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PA3JEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

1.1. MMOACHUTEJIbHAS 3AIIMCKA

HopmatuBHo  mpaBoBoii  06a30if  co3maHusi  JIOTOJIHUTENBHONH  001Ie00pa3oBaTebHON
oOuiepasBuBatonieil mporpammbl «O3agaueHHast XUMUSD» TOCITYKUIH CIEAYIOLINE TOKYMEHTHI:

1. ®enepanpublii 3aK0H «O0 o6pazoBanum» Ne 273-D3 ot 29.12.2012 1.

2. Pacnopsixenue IlpaBurensctBa PO ot 4 centsOps 2014 r. Ne 1726-p «O06 yTBepkaeHUU
Konuenmuu pa3BuTHs JOMOTHUTEIBHOTO 00pa30BaHUs AETEH.

3. TlocranoBnenue ['maBHOTO TOCyaapcTBeHHOro canutapHoro Bpaya P® ot 04.07.2014 Ne 41
«O6 ytBepxknennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOIOIHYECKHEe TpeOOBaHUS K
YCTPOMCTBY, COJEpKAaHUIO U OpraHu3aldd pexuma paboThl 00pa3oBaTENbHBIX OpraHU3alUil
JIOTIOJTHUTEIHHOTO 00pa30BaHUs ACTEH.

4. Tlpuka3z MunuctepctBa oopazoBanus 1 Hayku P® ot 29.08.2013r. Ne 1008 «O06 yTBepxaeHun
[Topsinka opraHu3anii M OCYLIECTBICHUS 0Opa30BaTENbHON JESATEIBHOCTH IO JIOTOJHUTEIBEHBIM
00111600pa30BaTEILHBIM ITPOTPaMMaM.

5. IlmceMo MunoOpuayku P® or 11.12.2006 Ne 06-1844 «O mnpumepHBIX TpeOOBaHHMAX K
porpaMMam J0MOJHUTEIBHOTO 00pa30BaHUsI JETei.

6. [Tucekmo MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HampaBieHUU PEKOMEHIAIUID
(BMecte ¢ MeToau4ecKUMH  PEKOMEHIAIMSMU IO  MPOEKTUPOBAHUIO  JOTOJTHUTEIBHBIX
00111epa3BUBAIOIIUX TPOTPAMM)..

3a 0CHOBY MporpaMmbl ObLIa BbIOpaHa aBTOpCKasi MporpaMma JOMOJIHUTEIBHOTO 00pa3oBaHust 8—
11 xmaccet «CJIOKHASA XUMUSA» C. b. ToJCTOXKMUHCKOW, YYUTENsl XUMHUHU, I[earora
JIOTIOJTHUTEILHOTO 00pa3oBaHus IieHTpa oOpazoBaHust Ne 1475 r. MockBa, [DneKTpOHHBIA pecypc]
http://him.1september.ru/view_article.php?ID=201000403

HanpagiieHHOCTH NpOrpaMMbl: ecTeCTBeHHOHayuHas. [IpeqnazHadena Juisi JOMOJIHUTEILHOTO
W3YYCHUS XUMUH, KaK Ha 0a30BOM, TaK ¥ Ha MPO(YUILHOM YPOBHE.

AKTyalbHOCTb IIPOrpaMMBbl COCTOUT B TOM, YTO OOYYaIOIIMMCS MPEIOCTABISACTCS BO3MOKHOCTD
MOTIOJIHUTh 3HAHUS, MPUOOPECTH U 3aKPENUTh HAaBBIKU PELICHHUS TEOPETHUYECKUX U, YTO OCOOEHHO
BaYKHO, IPAKTUUYECKUX 3a7a4 110 XUMHH.

3aHATHS B OOBEIMHEHHWH JOTMOJTHUTEIHHOTO OOpa3oBaHHS — O3TO cpeaa, oOecredyuBaroias
KOM(OPTHbIE  TCUXOJOTMYECKHE  YCJIOBUS Ui  HMHIUBUAYaJbHOTO  Pa3BUTHS,  PACKPBITHA
MHTEIJIEKTYalIbHO-TBOPUECKOT0 MOTEHIMANA, COLMaIbHO-KYIbTYPHOM a/larTauu.

O0beM M cpoK 0CBOEHMS NPOrpaMmbl. [IpoJoKUTENBHOCT peanu3aly NporpaMmsl 4 roja.
Bcero 140 yaca. 13 pacyeTa 35 4acoB B roj, U3 HUX:

Iron oOyuenus (94 — TeopeTnueckuil Matepuai, 264 — MpaKTUYECKUE 3aHATHS);

2 rog o6yuenus (114 — Teopernueckuit Mmarepuai, 244 — NPaKTUUECKUE 3aHIATHSA);
3 rox oOyuenus (114 — reopernyeckuit Mmatepuai, 244 — NpakTHUECKUE 3aHIATHSA);
4 rox oOyuenus (114 — Teopernueckuit Matepua, 244 — MpaKTUYECKUE 3aHATHS).

DopMbl 00yYECHHUSI: OYHASI, OYHO-3a04YHAas, JUCTAHIIMOHHAS.

Oco0eHHOCTH oOpraHu3anuu o0pa3oBaTeJbHOro mnpouecca: HaGop nereit B rpymnmsl
CBOOOAHBIN, 0€3 MpeabsBICHUN TPpeOOBAHUN K YPOBHIO MOATOTOBIEHHOCTH oOydaromuxcs. Cocmas
2PYNN_NOCMOAHHbI, cMeweHHbll, ¢ yyacmuem odoyuarowuxcsa ¢ OOIl, OB3, demell, okazasuuxcs 8
MpYOHOU JHcusnenHou cumyayuu. Hanonnsemocmo yuebnuix epynn obveounenus 10-15 yenosex oonozo
803pacma Uiy pasHo2o.

PexxuMm 3aHATHI, IEPHOAMYHOCTD U MPOAOJIKUTEIbHOCTD 3aHATHH. PexxuM 3anstuii 3 yaca B
HEJIeIIIO.

[TporpamMma opueHTHpOBaHa Ha ydanmxcs 8—11-x KiraccoB, KOJIUYECTBO JIeTel B rpymme — 12—

15 genosek. Peanuzanus nmporpaMMsbl peAnonaracT NpoOBEAECHNUE AOMOJIHUTENBHBIX 3aHATHN: | U

B HEJIENIO, B TOJ 35 4, CpOK peasn3aiuu nmporpammsel — 4 roga. C yueToM 0COOCHHOCTEH

00pa3oBaTeNbHON OpraHU3alMK, BO3PACTa U YPOBHS MOATOTOBKY JIETEH JaHHAs MPOrpaMMa
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MOJKET aIallITUPOBATHCS, HAIIPUMED: 2 U B HEJEIII0, CPOK peasIn3aluy 2 roja win 3 4, Cpok
peanuzanuu 1 rom.

['maBHBIM KpUTeprEM O0TOOpa YUaIUXCs B TPYIIIBI SBJISAETCS JKelaHue peObeHka mpuoopecTH
HABBIKU PELICHHS TEOPETUYECKUX 3a/1a4, BHIITOJIHEHUS IPAKTUYECKUX PabOT MO OMPEIEIICHUIO
BeniecTB. B rpynmel 1-10 1 2-r0 rona o0y4eHus: MOryT HaOMpaThCst 1eTH U3 8—9-X KI1accoB, a
TaK)Ke CTapIIHe 1Mo BO3pacTy, T.¢. yaeHukHu 10-x u 11-x kimaccoB. B nmocnenyromux rpynmnax (3—
4-1i Toapl 00yUeHUS) 3aHUMAIOTCS IETH, 00JIee TIOJIrOTOBIICHHBIC IO JTAHHOMY MPEIMETY.
IIpoepamma no3zeonaem opeanuzo8ams UHOUBUOYATbHBIN 00PA308AMENLHBIUL MAPUIPYI VYEHUKA
1O N0020MOBKe K PE2UOHATIbHOMY IMANY 8CEPOCCULICKOU OIUMNUAObL UKOTIbHUKOB.

B 1-ii r 0 1 00yuenust oOydaromuecs ydarcsi pemaTb dJIeMEeHTapHbIE 3a/1a4M 110 XUMUH,
UCIIOJIb30BaTh TEOPETUUECKUI MaTepuall, OCHOBHBIE 3aKOHBI U IIOHATHUS IIPU PELLECHUH 3a/1a4,
BOCIPUHUMATh, CHCTEMaTU3UPOBATh MaTepHal.

2-11T 0 1 00y4eHUs MPEAToIaraeT peleHne 3aa4d 10 XUMHUYECKUM YPaBHEHUSM, TPEOYIOIIIX
JIOTUYECKOro MblluieHus. Ha aToM 3Tame, kpoMe TeOpeTHUECKHX, MPEeroaaraeTcsl peleHue
IIPAKTHUYECKUX 3a7a4, O3HAKOMJIEHUE C KaU€CTBEHHBIMH PEAKLMSIMU HA HEOPraHU4ECKHE
BELIECTBA, BBITIOJHEHHNE TPAKTUUECKUX PaboT.

3-lir 0 1 00y4eHus IpelyCMaTpUBAET 3aKPEIUIEHNE N3YUYEHHBIX PAHEE TUIIOB TEOPETUUECKUX
3a]a4 Ha IPUMEPE PA3TIHUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB, a TAK)KE BHITIOJHEHHE 3a7a4
IIPAKTHYECKUX — KAUECTBEHHOE OIpEIeIEHUE OPraHNnYECKUX BEILLECTB.

4-# T 0 1 00y4eHHUs MO TaHHOM MPOorpaMMe HalleJIeH Ha 0000IIeHHe, PellieHUue
KOMOWHHUPOBAHHBIX TEOPETHUECKUX U MPAKTHUYECKUX 33124 10 001Iel XUMUH; TPOOIEMHBIX
3aa4, paboTa HaJl KOTOPBIMU O0CYKIaeTcs U KOPPEKTUPYETCS Ha 3aHATHUsIX. bolnbiioe
BHUMAaHHE YJIeJISETCS] YMEHUIO paboTaTh ¢ MHPOPMALMOHHBIMH TEXHOJIOTHSIMH, TECTOBBIMHU
3aJaHUIMH U TOATroToBKeE K EI'D.

Pemenue 3a1a4 3aHMMaeT B XUMHUYECKOM 00pa30BaHUU BaKHOE MECTO. DTO OJUH U3
BaXHEHIIINX MPUEMOB 00y4EHHUS, TOCPEACTBOM KOTOPOIo o0ecreunBaeTcs 6osee riybokoe u
MIOJTHOE YCBOCHHUE YUeOHOT0 MaTepuasa U BhIpabaThIBaeTCsl yMEHHUE CAMOCTOSTEILHOTO
OCMBICJICHHS U IPUMEHEHUSI IPUOOPETEHHBIX 3HAHUM.

[TporpamMma «O3anaueHHast XUMUs» UMEET IPO(PECCHOHATIBHYIO HAIPABICHHOCTh. Y YEHUKY,
n30paBIIeMy XUMHUYECKYIO CIIEIHATIbHOCTh, OHa IOMOKET OBJIAJIETh B COBEPIICHCTBE
HEOOXOUMBIMU IPUEMAMU YMCTBEHHOH AESITEILHOCTH, Pa3BUTh TBOPUECKOE MbILIUIeHUE. [
T€X, KTO CMOXET OBJIa/IETh COJIEP’KaHUEM JAHHOM NMpOrpamMmBbl, pelIeHHE 3a/1a4 He OyIeT
BBI3bIBaTh 0COOBIX TpyAHOCTE. [Ipoliecc pelieHus cTaHeT yBleKaTeabHbIM U OyAET MPUHOCUTh
YOBJIETBOPEHHE.

Heo0OxoaumMocTh MosiBICHHUS JAHHOTO Kypca BO3HHKIIA B CBSA3H C TEM, UTO JIsl MHOTHX yUYaIIUXCs
Cepbe3HON MPOOIIEMOII SBIISIETCS Pa3pblB MEX /1y TPEOOBAHUSAMHU BY30B U pealbHbIMU
BO3MOXXHOCTSIMH BBIITYCKHUKOB OOJIBIIIMHCTBA LIKOJI, KOTOPBINA CTABUT Mepe MOJIOIbIMU
JIOJIbMU TPYIHONIPEOI0IUMBII Oapbhep Ha MMyTH K BbIOpaHHOM npodeccuu.

Jl71st ycnenHoro yCBOSH s METO/IOB PEILIeHUs 3a71a4 [0 XUMUU BPEMEHU B 00beMe
00pa30BaTeNbHOrO CTAaHJAPTa HEAOCTATOYHO, U YUallluecs HYKIAtTCs B POXO0KICHUU
JOTIOTHUTEIHLHOTO CUCTEMATHYECKOTo Kypca. KpoMe Toro, M3aMeHsSI0TCsl CTaHIapThI
00pa30BaHMs 110 XUMHH, YMEHBIIAETCS KOJIMYECTBO TPeOyEeMbIX THIIOB 3a/1a4, HO MIPH
MOCTYIUIEHUU B HEKOTOPbIE BY3bl 3TO HE YUUTHIBAETCSI.

KonnyecTBo 4acoB, BBIAEICHHBIX B IIKOJIBHOM Kypce Ha MPaKTUYEeCKHe PadoThl, HEIOCTATOYHO
JUTSI TIOJTHOTO ycBOeHUs npeameTa. C moMoIsio mporpaMMbl «O3aiadeHHass XUMUS IIKOJIBHUK
npruoOpeTeT U 3aKPEIHT IKCIIEPUMEHTAIbHbBIE HABBIKH B pa00Te C BEIECTBAMH, BBITIOIHSSA
MIPAKTHYECKHE 3aJJaHUs PA3IUYHOTO YPOBHS CIOKHOCTH.

JlanHyto porpaMmy 1o coJiep:KaHuio U (hopMaM MeAarorudeckon AesiTeIbHOCTH MOXKHO
OTHECTH K UHTETPUPOBAHHOMY BUJY, T.K. OHA OOBEMHSET B OJHO 11eJI0€ 00JIACTH OCHOBHOTO U
JIOTIOJTHUTEIBHOIO 00pa30BaHUsl.

1.2. IEJIb U 3AJAYU ITPOT'PAMMBbI
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Heab nporpaMmmbl — pa3BUTHE UHTEIUIEKTYaJIbHOTO U TBOPUECKOTO MOTEHIIUANIA AeTe Ha
OCHOBE (hOPMUPOBAHUS ONIEPALMOHHBIX CIIOCOOOB YMCTBEHHBIX JEUCTBUIN MO PEIICHUIO
TEOPETUYECKHX U MPAKTUYCCKUX 3a/1a4 B 00JIACTH XUMHUHU.

3ajayu nporpaMmaol.

Obpazosamenvhvie:

1) hbopmupoBaHKe YMEHUI U 3HAHUI IPU PEIICHUH OCHOBHBIX THUIIOB 3a/1a4 110 XUMHU;

2) popMHUpOBaHUE MPAKTUYCCKUX YMEHHI TIPU PEIICHUH SKCIICPUMEHTAIbHBIX 3a/1a4 Ha
pacrno3HaBaHHE BEUIECTB;

3) moBTOpEHMUE, 3aKPEIICHUE OCHOBHBIX MMOHITHH, 3aKOHOB, TCOPHUH, & TAK)KE HAyUHBIX (DAKTOB,
00pa3yronmx XUMUYECKYI0 HAyKY.

Bocnumamenvnule:

1) co3maHue Mmeaarorn4ecKuX CUTYaIMid YCIEeITHOCTH TS TOBBIIICHHST COOCTBECHHON
CaMOOIICHKH U CTaTyCa y4allluXcs B TJla3aX CBEPCTHUKOB, ME€/1ar0rOB U POIUTEIICH;

2) opmupoBaHKe MO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUH C JIOTHKON Pa3BUTHUS
XHMHUYECKOW HAYKU;

3) cozeiicTBUE B IPO(GOPHUECHTAIMH IIKOJIHHUKOB.

Pazeusarowue:

1) pa3BuBaTh y MIKOJbHUKA YMEHHE BBIICISTh TJIAaBHOE, CYIIECTBCHHOE B M3yUYEHHOM MaTepHale,
CpaBHHBAaTbh, 000011aTh N3yUeHHBIE (DAKTHI, IOTUYECKU M3J1araTh CBOU MBICIIU NIPU PEIICHUU
3a/1a4;

2) pa3BHBaTh CAMOCTOSTEIBHOCTD, YMEHHE MPEOI0JICBATh TPYAHOCTH B YUCHNUH;

3) pa3BHUBaTh SMOIIMHU YUAIIUXCs, CO3/aBasi SMOIMOHATIBHBIC CUTYAI[MH yIUBJICHNU,
3aHUMATENbHOCTH, MapaI0KCATbHOCTH;

4) pa3BUBaTh MPAKTUUCCKUE YMCHHS YUAIUXCS TIPU BBITIOJTHEHUHU MTPAKTHYSCKUX
HKCIIEPUMEHTAIbHBIX 33/1a4.

[lepeunciieHHBIC 3a/1a4U OXBATBHIBAIOT MIUPOKUN KPYT TMPOOJIEM BOCIIUTAHUS U JIOTIOTHUTEIIEHOTO
00pa3oBaHMs MIKOJIbHUKA, PEHICHUE U peaau3alus KOTOPbIX HEOOXOAUMBI JIJIs1 TOCTHKEHUS
MTOCTaBJICHHOM 1IEJH.

COJAEPKAHUE ITPOI'PAMMBI

YUYEBHBIN TUIAH ITEPBOT'O TOJIA

Ne | Ha3Banwue pa3zgena, TeMbl KonuuecTtBo yacos DopMEI

n/m Bcero Teopus [Ipaktuka | arrecranun/
KOHTPOJISI

1. | BBoaHoe 3aHsTHE. 1 1

2. | T ewma «PactBopsi». 9 3 6 Pemenue 3amau

3. | T ewma «OcHOBHEIE MOHATHA U 3aKOHEL | 16 3 13 Pemenue 3amau

XUMUH.

4. | T e ma «['a3000pa3HbIe BEIIECTBAY. 8 2 6 Konkypcel
«O3amaun
Apyra»,
«Hcnpasb
OLIUOKY Y
coceay.

5. | UtoroBoe 3ansitnue 1 0 1 Konkypc no
PEILICHHUIO U
COCTaBJICHHIO
3aaq

Bcero: 35 9 26

COJAEPKAHUE ITPOI'PAMMBI ITEPBOI'O 'OJA OBYYEHUA
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BBoaHoe 3aHsiTHE. 3HAKOMCTBO C ITPOrpaMMOH, CTPYKTYPOH H 3aJjauaMi 00y4eHUs BCEro Kypca
u 1-ro roma oOyuenus. OnpeneneHue pexxuma 3ausaTuil. [[poBeieHne HHCTPYKTaxa 1o TEXHUKE
0e30IacHOCTH MTPH PadbOTe ¢ XUMUYESCKIMH BEIIECTBAMH M B KAOWHETE XUMUHU.

T e m a «PacTBopbI». OCHOBHBIE IPUHIIUIBI OPOPMIICHHUS 33724 [0 XUMUU. MeToauka
pelIeHus 3a1a4 Ha BBIUMCIIEHUS MacCOBOM J10JIM pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Buibl
KOHLIEHTpalMii: IPOLIEHTHAs U MoJisipHas. [lepexos oT 04HOro BUAa KOHLIEHTPALUU K IPYTrOMYy.
[IpakTuuyeckasdacTb: pelIeHUE 3a7a4 10 JaHHOW TEME; IIPUTOTOBJIEHUE PACTBOPOB C
3aIaHHOM KOHILICHTpAIUEH.

T e M a «OcHOBHBIE NOHATHSA M 3aKOHbI XUMHM». MeToIMKa pelleHns 3a7a4d Ha: HaX0XKJIEHUE
OTHOCHUTEIILHON MOJIEKYJIIPHOM MacChl, BHIYMCICHHE OTHOILIEHHUI MacC 3JIEMEHTOB B BEILIECTBE,
OIpEZIeIEHUE MacCOBOM J10JIM XMMHUYECKOT'O 3JIEMEHTA B BEILIECTBE, HAXOKEHUE KOJIUYECTBA
BElIEeCTBa 10 €ro Macce U Ha00OpOT, BhIBEACHUE TpocTeiiiieii (hopMyIIbl BElIecTBa Mo
MacCOBBIM J0JISIM 3JIEMEHTOB B COEIMHEHUH, pAacU€eT YKCiia CTPYKTYPHBIX €IMHHULL IO Macce,
KOJIMYECTBY BELIECTBA UM 00bEMY.

[IpakTuuyecKasdacThb: pelIeHUE TUIIOBBIX 33J1ad Ha JAHHYIO TeMy; O(OpMIICHHUE 3a]1a4;
o0cy>kJIeHHE pallMOHATIBHBIX cI0c000B petieHus. OOCyKIeHHe aJropuT™Ma COCTaBICHUS 3a1a4
Ha JIaHHYIO0 TEMY; COCTaBJICHHUE 3a/1a4; YYaCTHE B OJIMMITUAJIE 110 XUMUHN; UHAUBUAYaIbHbIE
KOHCYJIbTALINH.

T e m a «I"'a3000pa3Hble BemecTBa». MeTouKa pelieHus 3a7a4 Ha OIpeIeICHUE
OTHOCHUTEJIbHOM TUIOTHOCTH ra3a U HaAX0KIEHHE 110 Hell OTHOCUTEIbHON MOJIEKYJISIPHOM MacCBhl.
Mounsipablii 00beM razoB. Hopmainbhble ycnoBusd. [IpuHLuMIb! penienns 3a1a4 Ha: ONpeaesieHne
Macchl ra3000pa3HOro BEUIECTBA [0 €r0 00bEeMY, P HOPMAJIBHBIX YCIIOBUSX; BBIYMCIICHUE
00BeMa ra3000pa3HOTO BEIIECTBA MO €r0 KOJIMUYECTBY; OIpeaesieHue (GopMyIibl BEIecTBa 1mo
MaCCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTENIBHOU IIJIOTHOCTH Ta3a.
[IpakTuuyeckasdacTb: HAXOKICHUE U 0O0CYKIEHUE PALlMOHATIbHBIX CIIOCOO0B PELICHUS
3agau. CocTtaBieHue 3aa4 1no reMaMm 1-ro rojaa oOydenus u ux 3ammTa. Konkypesl «O3anayb
npyray, «McrnpaBb ommMOKyY y cocenar.

HroroBoe 3ausTue. O6006menne marepuana. OOCykIeHUE U MOABEICHNE UTOTOB KOHKYPCOB.

YUYEBHBIN [TIJIAH BTOPOI'O 'OJIA

Ne | Ha3zBanue pazjiena, TEMbI KonuaecTBo wacoB dopmbl
n/m Bcero Teopuss | IIpaxTuka | arrecramuu/
KOHTPOJIS
1. | BeoaHoe 3ausrue. 1 1
2. | T e m a «Pemenue 3ana4 no xumuyeckum | 20 6 14 Pemenue 3agau
YPaBHEHHSIM C y4aCTHEM OdopmieHue
HEOPraHMYECKUX BEIECCTRY creH0B «Perun
3. | T e m a «KOKUCIUTENBHO- 5 2 3 KPOCCBOPI».
BOCCTAHOBUTEJIHHBIE PEAKITU. Hanucanne
4. | T e m a «['eHeTHUECKAs CBS3b MEIKITY 3 1 2 CIIeHapHs 10
OCHOBHBIMH KJIaCCaMM HEOPTaHUYCCKUX MMPOBCACHUIO
COCAUHCHHIN. HeJIeH XUMHUH B
IIKOJIC.
5. | T e m a «kKauecTBEHHBIC pPEaKIMK Ha 5 2 3 [IpoBenenue
HEOPTaHWYECKHE BEIICCTBAY. Bedepa
«Y qUBHTENBHAS
XUMHU! >
6. | rorosoe 3ausarue 1 0 1 CocrapicHue u
o0cyxaeHne
3a7a4 1o
HEOPraHUYECKOU
XUMMH IS
cOOpHUKA.




\ Bcero: \ 35 \ 11 \ 24 \

COILEPKAHUE MNPOI'PAMMBI BTOPOI'O I'OJIA OBYUYEHUA

BroaHoe 3ansiTHe. 3HAKOMCTBO C MPOTrpaMMOM, CTPYKTYPOH U 3ajjauaMy 2-To rojia o0yueHusl.
Omnpenenenue pexxuma 3aHaTuid. [IpoBeeHre HHCTpyKTaxa 1Mo TeXHUKe O€30MacHOCTH MPU
paboTe ¢ XUMUYECKUMH BEIECTBAMH U B KaOnHeTe XuMuu. [[0BTOpeHNE N3yYeHHBIX paHee
METOJIOB, CITIOCOOOB U MPUEMOB PEIICHUS 3a/1au.

T e m a «Pemienue 3a1a4 10 XUMHYECKHM YPAaBHEHUSAM C Y4acTHEM HEOPraHU4eCKHX
BellecTB» (3a/1a4i Ha N30bITOK OJTHOTO U3 BEUIECTB, BHIXOJ IPOYyKTa, IPUMECH U PaCTBOPHI).
MeTtoauka pemeHus 3aa4d 1o XMMHYECKUM ypaBHeHUsAM. HaxoxneHne macchl (KoJinyecTBa
BelecTBa, 00beMa) MPOTYKTOB PEAKIIUH 110 Macce (KOJIMYECTBY BEIIECTBA, 00BEMY) UCXOTHBIX
BelIecTB. 3aKOH 00bEMHBIX OTHOIIEHUH T'a30B U MPUMEHEHHUE €r0 NP PEIICHUN 3a]1a4.
TepmoxuMuueckre ypaBHEHUS U TUIIBI 33/1a4 1T0 HUM. Haxosx1eHrne Macchl MPOAYKTOB peaKIln,
€CJIM U3BECTHBI MACChI JIBYX HCXOJHBIX BEIIECTB (3a7aun Ha U30bITOK). HaxoxaeHue Macchl win
00BbeMa MPOTYKTOB PEAKIIMHU 10 U3BECTHOI Macce Wik 00beMy UCXOTHOTO BEIIECTBa,
coziepskaniero npumecu. Haxoxxaenue Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOIyKTa
peaxkuy 10 UCXOAHOMY BELIECTBY, HAXOASIIEMYCS B paCTBOPE.

[IpakTHuuecKkasdacThb: pelICHUE 334a4 110 JAHHBIM TEMaM; COCTABIICHUE aIrOpuTMa
pEILIeHHS STHX TUIIOB 33/1a4; CAMOCTOSATENIbHAs paboTa 10 COCTABICHUIO 337129 U 0()OPMIICHUIO
MX Ha KapTOYKaX JJIsl UCTIOJIb30BAHMS Ha ypoKkax XuMuu. [IoaroroBka u yyactue B OJIMMIIHAJIE.
Hanucanue cuenapust 1o npoBeIeHUIO HEAEIN XUMUH B IIKOJIE.

T e M a «OKHCINTETbHO-BOCCTAHOBHUTEIbHBbIE peakuum». Kinaccudukanus XuMu4ecKux
peaxuuil. OKUCINTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. OKUCIUTEIb, BOCCTAHOBUTEID,
OKHUCJIUTEIbHBINA MPOIECC, BOCCTAHOBUTEIBHBIN Iporiecc. PacctaHoBKa KO3 UITUEHTOB B
peaKiusaxX ¢ y4acTUEM HEOPTaHUYECKUX BEIECTB METOAAMM 3JIEKTPOHHOTO OanaHca U

MOy pEaKLHi.

[IpakTuuyeckKkasdacTh: OTpadOTKA HABBIKOB IO PACCTAHOBKE KOA((HUITMEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMIX C yUaCTUEM HEOPraHUYECKHUX BEILIECTB.

T e m a «'eHeTHYeCKasi CBA3b MEKIY OCHOBHBIMH KJIACCAMHM HEOPTraHU4eCKHX
coequHeHui». OCHOBHBIE KJIACCH HEOPTAaHMYECKUX COSMHEHUN U UX XMMUUYECKHE CBOMCTBA,
cnoco6b! momyuyeHusi. CrocoObl mepexo/ia OT OJTHOTO Kilacca K APYyroMy ¢ MOMOIIBIO Pa3InYHBIX
XUMHUUYECKUX peakui. Meroauka peeHus 3aad ¢ HCIOJIb30BAHUEM «LETIOYKH TPEBPALLECHUI.
[IpakTHuuecKkasdacThb: PEUICHUE 337a4 HAa «IENOYKH NPEBPALICHUN» U HAXOKICHUE
Macchl (KOJIMYeCTBa BEIecTBa, 00bema) BemiecTB. OdopmiieHue creHnoB «Pemm kpoccBopay u3
KPOCCBOP/IOB, COCTABJIEHHBIX JETHbMHU CAMOCTOSTENBHO.

T e m a «KKauecTBeHHBbIE peaKIIMM HA HEOPraHNYeCKUe BellecTBa». KauecTBeHHbIE PeaKIUu.
Kartuons! u annonsl. KauecTBeHHBIE peakIK HAa KATHOHBI: BOJAOPOa, aMMOHHSI, cepedpa,
JMTHUS, Kalusi, HaTpus, Kanbuus, oapus, meau(Il), sxenesa (11, I1I), amomunns. KauecTBeHHBIE
pEaKIuy Ha aHUOHBI: XJIOPUI-HOH, CyIb(paT-uoH, HUTPAT-UOoH, (pochaTHoH, CyTb(hUI-HOH,
KapOOHAT-MOH, XpOMAaT-HOH, THAPOKCUA-NOH. [IpaBria TexHuKy 0e30macHOCTH Tpu padboTe ¢
XUMHYECKUMU BEIIECTBAMH U TIpHU paboTe B KaOMHETE XUMHUHU.

[IpakTrHudyeckas 4acThb: PELICHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 Ha OIPE/IEJICHUE BELLIECTB
B PacTBOpE, C IOMOIIIbIO KaUeCTBEHHBIX peakiuil. [Iog00op 3aHMMaTeNbHBIX OMBITOB AJIS
XUMHUYECKOTO Beuepa, ux oTpadoTka. [IpoBeaeHune Beuepa «Y AMBUTENbHAS XUMUS!» U €T0
ananu3. CoctaBieHre cOOpHUKA 3a7a4 10 HEOPTraHNYECKONH XUMHUU.

Hrorosoe 3ansaTue. O600menue marepuana. Ilogsenenue nroros. O6cyxaeHne cOOpHUKa
3a/1a4 10 HEOPraHUYECKON XUMUHU.

YYEBHbIN IIJIAH TPETBEI'O T'OJTA

Ne | Ha3Banue paznena, TeMbl KonnuecTtBo yacoB ®dopmbl aTTecTanumn/
n/n Bcero | Teopuss | IIpakTuka | KOHTpOJIS

1. | BBogHoe 3aHsiTHE. 1 1

2. | T ewma «Haxoxnenue 5 2 3 OT60p MHTEPECHBIX




MOJIEKYJISIpPHOHN (POpMYITBI 3azad Juisi COOpHUKa

OpPraHUYECKOT'0 BEILIECTBAY. «O3anaueHHas

T e m a «Pemrenue 3agad mo 8 3 5 XUMUS OJIS1 FOHBIX

XUMHUYECKUM YPAaBHEHUSIM C XUMHUKOB).

y4acTHEM OPraHUYEeCKUX BEHIECTBY. CocraBnenue 3a1au

T e M a «['enernueckas cBs3b 10 3 7 CaMOCTOSITENIBHO U

MEX/1y OCHOBHBIMH KJIaCCaMH ydacTue B KOHKypce

OPraHUYECKHUX COCIUHEHUM. «O3anaub gpyral».

['eneTnueckas CBsA3b OPraHUYECKUX Pemrenue 3amaq

Y HEOPraHUYECKUX BEUIECTBY.

T e M a «OkuCIUTENBHO- 3 1 2 CocraBnenue

BOCCTAaHOBUTEJIbHbBIE PEAKLIUNY. KpPOCCBOP/IOB

T e m a «KauyecTBeHHBIC peakiuy Ha | 1 2 5 DKcrnepuMeHTalIbHas

OpraHUYECKHE BEIIECTBAY. U MpaKTUYeCcKas
pabora

Hrorosoe 3ansatue 1 0 1 Konkypc o
pELICHUIO U
COCTaBJICHHIO 3aa4

Bcero: 35 11 24

COJAEPXKXAHUE ITPOIT'PAMMBI TPETBEI'O I'OJA OBYUEHUA

BBoanoe 3ansiTie. THCTpYKTaX 1O TEXHUKE OE30MAaCHOCTH. 3a1a4u 3-T0 roj1a 00yUueHUsI.
TemaTtuka 3aHsATUNA. B3auMOCBS3b HEOpPraHMYECKON XUMHUH C OpraHndeckoil. OpraHudeckue
BEIIIECTBA.

[IpakTuuyeckasdacTsb: ceMuHap «KuBas v HE)KUBasi IPUPOIAN.

T e m a «HaxoxaeHue MOJIEKYJISIPHOI (hOPMYJIbI OPraHUYecKoro BemecTtBa». CrocoObl
HAXO0XJICHUS MOJIEKYJISIPHON (JOPMYITBI BEIIECTBA: TI0 MACCOBBIM JOJISIM BXOSIINX B HETO
XUMUYECKHX 3JIEMEHTOB; 110 OTHOCUTEIHHOM MJIOTHOCTH JAHHOTO ra3000pa3HOro BEIIECTBA 110
KaKoMy-ITH0O0 Ta3y u Macce (00beMy, KOJIMYECTBY BEIIECTBA) MPOYKTOB CTOPaHHUSI.
[IpakTHuyeckasdacTh: PEIICHUE 3a/1a4 HA HAXOKJIEHUE MOJICKYJIIPHON (DOPMYJIBI
BenecTBa. CocTaBlieHHE 3a/1a4 CAMOCTOSITENIBHO U ydacTue B KOHKypce «O3anaub apyraly.
OT00p MHTEpECHBIX 3a/1a4 1Jis cOopHUKa «O3agaueHHast XUMHUSI 1711 FOHBIX XUMUKOBY.

T e M a «PelieHue 3a1a4 M0 XUMHYECKHM YPABHEHHUSM C Y4ACTHEM OPTraHHUYeCKHX
BelecTB». OCOOCHHOCTH MPOTEKAHMSI XUMUICCKIX PEAKITHI ¢ yIaCTHEM OPTaHUIeCKUX
BCIIIECTB.

[IpakTHuuyecKasydacTb: peHICHUE 33/1a4 HA HAXOXKJCHUE MACChl, KOJMYECTBA BEUIECTBA,
o0bemMa MPOAYKTOB PeaKIMU MO0 Macce, KOJIMYECTBY BElIeCTBa, 00bEMY HCXOIHBIX BEIIECTB; HA
HaXO0KJIEHNE MACChI IPOYKTOB PEAKIINH, €CIIH U3BECTHBI MAaCChl BCEX UCXOIHBIX BEIICCTB
(3amaum Ha U3OBITOK); HAX0XKJICHUE MACCHI WJIH 00beMa MPOAYKTOB PEAKIIUH 110 N3BECTHOM
Macce Wik 00beMy HCXOAHOTO BEIIECTBA, COJIEPHKAIIETO MPUMECH.

[ToaroroBka ydamuMucs JuAaKTUYECKOT0 MaTepuaia; y4acTUe B IIKOJIbHON M TOPOACKOM
OJIMMITHA/IAX; COCTABIICHHE 3a/IaHUi TI0 XUMUU JJIs1 UHTEIUIEKTyalbHOro MapadoHa.

T e m a «['eHeTHYeCKasi CBA3b MEKITY OCHOBHBIMH KJIACCAMM OPTaHUYeCKUX COeTUHEHM.
I'eneTH4eckas cBsI3b OPraHUYeCKUX M HEOPraHN4YeCKNX BemecTB». OCHOBHBIC KIACChI
OpPTraHUYECKUX COCTUHEHHM. XMMHYECKHUE CBOMCTBA U OCHOBHBIE CIIOCOOBI TTOJTYUESHUS
oprannyeckux BemniecTB. OCHOBHBIE CIIOCOOBI Mepexo/1a OHOTO0 Ki1acca K Apyromy. [lytu
nepexojia OT OPraHUYECKUX BEIIECTB K HEOPTAaHUIECKUM.

[IpakTHuuecKkasdacThb: peLICHUE 33/1a4 HA LIENIOYKHU IPEBPALLIECHU; SKCIIEPUMEHTAIBHOE
OCYILIECTBIICHUE OTAEIbHBIX (PPArMEHTOB IIEMIOYEK MPEBPAILICHHI; COCTABICHUE LIETI0YEK
MpeBpalleHui 1 00CyKIeHUE PAIlMOHATILHBIX CIIOCOO0B Mepexo/ia OT OJJHOTO KJIacca BEIIECTB K

JIIPYyTOMYy.
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T e M a «OKHCINTETHHO-BOCCTAHOBUTEIbHBbIE peakum». OCOOEHHOCTH OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi C y4acTHEeM OpraHMYecKUX BeliecTB. PaccTaHoBka
KOX((UITMEHTOB B HUX METOaMHU JICKTPOHHOTO OallaHCca U MOJTyPeaKIIiid.
[IpakTHuuyeckasdacTb: pacCTAHOBKA KOA((UIMEHTOB B YPaBHEHHSIX PEAKIIHIL C
y4acTHEM OpPTaHUYECKUX BEUIECTB; COCTABICHUE YPABHEHUH OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUHl.

OdopmiieHne TUIAKTHYECKOTO MaTepralia (KapTOUKH ¢ 3aJaHHsIMH ), COCTABJICHHE KPOCCBOP/IOB.
T e m a «KauecTBeHHbIE peaKIlUM HA OPraHuYecKue BellecTBa». KauecTBeHHbIE peakiiuu Ha
QJIKaHbI, HETPEIETIbHBIC YTIICBOJOPOIbl, OAHOATOMHBIE MPEIEIbHbIE CTUPTHI, MHOT0aTOMHBIE
CIUPTHI, (PEHOIBI, aNbAeTU b, KAPOOHOBBIE KUCIOTHI (0COOEHHOCTh MYPaBbUHOU KUCIIOTHI),
O€JIKHU, )KUPBI, YTIEBOJIBI.

[IpakTHuuyeckasdacTb: pellleHue SKCIePUMEHTAIBHBIX 33/1a4 Ha ONpee/ieHUue
OpPraHUYECKHX BEILIECTB B PACTBOPE; MOJIyUYeHHE MblIa B TabopaTopuu. PazpaboTka mporpaMMbl
U y4acTHe B Beuepe 3aHUMaTeIbHON XUMUHU.

Hrorosoe 3ansaTHe. O000IICHNE MaTepHaa MO PEIICHUIO 3324 C Y4aCTHEM OPTaHUYECKUX
BElIEeCTB, 00Cyk/1eHne cCOOpHUKA 3a/1a4 110 OPTaHUYECKOM XUMHUH U €ro 3alluTa.

YYEBHBIN IIJIAH YETBEPTOI'O TOJIA

Ne | Ha3Banue paznena, TeMbl KonmuectBo yacoB ®dopmbl aTTeCTAIIIH/
n/m KOHTPOJIA
Bcero Teopus | IIpakTuka

1. | BogHoe 3aHsATHE. 2 2

2. | T e m a «CtpoeHue aToma, 2 1 1 Cemunap «Ot
nepuoanyeckuii 3akox /1. 1. HaTpus 10 aproHa
MenpeneeBay. (uHTEepecHbIe (haKThI

0 XUMHUYECKHIX
DIIEMEHTaX).

3. | Tewma«Xumuyeckass KHHETHKa U | 5 2 3 Brimonuenue
Katanu3. XUMHYECKOoe AKCIIEPUMEHTAIbHOM
paBHOBECHE. paboThI

4. | T ewma «PactBopbI». 4 2 2 Brimonnenue

AKCIEPUMEHTATBHON
paboThI IO
MIPUTOTOBJICHHUIO
pacTBOpOB

5. | T e m a «IIpomblIIUIeHHOE 4 1 3 Pemrenue 3anau
MOJTy4YEeHUE BaKHEHIITNX Coo0urenus
HEOPTaHUYECKUX BEIIECTBY. YYaIIIXCs O

BAKHEUIIUX
XUMHUYECKHIX
MIPOU3BOJICTBAX.
6. | T ewma «Metamib». 5 2 3 CocraBnieHue u
7. | T ema «Hemerammb. 4 1 3 peIaKTHpPOBaHUE
3a1a4 s
cOOpHUKa.
8. | O06oO6IIEeHNE. 8 2 6 Cocrasnenue
anpLOoMa 3a1a4
«O3anayeHHas
XUMUS.
9. | Urorosoe 3ansarue 1 0 1 CMmoTp 3HaHui
Bcero: 35 11 24

COJAEPKAHUE ITPOI'PAMMBI YETBEPTOI'O 'OJJA OBYYEHUA
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BBoaHoe 3ansiTHe. THCTPYKTaX MO TEXHUKE 0€30MacHOCTH. 3a1auu 4-T0 T0/1a 00yUYeHHUS.
Temaruka 3austuid. [Ipodopuenranus.

[IpakTHuyecKasdacTbhb: BEIABICHUE YPOBHS 3HAHUN U YMEHUH 10 PELICHUIO 3a/1a4.

T e m a «CTpoenue atoma, nepuoanyeckuii 3axon 1. 1. MenaesieeBay. DIeKTpPOHHbIE U
rpadudeckre GOpMyIIbl aTOMOB M HOHOB, HAXOAAIIMXCS B OOJIBIINX U MAJIBIX MIEPUOIAX.
[IpakTuueckasdacThb: HATUCAHUE AIIEKTPOHHBIX U rpaduueckux Gopmys aTOMOB U
MOHOB; ceMuHap «OT HAaTpUs A0 aproHay (MHTEpecHbIE (PaKThl O XUMUYECKHUX JIEMEHTAaX).

T e M a «XXuUMHYeCKasi KHHETHUKA M KATAJIN3. XHMHUYECKOe PABHOBeCHe». JHEprus
aktuBanuu. [Ipasuno Bant-T'odda. Katanuzatop. 3akon neiictByronmx macc. CKOpocTh
xumu4deckon peakuuu. Koncranra ckopoctu peakuun. CMeEeHne XUMUYECKOTO PaBHOBECHS.
ITpunnun Jle Ilatense. Koncranra paBHOBECHS.

[IpaxTHuueckasydacTb: pelICHUE 3a7ja4 Ha ONIPEIEIICHUE CKOPOCTH PEAKLMH; Ha
OIIpe/IEJICHNE KOHCTAHThl PABHOBECHS; HA CMELICHUE XUMUYECKOI0 paBHOBECHUS IIPU U3MEHEHHUH
TEMIIEPATYPBbI, JaBICHNI, KOHIEHTPALUN BEUIECTB, JCHCTBUM KaTaau3aTopa; BEIIIOJIHEHHE
HKCIEPUMEHTAIBHOMN padOoThI, JOKA3bIBAIOIIEH, YTO BIMSIHUE PA3THYHBIX YCIOBHH CIIOCOOHO
WU3MEHATH TEUCHNE XUMHUYECKON pPEeaKLnu.

T e m a «PacTBopsbI». [loBTOpEHNE: BUABI KOHIIEHTpALMi (IIPOLIEHTHAs U MOJISIpHAs ); IEPEX0/]
OT OJIHOTO BUJAa KOHLIEHTpauuu K Apyromy. CMelmmBaHue pacTBOpoB. Meron kpecra.
[TpumeneHue pacTBOpoB B ObITY. I [prMeHeHne pacueToB KOHIIEHTPALMil paCTBOPOB B KU3HHU.
[IpakTuueckasdacTb: PEIICHUE 337a4 HA CMELIMBAHUE PACTBOPOB; IIEPEXOJ OT OJHOTO
BU/JIa KOHLIEHTPALMH K IpyrOMY; BBIIIOJIHEHHUE IKCIIEPUMEHTAIbHON PabOThI 10 IPUTOTOBJIEHUIO
paccosa, cupola 1 Ipyrux pacTBOPOB ONPENEICHHON KOHLIEHTPALMK Ul UCIIOJIb30BAHUS HA
YpPOKax XUMHH.

T e m a «IIpombIlJICHHOE NTOJIyYeHHE BasKHEHIINX HEOPraHMYeCKHUX BemecTB». CuHTe3
ammuaka. [ Ipon3BoaCcTBO CepHOM KUCIOThl KOHTAKTHBIM CIIOCOOOM.
[IpakTHdyecKasyacTb: pelICHAE 33]]a4 HA TUIIMYHBIE TEXHOJIOTHUECKNAE TPUEMBI
IIPOMBIIIJIEHHOT O TIOJyYEHUsI aMMHaKa U cepHOU KUCI0Thl. COOOILEHUs yUalIuxcs O
BaXHEHIINX XUMUYECKUX IIPOU3BOJCTBAX.

T e m a «Metanabi». Metamnst 1, I, III rpynn riaBHbIX noarpymnm. Mertamibl 10O0OYHBIX
noarpymm. Ux ¢puznyeckre 1 XUMUYECKHE CBOWCTBA, CIOCOOBI MOTyYeHHs, TIPUMEHEHHE.
[IpakTuueckasdacThb: pelIeHUE 3a/1a4; BBINOJIHEHUE SKCIIEPUMEHTAIbHOI paboThI Ha
OCHOBHBIE CBOIcTBa MeTauioB. COCTaBICHNE U PEAAKTHPOBAHUE 3aa4 JJIs1 COOpHHKA.

T e m a «Hemertamab». Hemeramnst IV, V, VI, VII rpynn rnaBubsix noarpymnm. Mx dusznyeckue
Y XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTy4YeHMs, TpuMeHeHne. OCHOBHbBIE COEMHEHHUS.
[IpakTuueckasdacThb: pelIeHUE 3a/1a4; BBIMOJIHEHNE SKCIICPUMEHTAIbHOI paboThI Ha
OCHOBHbIE CBOMCTBa HEMeTaL10B. COCTaBlIEHUE U PEAAKTUPOBAHUE 3a/1a4 /ISl COOpHHUKA.
O600menune. O000IIEHUE U 3aKpeIIeHUE U3yuyeHHOro MaTepuana. KoMOuHUpOBaHHBIE 3a/1a4n
110 HEOPTaHUYECKOM 1 oprannyeckor xumuu. TectoBbie 3ananus. [logroroska k EI'D.
[IlpakTuueckasyacThb: pelleHHe KOMOMHUPOBAHHBIX 3a/1a4 [0 OPraHUYECKOU U
HEOPraHUYECKOM XMMUU; BBIIIOJHEHHE TECTOBBIX 3aJJaHMif; paboTa Ha KOMIIbIOTEPAX IO
BBINOJIHEHHIO TECTOBBIX 3a/1aHuil; moaroroska k EI'D; cocraBienue anpboma 3a1au
«O3anaueHHast xumMus». CocTaBiIeHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4, UX BBIIIOJHEHHUE U 3alUTa.
CMoTp 3HAaHHIA.

Hrorosoe 3ansaTue. OOCyXkaeHUE pe3yIbTaTOB 3aHATHUI 110 MPOrpaMMe 3a MPOLIEe NN TO/1 U 3a
BCE YEThIpE TOAA.

IIJIAHUPYEMBIE PE3YJIbTATBI

[To oxOHYaHMU BCETO Kypca IKOJIBHUKN OYAyT YMETh IPUMEHATh TEOPETUICCKHIE 3HAHUS TIPH
pELIeHUH 3ajiay; penaTh 3a1a4l OCHOBHBIMU CIIOCO0aMH U METO/IaMH; COCTABIIATh
KOMOMHHMpOBAHHbIE 33J]Ja4l C YYACTHEM OPraHUYECKUX U HEOPTaHUYECKUX BEILECTB; BHIMOIHSITh
pas3In4HbIe BUJbI SKCIIEPUMEHTANIBHBIX 33/1a4; HAXOAUTh PallMOHAIBHBIN cIOCO0 pereHus
OTIpeNIeICHHOW 3a7]aui ¥ TPAMOTHO €€ 0(OPMIIATH, a TAK)Ke padOTaTh C TECTOBBIMHU 33JaHUSMHU
[0 KHUTaM U € UCII0JIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOT M.
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O:xkunaemsle pe3ybTatshl. [locne mpoxoxkaeHus: mporpaMmsl 1-ro rona o0ydeHus
obOyuaromue OyayT:

* 110 m e M e «Pacmeopuly:

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

2) 3Hamp OCHOBHBIC BH/IbI KOHIICHTPAIMI pacTBOPOB (TIPOILICHTHAS U MOJISIPHASL); CIIOCOOBI
nepexo/ia OT OJIHOTO BU/IAa KOHIEHTPALUM K APyroMy; OCHOBHBIE OTpAciu MPOU3BOICTBA, T'1ie
NPUMEHSIOTCS PAcYeThl HAa PaCTBOPHI;

3) ymems pOM3BOAMTEL PACUCThI HA OMPEIC/ICHHE MPOICHTHON M MOJISIPHON KOHIIEHTpAIni
pacTBOpa; MePeBOJUTH MOJISIPHYIO KOHIIEHTPAIIMIO B IPOIICHTHYIO U HA000POT;

* 110 m e M e «OCHOBHble NOHAMUSA U 3AKOHbL XUMUUY:

1) 3Hame OCHOBHBIC 3aKOHBI U TIOHSTHSI XUMHU (2TOM, MOJICKYJIa, OTHOCUTEIIbHASI aTOMHAs
Macca, OTHOCUTENIbHASI MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BELIECTBA, MACCOBAs 10JIS
XMMHYECKOTO 3JIEMEHTa B BELIECTBE, HOPMaJIbHbIE YCIOBHSA); 3aKOH MMOCTOSTHCTBA COCTABA
BELIECTBA, 3aKOH ABOraJipo, YUciIo ABOrajapo;

2) ymems NPOU3BO/IUTH PACUETHI C UCIIOIH30BAHMEM OCHOBHBIX 3aKOHOB M IOHSITHH;

* 110 m e M e «l azoobpasnvie sewjecmeay:

1) umems npeocmasnenue 06 0COOEHHOCTSIX CTPOCHUS ra3000pa3HBIX BEUICCTB;

2) ymemsb TPOU3BOAUTH PacyeThl Ha ONPECICHUE OTHOCUTEIBHOM IOTHOCTH Ia3000pa3HOro
BEIIIECTBA, BEIYMCIICHUE Yepe3 Hee OTHOCUTEIBHON MOJIEKYJIIPHON MacChl Ta3000pa3HoOro
BEIIECTBA; BBIYMCIIATH MACCy ra3000pa3HOro BEUIECTBA 10 €ro 00beMy M 00bEM 0 U3BECTHOU
Macce Ipy HOPMAJIBHBIX YCIOBHAX C UCTIONB30BaHUEM MOJISIPHOTO 00beMa ra3oB; ONpeAesaTh
MOJIEKYJISIpHBIE (POPMYJIBI BELIECTB 110 MAaCCOBBIM JIOJISIM XUMUYECKHX JIEMEHTOB U
OTHOCHTEIIEHOM TUIOTHOCTH T'a30B.

Kpowme BolmienepeuncieHHOro 00y4Jaroiire Noay4aTh BO3MOKHOCTh HAYYHTbCH COCTABIISTh
3aJ1a4y 10 TaHHBIM TeMaM, YTO CIIOCOOCTBYET MOBBIIICHUIO YPOBHS OTBETCTBEHHOCTH YUCHHUKA,
CaMOOIIEHKH U cTaTyca pebeHKa 3a cueT COpeBHOBATEIbHOrO (dekTa.

O:xunpaemble pe3yabTathl. [locne npoxoxaeHus nporpaMMsel 2-To roja o0y4eHus
oOyuaroiue OyayT:

* 110 m e M e «Pewenue 3a0ay no xumuyeckum ypagHeHUAM»:

1) umems npeocmasnenue 0 XUMUYECKUX PEAKLUIX, UX BUIAX;

2) 3Hamp OCHOBHbBIC IPUHIIMITBI PEIICHHS 33124 10 XUMMHUYECKUM YPaBHEHHUSIM; METOTUKY
peleHns 3a7a4 M0 XUMHUECKUM YPaBHEHUSIM, €CITH OJHO U3 PEarnpyONiX BEIIeCTB 1aHO B
U30BITKE; Ha BBIXOJ MIPOIYKTA, IPUMECH, PACTBOPBIL;

3) ymems ucToNb30BaTh 3HAHUS 1-T0 TO/1a O0YUCHHS; ACTaTh BHIYUCICHHS TI0 XUMHYCCKAM
YpaBHEHUSAM Ha HaXO0KJIEHUE MacChl (KOJTUYECTBA BEUIECTBA) MPOIYKTOB PEAKIIUU IO Macce
(KOJMYECTBY BEIIECTBA) BCTYMAIOIIMX B PEAKIIMIO BEIIECTB M HA00OPOT; pemarh 3aauu 1Mo
XUMHYECKUM YPaBHEHHUSM, B KOTOPBIX YUacCTBYIOT ra3000pa3HbIe BEIIECTBA, UCIIONB3YS 3aKOH
00BEMHBIX OTHOIIICHUH Ta30B; MPOU3BOIUTH PACUYCTHI IO TEPMOXHUMHYCCKHM YPABHCHHSIM;
MIPOU3BOJUTH PACUYETHI IO XUMUYECKUM YPaBHEHHIM (€CIH OJJHO U3 BEIIECTB JaHO B U30OBITKE,
Ha BBIXOJI IPOAYKTA, IPUMECH, PACTBOPHI) M COCTABIIATD 3aauu, UCIOJIB3YsI 3HAHUS O CBOWCTBAX
HEOPraHUYECKUX BEIIECTB;

* 110 m e M e « OKucIumenbHo-60CCMAaHO08UMENbHBLE PEAKYUUY.

1) 3name 06 OKHMCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX; O TIOHSITHH OKUCIHUTEINb 1
BOCCTaHOBUTEIb, TOHITUIX OKUCIUTEIbHBINA U BOCCTAHOBUTEIHHBIN TPOIIECC;

2) ymemp OTIPEICISATh CTETICHH OKHUCIICHHS XMMUUECKHIX 3JIEMEHTOB; PaCCTABIISITh
KO3(PPHUIMEHTHI B XUMUYECKHUX PEAKIUAX C y4YaCTHEM HEOPTaHUIECKUX BEUIECTB METOIaMHU
AIIEKTPOHHOTO OanaHca U MOJTypeaKIHii;

* 110 m e M e «I enemuyeckas c6s3b MeHcOY OCHOBHLIMU KAACCAMU HEOP2AHUYECKUX
COCOUHEHULLY

1) 3Hame XUMHUYECKUE CBOMCTBA U CITOCOOBI TIOTyUYEHHsI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHM;
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2) ymemp 3anMCHIBATh PEAKIINU IICTIOYKH MPEBPAICHUI», C Y4aCTHEM HEOPTaHMYECKHX
BELICCTB; PEUIATh U COCTABIIATH 3aJa4l Ha «LEMOYKH MTPEBPALLEHUID); BBIACIATD TJIaBHOE U
AHAJIN3MPOBATH X0/ PEILICHUS «ILIETIOUKH MPEBPAILEHUI.

* 10 m e m e «Kauecmeenmnvie peakyuu Ha Heop2anuveckue 6eujecmear:

1) umems npeocmasnenue 0 Ka4YeCTBEHHBIX PEAKIUIX U UX IPUMCHECHUH;

2) 3nams 1 cOOIIOIATH NIPABUIIA TEXHUKU 0€30IaCHOCTH MPU paboTe ¢ XUMHUYECKUMHU
BELIECTBAMU U 000pPY0BaHUEM; PEar€HThl U METOIMKY IIPOBEACHNS KAUECTBEHHBIX pEeaKkLui Ha
OCHOBHBIC KATHOHBI U aHUOHBI HEOPTaHUYECKHUX BEILIECTB;

3) ymemsb pOJICIIBIBATh KAYECTBECHHBIC PEAKIMK; IPUMEHSTh NOJY4YCHHbIC 3HAHHS TIPU PEIICHUU
Y COCTaBJICHHMH 3a]1a4 Ha OIIPE/IEIICHUE BEILECTB B PACTBOPE.

KpomMme BrIlIenepeyncieHHOTo MKOJIBHUKY y4YaTcs: 001aaTh BOJICH U HACTOHYMBOCTBIO B
JIOCTH>KEHUH MTOCTABICHHOM LI€JIN, CTAHOBSITCS CIIOCOOHBI BECTH MCCIIEI0BATEIbCKYIO padoTy 10
OIpEEICHUI0 XUMUYECKUX BEILIECTB.

Osxupaemble pe3yabTathl. [lociie npoxoxaeHus nporpaMmsl 3-ro roja o0y4yeHus
oOyuaroiue OyayT

* 110 m e M e «Haxoorcoenue mMonekyiapnot oopmynvl 0OpeanuiecKo2o 6euwecmseay.

1) 3name 06 0COOCHHOCTSIX CTPOCHHUSI OPTAaHUYECKUX BEILECTB, HX MHOIOOOPa3UH U CBOMCTBAX;
2) ymemb HAXOAUTh MOJICKYJSIPHYIO (POPMYITYy OPraHHYECKOrO BELIECTBA 10 MACCOBBIM JIOJISIM
BXOJILIMX B HET'O XUMUYECKUX 3JIEMEHTOB, 0 Macce (00beMy, KOJIMUECTBY BEILIECTBA)
IPOJYKTOB CTOPaHUs U OTHOCUTENILHON INIOTHOCTHU €ro NapoB 110 KaKOMY-JIH00 Jpyromy rasy;

* 110 m e M e «Pewenue 3a0au no xumuueckum ypasHeHusM ¢ yuacmuem OpeaHudecKux
gewecmen:

1) 3Hame 0COOEHHOCTH XUMHYECKHUX MPOILIECCOB C YYaCTHEM OPraHUYECKUX BEIECTB;

2) ymemb NPOU3BOUTH PACYCTHI [I0 XMMUYECKOMY YPABHEHHUIO; COCTABIISATH 3a/1a4H C yU4acTHEM
OpraHMYECKUX BEILIECTB HA HAXOKJEHUE MACChl, 00beMa, KOJIMYECTBA BEILIECTBA MPOAYKTa
pPeaKIMU WK UCXOJHOIO BEIeCTBa, Ha IPUMECH, BBIXO MIPOAYKTA, H30BITOK OAHOTO U3
HCXOJHBIX BEILECTB;

* 110 m e M e «I enemuueckas 6536 MeHCOY OCHOBHBIMU KIACCAMU OP2AHUYECKUX COCOUHEHUU.
I'enemuueckas c6é4a3b Op2aHU4eCKUX U HEOPLAHUYECKUX BEUYeCmB).

1) 3Hamp XMMUYECKUE CBOWCTBA M CIIOCOOBI MOJTYYCHUsI OPTaHMYECKHUX BEIICCTB;

2) ymemsb peniaTh U COCTABIIATH LETIOYKH MPEBPAICHUI C y4aCTHEM OPraHMYEeCKUX BEIIECTB;
pelaTh pa3InyHble BUBI 33/]1a4 10 LIETI0YKaM MPEBPAIIEHUN C UCIIOIb30BAaHUEM OPraHU4YECKUX
BELIECTB; YMETh pellaTh U COCTABIIATh 3a/1a4y 110 LIETI0YKaM IIPEBPAILEHUN, KOTOPBIE YKa3bIBAIOT
Ha B3aUMOCBSI3b HEOPTraHMUECKUX BEIIECTB C OPraHUYECKUMU;

* 110 m e M e « OKucaumenbHo-60CCMAHOBUMENbHBLE PEAKYUUY.

Ymems pacctaBnars K03 PHUINEHTHI B ypaBHEHHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii ¢ yuacTMeM OpraHMYECKUX BEIIECTB METOJIOM 3JIEKTPOHHOI'0 0ajiaHca U METOJI0M
MOJTypEaKILIUii; COCTABIISATh YPAaBHEHUS] OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA;

* 110 m e m e «Kauecmeenmnvie peakyuu Ha opeanuyecKue 6ewecmeay.

1) 3Hamp TeXHUKY OE30MIACHOCTH MPH pabOTE C OPraHMYCCKUMHU BEIIECTBAMH; PEareHThI 1
METO/Ibl ITPOBE/ICHUS KAYECTBEHHBIX PEAKLIMI HA PA3JIMYHbIE OPIraHUYECKUE BEIIECTBA;

2) ymems pOJICNIbIBATh KAYECTBCHHBIC PEAKIMK; IPUMEHSTH MOJTY4YCHHbBIC 3HAHUS TIPU PEIICHUU
Y COCTaBJICHUM 3KCIIEPUMEHTAJIbHBIX 3a/1a4 Ha ONpPEIeIeHNE OpraHMueCKUX BELIECTB B
pacTBope; paboTaTh ¢ XUMHUUECKUMH BELIECTBAMU M XUMUYECKHM 000pYI0OBaHHUEM.

Kpowme BblI€nIepeunciaeHHOro MKOJIbHUKN YUaTCsl YUUThCS, Y HUX pacIIupsieTcst Kpyrosop,
MOBBILIAETCS YPOBEHb MHTEIJIEKTA.

Osxugaemsle pe3yJbTaThl. [locne npoxoxaeHust nporpaMMsl 4-ro roga o0ydeHus o0yvaroine
oynyr:

* 1o m e m e «Cmpoenue amoma, nepuooudeckuti 3akon /. . Menoeneesay.:

1) 3nams ctpoeHue aToMa;

2) ymembs, VCTIONb3Ys TIEPHOJANIECKYIO CHCTEMY 3JIEMEHTOB, H300paXkaTh AIEKTPOHHBIC U
rpadudeckre GopMyIbl aTOMOB U HOHOB HJIEMEHTOB,;
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* 110 m e M e «Xumuueckas KUuHemuKka u Kamaaus. Xumuieckoe pasnosecuer:

1) 3nams OCHOBHBIC IPUHIIUITEI IPOTEKAHHS XUMUYECKHUX PEaKIInii;

2) ymemsb POU3BONUTH PACUYCThI U COCTABIIATH 33[a4l Ha ONPEICIICHHE CKOPOCTH XUMHYECKOM
peaxkuuu, KOHCTaHTBl PABHOBECHS; IPOTHO3UPOBATh TCUEHUE XUMUYECKUX PEaKLUi IIpU
WU3MEHEHUU TEMIIEPATYPBI, JaBICHUS, KOHLEHTPaui BELECTB, ACMCTBUU KaTAIN3aTOPa;
IIPOBOAMUTH XUMHUYECKHUE IKCIIEPUMEHTHI,

* 110 m e m e «Pacmeopuiy:

YyMemp IPOU3BOJUTH PACUEThl HA ONIPEIEICHUE KOHLIEHTPAU IPU CMEIINBAHUN PACTBOPOB; C
IIOMOILBIO PA3JIMYHBIX PACYETOB MEPEXOJUTH OT OJHOI'O BUJ1a KOHLIEHTPALUU K Ipyromy;
TOTOBUTH PAaCTBOPHI 3alaHHON KOHLIEHTPALIUN;

* 110 m e M e «lIpombliunennoe noayyenue 8adiCHeUuUx HeoPeaHU4eCKUX 6eUecmey:

1) 3nams TPOMBIUICHHBIE CIIOCOOBI TTOJyYCHHSI aMMHAaKa, CepHOM KUCIIOTBI; O BAKHEHIIINX
XMUMUYECKHX 3aBojax B Poccun n YensasOMHCKO#M 001aCTH; O BIUSTHUM XUMUYECKHUX TIPOU3BOICTB
Ha 9KOJIOTHYECKYI0 00CTaHOBKY MECTHOCTH;

2) ymemp peniaTh U COCTABJISATH 3a/1a4H 110 TUITMYHBIM TEXHOJIOTUYECKUM pUeMaM
IIPOMBIIIJICHHOTO TIOJyYEHUsI aMMHUaKa U CEPHOU KUCIIOTHI;

* 110 m e m e «Memannviy:

1) 3namp OCHOBHBIC CBOWCTBA U CIIOCOOBI MOTYYCHUSI METAILIOB;

2) ymemsb NPUMCHSTH MOJYYCHHbBIC 3HAHKS [IPU PEIICHUH 3a/1a4 Ha OCHOBHBIC CBOICTBA U
CHocoObl NOJTYYEHUSI METAJUIOB; IPOBOAUTH XUMUUECKUE SKCIIEPUMEHTBI; COCTABIIATh YPABHEHUS
AJIEKTPOJIN3A U PEIIATH 10 HEMY Pa3JIMYHbIE THUIIBI 33/1a4;

* 110 m e m e «Hememannoiy:

1) 3Hamb OCHOBHBIC CBOWCTBAa HEMETAJUIOB, UX PACIIOJIOKCHUE B IEPUOAMYCCKOM TaOIHIIE;
OCHOBHBIE CIIOCOOBI MTOJTy4eHHsI HEMETAJIOB,;

2) ymemsb NPUMCHATH MOJTY4YCHHbBIC 3HAHUS IIPH PEIICHUH PA3IMYHbBIX TUIIOB 3a]1a4; IIPOBOIUTh
XUMHUYECKHE DKCIIEPUMEHTBI; OCYILECTBIIATh U COCTABIIATH TEHETUYECKUE LICTIOYKH,
YKa3bIBaIOIME HA B3aMMOCBS3b HEMETAJJIOB U METAJLIIOB.
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PA3JEJI 2. KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOT'MYECKHUX YCJIOBUM

2.1. KAJIEHJAPHBI YYEBHBINA IT'PA®UK
Kanennapusiii yaeOHBIN Tpad K COCTABISETCS HA KaXKbIi YIeOHBIN TO/ A1 KOHKPETHOH
TPYIIITBI O0yYarOIIHXCS.
KAJIEHIAPHBIA YYEBHBINA I'PA®UK ITEPBOI'O I'OJIA OBYUEHMS (8 kiacc)

Neri/rm | laTa Tema 3ansTus KonuuectBo yacos
Bcero Teopus IIpakTuka
06.09 | Beoauoe 3ausatue. Th 1 1
PactBopsbI (9 yacoB: 34 Teopusi; 64 npakTHKa)
13.09 | Beruncnenue MaccoBOM JOIU 2 1 1
20.09 | pacTBOpeHHOTO BEHIECTBA U MACCHI
BEIIECTBA B PaCTBOPE.
27.09 | Pacuetsl, CBsI3aHHBIE C MOJISIPHOI 3 1 2
04.10 | xoHIEHTpaIUCH
11.10
18.10 | Ilepexonm oT ogHOTO BHIA 4 1 3
25.10 | KOHIICHTpALUH K JPYTOMY
08.11
15.11
OcHoBHbIE NOHATHS U 3aKOHBI XuMuH (16 yacoB: 34 Teopusi; 134 npakTHKa)
22.11 | Pacuer OTHOCHUTEIHLHON MOJIIPHOI 2 1 1
29.11 | Maccel coeqUHEHUS
06.12 | BeruucieHHe OTHOCHTEIHLHOW MACCHI 1 1
AJIEMEHTOB B BEILIECTBE
13.12 | OmpeneneHre MaccoOBOM JOIU 1 1
XUMHYECKOTO 3JIEMEHTA B BEIIECTBE
20.12 | Pacuer mMacchl 3JeMeHTa 10 u3BecTHOH | 1 1
Macce BEIeCTBa, COACpPIKAIIETO
JTAHHBINA DJIEMEHT
27.12 | BolunciaeHue Macchl BEIIIECTBA 110 1 1
Macce 3JIEMEHTa B HeM
10.01 | MuauBuIyanbHBIE KOHCYIIBTAIH 1 1
17.01 | Boluncnenue konuuecTBa BeniecTsa no | 1 1
€ro mMacce
24.01 | Pacuer macchl Mo U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
31.01 | MaauBuayanbHbIE KOHCYIbTAIIUN 1 1
07.02 | Pacuer mpocreiimieii Gpopmyibi 2 1 1
14.02 | BemecTBa MO MaCCOBBIM JOJISIM
3JICMEHTOB B COCIMHCHUN
21.02 | UunuBuyanbHbIe KOHCYIbTALUN 1 1
28.02 | Pacuer umcia yactuil (MOJIEKYII, 2 1 1
07.03 | aTomOB) 10 ero mMacce, 1o KOJHYECTBY
BEIECTBA WM 110 00beMy. Unciio
ABorajapo
14.03 | UunuBHuayanbHbIE KOHCYJIbTAIIMN 1 1
I'a3000pa3ubie BemecTBa (8 yacoB: 24 Teopus; 64 mMpaKTHKa)
21.03 | Th. Onpenenenne OTHOCUTEIHHOM 2 1 1
04.04 | mmoTHOCTH ra3a
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11.04

Brruncnenue oTHOCUTENBHOM
MOJIEKYJIIPHOU MACChI 110 €TI0
OTHOCUTEIHHOU IIOTHOCTH

18.04

Omnpenenenne Macchl ra3000pa3HOro
BEIIIECTBA 110 ero 00beMy MpU
HOPMAJIBHBIX YCIOBUAX. MOISpHBIN
00bEM razoB

25.04

Brruncnenue oo0bema ra3o000pa3Horo
BEIIIECTBA 110 €r0 MAacce, M0 KOJIUYECTBY
BCIIIECTBA

16.05

Omnpenenenve GopMyIibl BELIECTBA 110
MAaCCOBBIM JOJIIM DJIEMEHTOB U
OTHOCUTEIHHOU IUIOTHOCTH ra3a

4.

23.05

I/IHI[I/IBI/I,Z[yaJ'II)HBIe KOHCYJIbTalun

5.

30.05

HTorosoe 3ausitue

Hroro: 35 yacosB

KAJIEHIAPHBINA YYEBHBIA T'PA®UK BTOPOI'O T'OJJA OBYUYEHMS (9 kiacc)

Neni/it

[ara

Tema 3auaTus

KoanuectBo yacoB

Bcero

Teopus IIpakTuka

1.

BBoanoe 3ansitue. Th

1

1

Pemenue 3a1a4 no xumuyeckum ypasuenusim (20

4yacoB: 64 Teopus; 144 npakTuka)

Brruncnenue maccol (KomuecTBa
BEIIECTBA) 00Pa3yIOIINXCS BEMIECTB 110
Macce (KOJIMYECTBY BEILIECTBA)
BCTYHI/IBI_HI/IX B peaKI_II/IIO BCIICCTB

2

1 1

Brruncienue o0beMa ra3os 110
M3BECTHOM Macce (KOJMYECTBY
BeH_IeCTBa) OJHOT'O U3 BCTyHI/IBH_II/IX B
PEaKIMIO WK TOJTYYHBIIUXCS B
pe3yabTaTe €€ BEIIeCTB

&

NHnuBuayansHbIe KOHCYIbTAIIUN

PacueT 00BbEMHBIX OTHOIIICHUI T'a30B
M0 XUMHYECCKHUM YPAaBHCHUAM

PacudeTsl o TepMoXuMHUUECKUM
YPaBHEHUSAM

PacyeTsl Mo XUMHUYECKUM YPaBHEHHSIM,
€CJIA OJTHO M3 PEarupyrollnux BEIIeCTB
JTAHO B U30BITKE

I/IHI[I/IBI/I,Z[yaJ'IBHBIe KOHCYJIbTallUU

Ompenenenre MaccoBOM MM 00bEeMHON
JI0JIA BBIXOJ1a TPOJIYKTa OT
TEOPETHYECKH BO3MOKHOTO

10.

NuauBuayanbHbIe KOHCYIBTAIIUN

11.

Brrunciienue Macchl WM 00beMa
MPOAYKTa PEaKIMH [0 U3BECTHOM
Macce Ui 00beMyY UCXOIHOTO
BEIIIECTBA, COJIEPIKAIIETO MPHUMECH

12.

HaxosxaeHne macchl (KOJM4ecTBa,
o0BeMa) MPOYKTa PEaKIUH 10
HCXOJJTHOMY BEIIECTBY, HAXOSIIIIEMYCSI
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B PacTBOpE
13. NuauBuayanbHbIE KOHCYIbTAIIUN 1 1
OKHCJIHMTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (5 yacoB: 24 Teopusi; 34 NpaKTHKA)
14. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC 2 1 1
peakuuu. PacctaHoBka
K03 (HUIIMEHTOB METOI0M
AIEKTPOHHOTO OanaHca
15. OKHCIINTEIIEHO-BOCCTAHOBUTEILHBIC 2 1 1
peakiuu. PaccranoBka
KO3 (HUITMEHTOB METOIOM
MOy pEeaKLHi
16. WNHnuBunyanbHbple KOHCYJIbTALIUU 1 1
I'eneTnueckasi cBA3b MeK/Ay OCHOBHBIMH KJIACCAMM HEOPTaHMYeCKHUX COeJUHEeHUIt
(3uaca: 14 Teopusi; 24 NPaKTHUKA)
17. Haxosxnenue macchl (KoJIM4ecTBa 3 1 2

BeIIeCTBa, 00bEMa) MO IEeTIOYKE
IIpEBpaLICHUN

KauecTBeHHbIe peakiuu Ha Heoprannveckue BemecTna (5 yacoB: 24 Teopusi; 34 MpaKTHKA)

18. Pemrenue 3a7a4 Ha KaueCTBEHHOE 5 2 3
orpejieNieHue KaTHOHOB U aHMOHOB
HEOPraHMYECKUX BEIIECTB

19. HTorosoe 3ansTue 1 1

Hroro: 35 gyacos

KAJIEHJAPHBIA YYEBHBIA T'PA®UK TPETBEI'O I'OJIA OBYYEHMS (10 kiacc)

Nen/m | [lara Tema 3ansTus KomnuuecTtBo yacos
Bcero Teopus IIpakTuka
1. BBoanoe 3ansaTue. Tb 1 1
Haxo:kaenne MoJieKyJasipHoii (popmyJibl opraHudeckoro Bemectsa (5 yacoB: 24 Teopusi; 3u
NPaKTHKA)
2. Haxoxaenue MoneKyIsapHOi (OpMyIIbI 2 1 1
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
BXOJISAIINX B HETO XUMHUYECKUX
AJIEMEHTOB
3. Haxoxxnenne MoneKysipHOr pOopMyITbI 2 1 1
ra3000pa3HOro BEIIecTBa 10 Macce
(00BeMy, KOJTMYECTBY BEIIECTBA)
MIPOYKTOB CTOPAHUsI U IMJIOTHOCTH €ro
MIapOB 0 KAKOMY-JIHOO0 JIPYTrOMY rasy
4, WNunuBuyanbHas KOHCYJIbTaLUs 1 1
Pemrenne 3a1a4 o XuMH4eCKMM YPABHEHHSAM C YYACTHEM OPraHMYeCKUX BellecTB
(8 yacoB: 34 Teopus; 5S4 MpaKkTHKA)
5. Haxoxnenne macchl (00beMa) 3 1 2
MPOJYKTa Peakiuu 1no macce (00bemy)
HCXOHOTO OPTaHMYECKOTO BEIIECTBA,
COJIep>KaIlero NpuMecH (Ha mpumepe
QJIKAaHOB, AJIKCHOB, AJIKa/INCHOB,
AJIKUHOB)
6. Pemenue 3a1ay Ha BBIXOJ1 MMPOAYKTA 2 1 1
7. Pemrenue 3a1ay Ha U30BITOK OJTHOTO U3 3 1 2
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\ | Beectn

I'eneTnuyeckas cBA3b MEXKTY OCHOBHBIMU KJIACCaMH OPraHU4Y€CKHUX coeTMHEHHH.

NMPAKTHKA)

I'eneTnyeckasi cBA3b OPraHu4€CKUuX U HEOPraHU4eCKMuX BEUICCTB (10‘13COB: RY| TEOpUIs; A

8.

Ocy1ecTBieHHE HENOYKU
IIPEBPALICHUM, pELICHUE 110 Hel
SKCIIEpPMMEHTAIBHBIX 3a1a4  (Ha
MIpUMEPE YIIIEBOJIOPOJIOB)

3

1

2

Ocy1ecTBiIeHHE NETOYKN
IIPEBPALLCHU, pELICHUE 110 HEH
SKCIIEPUMEHTAIBHBIX 33124y (Ha
IIpUMEpE KUCIOPOACOACPKAIIUX
OpPraHUYECKUX BEIECTB)

10.

Ocy1iecTBiieHHE LIETIOYKH
MPEBPAILCHUH, CBSI3bIBAIOLLICH
OpraHUYECKHE U HEOPTAaHUYECKHUE
BemecTBa. Penenne mo Heu
SKCIEPUMEHTAIBHBIX 33/1a4

11.

Ocy1iecTBIICHHE IETIOYKH
MIPEBPALLECHUH, PELICHUE IO HEU
SKCHEPUMEHTAIBHBIX 33134 (Ha
IpUMepe a30TCOIEPIKAIIUX BEIIECTB)

12.

NuauBuayanbHast KOHCYIbTAIUS

1

Oxucan

TeJIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (3yaca: 14 Teo

pusi; 24 NPAKTHKA)

13.

PaccranoBka k03¢ (pUIIMEHTOB B
OKHCJIMTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIMAX ¢ yYaCTHEM OpraHUYeCKUX
BEIIECTB METO/IaMH DJIEKTPOHHOTO
OaslaHca ¥ ToJTypeaKkiuii

3

1

2

KauecTBeHHBbIe peakIluM HA OpraHuyveckue BellecTa (74acos: 24

TeopHsl; SY NPAKTUKA)

14.

OmnpeneneHne OpraHMYECKIX BEIIECTB
C TIOMOIIIBI0 KQa9eCTBEHHBIX PEAKIIHIA
(anmkaHbl, HETIPEICIbHBIC
YTIIEBOIOPOBI, OJTHOATOMHBIE
npeJeNbHbIC CIIUPTHI, MHOTOATOMHBIC
CIUPTHI, (DEHOIIBI, aJThICTU/IBI,
KapOOHOBBIE KHCIIOTHI (0COOCHHOCTH
MYypPaBbHHOU KUCJIOTBI), OCITKH, KUPHI,
yTJIEBOIbI)

4

2

2

15.

Pewrenne sxcriepuMeHTanbHbIX 3a/1a4
10 OPraHUYECKON XUMHUHU

16.

I/IHI[I/IBI/I,Z[yaJ'IBHaH KOHCYJIbTAalluA

17.

HTrorosoe 3anaTHE

Hroro: 35 yacoB
* DKCIEPUMEHTANIBHBIE 3a1a4M BBITOJIHAIOTCS B 3aBUCUMOCTH OT COJIEPKAHUS PEAKTUBOB B
nabopaTopuu

KAJIEHIAPHBINA YYEBHBIA TPA®UK YETBEPTOI'O T'OJA OBYYEHUSA

(11 kaacce)

\ Neni/mt \ Jara |

Tema 3anaTus

KoanuectBo yacoB
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Bcero Teopus [IpakTuka
1. BBoaunoe 3ausatue. Tb 2 2
Ctpoenue aTtoma, nepuoaudeckuii 3axkon JI. U. MennesieeBa (2 yaca: 14 reopus; 14 npakTuka)

2. Hamnucanue 21eKTpOHHBIX U 2 1 1

rpadugeckux (HopMyJ1 aTOMOB 1 HOHOB

AJIEMEHTOB
XHMHYecKasi KHHeTHKA H KaTaju3. XHMH4YecKoe papHoBecHe (5 4yacoB: 2 4 Teopusi; 3 4

NPaKTHKA)

3. PacueTsl ckopocTH peakuu 1o 2 1 1

M3MEHEHUSIM KOHIIEHTpAaIl1i BELIECTB,

JIaBJICHUS, TEMIIEPATyPhbl
4. Onpenenenre KOHCTaHThl PpaBHOBECHS 1 1
5. Pemenue 3amay Ha cMmereHue 2 1 1

XUMHUYECKOTO paBHOBECHUS IIPU

M3MEHEHUU TeMIepaTyphl, JaBICHUS,

KOHIIEHTpAUUi BEUIECTB, ICUCTBUU

Karaju3aTopa. Beinonnenue

SKCIIEPUMEHTAILHON PabOThI

PacTBopsl (4 yaca: 24 Teopusi; 24 NPAKTHKA)

6. 3a/iauy Ha CMEIIMBAHNUE PaCTBOPOB 2 1 1
7. [Tepexox oT oTHOTO BUAA 2 1 1

KOHILICHTpALUH K IpyroMy.
BrinosiHeHue 3KCriepUMeEHTaIbHON
paboThI

HpOMI)IIHJIeHHOG MOJIYy4Y€CHHuE Ba)KHeNIIuX HEOPraHnvIeCKUuX BeUIECTB (4 yaca: 14 TEOPpUS; RY |

NMPAKTHKA)
8. Pemienne 3a1a4 Ha TUITHYHBIC 4 1 3
TEXHOJIOTHYECKUE TIPUEMBI
MIPOMBIIIIJICHHOTO TIOJTYYEHHSI BEIECTB
(Ha mpuUMepe CUHTE3a aMMHaKa,
MeTaHOJIa, MPOU3BOJICTBA CEPHOM
KHCJIOTBI)
MeTtasuibl (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
9. Pemrenue 3a1au Ha OCHOBHEIE CBOMCTBA 3 1 2
METaJUIOB. BeInonHeHue
HKCHEPUMEHTAIBHOI pabOoThI
10. DnexTponus 2 1 1
Hemertanasbl (4 yaca: 14 Teopusi; 34 npakTuka)
11. Pemenue 3ama4y Ha OCHOBHEIE CBOMCTBA 4 1 3
HEMETaJIJIOB U MX COCIUHCHHUIA.
BrinonHeHne sKkcrepuMeHTalbHOMN
paboThI
O6o6meHue (8 yacoB: 24 Teopusi; 64 NPaKTHKA)
12. KoMOunupoBaHHble 3a1a4 110 3 1 2
HEOPraHUYECKOU U OPraHUYECKOU
XAMUHU
13. ITonroroska k EI'D. TecToBble 3amanns 4 1 3
14. NunuBryanbHast KOHCYJIbTalUs 1 1
15. HTorosoe 3ansitue 1 1

Hroro: 35 gyacos
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3roaga OEY‘IEHHH (ZO 4acoB: 2 yaca B HeJeJlo — 9 KJjacc)
KAJIEHAAPHBIU YYEBHBIU 'PA®UK ITEPBOI'O I'OAA OBYUYEHUSA

Neri/m | Jlara Tema 3ansaTus KoauuectBo yacos
Bcero Teopus IIpakTuka
1. | 01.09 | Beognoe 3ausatue. Tb 1 1
PactBopsl (10 yacoB: 34 Teopusi; 74 NpaKTHKA)
2. | 01.09 | Borumciaenue MaccoBOM 10U 2 1 1
08.09 | pacTBOpPEHHOTrO BEIECTBA H MACChHI
BEIECTBA B pacTBOPE.
3. | 08.09 | Pacuersl, cBSI3aHHBIC C MOJIIPHON 3 1 2
16.09 | kouneHTpanuei
16.09
4. | 22.09 | Ilepexom oT OJHOTO BUIA 4 1 3
22.09 | KOHILICHTPALIUH K IPyTOMY
29.09
29.09
5. | 06.10 | MuauBuayanbHbIE KOHCYIbTAIIUN 1 1
OcHOBHbIE OHATHS U 3aKOHBI XuMHH (16 yacoB: 34 Teopus; 134 npakTHKa)
6. | 06.10 | PacueT OTHOCUTEIHLHON MOJISIPHOM 2 1 1
13.10 | macchl cOeTUHEHNS
7. | 13.10 | BeluncieHrne OTHOCUTEIbHON MacChl 1 1
3JICMEHTOB B BEILIECTBE
8. | 20.10 | Ompexnenenne MaccoBOM JOJIU 1 1
XUMHUYECKOI'0 DJICMEHTA B BEILIECTBE
9. | 20.10 | PacueT macchl 3JIEMEHTA 110 U3BECTHOU 1 1
Macce BeIIeCTBa, COICPIKAIIETO
JIaHHBIN JICMEHT
10.| 27.10 | BrruuciieHue Macchl BEIECTBA 110 1 1
Macce dJIEMEHTa B HEM
11.| 27.10 | ManuBuayanbHbIE KOHCYIbTAIIMH 1 1
12.| 10.11 | BelunciieHHE KOJIMYECTBA BEIIECTBA 10 1 1
€ro Macce
13.| 10.11 | Pacyer macchl 10 U3BECTHOMY 1 1
KOJIMUYECTBY BEIIECTBA
14. WNHnnBuyanbHble KOHCYJIbTALIUN 1 1
15.| 24.11 | Pacuer npocreiimeii popmyIist 2 1 1
24.11 | BemiecTBa IO MAacCOBBIM JIOJISIM
9JIEMEHTOB B COEIMHEHNH
16.| 01.12 | uauBuayasibHBIC KOHCYJIBTAIUN 1 1
17.1 01.12 | Pacuer umcia gactuir (MOJIEKYII, 2 1 1
08.12 | aTomOB) 10 ero Macce, 1Mo KOJIU4ECTBY
BEIIECTBA UJIH 10 00beMy. Hucio
ABoraapo
18.| 08.12 | MunuBuayanbHbIE KOHCYIbTAIIMH 1 1
I'a3000pa3nbie BemecTBa (8 yacoB: 24 Teopusi; 64 MPaKTHKA)
19.| 15.12 | OnpeneneHue OTHOCUTEIBHON 2 1 1
15.12 | maoTHOCTH rasa
20.| 15.12 | BplunciaeHne OTHOCUTEIBHON 1 1
MOJIEKYJISIPHOI MAacChlI 10 €ro
OTHOCHUTEILHOM IJIOTHOCTH
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21.| 22.12 | Onpenenenue Macchl ra3000pa3HOroO 1 1
BEIIIECTBA 10 €0 00BEMY IPH
HOPMAJIBHBIX YCIOBUAX. MOJSpHBIN
00bEM ra3oB
22.| 22.12 | Beruucnenue 06bemMa ra3000pasHoro 1 1
BEIIECTBA 10 €r0 Macce, 10 KOJIMIECTBY
BEIIECTBA
23.| 12.01 | Onpenenenne GOpMyIIbl BEIIECTBA 110 2 1 1
12.01 | MaccoBBIM IOJIAM BJIEMEHTOB U
OTHOCHTEILHOM IIJIOTHOCTH Ia3a
24.1 19.01 | UnauBuIyanbHble KOHCYIbTAIIMH 1 1
Pemenue 3a1a4 no xumuyeckum ypasHeHusM (20 yacoB: 64 Teopus; 144 npakTHKa)
25.| 19.01 | Boruncnenue Macchl (KOJIMYIECTBA 2 1 1
26.01 | BemecTBa) 0OPA3YIOIIUXCS BEIIECTB 110
Macce (KOJIMYeCTBY BEIEeCTBA)
BCTYITUBIIIHUX B PEAKIIUIO BEIECTB
26.| 02.02 | BoluncieHue o0beMa ra3os o 1 1 1
M3BECTHOM Macce (KOJIMYECTBY
BEIIECTBA) OJTHOTO U3 BCTYNMUBIIHNX B
PEaKITUIO WITH TTOJTyIHBIINXCS B
pe3yJIbTaTe ee BEIIeCTB
27.1 02.02 | UnpuBuyaibHbIE KOHCYTbTAIIMH 1 1
28.1 09.02 | PacueT 00BbEMHBIX OTHOILIECHUI ra30B 2 1 1
09.02 | o XUMUYECKUM YPABHEHUSIM
29.| 16.02 | PacueTsl Mo TEpPMOXUMHUICCKAM 1 1
ypaBHEHHSIM
30.| 02.03 | PacueTsl M0 XUMHYCCKUM YPABHCHHSIM, 3 1 2
02.03 | ecnu 0/1HO U3 pearupyOUIUX BEIISCTB
16.03 | maHoO B M30BITKE
31. WNHnuBuyanbHble KOHCYIbTAIUU 1 1
32.| 23.03 | Onpenesnenne MacCcoBOM WK 00BEMHOM 2 1 1
23.03 | monmu BBIXO/A MPOAYKTA OT
TEOPETUICCKH BO3MOXKHOTO
33. NuauBuayanbHbIe KOHCYIbTAIIUN 1 1
34.| 30.03 | BeluucineHue Macchl WM 00beMa 2 1 1
30.03 | mpomykTa peakiuu 1Mo U3BECTHOM
Macce Wi 00beMy HCXOIHOTO
BEIIECTBA, COJICPIKAIIETO IIPUMECH
35.| 06.04 | Haxoxmenue Maccol (KOJHUECTBA, 2 1 1
06.04 | oObema) mpoayKTa PeaKiiu 1o
HCXOHOMY BEIIECTBY, HAXOISAIEMYCSI
B PacTBOpE
36. WNuauBuayanbHbIE KOHCYJIBTAUU 1 1
OKHCJIHMTEILHO-BOCCTAHOBUTEIbHBIE peaknuu (5 4acoB: 24 Teopusi; 34 NpPaKTHKA)
37.1 13.04 | OKHMCAUTENBLHO-BOCCTAHOBUTEILHBIE 2 1 1
13.04 | peaxnuu. PaccranoBka
K03 (HUIIMEHTOB METOI0M
AJIEKTPOHHOTO OanaHca
38.| 20.04 | OxucIHUTENHPHO-BOCCTAHOBHTEIHHBIC 2 1 1
20.04 | peakuuu. PaccranoBka
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K02 (D PHUITUEHTOB METOIOM
MOJypEeaKLHi

39.| 27.04 | NuauBuayanbHbIE KOHCYIbTAIIUN 1 1
I'eneTnyeckasi CBA3b MeKIY OCHOBHBIMH KJIACCAMHM HEOPraHUYECKUX COeTMHeHH
(3uaca: 14 Teopusi; 24 NPaKTHKA)
40.| 27.04 | HaxoxaeHue Macchl (KOJTMYECTBA 2 1 1
04.05 | BemecTBa, 00OBEMA) IO LEMOYKE
MpEeBpaILICHUI
41.| 04.05 | MaauBuayanbHBIE KOHCYITAIIUN 1 1

KauecTBeHHbIe peakuu Ha Heopraunveckue Bemecrsa (5 yacos: 2

4 Teopusi; 34 NPaKTHKA)

42.1 11.05 | Pemenue 3a1a4 Ha KAUECTBEHHOE 5 2 3
11.05 | onpenencHre KATHOHOB M AHHOHOB
18.05 | HeopraHWYeCKHX BEIIECTB
18.05
25.05
43.| 25.05 | UToroBoe 3aHsiTHE 1 1
Utoro: 70 yacos
1 ron OBYUYEHMUSI (105 yacoB: 3 yaca B Heaeato — 10-11 kiacce)
KAJIEHJIAPHBI YYEBGHBIN I'PA®UK
Neri/mm | Jlara Tema 3ansaTus KoaunuectBo yacos
Bcero Teopus IIpakTuka
1. | 06.09 | Boanoe 3anstue. Tb 1 1
Ctpoenue aTtoma, nepuoauydeckuii 3axkon JI. U. MennesieeBa (2 yaca: 14 reopus; 14 npakrnka)
2. | 06.09 | HamucaHue >JIE€KTPOHHBIX U 2 1 1
08.09 | rpaduueckux hopMys aTOMOB U HOHOB
AJIEMEHTOB
OcHOBHbIE IOHATHS U 3aKOHBI XUMHH (7 4acoB: 74 MPaKTHKA)
3. | 13.09 | Pacuer OTHOCHTEIBHOW MOJISIPHOI 1 1
Macchl coeIMHeHus. Beruncnenue
OTHOCHTEILHOW MACChI DJICMECHTOB B
Bemiecte. OnpeneneHne MacCoBOn
JIOJTM XUMUYIECKOTO DJICMCHTA B
BEIIIECTBE.
4. | 13.09 | Pacyer Macchl 3JIEMEHTA 110 U3BECTHOM 1 1
Macce BEeIeCTBa, COACPIKAIIETO
TAHHBIN SJIEMEHT
5. | 15.09 | BeruuciaeHue Macchl BEIIIECTBa 11O 1 1
Macce 3JIEMEHTa B HEM
6. | 20.09 | BreruucieHue KOJIM4ECTBA BELIECTBA 110 1 1
€ro mMacce
7. | 20.09 | Pacuer macchl 110 U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
8. | 22.09 | Pacuer mpocreiimieii popmyibi 1 1
BEIIECTBA [0 MACCOBBIM JOJSIM
AJIEMEHTOB B COEIMHEHUU
9. | 27.09 | Pacuer umcia gacTuil (MOJIEKYI, 1 1
aTOMOB) T10 €T0 Macce, 0 KOJTUYECTBY
BelIEeCTBa WK 1o 00bemy. Hucio
ABorazapo
I'azoo6pa3ubie BemecTna (5 4acoB: 54 mpakTHKA)
10.| 27.09 | OnpeneneHre OTHOCUTEITBLHOM 1 1

IJIOTHOCTH ra3a
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11.| 29.09 | BelunciieHUE OTHOCUTEIBbHOIM 1
MOJIEKYJIIPHOM MacChl TI0 €ro
OTHOCI/ITCJH:HOI\/JI IIJIOTHOCTHU

12.| 04.10 | Onpenenenue Macchl ra3000pa3HOTo 1
BELIECTBA 10 €r0 00beMy IpHU
HOPMAJIBHBIX yCIOBUSIX. MOMSpHBIi
00bEM razoB

13.| 04.10 | Beruucnenue o6bemMa ra3000pa3HOro 1
BEIIIECTBA I10 €T0 Macce, 0 KOJTUIECTBY
BEIIIECTBA

14.1 06.10 | Onpenenenue GopMyJIbl BEIIECTBA 11O 1

MAaCCOBEIM JIOJISIM DJIEMEHTOB U
OTHOCUTEIHHOU INIOTHOCTH ra3a

PacTBopsl (12 yacoB: 34 Teopusi; 94 npakTHKa)

15.\ 11.10 | BrrunciieHrne MaccoBOH TOJIH \ 2 \
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11.10 | paCTBOpPEHHOTO BEIIECTBA K MAaCChI
BEIIIECTBA B PaCTBOPE.
16.| 13.10 | PacueTsbl, CBSI3aHHBIE C MOJISIPHOM 3 1 2
18.10 | koHneHTpanuei
18.10
17.| 20.10 | IMepexox OT OXHOrO BUIA 4 1 3
25.10 | KOHUEHTpAIHIi K APYyTrOMY.
25.10 | BeImosHEHHE IKCIICPUMEHTATBHON
27.10 | paGotsr
18.| 08.11 | 3amauym Ha cMeIIUBaHUE PACTBOPOB 3 3
08.11
10.11
Pemenue 3a1a4 no xumnyecknM ypasuenusim (19 yacos: 74 Teopusi; 124 npakTuka)
19.| 15.11 | Boruucnenue Macchl (KOJHYECTBA 2 1 1
15.11 | BemiecTBa) 0Opa3yOIIUXCS BEIIECTB 110
Macce (KOJIMYeCTBY BEIECTBA)
BCTYITUBIINX B PEAKIINIO BEIECTB
20.| 17.11 | Boiuncrienue o6beMa ra3oB Mo 1 1
M3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJTHOTO M3 BCTYIHBIINX B
PCaKIIMIO WITH TIOJTYYUBIIUXCS B
pe3yJbTaTe ee BEIIeCTB
21.| 22.11 | Pacuer 00BEMHBIX OTHOIIEHUH ra30B 2 1 1
22.11 | Mo XUMHYECKUM YPaBHCHHSIM
22.| 24.11 | PacueTsl 110 TEPMOXUMUYCCKUM 1 1
YPaBHCHHSIM
23.1 29.11 | PacueTsl 10 XUMHYCCKUM YPABHCHUSIM, 3 1 2
29.11 | ecnu OJTHO M3 PEArHPYIOIINX BEIIECTB
01.12 | maHO B M30BITKE
24.1 06.12 | Ompenenenne MacCOBOM WM 00BEMHOM 2 1 1
06.12 | gonm BBIXOJA MPOAYKTA OT
TEOPETUYECCKH BO3MOXKHOTO. Pemenue
3a]1a4 Ha BBIXO]I IIPOJTyKTa
25.| 08.12 | BerunciaeHre Macchl WM 00beMa 2 1 1
13.12 | mpoaykrta peakuuu 1Mo U3BECTHOM
Macce Uiu 00beMy UCXOIHOTO
BEIIIECTBA, COJIEPKAIIETO MPHUMECH
26.| 13.12 | Haxoxaenue Macchl (KOJHYECTBA, 2 1 1
15.12 | oObema) nmpoayKTa peakiuu mno
HCXOJIHOMY BEIIECTBY, HAXOISAIIIEMYCSI
B pacTBOpE
27.| 20.12 | Haxoxnaenue Maccel (00bema) 4 1 3
20.12 | npoaykra peakuuu mo macce (00bemy)
22.12 | UCXOHOTO OPTaHMYECKOTO BEIIECTBA,
27.12 | comeprkariero npuMecH (Ha mpuMepe
AJIKAHOB, AJIKCHOB, aJIKA/INCHOB,
AJIKUHOB)

Haxo:kaenne MoJIeKyJIsIpHOii (hopmMyJibl opraHuyeckoro BemectTsa (6 yacos: 24 Teopusi; 44

NPaKTHKA)

28.

27.12
29.12

Haxosxnenue MosieKyisspHoit popMyIibl
BEILIECTBA 10 MACCOBBIM JI0JISIM

2

1

1
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BXOAAIIMX B HCTO XMMHYCCKHUX
9JICMCHTOB

29.

10.01
10.01
12.01
17.01

Haxosxaenne MoJieKyIsspHOH hopMyIibl
ra3000pa3HoOro BEIIeCTBa M0 Macce
(0ObEeMy, KOTMYECTBY BEIIIECTBA)
MPOJYKTOB CrOPaHUS U IUIOTHOCTH €T0
apoB 110 KAKOMY-JIN0O0 IPyromy razy

OKHCJIHMTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (7 yacoB: 34 Teopusi; 44 MpPaKTHKA)

30.| 17.01 | OKuCIHUTEILHO-BOCCTAHOBUTEIBHBIE 2 1 1
19.01 | peaknuu. PaccraHoBKa
KO3 () PHUITMEHTOB METOIOM
3JICKTPOHHOTO OajaHca
31.| 24.01 | OKUCIHUTEIBHO-BOCCTAHOBUTEILHBIE 2 1 1
24.01 | peakiuu. PaccranoBka
KOA((HUITUEHTOB METOJIOM
MOy pEAKIHI
32.| 26.01 | PaccranoBka KO3 PHIHEHTOB B 3 1 2
31.01 | OKMCIMTEIBLHO-BOCCTAHOBUTEIBLHBIX
31.01 | peakusx ¢ y4acTHEeM OPraHHYSCKHX

BEIIECTB METO/IaMH 3JICKTPOHHOTO
OajlaHca U MOJIypeakIuii

XuMuuyecKkass KHHeTHKA U KaTtajau3. XumMuueckoe papHoBecue (5 yacoB: 2 4 Teopus; 3 4

NMPaKTHKA)
33.| 02.02 | PacueTrsl CKOpPOCTH pEAKITUH TIO 2 1 1
07.02 | u3MeHEHUSIM KOHIICHTPAIIWIA BEIIECTB,
JABJICHUSI, TEMIIEPATYPHI
34.| 07.02 | OnpeneneHne KOHCTAHTHI PABHOBECHS 1 1
35.1 09.02 | Pemenue 3a0a4 Ha CMEILICHNUE 2 1 1
14.02 | xuMHYIECKOTO PABHOBECHS TIPU
W3MCHEHUH TeMIIepaTyphl, JaBIICHUS,
KOHIIEHTpALMi BEIECTB, IEUCTBUU
KaTanuzaropa. Beinosnenue
AKCIIEPUMEHTAIILHON pabOThI
MeTtasisi (5 yacoB: 24 Teopusi; 34 NPpaKTHKA)
36.| 14.02 | Pewmenue 3a1a4 HA OCHOBHBIE CBOMCTBA 3 1 2
16.02 | meraioB. BeimonHenue
21.02 | skcriepuMeHTANIBbHON pabOoThI
37.1 21.02 | DnexTponu3 2 1 1
Hemetanisl (4 yaca: 14 Teopusi; 34 mpakTuka)
38.| 28.02 | Pemenue 3a1a4 HA OCHOBHBIE CBOICTBA 4 1 3
28.02 | HeMeTa/UIOB U MX COCTUHEHHIA.
07.03 | BeimosiHeHHE SKCIEPUMEHTAIBHOM
07.03 | pa6otsl

I'eneTnuyeckas cBA3b MEXKTY OCHOBHBIMHU KJIaCCaMH OPraHu4€CKUuX coeTUHEHHUH.

I'eneTnyeckas cBs3b OpPraHu4€CKUX U HCOPraHMIEeCKUX BEUIECTB (10qac03: 3q TEOPpUHA; A

NMPaKTHKA)
39.| 09.03 | HaxoxmeHue Macchl (KOJTUYeCcTBa 2 1 1
14.03 | BemiecTBa, 00BEMA) MO TETTOYKE
MIPEBpAILICHUI
40.| 14.03 | OcymiecTBiIeHHE ETOYKU 2 2
16.03 | mpeBpaleHuid, pelIeHue 1Mo Hek
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SKCIIEpPHMEHTABHBIX 33124 (Ha
MIpUMEpPE YIIIEBOI0POIOB)
41.| 21.03 | OcyuecTBiIEHHE IETOYKH 3 1 2
21.03 | mpeBparieHuii, peieHue mo Hei
23.03 | sKCTIEpUMEHTANIBHBIX 3a1a4  (Ha
IpUMEpPE KUCITOPOICOISPKAIITUX
OpPraHUYECKUX BEIICCTB)
42.] 28.03 | OcymecTBIeHNE HEMOYKU 1 1
MPEBPAILICHUH, CBSI3bIBAIOILICH
OpraHUYecKUe U HEOPraHUYECKHe
BelllecTBa. Pemnenne no e
IKCIIEPUMEHTAIBHBIX 32144
43.| 28.03 | OcyiecTBIIEHHE HETOYKH 2 1 1
04.04 | npeBparieHmii, pelieHNE 1Mo He
SKCIIEpPMMEHTAIbHBIX 3a1a4  (Ha
IIpUMEpPE a30TCOEPIKAIUX BEIIECTB)
KauecTBeHHBIe peakinu Ha Heoprannveckue BemecTBa (10 yacos: 34 Teopus; 74 mpaKTHKa)
44.| 04.04 | PemeHue 3a1a4 HA KAYECTBEHHOE 4 1 3
06.04 | ompenencHue KATHOHOB ¥ AHHOHOB
11.04 | HeopraHHYECKHX BELIECTB
45.1 13.04 | OnpeneneHne OpraHMYECKHUX BEIIECTB 4 2 2
18.04 | ¢ moMOIIBIO KAYECTBEHHBIX PEAKIIHI
18.04 | (ankambl, HeMIpeACIbHbBIC
20.04 | yrmeBomopo/Ibl, OJHOATOMHBIE
npeieIbHbIe CTUPTHI, MHOTOATOMHBIE
CTIIHPTHI, (PEHOITBI, AJTBJCTH/IBI,
KapOOHOBBIE KUCIIOTHI (OCOOEHHOCTh
MYpPaBbUHOM KUCJIOTHI), OCTTKH, YKUPHI,
YTJIEBO/IBI)
46.| 25.04 | Pemenue sKCrIiepuMEHTABHBIX 3a/1a4 2 2
25.04 | mo opraHMYECKO XUMUHU
IMpoMblnIeHHOE MOTyYeHHe BasKHEHIIIUX HeopraHnvyeckux Bemects (4 yaca: 14 Teopusi; 34
NMPaKTHKA)
47.| 27.04 | Pemenue 3a1a4 Ha TUTTAYHBIE 4 1 3
02.05 | TeXHOIOTHYECKUE IPHEMbI
04.05 | IPOMBIIIJICHHOTO OIYYCHHUS BEIIECTB
09.05 | (ma mpuMepe CHHTE3a aMMHAKa,
METaHOJIa, POU3BOJICTBA CEPHOU
KHCJIOTBI)
O6o6menue (8 yacoB: 14 Teopusi; 74 NPaKTHKA)
48.| 11.05 | KoMOuHHpOBaHHBIE 3a0aUH 110 4 1 3
16.05 | Heopranmueckoil U OpraHuYECKO
16.05 | xumun
18.05
49.| 23.05 | [Moxrororka k EI'D. TectoBbie 3amanust 2 2
23.05
50.] 25.05 | IToxgroroeka k EI'D. 3amanus 2 2
30.05 | MOBBINIEHHOTO YPOBHSI CIOXKHOCTH
51.]1 30.05 | UtoroBoe 3ansiTue 1 1
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2.2. YCJIOBUSA PEAJIMZALIUUA ITPOT'PAMMBI
BHYTpeHHUMU YCIOBUSMH PeaTH3aluy IPOTPAMMBI SBIISIFOTCS:
- Hau4#e y4eOHOTo MOMEUICHHUS IS IPOBEICHUS 3aHATHIA;
- HaJIM4re HeoOX0oAUMOro o00pyA0BaHus AJisl MPOBEACHUS IKCIIEPUMEHTAIbHBIX 3a/1a4;
- HaJM4We HATJIATHBIX TOCOOHI, TEXHUUECKUX CPEICTB 00yUEHUs, TUIAKTUIECKUX MaTEPUAIIOB K
TeMaMm.
MarepranbHO-TEXHHUECKOE 00eCTIeYeHNE TPOTPaMMBbl
B nepeuens o6opynoBanus 34aHusl, B KOTOPOM OyJIeT peann3oBaHa JaHHasi MPorpaMma, BXOISAT:
1. [lepcoHalibHBIE KOMITBIOTEPHI (2 1IT.)
2. Mynbprumenuiinsiii mpoekrop (1 mT.)
3. Okpan (1 mit.)
4. M®Y (mpunrep, ckanep, korup) (1 mr.)
5. Mukpo-naboparopust xumu# (16 mT.)
6.JlabopaTopHas mocyaa.

KanpoBoe obecrieuenue nporpamMmsi:
[Tporpamma «O3anaueHHas xumus» peanusyercs Ha 6aze MBOY «COILl Ne 68 r. YensiOuncka»
y4UTENeM XHUMHUH, OHOJOTMM BBICIIEH KaTeropuy, IeJaroroM JOMOJHUTEIBHOIO 00pa3oBaHus,
[eJaroru4yecKkuii crax ooiee 17 ner.

2.3. POPMBI ATTECTAIIUN

HporpaMMa «O3aﬂaquHaﬂ XUMUs» HEC IIpeaArojaract KaKux-1100 CIICHuaJIbHBIX 3a4ETHBIX WU
OK3aMCHAIlMOHHBIX 4YaCOB. TGKYHII/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA B TCUCHUC BCEIro Kypca 06y‘IeHI/I$I B
Pa3INnYHBIX (I)opMax. OcHoBHBIE Q)OpMLI MNOABCACHUA HUTOIOB M OHCHKAa PpPE3YJIbTAaTOB o6yquI/m:
KOHKYPCBI IO PCHIICHUIO W COCTAaBJICHUIO 3aa4d; CCMHHAPLI; 3KCICPUMCHTAJIbHAA W HPaKTUUCCKas
pa60Ta; y4acTueC B OJIMMIINAAAX W UHTCIUICKTYAJIbHBIX Mapa(l)OHaX; CMOTpP 3HAHUU U T.O.

[TpomexyTouHas aTTecTanus IPOBOJUTCS KaK OLIEHKA Pe3yJIbTaTOB 00y4YEeHHUs 3a TO/l U BKIKOYAET
B ce0sl MPOBEPKY TCOPETHUECKUX 3HAHWM, MPAKTHUECKUX YMEHHUU W HaBBIKOB. MTOroBas aTrecTamus
BOCIIUTAHHUKOB TPOBOJUTCS MO OKOHYAHUIO OOYYEHHUS 1O JOMOJHUTENBHON 00pa3oBaTeIbHOM
Iporpamme.

Pe3ynbTaThl UTOTOBOM aTTECTAMU O0YYAIOIIUXCS TOJDKHBI OLEHUBATHCS TAKMM 00pa3oM, 4TOOBI
MOYKHO OBLIO OTIPEICITUTh:

- HACKOJIbKO JIOCTUTHYTHI IPOTHO3UPYEMBIEC PE3yJIbTAThI TOTIOJIHUTEIFHONH 00pa30BaTeIbHON
POTPaMMBbI KaXKIBIM 00Y4atOIHMCS;

- IOJTHOTY BBITIOJTHEHHUSI TOTIOJTHUTEILHOM 00pa30BaTeIbHON POTPAMMBI;

- pe3yJIbTAaTHBHOCTh CaMOCTOSITEJIbHON JESTENBHOCTH OOYYaIoUmerocs B TEUEHHE BCEX TOJOB
00y4eHwus.

[TapameTpsl IOIBEICHUST HTOTOB:

- KOJNMYECTBO  BOCIUTAHHUKOB (%), TIOJHOCTBIO  OCBOMWBIIMX  JIOMOJHHUTEIBHYIO
00pa3oBaTeNbHYI0 MPOrpaMMy, OCBOMBIIMX IPOTPaMMy B HEOOXOIWMOW CTETEHHU, HE OCBOMBIINX
pOrpaMMmy;

- IPUYHMHBI HE OCBOCHUS IEThbMH 00Pa30BaTEIILHON TPOTPAMMBI,

- HE00XOIMMOCTh KOPPEKIIMU TPOTPAMMBI.

Kpurtepun onieHKH pe3yIbTaTHBHOCTH.

Kpurepuu oLieHKH ypOBHS TEOPETUUECKOU TOATOTOBKH:

- BBICOKHMH YpPOBEHb — OOYYaIOIIHUKCS OCBOWJI MPAKTHYECKH Bech 00BbEM 3Hanuit 100-80%,
NPEIYCMOTPEHHBIX MPOrpaMMON 3a KOHKPETHBIM TEpHOJ; CHelHalbHbIE TEPMHUHBI YIOTPEOIsSeT
OCO3HAHHO U B TIOJITHOM COOTBETCTBUU C UX COJICPIKAHHEM;

- CpeaHHi YPOBEHb — Y o0y4aromierocst 00M yCBOeHHBIX 3HaHU coctaBisieT 70-50%; coueraer
CHEIUATBHYIO TEPMHHOJIOTHIO C OBITOBOM;
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- HU3KHA YpOBeHb — oOydaromuiicss oBiagen MeHee deM 50% o0véma 3HaHMIA,
IPEIYyCMOTPEHHBIX TMPOrpaMMoi; peOEHOK, Kak NpaBuilo, u30eraer ymnoTpeOisiTh cCrHeuuaibHbIe
TEPMHHBI.

Kpurepun onieHKH ypOBHS NMPaKTHUECKOM MOATOTOBKH:

- BBICOKMH ypoBeHb — oOydatommiics oBnagen Ha 100-80% ymeHus MM W HaBBIKaMH,
NPEeIyCMOTPEHHBIMU TPOTpaMMON 32 KOHKPETHBIM mepuoj; paboraer ¢  00OpyZOBaHUEM
CaMOCTOSATENIFHO, HE HCHBITHIBAET OCOOBIX TPYAHOCTEH; BBINOJHIECT NpPAKTHYECKHE 3aJaHUS C
3JIEMEHTaMH TBOPYECTBA;

- CpeIHMI YpOBEHb — y oOydaronierocs 00bEM yCBOSHHBIX YMEHUH M HaBBIKOB cocTaBisieT 70-
50%; paboTaet ¢ 000pyI0BaHUEM C OMOILBIO [1€Aarora; B OCHOBHOM, BBIIIOJIHSET 3a/laHHsI HA OCHOBE
o0pasiia;

- HU3KUH YPOBEHb - peOEHOK oBaen MeHee ueM 50%, npeayCMOTpEHHBIX YMEHHUH 1 HaBBIKOB;

- peOEHOK WCHBITBIBAET CEpbE3HBIC 3aTpyAHEHHs] Npu padoTe ¢ o0opyaoBaHHEM; PEOEHOK B
COCTOSIHUM BBIIIOJIHATD JIMIIB IPOCTEHUIINE IPAKTHYECKUE 3aJaHusl I1earora.

[Tpu oOyueHHH 1Mo MporpaMMme ydarruecst IMOCTOSHHO COIPHUKACalOTCsl cO c(epoil CTaHOBICHHUS
JUYHOCTH OOydaroumuxcsi (BbIOOp 1€, IOCTH)KEHHE Yclexa, CTPeMJICHHE HalTH IOHUMAaHHE C
POBECHUKAMM, B3POCIIBIMH, YJIYYIICHHE B3aUMOOTHOILLIEHNUN C POJUTEISAMH, U3)KUBAHUE TIOIPOCTKOBBIX
KOMILJIEKCOB HETIOJIHOLIEHHOCTH ). OCHOBHBIM IPUHIIUIT KOHTPOJIS — CPABHEHUE PE3YJIbTATOB YUallETrOCs
C €ro COOCTBEHHBIMH, TPEABIIYIIUMH PE3yJIbTaTaMU OT TEMBI K TEME, OT r'0J1a K TOJTy.

2.4. OHEHOYHBIE MATEPHUAJIbBI

Cneunduxanus
NeAarorun4ecKuX M3MEpHUTeIbHBIX MATEPHAJIOB 110 porpamMmme «O3axavyeHHass XUMHDY
Ha3nauenue IIMMoB — mpoBelneHHE MPOMEXKYTOUYHOM aTTecTalMd OOYyYalomUXCs 110

JIOTIOJTHUTEIBLHON 00111e00pa3oBaTelbHON 00Iepa3BuBaroIieii mporpamme «(O3aadueHHass XUMHUS) B
¢dopme auarnoctuyeckoit paboTsl. Llens — onpenenenue ypoBHs (CTENIEHH) AOCTHKEHHS TUIAHUPYEMbIX
pEe3yIbTAaTOB OCBOCHHUS JOMOJHUTEIHHOW 00111e00pa3oBaTeIbHON 00IIepa3BUBAIOIICH MPOTpaMMe
«O3angaueHHas XUMHU».

JIOKyMeHTbI, onpe/iesIfioNIe coepKaHue neJarorudyeckKuX u3MepuTeJbHbIX MATepPHaJIOB:
denepalbHbIM KOMIIOHEHT FOCYAapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIapTa OCHOBHOT'O OOIIETO
obpazoBanus o xumun (IIpukaz MunoOpazosanust Poccun ot 05.03.2004 Ne1089);

CTpyKTypa IMarHoCTHYeCKoi padoThl

Kaxxnprit BapyaHT IUarHOCTHUECKOM pabOThl COCTOUT M3 JBYX YacTe W BKiIOYaeT 12 3amaHwuil.
OpunakoBble 1O ¢opMe TMPENCTaBICHUS M YPOBHIO CIIOKHOCTH 33JaHUs CTPYIIIUPOBAHBI B
OIpE/ICNIEHHBIX YacCTAX paOOTHI.

Yacme 1 comepxut 6 3amanuii ¢ BeIOOpOM OTBeTa (0a30BOrO YpOBHS CIOXKHOCTH). X
o0o3HaueHue B padore: 1-5 u 1 3agaHne ¢ KpaTKUM OTBETOM (IIOBBILIEHHOI'O YPOBHS CI0KHOCTH). Ero
obo3HaueHue B padore: 6.

Yacmo 2 conepxut 1 3agaHue ¢ pa3BepHYThIM OTBETOM (BBICOKOTO YpPOBHS ClOKHOCTH). Ero
ob6o3HaueHue B padore: 12.

Bce 3amanus B paboTe pacrosiokeHbl B TOPSIKE HapacTarolled CIoKHOCTH. Jlonst 3amaHuii
0a30BOro0, MOBBILIEHHOTO U BBICOKOTO YPOBHEH CIOXHOCTH cocTaBuia B pabote 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems BoinosiHenus: 40 MUHYT

Kpurepun onennBanus:

Yacts 1: 3aganue 1-5 onennBaercs B 1 0ai, 3amanue 6 oneHuBaercs B 2 0aia

Yacts 1: 3amanue 12 onenuBaetcs B 3 6amia

KonnuectBo 3amanuii KommuectBo 0anioB
YacTts 1 6 7
Yacrs 2 1 3
Bcero 7 10

O0001eHHBII NJIaH AUATHOCTHYECKOI padoThl 11 9 KiIaccoB
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[IpoBepsiembIe 3JIEMEHTHI COEPHKAHUS

YpoBeHb
CIIOHOCTHU
3aJlaHus

IIpumepHO
€  Bpems
BBIITOJIHEH
us

3alaHus

Maxkcuman
BHBIH OaJII
3a
BBIIIOJIHEH
He
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3aaHusd

Brrunciaenue MOH}IpHOﬁ MacCChbl BEIICCTBA 1

BrlunciieHne KoJIm4ecTBa BEIECTBA

Brruncienue oobeMa rasa IpU H. Y.

el i

o1 o1 o1
wiwlwlw

1
1
Pacuer ymcma wactuir (MOJIEKYJ, aTOMOB) TIO €O 1

Macce, 1Mo KOJMYECTBY BEIIECTBA UM MO 00BEMY.
UYucio ABorazipo

Brruncienue  MaccoBOM  JIOAM  XUMHUYECKOIO b 3 1
DJIEMEHTA B BEIIESCTBE

Omnpenenenue xapakrepa Cpelbl pacTBOpa KUCIOT IT 10 2
M [EJIOoYe C  MOMOIIBK)  WHJHUKAaTOPOB.
KauecTBeHHBIE peaklMu Ha HOHBI B PacTBOpE
(xmopuna-, cynabdar-, KapOOHATHOHBI,  HOH
ammonus). IlomydeHune ra3000pa3HBIX BEIIECTB.
KauecTBeHHBIE = peakuuu Ha  Ta3000pa3HbIe
BellecTBa (KUCIOPOA, BOJOPOJ, YIJEKUCIBINA ras,
aMMHaK)

Bbruncnenne MaccoBoil  10JIM  PacCTBOPEHHOI'O B 15 3
BElIeCTBa B pacTBope. BbluncieHue KonuuecTBa
BEIIECTBA, Macchl WIM o0O0beMa BellecTBa I10
KOJIMYECTBY BEIIECTBA, MAacce UM 00bEMY OJHOIO
U3 PeareHTOB WK MPOIYKTOB PEaKuu

JleMOHCTpallMOHHBIH BapuaHT 1
. Monsipaast Macca pocopHO KUCIOTHI paBHA
1) 96r/monb
2) 98r/momnb
3) 82r/moinb
4)  94r/moinb
Kakoe xonmuecTBo BelecTBa conepxurcs B 16 r okcuna xemnesa (111)?
1) 0,1 monb
2) 1 wmomnb
3) 0,5 monb
4) 10 moib
Onpenenure 06beM (H.y.), KOTOpBIH 3aiimMyT 0,25 Moib Kuciopoaa?
1) 5,61
2) 2,81
3) 5,8n
4) 22,4n
Omnpezaenure 4uciao MojeKya 5,611 azora.
1) 15*10%
2) 6*10%
3) 1,5*10%
4) 2*10%
Ha kaxoit nnarpamme pacupeeneHue MacCOBBIX JOJIEH AJIEMEHTOB OTBEYAET
KOJIMYECTBEHHOMY cocTaBy (ochara ammonms?
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3)

%

4)

28%

5

Veranosure cOOTBETCTBHE MEWAY ABYMA BEUIECTBAMH H PCAKTHBOM, ¢ NOMOUILIO
KOTOPOro MOMKHO PasaHuHTL 5TH BEUICCTBA.

BEUHIECTBA PEAKTHB
A) NaxCOiu NaxSi0 1) CuClz
B) K:COsu LixCO: 2) HCI
B) NaxSOsu NaOH 3) MgO
4) K;PO,
A|[B|B

OTrser:

6. 170r pacTBOopa HUTpaTa cepedpa cMemaliu ¢ U30BITKOM PacTBOpa XJIOpuaa HaTpus. Beimain
ocaiok Maccoi 8,61T. BeruucianTe MaccoByro 100 COJIM B paCTBOpE HUTpaTa cepedpa.

2.5. METOAMYECKOE OBECIIEYHEHUE
®opmbl opranu3zanuu 3aHaTuil. [Iporpamma mpemgycmaTrpuBaeT NMPUMEHEHHE PA3IUYHBIX (OpPM
paloThl: IpyNNoBOH, HHAMBHUIYAIbHON (CO3/laHME MPOEKTOB, MOATOTOBKA COOOIIEHHH U JOKIIAJ0B),
Qg depeHIMPOBaHHON (IO TpyMIiaM) MpPU BBIMOJIHEHUH JTA0OPAaTOPHBIX M MpakTHYECKuX pabdor. B
3aBUCUMOCTH OT CIOCOOHOCTEH ydaluxcsi MOXET NMPUMEHSAThCS MHAMBUAYAJIbHO- IpymnoBas ¢popma
3aHSTHS, KOTJa NeAaror yAenseT BHUMAHUE HECKOJIbKUM YUEHHKaM (Kak MPaBWJIO TEM, Y KOIO YTO-TO
HE I10JTy4aeTcs) B TO BpeMsi, KOrja Ipyrue paboTaroT CaMOCTOSATENBHO.

@opMbl 3aHATHNA: WHAMBHIYyajbHAas U TPyNNoOBas padoTa; aHAIU3 OIMIMOOK; CaMOCTOSITEIbHAS
paloTa; COpeBHOBAHNUE; 3a4YET; MEKIPEAMETHBIE 3aHATHUS; IPAKTUYECKHE 3aHATHS, SKCIIEPUMEHTAIbHAS
paboTa; KOHKYpPCHI IO COCTAaBJICHHIO 3aJjad pa3HOrO THUIA; KOHKYPCHI IO 3alUTe COCTAaBICHHBIX
yyaluMucs 3a/1ad.

Crpykrypa 3aHsATHHA. 3aHATHS B OCHOBHOM KOMOWHUPOBAaHHOTO THIIA, BKIIOYAIOT B ceOs
TEOPETUYECKYI0 U IPAKTUYECKyH 4YacTH. OCOOEHHOCTBIO SIBJISETCS MPOBEIECHHUE J1a0OpPaTOPHBIX U
NPAaKTUYECKUX pabOT Ha 3aHATHUSAX.
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MeTtonael paboThl Ha 3aHATHH. METOABl U TPUEMBbI OPTaHHU3AIMH Y4eOHO-BOCIUTATEIHLHOTO
mpoiiecca: oOBCHEHHE, pacckaz M Oecena, OXKHUBJISIONINEC MHTEPEC U aKTUBU3UPYIOIINE BHHUMAHHE.
Hcnonp30BaHWe HATMSAOHBIX MOCOOWH  (TaOnWIl, pPHUCYHKOB, KapTHUH, TIUIAKATOB, MOJEJCH),
JIEMOHCTPAIIMOHHBIN MMOKa3; yIPKHEHHS; TpaKTUYeCKas paboTa; perieHrue TUTIOBBIX 3a1a4. M3ydeHnue
MaTepuaisa ¢ TMOMOINBI0 MYJIBTUMEAWHHBIX CpeAcTB. VHIUBUAYyadbHOE OOBSICHEHHE OTICIBHBIM
oOyJaronuMcs TI0 BOINPOCaM  HWHIWBUIYaIbHBIX, OSKCICPUMEHTAIBHBIX paboTr. Mcnpapienue
MHIMBUAYANbHBIX omunOoK. [Tonck u ananmu3 nHpopmarmu, padora ¢ kHUroi. Ha HavanpHOM 3Tamne
COBMECTHO C IIeJaroroM, B JajbHEHIIEM CaMOCTOSTEIbHO. MeToapl — 4YacTHYHO-IIOMCKOBBIM,
UCCIICIOBATEILCKUM, TA0OPATOPHBIN, HMHIUBUAYaTLHOTO O0yYEHHs; COCTABIICHHE PA3HOTO TUIA 3a/1a4
1 KOMIUICKTOBAaHHE MX B aJIbOOM ISl MCIOJB30BaHMS HAa YPOKaX XHMHUHU, COCTABJICHUE XUMHUYECKHUX
KPOCCBOP/IOB; IPUTOTOBJICHUE PACTBOPOB BELIECTB ONPEACIICHHON KOHLIEHTPALMU JI1 UCIIOJIb30BaHUs
WX Ha MPAKTHYECKUX padoTax 1mo xuMuu. OpraHu3aius UCCIeI0BATEIbCKON NEATeIbHOCTH YYaIIUXCs
B XOJI€ BBITIOJIHEHUS JIAOOPATOPHBIX U MPAKTHIECKIX, IKCIICPUMEHTAIBHBIX PadoT.

Metoaudeckue pa3pa60TK1/I 3aHATHH TBOPYECKOT'O O6T>CIII/IHCHI/IH «O3a;[aquHa;1 XUMHUSA» 3-TO
roaa 06yquI/I$I o teMe «HaxoxneHue (I)OpMYJ]LI OpPTraHUYCCKOI'0 BCIICCTBAY.

Tpetnii Ton 3aHATHN B TBOpYECKOM O0BeauHEHUH «(O3amadeHHas XUMHS» IPEIyCMaTPUBACT
3aKpEIUICHHE OCHOBHBIX THUIIOB 33Ja4 Ha IPHUMEpPE OPraHUYECKUX BEIIECTB, a TAK)KE BBIIIOJHEHUE
MIPaKTUYECKHX 3a7a4 Ha KaUeCTBEHHOE OIpeeNeHre opranndeckux Bemects. Ha temy «Haxoxnenue
(bopMyIIBI OPraHMYECKOT0 BEIIECTBa» OTBEIEHO S YacoB: 2 yaca TEOPUH, 2 4aca MPaKTUYECKUX 3aHATUN
u 1 yac uHAMBUAYaNIbHBIE KOHCYNbTalMU. Ha Bcex Buaax 3aHATHI pelsTa 3HAKOMSTCS CO Crioco0amu
HAXOXKJCHUS MOJIEKYJSIpHOW (OpPMYJbI BELIECTBA: 10 MACCOBBIM JIOJSIM BXOSIIUX XUMHYECKUX
AJIEMEHTOB; IO OTHOCUTEIBHOM MJIOTHOCTH IaHHOTO BEIIECTBA, 110 KAKOMY- JIN0O ra3y; y4arcs HaX0IuTh
GbopMyJIBl U 3aKpeIUIAIOT YMEHHMS Ha HaxoxkJeHHe (OopMyIsbl MO MpoayKTaM cropaHusi. OCHOBHBIE
HaBBIKHU 10 PEHICHUIO JaHHBIX TUIIOB 33J]a4 OHM IOJYy4YalOT B OCHOBHOM OOpPa30BaHUH, a 3aHUMASCh B
JTAHHOM TBOPYECKOM OOBEAMHEHHH, OHU COBEPLICHCTBYIOT CBOM 3HAHMS, TOCPEICTBOM BBITOJIHEHHS
oOpaTHBIX 3aZjad U COCTABJISIIOT ABTOPCKHUE 3a/Jayd, KOTOPBIE BIOCIEICTBUN KOMIUIEKTYIOTCS B
COOPHUKH 33/1a4 U UCTIONB3YIOTCSI B OCHOBHOM 00Pa30BaHHH.

B pesyinbrate y netei pacimpsieTcsi IpoCTPaHCTBO 3HAHUM, MOSABIIAECTCS MOTUBALMS K U3yUEHUIO
JAHHOTO MpeaMeTa (B MpoLecce 3aHATUH CO3/1aeTcs JOCTATOYHOE KOJIMUYECTBO CUTYALMH YCIIEITHOCTH,
YTO MOTUBHUpYET nereil). 3aHATus B Kpyxkke «O3ajadeHHas XUMMsD» CHJIBHO BIUSET HAa KaueCTBO
yCIIEBaEMOCTH B OCHOBHOM 00Pa30BaHMM, MOBBIIIAs €r0, 4YTO HauboJiee aKTyalbHO B HACTOSILEE BpeMsl
(HexBaTKa BPEMEHHU Ha YpOKaX, YMEHbIIEHHE KOJUYECTBA YaCOB, OTBEJACHHBIX Ha U3yUYE€HUE IpeaMeTa
XUMUH - 1 yac B Hezemto). Y mejnarora nosiBisSeTCsl BpeMsl «YHHUTOXEHHs» BCEX MPOOEJoB, 3a CUeT
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

Pe3y.]'IBTaTOM 06yquH;1 SIBJIAIOTCA BBIITYCKHU C60pHI/IKOB 3aJla4, COCTAaBJICHHBIMU JICTbMHU, VY
KOTOPBIX BOSHHUKACT YYBCTBO YBCPCHHOCTH, TOPAOCTU MEPC] CBEPCTHUKAMHA U YUUTCIIAMU.

O)KI/II[aeMBIC PC3yJbTaThbl: 3HATb 06 OCOGCHHOCTSIX CTPOCHUA OPraHUYCCKUX BCHICCTB, HUX
MHOT000pa3HH, UX CBOMCTBAX; YMETh HAXOJAUTh MOJIEKYJISIPHYIO (POpMYITy OPraHUYeCcKOro BEIIeCTBa MO
MAaCCOBBIM JOJISIM XUMHUYCCKUX DJICMCHTOB, 110 ITPOAYKTAM CTrOpaHusd U OTHOCHUTEIBHOH INIOTHOCTH €ro
0 KaKoMy- JIU0O rasy.

[ToypouHO€ IIIaHUPOBAHUE TEMBI:

Tema «Haxoxaenue Ghopmysl Ob6mee Yacel Yacer NunuBuayans

OpPraHn4€CKOIo BC€IICCTBA» (5 tlaCOB). KOJINYCCTB TCOpUHU IIPpaKTUKH HBIC
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0 4acoB KOHCYJIbTAIlNH

1 Haxoxnenue MOJICKYJISIpHO# | 2 1 1

¢opMynBl BemiecTBa, MO MacCOBBIM

JIOJISIM XUMHAYECKHUX DJIEMEHTOB.
2 Haxoxnenue MOJICKYJISIpHOH | 2 1 1

(GopMynbl BellecTBa, MO MNPOLYKTaM

CrOpaHMs ¥ IUIOTHOCTU €ro MapoB IO

KakoMy-JIn0o Tazsy.
3 NunuButyanbHbIe KOHCYJIBTAIIMHA 1
Hroro 5 2 2 1

Pa3zpaboTka 3aHsATHI IO TaHHOH TEMe.

Lenu u 3agauu:

1. CdopmupoBars crienyagbHbIe YMEHHsSI U HaBBIKH 110 PELICHUIO 33j7]ad Ha HaXOXKJEHHUE
MOJICKYJISIPHOM (hOPMYJTBI BEIIECTBA 10 MACCOBBIM JIOJISIM BXOJISIINX 3JIEMEHTOB.

2.IToBTOPUTH M 3aKPETUThH 3HAHHS O CTPOSHUH M CBOMCTBaX OPraHMYECKUX BEIIECCTB.

3.IlpogomxaTe pa3BUBaTh Yy UIKOJIBHUKOB CaMOCTOSATEIBHOCTb, YMEHHUE IPEOJ0JIEBATH
TPYZHOCTHU B YUEHHH.

4.Co31aHue TEJarorMyeckux CUTyallUd YCHEHIHOCTH JJIs TOBBIIMIEHUS COOCTBEHHOM
CaMOOIICHKH U CTaTyca y4alluxcs B IN1a3aX CBEPCTHUKOB, NIEJArOroB U pOJIUTEIEH.

5.Pa3sBuBath y [neTell NO3HABAaTENIBHBIM MHTEpPEC, CO37aBas HMOLMOHAIBHBIE CHUTYyalUH
YAUBIICHUS, 3aHUMATEIbHOCTH, TapaJOKCAIIbHOCTH.

6. dopMupoBaHUE MO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUU JIOTUKON Pa3BUTHSA
XUMUYECKON HAYKHU.

7. IlonroroBuTh Matepuai K Boiycky Ne2 cOopHuka 3anau «O3agaueHHas XUMUSD)

8.0TpenakTupoBaTh U Hame4yaTaTh COOPHUK 3a1a4 N2,

MeTo1bl M TPUEMBI:

pelleHne TUMOBBIX 3a/1a4; HHIWBUYaIbHBIN MOAX0/1 B 00yYeHUH; U3YYeHHE KOJTUUYECTBEHHOTO U
Ka4eCTBEHHOT'O COCTaBa OPraHMYECKUX BEIECTB; COCTaBJIEHHE OOPAaTHBIX 3ajay; KOHKYpPC — 3alluTa
COCTaBJICHHBIX 3aJ1a4; KOHKYpC «O3amaub Ipyra!»; KOMIUIEKTOBAHHUE 3a/1a4 B COOPHUK;

3anstue Nel

Tema: Haxoxaenue Mos1eKyJIspHOM (pOPMYJIbI BelleCTBA, 10 MACCOBBLIM J0IIM XUMHYECKHX

3JIECMECHTOB.
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XoJ1 3aHITHI.

1. BeIsIBUTH YpOBEHb 3HaHUHN O CTPOECHUH OPTraHUYECKUX BEIIECTB:

-IPEAJIOKUTH pedsiTaM psAJl BEIIECTB, B KOTOPOM HAXOJSATCS OpraHMYECKHe U HEOpPraHWYecKUe
BEIIECTBA, U3 KOTOPOTO OHU BHIOMPAIOT HEOOXOAUMBIE:

HCI, CH4, CO, C2HsOH, CsHs, CH3COOH, CaCOg3, CaC, CsH12 1 1.11.

- Ha TIpUMEpPE JaHHBIX COSAMHEHUN BCITIOMHUTH OCOOCHHOCTH CTPOCHUS OPraHUYECKUX BEIICCTB

- pa3bupaeM KaueCTBEHHBIM COCTaB OPraHMYECKUX BEIIECTB HA MPUMEPE MPEICTABUTEICH
KJ1acca aJKaHOB:

(B MX cOCTaB BXOJAT JBa BUJA aTOMOB - YIJIEPOJ U BOAOPOJ; YIJIEPOJ MPOSIBISIET BaJCHTHOCTD
paBHyto [V; Bxoasmuii yriepos o0Opa3yeT yriaepoaHble [ETOYKH)

2.ITepexoarmM K KOJTMYECTBEHHOMY COCTaBY JaHHBIX BEIIECTB:

-Ha IPUMEPE METaHa OMPEEIIsieM €r0 KaueCTBCHHBIM M KOJIMYECTBEHHBIM COCTaB, a TAaK¥Ke
OTHOCHUTEIIbHYIO TNIOTHOCTh 0 KaKoMy — JIM00 ra3y (JaHHas 3a/1a4ya perraeTcs Bceil Tpymmoii)

Pemenue:

a) CHs- wMeran, naHHOe OpraHWYECKO€ BEIIECTBO OTHOCHTCS K KJacCy MpeaesIbHbBIX
YTJIEBOI0OPOIOB

0) KauecTBeHHBII cOocTaB: B COCTaB BXOJAT OJIMH aTOM YTJIepo/ia U YeThIpe aToMa BOJA0poa

B) KonnuecTBeHHsli cocTas:

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

o (C)=?

16T — 100%

12r — x%

12r -100%
X= ———=7/5%
lé6r
o (H)=?

161 - 100%
4r - x%
X=25%
r) OnpeneneHre OTHOCUTEIHHOH IJIOTHOCTH METaHa 10 BOJOPOIY:
_Mr(CH,) 16 _
1) B 3axmrouenue npeuiokuTh pedbsaraM COCTaBUTh YCIIOBUS OOpaTHOM 3a1au:
Omnpenenure dopmyiy yrieBoaopoaa, B kotopoM ® (C)=75 %, o(H)=25% u otHOCHTenbHAS

IJIOTHOCTB €I'0 110 BOAOPOAY paBHA 8. I B xauecTBE OTBETA HECKOILKO BAapHUAHTOB:
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1)CoH> 2)CH4 3)CeHs 4)CsHs

3.Be100p BemiecTs 1o KemaHuio pedsTa s COCTaBICHHS 3a1a4

-ONPEACTAIOTCS ¢ BEIIECTBAMH, C KOTOPBIMU OHU OynyT paOoTaTh M HAUWHAIOT ONPEACIATh UX
Ka4eCTBEHHBIN COCTAaB, a TAK)KE OTHOCUTEIHHYIO TUIOTHOCTD ATHX BEILIECTB

4.BbISCHUTD B KOHILIE 3aHATHA, KaKue TPYJHOCTH 110 JaHHOMY THITy 3a7jad UIMEIOTCS Y AETeH.

- KaKOH 9Tal B PEeIICHUH 33124 HE TIOHSATeH?

- KaKHe TPYJIHOCTH U Ha KakoM dtarne?

- JUIsI 4YETOo 3TO BCE 51 JIeNa0?

3anstue Ne2

Tema: CocraBjieHHe YCJOBHH 3aJa4 ¢ HCHOJb30BAHHE MACCOBO [10JIM XHMHYECKHX
3J71eMEHTOB M OTHOCHTEJIbHOI NMJIOTHOCTH BellecTBA OTHOCUTEIBLHO KAaKOro-JIn00 ra3zooopa3Horo
BelllecTBA.

1.CocraBieHue yclIoBuii 3a1a4 (MHANBUIYIbHAS paboTa)

-UCIIONIB3Ysl pelieHust 3axau ¢ 3aHaTus Nel, peOsta cocTaBisioT OOpaTHbBIE YCIOBHUS, C
UCTIOJIb30BaHUEM PE3YJIbTATOB PEILICHHS

2. Konkypc «O3anaus apyra»

- TIOCIIe COCTAaBJIICHUS YCIOBHMH 3ajnay, pelsTam mpeangaraeM OOMEHSTbCS YCIOBHSIMHU U
NONPOOOBATh PEIINTH TaHHBIE 33/1a4H

- [IOCJI€ BBITMOJIHEHUS 3a1laHUH TIOJJBOJIUM UTOT U BBISICHAEM, KTO CIIPABUJICS C PEIICHUEM 3aaun

3.IloaBeneHue UTOroB

- CMOT s CIIPaBUTCH C 3a7a4eit qpyra’?

-CMOT JIM 033JJa4UTh Jpyra?

-IIOMOT'af0 JIPYTy B 3aII0JTHEHUH MPOOEIIOB M0 PEIICHHUIO JAHHOTO TUIIA 33124

-1 IOHSJI, KaK pelaTh 3a/1a4i JAaHHOTO TUMa?

3ananue Ne3

Tema: HaxoskaeHue MoJieKyJIsspHOH (GOpMYJbI BellecTBa, IO NPOAYKTAM CIrOPpaHUA U
OTHOCHTEJIbHOI MJIOTHOCTH BelecTBA M0 KAKOMY-JIH00 rasy.

1. BeissBUTH YMEHUSI 110 PEIICHHUIO 33/1a4 Ha JaHHYIO TEMY U TOMBITAThCS YCTPAHUTH TPOOEIbI:
BMECTE pelllaeM 3ajjady Ha ONpeesIeHHe Macchl WIM 00beMa BElIeCTB, 00pa3yIOUIMX NpPU CTOPAHUU
OpPraHUYECKUX BEIIECTB

Onpenenute OTHOCUTEIbHYIO IUIOTHOCTh 3TUJIOBOTO CIIUPTA MO BOJOPOY; HAHUTH, CKOJIBKO
BBIJICJIUTCS TUTPOB YTIIEKHUCIIOTO Ta3a (H.y.) ¥ BOJBI, IPY cropaHuu dTaHoiia Maccoi 40 rpamm?

Pewenne:

a) CocraBieHUE ypaBHEHMSI peaKLuu

40, Xn Yr
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CoHsOH +3 O— 2C0O2,+3 H,O0 + Q
46F/M0JII> 2214J'I/M0J'II> 18I‘/MOJ'II>
46, 44.8, 56,

6) Haxoanm OTHOCUTENBHYIO TNIOTHOCTH CIIUPTA MO BOJOPOLY:

o= Mr(C,H,OH ) _46 _

24

Mr(H,) 2
B) Haxoaum 06beM 00pa3oBaBIIero yIrieKUCIoro rasa,

npu cropanuu 40 rpaMm 3TaHoJIa

40r—Xn
46r —22,4*2n
40* 22,4* 2
x=_ =38,951(CO)
46
r) Haxoaum maccy oOpa3oBaBiieiicst BOJIbI P CropaHuu dTaHoJia Maccoit 40 rpamMm
40r-xr
46r-56r
40* 56
x=__ =487 rpamm (H20)
46

2. Vlcrionb3yst pe3yibTaThl pelieHu s, Mpeiarato pedsTaM cOCTaBUTh YCIIOBHs OOpaTHOI 3a1ayu:
Omnpenenure GopmMyy KUCIOPOAOCOIEPKALIETO OPTraHMUECKOrO COSIMHEHUS, €CIIM TIPU €To

cropanuu Maccoil 40 rpamm oOpaszoBascs yriieKuciblil ra3 oobemom 38,95muTpa u Boga maccoii 48,7
rpaMM, OTHOCHUTEJIbHAS INIOTHOCTh 3TOTO BELIECTBA 110 BOAOPOAY paBHa 247

3.anee pebsita BEIOMPAIOT IO HECKOJIBKO YTJIEBOJIOPOIOB U HAYMHAIOT paboTaTh C HUMH:

OepyT UX MPOU3BOIHBIE MACChl WM OOBEMBI U HAXOAAT OTHOCUTENBbHYIO INIOTHOCTD 110 KaKOMY-
1100 ra3y, a TAKKe MaCChl HITH 00beMbI 00pPa30BaHHBIX ITPH CTOPAHUH BEIIECTB

4.BBISICHUTD B KOHILIE 3aHATHA, KaKue TPYJHOCTH MO JAHHOMY THUITY 33/1a4 UMEIOTCS Y JIeTeH.

- KaKoi 3Tan B pelIeHUH 3a/1a4 HE MOHSTEH ?

- KaKue TPYJIHOCTH U Ha KaKkoM dTarne?

- JUUISL Y€TO 3TO BCE o AeIar?

3anstue Ned

Tema: CocTaBjieHHe YCJOBHI 3a1a4 MO pe3yJibTaTaM y:Ke pellleHHbIX 3a1a4 (HaX0XJICHHE
MOJIEKYJISIPHOM (hOpMYJIIBI BEIIECTBA 110 MPOYKTaM CTOPaHUs U OTHOCUTENbHON MIIOTHOCTH)

1.CocraByienre yciaoBuii 3aa4 (MHAUBUIyalIbHAsI paboTa)

-HCTIONB3YsI peIIeHus 3a1ad ¢ 3aHAThs Ne3, pebsara COCTaBIISIIOT OOpaTHBIE YCIOBHSA, C

HCIIOJIb30BAHUEM PE3YJILTATOB PCIICHUS
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2. Konkypc «O3agaub npyra»

- TIOCJIE€ COCTaBIIEHUS YCJIOBMH 3ajad, pedsTaM mpeiaraeM OOMEHSTbCS YCIOBUSIMU U
nonpoOoBaTh PEUINTDH JIAHHBIC 3a/1a4H

- TIOCJIE BBITMOTHEHUS 33/IaHUH MOBOIUM UTOT U BBISICHSIEM, KTO CIIPABUJICS C PEIICHUEM 3a/1a4U

3.IlonBenenne UTOroB

- CMOT S CIIPaBUTCS C 3a7a4eit apyra?

-CMOT JIM 033JJa4UTh apyra?

-IIOMOT a0 APYTY UCIIPABUTH OUIMOKH U yCTPAHUTH MPOOEIbl B pEUICHUH JAaHHOTO THIA 3a/1a4

-s1 IOHSUI, KaK peniaTh 3a/1a4yl JTaHHOTO Tuma’?

3ansarue Ne5

Tema: IloaroroBka K BbINMYCKY 04epeIHOro cOOpHUKA 3a1a4 «O3a1aueHHAsT XUMHUSD)

1.IToaroroBka matepuana s coopauka 3amad No2 «O3amaueHHasT XUMUS)

- 0TOOp 3a1a4 JJ1s1 COOpHUKA

- peIaKTHpOBaHUE 3a/1a4 U yCIOBUH 33134

- MPOBEpKa 3a/1a4

2.Beimyck cOopHHKa 337124

- pacmpeneneHue o0si3aHHOCTEH (KOMITBIOTEpHAs BEPCTKA; PENaKTHUPOBAHKE; OpPOIIIOPOBKA;
neyaTh).

3.006cyxnenue HoMepa U TUIaHbl Ha Oy YUK BBITYCK.

Ortuer o paborte:

1.Beimyck cOopauka 3anau Ne2 «O3agaueHHass XUMUS» U UCIIOJIB30BAHUE €T0 Ha yPOKaX XUMUH.
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PA3IEJI 3. CIMCOK JIMTEPATYPbI

3.1. CHUCOK JIMTEPATYPbBI J1JISA IIEJAT'OT'A

1.  Axodo, P. MckycctBo pemenns npobiaem. M.: Mup, 1982,

2. Anamosuy, T.I1., Bacunbena, [.1., MeukoBckuii, C.A. COOpHUK OTMMIHAAHBIX 33124 10 XUMUH.
Munck: Haponnas acsera, 1980; borosiBinenckas [[.b. Ilytu k TBopuectBy. M.: 3nanue, 1981,

3. Eperrun, JII1., Humkus, E.A. Metoauka pemienus 3a1ad no xumuu. M.: TIpocsemenue, 1989;
KoHKYpCHBI# 5K3aMeH M0 XUMHHU: PykoBoacTBO a5 abutypueHToB. B 6 u. // mox pea. H.E. Ky3pmenko.
M.: U3g-Bo MI'Y, 1992;

4, Kyssmenko, H.E., Epemun, B.B., Ilonkos, B.A. Xumus 115 IIKOJIBHUKOB CTapUIMX KJIACCOB U
nocTymnarmux B By3bl. M.: JIpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemats 3agaun o xumuu. M.: [Ikomna-ITpecc, 1996;

6.  Jlumun, P.A., Monouko, B.A. Xumus ni1st abutypueHtoB. OT cpenHeit mkois! K By3y. M.: Xumus,
1993;

7.  Moscymsane, D.M., AGbacona, I'.A., 3axapoukuna, T.I'. Xumusi B BOIpocax ¢ HCIIOIb30BAaHHEM
OBM. M.: Beicmas mkoia, 1991; I[Tonsckue xumudeckue omMnuaabl (COOpHUK 3amay). [lep. cmombek.
[1.T. BystHoBckoit u ap. // mox pexa. C.C. Uypanosa. M.: Mup, 1980;

8.  Cemenos, M.H. 3agaun no XMMHY MOBBIIIEHHON CIO0XKHOCTH JUId abutypueHToB. B 4 u. JI.: U3x-
Bo JII'Y, 1991;

9.  Cyposuesa, P.I1., Capuukuii, C.H. 3aganus no XMMuu JUIst CAMOCTOSATENIBHOM pabOThIydaIUXCsl.
M.: IIpocBemenue, 1991; Xumuueckue onummnuanbl B mkoiie. /Coct. C.H. Ilepuatkun. M.: HITO
«O06pa3zoBanuey, 1997,

10. Xowmuenko, I'.H., Xomuenko, WN.I'. 3amaun mo XuMuu JyIs MOCTYIAIONMX B By3bl. — M.: HoBas
Bomna, 1997,

11. rpemmnep, I.U., Xoxnosa, A.Ml. MeToauka pelieHus: pacueTHbIX 3a1a4d 1o xumuu: [locobue
st yuurtens. M.: Ilpocsemenue, 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/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

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

KowMmacxk 1-1u c x u: Hupposas 6a3a suneo «Xumusi. CereBast Bepcus». MHCTUTYT HOBBIX
texHonoruil. 2006; Bupryansnas mkona Kupumia u Medoaus. «Ypoku xumun Kupumia u Medoaus
89 xmacc, 10-11 kmace». OOO «Kupumn u Medonuity. 2002; «Otkpeitas xumus». 00O
«Dm3ukon». 2005; Bam pemerutop «Xummsa 7—-11 wmaccy. OOO «PaHoBecwe». 2004;
Ob6pa3zoBarenbHas kojutekuus. Xumust s Bcex — XXI: XuMuueckue OmbIThl €O B3phIBAMU U 0€3».


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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000 «1C-TTabmummuary. 2006; Xumus. MynsTumeanitHoe yaeOHOe TTocobre HoBoro oOpasma. 8-9
Kyacc. DnekTpoHHas ouoimoteka. «IIpocsemenue». 2002.

3.3. CIMCOK JIMTEPATYPBI /11 AETEI W POJIUTEJIEN

1. Epwirun, JI.I1., I'paboBerii, A.K. 3amaun u mpuMepsl 0 XUMHH C MEXITPEIMETHBIM
cozepkanueM (creurnpeametsl). M.: Boicimas mkona, 1989;

2. KonkypcHslii 5k3ameH 1o xumuu: PykoBoactBo it abutypuentoB MI'Y. [ox pen.
H.E.Ky3smenko. M.: M3a-so MI'Y, 1993,

3. Kysemenko, H.E., Epemun, B.B., ITonkoB, B.A. Xumus i IIKOJbHUKOB CTapIIIMX
KJIACCOB U MOCTymHaronux B By3bl. M.: JIpoda, 1995;

4. Kymnapes, A.A. YuumMcs pemarts 3amaun mo xumuu. M.: [lkoma-TIpecc, 1996; Jlunun
P.A., Monouko B.A.Xumus st aburypuentoB. Ot cpeaneit mKkounsl K By3y. M.: Xumus, 1993;

S. CemenoB, M.H. 3agaun no XUMHUM MOBBIILIEHHON CIOXHOCTHU Ui aOUTYpUEeHTOB. B 4 u.
JI.: U3p-Bo JIT'Y, 1991;

6. ITy3akoB, C.A., Ilonkos, B.A. [TocoOue no xumuu J1j1sl NOCTyNarOIIKX B By3bl. Bomnpocsl,
yopaxHeHwus, 3aa1a4i. O0pasiisl dK3aMEeHaMOHHBIX OmieToB. M.: Bricmias mikomna, 2000,

7. CopokwuHn, B.B., 3notaukos, 2.I'. Xumus B Tectax: [locobue isi MIKOJLHUKOB U
aburypuenros. CII6: Xumus, 1996;

8. CyposueBa, P.II., Caunkwii, C.H., HWBanoma, P.I'.3amanus mno xumum ist
CaMOCTOSTENIbHOM paboThl yuamuxcs. 2-¢ uza. M.: [Ipocsemienune, 1981;

9. Xomuenko, I'.I1., Xomuenko, U.I'. COopHHK 3a/1a4 110 XUMHH IS IOCTYTAIONIUX B BY3bI:

VYuebHoe mocobue. 4-¢ u3a. M.: Hosast Bonna, 2002;
10. Xomuenko, [.I1. Xumus 11 moctynaroniux B By3bl. M.: Beicmas mkosa, 2000.



