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1.KoMIiekC OCHOBHBIX XapaAKTEePUCTHK MPOTrPaMMBI.

1.1. [TogscHUTEIHLHAA 3aANIUCKA

HanpasJ/ieHHOCTH NporpaMMabI: €CTECTBEHHOHAy4Hasl, NpeAHa3HadyeHa Ui
JOTIOTHUTEIBHOTO M3y4YeHUs XMMHMM, Kak Ha ©0a30BOM, TaKk W Ha MPO(HUILHOM YpOBHE.
Peanu3anus  gaHHOW  mporpaMMbl — NpelyCMaTpUBaeT  MCIOJIb30BaHHE  00OpYyIOBaHUS
ecTecTBeHHOHayyHoro mnpo¢uns «Touka pocTay, NOJYYEHHOTO B paMKax pealu3aluu
HAI[MOHAJILHOTO ITPOEKTA.

[Iporpamma pa3paboTana B COOTBETCTBUH CO CIETYIOIIMMH HOPMAaTHBHBIMH TJOKYMEHTAMHU:
- ®enepanbHbIM 3aKOHOM OT 29.12.2021 1. No273-D3 «O6 ob6pa3zoBanun B POy

- [Ipuxazom Munuctepcra npocpemenns Poccutickoit @eneparuu 0109.11.2018 1. Ne196 «O6
yrBepxaeHun [lopsiika opraHu3aluu U OCYLIECTBICHUS 00pa30BaTEIbHON NEATEIbHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»

- [lucekMom MunucrepcTBa oOpa3oBanuss u Hayku Poccuiickonr ®eneparuu ot 18.11.2015
Ne093242 o wnHanpaBiaeHun «MeTOOUYECKMX  PEKOMEHJALUNH 1O  MPOEKTUPOBAHUIO
JOTIOTHUTEIBHBIX ~ OoO0Ieo0pa3oBaTeIbHbIX  NporpaMMm  (BKJIOYash ~ Pa3HOYpPOBHEBHIC
IIPOrPaMMBI)»

[Tonoxennem o nomosHUTENEHOM 00pazoBanuu B MBOY COIII c.®amépka

AKTyaJILHOCTL HnporpamMmal. IIporpamma «O3anayennas XUMU» UMEET
npo(ecCHOHANEHYIO HANPaBIEHHOCTh. YUYEHHUKY, M30paBIIEeMy XUMHYECKYIO CIICIHATbHOCTb,
OHa TIOMOXET OBJIAJIETh B COBEPIICHCTBE HEOOXOJAMMBIMH TPUEMaMU YMCTBEHHOU
JIEATEIIbHOCTH, Pa3BUTh TBOPYECKOE MBINUICHUE. BaXHBIM KOMIIOHEHTOM JTOro Mpolecca
SIBIISICTCS. YMEHHE peliaTh XUMUYECKHE 3a7aul, TaK KaK OHO BCETJa CBS3aHO C 00Jee CIOKHOM
MBICIIUTEIIBHOW JEATENIBHOCTBIO. J[Is TeX, KTO CMOXET OBJANETh COJICPKAHUEM JTAHHOMU
MporpamMMbl, PEIICHHE 3ajad He OyJeT BBI3BIBaTH 0COOBIX TpymHocTed. [Iporecc perneHus
CTAaHET YBJICKATEIbHBIM M OYJET NPUHOCHUTH YAOBJIECTBOPEHHE, MOJAOOHOE TOMY, KOTOpPOE
MOJTy4aroT JIIOOUTENH pas3rajblBaHUs KPOCCBOPAOB. YMEHHUE pellaTh 3aJadd pa3BUBACTCS B
nporecce OOY4YeHHs, U Pa3BUTh STO YMEHHE MOXKHO TOJBKO OJHHUM TyTeM — IOCTOSHHO,

CUCTEMATUYCCKU pCIIATh 3aJa4u.

C mnomompio mporpammbl  «O3agayeHHas XHUMHUS» IIKOJIBHUK NPUOOPETET W  3aKperuT
MPAKTUYECKHE HABBIKM B PabOTE C BEIIECTBAMHM, BBIMOIHSIS Pa3IUIHOTO YPOBHS CIIOKHOCTH
MPAKTUYECKHE 3a/IaHusl. B CBS3M ¢ 3TUM JaHHYIO TPOrpaMMy 1o (GopMe CoAep KaHus U mpoliecca
HeI[aFOFquCKOﬁ ACATCIIBHOCTU MOXKHO OTHECTH K I/IHTGI‘pI/IpOBaHHOMy BUAY, T.K. OHa
00BEIMHSCT B 11€JI0€ 00JIaCTH OCHOBHOTO U JJOTIOJHUTEIHLHOTO 00pa30BaHuUs.

HoBusna. 3a OCHOBY TIporpaMMbl Oblila BbIOpaHa aBTOPCKas MpOrpamMma JOTOJIHUTETBHOTO
obpazoBanust 8—11 kimaccel «O3amauenHas xumus» C. b. ToJCTOXWHCKOWM, Y4YHTENss XWMUU,



nejarora JOTIOJHUTEILHOTO oOOpa3oBaHus IieHTpa oOpazoBanusi Ne 1475 1. Mocksa,
[DnexTpoHHBIH  pecypchttp:/him.1september.ru/view_article.php?ID=201000403]. HoBuzna
nporpaMMbl  «O3aadeHHas XUMHS» OCHOBaHA Ha IPOBEICHUW 3aHATHH C HCIOJb30BaHUEM
obopymoBanus 1eHTpa «Touka pocTtay. ITO MO3BOJISIET CO3AATh YCIOBUS:

- JUI pacIIMpEeHUs] COACP)KaHUS MIKOJIBHOTO XWMHYECKOTO OOpa3OBaHUS; - IS TOBBIIICHHUS

[IO3HABAaTEIbHON AaKTHUBHOCTU B eCTeCTBeHHOHaY‘-IHOﬁ O6J'IaCTI/I; AJid pa3BUTHA JTUYHOCTU
peb€nka, ero cmocoOHOCTEH, (OPMHPOBAHUS W YIOBJICTBOPECHUS COIMAIBHO 3HAYMMBIX
UHTEPECOB U NMOTPEOHOCTEH;

- U1 paboTHI ¢ OJapEHHBIMH MIKOJIBHUKAMH, OPTaHU3ALMU WX PA3BUTHUS B PA3TUYHBIX 00JIaCTSX
00pa3oBaTeNbHON, TBOPUECKON ACATEIBHOCTH.

[Ipumenss mudpoBble 7a00OpPaTOPUM HA 3AHATUSAX MO XMMHUH, YdYalldecs MOTYT BBIOJIHHUTH
71a0opaTOpHbIE U MPAKTUYECKUE PaOOTHI.

OT1anunTe/bHbIE 0COOEHHOCTH.
[Ipennaraemblii Kypc HOCHUT OOYYarOIINi, pa3BUBAIOIINN M COIMAIBHBIN XapakTep, MO3BOJISIET

OPHUEHTHPOBATHCS Ha BBIOOp OymyIiei npodeccun Bpaya, TeHETHKA, OMOJIOTa, YKOJIoTa.

Anpecat

[Tporpamma pazpaborana ans yuyammxcst 8-11 kiaccoB, Konu4ecTBO jaereil B rpymme — 12—15
yenoBeK. Bo3pacT nerei, y4acTBYIONIIMX B pealin3aliyu JaHHOH 00pa3oBaTelbHOI MPOrpaMMBbl:
14-18 ner.

O0bem nmporpamMmbl: 144 yaca

Cpoxn:

4 rona (36 mecsueB). C yueToM 0COOCHHOCTEH BO3pacTa U yPOBHS MOJATOTOBKU JETei

JlaHHas1 IporpamMma MOXKET aJalTUPOBAaThCs, HaIIpUMep: | yac B HEJIENt0, CPOK peanu3anuu 4
roja.
B rpymnmet 1-ro u 2-ro roga o0ydeHuss MOTyT Habupatbes AeTH U3 8—9-X KI1accoB, a TaKKe

CTaplLIMe 110 BO3pacTy, T.€. yueHuku 10-x u 11-x knaccoB. B nocnenyromux rpynnax (3—4-i

roJibl OOYYEHHMS) 3aHUMAIOTCS ICTH, 00JIe€ MOATOTOBICHHBIC 110 JAHHOMY MIPEAMETY.

Pesxxum 3ansaTHil:
1 yac B Henento, 36 4acoB B rof, 3aHATUA 110 45MUHYT.

1.2. Heab 1 32124 NPOrpaMMbl

Ieab: passuTHe HHTEIEKTYAIBHOTO M TBOPYECKOTO MOTEHIMANA IETEN HA OCHOBE

(dbopMUpPOBaHUS ONEPALMOHHBIX CITIOCOOOB YMCTBEHHBIX J€UCTBUIN MO PEIICHUIO0 TEOPETUUECKUX

U MPAaKTUUCCKHUX 3a/a4 B 00J1acTH XMMUH.

3agaumn:

o0vyyaromme:



http://him.1september.ru/view_article.php?ID=201000403
http://him.1september.ru/view_article.php?ID=201000403

COBCPHICHCTBOBATh 3HAHHA YYalllUXCA O THUIIAX PACUCTHBIX 3ada4 W aJlfOPUTMax HX

peuieHus;

dbopMupOBaHHE MPAKTHUYECKOIO YMEHHS IPH PEHIeHUHM SKCIEPUMEHTAIbHBIX 3a7ad Ha

pacro3HaBaHHUE BCIICCTB,

IMMOBTOPCHHUC, 3aKPCIJICHUC OCHOBHBIX HOHHTI/II\/'I, 3aKOHOB, Teopnﬁ, a TaKXC HAYYHBbIX

(axTOB, 00pa3yIOIMNX XUMHYECKYIO HAYKY;

COBEPIICHCTBOBATh YMEHUS PEILIATh 3a1a4l UHTEIPUPOBAHHOIO TUIIA; PA3BHUBAIOIIINC:

pa3BHBATh JIOTHYECKOE MBIIUICHUE yYallUXCsl MPH PEIICHUH 3a7ad C HeCTaHIapTHBIMH
(bopMynUpOBKaMH;

pa3BHUBATh CaMOCTOSTEIILHOCTh, YMEHUE MIPEOI0JICBATh TPYJHOCTH B YUCHHHU; * pPa3BHBATh
NPAaKTHYECKHE YMEHHUS YYalIUXCS MPU BBHIIOJIHEHHH MPAKTHYECKUX SKCIEPHUMEHTATBHBIX
3a/1a4;

pa3BUBaTh HABBIKM CaMOCTOSITEIBHOH paboThl U y4yeOHO-KOMMYHUKATHUBHBIC YMEHMS.

BOCIIMTATCJIbHBIC!

CcOo3aaBaTh IMIIC€AAroru4ycCKux CI/ITyaHI/Iﬁ YCICHIHOCTH JII TIOBBINICHUSA COOCTBEHHOI

CaMOOIICHKHU U CTATyCa yHallluXCs B I'lla3aX CBEPCTHUKOB, ICAAroroB u pOHHTeHeﬁ;

dbopMupoOBaTh MO3HABATENIbHBIE CIIOCOOHOCTEW B COOTBETCTBUU C JIOTUKOW DPa3BUTHUS

XUMHUYECKON HAyKH; ® COAEMCTBOBATH B MPO(OPUEHTALINHU IIKOJIHLHUKOB.

1.3. Conepskanue nporpamMmbl

YYEBHO-TEMATHYECKHWH ILUIAH

Nen/ HaumenoBanue pasjaesia, TeMbl OO0uuii 00bemM B yacax | @opma
n Bcero | Teop | [IpakT | arrecranuu/
usl HKa KOHTPOJIs
1 200 obyuenusn
1 BBoaHoe 3ansiTHE. 1 1
3agaum U3 cTaKaHa C pACTBOPOM. 10 3 7
2-3 Brlunciienne MaccoBOM 10U PAaCTBOPEHHOTO| 2 1 1 COCTaBIICH UsI
BEIIeCTBA B pacTBope. [IpouenTHas, 3a1a4 1o
KOHIICHTPAIIHS. JIAHHO# TeMe;
4-6 Pacdetsl, cBSI3aHHBIE C MOJISIPHOM 3 1 2
KOHIIEHTpaluei
7-10 | Ilepexon oT OJIHOTO BHJIA 4 1 3
KOHILICHTPALUK K IpyroMmy.
11 NuauBunyanpHast KOHCYJIbTaLUS 1 1
3aKOHBI NPUPOABLI B MUPE XUMHUH 15 3 12




12-13 | Tpenaxep pacdetoB 1o popmysie BemecTna. | 2 1 1 OOcyxeH ne
14 Beruucnenue OTHOIIEHUH — Macc 1 1 aJro-
3JIEMECHTOB B BCIHICCTBC PUTMACOCTABJICHUA
15 Onpenenenue MaccoBod  gonu  xumuue 1 1 3a7a4 MO JaHHOU
5JIEMEHTA B BELIECTBE Teme, ydactHe B
16 PacyeTr macchl anemeHTa 1Mo mM3BeCTHOM macce 110.01 1 OHHMHTAMC 1o
BEIIIECTBA, COJIEPIKAIIETO JAHHBIN 2JIEMEHT Eirgsl;ﬂya [
17-18 | Beruncimenue wMacchl BemlecTsa no Macce 217.01 2 KOHCYJTBTA IJHH
3JICMEHTa B HEM 24.01
19 Brlunciienre koauyecTBa BEECTBa MO €ro 131.01 1
Macce
20 Pacuer MacChl 10 WU3BECTHOMY 107.02 1
KOJIMYECTBY BEIIECTBA
21-23 | Pacuer mpocteiimeil ¢gopmynsl BemecTBa 1o 314.02 | 1 2
MAacCCOBBIM JOJIIM 3JIEMEHTOB B COEIMHCHUN 21.02
28.02
24-26 | Pacuer uymcima wacTMil II0 €ro macce, 1o 307.03 | 1 2
KOJIMYECTBY BEILECTBA HIIH MO 00BEMY. 14.03
21.03
O3agaveHHBIE ra3bl. 8 2 6
27-28 | OnpeneneHne OTHOCUTENIBHOM INIOTHOCTH rasa | 228.03 | 1 1 COCTaBJICH
04.04 U 33124 Ha
JIaHHYIO0
29 Brruucnenue OTHOCUTEIIbHOM MoJieKkyJisspHo] 111.04 1 Temy;
MacChI TI0 €r0 OTHOCUTEIHHOM ITIOTHOCTH y4acTue B
30 Omnpenenenne mMacchl Ta3000pa3HOro BemecTBa mo| 118.04 1 OMuMITHane
ero 00beMy. MoJSIpHBIA 00beM Ta30B TI0 XvMuH,
31 Breruncnenue o0bema razoo0pa3Horo Bemectsa mo| 125.04 1
€ro Macce, 1o KOJIM4YECTBY BEIIECTBA
32-33 | Onpenenenue (HopMyibl BEMIECTBA MO MAacCOBBIM | 216.05 | 1 1
JIOJIIM 3JIEMEHTOB M OTHOCHTCIIbHOHM IuIOTHOCTH | 23.05
rasza
34 NunuBuyanbHas KOHCYJIbTAllUS 1 1 Kownkypcst
35-36 HUTorosoe 3ansiTue 2 2 «Osanas
IpyTay,
«uTennexr
YaJIbHBIN
MapadoH».
Hroro 3a 1 rox o0yyeHus 36 9 27
Neni/m HaunmenoBanue pa3jeJia, TeMbl OO0mmii 00beM B yacax | Popma
Bcero | Teop | Ilpakr | arrecrauun/
ust — KOHTPOJIsSA
2 200 obyuenusn
1 BBoanoe 3ansiTue. 1 1
O3agayeHHble HEOPraHMYECKH e BellecTBA. 20 7 13
2-3 Breruncnenne wmacchl  (KonM4YecTBa  BEIIECTBa) | 2 1 1 Camocrosite
NPOAYKTOB pEaKIMUd M0 Macce (KOJIMYECTBY msBa4 paGota
BEIIIECTBA) UCXOJIHBIX BEIICCTB. 110 cocTapIci




4-5 Brrancienne odbema ra3oB IO M3BECTHOM Macce | 2 2 10 337184 U
(KOJIMYECTBY BELIECTBA) OJHOIO M3 BCTYMAOLIMX ogopmreni io
B PEAKIMIO WU MOJYYaIOIIUXCA B pe3yibTare eé Ezpzquax -
BCIICCTB. WCTIOJIb30BAHUS
6-7 Pacuer  00BEMHBIX  OTHOIIEHHI  Ta30B m 2 1 1 Ha ypoKax
XHUMHH.
XUMHYECKUM YPaBHEHUSIM
8 Pacuersl 10 TEpPMOXUMHUYECKUM YPABHEHUAM 1 1 ToaroTosKa u
9-11 | Pacuersl N0 XMMHUYECKUM ypaBHEHUSIM, €CIIU OJHO| 3 1 2 ydactue B
U3 pearupyronix BEIecTB B U30bITKeE OJIMMITNANC TI0
12-13 | Onpenenenre MacCoBOM WM 0OBEMHOM 10K 2 1 1 XAMHH.
Hanucanue
BBIXO0/1a TPOJIYKTA. ClieapHs 10
14-15 | Boruncienne wmacchl WM o0beMa MpOAyKTa | 2 1 1 NPOBEICHUIO
p€akuuu 110 U3BECTHOW Macce WiId O6LeMy HEOCIU XUMUHN
HUCXOIHOTO BEIIECTBA, COAEPKAINETO MPUMECH B HIKOJIC.
16-18 | Haxoxxnenne Macchl (KOJWYECTBA  BEINECTBa,| 3 1 2
0o0BeMa) MPOyKTa PEAKIIUU [0 HCXOTHOMY
BEILIECTBY B PACTBOPE
19-21 | HaxoxaeHue macchl MPOAYKTa peakiuu 1no macce| 3 1 2
HCXOJHOTO HEOPraHWYECKOTO BEIIIECTBA C
MPUMECIMHU
OKucInTeNb - OH «KTPAOHTEJIB)» 5 2 3
22-23 | [IpumeHeHre MeTO1a JIEKTPOHHOTO Oananca st | 2 1 1
COCTABJICHUSl YPaBHECHUU
OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKuum.
24-26 | IlpumeHeHue meTonaa MOJYyPEeAKIUN 151 3 1 2
COCTaBJICHUSI ypaBHEHHI
OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKuum.
OT 0IHOT0 HEOPraHMYECKOT0 BelIeCTBA K 5 1 4 Odopmrenn e
Apyromy. 2;?111?;;0@
27-29 | Haxoxnenue Macchl (KOJMYeCTBAa  BEIIECTBA,| 3 1 2 BOpIY 13
o0BEMa) BEIIECTBA 10 IIEMOYKEe MTPEBPAICHHIA KPOCCBOPJIO B,
30-31 | OcymecTBneHre HEMOYKH MPEeBpaIleHuil, perienue| 2 2 COCTABJICHHBIX
0 HEel HKCIIEPUMEHTAIbHBIX 3a/1a4 ?g;?éfoﬂenb
HO.
AHajquTHYeCcKas JadopaTopusi. 4 1 3
32-35 | Pemienue 3amay Ha KadyeCTBEHHOE olmpenencHue| 4 1 3
KaTUOHOB Y aHUOHOB HEOPTaHMYECKUX BEIIECTB
36 Hrorosoe 3ansiTne 1 1
Hroro 3a 2 rox o0yuenus 36 11 25
Nen/ | HammeHoBaHMe pa3aesia, TeMbl O6wmuii 00bem B yacax | Dopma




n Bcero | Teop | IIpak | aTrecTamun/
Hus THKA KOHTPOJIA
3 200 o0Oyuenus
1 BBoaHoe 3aHsiTHE. 1 1 Cocrasnenu e
aaad u
HeusBecTHOE Opranuveckoe BemecTBO 5 2 3 ;qicme s
2 Haxoxxnenue mosexyssipHoi ¢Gopmyisl BemecTBa | 1 1 KOHKYpCe
[0 MAacCOBBIM JOJSIM BXOMSIIUX XHUMHUYECKHX «O3anayp
|
AIIEMEHTOB. Apyra:»
34 | H i 2 R Ordop
- axXOXKJCHHE MOJEKYJSIpHOH (HopMysbl BeliecTBa HHTEpECHBIX
110 OTHOCHUTEIBHON IJIOTHOCTH JAHHOTO BEIECTBA 3a/au s
0 KaKOMY-JIH00 rasy cOopHIKa
5-6 | HaxoxmeHue MONEKyIspHO (opMymsl rasza mo| 2 1 1 «O3anasenn
asg XuMus 11
Macce MPOaAYKTOB CTOPaHUS {OHBIX
XHUMHKOB»
O3agayeHHbIe OPraHuYecKue BelecTBa 9 3 6 Hoxroroska
7-9 | Haxoxnenue Maccel (KonuuecTBa, oObema), | 3 1 2 YHAIHIMHCA
IUIaKTAYEC
IIPOAYKTOB pPEAKIUU 10 Macce (KOJIUYECTBY, KOTO
00BbEeMY) UCXOHBIX BEIIECTB,C YIaCTHEM MaTepuana;
ydacTue B
OpPraHUYECKUX BEILECTB IKONBHO 1

10-12 | HaxoxaeHue npoAyKTOB PEaKlUU, €CIU U3BECTHBI| 3 1 2 MYHHULAIIATIO

MacChl 2-X UCXOJHBIX BEIIECTB (3a1a4u Ha JUMITHAZEC,
COCTaBJICHHUC
M30BITOK),C Y4aCTHEM OPTaHUYECKHUX BEILECTB; 3aaHMi o

13-15 | HaxoxneHue wmacchl MM o0beMa MPOIYKTOB | 3 1 2 XUMHH 151
peaKkmuu 10 M3BECTHOM Macce WM 00bemMy MHTCIUICKTYa
HCXOMHOTO BEUIECTBA, COJEPKAIIEH IPUMECH,C JIBHOTO

MapadoHa
y4acTUeM OPraHUYECKUX BEILECTB.
OT opHoOro opraHmyeckoro BemecTtBa K| 10 3 7 Cocrasienn e
prrOMy. LCTIOYCK
= IPEBPALCHU

16-19 | OcyiecTBieHe LENOYKH MIPEBPALEHUH, pemenue | 4 1 3 i "

0 HEel AKCIIEPUMEHTAIbHBIX 3a/1a4 06CyKIeHue

20-23 | OcymiecTBieHue HETIOYKH npeBpalleHui, | 4 1 3 parnoHaIbH
CBS3BIBAIONICH  OpraHWYECKHE W  HEOPTraHWYECKUe bIX CTI0CO60B
BELIECTRA. fiepexona.

24-26 | HaxoxaeHue XapaKTEpUCTHK BEIIECTBA 110 3 1 2
LIETI0YKE ITPEBPAILICHUI

Oprannyeckue BelIeCTBAOKUCISIOTCS H 5 2 3 Odopmnenn
BOCCTAHABJIMBAIOTCS. e AUIAKT.
MaTtepuana:

27-29 | [IpumMeHeHne MeToza AJIEKTPOHHOro OanaHca | 3 1 2 KapTOYKH c
JUisl  cocTaBieHust ypaBHeHud OBP ¢ 3a/laHusAMM,
Y4acTHEM OPTaHMYECKHX BEIIECTB. COCTABILKPO

= CCBOP/IOB.

30-31 | [IpumeHnenne Merona NOJdypeakuui i | 2 1 1
cocraBineHuss ypaBHeHuid OBP c ywactuem
OpPraHUYECKUX BEILECTB.

AHaJIUTHYECKAs JJadopaTopusi. 5 2 3

32-35 | PemieHne 3KCIepUMEHTAIbHBIX 33/1a4 HA 5 2 3

orpeziesieHue OPraHUYEeCKUX BEIECTB B




pacTtBope

36 HTorosoe 3ansitue 1 1
HTroro 3a 3 rox o0yuenunst 36 13 23

Neni/m | HaumeHoBaHue pa3jena, TeMbl OO0muii 00bem B yacax | ®opma

Bcero | Teop | IpakT | arTecTanuu/
us HKa KOHTPOJIs
4 200 ooyuenus
1 BBoaHoe 3ansTHE. 1 1
OT BOIOpPOAA 10 KCEHOHA. 2 1 1 Cemunap «Ot
2-3 Hanmcanue »nekTpoHHBIX H  rpaduyeckux| 2 1 1 HaTpUs 10 aproHa»
dbopMyIT aTOMOB ¥ HOHOB 3JIEMEHTOB
O3agadyeHHasi CKOPOCTb XMMHYECKOM 6 2 4
peakuuu. O3a1aveHHOEe XUMHUYECKOE
paBHOBecHe.

4-5 Pacdetsl CKOpOCTH peakiuu MO H3MEHEHUsIM| 2 1 1 [Toxroroska
KOHIIEHTPAIUii BEIIECTB, JIABJICHHUS, yqactue B
TeMIIeDpaT B oJiuMIInaac no

p yp XHUMHHU.

6-7 OnpeneneHre KOHCTAaHThI PaBHOBECHS 2 1 1

8 Penrenue 3a7a4 Ha CMeIlEHNEe 1 1

XUMHYECKOTO PABHOBECHS.
9 BrinonHenue sKkcrepuMeHTaIbHON paboThI 1 1
«PacTBOpUMBIe» 3a1a4U 4 4

10 Boruncnenue MaccoBoW 101M pacTBOpPEHHOTro| | 1 Hpurorosie Hue
BCIIECTBA B pacTBOpE. [TporentHas paccoma n

crapona
KOHIICHTpALUS. y
— ONpeIeNIeHH Oi

11 Pacuersl, CBSA3aHHbIE c MoJIsIpHOH | 1 1 KOHIEHTDAI HIL.
KoHIleHTpauueil. [lepexox oT oaHOro BHUAA
KOHIIEHTPALUM K JPYyromy.

12 Pemienue 3a1ad Ha cMenIMBaHUE PacCTBOPOB 1 1

13 BrimotHeHME SKCTIEpUMEHTATBHON pabOThI 1 1

3agaumn ¢ XMMHU4€CKOro NpOU3BOICTBA. 4 2 2 CooOwenus
14-15 | Pemienue 3a1a4 Ha TUITUYHBIE TIPHEMBI 2 1 1 yaalmxes o
BAXXKHCHIIINX

MPOMBILIUIEHHOTO MOJYYE€HUsI aMMHUaKa
XUMHYCCKUX

16-17 | Pemienue 3a1a4 Ha TUTUYHBIC TPUEMBI 2 1 1 NPOM3BOJICT BaX
MPOMBILIUIEHHOTO MOJY4YE€HUs CEpHOM BEILECTB.
KHCJIOTHI.

O3agadyeHHbIEMETAJIbI 5 2 3
18-20 | Pemenne 3amay Ha OCHOBHBIE CBOMCTBa| 3 1 2 Cocrasnenn
METAJIJIOB. BEITIOJTHEHNE SKCIIEPUMEHTAITBLHOM ¢ "
penakTupoBa
paboTsl
HHUE 3a7a4 s
21-22 | Dnekrponus 2 1 1 cGopHIKa
O3agadyeHHBIEHEMETAILI 4 1 3
23-24 | Pemienre  3ajay = HA ~ OCHOBHBIE  CBOH 2 1 1




HEMETAaJIJIOB.
25-26 | BeinonHeHne SKCIEpUMEHTAIBHON paboThI 2 2
O0o0enue 8 2 6
27-29 | KomOuHMpOBaHHbBIE 3aJa4u no| 3 1 2 Cocrasnenn e
HEOPTaHWYECKON M OpraHMYeCKOH XUMHU IKCHCPUMCHTATIEHBIX
3aa4, MX 3alMTa U
30-31 | TecToBbIE 3aJaHusd o 2 2 A -
. . BBITIOJTHEHHE
HEOpraHUYecKOoil Y OpraHUYecKOi CMoTp3HanH
XUMHUHI i
32-35 | 3amaHus NOBBILIEHHOTO YPOBHS CII0KHOCTH 3 1 2
35-36 HToroBoe 3ansitue 2 2
Hroro 3a 4-i1 rox o0yueHust 36 13 23
Hroro 3a 4 rona o0y4yeHus 144 46 98
Conep:xanue

1 200 obOyuenusn
BroaHoe 3ansTHe. TeopeTnueckasi 4aCTh: 3HAKOMCTBO € IPOrpaMMOM, CTPYKTYpOil U 3ajadaMu
I-ro roma obyuenus. Omnpezenenne pexuma 3aHsaTHi. [IpoBeneHne WHCTPYKTaKa MO TEXHHUKE
0€30IaCHOCTH MpH padoTe C XUMUYECKHMMH BEIIECTBAMH U B KAOMHETE XUMHHU.

3agaun W3 crakaHa ¢ pacTBOpoM.OCHOBHBIC TPHHIUIBI O(GOpMIICHHUS 3amad IO XHUMHH.
MGTO,Z[I/IKa peH_IeHI/I}I 3a4a4 Ha BBIYUCIICHUA MaCCOBOﬁ J0JIN paCTBOpeHHOI‘O BCIICCTBA B
pactBope. Buubl KOHUEHTpauuii: MpoueHTHas u MossipHas. llepexon oOT ogHOrO BHIA
KOHLIEHTPalUUU K IPYTroMy.

HpaKmull€CKaﬂ uacmos. PCUICHUC 3aaaY IO JIaHHOM TEMC; IIPUT'OTOBJICHUC PACTBOPOB C 3aJlaHHOM

KOHIIEHTpaluel MyTeM BhITapuBaHus, pa30aBieHus, 100aBICHHUEM PAaCTBOPUMOTO BEILIECTBA.

3aKoHBI IPUPOABLI B MUPe XUMHH. MeTOoIMKa pelIeHus 3a7ad Ha HaXOXKJICHUE OTHOCHTEIBHOM
MOJICKYJISIPHOM Macchl, Ha BBIYHCIECHHUE OTHOIICHWHA MacC D3JIEMEHTOB B BEIIECTBE, Ha
OTIpeIeIeHue MaCCOBOM JIOJIM XUMHUECKOTO 3JIEMEHTA B BEIIECTBE, HA HAXOXKICHUE KOJIMYECTBA
BEIIECTBA MO €ro Macce W HAoO0OpOT, HAa BBHIBEACHHE NpOCTeHIiell (opMyibl BEUIECTBA IO
MacCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHUH, HA PacyeT YHCiIa CTPYKTYPHBIX €IWHUII IO Macce,
KOJIMYECTBY BEIECTBA WK 00BEMY.

IIpakmuyeckas wacmu:pelicHHE THIIOBBIX 3aJa4 HAa JaHHYI0 TeMmy; o(GOpMIICHHE 3ajad;
00CYyXJIeHUE PallMOHATLHBIX CIIOCOOOB PEIIeHUSI.

O3agavenHble ra3pl. MeToauka pelieHus 3a/1a4 Ha ONpe/eiICHUE OTHOCHUTEIbHON IIOTHOCTH
raza u HaxXxOXJEHHE TI0 HEeW OTHOCHUTEJIbHOW MOJIEKYJISPHOW Macchl. MOJISIPHBIN 00BEM Tra3oB.
Hopmanehbie ycnoBusi. [IpuHUIMIBI pelieHus: 3ajad Ha: ONpeZesieHHe Macchl razoo0pa3zHoOro
BEIIIECTBA MO €ro o0beMy, MPU HOPMAJBHBIX YCIOBHSX; BBIYMCICHHE 00BbEMa razoo0pa3zHOro
BEIIECTBA II0 €r0 KOJHMYECTBY; OMNpeneieHHe (GOpPMYJbl BEmecTBA 10 MAacCOBBIM JIOJSIM
3JIEMEHTOB M OTHOCHTEIBHOH IJIOTHOCTH rasa.




Ilpakmuueckas wacms HAXOXKIACHUE W OOCYXICHUE PAIIMOHAIBHBIX CIIOCOOOB PEIICHUs 3aad.
CocrasieHue 3a1a4 1Mo TeMaM 1-ro rojga oOydeHus ¥ UX 3aluTa.

HroroBoe 3anusitue. O6006menne Mmarepuana. OOCYXICHHE U IMOJBEICHNE HTOTOB KOHKYPCOB.

2 200 oOyuenusn

BBoanoe 3aHsiTHe. 3HAKOMCTBO C MPOTPaMMOM, CTPYKTYpOH W 3aJadaMu 2-TO roja OOydeHHs.
Onpenenenne pexxuma 3aHsATHH. [IpoBeneHWe WHCTPyKTaXa MO TEXHHKE O€30MacHOCTH IMPHU
paboTe ¢ XMMHUYECKUMH BellecTBaMHU U B KaOuHere xumuu. [loBTOpeHHE HM3ydeHHBIX paHee
METOJIOB, CIIOCOOOB M MMPUEMOB PEIICHUS 3a/1a4.

O3anayeHHble HeOPraHWYecKHe BellecTBa. (3a7a4d Ha W30BITOK OJHOTO U3 BEIIECTB, BHIXOJ
NPOAYKTa, MPUMECH M PACTBOPHI). METOqMKa pemeHHs 3aJad M0 XUMHYECKUM YpPaBHEHHSM.
Haxoxnaenne w™accel (KONMHYECTBA BelIecTBa, 00BEMa) MPOAYKTOB peaknud IO Macce
(KOJTMUYECTBY BEIECTBAa, 00BEMY) MCXOAHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHHA Ta30B M
IMPUMCHCHHUC €TI0 NIpHU PCUICHHUU 3aady. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHHA W THIILI 3aJa4 11O HUM.
HaXO)KI[eHI/Ie MacCChbl IMPOAYKTOB PCAKIUH, CCIIN HU3BCCTHBI MACChbl ABYX HCXOJHBIX BCHICCTB
(3amaum  Ha  u30BITOK). OrmnpeneneHre MaccOBOM WM OOBEMHOW  JIOJIM  BBIXOJIA
npoaykra.Haxoxaenne macchl uiam oObeMa MPOAYKTOB PEAKIMHU MO WM3BECTHOW Macce WU
00bEMy HMCXOJHOTO BEIIECTBa, COIEpKamero mnpuMecH. HaxoskaeHune Macchl (KOJIMYecTBa
BEIIECTBa, 00beMa) MPOAYKTA PEAKIUU 10 MCXOJHOMY BEIECTBY, HAXOMASAIIEMYCS B PacTBOpE.
IIpakmuyeckasn yacmoy:pelieHUe 3a1a4 MO JAHHBIM TE€MaM; COCTaBJICHUE aJTOpPUTMa PEIICHHS
OTHUX THUIIOB 3aJad, CaMOCTOATCJIbHAsA pa60Ta II0 COCTABJICHUIO 3aJ1a4 U Oq)OpMJ’IeHI/IIO X Ha
KapTOYKax JIJIsl HCIIOJb30BAHUS HA YPOKaX XHMHUHU.

Oxkucianreap - oH «rpadurtenb». PacctaHoBka KOA(QQGUIMEHTOB B peakUUiX C Yy4acTHEM
HEOpPraHMYECKUX BEIIECTB METOJIaMH 3JIEKTPOHHOT0 OajaHca U MOJTypeaKIHii.
Ilpakmuueckasa  uyacmv:0TpabOTKAa  HABBIKOB II0  paccTaHOBKE  KOA(PGUIUEHTOB B

OKHCJIUTCIIbBHOBOCCTAHOBUTCIIbHBIX PCAKIUAX C YHACTUCM HCOPIraHUUCCKHUX BCUICCTB.

OT 0IHOr0 HeOpPraHM4YecKkoro BellecTBa K Apyromy. OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCAMHEHUHN M UX XMMHYECKHE CBOMCTBA, crlocOObI moiydeHusi. CrocoObl mepexoaa OT OJHOTO
KJlacca K JPYroMy ¢ IOMOIIbIO Pa3IMYHbIX XMMHUECKUX peakluil. MeTtoauka pemieHus 3aaad ¢
MCIIOJIb30BAHUEM «IIEMIOYKH MPEBPAILEHUI».

Hpakmultecmm yacmbsp. PCIICHUC 3ada4 Ha «UCIOYKHN HpeBpaH_IGHI/II\/'I» U HaAXOXICHUEC MACChI

(KonmuYecTBa BEUIECTBa, 00beMa) BEIIECTB.

AHajguTHYeckas Jjadoparopusi. KauecTBeHHbIE peakIMU HAa KaTHOHBI: BOJAOPOAA, AMMOHUA,
cepebpa,  nuTHs,  Kamuws, HaTpws,  Kameius,  Oapums,  memu(ll),  xemesa(ILIID),
amomuHus. KauecTBeHHbIE peakMud Ha AaHHOHBI: XJIOPUI-HOH, CYNb(aT-uoH, HUTPAT-UOH,
doctar-uon, cyabpuA-UOH, KapOOHAT-UOH, XPOMAT-UOH, THIPOKCUA-MOH. llpaBmna TexXHUKH
0€30MmacHOCTH NPH Pad0Te ¢ XMMUICCKUMH BEIIECTBAMH U TIPH pad0Te B KAOMHETE XUMHH.
IIpakxmuueckas uacmu:pelleHue HKCIEPUMEHTAIBHBIX 3a/lad Ha OIpeAesicHHe BEIIeCTB B
pacTBope, C TOMOINbIO Ka4yecTBEHHbIX peakuuil. [lomgbop 3aHMMATENbHBIX OIBITOB JUIS
XUMHYECKOTO Beuepa, mx orpaborka. [IpoBenenue Beuepa «YAMBUTENbHAs XUMUSA!» H €ro
ananu3. CocraBiieHre COOpPHHKA 33]1a4 TI0 HEOPTaHUYECKOW XUMUH.



HNroroBoe 3ansatue. O606menne marepuana. [logsenenue uroroB. OOCyXkIeHHE COOpHHKA
3a4a4 11o HeOpFaHHHGCKOﬁ XUMHUHN.

3 200 oOyuenusn
BBoanoe 3ansiTue. THCTpYKTaX MO TEXHUKE 0€30MACHOCTH. 3aa4Hl TPEThETO rojia 00yJeHHs.
TemaTtuka 3aHATHNA. B3aMOCBA3b HEOPraHUYECKON XUMUU C OPraHUYECKON XUMUEH.
Oprannueckue BEUIecTBa.

Ipakxmuueckas yacms.: cemunap «OKuBas u HeXUBasi IPUPOIAN.

HeusBecTHoe opranuyeckoe BemecTBo.CriocoObl HAaXOXACHUS MOJICKYJSIPHOM  Macchl
BE€IICCTBA: II0 MACCOBBIM A0JAM BXOAAINWX XHMMHUYCCKUX JJIEMCHTOB, IIO OTHOCHUTEIBbHOM
IUIOTHOCTH JAHHOT'O BEUIECTBA 110 KAKOMY-JIMOO0 razy U IpoayKTaM CrOpaHusl.

IIpaxmuueckas yuacms. pelIeHNE 3a]1a4 Ha HAX0X/IEHUE MOJIEKYJISIpHOUN (popMyIIbl BelecTBa.

CocraBneHue 3a1a4 H y4acTue B KOHKYpCE «O3angaub npyral»
OTt60p uHTEpeCHBIX 3a1a4 71 cOopHUKa «O3amaueHHass XUMHUS IS FOHBIX XUMHUKOBY.

O3anaveHHble oprannyeckue BemecTBa. OCOOCHHOCTH MPOTEKAHHUS XUMHUYECKUX DPEAKIUHN C
Y4aCTUCM OPTaHUYCCKUX BCIICCTB.

Ipaxmuyeckas yacms: pelieHre 3a1a4 M0 XUMHYECKUM YPABHEHHSIM C Y9aCTHEM OPTaHUYECKHIX
BCIIECTB HAa HAXOXICHUE Macchl (KOnIMYecTBa, O0OBEMa), MPOIYKTOB pEAKIMH IO Macce
(komu4ecTBy, 00BEMY) HUCXOAHBIX BEIIECTB, HA HAXOXKICHUE MPOIAYKTOB pEaKIHH, €CIU
M3BECTHBI MAcChl 2-X MCXO/IHBIX BEIIECTB (3a7a4u Ha N30BITOK); HAXO0XJICHHE MacChl I 00BbeMa
MPOJYKTOB PEAKIMU O HM3BECTHOW Macce WM 00bEeMYy HMCXOJHOTO BEIIECTBA, COJEpKalIeit
MPUMECH.

ITogroroBka y4amumucs IUIAAKTHUYECKOrO MATepUaja; ydacTHE B IUKOJBHOW M TOPOACKON
OJIMMITUAJAxX; COCTABJICHUE 33JaHUI MO XUMHUH JIJIs1 HHTEJUIEKTYalIbHOI0 MapadoHa.

OT 0IHOr0 OPraHN4YecKOro BelecTBa K Apyromy.

OCHOBHBIE KJIACChl OPTAaHMYECKUX COCAUHEHUN. XUMHUYECKHE CBOWCTBA M OCHOBHBIE CIIOCOOBI
MOJTyYeHUs] OpraHrYecKux BerecTB. OCHOBHBIE CITOCOOBI MEPEX0/ia OJHOTO Kjacca K JIPyroMy.
['eneTndeckast CBS3b OPraHUYECKHUX BEIECTB ¢ HEOPTaHMYECKUMU BemecTBamu.IlyTu mepexona
OT OPTaHMYECKHUX BEIIECTB K HEOPTaHUYECKUM.

Hpaxmuttecxaﬂ yacmbsp. OCYHICCTBICHUC HCHIOYCK npeBpameHHf& U PCIICHUC 110 HUM 3aJad.

CocraBieHue 1erodeK MpeBpameHii 1 00CyKIeHIE PallMOHATIBHBIX CIOCOOOB MEpexoa.

Opranuyeckue BeleCTBAOKHUCISIOTCH H BOCCTAHABIUBAKOTCSA. OCOOCHHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX  pEaKIUM C y4acTUEM  OpraHMYecKMX  BellecTB. PaccraHoBka
KOO(QQHUIMEHTOB B HHUX METOJAaMM »JJIEKTPOHHOTO OamaHca M METOJOM MOJYpEaKIMH.
Ilpakmuueckas yacms.: paccTaHOBKA KOA((UIIMEHTOB B YPAaBHEHUSX C y4acTHEM OPTaHUYECKHX
BEIIECTB;  COCTABICHHE  OKHCIHMTEIFHO-BOCCTAHOBUTEIBHBIX  peaknuil.  Odopmienue

AUOTAKTHYCCKOI'0 MaT€puraia: KapTOYKH C 3aJaHUAMU, COCTABJIICHUE KPOCCBOPIOB.



AHaquTudeckass Jadoparopusi. KayecTBeHHbIE peaklMM Ha aJKaHbl, HEMPEICIbHbIC
YrieBOAOpPOaAbl, OAHOATOMHBIC MPCACIBHBIC CIHUPTbI, MHOTOATOMHBI CIHPTHI, (I)GHO.HBI,
albACTU/IBI, KapOOHOBBIE KHCIOTHI (OCOOCHHOCTh MYpPaBBUHOW KHCIIOTHI), OCTKH, KHUPHI,
YIJIEBOJBL.

Ilpakmuueckas wacmo: pELICHUE SKCIEPUMEHTAIBHBIX 3a1a4 HA ONPEICICHUE OPraHUYECKHUX
BEILIECTB B pAaCTBOPE; MOJyYCHHE MbLJIa B JTA0OPaTOPUH.

Pa3paboTka mporpaMMsbl ¥ ydacTue B Beuepe 3aHUMATEIbHON XUMUU.

Hrorosoe 3ansitne. O0o0O0IIEHNE MaTepHaia MO PEIICHHIO 3a7ad C y4aCTHEM OpPraHWYEeCKHUX
BEILIECTB.

Ipaxmuueckas yacms.: 00CyXAeHHE COOPHUKA 3a]]a4 IO OPraHUYECKOW XUMHHU U €r0 3allHTa.

4 200 oOyuenusn
BBoaHoe 3ansTHe. THCTpyKTaX MO TEXHUKE 0€30MacHOCTH. 3a1auu 4-0ro rojia o0yueHusl.
Tematuka 3ansaruii. [Ipodopuenranms.

Ilpaxmuueckas wacmy: BBISIBICHNE 3HAaHUN U YMEHUH 110 PELIEHUIO 3a/ay.

OT BoOpoOaa 10 KCEHOHA. DIIEKTPOHHBIE U Tpaduueckue GopMysbl aTOMOB M HOHOB, OOJBIINX
U MaJIbIX MTEPUO/IOB.

Ilpakxmuueckaa yacmv: HaNMCaHHWE JJIEKTPOHHBIX M Tpaduyeckux (HopMmysl aTOMOB U HOHOB,
OONBPIIMX M MaJbIX MEpUuonoB; ceMuHap «OT HATpus 10 aproHay (MHTEpecHble (akKThl O
XUMHUYECKHX 3JIEMEHTAaX).

O3agayeHHasi CKOPOCTh XUMHUYeCKO#l peakuun. O3ajaueHHOe XUMHUYECKOe
paBHoBecue./I[pakmuyeckas yuacmy: pelICHNE 3a7a4 Ha ONPeIeIEHUE CKOPOCTH PEAKIIMH 110
H3MCHEHHSAM

KOHIIEHTpAllUH BEIIECTB, IaBJICHUH, TEMIIEPATYPhI; HA ONPEIEIECHUE KOHCTAHThI PABHOBECHS;, HA
CMEIIEHUE XUMUYECKOTO PAaBHOBECHS, TyTEM U3MEHEHHS TEMIIEPATYPhl, JaBICHUH,
KOHIIEHTpallUid BEUIECTB, IEUCTBUE KaTaanu3aTopa.

BrinonHenue sKcrepuMeHTaIbHON paboTh, MOKA3bIBAIOIIEH, YTO BIUSHUE PA3JIMYHBIX YCIOBUH

CIIOCOOHO U3MEHSATH TEUCHNUE XUMHUUYECKOUN peaKInu.

«PacTBopumblie» 3aaauM. Buabl KOHLIEHTpaluii: NpoueHTHas U MoiisipHas. Ilepexon omgHoro
BUJA

KOHIIEHTpauuu K apyromy. CmemunBanue pactBopoB. Meron kpecra. [IpumeHnenune pacTBOpoB B
ObITy. [IpMeHeHne pacueToB B )KU3HH.

Hpaxmu%cxaﬂ yacmos. PEHICHUC 3aJa4 Ha CMCHIMBAHHME PACTBOPOB; HNEPEXOa OAHOIO BHIOA

KOHIIEHTpaUui Kk apyromy. [Ipurorosiienue paccona u cupona onpeesICeHHON KOHUEHTPALUY.

3agaun ¢ xuMH4yeckoro npouspoiacrBa. CuHTe3 amMMmuaka. IIpouM3BOACTBO CEpHOM KHCIOTHI

KOHTAaKTHBIM CIIOCOOOM.



IIpakxmuueckaa wacmy: PpEIIEHUWE 3aJad Ha TUIWYHBIE TEXHOJIOTHYECKHUE ITPHUEMBI
NPOMBIIIJICHHOTO TOJy4YeHHsI aMMHaka W CepHOM KkuciaoTel. CooOuleHus ydammxcs o
BOXHEHIINX XMUMHYECKUX MPOM3BOACTBAX BemlecTB. [[oAroTOBKA M ydyacTHE B OJMMIIMAAE II0
XUMUH.

O3apgayennble MeTaibl. Metauel LILIID rpynn rnaBHeIX moxarpymm. MeTamuibl TOOOYHBIX
noarpynn. Mx ¢usuueckue M XUMHYECKHME CBOMCTBa, cnocoObl momyudeHus. [Ipumenenwue.
IIpakxmuueckaa uwacmy: pEIICHHE 3alad Ha OCHOBHBIE CBOMCTBA MeTauioB. COCTaBICHHE H

peIaKTUpOBaHUE 3a/1a4 JJ1 COOpPHHUKA

Osapauennble HeMmetasnbl. Hemeramnsr IV,V,VLVII rpynn rnaBueix noarpynn. MHx
(¢u3nyeckue U XMMHUYECKHE CBOICTBA HEMETAJJIOB, MX CIOCOOBI MOJYyYEHHsS M IPUMEHEHHE.
OCHOBHBIE COEIUHEHMUS.

Hpaxmu%cxaﬂ uacmos. pCUOICHUC 3aaa4 Ha OCHOBHBIC cBoiicTBa HeMmeTamioB. CocTaBlieHHE H

penaKTUpOBaHUE 3a/1a4 JAJ1 COOpPHHUKA

O0o00menue. OO6oOmEeHNEe W 3akperuieHMe Martepuana. KoMOMHMpOBaHHBIE 3alauyd IO
HEOPraHWYECKOM M HEOPraHu4ecKod XUMHHU. TecTOoBbIe 3aJaHus IO HEOPraHWYECKON |
OPraHU4YEeCKON XUMHH.

Ilpakmuueckass uyacme: pEUICHHE KOMOWHUPOBAHHBIX 3aJad [0 OpPraHUYECKOH U
HeOpFaHquCKOﬁ XUMHH, BBIIIOJIHCHHUEC TCCTOBBIX 3aﬂaHHﬁ; pa60Ta Ha KOMHBIOTGan 110
BBIIIOJIHEHHUIO TECTOBBIX 3aJaHUi; cocTaBlieHHe anbOoMa 3amau «O3amadyeHHas XHMUSD».
CocTraBieHue 3KCIEPUMEHTAIBHBIX 33/1a4, UX 3alllUTa U BbITTOJIHEHHE. CMOTp 3HAHUH.

HTorosoe 3ausatue. Ilogsenenue ntoros roga. Iloasenenne uToros 3auaTuii 3a 4-e roga.

1.4 Ilnanupyemble pe3yJbTaThbl H GOPMBI UX ATTECTALMHI

ITocne 1-oro roga obyuenus 3anauu
U3 CTAKAHA ¢ PACTBOPOM.
Obyuarowuecs O0NHCHbL 3HAMDb!

*0 PacTBOPE M €TO COCTABHBIX YaCTAX;

*OCHOBHBIC BHJbl KOHILICHTPAllMd pacTBOPOB: IIPOLICHTHAs U MOJIApHAs; *OCHOBHBIC IIyTH
nepexoja OT OAHOrO BUAA KOHIICHTPALMN K IPYroOMy, YMETh UX

MPUMEHSTDH B pacyeTax;
*OCHOBHbBIE OTPACJIU MTPOU3BOJICTBA B HAPOJAHOM XO3SIMCTBE, I/I€ IPUMEHSIOTCS pacueThl Ha

pacTBOphl. 3aKOHBI IPUPOJBLI B MUPEe XUMHUH.

*OCHOBHBIE 3aKOHBl W IIOHATHS XHUMHHU: aTOM, MOJIEKYyJa, OTHOCHTEIbHAs aTOMHas Macca,
OTHOCHUTEJIbHAsE MOJIEKYJISIpHasi Macca, KOJWYECTBO BEILIECTBA, MAccOBasl A0S XMMHUYECKOIO
DJIEMEHTA B BELIECTBE, HOPMAJIbHBIE YCIIOBHS, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH

ABorazpo, uncio ABorazupo; Obyuarowuecs OONHCHbL YMEMb.



*yMETh MPOU3BOAUTH pPACUETHl HA OMNPEACICHUE NPOIEHTHOM W MOJISIPHOM KOHUEHTpALMi
pacTBopa;

*YMETh  OMNpenesiTh  MacCoBYIO  JIONIO  PACTBOPEHHOIO  BEIIECTBA B  PacTBOPE;
* YMETh MPOU3BOAUTH PACUETHI C UCIOIb30BAHUEM OCHOBHBIX 3aKOHOB UM MOHSITHH.
O3anaveHHbIe ra3bpl.

Obyuarowuecst OOAHCHbL 3HAMD.

*00 0COOCHHOCTSX CTPOCHMSI Ta3000pa3HbIX BEMIECTB; Obyuaowuecs

00JIXHCHBL YMemb:

*IIPOM3BOAMUTH PACUETHl HA OMPE/EIEHNE OTHOCUTEIHHON TUIOTHOCTH ra3000pa3HOro BEIIECTBA,
OTIpeICNIUB KOTOPYIO BBIYUCIUTH OTHOCUTEIEHYIO MOJIEKYIISIPHYIO MacCy

ra3o00pa3HOro BEIIECTBA;

*BBIYUCIIATH Maccy razoo0pa3HOro BellecTBa MO €ro 00beMy, MPU HOPMAaJbHBIX YCIOBHUSX, C
HCIIOJIb30BaHUEM MOJISIPHOTO 00beMa Ia30B U HA00OPOT; *OIpenesaTh MOJEKYIspHbIE (POPMYIIbI
BEILECTB 10 MACCOBBIM JIOJISIM XUMUYECKUX

3JIEMEHTOB U OTHOCHUTEIILHOM INIOTHOCTH Ta30B,

¢ COCTABJIATH 3aJa4M 110 JaHHBIM TEMaM,

[Tocne 2-oro roga oOyuenust O3agadeHHbIe

HeOpraHuYecKune BelecTna.

O6yuarowuecs 00NHCHbL 3HAMb:

*0 XUMUYECKHX PEAKIIHSIX, UX BHJIAX;

*OCHOBHBIC TIPUHIIMITBI PEUICHHUS 33Ja4 10 XHMHUYECKUM YPaBHEHUSM, WCIIONB3Ys 3HAHUS
NepBOro roja 00yueHus;

Obyuarowuecs: OOAHNCHbL YMEMb .

eJleNIaTh BBIYMCIICHUS MO0 XWMHUYECKHM YpPaBHCHHSIM Ha HaxXOXJICHHE MacChl (KOJIHYECTBA)
MPOJIYKTOB PEAKIMHM 0 Macce (KOJMYECTBY) BCTYMAIONIMX B PEAKIMIO BEIIECTB M HAOOOPOT;
epelaTh 33a4M M0 XMMUYECKUM YPAaBHEHHSIM, B KOTOPBIX Y4aCTBYIOT ra3000pa3Hble BEIIECTBa,
C MCIOJIb30BaHHEM 3aKOHA 00BEMHBIX OTHOIIICHHI Ta30B;

*TIPOU3BOANTH PACUETHI [0 TEPMOXUMUYECKUM YPABHEHUSIM;

*TIPUMEHSTh METOTUKY pelIeHus 3a1a4 1o XUMHUYECKHM ypaBHEHUSM,
€CIIM  OJJHO W3 PEarupyrollnuX BEUIECTB JaHO B M30BITKE WIIM HEOCTATKE; Ha BBIXO.

MPOYKTa; IPUMECH; PaCTBOPBI,

*TIPOU3BONTH BBIIIEC YKA3aHHBIE PACUETHI 10 XUMUYECKUM YPAaBHEHUSM U COCTABIIATh 33J[auH,

UCTIONB3Ys 3HAHHSI O CBOMCTBaX HEOPraHWMYECKHX BemlecTB; OQKUCIUTEND - OH «TPAOUTEb.

Obyuarowuecs: OOANCHbL 3HAMD.

*00 OKHCIIUTEIIFHO-BOCCTAHOBUTENIBHBIX PEAKIUAIX; 00 OKUCIHUTENSIX H BOCCTAHOBHUTEIISX;

00 OKHCIIMTEIBHBIX U BOCCTAHOBHTEIBHBIX TIpoIieccax; OOyyarouuecs O0a’CHbL yMemb.:

*ONPEIEISATh CTENEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB;

spaccTaBisITh KOG GUUMEHTHI B  XUMHUECKHX  PEaKUUsAX METOJaMU  3JIEKTPOHHOTO



OaylaHca U MoTypeaKIuii;
*IPUMEHATH [OJyYCHHbIE 3HAHUS B PACCTAHOBKE KOX(P(PHUIMEHTOB B OKUCIUTEIBHO-
BOCCTAaHOBUTEIIFHBIX PEAKIUAX C YIaCTHEM HEOPraHMYECKUX BEIIECTB.

OT 0AHOTr0 HEOPraHUYECKOI0 BellecTBA K APYromy.

Obyuarowuecs 00IHCHbL 3HAMb.!

*XMMHUYECKHE CBOMCTBA W CMOCOOBI TIOJYYEHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIIMHECHU;

Obyuarowuecs: QOAHCHbL YMEMb .

*OCYIIECTBIIATH ENOYKY MPEBPAIIECHHH, C YIaCTHEM HEOPTaHUYECKUX BEIIECTB;
epeliaTh U COCTABIATH 33J]a4H IO IIETIOYKE MPEBPAICHUI;

*BBIJICNISITH TJIABHOE M AaHATTU3UPOBATH MIPH OCYIIECTBICHUH [IEMTOYKH MTPEBPALICHHIA.
AHajquTHYeCcKas JadopaTopusi.

O6yuarowuecs 00NHCHbL 3HAMb:

¥ COOJIIOIATh TIpaBUJjIa TEXHUKU 0€30TaCHOCTH MPHU PabOTE C XUMHY BEIIECTBAMH; o

HUMCTBb NPCACTABJICHUC O KAYCCTBCHHBIX PCAKIUAX U UX ITPUMCHCHUU, O6y1¢ai0w;uec;1
O0IICHDL ymenib.

*TIPOJICTIBIBATH KAYEeCTBEHHBIC PEaKIMM Ha OCHOBHBIC KATHOHBI M aHUOHBI HEOPTaHWYECKUX
BEILIECTB;

*IIPUMEHSTH MMOJTYYEHHbIE 3HAHUS MIPU PEIICHUH U COCTABJICHUH 3a/1a4 Ha OIpE/eNICHUE BEIIECTB
B PAcTBOPE; *BECTU UCCIIEIOBATENBCKYIO PA0OTY MO ONPEIEICHUIO XUMUYECKIX BELIECTB.

[Tocne 3-ero roga oOyueHust

Heu3sBecTHOe OpraHnveckoe BeuecTBo.

Obyuarowuecst OOANCHbL 3HAMD.

*00 OCOOCHHOCTSAX CTPOCHHMS OPraHMYECKUX BELIECTB, MX MHOTrooOpa3uH, HMX CBOMHCTBAX;
Obyuarowuecs: OOAHNCHbL YMEMb .

*HAXOJUTh MOJIEKYISIPHYIO ()OPMYITy OPraHUIECKOTO BEIECTBA IO MACCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, MO MPOAYKTaM CTOPAHUS U OTHOCUTEIHLHON TNIOTHOCTH €T0 MapoB 110
KakoMy-JIn0o razy.

O3agayeHHbIe OPraHUYecKHe BelecTBa.

Obyuarowuecs: OOANCHbL 3HAMD.

*0COOCHHOCTH XMMHUYECKHX TPOIIECCOB C YIaCTHEM OPTaHUYCCKHUX BEIIECTB.
Obyuarowuecs: OOAHNCHbL YMEMb .

*IIPOU3BOUTH PACYETHI [0 XUMHUYECKOMY YPaBHEHHIO M COCTABJIATH 3a7a4M C y4acTHEM

OpPTaHMYECKUX BEIIECTB HA HAXOXKJICHUE MACChI (KOJMYECTBA) MPOAYKTA PEAKIIUH HIIN

WCXOJIHBIX BEIIECTB, Ha IPUMECH, BBIXOJ[ TIPOJTYKTA, U30BITOK u
HefocTaToK; OT OTHOT0 OPraHMYecKoro BelecTBa K Apyromy.

Obyuarowuecst OOANCHbL 3HAMD.

*XHUMHUYECKUE CBOMCTBA U CITOCOOBI MOJIYICHUS OPTaHUYECKHUX BEUIECTB; OOyuarowuecs

00JICHbL YMemb.:



*OCYHIECTBIISTh U COCTaBIISATh  LIEMIOYKY NpeBpaICHHUH C y4acTHEeM
OpPraHUYECKHUX BEIICCTB;

epelIaTh  pa3iMYHBIC BUABI 33aJad [0 IICTIOYKE TMPEBpPAlICHUH C  HUCIOJIb30BAHUEM

OpPTaHMYECKUX BEIIECTB;

pelIaTh M COCTABIIATH 3aJa4uy I10 IIETTOYKaM IPEBPAICHHI, KOTOPhIE YKa3bIBAIOT HA

B3aMMOCBSI3b HEOPTaHWYECKHUX BEIECTB C OpraHudeckuMu; OprannvyecKue BeliecTna

OKHCJISIIOTCS] H BOCCTAHABJIMBAIOTCS.

Obyuarowuecs: OOAHNCHbL YMEMb .

*pPacCCTaBJIATH KOB(l)(bI/II_[I/IeHTBI B OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKNUAX C Y4aCTUEM

OPTraHWYECKUX BEIIECTB METOJOM OJJICKTPOHHOTO OajlaHca M METOJOM IOJIYPCAaKIIUH;, o

COCTaBJISITh OKUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.
AHaauTH4eckas jgadoparopus. Ooyyarowuecs

OONIJICHBL 3HAMb

*TEeXHUKY 0€30MacHOCTH MpH PadOTe C OPraHMYECKUMHU BEIIECTBAMU; *KAYECTBEHHBIC PEAKIUU
Ha pa3InYHble OPraHUYECKUE BEIIECTBA;
Ob6yuarowuecs 00NHCHbL YMEMb.

*IIPUMCHATH IMOJTYYCHHBIC 3HAHUA O KAUCCTBCHHLIX PCAKIUAX, INPU PCHICHUU W COCTABJICHUHA
SKCHCPUMCHTAJIbHBIX 3a/la4 Ha ONIPCACIICHUC OPraHNYCCKUX BCIICCTB B paCTBOPC,

'pa6OTaTB C XHUMHUYCCKUMHU B€IIECTBaAMU n XUMHUYCCKUM O60py,I[OBaHI/IeM;

[Tocne 4-ro rona oOyuenust OT
BO/IOPO/1a 10 KCEHOHA.

O6yuarowuecs O0NHCHbL.

+ 3HaTh CTPOEHHUE aTOMa;

+ YMETh, HCIIONB3YSl TEPUOJUUECKYIO CHUCTEMY DSJIEMEHTOB, H300pakaThb DSJCKTPOHHbBIE U
rpadudeckre GopMyibl aTOMOB U HOHOB 3JIEMEHTOB.

O3agayeHHasi CKOPOCTh XUMHUYecKoii peakuuu. O3a1aueHHOe XUMHYECKOe

paBHOBecHe.00yuarowuecs 00IHCHbL.

e 3HaTb W YMCTL IPUMCHATH Ha HNPAKTHUKEC OCHOBHBIC IMPUHIIHUIIBI MPOTCKAHUSA XUMHYCCKUX

peaKLuii;

e YMCTh NPOU3BOAUTE PACUHECThI U COCTABJIATH 3aJadl Ha OIIPCACICHHUEC CKOPOCTHU XUMHYECKOM

peakuuii, KOHCTAHTHI PABHOBECHS;

* YMCTb OCYIICCTBJISITH CMCIICHUC XHUMUYCCKOTO paBHOBCCUSA, IYTCM U3MCHCHUS TCMIICPATYPHI,

JIaBJICHUS, KOHIIEHTPAlUd BEUIECTB, ICUCTBUE KaTaanu3aTopa.

» YMETh MMPOTHO3UPOBATH TEUEHNE XUMHUECKUX PEaKIIUH.
«PacTBOpUMBIE» 3a7a4H.

Ob6yuarowuecs O0NHCHbL YMEMb.
*IIPOM3BOAMTHL pacyeThl Ha OIpeleieHHe KOHIIEHTpAIMil pacTBOpPOB MpPH CMELIUBAHUU
pacTBOpPOB;



*C TIOMOIIBIO PA3JIMYHBIX BHUJOB PACUYETOB TMEPEXOAUTH OT OJHOTO BHJA KOHIIEHTpAIUH K
JIpyromy. 3aaaum ¢ XMMH4Y€CKOro MpoOU3BO/CTBA.

O6yuarowuecs 00NHCHbL 3HAMb:

*IIPOMBINUICHHBIC CTIOCOOBI TIOTYYCHUSI aMMHaKa, CEPHON KUCIIOTHI;

*0 BOXHEHIINX XMMHUYECKHUX 3aBOJIaX MO MOJYYCHHIO XUMHUYECKUX BemecTB B Poccun n

CapatoBckoii obnacTu;

*0 BIUSHUM XWMHYECKHX TPOHM3BOJCTB HA DKOJOTHYECKYI0 OOCTAaHOBKY MECTHOCTH.

Ob6yuarowuecs 00NHCHbL YMEMb.

epemath u COCTaBIATh  3a7auud o TUMIUYHBIM ~ TEXHOJIOTHYECKUM
npreMaM TPOMBIIUICHHOTO TOMyYeHUsI aMMHaKa ¥ CepHOM KUCTOTh; (3alaueHHbIe

MeTaJLIbI.

Ob6yuarowuecs O0aHCHbL.

 3HaTh OCHOBHEIC CBOMCTBA U CIIOCOOBI MOJIYYCHHU A MCTAJIJIOB;

e YMCTb HNPUMCHATHL IOJYUYCHHBIC 3HAHUA IIPpU PCIICHHUU 3aJa4 Ha OCHOBHBIC CBOMCTBA H

CITOCOOBI IMMOJIYYCHH MCTAJIJIOB;

* YMETh COCTaBISITh YPaBHEHUS JJIEKTPOJIM3a W pellaTb MO HEMY pas3fuyHble THUIIBI 3ajad.
O3agayeHHbIe HEMETAJLIBI.

O6yuarowuecs O0AHCHbL.

e 3HaTh OCHOBHEIE CBOICTBa HCMCTAJJIOB, HUX PaCIIOJIOKCHUC B HCpHO,Z[H‘-IGCKOfI Ta6n1/1ue,

OCHOBHEIE CIIOCOOBI IMOJIYYCHMU,

e YMCTb INPUMCHATH MOJTYYCHHBIC 3HAHUA MPHU PCIICHHUMN PA3JIMYHBIX TUIIOB 3aJa4 Ha OCHOBHBLIC

CBOMCTBAa HEMETAJIJIOB U UX COCIUHECHUIA;

* YMCTb OCYIICCTBJIAATHL U COCTABJIATH 'CHCTUUYCCKUC LCTIOYKH, ITOKA3BIBAIOIIUC HA B3aUMOCBSA3b
HEMCTAJIJIOB U METAJIJIOB.

ITo okoHYaHMM Bcero Kypca aeTu OyayT yMeThb:
spelIaTh U COCTAaBJIATH 3aJa4M C MCIOJIb30BAaHUEM HEOPraHMYECKUX M OPraHMYECKHUX BEILLECTB
OCHOBHBIMH CITIOCOOaMU M METOIAMU;

*IIPUMEHSATH TEOPETUUECKUE 3HAHUSI IPH PEIICHUH 3a/1a4;

epellIaTh M  COCTABJIATh KOMOWMHHUPOBAHHBIC 3aJaud C Yy4aCTHEM OpPraHWYECKUX |
HEOPTraHUYECKUX BEILECTB;

*BBIMIOJTHATH PA3JIMYHBIE BUIbI SKCIIEPUMEHTAIIBHBIX 3a/1a4;

*HAXOJUTh PAIIMOHAIBHBIN CIIOCO0 pelIeHHs ONPEIeIICHHON 3aa4u;

*TPaMOTHO ODOPMIIAITH 331a4H;
'paGOTaTB C TECTOBBIMHU 3aJaHUSIMHU II0 KHUIraM H C HCIOJb30BaHUC I/IH(l)OpMaLII/IOHHBIX
TEXHOJIOTHH; *MPOoQeCcCHOHATBHO OPUEHTHPOBATHCS.

OCHOBHBIMH (l)OpMaMI/I MOJABECACHHUA UTOIOB M OLICHKH pPe3yJIbTaTOB Oﬁy‘leHl/Iﬂ
J100) KaDKIIOﬁ TEME SABJAKOTCH: KOHKypCHas 3allUTa PEHICHHBIX M COCTAaBJICHHBIX 3a7ay;



CEMMHApbI; KCIIEPUMEHTAIbHBIE M IpaKTHYeCKHe padoThl B (opMe OT4eTa O MPOJCIIaHHON
pabote; yuacTue B OJIMMIIMAZAX U WHTEIUIEKTYaJIbHBIX MapadoHax; CMOTp 3HaHHUH U T.1.

2.KoMIuiekc Opranu3alOHHO-TIeJArOrH4eCKUX YCJI0BHIl pean3anuu

NpOrpamMmbl.

2.1. OueHOYHBbIE MATEPHUAJIBI.

[Iporpammoii nmpenycMOTpeHbI TPU YPOBHS YCBOCHUS y4eOHOT0 MaTepHuaia.

IlepBblif YpOBEHD - IOMYCTUMBINA. Y YaIIUICS TTPU BBIMOJHEHUH 33JIaHUSI OITUPAETCS HAa MOMOIIIb
nejarora: Hy’KJ1aeTcs B JONOJHUTEIbHBIX MMOSCHEHUSX, TOMOILH, TOOIIPEHUH ACHCTBUN.
Bropoii ypoBeHb - cpenHuil. Yuammiics MOKeT paboTaTh CaMOCTOSITENBHO, ONUPAsICh HA
CJIOBECHBIM KOMMEHTApHUI U IEMOHCTPAITUIO JCHCTBUI TearoroM. BeimonHser paboty B
COOTBETCTBUU C TIOCTABJICHHBIM yciioBUEM. MIHOTJa HYKaeTCsl B JOTIOTHUTEIbHBIX MOSICHEHUSX

CO CTOPOHBI TIeIarora.

TpeTtuii ypoBEHb - BHICOKUI. YUalIUNCs CIPABIAETCS C MOCTABJICHHBIMM 3a/1a4aMK
CaMOCTOATCIIbBHO, HC HYXKXIAaCTCA B HOHOHHHTGHBHOﬁ IMOMOIIH CO CTOPOHBI IIEaarora, CTapacTcs
MCIIOJIb30BaTh Ha 3aHATHH YK€ HMEIOLUECs 3HAaHUS U YMEHUS, TBOPUECKH MOAXOUT K

BBITIOJTHEHUIO 3aIaHUH.
Kpurepusimu ycrenrHoro ocCBOEHHs IpOrpaMMbl MOKHO CUUTATD:

¢ CTCIICHB ITPOABJIICHUA CaMOCTOATCIIBHOCTHU B pa60Tax;

* CTeMeHb CIOXKHOCTU paboThl, ee 00beM; ¢ CyOBEKTHBHAS, OObEKTHBHAS
HOBU3HA BBIMIOJTHEHHON pa0OTHI.

2.2. Meroanueckue MaTepuaabl Meroabt
00yueHus:

D¢ dexkTrBHOCTH y4eOHO-BOCTIUTATEIBHOIO Tpoliecca B 00bEAMHEHUH MTPU PeaTH3aluy JAaHHOU
IporpaMMbl 00eCIIeUNBACTCSI HCIIOIB30BAHUEM CIICAYIOIINX MeJarOTHYeCKUX TEXHOJIOTUH,
CIIOCOOCTBYIOMINX aKTUBH3ALUH [TO3HABATEIHLHON AEATEILHOCTH 00YJaIOMINXCA:

l. JTUYHOCTHO OPUEHTHPOBAHHBIC;

2. TpYIIOBBIE;

3. wmccnenoBarenbeKoro (MpooiIeMHOro) 00y4eHus;
[IpenycMoTpeHa camocTosATenbHas paboTa 00yJaromuxcs, 1 CBOOOHOE caMo0Opa3oBaHUE.
Peanmauml JaHHBIX IIE€AarOorn4cCKux TEXHOJIOTUH IT03BOJIICT BI:I60p " UCITIOJIb30BaHUEC

Pa3HOOOpPa3HBIX METOAOB 00yUeHUs, POpPM OpraHU3AIMH U IPOBEACHUS 3aHATHH. J{is
peau3anuy JaHHOM MPOrPaMMBbl HCITOJIB3YIOTCS a3 IMYHbIE METOJIBI O0yUCHHSI.
CrnoBecHbIE METOJIBI - paccKa3, YTEHHE HAYYHOW JINTEpaTypbl, Oecena, TUalior, KOHCYIbTaIus,

00BsacHeHue. Mcnons30BaHUE 3TOrO MCTOAa pa3BUBACT MBIIIJICHUC 1 BHUMAaHUC.



Harnsgaele MeTOABI - WCIOJB30BAHUE HATJISATHBIX MAaTEPHAJIOB: KApTWUHBI, TUIAKATEHI,
dororpaduu, TaOIUIBI, CXEMBI, MOJICTH, BHACOMATEpUANIbl, HATYPATbHBIC HATJISIHBIC TOCOOUS,
JIEMOHCTPAIIMOHHBIC OIBITHI. DTH METOABI HUTPAOT OOJBIIYIO POJIb B PCAIM3AMH POTPAMMBI,
TaKk KaK HarisgHO TIO3BOJISIOT JETSAM U3Yy4UTh OOBEKT WM OTHEIBHBIA MpoIiecc.
[TpakTHYeckre METOABl — pEIICHHWE MPAKTHYCCKUX 3a7ad, TBOPYCCKHUE CaMOCTOSTEIbHBIC
paboThI, pasHOOOpa3HbIe UTPhI, KOHKYPCHI, BUKTOPUHBI, KPOCCBOPBL. DTH METOJbI Pa3BUBAIOT
UHTEpEC K yYCHHIO, aKTHBU3UPYIOT MO3HABATEIILHYIO JEATEIbHOCTh, Pa3BUBAas MX MBIIUICHUS,
MPAKTUYECKHE HABBIKA U YMEHHUSI.

Y4yeOHO — METOTMUECKHI KOMIUICKC BKJIFOYAET B CeOs CIEAYIOIINE MaTepUaIb:
1.Meroauueckue MaTepuabl Jis 1e1arora.

2.0Opranu3aioHHO — JIabOpaToOpHOE 000PYyI0BAaHHE.
3.JleMoHCcTpalmoHHOE W JlabopaTopHOE O0OpYAOBaHHE, MOJIYYEHHOE B paMKax peaau3aluu
nporpammsl «Touka pocTay.

®opMmbl 3aHATHII: UHAUBHUAYaJIbHAS U TPYNNoOBas paboTa; aHAM3 OIIMOOK; CaMOCTOSTENbHAS
paboTa; COpEeBHOBaHHME; 3a4yeT, MEXKIIPEAMETHbIC 3aHSATHUS; NPAKTHYECKHE  3aHATHS,
JKCIIEpUMEHTallbHasl paboTa; KOHKYPCHI MO COCTaBJICHHUIO 3aJad pa3HOTO THUMA; KOHKYPCHI 10
3aIMTEe COCTABICHHBIX YYaIIMMUCS 3a/1a4.

MeToabl 1 IpHEMbI OPraHU3ANMHN Y4e0HO-BOCIIUTATEILHOIO NpoLecca: 00bsICHEHUE; paboTa
C KHUTOM; Oecena; 1eMOHCTPAaLlMOHHBIN TTOKa3; yIpaXKHEHUsI; IpaKTU4Yeckas padoTa; peieHne
TUIOBBIX 3aa4; METO/Ibl — YACTUYHO-TIOMCKOBBIM, HCCIIE0BATENbCKUM, TA00PATOPHBIA,
WHAUBUIYAILHOTO O0yUYEHUsT; COCTABIICHUE PA3HOT0 THIIA 33/1a4 M KOMILJICKTOBAHHE UX B allbOOM
JUTSL ICTIOJIb30BAHUSI HA YPOKaX XUMHH; COCTaBICHUE XUMHUECKUX KPOCCBOPIOB; MPUTOTOBJICHUE
PacTBOPOB BEIIECTB OMPEICIIEHHON KOHIIEHTPAINHU IS UCIIOJIb30BAHUS UX HA TPAKTUIECKIX

paboTax 1Mo XUMHH.

OoOpa3oBare/ibHbIE MTeJATOrHYEeCKHE TEXHOJIOTHH

— HWunuBuayansHoe oOyueHue — ¢opma, MOJAETb OpraHu3alMu y4eOHOro mpolecca, IMpH
KOTOPOM: YyYUTENb B3aUMOJCUCTBYET JIMIIb C OJHMM YYEHHUKOM; OJMH y4alluics
B3aMMOJICCTBYET JIMIIb CO CPEACTBAaMU OOydeHHs (KHHTH, KOMIBIOTEp M T.I.). [J1aBHOE
JIOCTOMHCTBO HWHAWBUAYAJIbHOTO OOYYEHHS — OHO II03BOJISIET TIOJIHOCTBIO aJanTHPOBATh
CoJiepKaHNe, METOJbl U TeMIIbl y4eOHOU AEATENbHOCTH PeOCHKA K €ro 0COOEHHOCTSIM, CIEAUTh
3a KaXIbIM €ro JECWCTBUEM U OIepaluedl NpHU pEelIeHMM KOHKPETHBIX 3aJad; CIEAUTb 3a €ro
IPOABWKEHUEM OT HE3HaHUS K 3HAHUIO, «BHOCHTb BOBpPEMs HEOOXOAMMBIE KOPPEKLHU B
NeSITEeNbHOCTh Kak OOydaroulerocs, TaK W Y4YWTeNsd, HpHUCIocabiuBaTh HMX K IOCTOSHHO
MEHSIOLIENCS, HO KOHTPOJIMPYEMON CUTYyallud CO CTOPOHBI YUUTENA U CO CTOPOHBI YYEHHKA. —
TexHonorust rpynmnoBoro o0y4eHus: NO3BOJISIET OKa3blBATh MHAWBUIYAJIbHAS MOMOIb KaXIOMY
HYKJIAIOIIEMYCs B HEH YYEHUKY, KaK CO CTOPOHBI YYUTENs, TaK U CBOMX ToBapuieul. [Ipu stom
3HAHUSI KOHKPETU3UPYIOTCS, IPUOOPETAIOT THOKOCTh, 3aKPEIUIAIOTCS UMEHHO IIPU OOBACHEHUU
cJ1a00My OJTHOKJIACCHHKY.

— Texnonoruss mnpoGneMHOro oOy4YeHHMS MpEAroiaraeT Co3JaHHe IM0Jl PYKOBOJACTBOM
npenojaBaTenss MPOOJIEMHBIX CUTyallMd M aKTUBHYIO CAMOCTOSITENIBHYIO JI€ATEIbHOCTD
YYAIIUXCA TO MX pa3pelieHuI0, B pe3yJbTaTe€ 4Yero M MNPOUCXOJHUT TBOPYECKOE OBIIAJICHUE



npodeCCHOHATBHBIMU  3HAHUSAMH, HABBIKAMH W YMCHHSIMH U Pa3BUTHEC MBICIUTEIbHBIX
CIIOCOOHOCTEN.

— TexHONOTHs AUCTAHIMOHHOTO OOYYEHMS - OCYIIECTBIISIETCS C IMpeobiajaHueM B yu4eOHOM
npolecce JMCTAaHLMOHHBIX O00pa3oBaTEeNbHBIX TEXHOJOTHH, (OpM, METOJOB U CPEACTB
o0yJeHus1, a Tak)Ke C HCIOJIb30BaHWEM HWH(OpMaAIMu W 00pa30BaTEIbHBIX MAaCCHBOB CETH
HuTepner.

— TexHONOrus UCCleq0BaTEIbCKOM AESITETbHOCTH OCHOBBIBAETCS HA MPEICTABICHUH y4alllerocs
B POJM HCCIEA0BaTENs], MPOBOSIIETO SKCIEPUMEHTAIBHYIO paboOTy, CBSI3aHHYIO C IOHCKOM
OTBETOB Ha pa3HOOOpa3HbIC BOMPOCKHI B 00JIACTH MIO3HAHUS U PA3BUTHSL.

JAunakTuyeckne MaTepuabl: TaOIUIbI, CXEMbI, COOPHHUKH 33]1a4, TEMATUIECCKHE MMPE3CHTAINH,

BUACOMATCPpHAJIBI.

2.3. YcioBuA peanu3anumn

Oo6opynoBanue: Iludposas (xommbiorepHas) nabopatopus (LIJI) Bxmrowaromass B ceOs:
IpOTpaMMHO-aNNapaTHBI  KOMIUIEKC, JaTYMKOBYIO CHCTEMY — KOMIUIEKT Y4eOHOro
000pyIOBaHUs, BKIIOYAIONIUN W3MEPUTENBHBIA OJNOK, HWHTEepdeiic KOTOpOro MO3BOJSET
o0ecrieunBaTh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, M HAa0Op JaTYMKOB, PETUCTPHPYIOMINX
3HAYEHUS PA3INYHBIX (PU3NYECKUX BEIWYHH; HAOOPHI XUMUYECKUX BEIECTB 110 HEOPraHUYECKON
¥ OPTaHMYECKOM XUMHH, JJIsI XUMHYECKOTO aHaIN3a; XMMUYECKoe 000pyI0BaHHE U XHUMHUYECKAs
nocypa.

2.4. CiMcoK JMTepaTypsbl
Cnucok JuTepaTypsl VI Meaarora:
1. Axodd, P. UckyccTBo pemenus mpodiem. M.: Mup, 1982;
2. Apamoswuuy, T.I1., BacunbeBa, I'.U., MeukoBckuii, C.A. COOpHUK OTMMIIHAJHBIX 337a4 IO
xumun. Munck: Haponnas acsera, 1980; borosisnenckas /JI.b. Ilytu xk TBopuectBy. M.:
3uanue, 1981;

3. Epsirun, [A.I1., Iumkun, E.A. Metonuka pemenus 3anad no xumuu. M.: Ilpocsemienue,
1989; KoHKkypcHBIN 3K3aMeH 10 XUMHU: PykoBoacTBO Ui abutypueHtoB. B 6 4. // mon

pexn.

H.E. Ky3pmenko. M.: U3n-so MI'Y, 1992;

4. Kysbmenko, H.E., Epemun, B.B., [lonkos, B.A. XuMust 1715 IIKOJbHUKOB CTAPIINX KJIACCOB
U MoCcTynaromux B By3sl. M.: JIpoda, 1995;

Kymnapes, A.A. Yuumcs pemarts 3agaun no xumuu. M.: IlIkona-IIpecc, 1996;

6. Jlumun, P.A., Monouko, B.A. Xumus mns adbutrypuentoB. OT cpeaHeil mKombl K By3y. M.:
Xumus, 1993;

7. Cemenon, N.H. 3amaun mo XMMuu NMOBBIMICHHON CIOKHOCTH il abutypueHToB. B 4 4. JIL.:
HUzn-so JIT'Y, 1991;

8. Cyposuesa, P.II., CaBunkwuii, C.H. 3aganus mo XuMUU A8 CAMOCTOSTEIBHOW pPabOTHI
yuamuxcs. M.: [Ipocsemenue, 1991; Xumudeckue onmummnuassl B mkoie. /Coct. C.H.

[epuarkun. M.: HITO «O6pa3zoBanue», 1997,
9. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun mo XxuMuu Uil MOCTYMArOIUX B By3bl. — M.:
Hosas Bomna, 1997;



10. rpemmnep, I'.1., Xoxnosa, A.1. MeToauka pelieHus: paCyeTHbIX 3a/1a4 110 XUMHUH:
[Tocobue mst yuutens. M.: [Ipocsemenue, 1998.
Cnucok JuTepatypsl AJs AeTed U poauTesiei

1. Epbrrun, JII., I'paGoBeni, A.K. 3agaun u mnpuMepsl MO XUMHH C MEXIPEAMETHBIM
coniepkanueM (crennpeamersl). M.: Beicmas mkona, 1989;

2. KoHKypcHBII »5K3aMeH 10 XuMmHuH: PykoBoactBo st abutypuentoB MIY. Tlox pen.
H.E.Ky3bpmenko. M.: M3n-so MI'Y, 1993;

3. Kysbemenko, H.E., Epemun, B.B., [lonkoB, B.A. XuMus as mIKOJbHUKOB CTapIIUX KJIacCOB U
nocTynawoumx B By3bl. M.: [Ipoda, 1995;

4. Kymnapes, A.A. Yuumcsa pemats 3agauu o xumuu. M.: lkona-IIpecc, 1996; Jlugun P.A.,
Mosnouko B.A. Xumust i1t abutyprueHToB. OT cpeHer mKoJbl K By3y. M.: Xumus, 1993;

5. CemenoB, M.H. 3agaun mo XWMHUU TOBBIIICHHOW CIIOXHOCTH JUIsi aOuTypueHtoB. B 4 4. JI.:
Wznso JIT'Y, 1991;

6. Ilyzakos, C.A., IlonkoB, B.A. IlocoOue mo XumuM JUId MOCTYMAOUIMX B BY3bl. Bompocsl,
ynpakHeHus, 3a1aun. O0pas3ipl dK3aMeHaIMOHHBIX OmneToB. M.: Beicmas mkoma, 2000;

7. Copoxkun, B.B., 3notaukos, 2.I'. Xumus B Tectax: [locobue njs MIKOILHUKOB B aOUTYPHUEHTOB.
CII0: Xumus, 1996;

8. Cyposuesa, P.I1., CaBuukuii, C.H., IBanoBa, P.I'. 3aganus nmo XxuMuu st caMOCTOSITENbHOMN
pabotsl yuamuxcs. 2-e uzn. M.: [IpocBemenue, 1981;

9. Xomuenko, I'.Il., Xomuenko, M.I'. COOpHHMK 3ahay MO XMMHHU A HOCTYMAIOMIUX B BY3BI:
VYuebHoe mocobue. 4-¢ uzn. M.: HoBas Bonna, 2002;

10. Xomuenko, I'.I1. Xumus miis noctynarouux B By3bl. M.: Beicias mkosna, 2000.

Hudposbie 00paszoBaTeibHbIEC pecypchl
http://www.chemistry.ssu.samara.ru/;
http://www.hemi.nsu.ru/; http://www.repetitor.1c.ru/online;
http://www.informika.ru/text/database/chemy/START .html; http://chemistry.ru/index.php;
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98¢4-9a27-5ac1-2f785b646a41;
http://www.maratakm.narod.ru/.
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