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PA3JIEJI 1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

1.1. MOACHUTEJIbHAS 3AIINCKA

HopmatuBHo mpaBoBoil  0a3oi  co3maHMs — JONOJHHUTENBHOM  00IIeo0pa3oBaTebHOM
oOuiepa3BuBatonieil nporpamMmbl «O3a1adyeHHast XUMUSD TOCITY KU CIETYIOIINE JOKYMEHTHI:

1. ®enepanphelii 3akoH «O0 oOpazoBanum» Ne 273-03 ot 29.12.2012 1.

2. Pacniopsixenue IIpaBurensctBa PO ot 4 centsaops 2014 1. Ne 1726-p «O06 yTBepx)aecHUU
Konnenuu pa3BuTHs 1OMOIHUATEILHOTO 00pa30BaHUs JETEH.

3. IlocranoBnenue ['maBHOTO rocyaapcTBEHHOTO caHuTapHOro Bpada PD ot 04.07.2014 Ne 41
«O6 yrBepxkaennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOJIOIHYECKHE TpPeOOBaHUS K
YCTPOMCTBY, COACpPXKAHUIO M OpraHu3aluu pexuma paboThl 00pa3oBaTeNbHBIX OpraHU3alUN
JIOTIOJTHUTEIILHOTO 00pa30BaHUs ACTE.

4, Tlpukaz MunHucTepcTBa oOpa3zoBanuss W Hayku P® ot 29.08.2013r. Ne 1008 «O6
yrBepxaeHun llopsaka opraHu3anuu W OCYUIECTBIIEHUS O0Opa30BaTENbHON JEATEIBHOCTH IO
JOTIOTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOrpPaMMaM.

5. ITucekmo Munobpuayku P® ot 11.12.2006 Ne 06-1844 «O npumepHbBIX TpeOOBaHUAX K
IporpaMMam J0MOJHUTEIBHOTO 00pa30BaHUs IETEI.

6. [Tucekmo MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HampaBiIeHHH pPEKOMEHIAIHIN)
(BMecTe ¢ MeToAMYECKMMH  PEKOMEHIAIMSIMH 1O  MPOEKTUPOBAHUIO  JIOMOJHUTEIBbHBIX
00111epa3BUBAIOIINX TIPOTPAMM)..

3a OCHOBY MHporpamMmbl ObUTa BhIOpaHa aBTOPCKas MporpamMma JOMOJHUTEIBHOTO 00pa3oBaHuUs
8-11 wmaccet «O3AJJAYEHHASI XUMMUSA» C. b. ToJNCTOKUHCKOH, YUIUTENs XUMHH, Iearora
JIOTIOTHUTEILHOTO 00pa3oBaHus LieHTpa oOpazoBanus Ne 1475 r. MockBa, [DJeKTpOHHBINA pecypc]
http://him.1september.ru/view_article.php?ID=201000403

HanpagJjieHHOCTH IpOrpaMmbl: eCTeCTBEHHOHayuHasd. [IpeqHazHaueHa uisi TONOJIHUTEIBHOTO
M3Yy4YEHUsI XUMUH, KaK Ha 0a30BOM, TaK U Ha MPOPUILHOM YPOBHE.

AKTYaJlbHOCTh MPOTPaMMbl COCTOUT B TOM, YTO OOY4YarOIIMMCS IPEJOCTABISAETCS BO3MOXHOCTh
MOTOJIHUTh 3HAHUS, IPUOOPECTH M 3aKPENUTh HABBIKU PEIICHUS TEOPETUYECKUX M, YTO OCOOEHHO
BAKHO, IPAKTUYECKUX 3a7a4 [10 XUMHHU.

3aHATUS B OOBEIUHEHHUH JONOJHUTEIBHOTO OO0pa3oBaHHs — 3TO cpeAa, oOecreuuBaroIas
KOM(QOpPTHbIE  ICUXOJIOTMYECKHWE  YCJIOBUSA I  HMHAMBUIYAJBHOTO  Pa3BUTHUS,  PACKPBITUS
MHTEIJIEKTYaJIbHO-TBOPYECKOT 0 IIOTEHIMAIA, COLUAIbHO-KYJIbTYPHOH aalTaluy.

O0beM M cpoK 0cBOeHHSI MPOrpamMMbl. [Ipo1oKUTENBHOCTE peain3aly IporpaMmel 4 roja.
Bcero 140 gaca. 13 pacueta 35 yacoB B roJi, U3 HUX:

Irox oOy4enus (94 — TeopeTHUECKUIT MaTepral, 264 — MPaKTUICCKUE 3aHATHS);

2 rox oOyuenwust (114 — TeopeTndeckuii MaTepuan, 244 — MpaKTHYECKUE 3aHATHS);
3 ron 00yuenus (114 — TeopeTudeckuii Marepual, 244 — MpakTUIECKUE 3aHATHS);
4 rox o0y4enus (1149 — TeopeTnyeckuiit MaTepuai, 244 — IpaKTHYSCKHUE 3aHSTHUS).

®opmbl 00y4eHHsI: OUHASI, OYHO-3A0YHAs, JUCTAHIIMOHHAS.

Oco0eHHOCTH oOpraHu3anuu o0pa3oBaTelbHOro mpouecca: HaGop nereii B Tpymnmbl
cBOOOAHBIN, 03 mpeabsiBIeHUN TpeOOBaHUN K YPOBHIO MOJATOTOBJICHHOCTH oOydaromuxcs. Cocmag
2PYNN_NOCMOAHHbIU, cMeuwenHbll, ¢ yuacmuem obyyarowuxca ¢ OOIl, OB3, demeii, okaszasuuxcs 6
mpyOHOU_dfcusHenHou cumyayuu. Hanonusemocms yueOuvix epynn odwvedunenus 10-15 uenosex
00HO020 803PACMA UNU PAZHOZO.

Pexxum 3aHATHI, NEPHOAMYHOCTD U NIPOXOJIKUTEIBLHOCTD 3aHATHH. Pexxum 3ansathii 3 yaca B
HEJIEIIIO.

[Iporpamma opueHTHpOBaHa Ha yyanuxcs 8—11-x KjIaccoB, KOJIMYECTBO ACTEH B rpymme — 12—

15 uyenoek. Peanuzanus nmporpaMMsl peAnosaraeT NpoBEACHNUE JONIOIHUTENbHBIX 3aHATHIL: 1 1

B HEJIENIO, B TOJ 35 4, CpoK peanm3aiiuu nmporpammsel — 4 roga. C ydeToM 0COOCHHOCTEH

00pa3oBaTeNbHON OpraHU3aIlK, BO3pacTa U yPOBHS MOJATOTOBKHU JETel TaHHAas MporpaMma
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MOXET aJJallTUPOBATHCA, HAIPUMEP: 2 4 B HEAENIIO, CPOK peaan3aluu 2 rojia Win 3 4, CPoK
peanuzauuu 1 ro.

['maBHBIM KpuTepreM 0TOOpa Y4aLIUXCs B TPYIIIbI SBJISETCS XKellaHue peOeHKa IpuoopecTH
HaBBIKU PELICHUS TEOPETUUECKUX 3a/1a4, BBITOJHEHHS TPAKTUYECKUX PaOOT 10 ONpPEACTICHHIO
BeecTB. B rpynmnsl 1-ro u 2-ro rona o0y4deHus MoryT HabupaThes 1eTH u3 8—9-X KJ1accoB, a
TaK)Ke CTaplIMe 10 BO3pacTy, T.e. yueHuku 10-x u 11-x knaccoB. B nocienyronmx rpynnax (3—
4-11 rosibl 00yU€eHMsI) 3aHUMAIOTCA AETH, 00JIee MTOATOTOBICHHBIE 110 JAHHOMY IPEMETY.
IIpoepamma no3eonaem opeanu308ams UHOUBUOYANbHBIY 00PA308AMENbHbIUL MAPWPYI YYEHUKA
1O N0020MOBKE K PECUOHATILHOMY IMANY 8CEPOCCUNICKOU ONUMNUAObL WKOILHUKOS.

B 1-ii r 0 1 00y4yeHus oOyqaromuecs y4arcs peiarh 3JIEMEHTapHbIE 334a4u 110 XUMUH,
UCIOJIb30BaTh TEOPETHUECKUI MaTepral, OCHOBHbIE 3aKOHBI U MOHATHS IIPU PELICHUH 33/1a4,
BOCIIPUHUMATh, CHCTEMaTU3UPOBATh MaTepUall.

2-ii r 0 1 00yueHMs IpearoaraeT peleHne 3a1ad 10 XUMUYECKUM YPaBHEHUSAM, TPEOYIOLINX
Joru4eckoro MelnuieHus. Ha aTom stamne, KkpoMe TEOpETUUECKUX, IPEIIOIaraeTcs pelieHue
IPAaKTUYECKUX 3a/1a4, O3HAKOMJIEHUE C KaYeCTBEHHBIMHU pEaKIUsIMU HAa HEOPIraHUYECKHE
BELIECTBA, BBIIIOJHEHUE MPAKTUYECKUX PabOT.

3-ii r 0 1 00yueHUs NpeycMaTpUBaeT 3aKpeIIeHUEe U3YYEHHBIX paHee TUIIOB TEOPETUUYECKUX
3a/1a4 Ha [IpUMeEpE Pa3JInYHbIX KIACCOB OPraHUYECKUX BEILECTB, a TAK)KE BHITIOJHEHHE 3a/1a4
INPAaKTUYECKUX — KAUECTBEHHOE ONPEEICHUE OPraHNUYeCKUX BELIECTB.

4-ii T 0 1 0OydeHUs 10 TaHHOW MporpaMMe HallelieH Ha 00001eHre, pemeHne
KOMOMHUPOBAHHBIX TEOPETUUECKUX U MPAKTUUYECKUX 3a]1ad [0 0011el XUMUH; TPOOIEMHBIX
3ajad, paboTa HaJ KOTOPHIMHU 00CYKJaeTCsi M KOPPEKTUPYETCs Ha 3aHATUAX. bonbioe
BHUMaHMUE YyJeAeTCsl yMEHUIO paboTaTh ¢ MH(GOPMALMOHHBIMU TEXHOJIOTUSIMH, TECTOBBIMU
3a/laHusAMU U moAarotoske Kk EI'D.

Pemenue 3a1a4 3aHUMaeT B XUMHYECKOM 00pa30BaHUU BaXKHOE MECTO. DTO OJIMH U3
BaXHEHIIINX MPUEMOB 00y4eHHUsI, TOCPEACTBOM KOTOPOTo obecreunBaeTcs bonee riryookoe u
MOJTHOE YCBOEHHUE YUeOHOIro MaTepHasa U BhIpabaThIBaeTCsl YMEHHE CAMOCTOSTEIbHOTO
OCMBICJICHHS U TPUMEHEHUS TPUOOPETEHHBIX 3HAHUI.

[Tporpamma «O3agaueHHast XUMHsD» UMEET MPO(eCCHOHAIBHYIO HAlIPAaBJIEHHOCTb. Y UEHHKY,
n30paBIIEMy XUMUYECKYIO CIIEUaIbHOCTh, OHA TIOMOXKET OBJIAJIETh B COBEPIIEHCTBE
HE00XO/IMMBIMU MIPUEMaMU YMCTBEHHOH /1€ TEIbHOCTH, Pa3BUTh TBOPUYECKOE MblluIeHue. /s
T€X, KTO CMOXET OBJIa/IETh COJIEpP’)KaHUEM JIAaHHOM MpOrpamMMmBbl, pelieHne 3a/1a4 He OyIeT
BBI3BIBAaTh OCOOBIX TpYAHOCTEH. [Ipoliecc pemeHus cTaHeT yBlIeKaTeIbHBIM U OyJ1eT IPUHOCUTD
yIIOBJIETBOPEHHE.

Heo6xonnMocTh NOSABICHUS JAHHOTO Kypca BO3HUKJIIA B CBA3H C TEM, UTO JJII MHOTHX YYallIUXCs
Cepbe3HON MPOOIEMOH SBIISIETCS pa3pblB MEXY TPEOOBAHUSIMHU BY30B U pealbHbIMU
BO3MOXHOCTSIMH BBIITYCKHUKOB OOJIBIIMHCTBA LIKOJ, KOTOPBIH CTaBUT Mepe]l MOJIOABIMU
JIOJIbMU TPYIHONIPEOI0IUMBII Oaphep Ha MyTH K BbIOpaHHOU mpodeccuu.

Jlis ycnenmHoro ycBOGHHUsI METOJIOB PELIeHHUs 3aj1ay 110 XUMUHM BPEMEHU B 00beMe
00pa30BaTeNbHOTO CTAaHJAPTa HEAOCTATOYHO, M YUalllUecs: HYKAal0TCs B IPOX0XKICHUU
JIOTIOJTHUTEIBHOTO CUCTEMATHUECKOTO Kypca. KpoMe Toro, n3MeHsI0TCs cTaHAapThI
0o0pa3oBaHMs 0 XUMHUH, YMEHBIIAETCS] KOJTUYECTBO TPeOYEMbIX THIIOB 3a/1a4, HO MpHU
MOCTYIUIEHUU B HEKOTOPBIE BY3bl 3TO HE YUUTHIBAETCSI.

KonnuecTBo yacoB, BbIIEIEHHBIX B IIKOJIBHOM Kypce Ha MPaKTUYECKUE pabOThl, HEJOCTaTOYHO
JUISL IOJTHOTO ycBOeHus npeaMera. C moMoInbto mporpaMmmsl «O3a1aueHHas XMMUS» HIKOJIbHUK
PUOOPETET U 3aKPENUT IKCIIEPUMEHTaIbHbIE HABBIKK B pabOTE C BEIIECTBAMU, BBIITOJIHSS
NPaKTUYECKHE 3aJaHusl Pa3IMYHOTO YPOBHS CI0KHOCTH.

JlanHyr0 mporpaMMy 1o cojiep>kaHuio u GopMaM NeIaroru4eckon AesiTeIbHOCTH MOKHO
OTHECTH K UHTETPUPOBAHHOMY BUJY, T.K. OHa OOBEUHSET B OJHO 11eJI0€ 00JIACTH OCHOBHOTO U
JIOMIOJIHUTEIBHOTO 00pa30BaHHUs.

1.2. IEJIb U 3AJIAYH ITPOT'PAMMBI
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Leap nporpamMMel — pa3BUTHE UHTEIJIEKTYaJIbHOTO U TBOPYECKOTO MOTEHIIMAIA AeTel Ha
OCHOBe (DOPMUPOBAHHSI OTIEPALIMOHHBIX CLIOCOOOB YMCTBEHHBIX JICHCTBUN MO PELICHUIO
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4 B 00IaCTH XUMHH.

3agauyu nporpaMmsi.

ObpaszosamenvHhule:

1) bopMupoBaHre yMEHHI U 3HAHWUI TIPU PEIICHUN OCHOBHBIX THIIOB 33]1a4 110 XUMUHU;

2) hopMupoBaHHE MPAKTUUECKUX YMEHUN MIPU PEILICHUH IKCIIEPUMEHTAIbHBIX 3a/1a4 Ha
pacrio3HaBaHME BEIIECTB;

3) noBTOpEeHHUE, 3aKpEIICHHE OCHOBHBIX MOHSTUMN, 3aKOHOB, TEOPUH, a TAK)KE HAyYHBIX (PaKTOB,
00pa3yIoNIMX XUMHUYECKYIO HAYKYy.

Bocnumamenvnuie:

1) cozmanue nerarornyecKix CUTyaluid YCIeITHOCTH JUTsl TOBBIIIEHUS! COOCTBEHHON
CaMOOIIEHKH U CTaTyca y4alluXcs B IJ1a3aX CBEPCTHUKOB, MIEAroroB U poAUTEINCiH;

2) (hopMupOBaHHE [TO3HABATEIBHBIX CIIOCOOHOCTEN B COOTBETCTBUHU C JIOTMKOM pa3BUTHUS
XUMHUYECKON HAYKH;

3) coneiicTBue B MPOPOPUCHTAIINN ITIKOJILHUKOB.

Paszsusarowue:

1) pa3BuBaTh y NIKOJILHUKA YMEHHE BBIACIATH TJIABHOE, CYIIECTBEHHOE B M3yYCHHOM MaTepuale,
CpaBHHBAaTh, 000011aTh U3yUEHHBIE (DAKTHI, TIOTUYECKU M3JIaraTh CBOM MBICIIU IIPU PELICHUU
3a1a4;

2) pa3BUBaTh CaMOCTOSITENIbHOCTh, YMEHHE MTPEO0IEBATh TPYIHOCTH B YUCHUU;

3) pa3BUBaTh SMOIMH y4aIIUXCs, CO3/aBasi SMOIMOHATIBHBIE CUTYaIlUH YAUBICHMUS,
3aHUMATEeIbHOCTH, MapaJ0KCaIbHOCTH;

4) pa3BUBaTh MPAKTUICCKUEC YMEHUS YUAIIUXCS MPU BHIMOTHCHUH MTPAKTHICCKUX
HKCIIEPUMEHTAIbHBIX 3a/1a4.

[TepeunciieHHBIC 3a/1a9U OXBATHIBAIOT MIUPOKHUIA KPYT MPOOJIEM BOCIIUTAHUS U JIOTIOTHUTEIIEHOTO
00pa3oBaHUs MIKOJbHUKA, PEIICHNE U peann3alus KOTOPHIX HEOOXOAUMBI JIJISl TOCTHKEHUS
ITOCTaBJICHHOW LIEJIN.

COJAEPKAHUE ITPOTI'PAMMBI

VYEBHBIN IIJIAH IIEPBOT'O T'OJIA

Ne | Ha3Banue pa3znena, TeMbl KonnyecTBo gyacos ®opMmBbI

n/n Bceero Teopus IMpaktika | arrecranuu/
KOHTPOJIS

1. | BogHoe 3aHsTHE. 1 1

2. | T ewma «PacTBOpBI. 9 3 6 Pemenue 3amau

3. | T e ma «OCHOBHBIE IOHATHUS U 3aKOHBI | 16 3 13 Pemenue 3anau

XUMHAN.

4. | T ewma«l'a3000pa3Hble BEIIECTBAY. 8 2 6 KoHnkypcbl
«O3amaub
Apyra»,
«Hcnpasb
omnoKy y
cocenay.

5. | Utororoe 3ansiTne 1 0 1 Konkypc no
PELICHUIO U
COCTaBIICHUIO
3agad

Bcero: 35 9 26

COJAEP)KAHUE ITPOI'PAMMBI IIEPBOI'O I'OJJA OBYYEHUA
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BBoaHoe 3aHsiTHE. 3HAKOMCTBO C MPOTPaMMOM, CTPYKTYPOU M 3aauaMi 00yUEHHUS BCETO Kypca
u 1-ro roga obyuenus. OnpeneneHue pexxuma 3anatuil. [IpoBeneHne HHCTpYKTaXka M0 TEXHUKE
0€30MacHOCTH NP paboTe C XUMUYECKUMH BEIIECTBAMU U B KAOMHETE XUMHH.

T e m a «PacTBOpbI». OCHOBHBIC IPUHLIUITBI OPOPMIICHHSA 33/1a4 0 XUMUH. MeToanka
pelleHus 3a/1a4 Ha BBIUMCIICHHUS] MaCCOBOM JIOJIM paCTBOPEHHOTO BeIlleCTBA B pacTBOpe. Bubl
KOHLIEHTpALMi: IPOLEHTHAs U MoJisipHas. [lepexoa oT 0JHOro BUJ1a KOHIIEHTPALUH K IPYyrOMY.
[IpakTuueckas 4acTb: pelieHUe 3a7a4 0 JaHHOU TeMe; MPUTOTOBJIEHUE PACTBOPOB C
3a1aHHOM KOHILICHTPALIUEH.

T e M a «OcHOBHBbIE NOHATHSA M 3aKOHbI XUMUM». MeTOIMKA pellleHus 3aa4 Ha: HaX0XKJIEHUE
OTHOCHUTEJIbHOM MOJIEKYJISIPHON MacChl, BBIYMCIIEHNE OTHOIIEHUH Macc 3JIEMEHTOB B BELIECTBE,
orpeziesieHue MacCOBOIl 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE, HAXOKICHIE KOJUYECTBA
BEIIIECTBA 110 €r0 Macce U Ha000pOT, BBIBECHUE IPOCTEHIIeH (POPMYIIBI BEIIECTBA 1O
MacCOBBIM JIOJISIM 3JIEMEHTOB B COEIMHEHUH, pacyeT YKciia CTPYKTYPHBIX €IMHUI] IO Macce,
KOJIMYECTBY BEILLECTBA WK 00BEMY.

[IpakTuueckas 4acThb: pellleHUue TUIOBLIX 33J]a4 Ha JaHHYIO TeMy; 0oOpMIICHHE 3a]1aY;
00CYyXIeHUE PAIMOHATLHBIX CIOc000B pemieHus. OOCyKIeHUE alropuT™Ma COCTABIICHUS 3a1a4
Ha JIaHHYIO TEMY; COCTaBJICHHUE 33/1a4; yYacTHE B OJIMMITUAJIE 10 XUMUU; HHANBUAYAIbHbBIE
KOHCYJIbTalUH.

T e m a «I"'a3000pa3Hble BellecTBa». MeToIMKa pellIeHUs 3aa4 Ha OIpe/IeJICHIe
OTHOCHUTEJIbHOW IUIOTHOCTH ra3a U HaXO0KJICHUE N0 HEM OTHOCUTEIbHOW MOJIEKYJIIPHOW MaccChl.
Monsipabiii 00beM razoB. Hopmanbhble ycinoBus. [IpuHLIUIIBI perieHns 3a1a4 Ha: onpeziesieHue
Macchl ra3000pa3HOro BEMIECTBA 110 €r0 00BEMY, IPH HOPMAJIBHBIX YCIIOBHSIX; BEIYMCICHHE
o0Bpema ra3000pa3HOro BEIIEeCTBA O €ro KOJIMYECTBY; onpeeneHue (GopMyibl BeliecTa mno
MacCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTEJIbHOM IJIOTHOCTH rasa.

[IpakTuueckas 4acThb: HAXOKAECHUE U 00CYXKJIEHHE PallUOHATIBHBIX CIOCOOOB peIIeHUs
3anad. CocraBieHue 3a/1a4 1o TemaMm 1-ro rosga oOydenus u ux 3amura. Konkypesl «O3anayub
npyray, «McnpaBb oIMOKY y cocenay.

HTorosoe 3ansitue. O60061enne marepuana. O0Cy aeHHE U TI0JIBEICHHE UTOTOB KOHKYPCOB.
VYYEBHBIN ITJIAH BTOPOI'O T'OJTA

Ne | Ha3zBanue paszena, TeMbl KomnuectBo vacos Dopmbl
n/n Bcero Teopust | IIpakTuka | arTrectauuu/
KOHTPOJIS
1. | BBogHOe 3aHATHE. 1 1
2. | T e m a «Pemenue 3amay o xumuueckum | 20 6 14 Pemenue 3amau
YPaBHEHUSM C y4acCTHEM Odopmienue
HEOPTaHMYECKUX BEIICCTB) cren10B «Pemn
3. | T ewma «OxucnurenbHo- 5 2 3 KpOCCBOPI».
BOCCTAHOBUTEJIHHBIC PEAKIIHH. Hanucanue
4. | T e m a «['eHeTHueCKas CBSA3b MEKIY 3 1 2 CLEHapHs 10
OCHOBHBIMH KJIACCaMHU HEOPTaHUICCKUX MIPOBEICHUIO
COCAUHEHHIN. HeJIelId XUMHH B
IIKOJIE.
5. | T e ma «KauecTBeHHBIE peaKkIK Ha 5 2 3 IIpoBenenune
HEOpPraHWYECKUE BEIICCTBAY. Beyepa
«Y IUBHTENIbHAS
XUMHS! >
6. | Urorosoe 3aHsTHE 1 0 1 CocraBieHue u
o0cyXIeHne
3a/1a4 10
HEOPraHU4YeCcKoi
XAMUH IS
cOOpHUKa.




| Beero: | 35 | 11 | 24 \

COLEPXKXAHUE ITPOI'PAMMBI BTOPOI'O 'OJJA OBYUYEHUA

BBoaHoOe 3aHsiTHE. 3HAKOMCTBO C IPOTPAMMOA, CTPYKTYPOH U 331a4aMu 2-T0 ToAa 00yueHHS.
Omnpenenenue pexxuMa 3auatuil. [IpoBegeHne HHCTpyKTaXxa 10 TEXHUKE O€301MaCHOCTH MPU
paboTe ¢ XMMUYECKMMHU BELIECTBAMH U B KaOuHeTe XUMHUU. [IoBTOpeHNE N3yUYeHHBIX paHee
METOJIOB, CIIOCOOOB U IMPUEMOB PEILICHUS 33/1a4.

T e M a «PelieHue 3a1a4 M0 XUMHYeCKMM YPABHEHHUSM C Y4aCTHEM HEOPTraHUYeCKHX
BellecTB» (33/1a4u Ha U30BITOK OAHOTO U3 BEUIECTB, BHIXOJ] MPOIYKTA, IPUMECH U PACTBOPHI).
MeTtouka pelieHus 3aad o XuMUYECKUM ypaBHeHUsIM. HaxoxaeHne maccsl (KoJimdyecTBa
BelecTBa, 00beMa) MPOIYKTOB peakluy Mo Macce (KOJUYECTBY BEIIeCTBA, 00BEMY) UCXOAHBIX
BEIIECTB. 3aKOH 00BEMHBIX OTHOLICHUHN Ta30B M MPUMEHEHHE €ro MPH PEIICHUH 3a/au.
TepmoxuMuueckre ypaBHEHHUsI U TUIIBI 33]1a4 10 HUM. Haxos1eHne Macchl IpOAyKTOB pEAKLUH,
€CJIM U3BECTHBI MAcChl JIByX UCXOJIHBIX BEIIECTB (3aauu Ha N30bITOK). HaxoxxneHue Macchl Uiu
o0BbemMa MPOAYKTOB PEaKIMH M0 U3BECTHON Macce Ui 00beMy HCXOJIHOTO BEIIECTBA,
conepxamiero npuMmecu. Haxoxmenne Macchl (KOJIMYeCTBa BEIIECTBa, 00beMa) MPOTyKTa
pEeaKLMH 110 UCXOTHOMY BEIIECTBY, HAXOAIIEMYCSl B PaCTBOPE.

[IpakTuueckas 4acTb: pellieHUe 3a7a4 110 JaHHBIM TEMaM; COCTaBJICHHUE aJropuTMa
pellIeHus ITUX TUIOB 3a/1a4; CaMOCTOsATEIbHAas padoTa M0 COCTABIECHUIO 33a71a4 U OPOPMIICHHUIO
UX Ha KapTO4yKax JUIsl UCIIOJIb30BaHMsI Ha ypokax XuMuH. [1oaroToBka 1 yyactue B OJIUMIIHAJIE.
Hanucanue cuenapus 1o npoBeIeHUIO HEAECIU XUMUHU B LIKOJIE.

T e M a «OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE peakuun». Kinaccupukamus XuMIHIecKux
peakuuii. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiuu. OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHCITUTEIBHBIHN MPOLIECC, BOCCTAHOBUTENLHBIN Tporecc. PaccranoBka ko3 unmenTos B
PEaKIusAX ¢ yUaCTHEM HEOPraHUYECKUX BEIIECTB METOJaMH JIEKTPOHHOTO OanaHca u
MTOJTypEaKIIAM.

[IpakTuueckas 4acTh: OTPaOOTKA HABBIKOB IO PACCTAHOBKE KOI(PPUIIMEHTOB B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX C yUaCTHEM HEOPTraHMYECKUX BELIECTB.

T e M a «['eHeTHUYeCKasi CBSA3b MEK1Y OCHOBHBIMH KJIACCAMH HEOPraHU4eCKHX
coeqnHeHui». OCHOBHBIC KJIACCHI HEOPTAHUYECKUX COCTMHEHUM U UX XUMHYECKHE CBONCTBA,
crocoObl noiydeHus. CrnocoObl mepexoaa oT 0JITHOrO Kiacca K IPYroMy ¢ IMOMOIIBIO Pa3IHUHBIX
XUMHUUYECKHMX peakiuii. MeTouka pemeHus 3aja4 ¢ UCIO0JIb30BaHUEM «IIEIIOYKH MTPEBPALLEHUII.
[IpakTHuueckas 4acThb: PEICHHUE 33/1a4 HA «IIETIOYKH MPEBPALIEHUI» U HAXOXKIECHUE
Macchl (KOJIMYEeCTBa BelIeCcTBa, 00bema) BemecTB. Odopmiienne cTeH 0B «Pemm kpoccBopa» U3
KpPOCCBOP/I0B, COCTABJIEHHBIX JE€ThbMHU CaMOCTOSATEIBHO.

T e m a «KauecTBeHHbIEe peaKIlUM HA HeOpPraHuYecKHe BelecTBa». KauecTBeHHbIE peakInu.
Karuons! u annonsl. KauecTBeHHBIE peakIIMKi Ha KaTHOHBI: BOJOPOa, aMMOHHSI, cepedpa,
JIMTUS, Kanusi, HaTpust, Kanbiust, 0apust, meau(Il), sxenesa (11, III), anromunus. KadecTBeHHbIC
PEaKIuy Ha aHUOHBI: XJIOPUI-HOH, CYIb(aT-uoH, HUTpaT-uoH, pochaTuoH, CyabhuI-1oH,
KapOOHAT-HOH, XpOMaT-UOH, TUIPOKCUI-MOH. [IpaBuna TexHuku 6e30macHOCTH MpHU padoTe ¢
XUMHUYECKUMH BEIIECTBAMH U MPH padboTe B KAOMHETE XHUMHH.

[IpakTHuueckas 4acTb: pelieHue SKCIePUMEHTAIbHbBIX 3a/1a4 Ha ONpeie/IeHUE BEIIECTB
B PacTBOpE, C MOMOIIBIO Ka4eCTBEHHBIX peakiuil. [Tog0op 3aHMMAaTENbHBIX OMBITOB IS
XUMHUYECKOTo Bedepa, ux orpadbotka. [IpoBenenue Beuepa «Y nuBuTenbHast XuMus!» u ero
ananmu3. CocraBieHue cOOpHHKA 3a/1a4 [0 HEOPTaHNYECKOW XMMHUHU.

HTorosoe 3ansitue. O60061menne marepuana. [lonsenenne uroros. O0cyxaeHne cCOOpHUKA
3a/1a4 10 HEOPraHMYECKON XUMHUH.

YUEBHbBIN IJIAH TPETBEI'O TOJJA

Ne | Ha3zBanue pasneina, TeMbl KonuuectBo yacos ®dopmbl aTTecTanum/
/T Bceero | Teopuss | IlpakTuka | KOHTPOJIsS

1. | BeoaHoe 3aHsTHE. 1 1

2. | T ewma «Haxoxnenue 5 2 3 OT6Op MHTEPECHBIX




MOJICKYJIIPHOU (hOPMYITBI 3a/1a4 111 COOpHUKA
OpPTaHWYECKOTO BEIIECTBAY. «O3amaueHHas
3. | T e ™ a «Pemenue 3amad 1o 8 3 5 XUMUS IS FOHBIX
XUMHUYECKHM YPaBHCHHUSM C XUMHUKOBY.
Y4aCTHEM OPTaHUYECKUX BEUICCTBY. CocraBieHue 3a1a4
4. | T e m a «['eHeTnueckas CBs3b 10 3 7 CaMOCTOSITEIILHO U
MEX/Ty OCHOBHBIMH KJIACCAMHU ydJacTHe B KOHKypce
OpPTaHUYECKUX COCTUHCHHIA. «O3amaub apyra!.
['eHeTHuecKas CBSI3b OPraHHYECKUX Penrenue 3anau
Y HEOPTaHUYECKUX BEIIECTBY.
5. | T e m a «OKHCTUTEIBEHO- 3 1 2 CocraBieHue
BOCCTAHOBUTEIIbHBIC PEAKIIUNY. KPOCCBOPJIOB
6. | T e ma «KadyecTBeHHBIE peaKkiu HA | 7 2 ) DKcrepuMeHTalIbHAs
OpPraHUYECKUE BEIIECTBAY. Y TPaKTHYECKas
pabora
7. | UToroBoe 3aHsTHE 1 0 1 Konkypc no
PEIICHUIO U
COCTABJICHHIO 3a/1a4
Bcero: 35 11 24

COAEPXAHUE INTPOI'PAMMBI TPETBEI'O 'OJA OBYUYEHUSA

BBonHoe 3ansiTHe. IHCTpyKTaX 110 TEXHUKE O0€30MacHOCTH. 3a/1auu 3-T0 rofa 00y4eHHUsL.
Temaruka 3ansTHil. B3anMOCBS3b HEOPraHMYECKOI XMMUH ¢ Opranndeckoi. Opranndeckue
BEIL[ECTBA.

[IpakTuueckasyacTb: ceMuHap «)KuBas 1 HEXUBas IPUPOIA».

T e m a «Haxo:kaeHne MoJieKyJasipHoii popMyJibl Oprannyeckoro BemecrTsa». Criocoosb
HaXO0XKJICHNUS MOJIEKYJISIpHON (hOpMYJIbI BEIIECTBA: 110 MACCOBBIM JIOJISIM BXOJISIIUX B HETO
XMMHYECKHUX 3JIEMEHTOB; IT0 OTHOCUTEIBHON INIOTHOCTH JAHHOTO ra3000pa3HOro BEIIECTBA 10
KakoMy-JIn0o razy 1 Macce (00beMy, KOJINYECTBY BELIECTBA) MPOYKTOB CTOPAHHUSL.
[IpakTuueckasdacTh: peIICHHE 3aa4 Ha HAXOXK/IEHUE MOJICKYJIAPHON (HOPMYJIbI
BemecTBa. COCTaBlIeHHE 33]]a4 CAMOCTOSITENILHO U y4acTHe B KOHKypce «O3anaub apyral».
OT10op MHTEpECHBIX 3a/1a4 I cOopHUKa «O3amaueHHast XUMHUS TS FOHBIX XUMHKOB).

T e m a «Pemenue 3a1a4 N0 XMMHYECKHM YPABHEHHUAM € YYACTHEM OPraHHYeCKHX
BelecTB». OCOOEHHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUI ¢ yUacTHEM OpPraHUYEeCKUX
BEILIECTB.

[IpakTuueckasdacThb: pelICHHE 3a/1a4 HA HAXOXKJICHUE MACChl, KOJIMYECTBA BEIIECTBA,
o0beMa MPOTYKTOB PEaKIIUU 0 Macce, KOJIMUYECTBY BEIIECTBA, 00bEMY UCXOJHBIX BEIIECTB; Ha
HaXO0XIACHUEC MACCHI ITPOAYKTOB PCAKIUH, €CIIM N3BECCTHBI MAaCChbl BCEX MCXOAHBIX BCUICCTB
(3aaun Ha U30BITOK); HAX0XK/IEHHE MAcChl MM 00beMa MPOYKTOB PEaKIMH 10 U3BECTHOU
Macce Win 00beMy HCXOIHOTO BEIIECTBA, COJIEPIKAIIETO IPHUMECH.

[ToaroToBka yyamuMucs TUIaKTHYECKOTO MaTepUaa; yyacTie B IIKOJIBHOM U TOPOJICKOM
OJINMITHA/IaX; COCTaBJICHUE 3aJJaHU TT0 XUMHUH JIJISI MHTEJUIEKTYaIbHOTO MapadoHa.

T e m a «'eHeTHYeCKas CBA3b MEKIY OCHOBHBIMM KJIaCCAMHU OPraHHYeCKUX COeJUHEHH .
I'eneTnueckas cBA3b OPraHn4€CKUuX U HCOPraHu4CCKUX BCIIECTB). OCHOBHEBIE KJIaCCHI
OpPraHUYeCKUX cOeMHEHUH. XUMUYEeCKHEe CBOMCTBA U OCHOBHBIE CIIOCOOBI MOTyYSHHS
oprannyeckrx BemecTB. OCHOBHBIE CITOCOOBI IEpexo/1a OTHOTO Kinacca K Apyromy. ITyru
nepexoa OT OPraHNYEeCKUX BEIIECTB K HEOPTaHUUECKUM.

IT PaKTHUYCCKad4acCThb: pCHICHUC 3ala4 Ha LHCITIOYKH npeBpameHI/Iﬁ; SKCIICPUMCHTAJIBHOC
OCYHICCTBJICHHUC OTACIIbHBIX q)paI‘MeHTOB OCII0YCK HpeBpameHHf/'I; COCTaBJICHHUC LICIIOYCK
HpeBpaIieHuii 1 00CyKICHNE PallHOHATBHBIX CIIOCOOOB MEPEX0aa OT OAHOTO Kiacca BEIIECTB K

JpyroMmy.
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T e M a «OKHCIUTETbHO-BOCCTAHOBUTEIbHBbIE peakium». OcOOEHHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI C y4acCTUEM OPraHUYECKUX BelecTB. PaccraHoBKa

K03 (UIIMEHTOB B HUX METOJAMHU 3JIEKTPOHHOTO OajlaHca U MOTypeaKIuil.
[IpakTuueckKkasgdacTh: pacCCTaHOBKA KOA((HUIIMEHTOB B YpaBHEHHIX PEAKLUH C
y4acTHUEM OPTaHUYECKUX BEIIECTB; COCTABICHUE YPAaBHEHHUHN OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.

Odopmienne TuIaKTHYECKOr0 MaTepraia (KapTOUKH ¢ 3aJaHUSIMH ), COCTaBIICHHUE KPOCCBOP/IOB.
T e m a «KKauecTBeHHBbIE peaKIIuM HA OPraHUYecKHe BelecTBa». KauecTBeHHbIE peakiuy Ha
aJIKaHbl, HEMPeeNIbHbIE YTIIEBOAOPOIbl, OTHOATOMHbBIE MIPEIEIbHbIE CITUPTHI, MHOTOATOMHBIE
CHHPTHI, PEHOJIBI, ATbETUIBI, KAPOOHOBBIE KUCIOTHI (OCOOCHHOCTh MYPaBbHUHOM KHCIIOTHI),
OeJKH, KUPBI, YTIEBOJIBI.

[IpakTHuuecKkasydacTb: pElICHUE IKCIEPUMEHTAJIbHBIX 3a/1a4 Ha ONpee/ICHUE
OpraHMYECKUX BEIIECTB B PAaCTBOPE; MOIYUYeHHE MblIa B 1abopaTopuu. PazpaboTka mporpaMmsl
U y4acTHE€ B BeUepe 3aHUMAaTEIbHON XUMHUHU.

Hrorosoe 3anusiTue. O0001IeHNE MaTepHralia IO PEIICHHUIO 3a/1a4 ¢ yYaCTHEM OPraHUYeCKUX
BEIIECTB, 00CYXIeHHEe COOpPHUKA 331a4 110 OPTaHMYECKOW XUMHUU H €ro 3aIluTa.

YYEBHBII IJIAH YETBEPTOI'O TOJIA

Ne | Ha3zBanue paszeina, TeMbl KonnuecTBo 4acos dopmel aTTecTanum/
n/m KOHTPOJIS
Bcero Teopus | [Ipaktuka

1. | BeogHoe 3aHsTHE. 2 2

2. | T ewm a «Crtpoenue aToma, 2 1 1 Cemunap «Ot
nepuoauyeckuii 3akox JI. 1. HATpUs JI0 aproHay
MenpneneeBay. (uHTEepecHbIe (PaKThI

0 XUMHYECKHUX
JJIEMEHTaX).

3. | T eMa «XuMudeckass KHHETUKa U | 5 2 3 Brimonnenue
Kataan3. XuMHYecKoe IKCIIEPUMEHTAIBLHOM
paBHOBECHEY. paboThI

4. | T ewm a «PacTBOpBI». 4 2 2 Beinonnenune

SKCIEPUMEHTATbHON
paboTHI 1O
MIPUTOTOBIICHHIO
pacTBOpOB

5. | T e wm a «IIpomsbInuieHHOE 4 1 3 Pemrenue 3amau
MOJIy4eHNEe BKHEUIITUX Coobmenus
HEOPTaHUYECKUX BEUIECTBY. ydamuxcs o

BaOXKHEUIIUX
XUMHYECKHIX
IPOU3BOJICTBAX.
6. | Tewma«Metamiby. 5 2 3 CocraBieHue u
7. | T e ™ a «Hemeramns». 4 1 3 penaKkTUpOBaHUE
3ajad s
cOOpHHKA.
8. | O6oOmieHue. 8 2 6 CocraBnenne
amp0oMa 3a7a4
«O3agaueHHas
XUMHUS.
9. | UtoroBoe 3aHsiTHe 1 0 1 CMoTp 3HaHUMH
Bcero: 35 11 24

COJAEP)KAHHUE ITPOI'PAMMBI HETBEPTOI'O I'OJJA OBYYEHUA
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BBoanoe 3ansiTie. THCTpYKTaX MO TEXHUKE O€30MAaCHOCTH. 3aa4u 4-T0 rojia 00ydeHusI.
Temaruka 3austuil. [IpogopueHTamms.

[IpakTuuecKasdacTb: BbIBICHUE YPOBHSA 3HAHUHM U YMEHUU 110 PELLICHUIO 3a1a4.

T e m a «CTpoenune atoma, nepuoandeckuii 3axoH Jl. U. MenaeneeBa». DIeKTpOHHbBIE U
rpadudeckre GopMyIbl aTOMOB M HOHOB, HAXOJAIIMXCS B OOJBIIMX M MaJbIX IEpUOJIaX.
[IpakTuueckasdacTh: HAMMCAHHUE AIIEKTPOHHBIX U Tpaduyeckux (HopMys aTOMOB
MOHOB; ceMuHap «OT HaTpus 710 aproHay (MHTepecHble (PaKThl O XMMUYECKUX JIEMEHTAX ).

T e M a «XuUMHYeCKasi KHHETHKA U KaTaJIn3. XUMHYeCKoe PaBHOBeCHe». DHEPIUs
aktuBaiuu. [Ipasuno Bant-I'odda. Katamuzatop. 3akon aeictByrommx Macc. CKOpOCTh
xummuueckoi peakuuu. Koncranra ckopoctu peakuuy. CMeneHne XuMU4eCKOro paBHOBECHS.
[Tpuniun Jle [larense. KoncranTa paBHOBeCHS.

[IpakTHuuecKkasdacThb: PEIICHHUE 337a4 HA OIPEIEICHUE CKOPOCTH PEaKlvK; Ha
OIpeZc/IEHNE KOHCTAaHThl PABHOBECHSI; HA CMEIIEHHE XMMUYECKOTO PABHOBECUS IIPU U3MEHEHNN
TEMIIEPATYPBbI, JaBICHUSI, KOHLIEHTPALUN BELIECTB, JEHCTBUM KaTaJIN3aTOPa; BHIIOJHEHUE
9KCHEPUMEHTAIbHON paboThl, JOKAa3bIBAIOLIECH, UTO BIMSHHUE PA3JIMUHBIX YCIOBHM CIOCOOHO
U3MEHATh TEUEHHE XMMHUYECKON peaklnu.

T e m a «PacTBopbI». [IoBTOpEHME: BUABI KOHLEHTpALUH (IIPOLIEHTHAS U MOJIIPHAs); TIEPEXOA
OT O/IHOTO BUJa KOHLIEHTpaluu K Apyromy. CMenmBaHue pacTBOpoB. Meroa Kpecra.
[TpumeHenue pacTBOpoB B ObITY. [IpMeHeHNe pacueTOB KOHLIEHTPALUil pacTBOPOB B KU3HU.
[IpakTHuuecKkasdacThb: PEUICHUE 337a4 HA CMEIIMBAHUE PACTBOPOB; IIEPEXO OT OJHOIO
BUJIa KOHIIEHTPALUH K IPYrOMY; BBIIIOJIHEHUE SKCIEPUMEHTAIbHOIN paboThI 110 PUTOTOBJIECHUIO
paccouia, cupomna 1 Ipyrux pacTBOpPOB OIPEAEICHHON KOHIIEHTPALUK JUIsl UCTIOJIb30BaHUs Ha
YPOKax XHMHHU.

T e m a «[IpombllZIEHHOE NTOJIy4YeHHe Ba’KHeHIIMX HeOpraHudeckux BemmecTs». CuHTes3
ammuaka. [Ipon3BoJICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
[IpakTuueckasdacTb: pelieHUe 3a7ja4 Ha TUIIUYHbIE TEXHOJIOTMUECKNE IPUEMBI
HPOMBIIIJICHHOTO MOJIy4YeHHUs] aMMHUaKa U cepHOM KUCaI0Thl. CoOoOIIeHHS yyaluxcs o
BaXHEHIINX XUMUYECKUX MTPOU3BOJICTBAX.

T e m a «Metasub». Metamsl I, II, III rpynn riaBHeIx noarpymnn. MeTtamisl HOOOYHBIX
noarpynn. Ux ¢pusnyeckue 1 XuMHUYECKHE CBOMCTBA, CIIOCOOBI MTOJIy4€HUs], IPUMEHEHUE.
[IpakTuueckasdacThb: pelIeHUE 3a/1a4; BBITOIHEHUE SKCIIEPUMEHTAIbHON paboThl Ha
OCHOBHbI€ CBOMCTBa MeTa/u10B. CoCTaBlIeHNE U peJaKTUPOBaHUE 3a/1a4 i1 COOpHUKA.

T e m a «Hemeranaby. Hemeramet IV, V, VI, VII rpynn raBueix noarpynmn. Ux ¢pusndeckue
U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYy4YeHHUs, TpUMeHeHne. OCHOBHbBIE COEAMHEHMUS.
[IpakTuueckasdacThb: pelIeHUE 3a/1a4; BBITOIHEHUE SKCIIEPUMEHTAIbHON paboThl Ha
OCHOBHbIE CBOMCTBA HeMeTa/u10B. CocTaBlIeHNE U peJaKTUPOBaHUE 3aj1a4 i COOpHUKA.
O0606menue. O0o0IIEHNE U 3aKpeIIeHNe n3ydeHHOTro Marepraia. KomOuHupoBaHHbIE 3a1a4n
110 HEOPTaHUYECKOW M opraHnyeckoil xumuu. TecrtoBbie 3aaanus. [lonroroBka k EI'D.
[IlpakTuueckKkasgdacThb: pelieHHe KOMOMHUPOBAHHBIX 3a]1a4 IO OPraHUYeCcKOi U1
HEOpPraHMYEeCKO XMMUU; BBINOJIHEHNE TECTOBBIX 3aJJaHuil; paboTa Ha KOMIIbIOTEpax Mo
BBINOJIHEHUIO TECTOBBIX 33/1aHui; moAroroBka k EI'D; cocraBnenue anpboma 3a1a4
«O3agaueHHas xumus». CoCTaBIeHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, UX BBIITOJIHEHUE U 3aIUTA.
CMoTp 3HAaHUM.

Hrorosoe 3ansiTue. O0cyxaeHNE pe3ylnbTaTOB 3aHATUHN IO TPOrpaMMe 3a MPOLIEAINI IO U 32
BCE YETBIpE ToJa.

INJIAHUPYEMBIE PE3YJIbTATBI

[To oxoHYaHMU BCEro Kypca MKOJIBHUKN OyyT YMETh IPUMEHATh TEOPETUUECKHE 3HAHUS MIPH
pellleHnH 3a1ay; peliaTh 3aJja4d OCHOBHBIMH CIIOCOOAaMH M METO/IaMHU; COCTABIISATh
KOMOWHUPOBAHHBIE 33]]a4l C YYaCTHEM OPTaHUYECKUX U HEOPraHMYECKUX BEIIECTB; BHIIIOIHSATD
pas3InYHbIC BU/IbI SKCIIEPUMEHTANIBHBIX 33/1a4; HAXOAUTh PALMOHAIBHBINA CIIOCO0 pelIeHus
OIpeNIeNIEHHON 3aJjauu ¥ IPaMOTHO €€ 0(OpMIIATh, a TaKXKe PadoTaTh ¢ TECTOBBIMU 3a/1aHUSIMU
110 KHUTaM U C UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHHA.
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O:xunaemble pe3yabrathl. [locne npoxoxaenus nporpaMmmel 1-ro roga oOyueHus
oOyyaromue OyayT:

* 110 m e M e «Pacmeopuly:

1) umems npedcmasnenue o pacTBOPE U €ro COCTaBHBIX YaCTSIX;

2) 3Hamp OCHOBHBIC BU/IbI KOHIICHTPAIMI pacTBOPOB (MPOICHTHAS K MOJISIPHAS ); CIIOCOOBI
nepexoaa OT OJTHOTO BUAA KOHIIEHTPALUH K IPyrOMYy; OCHOBHBIE OTPACiI IPOU3BOJICTBA, TIe
MPUMEHSIFOTCS] pacueThl HA PAaCTBOPBIL;

3) ymems npoU3BOANUTE pacUeThl HAa ONPEICICHNUE TPOIICHTHON M MOJIIPHOM KOHIICHTpAIUi
pacTBoOpa; MepeBOAUTH MOJIIPHYIO KOHIIEHTPALIMIO B MPOLIEHTHYIO U HA000POT;

* 110 m e M e « OCHOBHbIEe NOHAMUSL U 3AKOHbI XUMUUN:

1) 3Hamb OCHOBHbIC 3aKOHBI U TIOHITHS XUMUH (ATOM, MOJIEKYJIa, OTHOCUTEJIbHAS aTOMHAsI
Macca, OTHOCUTENbHAsI MOJISKYJISIpHAs Macca, KOJTMYECTBO BEIIECTBA, MACCOBAs OIS
XUMHYECKOT'0 3JIEMEHTA B BEIIECTBE, HOPMAJIbHBIE YCIOBHSA); 3aKOH MTOCTOSTHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOTaJIpO, YUCIO ABOTApO;

2) ymensb TIPOU3BOUTH PACUYETHI C UCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB M ITOHSTHIA;

* 110 m e M e «l azoobpasHvie sewecmeay:

1) umems npeocmasnenue 06 0COOCHHOCTSIX CTPOCHHUS Ta3000pa3HbIX BEIIECTB;

2) ymems TIPOU3BOAUTH PACUYEThI HA ONPEICICHUE OTHOCUTEIILHOM IJIOTHOCTH ra3000pa3HOro
BEIIIECTBA, BEIYHCIICHUE Yepe3 Hee OTHOCUTENIbHOM MOJIEKYISIPHON Macchl Ta3000pa3HOTo
BELIECTBA; BBIYUCIIATH MAacCy ra3000pa3HOro BELIECTBA 110 €r0 00beMY U 00bEM 10 U3BECTHOU
Macce MPU HOPMAIBHBIX YCIOBUSIX C UCIOJIB30BaHUEM MOJISIPHOTO 00beMa ra3oB; ONMPEIesTh
MOJICKYJIAPHBIC q)OpMy.]II:I BCUICCTB 1O MAaCCOBBIM J0OJIAM XUMHUYCCKUX IJICMCHTOB U
OTHOCHUTEJIbHOM IJIOTHOCTH Ta30B.

Kpome BhIIIenepeyrcieHHOro 00y4aromye mojryqyaTb BO3MOKHOCTh HAYYHTbCSl COCTABIIATh
3a/1a4y¥ 1O JaHHBIM TeéMaM, YTO CTIOCOOCTBYET MOBBIIIEHUIO YPOBHS OTBETCTBEHHOCTH YUEHUKA,
CaMOOIICHKH U CTaTyca peOeHKa 3a CUeT COPEBHOBATEIHHOTO Y deKTa.

O:xunaemble pe3ybTaTthl. [locne mpoxoxaeHus mporpaMMsel 2-T0 rojia 00yueHus
oOyyarorue OyayT:

e 110 m e m e «Pewenue 30044 N0 XUMUYECKUM YpasHeRUAM» .

1) umems npedcmasnenue 0 XAMAICCKUX PEAKIHSX, UX BUIAX;

2) 3Hamp OCHOBHBIC IPUHITUITHI PEIIICHUS 33124 110 XMMHUYECKHUM YPaBHEHHUSIM; METOHKY
PEeIICHHUA 3a4a4 110 XUMHUYCCKUM YPaBHCHUAM, €CJIIM OJJHO U3 pCarupyromunx BCUICCTB JaHO B
U30BITKE; HAa BBIXOJ MMPOIYyKTa, IPUMECH, PACTBOPHIL;

3) ymems ucnonb30BaTh 3HaHUS 1-r0 TO/1a O0YUCHHUS; J€1aTh BIYUCICHHS TI0 XUMHYECKAM
YpaBHEHUSAM Ha HaXO0KJIEHUE Macchl (KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH 110 Macce
(KOJTMUYECTBY BEIIECTBA) BCTYNAIOIINX B PEAKIIMIO BEIIECTB M HA00OPOT; pemarh 3aauu 1o
XUMHUYECKHM YPaBHEHUSM, B KOTOPBIX Y4aCTBYIOT ra3000pa3HbIe BEIIECTBA, UCIIONIb3Ys 3aKOH
00BEMHBIX OTHOILIEHUH Ta30B; IPOU3BOIUTH PACUETHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM;
MPOU3BOUTH PACUETHI 0 XUMUYECKUM YPaBHEHUSAM (€CIH OJHO U3 BEUIECTB JIaHO B U30BITKE,
Ha BBIXOJl IPOJYKTa, IPUMECH, PACTBOPHI) U COCTABIIATH 3aJ]aul, UCIIOJIb3Ys 3HAHUS O CBOICTBaX
HEOPraHMYECKUX BEIECTB;

* 110 m e M e « OKUCIUmenbHO-60CCMAaAHOBUMENbHbIE PEaAKYUUN»:

1) 3namb 06 OKUCIUTEITLHO-BOCCTAHOBUTEIBLHBIX PEAKIIHMSX; O TIOHATHH OKUCIUTEIh 1
BOCCTaAHOBHUTCIIb, IIOHATHAX OKHUCIIUTENLHBII U BOCCTAHOBUTEIbHBIN mponecc,

2) ymemp OTIPENICIATh CTCIICHU OKUCIICHUSI XUMHUECKUX JIEMEHTOB; PACCTABIISATh
KOA((UIIMEHTH B XMMUUYECKUX PEaKIMAX C y9aCTHEM HEOPTaHWYECKUX BEIIECTB METOAAMHU
AIIEKTPOHHOTO OallaHCca U MOJTYpeaKIIHii;

* 110 m e m e «I enemuyeckas c6s3b MeAHcOY OCHOBHLIMU KAACCAMU HEOP2AHUYECKUX
COCOUHEHULL):

1) 3Hamb XUMHUYECKHE CBOMCTBA U CITOCOOBI OTYYEHHSI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIUHCHMI,
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2) yMemp 3aMUChIBATh PEAKIINU «IICTIOYKH MPEBPAIICHUIT», C YIaCTHEM HEOPTaHHMYECKUX
BEIIIECTB; PEIIAaTh M COCTABIIATH 33J]aul Ha «LEMOYKU MPEBPALICHUN»; BBIIEIATD IJIABHOE U
AHAIM3UPOBATH XOJ PEIICHUS «IICTIOUKH MPEBPAILICHU».

* 110 m e M e «Kauecmeennvie peakyuu Ha HeOpeaHU4ecKue 8euecmeay.

1) umems npedcmasnenue o KAYSCTBCHHBIX PEAKIIUAX U UX IPUMCHEHHH;

2) 3Hamp ¥ cOOJIIOIATh MPABUIIA TEXHUKH 0€30MIaCHOCTHU TP PabOTEe ¢ XUMHYCCKUMHU
BellecTBaMH U 000pyI0BaHUEM; PeareHThl U METOAMKY ITPOBEICHUS KaYeCTBEHHBIX PEaKuil Ha
OCHOBHBIC KATHOHBI M aHUOHBI HEOPTaHNYECKUX BEIIECTB;

3) ymems niposieNbIBaTh KAUSCTBEHHBIC PEAKIMH; IPUMEHSATH [OJIyICHHbBIC 3HAHHS [IPU PEIICHUN
U COCTaBJICHHMH 33J1a4 Ha ONPE/ICICHNE BEIIECTB B PACTBOPE.

Kpowme BollIenepeuncaeHHOro NIKOJILHUKH ydaTcsi 001a/1aTh BOJIEH U HACTOMYHUBOCTHIO B
JOCTH>KEHUH MTOCTABJICHHOM LIEJIM, CTAHOBSITCS CIIOCOOHBI BECTH MCCIIEI0OBATEIbCKYIO PadoTy 110
OTIpeIeNICHUI0 XUMHUECKUX BEIIECTB.

O:xunaemble pe3yabrathl. [locne npoxoxaeHus nporpaMMsel 3-ro roja oOyueHus
oOyudaromue 0yayT

* 110 m e M e «Haxoorcoenue MoneKyIsApHOU hopmyibl OP2AHULECKO20 BeUjeCmaeay.

1) 3namo 06 0COOEHHOCTAX CTPOCHHS OPraHMYECKUX BEIIECTB, KX MHOTOOOpa3HH U CBOMCTBAX;
2) ymemb HAXOUTh MOJICKYJSIPHYIO (POPMYJTy OPraHHYECKOTO BEIIESCTBA 110 MACCOBBIM JIOJISIM
BXOJIAINX B HETO XUMUYECKUX DJIEMEHTOB, 0 Macce (00beMy, KOJIHMUECTBY BEILIECTBA)
IPOJIYKTOB CTOPaHUSI H OTHOCHTEIBHOM IUIOTHOCTH €r0 IMapoB M0 KAKOMY-JTHO0 Ipyromy rasy;

* 110 m e M e «Pewenue 3a0au no xumuueckum ypasHeHusm ¢ y4acmuem OpeanuyecKux
sewecmer:

1) 3Hamo 0COOEHHOCTH XUMHUYECKHX MPOIIECCOB C y4aCTHEM OPTaHMYECKUX BEIIECTB;

2) ymems IPOU3BOAUTH PACUYETHI 10 XUMHYECKOMY YPABHEHHUIO; COCTABIISATH 3a/1a4H C y4aCTHEM
OpPraHMYECKHX BEIECTB HAa HAXO0X/IEHUE MAcChl, 00beMa, KOJINYEeCTBA BEIECTBA POAYKTa
PEaKIK WIA UCXOTHOTO BEIIECTBA, HA IIPUMECH, BBIXO MPOAYKTA, N30BITOK OAHOTO H3
HCXOJIHBIX BEIECTB;

* 110 m e M e «I enemuyeckas c6s3b MeHCOY OCHOBHLIMU KAACCAMU OP2AHUYECKUX COEOUHEHUII.
T'enemuueckas c6s3b OpeaHU4eCKUX U HeOP2AHUYECKUX BEUeCmB):

1) 3Hame XUMHYECKHE CBOMCTBA U CITOCOOBI TIOTYUSHHSI OPTaHMYECKUX BEIECTB;

2) ymemsb peniaTh U COCTABIIATH LETIOYKHU PEBPAICHUI C y4aCTHEM OPraHMYECKHX BEIIECTB;
pemaTh pa3IMyHbIe BHJIBI 33]1a4 110 [eTI0YKaM MPEBPAICHH C HCIIOJIb30BaHUEM OPTaHUIECKUX
BEIIIECTB; YMETh pellaTh U COCTABIIATh 33a4H 110 LIENOYKaM MPEBPAICHUH, KOTOPbIE YKa3bIBAIOT
Ha B3aMMOCBSI3b HEOPTaHMUYECKUX BEIIECTB C OPTraHUIECKUMU;

* 10 m e M e « OKUCIUmMenbHO-80CCMAHOBUMENbHbIE PEaAKYUUN:

Ymems paccraBnars k03 PHUIIMEHTHI B ypaBHEHHUSIX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ ydacTHEM OPraHUYECKUX BEIECTB METOOM 3JIEKTPOHHOT0 OanaHca U METO10M
MIOJTypEaKIIUiA; COCTABIISATh YPABHEHUST OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* 110 m e M e «Kauecmeennvie peakyuu Ha opeanuiecKue 6eecmeay:

1) 3nams TexHUKyY 6€30MMaCHOCTH MPHU pabOTE C OPraHHUECKUMH BEIIECTBAMU; PEarcHThI U
METO/IbI POBEJICHNS KaYeCTBEHHBIX PEaKIMii Ha pa3IMyHble OpraHMYeCKHe BEIIEeCTBA,;

2) ymemp TIPOJICIbIBATH KAYSCTBCHHBIC PEAKIMU; IPUMEHSITh OJTYUYCHHbIC 3HAHUS TIPH PEIICHUH
U COCTaBJICHUM HKCIIEPUMEHTANIbHBIX 3aJ[ay Ha OTpeJIeIeHue OPraHMYeCKUX BEIIECTB B
pacTBope; paboTaTh ¢ XUMHUYECKUMH BEIIECTBAMU M XUMHUECKIM 000pYIOBAaHHEM.

KpomMe BhlIIenepeyrcaeHHOTo MKOJIBHUKY YYaTCsl YUUTHCS, Y HUX PacIIUpsSeTcsi Kpyro3op,
MIOBBIIIIAETCS YPOBEHb HHTEJUICKTA.

O:xkupaemMble pe3yabTatsl. [lociie npoxoxaeHus nporpaMMel 4-ro roga o0yueHust oOydaromme
oynyr:

* 10 m e m e «Cmpoenue amoma, nepuooudeckuti 3akot /. . Menoeneesay.:

1) 3nams ctpocHHe aTOMa,

2) ymemp, NCTIONB3Ys TIEPHOANIECKYIO0 CHCTEMY JIEMEHTOB, H300pakaTh AIEKTPOHHBIC U
rpadudeckre GopMyIbl aTOMOB U MOHOB 3JIEMEHTOB,;
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* 110 M e M e «Xumuueckas Kunemuxa u kamanuz. Xumuyeckoe pagnosecuey:

1) 3Hamb OCHOBHBIC IPUHIIMITBI IPOTECKAHUSI XUMHYCCKUX PEAKIIUIA;

2) ymemb IPOU3BOIUTH PACUETHI U COCTABIITH 334K Ha ONPE/ICIICHUE CKOPOCTH XHMHUUYECKOM
PCaKi, KOHCTAHTBI PaBHOBCCHUA; IPOTHO3UPOBATH TCUCHUC XUMHUYCCKUX peaKLII/Iﬁ npu
U3MEHEHHH TeMIepaTyphl, 1aBICHHS, KOHIICHTPAIM BEIIECTB, ICHCTBUH KaTalIl3aTopa;
MMPOBOAUTH XUMHNYCCKUC SKCIICPUMCHTDI;

* 110 m e m e «Pacmeopuiy:

yMmemp IPOU3BOAUTH PACUETHI HA OIIPEAEICHUE KOHIICHTPALUN [IPY CMELIMBAHUN PACTBOPOB; C
HOMOIIBIO PA3JIMYHBIX PACUETOB MEPEXOAUTH OT OJHOTO BHA KOHLEHTPALUH K APYroMYy;
TOTOBUTH PACTBOPLI 3aI[aHHOﬁ KOHUCHTpPALUH,

* 110 m e M e «lIpombluiiennoe noryyenue aHCHeUUUX HeOP2AHUYECKUX 8EUYeCTNEy.

1) 3Hame NPOMBIIIICHHBIE CIIOCOOBI MTOJTYYCHUSI aMMHUaKa, CEPHOM KUCIIOTHI; O BYKHEHIIINX
XMMHUYECKHX 3aBoaax B Poccun n UensOnHCKoO 0051aCTH; O BIMSHUN XUMHYECKUX TPOU3BOICTB
Ha YKOJIOTMYECKYIO 00CTaHOBKY MECTHOCTH;

2) ymems peniaTh U COCTABIIATH 33/1a4H 110 THITUYHBIM TEXHOJIOTHYECCKHM IIPHEMaM
MMPOMBIIIJICHHOTI'O IMMOJIYYCHHA aMMHaKa 1 CepHOﬁ KHCJIIOTHI,

* 110 m e m e «Memannviy:

1) 3Hamb OCHOBHBIC CBOWCTBA U CIIOCOOBI MOJIYYCHHUSI METAILIOB,;

2) ymembs NIPUMECHSTD TOJYYCHHBIC 3HAHHS TP PEILICHUH 33/1a4 Ha OCHOBHBIC CBOWCTBA U
CHOCOOBI IMOJIYYCHHUA MCTAJUIOB; ITPOBOANTE XUMHUUYCCKHUE SKCIICPUMECHTDBI; COCTABJIATL YPABHCHUA
9JIEKTPOJIN3a U peIaTh N0 HEMY pa3IM4YHbIC THITBI 33734,

* 110 m e m e «Hememannviy:

1) 3nams OCHOBHBIC CBOWCTBA HEMETAJIOB, X PACIIOIOKEHHE B IEPHOIUYCCKON TabIHIIE,
OCHOBHBIE CITIOCOOBI TIOJTyYCHUSI HEMETAJIJIOB;

2) ymemb IPUMEHSTD TOYYCHHBIC 3HAHUS TP PEIICHUH PA3IMYHBIX THIIOB 3a/1a4; IPOBOIUTD
XUMHYCCKUEC SKCIICPUMCHTBI; OCYIICCTBIIATD U COCTABJIATE TCHCTUUCCKHUE LICTIOYKH,
yKa3bIBAIOIIME HA B3aUMOCBSA3b HEMETAJIOB U METAJUIOB.



13

PA3JIEJI 2. KOMILIEKC OPTAHU3AIIMOHHO-IIEJATOTMYECKHUX YCJIOBUM

2.1. KAJIEHJIAPHBI YUEGHBIN T'PAGUK
Kanennapusiii yaeOHBIN TpauK COCTABIAETCA HA KKl YUeOHBIN T0J1 111 KOHKPETHOM
IPyIIBI 00yYarOIUXCs.
KAJIEHIAPHBINA YUEBHBIN I'PA®UK ITEPBOI'O I'OJA OBYUEHMSI (8 kinacc)

Nen/m | Jlata Tema 3aHaTHSA KosmuecTBo yacoB
Bcero Teopus [IpakTuka
06.09 | Beoanoe 3ausitue. Th 1 1
PactBopsl (9 yacoB: 34 Teopusi; 64 NPaKTHKA)
13.09 | Breruncinenne MacCcoOBOM 10U 2 1 1
20.09 | pacTBOpEHHOTO BEIIECTBA U MACCHI
BEILIECTBA B pacTBOPE.
27.09 | PacueTsl, CBA3aHHBIE C MOJISIPHOM 3 1 2
04.10 | koHIIEHTpaLIHEH
11.10
18.10 | [Tepexom oT ogHOTO BUIA 4 1 3
25.10 | KOHLEHTpAIMH K JPYroMy
08.11
15.11
OcHOBHBIE NOHATHS U 3aKOHBI XUMHH (16 yacoB: 34 Teopusi; 134 npakTHKA)
22.11 | PacueT OTHOCHTEIBHON MOJIIPHOM 2 1 1
29.11 | mMaccel cCOeqUHEHUS
06.12 | Beruncienue OTHOCUTEIBHOM MacChl 1 1
3JICMEHTOB B BEILIECTBE
13.12 | Ompenenenrie MaccoBOW JOTU 1 1
XHMHYECKOTO DJIEMEHTA B BEIIECTBE
20.12 | Pacuer macchl 3J1eMEHTa 1O u3BecTHOM | 1 1
Macce BEIeCcTBa, COJCPIKAIIETO
JAHHBIA 2JIEMEHT
27.12 | BorunciieHre Macchl BEIIECTBA 10 1 1
Macce 3JIEMEHTA B HEM
10.01 | MuauBuyaspHBIE KOHCYIHTAUT 1 1
17.01 | Beruncnenue Kojan4decTBa BemecTsamo | 1 1
ero mMacce
24.01 | Pacuer Macchl MO U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
31.01 | MapuBuIyanbHbIe KOHCYJIBTAIIUN 1 1
07.02 | Pacuer npocteiimeit popmys 2 1 1
14.02 | BemiecTBa 10 MAaCCOBBIM JOJIAM
3JICMEHTOB B COCAUHCHHH
21.02 | UanuBHyabHBIC KOHCYJIBTAITUN 1 1
28.02 | Pacuer uncna yactuil (MOJIEKYT, 2 1 1
07.03 | aTomMOB) 1O ero Macce, 0 KOJINYECTBY
BellecTBa Ui o oovemy. Hucio
ABorazipo
14.03 | UnnuBuayanpHbIE KOHCYIbTAIIMH 1 1
I"a3000pa3Hbie BemecTBa (8 yacoB: 24 Teopus; 64 NpakTHKA)
21.03 | Th. Ompenenenne OTHOCUTEIBHON 2 1 1

04.04

IIJIOTHOCTH I'a3a
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11.04

Brruncienne oTHOCUTEILHON
MOJIEKYJIIPHOM MaccChI 110 €ro
OTHOCHUTENBHON INIOTHOCTH

18.04

Omnpenenenue Macchl ra3000pa3zHOTo
BEIIECTBA 110 €ro 00beMy MpU
HOPMAJIBHBIX YCIOBUAX. MOJISPHBIN
00bEM Ia3oB

25.04

Brruncnenmne o0bema razo00pa3Horo
BEIIIECTBA 110 €r0 MacCe, M0 KOJIHYECTBY
BCIIIECTBA

16.05

Onpenenenue GOpMyIIbI BEIIECTBA IO
MAaCCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCHUTEJILHOM IJIOTHOCTHU raza

4.

23.05

I/IH,Z[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalluN

5.

30.05

HTroropoe 3ansaTue

Hroro: 35 yacos

KAJIEHJIAPHBIM YYEBHBI I'PA®HUK BTOPOI'O 'OJIA OBYYEHMS (9 kaacce)

Nori/in

Jara

Tema 3angaTus

KonmuectBo yacoB

Bcero

Teopust

IIpakTuka

BBoanoe 3ansatue. Tb

1

1

Peiienue 3a1a4 no XuMH4YeCKHUM ypaBHeHusim (20

4yacoB: 64 Teopusi; 144 npa

KTHKA)

Brruncinenue Macchbl (KOJIU4ecTBa
BEILIECTBA) 00PA3YyIOMIMXCS BEIIECTB 110
Macce (KOJMYeCTBY BEIleCTBa)
BCTYIHBIIINAX B PEAKIIHIO BEIIECTB

2

1

1

Beruucnenue oobema ra3os o
M3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJTHOTO U3 BCTYMUBIINX B
PEAKIUIO UK MMOJTYYUBIINXCS B
pe3yJbTaTe ee BEIIeCTB

&

NupuBuiyanbHble KOHCYJIbTAIIUN

|

PacueTr 00beMHBIX OTHOIIICHUM ra30B
110 XUMHUYCCKUM YPaBHCHHUAM

PacueTsl 10 TepMOXUMUYECKUM
YpPaBHEHUSAM

PacyeTsl Mo XMMHUYECKUM YpaBHEHUSM,
€CJIM OJTHO M3 PEarnpyroIINX BEIICCTB
JTAHO B U30BITKE

0

WNunuBuayanbpHble KOHCYIbTAIIMH

-

Omnpenenenne MaccoBOM UM 0O0BEMHOM
JI0JIA BBIXOJIa MIPOJIYKTa OT
TEOPETHYECKU BO3ZMOXKHOTO

10.

WNuauBuayanbHble KOHCYIbTAIIMH

-

11.

Brrauciienue Maccel mim oo0beMa
MPOAYKTA PEaKIMK MO U3BECTHON
Macce Wi 00beMY UCXOIHOTO
BEIIECTBA, COJIEPKAIETO IPUMECH

12.

Haxoxnenne Maccol (KOJIMIECTBa,
o0beMa) MPOJyKTa PEaKLUH 110
HCXOJHOMY BEUIECTBY, HAXOAAIIEMYCS
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B pacTBOpE
13. WHuBuyaibHbIE KOHCYIbTAUU 1 1
OKHNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peakuum (5 4acoB: 24 Teopusi; 34 NPAKTHKA)
14, OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE 2 1 1
peakuuu. PacctaHoBka
K02(hPHUITMEHTOB METOI0M
AJIEKTPOHHOTO OaslaHca
15. OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE 2 1 1
peakuuu. PacctaHoBka
K02(hPHUITMEHTOB METOI0M
MOJTypEAKLINI
16. WNHnuBuayanpHbIe KOHCYIbTAIIUN 1 1
I'eHeTH4YecKasi CBSA3b MeKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COeTUHEHUI
(3uaca: 14 Teopusi; 24 NPAKTHKA)
17. Haxoxnenue maccsol (KoJinyecTBa 3 1 2
BEIIECTBA, 00bEMa) IO IIETOYKE
MPEBPALLCHUI
KayecTBeHHbBIE peaKkluy HA HeOPraHuyeckue BemecTna (5 yacoB: 24 Teopusi; 34 NPAKTUKA)
18. Pemenue 3a1a4 Ha Ka4eCTBEHHOE 5 2 3
omnpeiesicHUe KATHOHOB U aHHOHOB
HEOPTaHMYECKUX BEIICCTB
19. Hrorosoe 3ansaTHe 1 1

Hroro: 35 yacos

KAJIEHAAPHBINA YYEBHBIN I'PA®UK TPETBET'O I'OJIA OBYUEHMUS (10 kaacc)

Nen/mt | Jlara Tema 3anaTus KonmuecTBo yacos
Bcero Teopus IIpakTuka
1. BBoanoe 3ansatue. Thb 1 1
Haxoxxnaenue MmoJiekyasipHoii popmyJibl OpraHnyeckoro BemecTsa (5 yacoB: 24 Teopus; 34
NPaKTHKA)
2. Haxoxzaenne MosiekymnsipHON (popMyJIbl 2 1 1
BEIIECTBA [10 MACCOBBIM JIOJISIM
BXOJISIIIIUX B HETO XUMHUYECKUX
3JIEMEHTOB
3. Haxoxzaenue MosiekynsipHON GopMyIIbl 2 1 1
ra3o00pa3HOro BEIecTBa 10 Macce
(00BeEMY, KOTMYECTBY BEIIECTBA)
MPOAYKTOB CTOPaHUS U IUIOTHOCTH €r0
MapOoB 110 KAKOMY-JTHOO0 JIPYroMy Tazy
4, WNHnuBuayanbHas KOHCYJIbTAIUS 1 1
Peunrenue 3a1a4 1o XUMHYECKHM YPABHEHHSIM C Y4aCTHEM OPraHUYeCKHX BellecTB
(8 yacoB: 34 Teopus; S4Y NpPaKTHKA)
5. Haxosxxnenune maccobl (00Bnema) 3 1 2
MPOAYKTa peakiiu 1o Macce (00bemMy)
MCXOJ/IHOTO OPTaHWYECKOTO BEIECTBA,
coJiepKaliero npuMecH (Ha mpumepe
aJIKaHOB, AJIKEHOB, AJIKa/IN€HOB,
AJIKUHOB)
6. Pemenue 3a1a4 Ha BBIXOJ IPOAYKTA 2 1 1
7. Pemrenue 3amay Ha N30BITOK OQHOTO M3 3 1 2
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| [ memeots | | |

I'eHeTnueckasi CBA3L MeXKIYy OCHOBHBIMH KJIACCAMM OPraHMYeCKUX COeIMHEeHUI.
I'eneTnueckasi cBsi3b OPraHUYeCKUX M Heopranunyeckux pemecTs (10uacos: 34 Teopusi; 74
NMPAKTHKA)

8. Ocy1iecTBIICHUE [IETIOYKH 3 1 2
IIPEBPALLCHUH, PELIEHUE 110 HEM
SKCIIepUMEHTANBHBIX 337124 (Ha
MIpUMEpPE YIIIEBOJIOPOIOB)

9. OcyIecTBiIeHHE TIENOYKU 3 1 2
MPEBPAILICHUH, PEIICHUE 110 HEel
SKCIIEpHMEHTANBHBIX 33724 (Ha
pUMepe KUCIOPOCOIEPKaAIIINX
OpPraHUYECKUX BEUIECTB)

10. Ocy1ecTBieHne HENOYKU 1 1
MPEBPAILICHUH, CBSI3bIBAOLLICH
OpraHNYeCKUE U HEOPTraHUYECKUE
BemecTBa. Pemenue mo He
SKCIEPUMEHTAIBHBIX 3a]1a4

11. Ocy1iecTBiIeHHE IETIOYKH 2 1 1
MPEBpAICHUH, PEIICHUE M0 HEU
SKCIIEPHMEHTANIBHBIX 337124 (Ha
MIpUMepe a30TCOAEPKAIINUX BEIIECTB)

12. NupuBuyanbHas KOHCYJIbTalMS 1 1
OKHCIHTEJBbHO-BOCCTAHOBUTE/IbHBIEC peakunu (3yaca: 14 Teopusi; 24 NPaKTHKA)
13. PaccranoBka k03¢ ()UIIIEHTOB B 3 1 2

OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX
PEAKIHUAX C YIaCTHEM OPTAHHUYECKUX
BEIIECTB METOIAMHU AJIEKTPOHHOTO
OaslaHca U MOJTypeaKInii

KadecTBeHHbIC peaKIIiM HA OPraHuyecKue BemecTsa (74acoB: 24 Teopus; S4 MPaKTHKA)

14. Ornpesenenre OpraHnyeCKNX BEIECTB 4 2 2
C TOMOUIBIO KAYE€CTBEHHBIX PEaKIINIl
(amkaHbl, HeTIpeieTIbHbIC
YTJIEBOOPO/IbI, OTHOATOMHBIE
npeeabHbIe CTUPTHI, MHOTOATOMHBIC
CIUPTHI, (DEHOIBI, aTTbACTUIbI,
KapOOHOBBIE KMCIOTHI (0OCOOEHHOCTh
MYpaBbUHOM KUCIIOTHI), OCJIKH, JKUPBI,

YTJIEBO/IBI)
15. Pemenue skcriepuMeHTaIbHBIX 3a7a4 2 2
110 OPraHUYECKON XUMHUHU
16. WNHnuBuayanbHas KOHCYJIbTAIUS 1 1
17. HroroBoe 3ausitue 1 1

Hroro: 35 yacoB
DKCcIepUMEHTAITbHBIC 3a/1a49H BBIMOJHSIOTCS B 3aBUCHMOCTHU OT COJICPIKAHUSI PEaKTHBOB B
naboparopuu

KAJIEHIAPHBIA YYEBHBIN I'PAGUK YETBEPTOI'O T'OJIA OBYUYEHUSA
(11 knacc)

‘ Neri/mt ‘ Hara ‘ Tema 3ansaTHA ‘ KonnuectBo yacos
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Bcero Teopust IIpakTuka
1. BBoanoe 3anstue. Tb 2 2
Crtpoenue aroma, nepuoandeckuii 3akon /. U. MennesieeBa (2 yaca: 14 reopusi; 14 npakruka)
2. Hamnmcanwue 3neKTpOHHBIX U 2 1 1

rpaduyeckux GopMya aTOMOB H HOHOB
JJIEMEHTOB

XuMHuYecKass KHHETHKA U KaTajau3. XHMHu4YecKoe PaBHOBECHUEC (5 4acoB: 2 4 TEOpUs; 34

NMPAaKTHKA)

3. PacueTs! CKOpOCTH peakIuu mo 2 1 1

W3MEHEHHUSAM KOHIEHTPAlUi BEIIECTB,

JABJICHUS, TEMIIEPATYPHI
4, OrnpesiesieHne KOHCTAHThl PABHOBECHS 1 1
S. Pemenue 3aa4 Ha cMelieHne 2 1 1

XUMHUYECKOTO PABHOBECHUS MIPH

W3MCHCHUU TEMIICPaTypPhl, JaBJICHUS,

KOHIIEHTpAILU BEIIECTB, IEUCTBUU

KaTtayms3aTopa. BeimosnHenue

HKCIIEPUMEHTAIbHON PabOThI

PacTBopsl (4 yaca: 24 Teopus; 24 NPAKTHKA)

6. 3a/lauyn Ha CMENIMBAaHUE PACTBOPOB 2 1 1
7. [Tepexom oT ogHOTO BUIA 2 1 1

KOHIICHTPALU{ K Ipyromy.
BrinosiHeHue 3KCepuMeHTaIbHON
paboTHI

IIpomblIeHHOE MOJIy4YeHHEe BasKHEHIIMX HEOPraHM4ecKHuX BemecTs (4 yaca: 14 Teopusi; 34

NPaKTHKA)
8. Pemenue 3amay Ha TUIINYHEIE 4 1 3
TEXHOJIOTUIECKHE TPUEMBI
MIPOMBIIIIJIEHHOTO TTOJIy4€HHs BEIIECTB
(Ha mpuMepe CUHTE3a aMMHaKa,
MeTaHoJa, MPOU3BOJICTBA CEPHOM
KHCJIOTHI)
MetaJsbl (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
9. Pemenue 3a1a4 Ha OCHOBHBIE CBOWCTBA 3 1 2
MeTayioB. BrinonHenue
AKCIIEPUMEHTAILHONU paboThI
10. DneKTponan3 2 1 1
Hemerajuibl (4 yaca: 14 Teopusi; 34 NpaKkTHKA)
11. Pemrenne 3a7a4 Ha OCHOBHEIE CBOMCTBA 4 1 3
HEMETAIIJIOB U UX COSAMHECHUN.
BrinosiHeHUE SKCIEPUMEHTATBHOM
paboThI
O0001meHne (8 yacoB: 24 Teopus; 64 NPaKTHKA)
12. KoMOuHMpoBaHHBIE 331241 T10 3 1 2
HEOPraHW4YECKOW U OPraHNYECKON
XUMHH
13. IToaroroska k EI'D. TecToBrle 3amanust 4 1 3
14. NupuBuyanbHas KOHCYJIbTALHS 1 1
15. HroroBoe 3ansTHE 1 1

Hroro: 35 yacos
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3roga OEY‘IEHHH (ZO 4acoB: 2 yaca B HeJieJI10 — 9 KJjacc)
KAJIEHAAPHBIN YYEBHBIU 'PA®UK ITEPBOI'O I'OJIA OBYYEHUA

Neni/m | Jlara Tema 3ansTus KonuuecTBo yacoB
Bcero Teopus IIpakTuka
1. [ 01.09 | BBoanoe 3ausitue. Th 1 1
PactBopsl (10 yacos: 34 Teopusi; 74 NPaKTHKA)
2. | 01.09 | Breruncienne MacCOBOM 10U 2 1 1
08.09 | pacTBOpEHHOTO BEIIECTBA U MACCHI
BEIIIECTBA B pacTBOPE.
3. 1 08.09 | Pacuersl, cBSI3aHHBIE C MOJSIPHON 3 1 2
16.09 | koHueHTparuen
16.09
4, | 22.09 | Ilepexoma OT OJTHOTO BHJIA 4 1 3
22.09 | KOHLIEHTpAIMH K JPYyroMy
29.09
29.09
5. | 06.10 | MuauBuayalibHbIe KOHCYBTALUN 1 1
OcHoBHbIE IOHATHS U 3aKOHBbI XUMHH (16 yacoB: 34 Teopus; 134 npakTuKa)
6. | 06.10 | Pacuer OTHOCHUTEIHLHON MOJIIPHOM 2 1 1
13.10 | maccel coeqUHEHHS
7. | 13.10 | Beruncienue OTHOCUTEIBHOM MaCChI 1 1
9JIEMEHTOB B BEIIECTBE
8. | 20.10 | Ompenenenre MacCoOBOU JOIU 1 1
XHMHYECKOTO DJIEMEHTA B BEIIIECTBE
9. | 20.10 | Pacuet macchl 371€MEHTa 10 U3BECTHOM 1 1
Macce BEeIeCTBa, COJEPIKAIIETO
JTaHHBII 3JIEMEHT
10.| 27.10 | Breruncienue Macchl BEMIECTBA MO 1 1
Macce 3JIEMEHTA B HEM
11.| 27.10 | MaauBuayanbHble KOHCYNbTAUN 1 1
12.|1 10.11 | BeruncieHue KOJUUYECTBA BEIIECTBA 10 1 1
ero mMacce
13.]/ 10.11 | Pacyer macchl 10 U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
14. WNHnuBuayanbHble KOHCYIbTAlUU 1 1
15.] 24.11 | Pacuer npocreiinieir hopMyIbl 2 1 1
24.11 | BemrecTBa 10 MACCOBBIM JIOJISIM
9JIEMEHTOB B COEIUHEHNH
16.| 01.12 | aauBuayanbHbIe KOHCYJIbTAIUN 1 1
17.1 01.12 | Pacuer 4mcna 4acTuil (MOJIEKYI, 2 1 1
08.12 | aTomMOB) MO €ro Macce, Mo KOJIUYECTBY
BellecTBa Wik 1o 00bemy. Hucio
ABoraapo
18.| 08.12 | lHmuBuayanbHbIE KOHCYJIbTAIIHN 1 1
I'a3000pa3ublie BenecTBa (8 4acoB: 24 Teopus; 64 NPaKTHKA)
19.| 15.12 | Onpenenenre OTHOCUTENHHOM 2 1 1
15.12 | maoTHOCTH Ta3a
20.| 15.12 | Beruncnenue OTHOCUTEILHOM 1 1
MOJIEKYJIIPHOW MAcCChI MO €ro
OTHOCHUTEIBLHOU INIOTHOCTHU
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21.| 22.12 | Onpenenenre Macchl ra3000pa3HOTO 1 1
BEIIECTBA 110 ero 00beMy Mpu
HOPMaJIbHBIX YCJIOBUSAX. MOJISIpHBII
00BEM TazoB

22.| 22.12 | Beruucnenue odobemMa ra3000pa3HOTo 1 1
BEIECTBA 110 €T0 Macce, 0 KOJTUIECTBY
BelIeCTBa

23.112.01 | Onpenenenue GopMyIIbI BEIIECTBA O 2 1 1

12.01 | MaccoBBIM IOJISAM DJIEMEHTOB U

OTHOCUTEJIbHOM IIJIOTHOCTH Ta3a

24.119.01 | MaauBuayalibHbIE KOHCYJIBTAIUN 1 1

Pemenne 3a1a4 no xumm4yeckuM ypapaenusim (20

yacoB: 64 Teopusi; 144 npakTuka)

25.| 19.01 | Beruucnenue Macchl (KOJIMYECTBA 2 1 1
26.01 | BemrecTBa) 0Opa3yIOIIUXCS BELIECTB MO
Macce (KOJIMYECTBY BEILIECTBA)
BCTYIUBIIMX B PEAKIHIO BEIICCTB
26.| 02.02 | Beruaucienne oobeMa ra3oB 1o 1 1 1
M3BECTHOU Macce (KOJIMYECTBY
BEIIECTBA) OJIHOTO M3 BCTYIUBIIUX B
PCAKIIMIO UM MTOJTyYHBIIUXCS B
pe3yJbTaTe ee BEMIEeCTB
27.1 02.02 | MuauBuayalibHbIEe KOHCYJBTALUN 1 1
28.1 09.02 | Pacyer 00beMHBIX OTHOIIICHUH T'a30B 2 1 1
09.02 | mo XMMHYECKUM ypaBHEHUSIM
29.| 16.02 | PacueTsl M0 TEPMOXHUMHYECKHM 1 1
ypaBHEHUSIM
30.| 02.03 | PacueTsl MO0 XUMHUYECKUM YPABHEHUSM, 3 1 2
02.03 | ecnu OAHO W3 pearupyroIINX BEIIECTB
16.03 | maHo B U30BITKE
31. WNHnuBuayanbHble KOHCYJIbTAlUU 1 1
32.| 23.03 | OnpeneneHre MacCOBOW WITH 0ObEMHOM 2 1 1
23.03 | monu BbIXOAA MPOJYKTA OT
TEOPETUYECKH BO3ZMOKHOTO
33. WNHnuBuayanbHble KOHCYJIbTAlUU 1 1
34.| 30.03 | BeranciaeHue Macchl WM 00beMa 2 1 1
30.03 | npoaykTa peakiMu Mo U3BECTHOM
Macce Wi 00beMY UCXOIHOTO
BEIIECTBA, COJIEPKAILEr0 IPUMECH
35.| 06.04 | HaxoxaeHne Macchl (KOJMIECTBA, 2 1 1
06.04 | oObema) MpoyKTa peakLuy 1Mo
MCXO/IHOMY BEIIECTBY, HaXOISIIEMYCS
B pacTBOpe
36. WnauBuayanbHble KOHCYIbTAIMN 1 1

OKHCIUTEbHO-BOCCTAHOBHUTEIbHbIE peakuuu (5 4acoB: 24 Teopusi; 34 NPAKTHKA)

37.| 13.04 | OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 2 1 1
13.04 | peaknuu. PaccranoBka
K03 (HUIIMEHTOB METOJIOM
9JICKTPOHHOTO OajaHca
38.| 20.04 | OKHUCINTEIBHO-BOCCTAHOBUTEILHEIE 2 1 1
20.04 | peakumu. PaccranoBka
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K02(pPUITMEHTOB METOI0M
MOJTypEAKLIHI
39.| 27.04 | UunuBuayanbHbIE KOHCYIbTAIIUN 1 1
I'eHeTH4Yeckasi CBSI3b MeKIYy OCHOBHBIMH KJIACCAMHU HEOPTaHMYECKHUX COeTUHEHUI
(3uaca: 14 Teopusi; 24 NPAKTHKA)
40.| 27.04 | HaxoxnaeHue Macchl (KOJTUYECTBA 2 1 1
04.05 | BemecTBa, 00bEMa) MO LEITOYKE
MPEBPAILICHUI
41.| 04.05 | UunuBuayanbHbIC KOHCYIbTAIIMH 1 1
KauvecTBeHHbIE peakluy HA HeOprauuyeckue BemecTna (5 yacoB: 24 Teopusi; 34 NPAKTHKA)
42.| 11.05 | Pemienwue 3a7a4 Ha KQUECTBEHHOE 5 2 3
11.05 | ompeneneHue KAaTHOHOB U AaHUOHOB
18.05 | HeopraHWMYECKHX BEIICCTB
18.05
25.05
43.| 25.05 | UTorosoe 3aHsiTHe 1 1

Hroro: 70 4yacoB
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1 rox OBYYEHMS (105 gyacos: 3 yaca B Heaesro — 10-11 kiacc)
KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK

Ner/it

[ara

Tema 3angaTus

KonnuectBo yacoB

Bcero

Teopus

IIpakTuka

06.09

BBoanoe 3ansatue. Tb

1

1

Ctpoe

HHe aToMa, nepuoanyeckuii 3axkon JI. U. MennesieeBa (2 yaca:

14 Teopus; 14 npakTHKa)

06.09
08.09

Hanwucanue 31eKTpPOHHBIX
rpaduyeckux GopMyi aTOMOB H HOHOB
HJIEMEHTOB

2

1

1

OcHOBHbIE MOHSITHS M 3aKOHBbI XUMUH (7 YACOB: 74 MPAKTHKA)

13.09

Pacuet oTHOCHTENBHON MOJISIPHOM
Macchl coeluHeHusl. Beruncnenue
OTHOCHUTENIbHOM MacChl 3JIEMEHTOB B
Beuiectse. OrnpenenaeHre MaccoBou
JIOJTM XUMUYECKOTO JIEMEHTA B
BEIECTBE.

1

13.09

Pacuer Maccel pi1eMeHTa 10 U3BECTHOM
MaccCe BCIICCTBA, COACPKALICTO
JIQHHBIM 3JIEMEHT

15.09

BrlunciieHre Macchl BELECTBA 10
Macce dJIEMEHTA B HEM

20.09

Brrunciaenne KoIn4ecTBa BEMISCTBA 110
€ro Mmacce

20.09

Pacuer maccel o HU3BCCTHOMY
KOJIMYCCTBY BCUICCTBA

22.09

Pacuer npocreiimeit popmyiisl
BEIIECTBA I10 MACCOBBIM JIOJIAM
JJIEMEHTOB B COCIMHEHUU

27.09

Pacder uncna gactui (MOIeKyot,
aTOMOB) 110 €r0 Macce, 0 KOJINYECTBY
BEIIIECTBA WU 110 00BeMy. Ywnciio
ABoraJzipo

I'a3000pa3nblie BenecTBa (5 4acoB: 5S4 NpaKkTUKA)

10.

27.09

Ornpenenenre OTHOCUTEIbHON
IJIOTHOCTH rasza

1

11.

29.09

Brluncienne oTHOCUTEIHLHON
MOJIEKYJIIPHON MaccChl 110 €ro
OTHOCHUTEIBHOHN INIOTHOCTH

12.

04.10

Omnpenenenue Macchbl ra3000pa3HOro
BEIIECTBA 110 ero 00beMy Mpu
HOPMAJIBHBIX YCIOBUAX. MOISPHBIN
00beM ra3oB

13.

04.10

Brruncnenmne oobema razoo00pa3Horo
BEIIECTBA 110 €r0 Macce, 0 KOJINYECTBY
BEIIECTBA

14.

06.10

Onpenenenue GopMyJibl BElIeCTBa MO
MaCCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCHUTEJIbHOM MJIOTHOCTH ra3a

PactBopsl (12 yacoB: 34 Teopusi; 94 NpaKTHKA)

15.] 11.10

\ Brruncinenue MmaccoBoU I0JIU

2

|1 ]
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11.10 | pacTBOpEHHOTO BEIIECTBA U MACChHI
BEIIECTBA B PACTBOPE.
16.| 13.10 | PacueTsl, CBsI3aHHBIE C MOJIAPHOM 3 1 2
18.10 | xoHUEHTpamuen
18.10
17.1 20.10 | Ilepexox OT OJHOTO BHA 4 1 3
25.10 | KOHIIEHTpALUIA K IPYTrOMY.
25.10 | BeimosHEHHE YKCIIEPUMEHTATBHOM
27.10 | paboThI
18.| 08.11 | 3amauu Ha CMENIMBAaHHUE PACTBOPOB 3 3
08.11
10.11
Pemienue 3a1a4 no XumMmu4eckuM ypapHeHusiM (19 yacos: 74 Teopus; 124 npakTuka)
19.| 15.11 | Beruucnenue maccol (KOJIMYECTBA 2 1 1
15.11 | BemecTBa) 00pa3yOMMXCS BEIIECTB 110
Macce (KOJIMYeCTBY BEIleCTBa)
BCTYIMBIINX B PEAKIHIO BEIIECTB
20.| 17.11 | Beruucnenue oobeMa ra3oB 1o 1 1
M3BECTHOM Macce (KOJIMYECTBY
BEIIECTBA) OJIHOTO M3 BCTYIUBIIUX B
PEaKIMIO WK MOTyYHBIINXCS B
pe3ynbTaTe ee BeIECTB
21.| 22.11 | Pacyer 00beMHBIX OTHOIIICHUH T'a30B 2 1 1
22.11 | mo XUMHUYECKUM ypaBHEHUSIM
22.| 24.11 | PacueTsl 10 TEPMOXHUMUYECKUM 1 1
YpaBHEHHSIM
23.| 29.11 | PacueTsl M0 XUMHUYECKUM YPABHEHUSIM, 3 1 2
29.11 | ecnu OJHO U3 pearupyrouuX BEIIECTB
01.12 | maHo B M3OBITKE
24.1 06.12 | OnpeneneHre MacCOBOW WITH 0ObEMHOM 2 1 1
06.12 | monu BBIXOJA MPOJIYKTA OT
TEOPETHYECKH BO3MOKHOTO. Pemenue
3aJ]a4y Ha BBIXOJ IPOAYKTA
25.| 08.12 | BeruncneHune Macchl MM 00beMa 2 1 1
13.12 | npoaykTa peakluu M0 U3BECTHOM
Macce Wi 00beMY UCXOIHOTO
BEIIECTBA, COJIEPKAIIEro IPUMECH
26.| 13.12 | HaxoxaeHue Macchl (KOJTMYECTBA, 2 1 1
15.12 | o6bema) npoayKTa peaKkiuu Mo
MCXO/IHOMY BEIIECTBY, HaXOISIIEMYCS
B pacTBOpe
27.] 20.12 | HaxoxnaeHue maccol (00bema) 4 1 3
20.12 | mponykra peakuuu o macce (00bemy)
22.12 | HCXOJTHOTO OPraHUIECKOTO BEIIECTBA,
27.12 | copeprkalero npuMecH (Ha mpumepe
AJIKaHOB, AJIKCHOB, aJIKA/INEHOB,
QJIIKUHOB)

Haxo:xnenue Mos1eKyJIsipHO (popMyJIbl OPraHUYECKOro BelecTBa (6 yacos: 24 Teopus; 44

NMPaKTHKA)

28.

27.12
29.12

Haxoxxnenne MonexysipHon GopmyIibt
BeIIeCcTBa 110 MaCCOBBIM JOJISIM

2

1

1




24

BXOJAIIKMX B HETO XMMHYCCKUX
9JICMCHTOB

29.

10.01
10.01
12.01
17.01

Haxosxnenne MoieKyIsipHON (hOpMYJIbI
ra3o00pa3HOro BeUlecTBa 110 Macce
(0OBEMY, KOJTMUYECTBY BEIIECTBA)
MIPOJYKTOB CTOPAHMSI U IJIOTHOCTH €0
MapOB 10 KAaKOMY-JIH00 IPYroMy raszy

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE PCAKIHUHU (7 qacoB: 34 TCOpUsi; 44q npaRTmca)

30.| 17.01 | OKHUCINTEIBHO-BOCCTAHOBUTEILHEIE 2 1 1
19.01 | peaknuu. PaccranoBka
K03 (HUIIMEHTOB METOI0M
3JIEKTPOHHOTO OajiaHca
31.| 24.01 | OKHUCINTEILHO-BOCCTAHOBUTEILHEIE 2 1 1
24.01 | peakuuu. PaccranoBka
KO3 (HUIIMEHTOB METOJIOM
MOJIypEAKLIUI
32.1 26.01 | PaccranoBka KO3 (UIMEHTOB B 3 1 2
31.01 | OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
31.01 | peakuusix ¢ y4acTHEM OPTraHMYECKHX

BEI[ECTB METOIaMH JJIEKTPOHHOT'O
OayaHca ¥ MoJrypeaxiuii

XuMHYecKasi KHHETHKA U KaTajan3. XuMu4ieckoe paBHoBecue (5 4acoB: 2 4 Teopusi; 3 4

NPaKTHKA)
33.102.02 | PacueTsl CKOPOCTH PEAKIIUU 10 2 1 1
07.02 | u3MeHEeHUSM KOHIICHTPAIIHi BEIIECTB,
JTABJICHUS, TEMIIEPATYPHI
34.1 07.02 | OnpeneneHne KOHCTAHTHI PAaBHOBECHS 1 1
35.1 09.02 | Pemrenue 3ama4u Ha CMELIEHNE 2 1 1
14.02 | XUMHUYECKOTO PABHOBECHSI IIPH
W3MEHEHUU TeMIepaTyphl, JaBICHUS,
KOHIEHTPALU BEIECTB, IEUCTBUU
Karanu3atopa. BeimonHenue
AKCIIEPUMEHTAILHONU pabOThI
MetaJsibl (5 yacoB: 24 Teopusi; 34 NPAKTHKA)
36.| 14.02 | Pemrenune 3a7a4 Ha OCHOBHEIE CBOMCTBA 3 1 2
16.02 | merawioB. BeimosiHeHNE
21.02 | sKCIepUMEHTAJIbHON PabOTHI
37.] 21.02 | DnexTponau3 2 1 1
Hemertauiibl (4 yaca: 14 Teopusi; 34 NpakTHKA)
38.| 28.02 | Pemienue 3aa4 Ha OCHOBHBIE CBOMCTBA 4 1 3
28.02 | HEeMeTasIOB M UX COCTUHECHHUIA.
07.03 | BemosnHeHHE YKCIEPUMEHTATBHOM
07.03 | paboThbl

I'eneTnyeckas cBsA3b MEXKTY OCHOBHBIMU KJIaCCaMH OPraHuI€CKHUX COCHHHBHHﬁ.

I'enernyeckasi cBSI3b OPraHu4ecKuX U Heoprannveckux semects (10uacos: 34 Teopus; 74

NPaKTHKA)
39.1 09.03 | HaxoxxaeHune Macchl (KOJTHMYECTBA 2 1 1
14.03 | BemecTBa, 00bEMA) IO IIEMTOYKE
MPEBPALLECHUI
40.| 14.03 | OcyecTBiICHHE EMTOYKH 2 2
16.03 | mpeBparieHuii, pemeHue no Hei
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*
AKCIEPUMEHTAIBHBIX 33734 (Ha
MIpUMEpE YIIIEBOJIOPOIOB)

41.] 21.03 | OcymiecTBiaeHUE IIEMTOYKH 3 1 2
21.03 | mpeBpamieHu, pemeHue mo Hei
23.03 | 9KCIIepUMEHTAIBHBIX 33124 (Ha
puUMepe KUCIOPOICOIePIKAIITIX
OpPraHMYECKUX BEIICCTB)
42.| 28.03 | OcyiecTBiIeHHE EMTOYKH 1 1
MPEBPAILICHUH, CBSI3bIBAIOILICH
OpPraHUYECKUE U HEOPTaHUIECKHE
BelllecTBa. PenieHue no He
IKCIIEPUMEHTAIBHBIX 33724
43.| 28.03 | OcyIecTBiICHHE EMTOYKH 2 1 1
04.04 | nmpeBpalieHUi, peIICHUE 110 HeH
SKCIIEPHMEHTAIIBHBIX 337124 (Ha
IIpUMEpe a30TCOACPKAIINUX BEIICCTB)
KavecTBeHHbIE peakiuu Ha Heopranuveckue BemecTna (10 yacoB: 34 Teopus; 74 NpaKTHKA)
44,1 04.04 | Peuienue 3a1a4 Ha KAUECTBEHHOE 4 1 3
06.04 | ompenencHuEe KATHOHOB M aHUOHOB
11.04 | HeopraHUYECKHX BEIECTB
45.1 13.04 | OmpenencHue OpraHUIECKUX BEUICCTB 4 2 2
18.04 | c moMOIIIbIO KAYECTBEHHBIX PEaKIUit
18.04 | (ayikaHbl, HETIPEACITBHBIC
20.04 | yrneBomopoOIbl, OTHOATOMHbBIE
npeeabHbIe CTUPTHI, MHOTOATOMHBIC
CHUPTHI, (DEHOIBI, aTTbACTUIbI,
KapOOHOBBIE KMCIOTHI (0OCOOEHHOCTh
MYpaBbUHOM KUCIIOTHI), OETTKU, JKHUPHI,
YTJIEBO/IbI)
46.| 25.04 | Pemenue sKkciepuMEHTABHBIX 3324 2 2
25.04 | mo opraHMYECKON XUMUU
IIpombInIeHHOE MOJIyYeHHEe BasKHEHIIMX HEOPraHM4YeCKUX BemecTs (4 yaca: 14 Teopusi; 34
NPaKTHKA)
47.| 27.04 | Pemenue 3a1a4 Ha TUIIUMYHBIE 4 1 3
02.05 | TexHOJOTHYECKUE TPHEMBI
04.05 | NpPOMBIIIJIEHHOTO MOJIy4EHHsI BELIECTB
09.05 | (Ha mpuMepe CHHTE3a aMMHaKa,
MeTaHoJIa, POU3BOJICTBA CEPHOM
KHCIIOTHI)
O0o0menne (8 yacos: 14 Teopusi; 74 NpaKkTHKA)
48.|1 11.05 | KoMOuHMpOBaHHBIC 33]a4H T10 4 1 3
16.05 | HeopraHWYECKON M OPTraHUIECKOM
16.05 | xumun
18.05
49,1 23.05 | IToxgroroska k EI'D. TecroBsle 3amanus 2 2
23.05
50.| 25.05 | INoaroroska k EI'D. 3amanus 2 2
30.05 | MOBBIIEHHOTO YPOBHS CI0KHOCTH
51.|/ 30.05 | Mrorosoe 3aHsTHE 1 1
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2.2. YCJIIOBUSA PEAJIM3ALIUU ITPOT'PAMMBbI
BHyTpeHHUMH YCIOBUSMH peau3aliiy MPOrpaMMBbl SIBJISIOTCS:
- HaJIM4re y4eOHOro NOMEIEHHS 7Sl IPOBEACHUSI 3aHSITHIA;
- HAUINYHE HE0OX0AMMOT0 000PYI0BAaHUS JUIsl TPOBEACHUS HKCIIEPUMEHTAIBHBIX 33/1a4;
- HaJIMYUE HAIVISIHBIX MOCOOMI, TEXHUYECKHX CPEICTB OOY4YEeHHMs, AUIAAKTUUYECKHX MaTepHalIoB K
TEMaM.
MatepuanbHO-TEXHUYECKOE 00ecreyeHHe MPOrpaMMbl
B nepedens 000pynoBaHus 37aHKA, B KOTOPOM OYZET pealn30BaHa JaHHAs MPOrpaMMa, BXOJIAT:
1. [TepcoHabHBIC KOMITHIOTEPHI (2 IIIT.)
2. MynpTumeauitabii npoekTop (1 mit.)
3. OkpaH (1 mT.)
4. MOV (npunrep, ckaHep, konup) (1 mr.)
5. Mukpo-naboparopust xumuu (16 mir.)
6.JIaboparopHas mocyza.

Bo3M0XHOCTH MUKPO-1a00paTOpUU XUMUU

B nocobuu npencraBieHo pa3BepHyTOE OMMCAHUE MUKPO-
7a00paTOpHHU JJIsi XUMHUYECKOTO IKCIIEPUMEHTA, PACCMOTPEHBI
OCHOBHBIC OII€pallvi 1 IPHUEMbI pa60T, 0COOEHHOCTH opraHusanuun
YUEHHYECKOTO IKCIIEPUMEHTA B y4eOHOM KaOMHETE, TaHbI
peKOMeH1aluu 110 poBeaeHuto 60 1abopaTOpHBIX ONbITOB U 30
MPAaKTUYECKUX PaOOT [0 HEOPTaHUYECKOM U OPTaHUIECKOM
XUMHHU.

KosmdecTBo U copiepkanue paboT MOJHOCTHIO 00ECIICYHBACT
NPOBEJICHUE YUSHHYECKOTO IKCIIEPUMEHTA 110 MPOrpaMMme
cpenHero (MoxHOoro) o0pa3oBaHus st 0a30BOTO YPOBHS B
COOTBETCTBHUH C TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM.

ITepedyenn padoT MO0 XMMHH, BHIIOJIHAEMBIX C [IOMOIILIO
MMKPO0/1a00paTOPHH AJI51 XMMHY€ECKOIo IKCIIepUMeHTa
JlabopaTopHbIe ONbITHI

1. Paznenenne cMeceit

2. ITpumeps! pu3nUecKUX SBICHUN

3. XuUMHUYECKHE SIBICHUS

4. Paznoxenne ocHoBHOTO KapOoHata meau (II) (manaxuta)

5. Peaknus 3amenieHuss MeIM Keae30M B paCTBOPE XJIOpUIa MEIU
(1)

6. [leiicTBHE pacTBOPOB KHUCIIOT HA MHIUKATOPBI

7. OTHOILIEHUE KUCIIOT K METajlaM

8. BzanMogencTBrEe KHUCIIOT C OKCHIAMHA METAJIIOB

9. BaumogeiicTBre OKCHja MarHusi ¢ KUCJIOTaMH

10. CBoiicTBa 0OCHOBaHMI (OTHOIIIEHHE OCHOBAaHUH K BOJIE U
MUHAMKATOpaMm)

11. B3aumopaeicTBre yriaeKuciaoro ra3a ¢ U3BeCTKOBOM BOJOM
12. BzaumoaeiicTBue 11es104eit ¢ KuCaoTaMu (peakius
HENTpaIu3alumn)

13. M3yueHue cBOMCTB aM(pOTEPHBIX TUAPOKCH]IOB

14. BzanmopeiicTBre HEPACTBOPUMBIX OCHOBAHHUH C KHUCIOTAMH
15. Paznoxenue ruapokcuaa meau (II) npu HarpeBanun

16. ITomyuenune runpoxcunos xenesa (1) u (I11) u uzydenune nx
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CBOMCTB

17.
18.
19.
20.
21.
22.
23.

BriTecHeHrne 0AHOTO MeTaljIa APYTUM U3 PacTBOPA COJIH
XHUMHUYECKHE CBONCTBA COISIHON KHCIOTHI

Pacno3naBaHue COISHOM KUCIOTHL U €€ COJIeH
Pacrmio3HaBaHue rajaoreHu10B

Pacno3naBanue itoga

BrITecHeHne rajloreHu10B U3 PaCTBOPOB UX COCTMHECHHMA
[TpoBeneHMe peakiinii HOHHOTO OOMEHA JIJIsl XapaKTePUCTUKH

CBOMCTB OJICKTPOJIMUTOB

24.
25.
26.

Peakunu oOMeHa, uaymiye ¢ 00pa3oBaHUEM O0CAIKOB
Peakiuu oOMeHa, HIyIIKe ¢ BbIICICHUEM ra3a
OmnpeneneHne xapakrepa Cpebl pacTBOpa ¢ MOMOIIBIO

YHUBCPCAJIbHOI'O HHAWKATOPA

27.
28.

PacnioznaBanme cynb(ar-noHOB B pacTBOpe
M3y4yeHnue BIUSHUS YCIOBUH Ha CKOPOCTh XUMHYECKUX

peakuui

29.

B3aHMOﬂeﬁCTBHe COJIe aMMOHMS CO IIeJIoYaMu

(kauecTBEHHAs peakKIMs HAa HOH aMMOHHS )

30.
31.

CBoiicTBa a30THOU KUCJIOTEI
O3zHakomIIeHHE CO CBOMCTBAMH OpTO(POCHOPHOI KUCIOTHI U

docdaron

32.
33.

O3HakoMJIEHHE C a30THBIMU B (POCPOPHBIMH yIOOPEHUSIMU
O3HakoMJIEHHE CO CBOWCTBAMH KapOOHATOB U

THJIPOKapOOHATOB

34.
35.
36.
37.

KadecTBeHHast peakuys Ha KapOOHAT-HOH

CaoiicTBa coJieil yroJbHOM KUCTOTHI

CBolicTBa KpEMHUEBOW KHUCIIOTHI U €€ COJIEN

Britecuenue oxcuaoM yrieposa (IV) kpemMHHEBOWH KMCITOTHI U3

ee coiel

38.

Pacnio3HaBaHue Mo okpacke MjIaMeHH CoJIed MIeTOUYHbIX

MCTAJJIOB

39.

OKpaIHI/IBaHI/Ie IIaME€HHU COJISIMU IICJITOYHO3CMCIIBHBIX

MCTAJJIOB

40.

41

42.

43.
44.
45.
46.

KauectBennast peakuus Ha nonsl xenesa (1) u xenesa (I11)

. Oxucnenue cynbdara xkenesa (II) autparom cepedpa

Biaumopeiicteue xnopuna xenesa (I1) ¢ monunom kanus

XHUMHUYECKHE CBOMCTBA IIMHKA U €r0 COSTUHEHUH
B3anmoneiicTBue xeine3a ¢ paCTBOpaMH KHUCIOT
[Tony4yenue cynbdara rerpaammunmenu (1I)
KauecTBeHHas peakius Ha IIULIEPUH

47. KauecTBeHHas peakuus Ha (heHOI

48. TloryueHre yKCYCHOTO allbJIeTHIa OKMCICHHEM 3THIIOBOTO
cnupra

49. KauecTBEeHHbIE PEAKIIMU HA AJIbJICTH/IbI

50. Oxucnenne MypaBbUHOM KMCIIOTBI PACTBOPOM IIEPMaHIaHaTa
Kanust

51. PacTtBOpuMOCTB KHPOB

52.

OOGHapyXKeHHEe HeTIPEACTbHBIX COCTMHCHUH B KUIKUX

HEPTENPOIYKTaX U PACTUTEIHLHOM Macye

53.

B3anmMogeiicTBre riroko3sl ¢ Tuapokcuaom meau(1l) n
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aMMHa4YHBIM pacTBOpPOM okcuza ce-pedpa(l)

54. XumMHuecKre CBOMCTBA caxapo3bl

55. B3aumoseiicTBre Kpaxmaia ¢ Hoa0M, THAPOIU3 Kpaxmania
56. BzaumonelicTBre Kpaxmaia ¢ H010M (MUKPOCKOIIOM)

57. 1IBeTHBIE peaKIuy Ha OCJIKU, CBEPTHIBAaHHE OCITKOB

58. CBoiicTBa NoJUATUIICHA

59. CBolicTBa MOJIMBUHWIXJIOPHUIA

60. CoiicTBa KampoHa

B noco6un npezacraBieHo pa3BepHyTOE ONMUCAHHE
MHUKpPOJIa00paTOpuu sl XUMHUECKOTO IKCIICPUMEHTA,
pPaccMOTPEHBI OCHOBHBIE OTEpAIlUH U IIPHUEMBI padoT,
0COOEHHOCTH OpraHU3alNK YICHUYECKOTO SKCIIEPHIMEHTA B
yueOHOM KaOWHeTe, TaHbl PEKOMEH AU 10 TpoBeAeHHI0 60
1ab0paToOpHbIX ONbITOB U 30 MPaKTUUYECKUX PadOT IO
HEOPraHMYECKOM 1 OpraHN4eCcKON XUMHUU.

KonmgecTBo 1 comepikanue paboT MOIHOCTHIO 00eCTIeYHBACT
MIPOBEJICHNE YYCHUUYECKOTO KCIIEPUMEHTA 110 Iporpamme
cpenHero (MoTHOTr0) 00pa3oBaHus sl 0a30BOTO YPOBHS B
COOTBETCTBUU C FOCYAaPCTBEHHBIM 00pa30BaTEeIbHBIM
CTaH/IapTOM.

IIpakTuyeckue padoTbl

1. O3HakoMJIEHHE C TTPaBHJIaMU Pa0OTHI B XUMUYECKOM
nmabopaTopuu U TEXHUKON Oe3omacHOCTH. O3HAKOMIIEHHE C
XUMHUECKOH MOoCy10i 1 1a00paTOPHBIMH MPUHAATIEKHOCTIMHU.
[Tpuémbl 06pa-1eHust ¢ 1a00paTOPHBIM IITATUBOM U
HarpeBaTebHBIMU MpUOOpaMu

2. OuncTKa 3arps3HEHHON TOBAPEHHOW COIU

3. AHaiu3 MOYBbI

4. IlpuroTroBiieHrEe pacTBOPOB COJIEH C OIPEEICHHON MacCcoBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA

5. [lonyyenue u cobupanue Kuciopoaa

6. [Tomyuenue u cobupanue BoI0poaa

7. BaumogeiictBue Bojgopoa ¢ okcuiom meau(1l)

8. Peaxkius oOMeHna mexay okcuaoM mMeau(Il) u cepHoit KUCIOTOI:
MOJTydeHUE METHOTO Kyropoca

9. BoinonHeHue ONbITOB, IEMOHCTPUPYIOIIUX T€HETHYECKYIO
CBSI3b M@y OCHOBHBIMH KJIACCAaMU HEOPTaHWYECKUX COCTMHEHUI
10. [Tonyyenue ammuaka v ONbIThl ¢ HUM. O3HAKOMJIEHHE CO
CBOMCTBaMH BOJIHOTO PacCTBOPAa aMMHAKa

11. Pacno3naBanre MUHEPATBHBIX yI00OPEHHIA

12. Tlony4yenue u codupanue okcuzaa yriepoaa(lV) u uzydaenue
€ro CBOWCTB

13. Pemenue skcnepuMeHTaNbHBIX 3a1a4 1o Teme «llomyuenne
COEIMHEHUI HEMETAIIOB U U3YYEHHE UX CBOWCTBY

14. Pemienue skcnepuMeHTaNbHBIX 3a1a4 1o Teme «llonmyuenne
COEIMHEHUI METAJJIOB U U3YYEHHE UX CBOWCTBY

15. Pemienue skCcnepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTalbl 1
HEMETaJUIbI»

16. UnenTuduxaims HeOpraHWIECKUX COCTMHCHUI

17. DKcriepMMEHTaIbHOE YCTAHOBIIEHUE CBA3EM MEXAY KJIacCaMu
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HEOPraHMYECKUX COCAMHEHUN

18. KauecTBeHHOE OIpeieeHre BOAOPO/Ia, YIIIepoJa U Xjiopa B
OpPraHUYECKUX COCIUHEHUSIX

19. Ilony4yeHue 3TUIEHA U ONBITHI C HUM

20. [TomyyeHue aneTuieHa v OIbIThl C HUM

21. [lomyuenune OpomMdTaHa U3 CIUPTA

22. IlonyyeHre yKCyCHOM KUCIIOTHI M OMBITHI C HEU

23. Tlomy4yeHue 3TUIOBOTO dPUPa YKCYCHON KUCIOTHI
(aTHIanerara)

24. IlonyuyeHue MbUIa U3 )KUPOB

25. I'uiponu3 )KUpOB U YIIIEBOAOB

26. Pacio3HaBaHM€E OPraHU4YECKUX BELIECTB 110 XapaKTEPHbBIM
peaxkuusam

27. Unentuukanusi OpraHMueCKUX COCAMHEHUM

28. Pacnio3HaBaHue MIaCTMAcC U XUMHYECKUX BOJIOKOH,
HCCIIE0BAHUE UX CBOWCTB

29. IlonyyeHue U pacro3HaBaHKUE BELIECTB

30. [IpuroTroBieHue pacTBopa ¢ 3aAaHHON MOJISIPHOM
KOHIIEHTpaluei

Nudopmannonnoe odbecreueHre mporpaMmsl:
B mkone umeeTcss mpe3eHTallMy, BUACOYPOKH, METOJUYECKUE U JAUIAKTHYCCKUE TOCOOMS IS
MPOBEJICHUS 3aHATHI, IPOBEPKU U 3aKPEIJICHHsI 3HAHUI 110 MPOTrpaMMme.

Xumus. 7-9 kaaccsl. TemaTnueckue TeCThI 32 Kypc OCHOBHOM
mKoJbl. Texymmii konTpoas. [logroroska k I'HA.

ISBN: 978-5-9966-0566-8

Asrop: [lox pegakuueit B.H. JloponbkuHna

Tom: 2014

Kon-Bo cTpannm: 427

Y4ebHO-MeTOANYECKOE MOCOONEM MpeTHa3HAYCHO sl 0000IIeHNs U
CHUCTEMAaTH3allMM MaTepHaa 3a Kypce 7-9 K1accoB ¥ IOATOTOBKH K
9K3aMeHY M0 XMMHH 3a KypC OCHOBHOM IIKOJIbI B TECTOBOM (hopMme
(T'A-9 B popmate OI'D).

CopepxaHue MocoOusi COOTBETCTBYET aKTyaJIbHOU crienupuKanum
9K3aMEHAIlMOHHOM paboThl TOCY1apCTBEHHON (MTOrOBOM) aTTeCcTaIuH.
[IpuBonsTcs noipoOHBIE CBEACHUS O TUIAX 3aJaHUI SK3aMeHa 110
XUMHH U PEKOMEHIALIUH 110 BBIIOJIHEHUIO 3TUX 3aJlaHuil. B kHury
BKJIFOUEHBI ONIOPHBIE KOHCIIEKTHI K KX IoMy THIY 3agaHus (Al-AlS,
B1-B4, C1-C4), obseryaromye n3y4yeHue TeOpeTHIeCcKOro MaTepuaiia,
u 6osiee 50 TIEMOHCTPAIIMOHHBIX TECTOB € MTOAPOOHBIM OOBSICHEHUEM
pELIEeHNH, PENETUIIMOHHBIE TEMAaTHUYECKHE TECTHI VISl IOATAITHOTO
OCBOEHUS MaTepuaa.

ITocoOue siBiseTCs YacThI0 yUeOHO-METOIMUECKOT0 KOMIUIEKCa
«Xumus. IToaroroBka xk I TA-9.

Xumus. [logroroska k OI'3-2016. 9 kaacc. 30 TPeHUPOBOYHBIX
BApPUAHTOB 110 AeMoBepcuu Ha 2016 rox.

ISBN: 978-5-9966-0761-7

Astop: Ilox pen. B.H. JlopoHbkrHa

I'on: 2015

Kou-Bo ctpanwuir: 288

HoBoe yueGHO-MeToanYecKoe mocodue mpeHazHaueHo A
noaArotoBku Kk OI'D mo XxuMuu 3a Kypc OCHOBHOM
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obmeobpazoBarenbHOM MIKOIBI B 2016 rogy. OHO BKIIIOYaeT
cienyomue matepuansl: 30 BApMaHTOB y4eOHO-TPEHUPOBOYHBIX
TECTOB, COCTABJIEHHBIX I10 MPOEKTY ClIEHU(PHUKALMU U IEMOBEPCUU
OI'2-2016 ot 21.08.2016 r. (20 BapuanToB o Mmozaenu 1 u 10 o
MoJIesIU 2) ¢ OTBETaMH; 110 2 BapuaHTa AEMOHCTPALIMOHHBIX TECTOB I10
MozensaM 1 1 2 ¢ moApOOHBIMU PELLIEHUSMU U KOMMEHTapHUAMH K
KaX/10My THITy 3a/laHUI1; 3TaJIOHBI OTBETOB KO BCEM 3a/1aHUSM;
METOAMYECKHE PEKOMEHIALNH JUIsl YUAIIUXCSL.

Xumusi. EI'9-2017. 10-11 kaaccbl. TemaTuyeckuii TpeHUHT.
3ananusi 6a30BOro U NOBBLIIIEHHOT0 YPOBHeEl CJI0’KHOCTH.

ISBN: 978-5-9966-0850-8

Asrop: Ilox pen. B.H. JloponpkuHa

T'oxm: 2016

Kon-Bo crpanui: 640

[Tocobue Bxirouaet Oosee 2600 3agaHmii 0a30BOT0 M HOBBILLIEHHOT'O
YPOBHEM CII0KHOCTU, 00bETMHEHHBIX 110 TEMATUYECKOMY MPUHIIHITY.
Kasxnprit pa3aen, kpoMme TpPeHHPOBOYHBIX MaTEPHAJIOB, BKIIFOYAET
pa3Ho00pa3HbIe TPUMEPHI BHITIOTHCHHSI 3a/IaHUH C MTOAPOOHBIM
paz0opoM 1 0OBSICHEHUEM pellieHn. bosbIoe KoJInuecTBo
pa3obpaHHBIX puMepoB (bosiee 80) 1aéT BO3MOKHOCTH O0YIAFOIIIIMCS
OCBOMTb METOJIMKY BbIIOIHEHUS 3aanuid EI'D. 3ananus, BKIOYEHHBIE
B KHUTY, MOTYT OBITh UCITOJIb30BaHbI HE TOJIBKO IS MOJATOTOBKH K
EI'D, HO u Ju1st TpOBeIeHUs TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Xumus. ET'D. 10-11 knaccsl. 3a1anust BBICOKOTO YPOBHS CIIOKHOCTH.
ISBN: 978-5-9966-0788-4

Astop: Ilox pen. B.H. JlopoHbkuHa

Tom: 2015

Kon-Bo crpanuir: 336

KHura BkitoyaeT 3a7jaHusi BBICOKOTO YPOBHS CII0KHOCTHU (BOIIPOCHI 36-
40 na EI'D). Kaxnplii €€ pa3aen coaepKuT He0OX0IuMbIe
TEOpPETUYECKHE CBEIEHUS, pa300paHHbIe (JIEMOHCTPAIUOHHBIE)
MIPUMEPHI BBITIOJIHEHUS 3aJaHUi, KOTOPBIE MTO3BOJIIIOT OCBOUTH
METOJIUKY BBIIOJIHEHHUS 3alaHUI BBICOKOTO YPOBHS CJIOKHOCTH, U
IpynIbl TPEHUPOBOYHBIX 3a/1aHuil o TemaM. KHura agpecoBana
yuamumces 10-11-x kmaccoB 0011e00pa3oBaTeIbHbIX YUPEkKACHUH,
roroBsimumMcst K EI'D u mimaHupyonm noxy4uTh BHICOKUI pe3ynbTar
Ha ’K3aMEHE, a TAK)KE YUUTENSIM U METOUCTaM, KOTOPbIE OPraHU3yIOT
MIPOLIECC MOJATOTOBKHU K IK3aMEHY 110 XUMHUHU.

Xunmus. [Toaroroska k EI'9-2017. 30 TpeHHpOBOYHBIX BapUAHTOB 110
nemoBepcuu Ha 2017 ron.

ISBN: 978-5-9966-0876-8

Astop: Ilox pen. B.H. JlopoHbkrHa

I'ox: 2016

Kou-Bo crpanui;: 544

Wznanue conepkut cieayromue Marepuaisl: - 30 HOBBIX
TPEHUPOBOYHBIX BapUAHTOB, pa3pabOTaHHBIX 10 MPOEKTaM JIEMOBEPCUN
u cnerudukanuu 2017 roaa, onydnukoBanHbM 26.08.2016; - 3
MIOJIHOCTHIO pa300paHHBIX BapHaHTa C IPUMEPaMH BBITTOJIHEHUS BCEX
3aJlaHUM; - OTBETHI KO BCEM 3a/1aHUSM; - KPaTKUE METOANUYECKHE
PEKOMEHAALINY 110 HCII0JIb30BAaHUIO Pa3IMYHBIX MaTepHAIIOB IS
noxarotoBku K EI'D. Mcnonk3yercs B 00pazoBaTeIbHOM Ipoliecce - Ha
ypOKax, B MaJIbIX I'pyNIax U HA HHAUBUIYAIbHbIX 3aHATHSIX.
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O6mas xumus. [lonroroska k EI'D. 10-11 kmacc. 3amanust u penieHusl.
TpenupoBo4Has TeTpaib.

ISBN: 978-5-9966-0365-7

Asrop: [lox penakuueit B.H. Jloponbkuna

Tom: 2013

Ko:-Bo cTpanui: 240

VYuyebHoe nocobue nmpeJHa3sHauYeHO 17151 KOMIUIEKCHOM MOJrOTOBKH K
EI'D no xumuu.

KHura coeput cucreMy ynpaxHeHuil B popMe BOIIpOCOB U 3a1ay 10
o01ielt XuMuK. BeImonHenne ynpaxHeHUH M03BOJIUT BEIPa0OTATh
IIPAKTUYECKHE HAaBBIKH, HEOOXOUMBIE JUISI IOMCKA OTBETOB K TECTOBBIM
3a1aHusAM. PelieHne Bcex 3a1aHuil HOApOOHO pa3bsICHEHO. 3adaHusl,
IPUBEIEHHBIE B ’TOM M3/1aHUU, MOTYT ObITh UCIOIb30BAHBI JIs
MIPOBEJICHUS TEKYIIEro U TEMaTUYECKOT0 KOHTPOJIS B IpoIiecce
o0yueHusl.

Heoprannueckast xumusi. [logroroska k EI'D. 10-11 knacc. 3ananus u
pemeHus. TpeHUPOBOYHAS TETPAb.

ISBN: 978-5-9966-0363-3

Agrtop: ITox penakuueit B.H. loponbkrnHa

I'ox: 2013

Kon-Bo crpanu: 217

Y4eOHoe nmocobue npeaHazHaueHo sl KOMIUIEKCHOM MOATOTOBKH K
EI'D no xumuu. Knura coep>xut cuctemy yrnpaxHeHui B popme
BOIIPOCOB U 3a]1a4 110 HEOPTaHUYECKOM XMMHUH U BKIIIOYACT 3aJaHMUs,
npoBepsiembie B TecTax EI'D B Bompocax A3-A12, A25, A26, A27, Bl-
BS5, B9, B10, C1, C2, C4. BeinoniHeHHe ynpa>KHEHUH TTO3BOJIUT
BbIpa0OTaTh NPAKTHUECKHUE HABBIKU, HEOOXOAUMBIE [Tl IOMCKA
OTBETOB K TECTOBBIM 3aJjaHMsM. PemeHue Beex 3aganuii (58 3amau u
212 ynpakHeHu#, OOJBIIMHCTBO U3 KOTOPBIX BKIIOYAET HECKOJIBKO
yacTeil) noapoOHO pa3bsicHEeHO. B onucanue pereHus Kaxou
pacuéTHOM 3a/1a4M BKJIIOYEH MYHKT «JIoruka (miaH) pemenus 3a1aum»,
B KOTOPOM aBTOPBI OOBSICHSIOT, KAKUM 00pa3oM COCTaBIISIETCS TUIaH
penieHus 3a1a4uu. 3aaHus, TPUBEAEHHBIE B 9TOM ITOCOOUH, MOTYT OBITh
MCII0JIb30BaHbI ISl IPOBEIEHUS TEKYILErO0 U TEMATUYECKOTO KOHTPOJIS
B IIpoIiecce 00yUeHus.

Xumug. EI'D. Paznen «Oprannyeckas xumusi». 10-11 knaccel. 3aganus
u pemienus. TpeHupoBouHas TeTpaab

ISBN: 978-5-9966-0995-6

Asrop: [lox pen. B.H. JloponbknHa

T'on: 2017

Kon-Bo cTpanuw: 272

[Tocobue nmpegHazHauEHO 11 KOMIUIEKCHOM moAroToBku K EI'D mo
xuMuu. B kaure npeacrasieH pazaen «Oprannyeckast xumusi». L{ens
HaIleTo W3/IaHNs — HAYYUTh MKOJLHUKOB OBICTPO M 06€301M1O0YHO
peniaTh BCEBO3MOKHBIE 33J1a4M 10 JAHHOMY pa3ieny.

[Tocobue conepxut: 6osee 300 3aannii; OTBETH K HUM; TIOJIPOOHBIE
KOMMEHTapUH KO BCEM 3aJaHUsIM; IJIAHBI PELIEHUS BCEX PACUETHBIX
3amad. KHura comeput cuctemy yrnpaxHeHui B (hopMe BOTIPOCOB U

3a/1a4 110 OPraHUYECKOW XMMHUHU U BKIIKOYACT 3aJaHus, IIPOBEPsEMbIEC B
tectax EI'O B Bompocax A7, A13-A18, A26, B1, B6-B8, C3, C5.
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BrinonHenue ynpakHeHu MO3BOJIUT BbIpa00OTAaTh MPaKTUUYECKHE
HaBBIKM, HEOOXOIMMBIE JIJIsl TOMCKA OTBETOB K TECTOBBIM 33JIaHUSIM.

KanpoBoe obecnieuenue nporpaMmsl:
[Tporpamma «O3amgadeHnas xumus» peanusyercs Ha 6aze MbOY «COII Ne 68 1. UensOuHcka»
YUUTEIeM XHUMHUHU, OHWOJOTHHU BBHICIICH KAaTErOpWUH, MEAaroroM JIOMOJHUTEIBHOTO 00pa3oBaHUS,
[IeIaroru4eckuii crax ooinee 17 ner.

2.3. DOPMbBI ATTECTAIIHU

[Tporpamma «O3anaueHHast XUMHUs HE TIPEAIoiaraeT Kakux-i1u00 CreualbHbIX 3a4ETHBIX WIN
9K3aMEHAIMOHHBIX 4acoB. TeKyIuii KOHTPOJIb OCYIIECTBIISIETCS B TEUEHUE BCErO Kypca OOydeHHs B
paznuuHbix  Qopmax. OcHOBHble (OPMBI TOJABEIEHUS WUTOTOB M  OLIEHKA PE3yJIbTaToB
0o0y4YeHHUs: KOHKYPChl IO PpEUIEHHI0 U COCTaBJICHHUIO 3aJa4; CEMMHAphl; 3KCIEpUMEHTaJIbHAs U
npakTHdeckas paboTa; ydyacTue B OJMMIIMAAaX M WHTEIIEKTyaldbHBIX MapadoHax; CMOTp 3HAHUH U
T.J.

[IpomexxyTouHast aTTecTalusl IMPOBOJMTCS KaK OLEHKA pe3ylbTaroB OOy4eHUs 3a TOA |
BKJIFOYAET B ceOsl MPOBEPKY TCOPETUUYECKUX 3HAHHM, NMPAKTHUYECKUX YMEHUM U HaBBIKOB. MTOoromas
aTTecTanyss BOCHUTAHHUKOB IPOBOJMUTCS IO OKOHYAHMIO OOYYeHHS TIO JIONOJHUTEIIHHOM
00pa30BaTeNIbHOI MporpamMmme.

Pe3ynbTaThl HTOTOBOM aTTECTAlMK O0OYUYAIOMIMXCS TOJKHBI OLEHUBATHCS TAKMM 00pa3oM, 4TOOBI
MOYKHO OBUIO OIPEAEIUTh:

- HACKOJIbKO JIOCTUTHYTHI TPOTHO3HPYEMBIE PE3YJIbTAThl JOMOJHUTEIBHONH 00pazoBaTeIbHON
IPOTPaMMBbl KaXKIbIM 00yUYaIOIMMCS;

- IOJTHOTY BBITTOJIHEHUSI TOTIOJIHUTEITFHON 00pa30BaTeIbHON MPOTPaMMBbL;

- pe3yJIbTaTUBHOCTb CAMOCTOSITEIIbHON JESATEIbHOCTH OOYYarollerocss B TEYEHHE BCEX TOJOB
00y4eHwusI.

[TapameTpsl NOBEIEHUS UTOTOB:

- KOJIMYECTBO  BOCHUTAHHUKOB (%), TIOJIHOCTPIO  OCBOMBIIMX  JIOTIOJHUTEIHHYIO
o0pa3oBaTeNbHYI0 MPOrpamMMy, OCBOMBUIMX MPOrpaMMy B HEOOXOJMMOW CTENEHH, HE OCBOMBIIMX
IpOTpaMMmy;;

- IPUYMHBI HE OCBOCHHUS AETbMHU 00pa30BaTeIbHON MPOTrPaMMBbI;

- HE0OXOAMMOCTh KOPPEKIIMU TIPOTPAMMBI.

Kpurepuu onieHKH pe3ysIbTaTUBHOCTH.

Kpurepun onieHKH ypOBHS TEOPETHYECKOM MOTOTOBKHU:

- BBICOKMH YpOBEHb — OOy4aroIIMHCS OCBOMJ MpakTU4decku Bech 00bEM 3HaHmii 100-80%,
NPEIYCMOTPEHHBIX TMPOTPAMMOM 3a KOHKPETHBIH TEPHOM; CIeNHANbHbIE TEPMHUHBI YHOTPEOIsieT
OCO3HAHHO M B IIOJTHOM COOTBETCTBHHU C MX COJAEPIKaHUEM;

- CpelHMI YpOBEHb — Yy oOOydJaromierocs oO0bEM YCBOCHHBIX 3HaHHWE coctaBisier 70-50%;
COYETaeT CIEeUaAbHYI0 TEPMUHOJIOTHIO ¢ OBITOBOIA;

- HUBKHA ypOBEeHb — oOyuwaromuiics oBiagen wmeHee dYem 50% o0béma 3HaAHUH,
IPEIYCMOTPEHHBIX TMpOrpaMMoOi; peOEHOK, Kak MpaBMIIO, W30eraer ymnoTpeOisTh ClelUalbHbIe
TEPMUHBI.

Kpurepuu onieHKH ypOBHS IPAaKTUYECKOM MOATOTOBKH:

- BBICOKMII ypoBeHb — oOyuvaromuiics oBmagen Ha 100-80% ymeHMSIMM M HaBbIKaMH,
NPEIYCMOTPEHHBIMUA IPOrpaMMOl 32 KOHKPETHBI mepuoja; paboraer ¢ 00OpyJOBaHUEM
CaMOCTOSITEJIbHO, HE€ HCIHBITHIBAET OCOOBIX TPYJHOCTEH; BBIIOJIHAET MNPAKTHUECKUE 3aJaHUs C
3JIEMEHTaMH TBOPYECTBA;
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- cpeHul ypoBeHb — y 00ydaromerocs 00bEM YCBOSHHBIX YMEHUN W HAaBBIKOB cocTasisieT 70-
50%; paboTaet ¢ 000pyIOBAaHUEM C TIOMOIIBIO TIEIarora; B OCHOBHOM, BEITIONHSIET 3aJaHMsI HA OCHOBE
obpasra;

- HU3KUH ypOBEHb - peOEHOK oBaaen MmeHnee yeM 50%, npeayCMOTPEHHBIX YMEHHUI U HaBBIKOB;

- peOEHOK HCHBITHIBACT CEPbE3HBIC 3aTPyIHEHHsS NpU paboTe ¢ 00OpyIOBaHUEM; PEOEHOK B
COCTOSTHUU BBITIOJIHATD JIMIIb TPOCTEHINNE IPAKTHUECKUE 3aJaHus TIe1arora.

[Tpu oOyueHHH MO MporpaMMe ydaliuecsi HOCTOSTHHO CONPUKAcaroTcs co ceporl CTaHOBJICHUS
JUYHOCTH OOydYaromuxcs (BBIOOp IIeNU, IOCTIKEHUE YCIeXa, CTPEMJICHHE HAWTH MOHUMaHHUE C
POBECHHKAMH, B3POCIIBIMH, YIIYUIICHUE B3AUMOOTHOIICHHUH C POIUTEIISIMU, U3)KUBAHHUE MOJIPOCTKOBBIX
KOMIUIEKCOB HETIOJIHOICHHOCTH). (OCHOBHBIM TNPUHIMII KOHTPOJS — CpPaBHEHUE pPE3yIbTaTOB
YUaIIerocsi ¢ ero COOCTBEHHBIMH, MPEIBIIYIIMMA PE3YJIbTaTAMH OT TEMBI K TEME, OT r0Ja K TOITy.

2.4. OHEHOYHBIE MATEPHAJIbI

Crneuudpuxanus

NneIarorH4ecKuX H3MepUTeIbHbIX MaTepPHaJIoB Mo nporpamme «O3ajayeHHas XUMMSD)

Hasznayenune IINMoB - MPOBEJCHUE MPOMEKYTOUHON aTTecTaly OOYYaIoIIUXCS IO
JIOTIOJIHUTEIBbHON 00111e00pa3oBaTesibHOl o01iepa3BuBatolieil nporpamme «O3agauyeHHas XUMUS» B
dopme nuarHoctuueckoil pabotbl. Llenb — ompeneneHue ypoBHS  (CTENEHH) JOCTHXKEHUS
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOECHMSI JONOJHUTENBHON 00111e00pa3oBaTeIbHON 00IIepa3BUBaOIIEH
nporpamme «O3agaueHHast XUMUS.

JIOKYMEHTBI, Olpe/e/siolue cogepKanne neJarornieckux H3MepuTeJbHbIX MaTePHAJIOB:
denepanbHbIil KOMIOHEHT FOCYJapCTBEHHOI'O 00pa30BaTeIbHOI0 CTaHAapTa OCHOBHOI'O 00ILEro
obpazoBanus o xumuu (ITpukas MunoOpazosanust Poccun ot 05.03.2004 Ne1089);

CTpyKTypa AHATHOCTHYECKOH padoThI

Kaxxaplii BapraHT 1MarHOCTUYECKOW pabOThI COCTOUT M3 JIBYX dacTed M BKiIO4aeT 12 3agaHuid.
OpnuHakoBele TO (opMe TMPEJICTaBIE€HUs] M YPOBHIO CJIOXHOCTH 3aJaHMsl CrPYNIUPOBaHBl B
OTIPEIETICHHBIX YacTsIX paOdOTHI.

Yacmv 1 copepxuT 6 3amaHuil ¢ BbIOOpOM oTBeTa (0a30BOro ypoBHS cilOXHOCTH). Mx
o0o3HavyeHue B padore: 1-5 u 1 3a1aHne ¢ KpaTKUM OTBETOM (TIOBBIIIEHHOTO YPOBHSI CIIOKHOCTH). Ero
o0o3HaueHue B padore: 6.

Yacme 2 conepkuT 1 3amaHue ¢ pa3BEpHYTbIM OTBETOM (BBICOKOI'O YpPOBHS cio0xHOCTH). Ero
oOo3HaueHue B padore: 12.

Bce 3aganust B paOoTe pacrosioKeHbl B IMOPSAKE HapacTarolied CIoXHOCTH. [lonst 3amaHuii
6a30BOr0, MOBBIIIEHHOTO U BBHICOKOTO YPOBHEH CIIOXHOCTH cocTaBuiia B pabote 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems BbinosHeHusi: 40 MuHyT

Kpurepun ouennBanus:

Yacts 1: 3aganue 1-5 ounenuBaercs B 1 6amn, 3aganue 6 oreHuBaeTcs B 2 Oaia

Yacts 1: 3amanue 12 oniennBaetcs B 3 Oamna

KommuecTBo 3aganmii KoauuectBo 6annos
Yacts 1 6 7
Yacts 2 1 3
Bcero 7 10

O0001IeHHBIH NJIAH AHATHOCTHYECKOH padoThl Aj1s 9 Ki1accoB

Ne IIpoBepsieMble 27IEMEHTBI COAEPIKAHMS Yposens | I[Ipumepro | Makcuman

CJIIO)KHOCTHU | €  BpeMs | bHBIN Oasl
3aJlaHMs | BBIIIOJIHEH | 3a

us BBIIIOJIHEH

3a/laHus ue
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3a/laHus
1. | Beluucienue MoJIsIipHON Macchl BENIECTBA b 3 1
2. Brranciienie KoiudecTsa BelecTBa b 3 1
3. | Berunciaenue oObemMa rasa npu H. y. b 3 1
4. | Pacuer uucna yacTtull (MOJIEKYJ, aTOMOB) IO €TrO b 3 1
Macce, M0 KOJUYECTBY BELIECTBA WM MO 00bEMY.
UYucno ABoraapo
5. Bremauciiense  MaccoBOW  IONIM  XUMHYECKOI'O b 3 1
DJICMEHTA B BEIIECTBE
6. | OmpeneneHue xapakTepa Cpelbl pacTBOpa KHUCIOT IT 10 2
M LEeIoYe € MOMOLIBKD  MHIUKATOPOB.
KauecTBeHHbIE peakiuu Ha HOHBI B PACTBOpPE
(xmopua-,  cymbdar-, KapOOHATHOHBI,  HOH
ammonusi). Ilomyuenue ra3000pa3HBIX BEIIECTB.
KauecTBeHHBIE  peakuud HAa  Ta3000pasHEIC
BellecTBa (KUCIOPO, BOAOPOM, YIJIEKHCIBIA Ta3,
aMMHMAK)
7. | BelunciaeHue MaccoBOW J0AM  PACTBOPEHHOIO B 15 3
BEIICCTBA B pacTBOpe. BhIUMCICHHE KOIWYECTBA
BEIIECTBa, Macchl MM O0beMa BellecTBa IO
KOJIMYECTBY BEIIECTBA, MACCe WM O0BEMY OJTHOTO
U3 PeareHTOB UJU MPOAYKTOB peakluu
JleMOHCTPAUMOHHBIA BapuaHT 1
1. Monspuas macca pocdopHOit KUCTOTH paBHA
1) 96r/moinn
2) 98r/mob
3) 82r/moinb
4)  94r/monn
1. Kakoe KOIMYeCTBO BelecTBa coaepkutcst B 16 r okcuna sxenesa (111)?
1) 0,1 monb
2) 1 momb
3) 0,5 momb
4) 10 moib
2. Ompenenute 00beM (H.Y.), KOTOPHIH 3aitmyT 0,25 MoJb KucIopoaa?
1) 5,61
2) 2,8n
3) 5,8n
4) 22.4n
3. Ompenenute YUCI0 MOJIEKY 5,611 a30Ta.
1) 15*10%
2) 6*10%
3) 1,5*10%
4) 2*10%
4. Ha kakoi quarpaMmme pacipeieJICHIHe MacCOBBIX JIOJICH 2JIEMEHTOB OTBEUACT

KOJINYECTBEHHOMY cocTaBy (ocdara aMMOHU?
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28%

Orser: D
5

YeranosuTe COOTBETCTBHE MEAIY ABYMA BCUISCTBAMH H PCAKTHBOM, € NOMOUILIO
KOTOPOro MOMXKHO PasJIHYMHTL YTH BELICCTBA.

BEUHIECTBA PEAKTHB
A) NaxCOj;u NaxS10: 1) CuClz
B) K:COsu LixCO: 2) HCI
B) NaxSOsn NaOH 3) MgO
4) K;PO,
A|lB|B

OTser:

6. 170r pacTBopa HUTpaTa cepebpa cMmemiani ¢ U30BITKOM pacTBopa XJIopHuaa HaTpus. Beiman
ocaiok Maccoii 8,61r. Beruncaute MaccoByrO J0JI0 COJIM B pacTBOpE HUTpaTa cepedpa.

2.5. METOANYECKOE OBECIIEYEHHE
®opmbl opranuzaiuu 3aHiaTuid. [Iporpamma npenycmaTpuBaeT NpUMEHEHHE Pa3iINYHbIX (opM
paboThI: IpyNIoOBON, MHAMBUIYAJIbHON (CO3/IaHME MPOEKTOB, MOATOTOBKA COOOLICHUH M JIOKJIAI0B),
muddepeHIMpoBaHHON (IO TpynnaMm) MpU BBINOJHEHUU J1a00paTOPHBIX M MpakTUdeckux padbor. B
3aBHCUMOCTH OT CHOCOOHOCTEH YyJaluxcsi MOXET NMPUMEHATHCS MHIUBUIYaJIbHO- TpyInoBas Gpopma
3aHSTHS, KOTJa eAaror yenseT BHUMaHUE HECKOJIbKUM yUeHHKaM (Kak MpaBWIO TEM, Y KOTO YTO-TO
HE T0JIy4aeTcs) B TO BpeMsi, KOria Ipyrue padoTaroT caMOCTOSTENbHO.

(DOpMBI 3aHATHH: HHAUBHUYAJIbHASA W TPYHIIOBAsA pa60Ta; aHaJInu3 OIJ_II/I6OK; CaMOCTOATCIIbHaA
pa60Ta; COpPCBHOBAHMUC, 3a4€CT, MCKIPCIMCTHBIC 3aHATHUA, MMPAKTUYCCKUC 3aHATU,
OKCIICPUMCHTAJIbHAaA pa60Ta; KOHKYPCEI IO COCTABJICHUIO 3aJla4 pa3HOro TUIla, KOHKYPCHI IO 3allUTC
COCTAaBJICHHBIX YUallIUMUCH 3a/1a4.

CrpykTypa 3aHATHHA. 3aHATHS B OCHOBHOM KOMOMHHMPOBAHHOTO THWIIA, BKJIIOYAIOT B ce0s
TEOPETUYECKYI0O U MpaKTU4YecKyto 4yacTH. OCOOEHHOCTBIO SIBISIETCS MPOBEACHHE JTabOpaTOPHBIX U
NPaKTUYECKUX paboT Ha 3aHATHSIX.
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Metoapl paboThl Ha 3aHATHH. METOAbI W TPHUEMBI OpPraHU3aAIMU y4eOHO-BOCIHMTATEIHHOTO
mporecca: OObsICHEHHE, paccka3 U Oecela, OKUBISIONIME WHTEPEC W aKTUBH3MPYIOIINE BHUMAHHUE.
Hcnonp30BaHWe HArJsAIHBIX MOCOOWE  (TabimuIl, PHUCYHKOB, KapTHH, IUIAKATOB, MOJCIICH),
JIEMOHCTPALIMOHHBIN MTOKAa3; YIPAXKHEHUs; TpaKTUUYeCKas padoTa; pelleHre TUIOBbIX 3a1a4. M3yuenue
MaTepuaja ¢ TIOMOIIBI0 MYJIBTHMEAMHHBIX CpeiacTB. MHAMBHIyalbHOE OOBSCHEHHUE OTIEIbHBIM
oOydJaromuMcsi 10 BOMPOCAaM HMHAWBHIYAIbHBIX, JKCICPUMEHTAIBHBIX paboT. VcmpasieHue
WHIUBUIyAJIbHBIX OomnOoK. [Touck m ananu3 mHdopmaiuu, padorta ¢ kauro. Ha HavanpHOM 3Tame
COBMECTHO C TIIeJaroroM, B JadbHEHIIEM CaMOCTOSTEIbHO. METOoAsl — YaCTHUYHO-TIOMCKOBBIH,
MCCJIeI0BATENbCKUH, TAOOpAaTOPHBIN, HHANBUAYAILHOTO OOYUCHHUSI; COCTABICHHUE Pa3HOTO THIIA 33]1a4
¥ KOMILJICKTOBaHHME MX B albOOM JUIsl UCIIOJIB30BAaHUSI HA YPOKAX XUMHUU; COCTABICHHE XUMUYECKUX
KPOCCBOP/IOB; IPUTOTOBJICHUE PACTBOPOB BEIIECTB ONPEICICHHON KOHLIEHTPALIUH JJIS1 KCTIOJIb30BAHUS
WX Ha IPAaKTHYECKUX padoTax mo xumuu. OpraHu3aius UCCIeI0BATEIbCKON IEATETbHOCTH YUaIIUXCs
B X0/IC BBITIOJIHCHHS JITAOOPATOPHBIX M MPAKTHICCKUX, IKCIIEPUMEHTAIBHBIX PadoT.

Mertoanyeckue pa3pabOTKU 3aHATHH TBOpYECKOro oObenuHeHus «O3ajadueHHas XUMUS» 3-TO
roga oOyuenus o reme «HaxoxxaeHne GopMyITbl OpraHMYECKOTO BEIIECTBAY.

Tperuit ron 3aHsATHII B TBOpuYecKOM oObeanHeHHH «(O3aJadueHHas XUMHUS» IpelycMaTpuBaeT
3aKpeIryIeHUe OCHOBHBIX THUIIOB 3ajauy Ha IPUMEPE OPraHMYECKUX BEILECTB, a TAK)XKE BBIINOJIHEHHE
MPaKTUYECKHX 3a7a4 Ha KaUeCTBEHHOE OlpesiesieHne opraHnndeckux Bemects. Ha temy «Haxoxnenue
(GopMyJibl OPraHUYECKOrO BEIIECTBAa» OTBEIEHO 5 4acoB: 2 yaca TEOpUH, 2 yaca MPAKTHUECKUX
3aHATHA ¥ 1 yac MHIUBUAYalIbHBIE KOHCYNbTaMU. Ha Bcex BHaax 3aHATUN pedsiTa 3HAKOMATCS CO
croco0amMy HAaXOXKACHUS MOJEKYJSPHOW (OPMYINBI BEIIECTBA: MO MACCOBBIM JIOJISIM BXOJISIINX
XUMHYECKHUX AJIEMEHTOB; IO OTHOCUTEIHHON IMJIOTHOCTHU JAHHOTO BEIIECTBA, IO KaKOMY- OO rasy;
ydaTcsi HaxoJIuThb (OPMYJIbI M 3aKpEIUISIOT YMEHHMs Ha HaxoxkjaeHue (opMysbl MO NPOAYKTaM
cropanus. OCHOBHbBIE HAaBBIKM IIO DPELIECHUIO JAaHHBIX THUIIOB 3aJad OHHU IIOJy4alOT B OCHOBHOM
o0pa3oBaHHH, a 3aHUMAsICh B JAHHOM TBOPYECKOM OObETMHEHUH, OHU COBEPIICHCTBYIOT CBOU 3HAHUS,
IOCPEJCTBOM  BBIMOJIHEHUS] OOpaTHBIX 3aJad W COCTAaBIAIOT aBTOPCKUE 3aJay, KOTOpbIE
BITOCJIEJICTBUHM KOMILIEKTYIOTCSI B COOPHUKH 33/1a4 U UCIIOJIb3YIOTCS B OCHOBHOM OOpa30oBaHUH.

B pesynbrare y nerei pacmmpsieTcsi IpOCTPAHCTBO 3HAHUM, MTOSBIISIETCS MOTUBALIMS K U3YUEHUIO
JAHHOTO TpeiMeTa (B MPOLECcce 3aHATUH CO3aeTCsl JOCTATOYHOE KOJIMYECTBO CUTYallui YCIIEIIHOCTH,
YTO MOTUBHpYET JeTeil). 3aHATus B Kpyxkke «O3agaueHHass XUMHUS» CWIBHO BIMAET HAa KayecTBO
yCIIEBa€MOCTH B OCHOBHOM OOpPa30BaHUM, MOBBIMIAS €ro, 4To Haubosiee aKTyaJlbHO B HAcToOsIlee
BpeMs (HEXBaTKa BPEMEHHU Ha YpPOKaX, YMEHBIIECHHE KOJMYECTBA YacOB, OTBEACHHBIX HAa H3Yy4YECHHE
npeaMeTa XUMUU - 1 yac B HeJleln0). Y mearora mnosiBjisieTcsl BpeMsi «yHUUTOXKEHUS» BCeX MpoOeos,
3a CYeT JOMOJIHUTEIHLHOr0 00pa30BaHusl.

P C3YyJIbTATOM O6y‘-ICHI/I}I SABJISIFOTCA  BBIITYCKU C60pHI/IKOB 3aa4, COCTAaBJICHHBIMU JCTbMH, Y
KOTOPBIX BO3SHHUKACT YYBCTBO YBECPECHHOCTHU, TOPAOCTHU NMEPE CBEPCTHUKAMU U YIUTCIIAMH.

Oxungaembple pe3ynbTaThl: 3HATh 00 OCOOEHHOCTSX CTPOCHHS OPTaHMYECKHX BEIIECTB, HX
MHOT000pa3ny, UX CBONCTBAaX; YMETh HAXOAWTh MOJEKYISIPHYIO (GOpPMYTy OPraHHYecKOro BEIIeCTBa
10 MaCCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB, MO MPOAYKTaM CTOPAaHMs U OTHOCUTEIHHOM TIJIOTHOCTH
€ro 1o Kakomy- J10o rasy.

[ToypouHOE€ MITaHUPOBAHUE TEMBI:

Tema «HaxoxaeHaue Ghopmysbl OO01ee Yacwl Yacrl NunuBunyans

OpPraHUYECKOro BEIIECTBA» (5 4acoB). | KOJUYECTB | TEOPUM | MPAKTUKHU HBIC
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0 4acoB KOHCYJIbTAIHH

1 Haxoxnenue MOJICKYJISIPHOM | 2 1 1

(dbopMysbl BEmIECTBa, O MacCOBBIM

JOJISIM XMUMHYECKHIX 3JIEMEHTOB.
2 Haxoxnenue MOJICKYJIIpHOH | 2 1 1

(dbopMysBl BEmIECTBA, MO MPOIYKTaM

CrOpaHusi ¥ IUIOTHOCTH €r0 MapoB MO

KaKoMY-JIH0O0 Ta3zy.
3 WupuBuyanbHbIe KOHCYJIBTAIIUH 1
HUtoro 5 2 2 1

PazpaboTka 3aHsATHIA 110 TaHHOU TEME.

Lenu u 3agayn:

1. ChopmupoBaTh cHenuagibHble YMEHHS M HaBBIKM [0 PEUICHHIO 3a7ad Ha HaXO0XKIECHUE
MOJICKYJISIPHOU (POpPMYJTBI BEIIECTBA IT0 MACCOBBIM JIOJISIM BXOJISIIUX JICMEHTOB.

2.T1oBTOpPUTH M 3aKPENHUTh 3HAHUS O CTPOEHUU U CBOMCTBAX OPraHUYECKUX BEIICCTB.

3.Ilpogomkars pa3BUBaTh y UIKOJIBHUKOB CAMOCTOSITEIBHOCTb, YMEHHE IPEOJI0JIEBaTh
TPYIHOCTH B YUECHHH.

4.Co3maHue TEAAaroru4ecKux CUTyallud  YCIEMIHOCTH JIJIi  TOBBIIIEHUSI COOCTBEHHOM
CaMOOIICHKH U CTaTyca yJalluxcs B rJ1a3ax CBEPCTHUKOB, MEJarOTOB U POIUTEIICH.

5.PazBuBaTh y JeTeil TO3HaBAaTENbHBIM HHTEPEC, CO3JaBas SMOLMOHAIBHBIE CHUTYyalluu
YAUBJIEHUS, 3aHUMATEIIbHOCTH, NapaI0KCaTbHOCTH.

6. dopMupoBaHHE IIO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUM JIOTUKOW pa3BUTHS
XAMHYECKON HAYKH.

7. IloaroroBuTh MaTepual K BeIycky Ne2 cOopHuKka 3a1au «O3a1aueHHass XUMUSD)

8.0TpenakTHpoBaTh U HameyaTaTh COOpHUK 3a1ad No2.

MeTobl U TPUEMBIL:

pEIIeHNE THUIOBBIX 33/1a4; HHAUBUTYAIbHBIN MTOAX0/1 B 00YUeHUH; H3YUY€HHE KOJIUYECTBEHHOTO U
KaueCTBEHHOT'O0 COCTaBa OPTaHWYECKUX BEIIECTB; COCTaBIEHHE OOpaTHBIX 3a/lady; KOHKYpC — 3aluTa
COCTaBIIEHHBIX 3a7a4; KOHKypc «O3amaub Apyra!y; KOMIJIEKTOBaHHE 3a/1a4 B COOPHUK;

3anstue Nel

Tema: HaxokaeHue MOJIEKYJSAPHO (opMyJbl BelecTBa, IO MACCOBBIM JI0JISIM

XUMHYE€CKHUX 3JICMECHTOB.
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XoJ1 3aHATHIA.

1. BeIsIBUTH YPOBEHb 3HAHUN O CTPOCHUU OPraHUYECKUX BEILECTB!

-[IPeJUI0KUTE pedaTaM psiJi BEUIECTB, B KOTOPOM HAaXOJATCSl OPraHUYECKUEe U HEOpraHU4ecKue
BEILIECTBA, U3 KOTOPOI'O OHU BBIOMPAIOT HEOOXOAUMBIE:

HCI, CH4, CO, C2Hs0H, CsHs, CH3COOH, CaCOs3, CaCz, CsH12 u T.1.

- HA IPUMEpE JTAaHHBIX COCIMHEHUI BCTIOMHUTH OCOOCHHOCTH CTPOCHHUSI OPTaHUYECKUX BELIECTB

- pa3bupaeM KadeCTBEHHBIH COCTaB OpPraHMYECKUX BEINECTB Ha IpUMEpe NpeicTaBUTENeH
KJIacca aJlkaHOB:

(B X cocTaB BXOJST JiBa BHUJA aTOMOB - YIJICPOJ U BOAOPOJ; YIJIEPOJ MPOSBISIET BaJCHTHOCTh
paBuyto |1V; Bxogsmuii yriepoa o0pa3yeT yriiepoaHble [EMOYKH )

2.IlepexoauM K KOJIMYECTBEHHOMY COCTaBY JaHHbIX BEILECTB:

-Ha IpUMepe MeTaHa OIpeJelisieM ero KauyeCTBEHHBIH M KOJUYECTBEHHBIH COCTaB, a TaKKe
OTHOCHUTEJIbHYIO INIOTHOCTh 110 KaKOMY — JIM00 rasy (laHHas 3ajjauya peraeTcsi BCe rpymnmnoii)

Pewenue:

a) CH4- Meran, naHHOe OpraHMYecKOe BELIECTBO OTHOCUTCA K KJaccy IpelesbHbIX
YTJIEBOAOPOIOB

6) KauecTBeHHBII cOCTaB: B COCTaB BXOAAT OJMH aTOM YIJIepoJa U YEThIpe aToMa BOJ0po/ia

B) KonnuecTBeHHBIN cOCTaB:

M (CHas) =12+1-4=16 r/monb

o (C)=?

16r — 100%

12r— x%
_12r-100% __

16r
o (H)=?
16T - 100%
4r - x%

X=25%

X 5%

r) OmnpeneneHre OTHOCUTENBHON TNIOTHOCTH METaHa Mo BOAOPOY:
_Mr(CH,) 16 g
Mr(H,) 2

H2

1) B 3akmrodeHne mpennaokKuTh pedsiTaM COCTaBUTh YCIOBUS 0OpaTHOW 3a1auu:
Omnpenenure ¢opmyny yriesogopona, B koropom o (C)=75 %, o(H)=25% u otHocuTenpHas

IUIOTHOCTB €r0 10 BOAOPOY paBHa §. V1 B kKauecTBe OTBETa HECKOJIBKO BAPUAHTOB:
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1)C2H2 2)CHa4 3)CeHs 4)CsHg

3.Be160p BEIIecTB MO KENAHUIO pedsiTa Ui COCTABICHUS 3a1a4

-OIPEIEISIFOTCS C BEIIECTBAMHU, C KOTOPHIMU OHHM OyIyT paboTaTh M HAUMHAIOT OMPEIENATh UX
KayeCTBEHHBIN COCTaB, a TAK)KE OTHOCUTENbHYIO INIOTHOCTh 3THX BELIECTB

4.BBISSCHUTH B KOHIIE 3aHSTHS, KAKAE TPYAHOCTH 10 JAHHOMY THUITY 3a]1a4 HMEIOTCS Y JIeTEeH.

- KaKOW dTal B PEIICHUH 33/1a4 HE TTOHITCH?

- KaKue TPYJIHOCTH U Ha KaKoM 3T1are?

- JUISL 4YE€TO 3TO BCE 5 JeNai0?

3ansarue Ne2

Tema: CocraBiieHue YCJOBHH 3aJay € HCHOJb30BAHME MACCOBOH [10JM XMMHYECKHX
3JIEMEHTOB M OTHOCHUTEJIbHOI MJIOTHOCTH BelleCTBA OTHOCHUTEJIBLHO KAKOI0-J1u00 ra3000pa3Horo
BelllecTBa.

1.CocraBnenue yciaoBui 3a1a4 (MHAUBUIYyaIbHAs paboTa)

-HCTIONIB3YS pEIICHUs 3amad ¢ 3aHsaThs Nel, pelsita COCTAaBISIOT OOpaTHBIC YCIIOBHUS, C
UCIIOJIb30BaHUEM PE3YIIbTaTOB PELICHUS

2. Konkypc «O3anaus apyra»

- TIOCJIE COCTABJICHHS YCJIOBHH 3adad, pedsrtaM mpenjgaraéM OOMEHSThCA YCIOBUAMH U
nornmpoOOBaTh PENIUTH JTAHHBIC 33Ja4H

- TIOCJIe BBIMOJTHEHUSI 33/1aHU TIOJIBOAUM UTOT U BBICHSAEM, KTO CIIPABUIICS C PEIICHUEM 33/1a4U

3.IlonBenenue UTOroB

- CMOT s CIIpaBUTCS C 3a7a4eit npyra?

-CMOT JIM 033J1a4UTh Apyra?

-IIOMOTal0 JPYTY B 3aMOJHEHUU MPOOETIOB MO PEUICHUIO JaHHOTO THIIA 33124

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

3amanue Ne3

Tema: Haxo:kaeHue MoJiekyJsipHOH (GoOpMYyJIbI BelleCcTBa, MO0 INPOAYKTAM CrOpPaHHUs H
OTHOCUTEJIbHOM MJIOTHOCTH BEIIECTBA M0 KAKOMY-J1U00 rasy.

1. BeIssBUTH yMEHHUS 10 PEUICHUIO 33a7a4 Ha JAHHYIO TEMY U MOMBITATHCS YCTPAHUTH MPOOEIHI:
BMECTE pelllaeM 3a7ady Ha ONpe/eJeHue MacChl WM 00beMa BEIIECTB, 00pa3yIOIMX MpU CTOPAHUHU
OpPTaHMYECKUX BEIICCTB

Onpenenute OTHOCUTEIBHYIO IIOTHOCTH ATHIJIOBOTO CHHPTa MO BOJOPOAY; HAWTH, CKOJBKO
BBIJICTIUTCSI TUTPOB YIIIEKUCIIOTO Ta3a (H.y.) ¥ BOJbI, IPU CTOpPaHHUH dTaHoda Maccoit 40 rpamm?

Pemenue:

a) CocraBieHHe YpaBHEHHSI peakluu

40r X yr
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CoHs0OH +3 02— 2C0O2+3 H 0 + Q
461 /vom 22,45mom  18r/mom
46, 44,8, 56,
0) HaxoauM OTHOCHUTENBHYIO INIOTHOCTh CITMPTA MO BOJOPOIY:
Mr(C,H,OH ) _46 _ A
Mr(H,) 2

H2=

B) Haxomaum 06beM 00pa3oBaBIIero yrieKUciIoro rasa,
npu cropanuu 40 rpaMm 3TaHoJIa

40r—-Xn

46r — 22,4*2n

| 40* 224% 2

X

=38,95 1 (CO)

r) Haxonum maccy oOpa3oBaBieiicst BOJIBI TP CrOpaHUH 3TaHOIa Maccoit 40 rpamm
40r-xr
46r-56r
 40* 56
46

2. Ucnionb3ys pe3ysbTaThl pelleHus, pejiararo pedsaraM cCOCTaBUTh YCIOBUS OOpaTHOM 3a/1a4u:

X =48,7 rpamm (H20)

Omnpenenure (HopMyay KHUCIOPOAOCOJAECPHKALIETO OPraHMYECKOTo COECTUHEHHs, €CIU INPH €ro
cropanuu maccoit 40 rpaMM oOpa3oBajicsl YIJIEeKHCIbIM ra3 oobeMoM 38,95auTpa u Boga maccoit 48,7
rpaMM, OTHOCUTENIbHAS TUIOTHOCTh ATOT'O BEIIECTBA MO BOJOPOAY paBHa 247

3.lanee pebsiTa BEIOUPAIOT MO HECKOJBKO YIIIEBOAOPOAOB M HAUMHAIOT PabOTaTh ¢ HUMHU:

0epyT UX MPOU3BOJHBIC MACChl HJIM 00BEMBI M HAXOAAT OTHOCUTENBHYIO TNIOTHOCTh IO KAaKOMY-
100 ra3zy, a Tak’Ke Macchl WM 00beMbl 00pa30BaHHBIX ITPH CTOPAHUH BEIIECTB

4 .BEISICHUTE B KOHIIC 3aHATHUSA, KAKHUC TPYAHOCTH 110 JAHHOMY THUITY 3a1a49 UMCIOTCA Yy HeTeI\/’I.

- KaKOH 3Tal B peIIeHUH 33]a4 He MMOHATEH?

- KaKHe TPYIHOCTH M Ha KaKoM dTare?

- JUISA 4Eero ATO BCE o Jaeaaro?

3anarue Ned

Tema: CocTaBiieHne yCJOBHi 3aa4 M0 pe3y/ibTaTaM yiKe pellleHHBIX 3aJa4 (HaXOoxXJeHHe
MOJIEKYJISIpHOM (hOpMYJIBI BEIIECTBA 110 MPOYKTaM CTOPaHHs U OTHOCUTENbHOM MIIOTHOCTH)

1.CocraBnenue yciaoBui 3a1a4 (MHAUBUAYaIbHAs paboTa)

-MCTIONb3yd pelleHus 3anad ¢ 3aHsaTus Ne3, pebsita COCTAaBIAIOT OOpaTHBIE YCIIOBUS, C

UCIIOJIb30BAHUEM PE3YJIbTAaTOB PEIIECHUS
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2. Konkypc «O3agaupb apyra»

- TIOCIIC COCTAaBJICHHUS YCJIOBHH 3ajmad, pedsTaM mpenjgaraeM OOMEHSTbCS YCIOBHAMU U
HOIPOOOBaTh PEIINTh JaHHbIE 33/1a4H

- [I0CJI€ BBHIMOJIHEHUS 3a/1aHUH 110IBOAUM UTOT U BBIACHSIEM, KTO CIIPABUJICS C PELICHUEM 3a]1aun

3.IlonBeneHue UTOroB

- CMOT s CIIPAaBUTCH € 3aaueil npyra?

-CMOT JIU 03aJIa4uTh Apyra?

-[I0MOT'at0 JPYTy UCIPABUTh OLIMOKU M YCTPAHUTH MPOOeEIIbl B PEILICHUH JAHHOTO TUIA 3a1a4

-1 IOHSJI, KaK pelaTh 3a/1a4i JAHHOTO TUma?

3anstue Ne5

Tema: [loAroToBKa K BBINYCKY 04epeaHOro cOopHuKa 3a1a4 «O3aiaueHHAs XUMHUSA»

1.ITonroroBka matepuana Juist coopauka 3agad Ne2 «O3asaueHHass XUMUS»

- 0TOOp 3a/1ay g COOpHUKA

- peIaKTUPOBAHKE 33/1a4 U YCIOBUH 33134

- IpOBEpKa 3a1a4

2.Brimyck cOopHuKa 3a1a4

- pacmpenerneHue 00sS3aHHOCTEH (KOMIBIOTEpHAs BEPCTKA; pENaKTHPOBaHHUE, OpOIIIOPOBKA;
1e4arh).

3.006c¢cyxaeHne HoMepa U MIaHbl Ha Oy1yIui BBITYCK.

Ortuer o paborte:

1.Boimyck cOopHuka 3ama4 Ne2 «O3anaueHHas XUMUS») U UCIIOIb30BaHUE €0 HAa yPOKaxX XUMHUH.
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PA3JIEJI 3. CIIUCOK JIMTEPATYPbI

3.1. CIIMCOK JIMTEPATYPBI IJIS1 HEJAT'OT'A

1.  Axodod, P. UckyccrBo pemenus npobiiem. M.: Mup, 1982;

2. AnamoBuu, T.II., BacunseBa, I'.., MeukoBckuii, C.A. COOpHUK OJMMIHAJHBIX 3a7ad II0
xumun. Munck: Haponnas acsera, 1980; borosiBnenckas J1.b. Ilytu k TBopuectBy. M.: 3Hanue, 1981;
3. Epwirun, [.I1., umkun, E.A. Metonuka pemenus 3aaad no xumu. M.: [Ipocsemenue, 1989;
Konkypcubiii sk3ameH no xumuu: PykoBojactBo juis abutypuentoB. B 6 4. // mom pen. H.E.
Ky3pmenko. M.: U3n-8o MI'Y, 1992;

4, Kysbmenko, H.E., Epemun, B.B., [Tonkos, B.A. Xumust 1Jisi MIKOJIBHUKOB CTAPIIMX KJIACCOB U
ocTymnarmmux B By3sl. M.: JIpoda, 1995;

5. Kymmapes, A.A. Yunmcs pemats 3agaun no xumun. M.: Hlkona-IIpecc, 1996;

6. Jlnaun, P.A., Momnouko, B.A. Xumus mis abutypuentoB. OT cpenHed MIKOIbI K By3y. M.:
Xumus, 1993;

7. Moscym3zane, O.M., A6bacoBa, I'.A., 3axapoukuna, T.I'. Xumus B Borpocax ¢ UCHOJIb30BaHUEM
OBM. M.: Beicmas mkona, 1991; Ilonbckue xumudeckue onmmmmuansl (cOopHHK 3amad). [lep. ¢
nonbck. [LT. BysHoBckoii u ap. // mox pexn. C.C. Uypanosa. M.: Mup, 1980;

8.  Cemenos, M.H. 3amaun mo XMMu¥ TOBBIIIICHHOHN CIIOXKHOCTH It a0uTypreHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;

9. CypoBuesa, P.II., Capunkwmii, C.H. 3amanuss 1Mo XuUMUH JUISI CaMOCTOSITEIILHOW pPabOTHI
yuamuxcs. M.: [Ipocerienue, 1991; Xumuueckue onumnuaist B mmkose. /Coct. C.H. ITepuatkun. M.
HITO «O6pa3oBanuey, 1997,

10. Xomuenko, I'.H., Xomuenko, W.I'. 3amaun nmo xumMuu Jyisi MOCTYyMAOMUX B By3bl. — M.: HoBas
Bomna, 1997;

11. [Hrpemmaep, I'.U., Xoxnosa, A.M. MeToauka pemieHus: pacueTHbIX 3a1ad o xumuu: Ilocobue
i yaurens. M.: IIpocsemenue, 1998.

3.2. MUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbI

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

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

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

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

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

http://school-collection.edu.ru/catalog/rubr/eb17hb17a-6bcc-01ab-0e3a-alcd26d56d67;

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

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

Kowmmnacxktn1uck u: Hupposas 6a3a Bugeo «Xumus. CereBas Bepcusi». MHCTUTYT HOBBIX
texnosoruil. 2006; Buptyansnas mkona Kupumia u Medoaus. «Ypoku xumun Kupunna u Medoaus
8-9 «xmacc, 10-11 xmaccy. OOO «Kupumn u Medomuity. 2002; «Otkpbeitas xumus». 00O
«®Duzukony. 2005; Bam penerutop «Xumusa 7-11 kmaccy. OOO  «PaBHoBecue». 2004,
OO6pa3zoBatenpHasl KOJUICKIUA. XUMHUS JUIsl BceX — X XI[: XuMHUUYECKHe ONBITHI CO B3phIBAMH U 0e€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-ITabmumunry. 2006; Xumus. MynsTuMenuiitHoe yuyeOHOe mocoOue HOBOTO oOpasma. 8—9
KJacc. DnekrponHas oubnuoreka. «lIpocsenienney». 2002.

3.3. CHUCOK JIMTEPATYPBI JUIS1 JETEI M POAUTEJIEN

1. Epeirun, JI.I1., I'paGoBeiii, A.K.3amaun W mpuMepbl MO0 XUMHH C MEXIPEIMETHBIM
coaepxanueM (cnenmnpeamersl). M.: Beicias mkona, 1989;

2. KonkypcHblii 3x3ameH mo xumuu: PykoBojctBo mist abutypuentoB MI'Y. Ilox pen.
H.E.Ky3pmenko. M.: U3n-so MI'Y, 1993;

3. Kysbmenko, H.E., Epemun, B.B., Ilonkos, B.A. Xumus s MIKOJIBHUKOB CTapLINX
KJIACCOB M MOCTyMHAromuX B BY3bl. M.: [Ipocda, 1995;

4, Kymnapes, A.A. Yuumcs pemate 3agaun no xumuu. M.: lkona-IIpecc, 1996; JIngun
P.A., Monouko B.A.Xumus nyist abutypuentoB. OT cpepnHeit mkoiibl K By3y. M.: Xumus, 1993;

5. Cemenos, M.H. 3aiaun 1o XMMUU MOBBIIIEHHON CIIOXKHOCTH A7l aOUTYpUEeHTOB. B 4 u.
JI.: U3n-Bo JII'Y, 1991;

6. [Ty3akos, C.A., Ilonkos, B.A. ITocobue nmo xumuu J1j1sl MOCTYMAOIIUX B BY3bl. Bompochsl,
ynpaxHeHus, 3a1a4i. O0pasipl SK3aMeHalMOHHbIX OnseToB. M.: Briciias mkona, 2000;

7. Copokun, B.B., 3nmotaukoB, O.I'. Xumus B Ttecrax: IlocoOme misd IIKOJIBHUKOB M
adburypuentoB. CI16: Xumus, 1996;

8. CyposueBa, P.II., CaBuukuii, C.H., HWBanoBa, P.I'. 3amanus no xumum s
CaMOCTOSTENIbHOU paboThl yuamuxcs. 2-¢ u3a. M.: [Ipocsemenue, 1981;

9. Xomuenko, ['.I1., Xomuenko, W.I'. COopHHK 33724 10 XUMHH AJIS1 TOCTYHAIOIINX B BY3bI:

VYuebnoe nmocobue. 4-¢ uzn. M.: Hosast Bonna, 2002;
10. Xomuenko, I'.I1. Xumus nns noctynaromux B By3sl. M.: Beiciias mkosna, 2000.



