
19.| 11.04 | BeluncieHre OTHOCUTEILHOM 1 1
MOJIEKYJIIPHOM MacChI I10 €r0
OTHOCHUTEJIBbHOM INIOTHOCTH
20.| 18.04 | Ompenenenue Macchl Ta3000pa3HOTO 1 1
BEIIECTBA 10 €ro 00beMY MpHU
HOPMAJIBHBIX YCIOBUAX. MOJISpHBIN
00BEM ra3oB
21.| 25.04 | Beruucnenue oobema ra3000pa3HOTO 1 1
BEIIIECTBA 10 €r0 Macce, M0 KOJIUYECTBY
BEILIECTBA
22.| 16.05 | Ompenenenue GopMyiibl BEIIEeCTBA MO 2 1 1
MAaCCOBBIM JOJISIM 3JIEMEHTOB U
OTHOCHUTEIBHOM MIOTHOCTH ra3a
23.| 23.05 | MnauBuayanbHble KOHCYIbTAIIUH 1 1
24.| 30.05 | UTorosoe 3aHsATHE 1 1

Hroro: 35 yacos

KAJIEHIAPHBINA YYEBHBIN T'PA®UK BTOPOI'O T'OJIA OBYUEHMS (9 kiacc)

Neri/rm | Jlara Tema 3ansaTus KonunuecTBo yacon
Bcero Teopus IIpakTrka
1. BBoanoe 3anusitue. Th 1 1
Pemenne 3a1a4 no xumu4yeckuM ypasaeHusim (20 yacoB: 64 Teopusi; 144 npakTuka)
2. Boruncnenue maccbl (KoJu4ecTBa 2 1 1
BEIIeCTBa) 00Pa3yIOIIUXCS BEIIECTB MO
Macce (KOJIMYeCTBY BEIIECTBA)
BCTYIHBIINX B PEAKIIHIO BEIICCTB
3. Brrancinenne o6bema ra3oB 1o 1 1 1
M3BECTHOM Macce (KOINYECTBY
BEIIIECTBA) OJTHOTO U3 BCTYIHBIIHUX B
PEaKIUIO WM MOTYYUBIIUXCS B
pe3ysbTaTe €e BEIIeCTB
4, NunuBuayanbHble KOHCYIbTAlUN 1 1
5. Pacder 00beMHBIX OTHOIIICHUH Ta30B 2 1 1
0 XMMHYECKUM YPaBHEHUSIM
6. PacueTsl 1o TEpMOXUMUYECKAM 1 1
YPaBHCHHSIM
7. PacueTsl Mo XUMUYECKUM YpaBHEHHSIM, 3 1 2
€CJIM OJTHO M3 PEarupyroInX BEIIeCTB
JTaHO B M30BITKE
8. NunuBuayanbHble KOHCYIbTAlUN 1 1
9. OmnpeienieHre MacCOBOM MM 00BEMHON 2 1 1
JIOJTK BBIXO/1a TIPOJYKTA OT
TEOPETUYECKH BO3MOKHOTO
10. HNunuBuayanbHble KOHCYIbTALUU 1 1
11. Brrumncienne Maccol win o0bema 2 1 1
MIPOJIYKTa PEAKIIUH 110 H3BECTHOM
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Macce Ui 00bEMY UCXOIHOTO
BEIL[ECTBA, COJIEPIKAILEr0 IPHUMECH

12. HaxoxaeHne Maccol (KOJIMYECTBA, 2 1 1
00beMa) MPOJIyKTa Peakivu 1o
HCXOJIHOMY BEIIIECTBY, HAXOSAIICMYCS
B pacTBOpe
13. WNunuBuayanbHble KOHCYIbTAalUU 1 1
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (5 yacoB: 24 Teopus; 34 MPaKTHKA)
14, OKUCIUTEILHO-BOCCTAHOBUTEIILHbBIE 2 1 1
peaknuu. PaccranoBka
KO3 (UITUEHTOB METOJIOM
AJIEKTPOHHOTO Oajlanca
15. OKUCIIUTEIEHO-BOCCTAHOBUTEILHBIC 2 1 1
peakuun. PaccranoBka
KO3 () PHUITMEHTOB METOIOM
MOJIypeaKkui
16. WuauBuayalibHbIe KOHCYJIbTAIUU 1 1
I'eHeTu4eckasi cBsA3b MeK/Iy OCHOBHBIMH KJIaCCAMM HEOPTaHMYeCKHUX COeJUHEeHUIt
(3uaca: 14 Teopusi; 24 NPaKTHUKA)
17. Haxoxxnenne maccol (KoaudecTBa 3 1 2

BEIIECTBa, 00bEMa) 1O IIETIOYKE
IIPEBpAILCHUI

KauecTBeHHbIE peakiii HAa Heoprannveckue Bemecrsa (5 yacos: 2

4 TeopHusi; 34 NPAKTHKA)

18. Pemrenne 3ama4u Ha Ka4eCTBEHHOE 5 2 3
OTpeieIeHue KaTHOHOB U aHHOHOB
HeOpFaHI/I‘ICCKI/IX BCIICCTB

19. HTorosoe 3ansTue 1 1

Hroro: 35 yacos

KAJIEHJAPHBIN YUEBHBII TPA®UK TPETHETO I'OJIA OBYYEHMSA (10 kinacc)

Nerr/m | Jlara Tema 3ansaTusA KonunuecTBo yacos
Bcero Teopus IIpakTuka
1. BBoanoe 3ausatue. Thb 1 1
Haxo:xnenne MosiexyasipHoii popmy.ibl opranuydeckoro Beuiecrsa (5 yacos: 24 Teopusi; 34
NPaKTHKA)
2. Haxoxaenue MonexynsipHoi (opMyIibl 2 1 1
BEIIIECTBA [10 MACCOBBIM JIOJISIM
BXOJISIIIIUX B HETO XHMUYECKHX
HJIEMEHTOB
3. HaxoxeHre MoJaeKynsspHON GOpMyIIbI 2 1 1
ra3o00pa3HoOro BELIECTBA 110 Macce
(00beMy, KOTUYECTBY BEIIECTBA)
IPOAYKTOB CTOPaHUs U INIOTHOCTHU €r0
1apoB 110 KaKOMY-IH00 Jpyromy rasy
4, NunuBunyanpHas KOHCYJIbTAIIHS 1 1

Pemenue 3a1a4 1o XuMH4eCKHUM YPAaBHCHHUSAM C YHACTHEM OPraHUYE€CKHUX BEIIECCTB

(8 yacoB: 34 Teopusi; 54 MPaKTHKA)
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5.

Haxoxnenne maccel (00bema)
MIPOJIYKTa PEaKIuu 1Mo Macce (00beMy)
HCXOJIHOTO OPTaHUYECKOTO BEIIECTBA,
COJIep KaIIero MpUMecH (Ha pumepe
QJIIKAHOB, AJIKEHOB, aJIKaMEHOB,
AJIKUHOB)

Pemenue 3agau Ha BBIXOJ IPOAYKTa

2

Pemrenne 3aJa4 Ha H30BITOK OAHOI'O U3
BCIICCTB

3

I'eneTuyeckasi cBI3b MeK1y OCHOBHBIMH KJIACCAMH OPraHUYeCKHX COeMHEHMI.
I'eneTnyeckas cBsi3b OPraHUYecKUX U Heopranudeckux Bemects (10uacos: 34 Teopusi; 74

NPaKTHKA)

8.

Ocy1ecTBiIeHHE LENOYKH
IIPEBPALLCHN, pELICHUE 110 HEH
SKCHEPUMEHTANLHBIX 3a/1a4 (Ha
pUMeEpe YIIIeBOJI0OPOJIOB)

3

1

2

Ocy1ecTBiIeHHE LENOYKH
IIPEBPAILCHN, pELIEHUE 110 HE
SKCHEPUMEHTANBHBIX 3a71a4 (Ha
IIPUMEPE KUCIOPOACOAEPIKAIUX
OpraHMYECKUX BEIIECTB)

10.

Ocy1iecTBiieHNE LIETOYKH
MPEBPAILCHUH, CBSI3bIBAIOIIEH
OpraHWYECKHUE U HEOPTraHUYECKUE
BelllecTBa. Perenue no Heu
HKCIIEPUMEHTAIIbHBIX 3a/1a4

11.

Ocy1iecTBiieHHE IETTOYKH
IIPEBPAILCHN, pELICHUE 10 HEH
JKCIIEpUMEHTANBHBIX 337124 (Ha
IpUMepe a30TCOAEPIKALUX BEIIECTB)

12.

I/IHI[I/IBI/II[yaJ'IBHaﬂ KOHCYJIbTallHusA

1

Oxucan

TeJbHO-BOCCTAHOBHUTEIbHbIC peakuuu (34aca: 14 Teo

pUsi; 24 NPAKTHKA)

13.

PaccranoBka k03¢ (pUIIMEHTOB B
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX
PEaKIMAX C y4YacTHEM OpTraHMYEeCKHX
BEIIECTB METOJIaMH JJIEKTPOHHOTO
OayraHca 1 MoJTypeaKiui

3

1

2

KauecTBeHHBbIE peakiii HA OPraHnvecKue BeulecTna (74acoB: 24

Teopusi; SY mj

PAKTHKA)

14.

OnpeneneHre OpraHnyeCKuX BEIIECTB
C TIOMOUIbIO KAUE€CTBEHHBIX PEaKLUi
(anmkaHbl, HEMpeieIbHbIE
YTJI€BOAOPOABI, OTHOATOMHBIE
npeebHbIe CIIAPTHI, MHOTOATOMHBIE
CIHPTHI, PEHOIIBI, AJTbJETUIBI,
KapOOHOBBIE KMCJIOTHI (0COOCHHOCTH
MYypPaBbUHOUN KUCIIOTBI), OCJIKH, KUPBHI,
YIJIEBOJIbI)

4

2

2

15.

Pemenue sxcniepuMeHTaIbHBIX 3a/1a4
110 OPTaHUYECKON XUMUH

16.

NuauBuayanbHas KOHCYJIbTALHS
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17. ‘ ‘ HTorosoe 3aHTHE ‘ 1 ‘

1

Hroro: 35 yacos

* 3KCHepI/IMeHTaHBHBIe 3aa4U BBIIIOJHAKOTCA B 3aBUCUMOCTH OT COACPIKAHUSA PCAKTUBOB B

nabopaTopuu

KAJIEHJIAPHBIA YUEBHBI T'PA®UK YETBEPTOI'O I'OJIA OBYUEHMSI

(11 kaacce)
Neri/mm | Jlara Tema 3ansaTuUsA KonuuecTBo yacos
Bcero Teopus [IpakTuka
1. BBoanoe 3austue. Tb 2 2
Crtpoenue aTtoma, nepuoanyeckuii 3akon /. U. MenneseeBa (2 yaca: 14 reopus; 14 npakTuka)
2. Harnncanue 37eKTpOHHBIX U 2 1 1
rpaduueckux ¢popmMya aTOMOB U HOHOB
AJIEMEHTOB
XuMnuyeckass KHHeTHKA M KaTajan3. XuMH4ecKoe paBHoBecue (5 yacoB: 2 4 Treopusi; 3 4
NMPAKTHKA)
3. PacueTsl ckopoCcTH peakiuu 1o 2 1 1
W3MEHEHUSIM KOHIIEHTPAIUi BEIIECTB,
JABJICHUS, TEMIIEPATYPHI
4. OnpeneneHne KOHCTAaHTbl PABHOBECHS 1 1
5. Pemenne 3amau Ha cmelieHne 2 1 1
XUMHUYECKOTO0 PAaBHOBECHUSI MPU
W3MEHEHUU TeMIIEPaTyphl, 1aBIICHUS,
KOHIIEHTpALUN BELIECTB, IEUCTBUU
Karanu3aTtopa. BeimosHeHne
HKCIIEPUMEHTAIBLHON pabOThI
PactBopbI (4 yaca: 24 Teopusi; 24 NPaAKTHKA)
6. 3aauy Ha CMEIIMBAHNUE PACTBOPOB 2 1 1
7. [Tepexon oT ogHOTO BUIA 2 1 1

KOHILIEHTPALUN K JPYromy.
BrinosiHeHUE 3KCIEpUMEHTATTBHOM

paboTHI
IpomplnLIeHHOE NOTyYeHUe Ba)KHEH X HeopraHuieckux Beulects (4 yaca: 14 reopusi; 34
NPaKTHKA)
8. Pemenne 3a1au Ha TUIIMYHEIE 4 1 3
TE€XHOJIOTHYECKHUE MTPHUEMBbI
IIPOMBIIIJIEHHOTO TIOJyYEHUS BELLIECTB
(Ha mpuMepe CUHTe3a aMMHaKa,
METaHoJIa, IPOU3BOJICTBA CEPHOM
KHCJIOTBI)
Metamnsi (5 yacoB: 24 Teopusi; 34 MpPaKTHKA)
9. Pemenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 3 1 2
MeTauioB. BeinonHeHnue
SKCTIEPUMEHTAIBHON pabOThI
10. DIIEeKTPOIHN3 2 1 1
Hemetaminl (4 yaca: 14 Teopusi; 34 NnpaKkTHKA)
11. Pemenue 3amay Ha OCHOBHBIE CBOMCTBA 4 1 3

HEMCTAJIOB U UX COGHHHCHHﬁ.
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BrinosiHeHUE SKCIEPUMEHTAIBHOM
paboTsl
O6o6menue (8 yacos: 24 Teopusi; 64 NpaKTHKA)

12. KoMOuHupoBaHHbI€ 3a/1a41 110 3 2

HEOPraHWYECKOW U OPraHUYECKOM

XUMHH
13. [Toaroroska k EI'D. TecToBsie 3a1anust 4 3
14. NuauBuayanbHas KOHCYJIbTaLUS 1 1
15. Hrorosoe 3ansTue 1 1

Hroro: 35 yacos
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3 rona OBYYEHHA (70 yacos: 2 yaca B Heze/110 — 9 KJ1acce)
KAJIEHJAPHBIM YYEBHBIU 'PA®UK ITEPBOI'O I'OJJA OBYUYEHUSA

Nerr/m | Jlara Tema 3ansaTus KonuuectBo yacos
Bcero Teopus IIpakTuka
1. | 01.09 | BBoauoe 3ansitue. Th 1 1
PactBopsl (10 yacoB: 34 Teopusi; 74 NPaAKTHKA)
2. |1 01.09 | Beruucnenue MaccoBOU JOIU 2 1 1
08.09 | pacTBOpEHHOTO BEIECTBA U MACChHI
BEIIECTBA B PaCTBOPE.
3. | 08.09 | Pacuersl, cBA3aHHBIE C MOJISIPHOU 3 1 2
16.09 | koHueHTparmei
16.09
4, | 22.09 | Ilepexoxa OT OJHOTO BHJIA 4 1 3
22.09 | KOHLIEHTPALIUH K IPYTOMY
29.09
29.09
5. | 06.10 | MuauBuayanbHble KOHCYIbTAIIUU 1 1
OcHoOBHbIE IOHATHS U 3aKOHbI XuMuH (16 yacos: 34 Teopusi; 134 npakTuka)
6. | 06.10 | Pacuer OTHOCHTEIBHOM MOJSPHOM 2 1 1
13.10 | mMaccel coeqUHEHUS
7. | 13.10 | Beruncnenue OTHOCUTEILHOM MACChI 1 1
AJIEMEHTOB B BEIIECTBE
8. | 20.10 | Onpenenenre MacCOBOH JIOJTH 1 1
XAMHYECKOTO DJIEMEHTA B BEILIECTBE
9. | 20.10 | PacueT mMacchl 3JIEMEHTA 110 U3BECTHOM 1 1
Macce BeIeCTBa, COJEPKaIIero
JaHHBIN DJIEMEHT
10.| 27.10 | BeruuciieHne Macchl BELIECTBA 10 1 1
Macce 3JIEeMEHTa B HEM
11.| 27.10 | UaauBuIyanbHbIE KOHCYIbTAIIUH 1 1
12.| 10.11 | BerunciieHHE KOJIHYECTBA BEIIECTBA 110 1 1
ero mMacce
13.| 10.11 | Pacyer macchl 10 H3BECTHOMY 1 1
KOJIMYECTBY BeIIeCTBA
14. WNHauBuyanbHbIE KOHCYJIBTALIUN 1 1
15.| 24.11 | Pacuer npocreiiieii hopmMyItbl 2 1 1
24.11 | BemecTBa 110 MACCOBBIM JIOJISAM
3JIEMEHTOB B COCIMHCHUH
16.| 01.12 | MauBuayambHBIE KOHCYIHTAUN 1 1
17.1 01.12 | Pacuer uncia yacTuIl (MOJICKY, 2 1 1
08.12 | aToMOB) 1O ero Macce, 1Mo KOJIM4YECTBY
BeIIeCTBa UM 1Mo 00bemMy. Hucio
ABoraapo
18.| 08.12 | anuBuIyanbHbIC KOHCYIbTAIIHH 1 1
I'a3000pa3nbie BemecTBa (8 4acoB: 24 Teopusi; 64 MPaKTHKA)
19.| 15.12 | Onpenenenre OTHOCUTEILHON 2 1 1
15.12 | mooTHOCTH Ta3a
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20.| 15.12 | BrelunciieHUE OTHOCUTEIBLHONU 1 1
MOJICKYJISIPHOM MAaccChl IO €ro
OTHOCHUTEJIBHOM INIOTHOCTH

21.| 22.12 | Ompenenenue Macchl Ta3000pa3HOTO 1 1
BEILIECTBA 10 €ro 00bEeMY IIPH
HOPMAJIBHBIX YCIOBUAX. MOJISIpHBIN
00BbEM I'a3oB

22.| 22.12 | Beruucnenue oobemMa ra3000pa3HOTo 1 1
BEILIECTBA 110 €r0 Macce, 1Mo KOJIUYECTBY
BEILIECTBA

23.| 12.01 | Onpenenenue GopMyibl BEIIECTBA 110 2 1 1

12.01 | MaccoBBIM JOJISM JIEMEHTOB U
OTHOCUTEJILHOU INIOTHOCTH ra3a

24.1 19.01 | MaauBuIyanbHbIE KOHCYIbTAIIMH 1 1
Pemenue 3a1a4 no xumuyeckuM ypaBHeHusm (20 yacoB: 64 Teopusi; 144 npakTHKA)
25.| 19.01 | Beruucienue Macchl (KOJIMYECTBA 2 1 1

26.01 | BemecTBa) 0OPA3yIONIMXCS BEIIECTB T10
Macce (KOJIMYECTBY BEILLECTBA)
BCTYIUBIIHUX B PEAKIINIO BEIICCTB

26.| 02.02 | Brruucienue oo0beMa ra3os I10 1 1 1
U3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJJHOTO M3 BCTYMHBIINUX B
PEaKINIO UM ITOTYIHBIIUXCS B
pe3yibTaTe ee BEemEeCTB

27.1 02.02 | UaauBuIyambHbIC KOHCYIbTAIHH 1 1
28.| 09.02 | Pacuer 00BEMHBIX OTHOLIEHUH Ta30B 2 1 1
09.02 | o XUMHUYECKUM YPaBHEHUSIM
29.| 16.02 | PacyeTsl 10 TEPMOXUMHUYECKUM 1 1
YpaBHEHHSIM
30.| 02.03 | Pacuersl Mo XUMHYECKHM yPaBHEHUSIM, 3 1 2

02.03 | ecnut 0JHO U3 pearupyrONIMX BEIIECTB
16.03 | mano B U30OBITKE

31. NunuBuyanbHbIe KOHCYIbTAlMA 1 1

32.| 23.03 | Onpenenenue MacCcOBOM MM 00BEMHOU 2 1 1
23.03 | monu BBIXOJA MPOJYKTA OT
TEOPETHUYESCKH BO3MOXKHOTO

33. NunuBuayanbHble KOHCYIbTAlUN 1 1

34.| 30.03 | Beruncnenue Macchl Ui o0beMa 2 1 1
30.03 | mpomykTa peakiuu 1Mo U3BECTHOM
Macce Wik 00beMy UCXOTHOTO
BEIIIECTBA, COJICPIKAIIETO MPUMECH

35.| 06.04 | HaxoxmeHue Macchl (KOJIHUECTBA, 2 1 1
06.04 | oObema) pOaYKTa PEAKIIUH T10
UCXOJJHOMY BEILIECTBY, HAXOSIIIEMYCSI
B pacTBOpe

36. NHnuBuyanbHbIC KOHCYJIbTAIIUN 1 1

OKHCJIHTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu (5 yacoB: 24 Teopusi; 34 NpPaKTHKA)
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37.| 13.04 | OKuCINTENBHO-BOCCTAHOBUTEILHEIE 2 1 1
13.04 | peaknuu. PaccranoBka
KOA((HUITMEHTOB METOJI0M
AJIEKTPOHHOTO OanmaHca
38.| 20.04 | OkuCIUTETBHO-BOCCTAHOBUTEIBHBIE 2 1 1
20.04 | peakiuu. PaccranoBka
KO3(PHUITMEHTOB METOIOM
MOJTypEAKIIUI
39.| 27.04 | UanuBuayanbHbIe KOHCYJIbTAUN 1 1
I'eneTnyeckasi CBsI3b MKy OCHOBHBIMH KJIACCAMU HEOPTAaHWYECKUX COeTHHEHU I
(3uaca: 14 Teopusi; 24 NPpaKTHKA)
40.| 27.04 | HaxoxaeHue Macchl (KOJIMYeCTBa 2 1 1
04.05 | BemecTBa, 00bEMa) 10 HETTOYKE
MPEBpALLICHHI
41.| 04.05 | MaauBuayalibHBIC KOHCYJIBTAIIUN 1 1
KauyecTBeHHBbIE peaKIiH HA Heoprannyeckue BemecTna (5 yacoB: 24 Teopus; 34 NPaKTHKA)
42.1 11.05 | Peurenue 3aqa4 Ha KAUECTBEHHOE 5 2 3
11.05 | ompeneneHre KAaTHOHOB U AHHOHOB
18.05 | HeopraHMYECKHX BEILECTB
18.05
25.05
43.| 25.05 | UToroBoe 3ansiTHE 1 1

Hroro: 70 yacos




TOUYKA \!Pocm

1 rox OBYYEHMSI (105 4acos: 3 yaca B Hegeato — 10-11 kiaacc)
KAJIEHJAPHBIN YYEBHBIU TPA®UK

Neri/in

Hara

Tema 3anaTus

KoanuecTBo yacoB

Bcero Teopus

IIpakTuka

1.

06.09

BBoanoe 3angrue. Th

1

1

Crtpoenue aTtoma, nepuoanueckuii 3axkon JI. . MenneneeBa (2 yaca:

14 Teopus; 14 npakTuKa)

2.

06.09
08.09

Hanucanue 31eKTpOHHBIX U
rpaduyeckux GopmMya aTOMOB U HOHOB
HJIEMEHTOB

2 1

1

OcHOBHbBIE IOHATHS M 3AKOHBI XUMHH

(7 yacoB: 74 npaKkTHKA)

13.09

Pacuer oTHOCHTENIBHON MOJISIPHOM
Macchl coeInHeHNs. Berunciaenue
OTHOCHUTEJILHOI MAacChl DJIEMCHTOB B
BemiecTBe. OnpeiesieHrne MacCoOBOM
JIOJIM XUMUYECKOIr'0 3JICMECHTA B
BEIICCTBE.

1

13.09

PacueT Macchl iieMeHTa 110 U3BECTHOU
Macce BELIECTBA, CONECPKAILIETO
MAaHHBIA DJIEMEHT

15.09

Briuuciienne Macchl BELIECTBA 110
Macce dJIeMEHTa B HEM

20.09

BrruncieHne Koau4ecTBa BEIIECTBA MO
€ro mMacce

20.09

Pacuer macchl o nU3BECTHOMY
KOJIMYECTBY BELIECTBA

22.09

Pacuet mpocteiiniei popmysbt
BEIECTBA 10 MACCOBBIM JOJISIM
JJIEMEHTOB B COCIUHEHUHU

27.09

Pacuer uncna yactury (MOJeKym,
aTOMOB) T10 €r0 Macce, Mo KOJIMYECTBY
BellecTBa UM 1Mo 00bemy. Hucio
ABoraapo

I'azo00pa3nbie BemecTBa (5 4acoB: 54 MpaKTHKA)

10.

27.09

OnpeneneHne OTHOCUTEIIbHOMN
IUIOTHOCTH rasa

1

11.

29.09

Brruncienre OTHOCUTEIBHON
MOJIEKYJIIPHOM MacChl 10 €ro
OTHOCHUTEJILHOM IIOTHOCTA

12.

04.10

Omnpenenenue Macchl ra3000pa3HOro
BEIIIECTBA 110 €ro 00beMy MpHU
HOPMAJIBHBIX YCIOBUSAX. MOISPHBIN
00BEM Ir'a3oB

13.

04.10

Brruncienne o6bema ra3000pa3Horo
BEIIECTBA 10 €T0 Macce, M0 KOJTHYECTBY
BEIIECTBA

14.

06.10

Omnpenenenue GopMyIibl BelecTBa Mo
MacCCOBBIM JIOJISIM AJIEMEHTOB U
OTHOCHUTEJIbHOM TUIOTHOCTH Ta3a
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PactBopsl (12 yacoB: 34 Teopusi; 94 mpaKkTHKa)

15.] 11.10 | Beruucienue MaccoBOM TOJIH 2 1 1
11.10 | pacTBOpPEHHOrO BEIIECTBA U MACCHI
BEIIIECTBA B PacTBOpE.
16.| 13.10 | PacueTsl, CBA3aHHBIC C MOJIIPHOM 3 1 2
18.10 | koHueHTparHen
18.10
17.| 20.10 | ITepexoxn OT OJHOTO BHIA 4 1 3
25.10 | KOHIIEHTpAIHii K JPYrOMY.
25.10 | BhImoJIHEHHE YKCIEPUMEHTATBHOI
27.10 | paboTsr
18.| 08.11 | 3amauu Ha cMENIMBaHKUE PACTBOPOB 3 3
08.11
10.11
Pemenue 3a1a4 no xumMuyeckuM ypaBHeHusM (19 yacoB: 74 Teopusi; 124 npaKkTuKa)
19.] 15.11 | Beruucnenue Macchl (KOJIMYECTBA 2 1 1
15.11 | BemiecTBa) 0Opa3yrOMUXCS BEMIECTB IO
Macce (KOJIHYeCTBY BEIECTBA)
BCTYIHBIINX B PEAKIIUIO BEIICCTB
20.| 17.11 | Beruucnenue o0bemMa ra3oB 1o 1 1
U3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJJHOTO M3 BCTYMHBIINUX B
PEAKIINIO WITH TTOTYIHBIIIUXCS B
pe3yabTaTe ee BEIeCTB
21.| 22.11 | Pacuer 0OBEMHBIX OTHOIIICHHI ra30B 2 1 1
22.11 | MO XUMUYECKUM YPaBHEHUSIM
22.| 24.11 | Pac4eTsl M0 TEPMOXUMHUIECKUM 1 1
YpaBHEHUSIM
23.| 29.11 | Pacyerhl M0 XUMUYECKHM yPaBHEHUSIM, 3 1 2
29.11 | ecnu OHO M3 PEATUPYIOIINX BEUIECTB
01.12 | maHo B U30BITKE
24.|1 06.12 | Ompenenenue MacCOBOM MK 00BEMHOM 2 1 1
06.12 | monwu BBIXOJA MPOIYKTA OT
TEOPETUYECKH BO3MOXKHOTO. Pemenne
3aj1ad Ha BBIXOJI TIPOJIyKTa
25.| 08.12 | BeruucieHnne Macchl WK 00beMa 2 1 1
13.12 | npoaykra peakiiuu o U3BECTHOM
Macce WId 00beMy UCXOIHOTO
BEIIECTBA, COACPIKANIETO TPUMECH
26.| 13.12 | HaxoxmeHue Macchl (KOJIHUYECTBA, 2 1 1
15.12 | o6bema) mpoayKTa peakiiuu mo
HCXOTHOMY BEIIECTBY, HAXOISIIEMYCSI
B pacTBOpE
27.| 20.12 | Haxoxnenue macchl (00bema) 4 1 3
20.12 | mponaykTa peaknuu mo Macce (00bemy)
22.12 | UCXOTHOTO OPTaHUYECKOTO BEIIECTBA,
27.12 | copepxariero mpuMecH (Ha mpuMepe
QIKaHOB, aJIKEHOB, aJKAHCHOB,
AJKUHOB)
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Haxo:xnenne MosiekyasipHoii popMyJibl opraHuydeckoro Beuiecrsa (6 yacos: 24 Teopusi; 44

NMPAKTHKA)
28.| 27.12 | HaxokJeHHE MOJICKYJIIPHON (POPMYJIBI 2 1 1
29.12 | BemiecTBa 10 MacCOBBIM JOJSAM
BXOJISIIIUX B HETO XMMHUYECKHIX
AJIEMEHTOB
29.| 10.01 | HaxoskaeHue MOJICKYIIPHON (GOPMYJIbI 4 1 3
10.01 | razoo0Opa3HOro BelIecTBa Mo Macce
12.01 | (0O6BeMy, KOJHYECTBY BEILIECTBA)
17.01 | npoaykToB cropaHus ¥ INIOTHOCTH €TI0
NapoB 10 KAaKOMY-JIH00 JPyromy rasy
OKHC/IMTEILHO-BOCCTAHOBUTEIbHbIE peakuun (7 yacoB: 34 Teopusi; 44 NPaKTHKA)
30.| 17.01 | OxucaUTEILHO-BOCCTAHOBUTEIbHBIC 2 1 1
19.01 | peakiuu. PaccranoBka
KO3(PHUITMEHTOB METOI0M
AJIEKTPOHHOTO OanaHca
31.| 24.01 | OxuCIUTEIHLHO-BOCCTAHOBUTEIbHBIC 2 1 1
24.01 | peakiuu. PaccranoBka
KO3 PHUITMEHTOB METOIOM
MOJIypeaKkuu
32.| 26.01 | PaccranoBka k03 (PHIIMEHTOB B 3 1 2
31.01 | OKHMCIHMTENBEHO-BOCCTAHOBUTEIBHBIX
31.01 | peakiusx ¢ y4acTHEM OpPraHUYECKHX

BEILIECTB METOIaMHU 3JIEKTPOHHOTO
OaslaHca U MOJIypeakiuii

XuMnuyeckass KHHeTHKA M KaTajan3. XuMn4ecKkoe paBHoBecue (5 yacoB: 2 4 Treopusi; 3 u

NPaKTHKA)
33.| 02.02 | PacdeTsl CKOPOCTH peaKiuy 110 2 1 1
07.02 | u3aMeHEHUSIM KOHIICHTpAI[MIA BELICCTB,
JTABJICHUS], TEMITEPATYPHI
34.| 07.02 | OnpeneneHne KOHCTAHTHI PABHOBECHS 1 1
35.1 09.02 | Pemrenue 3agau Ha cMeELEHNAE 2 1 1
14.02 | xUMHYECKOTO PAaBHOBECHS TIPH
W3MEHEHHU TeMIIEpaTyphl, TaBIICHUS,
KOHILICHTpaLUi BEIECTB, JEHCTBUN
Karanus3aTopa. BeimosHeHne
HKCIEPUMEHTAIBHOIN PabOTHI
Metamnsi (5 yacoB: 24 Teopusi; 34 MpPaKTHKA)
36.| 14.02 | Pemenue 3a1a4 Ha OCHOBHBIE CBOWMCTBA 3 1 2
16.02 | merayioB. BeimonHenue
21.02 | skcriepuMEHTaIbHON pabOThI
37.1 21.02 | Dnekrpoau3 2 1 1
23.02 | JIucTaHIMOHHO (B CETEBOM 3aJIaHHE)
Hemeranapl (4 yaca: 14 Teopusi; 34 npakTuka)
38.| 28.02 | Peurenue 3aga4y Ha OCHOBHBIE CBOIICTBA 4 1 3
28.02 | HEMETAIUIOB M UX COECIUHEHUIA.
07.03 | BeimonHEeHUE SKCIIEPUMEHTATBHON
07.03 | paGoTsl
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I'eneTnyeckas cBA3b MEXK1Y OCHOBHBIMU KJIACCAMH OPraHU4Y€CKHUX coeTMHEeHMUId.

I'eneTH4eckas cBsi3b OPraHUYeCKUX M Heoprannyeckux emecTs (10uacos: 34y Teopusi; 74

NMPAKTHKA)
39.| 09.03 | HaxoskaeHue Macchl (KOJIHMYEeCTBa 2 1 1
14.03 | BemiecTBa, 0ObEMA) IO LIEMTOYKE
MPEBPALLECHHI
JlucTaHImoHHO (B CETEBOM 3aJJaHUE)
40.]| 14.03 | OcymiecTBiIeHHE IIETOYKA 2 2
16.03 | mpeBpalieHuii, peieHne mo Hei
IKCHIEPHMEHTAIbHBIX 337124 (Ha
IpUMEpPE YIIIEBOOPOIOB)
41.| 21.03 | OcymiecTBiIeHHE TIETIOYKA 3 1 2
21.03 | mpeBpalieHuii, pelieHue Mo Hei
23.03 | skcHepuMeHTANBHBIX 3314 (Ha
puMepe KUCIOPOICOAEPIKALIUX
OpPraHHYECKUX BEIIECTB)
42.| 28.03 | OcymiecTBIeHUE IETOYKU 1 1
IIPEBPAILCHN, CBA3BIBAIOIIECH
OpraHUYeCKHUe U HEOpraHNYeCKHe
BelecTsa. Pemenne o e
SKCIIEPUMEHTANBHBIX 3a7a4
JlucranunoHHoO (B CE€TEBOM 3a/1aHUE)
43.| 28.03 | OcymiecTBIeHUE IETTOYKU 2 1 1
04.04 | mpeBparieHuii, pemenne mo Heit
SKCMEpPUMEHTANBHBIX 33724 (Ha
pUMeEpPe a30TCOACPIKAIIIX BEIIECTB)
JlMcTaHIMOHHO (B CETEBOM 3aJ]aHNUE)
KauecTBeHHBbIe peakuu Ha Heoprannveckue BemecTsa (10 yacoB: 34 Teopusi; 74 npakTHKa)
44.| 04.04 | Pemenue 3amad Ha KaUECTBEHHOE 4 1 3
06.04 | ompeneneHue KATHOHOB U AHHOHOB
11.04 | HeopraHWYECKHX BEIECTB
11.04
45.| 13.04 | OnpeneneHue OpraHUYECKUX BEIECTB 4 2 2
18.04 | c moMoIIbIO KAYECTBEHHBIX PEAKIINi
18.04 | (ankaHsl, HempeaeIbHBIC
20.04 | yrneBoJ0po/ibl, OJJHOATOMHBIE
npeenbHbIe CTUPTHI, MHOTOATOMHBIE
CIUPTHI, (PEHOIBI, ATTBACTH/IBI,
KapOOHOBBIE KUCIIOTHI (0COOEHHOCTh
MYpaBbUHOMN KUCIIOTHI), O€JIKH, KUPBHI,
YTJIEBOJIbI)
46.| 25.04 | Pemenue 3KCriepUMEHTATBHBIX 3a/1a4 2 2
25.04 | mo opraHMYeCcKOl XUMUHU
IIpoMblINLIEHHOE NTOJIyYeHHE BasKHEH X HEOPraHNYecKuX BeuecTs (4 yaca: 14 Teopusi; 34
NMPaKTHKA)
47.) 27.04 | Peurenue 3aqa4 Ha TUTTAYHBIE 4 1 3
02.05 | TeXHOIOTHYECKUE IPUEMBI
04.05 | IPOMBIIIJICHHOTO MOJYYCHHUS BEIIECTB
09.05 | (Ha mpuMepe CHHTE3a aMMHAKa,
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METaHOJIa, TPOU3BOJICTBA CEPHOU
KHCJIOTHI)
JlucTaHIMOHHO (B CETEBOM 3a/1aHHE)
O0o0menue (8 yacos: 14 Teopusi; 74 MPaKTHKA)
48.1 11.05 | KomOuHHMpOBaHHBIC 3329 T10 4
16.05 | HeopraHuuecKOM U OPraHUYECKON
16.05 | xumun
18.05
49.| 23.05 | Ilogroroska k EI'D. TecToBble 3amaHus 2
23.05
50.| 25.05 | INoaroroska k EI'D. 3aganus 2
30.05 | MOBBIIEHHOTO YPOBHS CIOXHOCTH
51.| 30.05 | UToroBoe 3ansiTHE 1
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2.2. YCJIOBUS PEAJIMBALIUA ITPOT'PAMMBI
BHyTpeHHUMU yCTIOBUSMU peanu3aliy MPOrpaMMBbl SIBISIFOTCS:
- HaJIM4Ke y4eOHOro MOMEIeHUs AJIsl IPOBEICHUS 3aHITHIA;
- HaJIM4YMe Heo0X0IMMOT0 000PYAOBAaHUS I IPOBEACHUS SKCIIEPUMEHTAIBHBIX 33/1a4;
- HaJIMYUe HArJSAHBIX TOCOOMH, TEXHUUECKUX CPECTB O0yUeHUSs, TUJAKTUIECKIX MaTepHaiOB K
TEMaM.
MartepuanbHO-TeXHUYECKOE 00ecriedeHne IPOrpaMMBbI
B nepeuens 060pyaoBaHus 31aHus, B KOTOPOM OyJIeT peaJn3oBaHa JaHHas IporpaMmma, BXOIAT:
1. TTepcoHayibHbIE KOMITBIOTEPHI (2 MIT.)
2. Mynbrumenuitnblii npoektop (1 mr.)
3. DkpaH (1 mt.)
4. MOV (npuntep, ckanep, korup) (1 mrr.)
5. Mukpo-nabopatopus xumuu (16 mT.)
6.JIaboparopHas mocyza.

B03M0XHOCTH MUKPO-J1a00paTOPUN XUMUHU

B nmoco6un npezacraBieHo pa3BepHyTOE OMUCAHUE MUKPO-
1ab0paTopuH JUIsk XUMHUUECKOT0 AKCIIEPUMEHTA, pACCMOTPEHBI
OCHOBHBIE OTepalluy 1 MPUEMbI paboT, 0COOEHHOCTH OpraHU3aIUN
YYEHHUYECKOTO IKCIIEPUMEHTA B yUeOHOM KaOWHETE, JaHbI
PEKOMEHIAIIMH 110 TIpoBeIeHN0 60 1abopaTopHBIX OMBITOB U 30
MPAKTUYECKUX pabOT MO0 HEOPraHUYECKOW M OPraHUYEeCKOM
XUMUHU.

KonngectBo u copepkanue paboT NOJTHOCTHIO 00ECTIeYnBaET
IIPOBEJEHUE YUEHUUECKOTO SKCIIEPUMEHTA 110 ITpOrpaMme
CpemHero (MoJaHOT0) 00pa3oBaHus JjIsl 6a30BOTO YPOBHS B

pevent COOTBETCTBUU C FOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM

crapauena” CTAaHIAPTOM.

METORMHECKHE PKOMDNGALIA 1O XAMMHN
i

Ilepeyenb paGoT MO XUMMHU, BHINOJIHAEMBbIX ¢ TOMOIILIO

MHKPOJ1200paTOPHH 1JIsi XHMHYECKOI0 IKCIIEPUMEHTA

JlabopaTopHbie ONBITHI

1. Pa3nenenue cmeceit

2. llpumepsl GU3HYECKUX SIBICHHUH

3. XUMUYECKUE SIBICHUS

4. PaznoxxeHune ocHOBHOTO kKapOonara menu (II) (mamaxura)

5. Peaknius 3aMelieHus: MeIn ’Kelle30M B PAaCTBOPE XJIOpUIA MEIU

(1)

6. [leiicTBre pacTBOPOB KUCIOT Ha MHAUKATOPHI

7. OTHOIIIEHNE KUCIIOT K METaJJIaM

8. B3aumoseiicTBIE KUCIIOT ¢ OKCHAaMU METAJIJIOB

9. B3aumoelicTBrEe OKCHIAa MarHUs C KHCIIOTaMHA

10. CgoiicTBa 0OCHOBaHU# (OTHOIIIEHIE OCHOBAHUM K BOJIE U

WHIUKATOpam)

11. B3zaumojeicTBUE YITIEKUCIIOrO ra3a ¢ U3BECTKOBON BOIOM

12. BzaumopelicTBHE meaouel ¢ KHCIOTaMu (peaKius

HENTpaIu3alum)

13. M3y4enne cBOWCTB aM(pOTEPHBIX THIPOKCHIOB

14. B3zaumoeiicTBUE HEPACTBOPUMBIX OCHOBAHUH C KUCIOTaMU

15. Paznoxenne ruapokcuaa meau (1) npu HarpeBanuu
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16.
CBOMCTB
17.
18.
19.
20.
21.
22.
23.
CBOMCTB 3JIEKTPOJIUTOB
24,
25.
26.
YHUBEPCAIBHOTO UHANKATOPA
27.
28.
peakuuii
29.
(KauecTBEHHAs peaKIus Ha HOH aMMOHHS )
30.
31.
docdaros
32.
33.
TUAPOKapOOHATOB
34.
35.
36.
37.
ee conel
38.
METAJIJIOB
39.
METAJIJIOB
40.
41,

42.

43.
44,
45,
46.
47.
48.
crupTa
49.
50.
KaJIusI
51.
52.

[Tonyuenue runpoxcuos xenesa (11) u (II1) u uzyyenune nx

BriTecHeHHe 0JHOrO MeTaia IPyruM U3 pacTBopa COIU
XUMHYECKHE CBOMCTBA COJITHON KHCIIOTHI

Pacno3naBaHue CONIHON KHUCIIOTHI ¥ €€ COJICH
Pacno3HaBaHue raioreHug0B

Pacnosznasanue Hona

BriTecHEeHHE rajJoreHu0B U3 pacTBOPOB UX COCIUHEHUI
[IpoBeneHue peakiuii HOHHOTO OOMEHA ISl XapaKTePUCTUKH

Peakuuu obmeHa, uayiiye ¢ 00pazoBaHUEM OCAIKOB
Peakuuu oOMeHa, uayiiye ¢ BbIJEIEHUEM ra3a
OrnpezenieHne xapakTepa Cpe/ibl pacTBOpa ¢ MOMOIIBIO

Pacnio3naBanue Cy.]'IB(i)aT'I/IOHOB B paCTBOpPEC
I/I3y‘-I€HI/Ie BIIMSAHUASA yCJIOBI/Iﬁ Ha CKOPOCTb XMMHUUYCCKHX

B3aumonaelictBue coeii aMMOHUS CO LIEJIOUYaMUA

CBoiicTBa a30THOU KHUCIOTHI
O3HaKOMJICHHE CO CBOMCTBAMH OPTOPOCHOPHON KUCIOTHI U

O3HakoMJIEHHE C a30THBIMH U (POCHOPHBIMU YAOOPEHUSAMU
O3HakOMJIEHHE CO CBOMCTBaMU KapOOHATOB U

KauecTBenHas peakuus Ha KapOOHAT-UOH

CaolicTBa conel yroJbHON KUCIIOTHI

CBolicTBa KpEMHHEBOW KUCIIOTHI U €€ coJlel

Britecnenne okcuniom yrieposaa (IV) kpeMHUEBOM KUCIOTHI U3

Pacno3naBanue mo OKpacCKe IJIaMCHU COJIEH IIEIOYHBIX
OKpaH_II/IBaHI/Ie IIJ1aMCHHU COJISIMU IICITOYHO3CMCIIbHBIX

KauectBennas peakius Ha nonbl xxene3a (11) u sxenesa (111)
Oxkwucnenue cyabdara sxenesa (1) Hutparom cepedpa

BsaunmonetictBue xmopuaa sxesesa (1) ¢ mogumom xanus

XUMHYECKHE CBOMCTBA IIMHKA U €0 COeTUHEHNN
B3anmopeicTeue xene3a ¢ paCTBOpaMU KHUCIOT
[Mony4uenue cynbdara rerpaammuamesu (11)
KauecTtBenHas peakius Ha TIIALEPUH

KadectBennas peaxius Ha GeHOT

[TonydyeHue yKCyCHOro anbAeruaa OKMCICHUEM 3TUIOBOTO

KauecTtBenHbie peakiiny Ha aabIeT U bl
OxucneHre MypaBbUHOM KUCIIOTHI paCTBOPOM IepMaHTraHaTa

PactBOpUMOCTE KUPOB
OOHapyxeHue HenpeaeNbHbIX COeTUHEHUN B KUIKUX
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He(TEenpOAYKTaxX U PACTUTEIHLHOM Maciie

53. B3zaumonetictBue r0Ko36l ¢ ruapokcuaoM meau(ll) u
aMMHaYHBIM pacTBOpPOM okcuja ce-pedpa(l)

94. X¥MHUYECKHE CBOMCTBA caxapo3bl

55. BzaumozpeiictBue kpaxmaia ¢ HoJ10M, THAPOIIN3 Kpaxmana
56. B3anmopelicTBre KpaxMana ¢ Ho1oM (MHKPOCKOIIOM)

57. lIBeTHBIC peakIuu Ha OCJIKH, CBEPThIBAHUE OCIIKOB

58. CoiicTBa MOJUATUIICHA

59. CroiicTBa MOJUBHHIIXJIOPUAA

60. ColicTBa KarpoHa

B nmoco6un npeacTaBieHo pa3BepHyTOE OMUCAHHE
MHUKPOJIa00paTOpuu sl XHMHUECKOTO HKCIIEPUMEHTA,
PaccMOTPEHBI OCHOBHBIE OTEpAIlUU U IPHUEMBI padoT,
0COOEHHOCTH OpraHU3alNK YICHHYECKOTO IKCIIEPIMEHTA B
yueOHOM KaOWHeTe, TaHbl PEKOMEH IAIIMH 0 TpoBeAeHHI0 60
1ab0paTopHbIX ONBITOB U 30 MPaKTUYECKUX PadOT IO
HEOPraHMYECKOM 1 OpraHN4eCKON XUMUU.

KonmgecTBo u copepkanue paboT MOTHOCTHIO 00ECTIeYnBaeT
MIPOBEJICHNE YUYCHUYECKOTO IKCIIEPUMEHTA 110 ITporpamme
cpenHero (MoTHOTr0) 00pa3oBaHus sl 0a30BOTO YPOBHS B
COOTBETCTBUH C TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM.

IIpakTyeckue padéoTnl

1. O3HakoMIIeHHE C TpaBUIIaMH PaOOThl B XUMHUYECKON
nmabopaTopuu U TEXHUKON Oe3omacHOCTH. O3HAKOMIIEHUE C
XUMHUYECKOH MOCy10i U 1abopaTOPHBIMU MPUHAICKHOCTSIMHU.
[Tpuémbl 06pa-1eHust ¢ 1a00paTOPHBIM IITATUBOM U
HarpeBaTebHBIMU IPUOOpaMuU

2. OuncTka 3arpsa3HEHHON TTOBAPEHHOM COJIH

3. AHaH3 MOYBBI

4. ITpuroToBieHHE PaCTBOPOB COJIEH C OMpeAETIeHHON MacCOBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA

5. [Nonydenue u cobupanue KUCIOpoaa

6. [Tosrydaenue u cobupanue Boopoia

7. BzaumopetictBue Bogoposa ¢ okcuaom meau(1l)

8. Peaxnus oomena mexty okcuaoM meau(Il) u cepHOM KHCITOTOM:
MIOJIyYE€HUE MEIHOTO KyIopoca

9. BeImToTHEHHE OTIBITOB, IEMOHCTPUPYIOIIUX TEHETHYECKYIO
CBSI3b MEXY OCHOBHBIMH KJIACCAMH HEOPTAHMYECKUX COECTUHEHUN
10. INony4yeHne aMMuaka v OmbITH ¢ HUM. O3HAKOMIICHHE CO
CBOMCTBaMH BOJIHOTO PacTBOpa aMMHAKa

11. Pacrio3HaBaHre MUHEpaIbHBIX y100peHU

12. TMonyuenue u codupanue okcuaa yriepona(lV) u usydenne
€ro CBOMICTB

13. Pemenue sxcriepuMeHTaNbHbIX 33124 1o Teme «[lomyuenue
COEIMHEHUI HEMETAINIOB U U3YYEHHUE UX CBOWCTBY

14. Pemenue sxcriepuMeHTANBHBIX 3a1a4 0 TeMe «llomyuenue
COEIMHEHUI METAJUIOB U U3YYEHHE UX CBOWCTBY
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15. Penienue sKCIEpUMEHTAIBHBIX 33124 10 TeMe «MeTallIbl |
HEMETAILTBDY

16. Unentudukamnus HEOPraHMIESCKUX COSTMHCHUI

17. DxcnepuMeHTaNbHOE YCTAaHOBIIEHUE CBSI3EH MEKY KiaccaMu
HEOPraHMYECKUX COCTMHCHUIN

18. KauecTBeHHOE OnpezieNieHre BOIOPO/Ia, YIIepoaa U XJiopa B
OPraHUYECKHUX COCIUHEHHSIX

19. [Moxy4eHue YTHIICHA U OTBITHI C HUM

20. [TomydyeHue arieTUICHa U ONBITH C HUM

21. Tlomyuenne OpoMaTaHa U3 CIUPTA

22. TloyueHre yKCYCHOM KUCIIOTHI U OIBITHI C HEH

23. [lomyyenne 3TUIIOBOTO dpHpa YKCYCHOU KUCIIOTHI
(aTHIIanerara)

24. TloryueHue MbljIa U3 KHPOB

25. I'uaponus >KUpoB U YIIIeBOJOB

26. Pacnio3HaBaHue OpPraHNYEeCKUX BEIIECTB MO XapaKTEPHBIM
peaKIusIM

27. Unentudukamnmsi OpraHUIeCKUX COCTUHEHHH

28. Pacno3HaBaHKe IIACTMACC U XUMHUYECKHX BOJIOKOH,
UCCIICIOBAaHUE UX CBOMCTB

29. TlosryueHne u pacro3HaBaHKUE BEIIECTB

30. [IpurorosieHue pacTBopa ¢ 3a3aHHON MOJISIPHOI
KOHIIEHTpalHein

I/IH(I)OpMaI_II/IOHHOC obecrnieueHue IporpaMMBblI:

B mikone mmeercs npe3ceHTauu, BUACOYPOKH, MCTOJUYCCKUC U JUIAKTUYCCKUC mocoous JJIA

I'HA-9

LI i, AL Loy,
TR s, B4 Concames

TEMATHUECKHE TECTRI
24 RYPC OCHOBHON MIROILI

® TEXVIRWA HONTPO AL
» NOATOTOEMA W I'HA

IIPOBEICHUS 3aHATHI, TPOBEPKU U 3aKPETUICHHs] 3HAHUM 110 IIPOrpPaMMe.
- —

Xumus. 7-9 knaccsl. TemaTnueckue TeCThbI 32 KypCc OCHOBHOM
mKoJbl. Tekymmii KoHTpoab. Iloaroroska k 'MA.

ISBN: 978-5-9966-0566-8

Asrop: [lox penaxnueit B.H. JloponbkuHa

I'ox: 2014

Komn-Bo crpanui;: 427

Y4eOHO-MeToinYecKOoe MOcOOreM peJHa3HaueHO A1 0000IEeH s U
CHUCTEMaTH3alMy MaTepraiia 3a Kype 7-9 Ki1accoB U MOATOTOBKH K
HK3aMeHY 10 XMMHUH 32 KypC OCHOBHOH IIIKOJIBI B TECTOBOM (hopme
(TUA-9 B dhopmate OI'D).

Copneprxanue Mmocodus COOTBETCTBYET aKTYaIbHOM crenudukanum
AK3aMEHAIMOHHOHN padOThI TOCYAAPCTBEHHOM (MTOrOBOM) aTTECTAIUH.
[TpuBoasaTcs moapoOHBIE CBEICHHS O TUTIAX 3aJaHUi SK3aMeHa 10
XUMHUH U PEKOMEH/IAllMU 110 BHIMOJIHEHMIO 3TUX 3a/laHuil. B KHUTY
BKJIIOYEHBI OMIOPHbIE KOHCTIEKTHI K KaKI0MY TUIy 3afanus (Al-Al5,
B1-B4, C1-C4), obnerqaronue n3y4eHre TEOPETHIECKOTO MaTepuarna,
u Oonee 50 1eMOHCTPALIMOHHBIX TECTOB € MOJAPOOHBIM O0OBSICHEHUEM
pelIeHUH, pereTUIIMOHHbBIE TEMAaTHUYE€CKHE TECThI ISl TIOATAITHOTO
OCBOEHUS MaTepuaa.

[TocoOue siBNsIeTCS YaCThIO Y4EOHO-METOAMIECKOTO KOMILIEKCa
«Xnmus. [ToaroroBka k IT1A-9y.
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I Apeevon A7, Bapecet
12, Croomey 3 A Semzeses -

=
XUMUA

NMOATOTOBKA K Or3- 20]6

Xumus. lHoaroroska k OI'2-2016. 9 kaacc. 30 TPeHUPOBOYHBIX
BAPUAHTOB 10 JeMoBepcun Ha 2016 rop.

ISBN: 978-5-9966-0761-7

Asrop: Ilox pen. B.H. JloponpknHa

Toxm: 2015

Koun-Bo cTpanui: 288

HoBoe yue6HO-MeTo1n4eckoe mocodue npeaHasHaueHo Jiis
noarotoBku k OI'D o xumuu 3a Kypc OCHOBHOM
obmmeoOpazoBaTebHOM MIKOIBI B 2016 Toay. OHO BKIIFOYaeT
cienyronme Marepuaisl: 30 BapuaHTOB Y4eOHO-TPEHUPOBOYHBIX
TECTOB, COCTABJICHHBIX IO IPOEKTY Creln(PUKALUHN U JEMOBEPCUH
OI'2-2016 ot 21.08.2016 r. (20 BapuanToB o mozaenu 1 u 10 no
MOJIeNIU 2) ¢ OTBETaMH; 110 2 BapuaHTa AEMOHCTPALIMOHHBIX TECTOB I10
MozensiM 1 1 2 ¢ moAPOOHBIMH PEIICHUSIMA ¥ KOMMEHTAPHUSIMH K
KaX/IOMY TUITy 331aHUI; 3TAJIOHBI OTBETOB KO BCEM 3aJ[aHUSM,
METOAMYECKHE PEKOMEHIALUY JUIs yJaluXcsl.

O Jopossur AT Gapeccann,
TR Cxesnea, 0 A Tesparsens Er3

XUMUA

et ol 1o 0‘ )
@i "2

a Temumecxuﬁ'rpeuuur
<

rEra mm CNONMOCTH

Xumus. EI'-2017. 10-11 kmaccenbl. TemaTu4yecKuii TpeHHHT.
3agaHus 0230BOr0 ¥ NOBBIIICHHOI0 YPOBHEH CI10KHOCTH.

ISBN: 978-5-9966-0850-8

Asrop: Ilox pen. B.H. JloponbknHa

l'on: 2016

Kon-Bo crpanuu: 640

[Tocobue Britouaer 6osee 2600 3apannii 6a30BOro U MOBBIIIEHHOTO
YPOBHEH CIOKHOCTH, 00BEAMHEHHBIX IO TEMAaTHYECKOMY MPUHITUTTY.
Kaxxnp1it pasgein, kpoMe TpeHUPOBOYHBIX MAaTEPUAJIOB, BKIIFOYAET
pa3zHooOpa3Hble MPUMEPHI BHIOTHEHHS 331aHU C TIOJPOOHBIM
pa3zbopoM 1 00BICHEHUEM pelIeHHH. bobiioe KOTu4ecTBO
pazobpanHbIx mpuMepoB (6osee 80) 1aéT BOZMOXKHOCTH 00YUAOIIIAMCSI
OCBOWTH METOJIMKY BhIMONHEHUs 3aaanuii EI'D. 3ananus, BKIIOYEHHBIE
B KHHUTY, MOTYT OBITh UCIIOJIb30BAaHbI HE TOJIBKO JJISl IOJTOTOBKH K
EI'D, HO M /151 TpOBEACHUS TEKYIIIETO U MPOMEKYTOUYHOTO KOHTPOJIS.

XI/IMI/I}I
3ajauus
BLICOKOIO YPOBHS

CAOKHOCTH

Xumus. EI'D. 10-11 knaccsl. 3a1aHust BBICOKOTO YPOBHS CIIOKHOCTH.
ISBN: 978-5-9966-0788-4

Asrop: Ilox pen. B.H. JloponpknHa

T'ox: 2015

Koun-Bo ctpanui: 336

Knura BrimrouaeT 3aanus BRICOKOTO YPOBHS CIIOKHOCTH (BOTIPOCHI 36-
40 na EI'D). Kaxxaplit €€ paszzen coep UT HeoOX0AUMBbIe
TEOPETHYECKHUE CBEJCHUS, pa300paHHbIe (JIEMOHCTPAIMOHHBIC)
IPUMEPHI BHITIOJIHEHHUS 33/1aHUH, KOTOPBIE TTO3BOJISIIOT OCBOUTH
METOJIMKY BBIIOJIHEHUS 3aJaHUI BBICOKOTO YPOBHS CIOXKHOCTH, U
TpyNIbl TPEHUPOBOYHBIX 3a/1aHui 0 TeMaM. Kxura aapecoBana
yaamumcst 10-11-x kmaccoB 001eo0pa3zoBaTeIbHBIX YUPEKIACHHH,
roroBsmmuMcs K EI'D u miiaHupyonmm noayduTh BBICOKUN pe3ynbTat
Ha DK3aMeHe, a TAaK)Ke YYUTENSIM U METOUCTaM, KOTOpbIe OpraHU3yIOT
IpoIecC MOATOTOBKU K AK3aMEHY 110 XUMHH.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481
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Xumus. [Tonroroska k EI'2-2017. 30 TpeHUPOBOYHBIX BAPUAHTOB I10

e nemoBepcuu Ha 2017 rog.
XUMHUA ISBN: 978-5-9966-0876-8
noarorosa k EF9-2017 Asrop: ITox pen. B.H. Jloponbkuna

T'oxm: 2016

Kon-Bo crpanui: 544

N3nanue conpepxut caeayromue Marepuaisl: - 30 HOBBIX

TPEHUPOBOYHBIX BAPHAHTOB, pa3pabOTAHHBIX 110 TPOEKTaM JEMOBEPCUHI

u cnenudukanuu 2017 roxa, onyoaukoBanHbM 26.08.2016; - 3

3 emposewnn HOJIHOC}“BIO pa3o0paHHBIX BapHAHTa C IPUMEPAMU BBIITOJHEHHS BCEX
3aJIaHHM; - OTBETHI KO BCEM 3aJ]aHUsM; - KPaTKHUE METOINYECKUE

pCKOMeHIlaIII/H/I 110 UCITOJIB30BAHHUIO paSJII/ILIHI)IX MaTepI/IaJIOB JUUIA

noarotoBku k EI'D. Ucnonb3yercs B 00pa3oBaTeabHOM MpoLiecce - Ha

ypOKax, B MaJbIX IPyNax v Ha UHIUBUAYATbHBIX 3aHITHIX.

O6mas xumust. [Tonroroska k EI'D. 10-11 knacc. 3aganus u pemeHus.
TpenupoBoYHas TETPab.
ISBN: 978-5-9966-0365-7

Agrtop: ITox penakuueit B.H. loponbkuna

(YA I'on: 2013
T4HMUST W PeIueHust Kon-Bo crpanui: 240
MOATOTOBKA Y4ebHoe mocobue nmpeaHasHavYeHo ISl KOMIUIEKCHOM IMOATOTOBKH K
kr ET'D
EI'D no xumuu.
TPEHRPOBOAHAN TETEALS o
Knura cogepxut cucreMy yrpaxxHeHU B (popMe BOIIPOCOB U 3a/1a4 110

e

o01m1eit xumuu. BrinonHenne yrnpaxxHeH!UH TO3BOJIUT BRIPAOOTATh
MPAKTUYCCKUEC HABBIKU, HGO6XO)II/IMI>IC JJIs1 IIONCKA OTBETOB K TSCCTOBBIM
3ajaHusM. Pemienue Bcex 3a1aHuil mogpoOHO pa3bICHEHO. 3a1aHus,
HpI/IBCI[éHHI)Ie B OTOM U3JJaHUU, MOTYT OBITh UCIIOJIBb30BAHBI JJISL
MPOBEJCHUS TEKYIIET0 U TEMaTHUYECKOT0 KOHTPOJIS B IPOIIecce
00yJeHwusI.

Heoprannueckas xumus. [Tonroroska k EI'D. 10-11 knacc. 3aganus u
A penreHus. TpeHUPOBOYHAS TETPAIb.

S R e & v ISBN: 978-5-9966-0363-3

HEOPTAHMYECKAA Agrop: Ilox penakuueit B.H. Jloponpkuna

XI/IMI/IH l'ox: 2013

Ja0AHHA ¥ PEeLIEHHS Kon-Bo CTpaHuIl: 217
MOJArOTOBKA
kK ET'D VYuebHOoe mocobue mpeHa3HaueHO /Il KOMIUIEKCHOM MOJTOTOBKH K

RIPISAN TXYRGR EI'D no xumuu. Knura copepxut cuctemy ynpaxHeHHil B popme

: BOIIPOCOB U 33/1a4 M0 HEOPTaHMYECKON XUMHH U BKJIIOYAET 3aJJaHus,
npoBepsiembie B TecTax EI'D B Bompocax A3-A12, A25, A26, A27, B1-
B5, B9, B10, C1, C2, C4. BeinosniHeHHe yIpa>XHEHUN TO3BOJIUT
BBIPa00OTATh MPAKTUIECKNE HABBIKM, HEOOXOAMMBIC JIJIST TIOMCKA
OTBETOB K TECTOBHIM 3a7aHusIM. Pemenune Bcex 3aganuii (58 3amad u
212 ynpakHeHu#, OOJIBIINHCTBO U3 KOTOPBIX BKIIFOUAET HECKOJIBKO
gacTel) MoapoOHO Pa3bsICHEHO. B onucanue perenns Kaxaom
pacuéTHoi 3a1auM BKIIOYEH MYyHKT «Jloruka (mian) pemeHus 3aaaum,
B KOTOPOM aBTOPBI OOBSCHSIOT, KAKUM 00Pa30M COCTABISETCA TUIaH
pelieHus 3aaaun. 3ajaHusl, IPUBEAEHHbBIE B 3TOM ITOCOOMH, MOTYT OBITh
WCII0b30BaHbI JJIs MPOBEACHUS TEKYIIETO U TEMAaTHYECKOTO KOHTPOJIsS
B IIpo1iecce 00ydeHus.
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14 Xumus. EI'D. Paznen «Oprannueckas xumusi». 10-11 knaccel. 3aganus
5 W U pelieHus. TpeHupoBoUyHas TeTpaib

ISBN: 978-5-9966-0995-6

Asrop: Ilox pen. B.H. JloponpkrHa

Tom: 2017

Komn-Bo crpanun;: 272

ITocobOue npegHazHauYEHO /I KOMIUIEKCHOM MOAroToBKH K EI'D mo
xuMud. B kaure npencrasieH pasaen «Opranndeckas xumusi». L{enn
HAIIIETO U3/IaHKsI — HAy4YUTh NIKOJBHUKOB OBICTPO M 06€30MH100YHO
pemiaTh BCEBO3MOXKHBIE 3aJ]a4M 110 JAHHOMY pa3jieny.

[Tocobue comepxut: 6osee 300 3amanHunii; OTBETHI K HUM; IMTOAPOOHBIC
KOMMEHTApUU KO BCEM 3aJaHUsIM; IJIAaHbI PEIICHUS BCEX PACUETHBIX
3agau. KHura cofepuT cucreMy ynpaxHeHUi B opme BOIIPOCOB U
3a/1a4 0 OPraHMYECKOW XMMHUHU U BKIIIOYAET 3a/I1aHUsI, IPOBEPSIEMBIC B
tectax EI'D B Bonpocax A7, A13-A18, A26, B1, B6-B8, C3, C5.
Brinonnenue ynpaxxHeHu MO3BOJIUT BIPA0OTATh TPAKTUUYECKUE
HaBBIKH, HEOOXOUMBIE JJISI IIOMCKA OTBETOB K TECTOBBIM 3aJaHUSIM.

KanpoBoe obecrieueHue nporpamMmmei:
[Iporpamma «O3anauennas xumusi» peanusyercsa Ha 6aze MBOY «COIIl Ne 68 r. YUensOunckay»
YUUTENIEM XHUMHUHU, OWOJOTMH BBICIICH KATErOpWUH, IeJaroroM JIOMOJIHUTEILHOIO 00pa30BaHus,
ne1arornyeckuii crax oosee 17 mer.

2.3. ®POPMBbI ATTECTAIIUHU

[Iporpamma «O3anaueHHass XUMUS» HE MPEANONaraeT KaKux-aIu00 CrienuaibHbIX 3aU4€THBIX WU
9K3aMEHAIIMOHHBIX YacoB. TeKymui KOHTPOJb OCYLIECTBISETCS B TE€YEHHE BCEro Kypca oOydeHHs B
paznuuHbIX (opmax. OcHOBHbIE  (OpMBI  TMOJBEACHMS  WUTOTOB M  OLEHKAa  pPe3yJbTaToOB
0o0y4yeHMs: KOHKYPChI IO PELICHHI0O M COCTAaBJIEHUIO 3a/lad; CEMUHAapbl; SKCIEpUMEHTalbHAs U
IpakTH4eckas paboTa; yyacTue B OJUMIINANAX U HHTEIJIEKTYaJbHBIX MapadoHax; CMOTp 3HAHUH U T.1I.

[TpomexxyTouHas aTTecTalus IPOBOAUTCS KaK OIleHKa pe3yIbTaTOB OOYUEHHs 3a TOJ U BKIIIOUAET
B ce0s MPOBEPKY TEOPETUUECKUX 3HAHHM, MPAKTUYECKUX YMEHUN U HABBIKOB. MITOrOBas arrecrarus
BOCIIUTAHHUKOB TPOBOJUTCS TIO OKOHYAHHIO OOYYEeHHs TO JOMOJHUTEIHHOUW 00pa3oBaTENbHOMN
Iporpamme.

Pe3ynbTarhl HTOrOBO# aTTeCTAIIMU OOYYAFOIINXCS TOJDKHBI OIICHUBATHCS TAKMM 00pa3oM, YTOOBI
MO>KHO OBIIIO OTIPE/IeTHTD:

- HACKOJIPKO JOCTUTHYTHI MPOTHO3UPYEMBIE PE3YJIbTAThl TOTIOJHUTEIHLHON 00pa3oBaTeIbHON
MPOrPaMMBbI KaXKIbIM 00YyJarOIIUMCS;

- [IOJIHOTY BBIMIOJIHEHUS JOMOJIHUTENBHON 00pa30BaTeIbHON IPOrpaMMBl;

- pe3yIbTATHBHOCTh CAMOCTOSTEIHHOU NEATEIHHOCTH OOYYaloIIerocs B TEYEHHE BCEX TOJIOB
00yJeHUsI.

[TapameTpsl OIBEICHUSI UTOTOB:

- KOJIMYECTBO BOCITMTAHHUKOB (%0), MOJTHOCTHIO OCBOMBIIIUX OMOJHUTEIBLHYIO 00pa30BaTEIbHYIO
POrpaMMy, OCBOMBIIIUX MPOTPAMMY B HEOOXOAMMOM CTETICHH, HE OCBOMBIIHUX MPOTPaAMMY;

- IPUYMHBI HE OCBOCHUS IETHbMH 00pa30BaTEIbLHON IPOTPAMMBEI,

- HEOOXOIUMOCTh KOPPEKIIHH MPOTPAMMEI.

Kpureprn onieHKH pe3ylIbTaTHBHOCTH.

Kpureprn o1ieHKU YpOBHS TEOPETUIECKON TTOITOTOBKHU:
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- BBICOKMH YpOBEHb — OOYyYaromMHCS OCBOMJI MpakTHYeckhn Bechb 00bEM 3Hanuii 100-80%,
MPEyCMOTPEHHBIX IPOrpaMMOi 3a KOHKPETHBIM MEepHof; CHElUalbHbIE TEPMHHBI YHOTpEOIseT
OCO3HAHHO U B TIOJTHOM COOTBETCTBHHU C HX COAEPIKaHUEM;

- CpeHui ypoBeHb — Y oOy4aronierocs 00béM yCBOSHHBIX 3HaHUM coctaBisieT /0-50%; coderaer
CHEUATBHYIO TEPMHUHOJIOTHIO C OBITOBOM;

- HU3KUH YpOBEHb — 00 yUaromuiics opnajen Menee yem 50% o0béMa 3HaHHM, TPETYCMOTPEHHBIX
IPOrpaMMoOii; peOEHOK, KaK MPaBUIIO, U30eTraeT yIoTpeOIsITh ClIeUATbHBIC TEPMUHBI.

Kputepuu o1ieHKH ypOoBHS IPAKTHUECKON MOJArOTOBKH:

- BBICOKMH ypoBeHb — oOyuatommiics onazen Ha 100-80% ymeHussMuM u HaBBIKaMW,
IPEeyCMOTPEHHBIMU  MPOTrpaMMONl 32 KOHKpPETHBIH Mepuon; paboTraeT ¢ 00OpyIOBaHUEM
CaMOCTOSITENIbHO, HE HCIBITBIBAET OCOOBIX TPYAHOCTEH; BBIMONHSAET MNPAKTUYECKHE 3aJaHUs C
3JIeMEHTaMU TBOPYECTBA,

- CpelHUl ypOBEHb — y 00yd4aromerocsi 00béM yCBOCHHBIX YMEHHM U HaBBIKOB cocTaBisier 70-
50%; paboTaet ¢ 000pyI0BaHUEM C IOMOIIBIO MIEAAarora; B OCHOBHOM, BBITIOJHSET 3a/JaHUSI HA OCHOBE
oOpasiia;

- HU3KUH YpOBEHbD - peOEHOK oBiaen MeHee ueM 50%, mpeaycMOTpEeHHBIX YMEHUN U HaBBIKOB;

- peOEHOK HCHBITHIBACT CEPbE3HBIE 3aTPyAHEHUS NpHU padoTe ¢ 00OpyqOBaHHEM; PEOEHOK B
COCTOSTHUU BBINOJIHATH JIMIIb MIPOCTEHIINE TPAKTHUECKHUE 3aJaHus TIe1arora.

[Tpu oOyueHUH MO MporpaMMe yJalrecs MOCTOSHHO COMPHUKACAIOTCS CO Cepoil CTaHOBICHHS
JUYHOCTH OO0ydYaroImuxcs (BbIOOp IIeNu, JOCTHKEHHE YclieXxa, CTPeMJICHHE HaWTH MOHMMAaHHE C
POBECHUKAMHU, B3POCIBIMH, YIIYUIICHHE B3aUMOOTHOIICHUH C POAUTEISIMU, H3KUBAHUE TTOAPOCTKOBBIX
KOMIUIEKCOB HEMOJIHOIIEHHOCTH ). OCHOBHBIHM MPUHIIUIT KOHTPOJIS — CPABHEHHE PE3YIbTATOB yUaIlerocs
C €ro COOCTBEHHBIMH, MPEIBIIYITIMH PE3YIbTaTaMH OT TEMBI K TEME, OT T0Jia K TONY.

2.4. OHEHOYHBIE MATEPHUAJIbBI

Cnennduxanus
NneJaroru4ecKuX M3MepHuTeJbHbIX MATEPHAJIOB 10 IporpamMe «O3agadeHHAss XUMHSA»
Ha3nauenue IIMMoB — mnpoBeneHrne NPOMEXYTOUHOM arTecTalMy OO0y4aromuxcs Io

JIOTIOJTHUTENBHOM 00111e00pa3oBaTesibHOM 0ob1Iepa3BuBatoleil nporpamme «O3ajaueHHas XUMUS» B
¢dbopMme nuarHoctudeckoil padoTsl. Llens — onpenenenue ypoBHs (CTENEHN) JOCTHKEHUS IIIIAaHUPYEMBbIX
pe3yJbTaTOB OCBOCHMS JOMOJHHUTENBbHOHN 00I1e00pa3oBaTebHOM 00IIepa3BUBAOIIEH MTporpamMmme
«O3a1aueHHas XuMus».

JIOKyMeHTbI, onpe/iesIsoNMe coiepKaHue neJarorn4yecKuxX u3MepuTeJbHbIX MATepHaJIOB:
®denepalibHbIIl KOMIIOHEHT FOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O OOLIETO
obpa3zoBanus no xumuu (IIpuka3z Munob6paszoBanust Poccun ot 05.03.2004 Ne1089);

CTpyKTypa INarHoCcTU4ecKoii padoThl

Kaxiplif BapuaHT JUarHOCTHYECKOW pabOThl COCTOUT M3 ABYX YacTeil W BKiIrouyaeT 12 3amaHuil.
OpunakoBble 1O (¢opMe NPEICTABICHUS M YPOBHIO CIOKHOCTH 3aJaHMsl CTPYNIUPOBAaHbI B
OTIpeIeIEHHBIX YacTAX paboTHI.

Yacmv 1 comepxut 6 3amanmii ¢ BBIOOpOM oOTBeTa (0Aa30BOTO YPOBHS CIIOKHOCTH). Mx
oOo3HaueHue B padore: 1-5 u 1 3aganue ¢ KpaTKUM OTBETOM (IIOBBIIIEHHOTO YPOBHS CI0XHOCTH). Ero
obo3HaueHwue B padbore: 6.

Yacms 2 conepxut 1 3a1aHue ¢ pa3BEpHYTHIM OTBETOM (BBICOKOTO YPOBHSI CIIOKHOCTH). Ero
ob6o3HaueHwue B padbore: 12.

Bce 3amanus B paboTe pacmosiokeHbl B MOpPAIKE HapacTaiomen ciokHoctu. Jlons 3amaHuit
0a30BOr0, MOBBHIIIEHHOTO U BBICOKOTO YPOBHEH CIIOKHOCTH cocTaBuiia B padore 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems Boinosnenus: 40 MunyT

Kpurepun onenuBanus:
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Yacte 1. 3aganue 1-5 onennBaercs B 1 0ai, 3aganue 6 orieHuBaeTcs B 2 Oajia
Yacte 1: 3amanue 12 onenuBaercs B 3 6aia

KomnuectBo 3amanuii KonnuectBo 0ayuioB
Yacts 1 6 7
Yacrs 2 1 3
Bcero 7 10

O0001IeHHBIH NJIAH JUATHOCTHYECKOH padoThI 1J1s 9 KJIaccoB

Ne [IpoBepsieMble 3JIEMEHTBI COECPHKAHUS Yposens | [Ipumepno | Makcuman
CIIO)KHOCTH | €  BpeMs | bHBIN Oa
3aJaHusl | BBIIIOJIHEH | 3a
WS 3aJIaHUS | BBIITOJIHCH
ue
3a/laHus
1. Brruucienue MOJIspHOM MacChl BEIIECTBA b 3 1
2. | BeluuciieHHe KOJIMYECTBA BEIISCTBA b 3 1
3. | Beruucnenue o0bema raza npu H. y. b 3 1
4. | Pacuer ymcna yactuil (MOJIEKyJ, aTOMOB) MO €ro b 3 1
Macce, Mo KOJMYECTBY BEIIECTBA HIIM MO 00BEMY.
Yucno ABoraapo
5. | Beluucnenme maccoBoil  JIOIM  XMMHYECKOTO b 3 1
AJIEMEHTA B BEUIECTBE
6. | OnpeneneHue XxapakTepa Cpe/bl pacTBOpa KUCIOT U IT 10 2
iesnoyen c IIOMOIIIBIO HMHJIUKaTOPOB.
KauecTBeHHBIE peaklud Ha HMOHBI B PacTBOpeE
(xmopun-,  cynbdar-,  KapOOHATHOHBI,  HOH
ammoHus). IlomyueHue ra3000pa3HBIX BEIIECTB.
KauecTBeHHBIE  peaknmmu Ha  Tra3000pa3HbIe
BelecTBa (KUCIOPO, BOAOPOM, YIIIEKHCIBIM Ta3,
aMMHaK)
7. | Bpluucienue MaccoBOM J0JIM  PacTBOPEHHOTO B 15 3

BEILIECTBA B pacTBOpe. BrluuciaeHue KOIMYeCTBa
BEIIECTBA, Macchl WIM o00beMa BellecTBa I10
KOJIMYECTBY BELIECTBa, Macce UM 00bEMY OJHOIO
13 peareHTOB UJIU NMPOIYKTOB peaKluu

JleMOHCTPAaLIMOHHBII BapuaHT 1
1. Monsipaas macca GpochopHON KUCIOTHI paBHA

1) 96r/monb
2) 98r/moinb
3) 82r/monb
4)  94r/monb

2. Kakoe konruecTBoO BelecTBa coaepxurcs B 16 r okcuaa xenesa (111)?

3. Omnpenenure 06beM (H.y.), KOTOpbIH 3aiimMyT 0,25 Mok KucIopoaa?

1) 0,1 momp
2) 1 moub

3) 0,5 monb
4) 10 monn

1) 5,60
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2) 2,81
3) 581
4) 22,4n
4. Omnpeznenure 4UCiIo MOJIEKyI 5,611 a3oTa.
1) 15*10%
2) 6*10%
3) 1,5*10%
4) 2*10%
5. Ha kakoii iuarpaMme pacrnpeiesieHie MacCOBBIX JI0JIeH 3JIEMEHTOB OTBEYAET
KOJINYECTBEHHOMY COCTaBy ¢ochaTa aMMOHUA?

1) 3)

45%

4)

YeTanoBHUTE COOTRETCTEHE MEEDY IBYMA BEIECTEAMH H PCAKTHBEOM, © MOMOLIEID
KOTOPOrD MOMKHO PaiNHYHTE 3TH BELIECTEA.

BELIECTBA FEAKTHB
A) MNaaCOsn Maxsiis 1) CulCls
B) EaCOsu LizC0s 2) HCI
B) NaxS0yun NaOH 3) MgOD
4) KPP0y
AlB|B

Crreet;

7. 170r pacTBOpa HUTpaTa cepedpa cMeIaIn ¢ U30BITKOM pacTBopa XJopuaa HaTpus. Beiman
ocaziok Maccoii 8,61r. Beruncianre MaccoByro J0JIO COJIM B pacTBOpE HUTparta cepedpa.

2.5. METOANYECKOE OBECIIEYEHUE
®opmbl opranuzaiuu 3aHsaTuid. [Iporpamma npeaycmaTpuBaeT NpUMEHEHUE Pa3IUYHbIX (HOopM
paboThI: TPYNIOBON, MHAWBUIYaTbHOU (CO3/IaHUE MPOEKTOB, MOATOTOBKA COOOIIEHUN M JOKIIAIOB),
nuddepeHnpoBaHHON (IO TPyIIaM) MPH BBIMOJIHEHUU JTAOOPATOPHBIX M TMpaKTHYEeCKUX padoT. B
3aBUCHUMOCTH OT CITIOCOOHOCTEH y4alMxcs MOXKET MPUMEHSIThCS MHIUBUIYAIbHO- TpyMIoBas (Gopma
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3aHATHUSA, KOTJa MeJaror yaelseT BHUMaHUEe HeCKOJIbKIUM YYeHHKaM (KakK MpaBUiIO TeM, Y KOTO YTO-TO
HE MoJIyYaeTcs) B TO BpeMs, Koraa Ipyrue paboTaroT CaMOCTOSTEIbHO.

@DopMbl 3aHATHIA: WHAMBHIAYyalbHAs W TPYNIOBas padoTa; aHAIU3 OMIMOOK; CaMOCTOSITEIbHAS
paboTa; COpeBHOBaHME; 3a4€T; MEKIIPEAMETHBIE 3aHATHS; IPAKTUYECKUE 3aHITHSA, SKCIIEPUMEHTAIbHAS
paboTa; KOHKYpPChI 10 COCTAaBJICHUIO 3aJad pa3HOro TUIA; KOHKYPCHI IO 3alllUT€ COCTABJIEHHBIX
YYaIIUMHUCS 3a7a4.

CrpykTypa 3aHATHIA. 3aHSATHS B OCHOBHOM KOMOWHHPOBAaHHOTO THIIA, BKIIIOYAIOT B ceOs
TEOPETUYECKYI0O M MPAKTUYeCKyr0 4YacTu. OCOOCHHOCTBHIO SIBIISIETCS IMPOBEICHUE JIAOOPATOPHBIX U
NPaKTUYECKUX PaOOT Ha 3aHATHSIX.

Metoapsl paboTel Ha 3aHATHH. METOAbl W NPUEMBbl OpPraHHU3aIUU Y4eOHO-BOCIUTATEILHOTO
nporecca: oOBsICHEHHE, paccka3 M Oecela, OKHMBIIIOIINE MHTEPEC M aKTHBU3UPYIONIUME BHUMAaHUE.
Hcnonp3oBaHuWe HArIsgHBIX MOCOOMM  (Tabiuil, pPHUCYHKOB, KapTHH, IUIAKaTOB, MOJENei),
JIeMOHCTPAIIMOHHBII TIOKa3; YIPa)KHEHUS; TpaKTU4YecKas padoTa; pemeHne TUIOBBIX 3a1a4d. M3yueHue
MaTepuaia C IOMOIIBI0 MYIbTUMEAMUHBIX CpeacTB. WHauBUAyanbHOE OOBICHEHHE OTIEIbHBIM
oOydaromuMcsi 10 BOIpPOCaM HUHAMBUAYAJIbHBIX, OSKCIIEpUMEHTAIbHBIX paboT. Mcnpasinenue
WHAUBUAYaAIbHBIX omnoOok. [louck u ananus mHpopmanuu, paborta ¢ kHuroil. Ha nauansHOM 3Tame
COBMECTHO C II€aroroM, B JaJdbHEHMIIIEM CaMOCTOSTEIbHO. MeToasl — YacTHUIHO-TIOMCKOBEIH,
UCCJIEIOBATENbCKUM, 1Ta00OpaTOPHBINA, MHIUBUIYATHLHOTO OOYUEHUS; COCTABICHHE Pa3HOrO THUIA 3a]a4
U KOMIINICKTOBAHHUEC HUX B a.HI)6OM JJI1 UCIIOJIB30BAaHHUA Ha ypOKax XUMHH, COCTABJIICHUC XHUMHUYCCKUX
KPOCCBOP/I0B; IPUT'OTOBJIEHUE PACTBOPOB BELIECTB ONPEACICHHON KOHIEHTPALUH JJIsI UCIIOIb30BaHUs
UX Ha MpaKTHYeCKUX padboTax mo XxuMuu. OpraHuzainus HUCCIe10BaTeNbCKON AEATEIbHOCTU YUalUXCs
B XOJI€ BBITIOJIHEHUS JTA0OPATOPHBIX M MPAKTUYECKUX, IKCIIEPUMEHTATBHBIX padoT.

Meroanueckue pa3paOOTKH 3aHSATHH TBOpPUECKOTo oObenuHeHust «O3amgadeHHass XUMUsS» 3-TO
roja ooyuyenus no teme «Haxoxnenue hopMyIibl OpraHu4ecKoro BEIECTBAY.

Tpertuit ron 3aHATHI B TBOpuUecKoM oObeauHeHHH «O3aladeHHas XUMHs» IMpeaycMaTpuBaeT
3aKpEIUICHUE OCHOBHBIX THIIOB 33Ja4 Ha MPUMEPE OPraHWYECKUX BEIIECTB, a TAKKE BBIIIOJHECHHE
MPAKTUYECKUX 3a/1a4 HAa KAYECTBEHHOE ONPEAEIIEHNE OpraHnueckux BemecTs. Ha remy «Haxoxnenue
(GhOpMYITBI OPraHUIECKOTO BEIIECTBA» OTBEACHO 5 4acoB: 2 4aca TCOPHH, 2 Yaca MPAKTUICCKUX 3aHATUI
u | yac MHIUBUYyaNbHBIE KOHCYNbTalMK. Ha Bcex Buaax 3aHATHI pebsTa 3HAKOMSTCS CO CIOco0aMu
HAXOXJICHUS MOJICKYJIIPHON (OPMYJIBI BEIIECTBA: MO MACCOBBIM JIOISM BXOMSIIUX XUMHYECKUX
DJIEMEHTOB; MO OTHOCHTEIHHOW IUJIOTHOCTH MAHHOTO BEIIECTBA, MO KakoMy- JHOO rasy; ydaTcs
HaxoJUTh (POPMYINIBI M 3aKPEIUIAIOT YMEHMsI Ha HaxXOXAeHHE (OPMYJbI MO MPOIYKTaM CrOpaHUs.
OcHOBHBIC HaBBIKU IO PEIICHUIO JTAHHBIX TUIIOB 3aJ]a4 OHU IOJIy4aloT B OCHOBHOM 00Opa3oBaHUM, a
3aHUMAsICh B JJAHHOM TBOPYECKOM OOBEIWHEHWH, OHU COBEPIIECHCTBYIOT CBOM 3HAHMS, MTOCPEICTBOM
BBITIOJTHEHHS] OOpaTHBIX 3aJad H COCTABISIOT aBTOPCKHE 3a/ladd, KOTOpBhIE BIIOCIEICTBUU
KOMIUIEKTYIOTCSI B COOPHUKH 3a/1a4 U UCIIOJIB3YIOTCSI B OCHOBHOM O0Opa30BaHUU.

B pesynbrare y nereii pacumpsieTcsi IpoCTPaHCTBO 3HAHMM, MOSBIISIETCSI MOTUBAIUS K U3YUYEHUIO
JAHHOTO MpeAMeTa (B Mpoliecce 3aHATUN CO3aeTCsl TIOCTATOYHOE KOJIMUYECTBO CUTYAIMil YCIEIIHOCTH,
YTO MOTHBHUpPYET AeTeil). 3aHsaTusi B Kpyxkke «O3amaueHHas XUMHUSD CHIIBHO BJIMSET HA KaueCTBO
yCIIeBa€MOCTH B OCHOBHOM 00pa30BaHuUU, MOBBIIIAs €r0, 4YTO HauOoJiee aKTyaJbHO B HACTOSIILIEE BpeMs
(HexBaTKa BpEMEHHM Ha ypOKax, YMEHBIIECHUE KOJIMYECTBA YacOB, OTBEJICHHBIX HA U3YYEHHUE MpeaMeTa
XUMHUH - 1 yac B Hezemnio). Y menarora HOSIBISETCS BpeMsi «YHUUYTOXKEHHUS» BCEX MPOOENIOB, 3a CUET
JIOTIOJTHUTEIBHOTO 00pa30BaHMUA.
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P€3y.HBTaTOM 06yqu1/1;1 SABJISIFOTCA  BBIITYCKH C60pHI/IKOB 3aa4, COCTaBJICHHBIMU JC€TbMH, Y
KOTOPBIX BO3SHHUKACT YYBCTBO YBEPEHHOCTH, 'OPAOCTHU MEPET CBEPCTHUKAMUA U YUUTCIISIMU.

OxunaeMble pe3yabTaThl: 3HATH 00 OCOOCHHOCTSIX CTPOCHHSI OPTaHMYECKUX BEIIECTB, WX
MHOT000pa3uH, UX CBOMCTBAX; YMETh HAXOAUTh MOJIEKYJISIPHYIO (DOPMYITy OPraHHYECKOTO BEIIECTBA MO
MaCCOBBIM JIOJISIM XUMHUYECKUX JIEMEHTOB, 110 MIPOJAYKTaM CTOPAHUS U OTHOCUTEIILHOW TUIOTHOCTH €ro
M0 KakoMy- JIn0o razsy.

IToypouHoO€ IIaHUPOBAHUE TEMBIL:

Tema «Haxoxaerue GopMyIbl OO01uee Yacel Yacwl NuauBunyans
OpraHu4eckoro emiectsa» (5 4acoB). | KOJHYECTB TEOPHH | TPAKTUKH HbBIE
0 4acoB KOHCYJIbTallU!
1 Haxoxnenue MOJICKYJISIPHOH | 2 1 1

q)OpMy.]'ILI BCIICCTBA, II0 MAaCCOBBIM

JO0JIIM XUMHNYCCKHX 3JICMCHTOB.

2 Haxoxnenue MOJICKYJISIPHOM | 2 1 1
GopMynBl BelIecTBa, MO MPOAYKTaM
CrOpaHusi U TUIOTHOCTH €ro MapoB MO

KaKoMy-Ju0o rasy.

3 WNHauBuyanbHbIE KOHCYJIBTALIUN 1

Hroro 5 2 2 1

Pa3pa0oTka 3aHATHIl 10 JaHHOI Teme.

Lenu u 3agayn:

1. ChopmupoBaTh cnenuanbHble YMEHHUS U HaBBIKM MO PEHICHUIO 337ad Ha HaXOXKJIEHUE
MOJIEKYJISIPHOM (OPMYJIbI BELIECTBA 10 MACCOBBIM JIOJISIM BXOSIIIUX 3JIEMEHTOB.

2.IToBTOPUTH M 3aKPENHUTh 3HAHUS O CTPOSHUH U CBOWCTBaX OPraHUYECKUX BEIECTB.

3.IIponomxkate pa3BUBaTh y IKOJIBHUKOB CAMOCTOSITEILHOCTD, YMEHHUE NIPEO0JI0JIEBATH TPYIHOCTH
B YUCHUH.

4.Co3aHue ne1aroru4eckux CUTyaluid yCIenTHOCTH JIsl HOBBIIIEHHSI COOCTBEHHOM CaMOOIIEHKU
Y CTaTyca y4alluxcs B IJa3ax CBEPCTHUKOB, ITEJarOroB U POAUTEIEH.

5.Pa3BuBath y nereil no3HaBaTeIbHBIA HHTEPEC, CO34aBast SMOLMOHAILHBIE CUTYalluH yIUBJICHMS,
3aHUMATENbHOCTH, N1apaJOKCATIbHOCTH.

6. @DopMHpOBaHUE MMO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUH JIOTMKOW pa3BUTHS

XUMHYECKON HAYKH.
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7. [lonroroBuTh MaTepuai K Boillycky No2 cOopHuka 3anau «O3aqaueHHas XUMUS)

8.0TpenakTHpOBaTh M HarieyaTaTh COOPHUK 3a1a4 Ne2.

MeTob1 U IpUEMBI:

pellieHre TUIOBbIX 3a/1a4; MHAWBUIYyaJIbHBIN [MOAX0]1 B 00y4YEeHUHU; U3YYEHHUE KOJIMUYECTBEHHOTO U
KauyeCTBEHHOI'O0 COCTaBa OPTaHWYECKUX BEIIECTB; COCTABIEHUE OOpPATHBIX 3a/1a4; KOHKYpPC — 3allluTa
COCTaBIICHHBIX 3a1a4; KOHKypc «O3amaub Apyra!y; KOMITIEKTOBaHHUE 3a/1a4 B COOPHUK;

3anstue Nel

Tema: Haxoxnenue MoJieKyJIsApHOM GopMyJibl BelecTBa, 10 MACCOBBIM /10JIAM XUMHUYECKHX
3J1eMEHTOB.

X0/ 3aHATHH.

1. BeIsIBUTH YPOBEHb 3HAHUMN O CTPOCHUM OPraHMYECKHUX BEIIECTB:

-TIPEAJIOKUTh pedsSTaM psii BEIIECTB, B KOTOPOM HaXOSTCS OpPraHMYeCKWe U HEOpPraHWYEeCKUe
BEIIIECTBA, U3 KOTOPOTO OHU BEIOUPAIOT HEOOXOAUMEIE:

HCI, CH4, CO, C2Hs0H, CgHs, CH3COOH, CaCOs3, CaCo, CsH12 u T.11.

- Ha TIpUMEpE JIAHHBIX COEAMHEHUN BCIIOMHUTh OCOOEHHOCTH CTPOCHHUS OPTaHUYECKHUX BEIECTB

- pa3bupaeM KadyeCTBEHHBIN COCTaB OPTaHUYECKUX BEIECTB Ha MIPUMeEpe MpeCTaBUTENEH Kiacca
AJKaHOB:

(B MX COCTaB BXOJISIT JIBa BHJIa aTOMOB - YIJIEPOJ U BOJOPO; YIJIEPO MPOSBISET BaJCHTHOCTD
paBHyto [V; Bxonsaumii yriepos o0pa3yeT yriepoaHble IETOYKH)

2.ITepexouM K KOJTMYECTBEHHOMY COCTaBY JaHHBIX BEIIECTB:

-Ha IPUMEPE METaHa OMPEEsIEM €ro KaYeCTBEHHbBIN U KOJIMYECTBEHHBIN COCTaB, a TAKXKe
OTHOCHUTEJIbHYIO TUNIOTHOCTh IO KaKoMY — JIN0O ra3y (AaHHas 3a/ia4ya peliaercs Bcel Ipymnioi)

Pemenue:

a) CHs- Meran, JaHHOE OpraHWYEeCKOE BEMIECTBO OTHOCHUTCS K KIIACCY MPEAeTbHBIX
YTJIEBOJOPOOB

0) KaduecTBeHHBII cOCTaB: B COCTaB BXOJISIT OJJMH aTOM YTJIEpOJia M YEThIPE aTOMa BOJ0pOaa

B) KonnyecTBeHHbIH cocTas:

M (CH4) =12+1-4=16 r/mo5

o (C)=?

16r — 100%

12r — x%

12r -100%
X=  =75%
l16r

o (H)=?
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16T - 100%

4r - X%

X=25%
r) OnpeneneHre OTHOCUTENBHOM IIJIOTHOCTH METaHa 110 BOJIOPOAY:
_Mr(CH,) 16 _
"TUMIH) 2

1) B 3aximouenune npeioxkuTh pedsitaM COCTaBUTh YCIIOBUS 0OpaTHOM 3a1a4n:

8

Omnpenenure dopmyny yriaeoaopoaa, B kotopoM ® (C)=75 %, o(H)=25% u otHOocuTenbHas
IUTIOTHOCTB €r0 TI0 BOAOPOY paBHA 8. U B kauecTBe OTBETa HECKOJIBKO BAPHAHTOB:

1)C2H2 2)CH4 3)CsHse 4)C3Hs

3.Bb100p BemIecTB 1o JKeNaHuio pedsTa At COCTaBICHHS 33124

-OMPENIEISIFOTCS C BEIECTBAMH, C KOTOPBIMH OHU OyAyT paboTaTh W HAYHHAIOT ONPEICNISATh UX
KauyeCTBEHHBIN COCTaB, a TAK)KE OTHOCUTENBHYIO IUIOTHOCTh ATHX BEIIECTB

4.BBIACHUTH B KOHIIE 3aHATHSI, KAKUE TPYTHOCTH IO JTAHHOMY THUITY 33]1a4 UMCIOTCS Y ICTCH.

- KaKOW dTal B PEIICHUH 3a71a49 HE MOHATEH?

- KaKue TPYJHOCTH U Ha KakoM dTare?

- JI7Is1 9Y€T0 ITO BCE A Jienaio?

3anstue Ne2

Tema: CocraBiaeHne YCJI0BHH 3a1a4 C HCHOJb30BAHHME MACCOBOM J0JIM XHMHYECKHX
3J1eMEHTOB M OTHOCHTEJHHOI MJI0THOCTH BelIeCTBA OTHOCUTEIbHO KAKOro-iu0o razo00pa3Horo
BellecTBA.

1.CocraBneHue yciaoBHii 3a1a4 (MHANBUAYalIbHAs paboTa)

-MCTIONB3yd pelIeHus 3aaad ¢ 3aHsaTuss Nel, pebsita cocTaBisioT OOpaTHBIE YCIOBHS, C
HCTIOJIb30BAaHUEM PE3YIHTaTOB PEUICHHS

2. Konkypc «O3agaub npyra»

- TIOCTIE COCTaBJICHUS YCJIOBHU 3ajad, pebdsraM IMpeiaraeM OOMEHSTHCS YCIOBUSMH H
orpoOOBaTh PENIUTH JIAHHBIC 33JIa9YH

- TIOCJIC BHIMIOJTHEHUSI 33/IaHUN TTOJIBOJMM UTOT U BBISCHSEM, KTO CIIPABUJICS C PEIICHUEM 3a1auu

3.IlonBenenue uToroB

- CMOT $I CTIIPAaBUTCS C 3a/1a4eii npyra?

-CMOT JIM 033/Ia4UTh Apyra?

-IIOMOTal0 JAPYTY B 3aMOJHEHUH MTPOOEIIOB IO PEIICHUI0 JAHHOTO TUTA 3a/1a4

-s1 IOHAJI, KaK pelIaTh 3ala4yr JaHHOT'O THIIa?
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3aganue Ne3

Tema: Haxo:xkaeHue MoJieKkyJsipHOi (opMyJibl BellecTBa, MO NPOAYKTAM CropaHusi W
OTHOCHTEJIbHOM MJIOTHOCTH BeleCTBA M0 KAKOMY-JIH00 rasy.

1. BeIgBUTH yMEHHS IO PEIICHUIO 3a7a4 Ha JAHHYH TEMY M IOIBITAThCS YCTPAHUTH MPOOEIIHI:
BMECTE peIllaeM 3ajady Ha OIpelesieHne MacChl WM 00beMa BEIISCTB, 00pa3yIOIMUX MPHU CTOPaHUH
OpI‘ AHNYCCKHNX BCILICCTB

OHpGI[eJII/ITC OTHOCI/ITCJIBHyIO IINIOTHOCTHb 3THJIOBOT'O crmpTa 110 BOI[OpOI[y; HaﬁTH, CKOJIBKO
BBIICTIUTCS TUTPOB YIJIEKUCIIOTO Ta3a (H.y.) U BOJbI, IPU CropaHuu 3Tanona maccor 40 rpamm?

Pemenne:

a) CocraBieHe ypaBHEHHsI peaklun

40, Xn Vr
CoHsOH +3 O,— 2C0O2+3 H20 + Q
461 /vom 22,45mom  18r/mom

46, 44.8, 56,

0) Haxoanm OTHOCUTENBHYIO INIOTHOCTH CIIUPTA IO BOJOPOIY:

Jiw= MI(CHOH) 46 _,,

Mr(H, ) 2

B) Haxonum 06beM 00Opa3oBaBIIero yIrieKUcIoro rasa,

pu cropanuu 40 rpamm sTaHosa
40r—-Xn
46r —22,4*2n

40* 22,4* 2
x=___ ' " =3895x(CO)
46

r) Haxonum maccy oOpa3oBagIieiicss BOAbI IPU CrOpaHUM dTaHoia Maccoit 40 rpamm
40r-xr
461-56T
40* 56
= =487 rpamm (H20)
46

2. Vcrionb3yst pe3ynbTaThl pelIeHus, peiararo pedsaraM COCTaBUTh YCIOBUS OOpaTHOM 3a/1a4H:

X

Ompenenure HopMyITy KHCIOPOIOCOIEPIKAIIETO OPTaHMYECKOTO COCTMHEHUS, €CIIU TIPH €T
cropanuu Maccoit 40 rpamm oOpa3oBaics yriiekucibiil ra3 ooremom 38,951uTpa u Boga maccoit 48,7
rpaMM, OTHOCHUTEJIbHAS TNIOTHOCTB 3TOTO BEIIECTBA 110 BOJAOPOAY paBHa 247

3.[anee pebsita BEIOMPAIOT IO HECKOJIBKO YIJIEBOIOPOIOB U HAUMHAIOT paboTaTh ¢ HUMH:
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0epyT UX MPOU3BOAHBIE MACCHI WM O0BEMBI U HaXOJAT OTHOCUTENIbHYIO IIJIOTHOCTh 10 KaKOMY-
1160 ra3y, a Takke Macchl WM 00beMbl 00pa30BaHHBIX IIPU CTOPAHUH BEILIECTB

4.BBIACHUTH B KOHIIE 3aHATHSI, KAKUE TPYJHOCTU MO JAHHOMY THUITY 33]1a4 UMEIOTCA Y JETEH.

- KaKOW ATam B PEIICHUH 33724 HE MOHSATEH?

- KaKue TPYJHOCTH U Ha KakoM dTare?

- JI7Is1 4Yero 3TO BCe 4 Jienain?

3ansitue Ned

Tema: CocTraBiieHHe YCJ0BHUI 32124 MO pe3yJibTATaM Yy:Ke pelleHHBIX 3a/1a4 (HaXOXKICHHE
MOJIEKYJISIPHOM (OPMYJIBI BELIECTBA 110 MPOAYKTAM CTOPAHUS U OTHOCUTEIHHOM MJIOTHOCTH)

1.CocraBiieHn€ yCJIOBH 3aa4 (MHANBUyalIbHAs paboTa)

-ACTIONB3YS peIIeHus 3amay ¢ 3aHsaTus Ne3, pebsita COCTaBIAIOT OOpaTHBIE YCIIOBHS, C
HCIIOJIb30BAaHUEM PE3YIIHTATOB PEIICHHS

2. Konkypc «O3anaub 1pyra»

- TIOCJIE COCTaBJICHHUs YCIIOBHH 3ajad, peOsTaM mpeanaracM OOMEHSTHCS YCIOBUSIMH U
nonpoOoOBaTh PEUINTH JJAHHBIC 3a/1a4H

- TIOCJIE BBITMOTHEHUS 3a/1aHUi TIOJIBOAUM UTOT U BBISICHSIEM, KTO CIIPABHJICS C PEIICHUEM 3a7aun

3.IlonBenenue uTOroB

- CMOT $ CTIPaBUTCS C 3a/aueii npyra?

-CMOT JIM 033J1a4UTh apyra?

-IIOMOT a0 JAPYTY UCIIPABUTH OITHOKH U YCTPAHUTH MPOOEIBI B PEIICHUH JAHHOTO THIIA 33]1a9

-sI IOHSUT, KaK peliaTh 3a/1a4yl JaHHOTO Thra?

3anstue Ne5

Tema: IloaroToBKa K BBINMYCKY 0YepPeaHOro cOOpHUKA 3a1a4 «O3aqaueHHAs XUMUSD

1.IToaroroBka Matepuana st coopHuka 3anad Ne2 «O3agadueHHas XUMHUH

- 0TOOp 3a/1a4 1 COOpPHUKA

- penakTHpOBaHUE 3a/1a4 U YCIOBUH 3a1a4

- IpOBEpKa 3a1a4

2.Brimyck cOopHUKa 33124

- pacmpeneneHue o0si3aHHOCTEH (KOMITBIOTEpHAs BEPCTKA; PelaKTUPOBAHKE; OpPOIIIOPOBKA;
reyaTh).

3.006cyxaeHue HoMepa U TUIaHbl Ha OyAyIUi BBITTYCK.

Otuer o pabore:

1.Beimyck cOopruka 3amay Ne2 «O3amaueHHas XUMHUs» U UCTIOIh30BaHNUE €r0 Ha YPOKaX XUMUH.
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PA3EJI 3. CIMCOK JIMTEPATYPbI

3.1. CIHIUCOK JIMTEPATYPBI JJISAA IIEJAT'OT'A

1.  Axodo, P. MckycctBo pemenus npodiaem. M.: Mup, 1982;

2. Anamosuy, T.I1., Bacunwesa, I'.U., MeukoBckuii, C.A. COOpHHK OJMMITHAIHBIX 33/1a4 110 XMMUH.
Munck: Hapoanas acsera, 1980; BorosiBnenckas I.b. [Tyt k TBopuectBy. M.: 3Hanue, 1981;

3. Eppirun, [.I1., umkus, E.A. Metoauka pemenus 3aaad no xumuu. M.: [Ipocsemenue, 1989;
KoHKypCHBI# 9K3aMeH 110 XUMUHU: PykoBoCTBO 115 abutypueHToB. B 6 4. // mox pen. H.E. Ky3pmenko.
M.: U3a-80 MI'Y, 1992,

4. Kyssmenko, H.E., Epemun, B.B., Ilonkos, B.A. Xumust 17151 NIKOJIBHUKOB CTApPIINX KJIACCOB U
noctynaronmx B By3sl. M.: JIpoda, 1995;

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

6. JIunun, P.A., Monouko, B.A. Xumus 11 abutypueHtoB. OT cpefHei Kokl K By3y. M.: Xumus,
1993;

7. Moscymsane, 9.M., A6bacoBa, I'.A., 3axapoukuna, T.I". Xumus B Borpocax ¢ UCHOJIb30BaHUEM
OBM. M.: Beicmas mikona, 1991; TTonbckue xumudeckue ouMnuaib (COopauk 3amad). [lep. ¢ monbek.
[L.T". bysnoBckoi u ap. // moxg pea. C.C. Uypanosa. M.: Mup, 1980;

8.  Cemenos, M.H. 3agaun mo XuMU¥ TOBBIIIICHHOHN CIIOXHOCTH 1)1 a0utypueHToB. B 4 4. JI.: 13x-
Bo JII'Y, 1991;

9. Cyposuesa, P.I1., Capunkuii, C.H. 3aganus mo XuMuu JJi1 CAMOCTOSITEIIbHOM PaOOTHI y4aIuxcsl.
M.: IIpocsemenue, 1991; Xumuueckue omummuanbl B mkoje. /Coct. C.H. Ilepuarkun. M.: HIIO
«O6pa3zoBanuey, 1997,

10. Xowmuenko, I'.H., Xomuenko, N.I'. 3agaun mo XxumMuu Juis MOCTyNaImX B By3bl. — M.: HoBas
Bosmua, 1997;

11. Ilrpemmrep, 1., Xoxnosa, A.W. MeToauka pemieHus: pacueTHbIX 3a1a4 1o xumuu: [TocoOue
nst yautens. M.: Tlpocsemenue, 1998.

3.2. HU®POBBIE OBPA3OBATEJIBHBIE 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/eb17hb17a-6bcc-01ab-0e3a-alcd26d56d67;

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

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

KowMmacxk 1-n1uc k u: {udpposas 6aza Bugeo «Xumusi. CereBast Bepcusi». UHCTUTYT HOBBIX
texHosoruil. 2006; Bupryanbnas mxona Kupuiuia u Medoaus. «Ypoku xumuu Kupumia u Medoaus
8-9 knacc, 10-11 kmaccey». OO0 «Kupumn u Medoauii». 2002; «Otkpeitast xumusy. OO0 «DU3UKOHY.
2005; Bam penerutop «Xumus 7-11 kimace». OOO «PaBuoBecuey. 2004; O6pazoBarenpHast


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-a1cd26d56d67
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41
http://www.maratakm.narod.ru/
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Kouteknus. Xumus s Bcex — XX Xumuueckue ombITel co B3pbiBaMu U 6e3». OO0 «1C-
[Ta6mummary. 2006, Xumus. MynptumenuitHoe ydeOHOe mocoOue HoBoro obOpasma. 8-9 kiacc.
OnextpoHHas 6ubanoreka. «IIpocsemenuey». 2002.

3.3. CHUCOK JIMTEPATYPHI JIJISI AETEW U POJAUTEJEN

1. Epwirun, JI.I1., I'paGoBeiii, A.K. 3agaun u mpuMepbl MO0 XUMHH ¢ MEXKIPEIMETHBIM
cojaepxanueM (cnermnpeamersl). M.: Beiciias mkona, 1989;

2. KonkypcHbIit 5k3amen 1o xumun: PykoBoacTBo miis abutypuentoB MI'Y. Ilox pen.
H.E.Ky3smenko. M.: Uzn-so MI'Y, 1993;

3. Kyssmenko, H.E., Epemun, B.B., ITonkos, B.A. XuMust 11l IKOJIBHUKOB CTapIINX
KJIACCOB M MOCTYMAromuX B By3bl. M.: JIpoda, 1995;

4. Kymnapes, A.A. Yuumes pemarts 3agauu no xumuu. M.: Ilkona-ITpecc, 1996; Jluaun
P.A., Monouko B.A. Xumust s aburypuentoB. OT cpeaneit Kokl K By3y. M.: Xumus, 1993,

5. Cemenos, M.H. 3agauu 1o XuMuM NOBBIIICHHON CJIOKHOCTHU AJ1si a0uTypreHToB. B 4 u. JI.:
Uzn-so JII'Y, 1991;

6. [Ty3akos, C.A., Ilonkos, B.A. [TocoOue mo XxuMuu Ajsl MOCTYNAIOMIMX B By3bl. Bompocsl,
ynpakneHwusl, 3agaun. OOpasbl SK3aMeHAIIMOHHBIX OmieToB. M.: Beiciias mikona, 2000,

7. Copokun, B.B., 3notaukoB, O.I'. Xumus B tecrax: [locobue i IMIKOJILHUKOB H
adburypuentoB. CI16: Xumus, 1996;

8. CyposueBa, P.II., CaBuukuii, C.H., HWBanoBa, P.I'. 3amanus no xumum s
CaMOCTOSITENILHOM paboThl yuamuxcs. 2-¢ usa. M.: [Ipocsemenne, 1981;

9. Xomuenko, ['.I1., Xomuenko, U.I'. COopHUK 3a/1a4 10 XUMHHU JIJISI TIOCTYTMAIOMINX B BY3BI:
Yuebnoe mocodue. 4-¢ uzn. M.: Hosasg Boana, 2002;

10. Xomuenko, [.I1. Xumus 1iig noctynaromux B By3sl. M.: Beiciias mkona, 2000.
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