MyHununajasHoe 0K1KeTHOe 001e00pa3oBaTe/ibHOE YUpesKIeHne
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1. KoMiiekc 0CHOBHBIX XapaKTePUCTHK MPOTrPaMMBbl.
1.1. TlosicHUTeJBbHAA 3AIKUCKA

HanpaB/jieHHOCTh IPOrpaMMBbl: €CTECTBEHHOHAYUYHAs, IpeAHA3HAYEHA JIJIs
JOTIOTHUTEIHPHOTO WM3yYCeHHs] XMMHH, Kak Ha 0a30BOM, Tak W Ha NPOPUIHLHOM
ypoBHe. Peanuzanus AaHHOW TporpaMmbl  IPEeayCMaTpUBAET MCIOJIb30BAHHE
000pyI0BaHusl ecTeCTBEHHOHayyHOro mnpoduis «Touka pocra», MOIYy4EeHHOTO B
paMKax peain3allii HAIlMOHAIBHOTO MPOCKTA.

HporpaMMa pa3pa60TaHa B COOTBCTCTBHH CO CIICAYIOIMMMH HOPMATHBHBIMH
AJOKYMCHTaMU:

o ®denepanbHbIM 3aKOHOM OT 29.12.2021 1. Ne273-D3 «O6 ob6pazoBanuu B PDy»

e [Ipukazom  Munucrepctea  mpocsemieHuss — Poccuiickon — Pexepauuu
0109.11.2018 r. Nel96 «O6 yrBepxknenun llopsnka opraHuzallMd U OCYILECTBIICHUS
00pa3oBaTeNbHONM  JCATEILHOCTH IO  JOMOJHUTEIBHBIM  00IIe00pa3oBaTEIbHBIM
nporpaMmam

e [lucemom MuHuctepcTBa 00pa3oBaHus M Hayku Poccuiickoit denepanuum ot
18.11.2015 Ne09- 3242 o HampaBieHHMH «METOAMYECKUX PEKOMEHJAUUN IO
IPOEKTUPOBAHUIO JIOMOJHUTENBHBIX 00111€00pa30BaTEIbHBIX MPOrpaMM  (BKIIOUYast
Pa3HOYPOBHEBBIE IPOTPAMMBI)»

AKTyabHOCTh mnporpammsbl. [Iporpamma «O3agaueHHass XUMUSD UMEET
npoecCHOHANBHYIO  HAMPAaBICHHOCTh. YYEHUKY, U30paBIIEeMy XHUMHYECKYIO
CIEIMATIbHOCTh, OHA TIOMOXKET OBJIAJIETh B COBEPIICHCTBE HEOOXOAMMBIMU
MpYEeMaMH YMCTBEHHOMW AEATEIbHOCTH, PA3BUTh TBOPUYECKOE MBIIUICHUE. BaKHBIM
KOMITOHEHTOM 3TOr0 IMpoLecca SBISETCS YMEHUE PEIIaTh XMMHUYECKHUE 3a7ayM, TAK
KaK OHO BCETJa CBSA3aHO ¢ 00Jiee CI0KHON MBICIUTEIBHOMN AESITENbHOCThIO. [ Tex,
KTO CMOYET OBJAJCTh COJICPKAHUEM JIAaHHOMW MPOTPaMMBI, PEIlIeHHE 3aa4 He OyIeT
BBI3BIBATH 0COOBIX TpyaHOCTEH. [Ipoliecc peleHrs cTaHeT yBiIeKaTEIbHBIM U OyAeT
IPUHOCUTH YIOBJIETBOPEHHE, MOJAOOHOE TOMY, KOTOpPOE TMOIY4aroT JIOOUTENIN
pasraJplBaHUsl KPOCCBOPAOB. YMEHHE pelIaTh 3aJauyd Pa3BUBACTCA B MPOLECCE
00yueHHUsl, ¥ Pa3BUTh 3TO YMEHHE MOXKHO TOJBKO OJHUM IyT€M — TMOCTOSHHO,
CUCTEMATUYECKH PEIaTh 3a1a4uH.

C nomortneto mporpammbl «O3a7aueHHass XUMUS» IKOJIBHUK MPUOOPETET U
3aKpENUT MPAKTUYECKUE HABBHIKM B pabOTe C BEIIECTBAMM, BBIMOJHSS Pa3IUYHOTO
YPOBHSI CIIOKHOCTH ITPAKTUUYECKUE 3a1aHus. B CBA3U C 3TUM JaHHYIO POrpaMmy I10
dbopme conepikaHus U TMporecca NeAarornueckoi JesITeIbHOCTH MOXHO OTHECTH K
WHTETPUPOBAHHOMY BHAY, T.K. OHa OOBEAMHSET B II€JI0€ 00JIACTH OCHOBHOTO H
JOTIOJTHUTEIHFHOTO 00pa30BaHUSI.

HoBu3na. 3a ocHOBy mporpaMMbl ObLla BbIOpaHa aBTOpCKas IporpaMma
JOTIOJIHUTENIbHOTO 00pa3zoBanus 8-11 kmaccel «O3amauennas xumusi» C. b.
TOJICTO)I(I/IHCKOfI, YUUTCIIA XHMMHH, IIeaarora JOIIOJHUTCIbHOTO 06p3.30BaHI/I}I
LIEHTpa oOpa3zoBaHUS No 1475 T. Mockaa, [D7eKTpOHHBII
pecypchttp://him.1september.ru/view_article.php?1D=201000403]. HoBuzna



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

IMporpaMmabl «O3a):[aquHa;I XUMUA» OCHOBaHa Ha IIPOBCACHUH 3aHATHM C
HCIIOJIb30BAaHHUCM 060py,Z[OBaHI/I$I LHCHTpa «Touka pocTa». DTO 1O3BOJISET CcO31aThb

YCJIIOBUA:
- AJI1 paCIupPCHUA COACPKAHUS IMKOJIBbHOI'0O XUMHUYICCKOTI'O 06p330BaHI/I$I;
- JJIA  IIOBBIINICHUA MM03HABATECIbHOM AKTUBHOCTH B CCTGCTBGHHOHaquOﬁ

obacTu;

IUIA pa3BUTHs JUYHOCTH peOEHKA, ero crmocoOHOCTel, (OopMHUpOBaHUS U
YIOBJIETBOPEHUS COMMAIBHO 3HAYNMBIX HHTEPECOB M TIOTPEOHOCTEH;

- J1s1 paboThl ¢ OAPEHHBIMU IIKOJIBHUKAMU, OPTaHU3AlUA UX Pa3BUTHUSA
B Pa3IUYHBIX 00JacTsAX 00pa3oBaTeNIbHOM, TBOpUeckoW nesTenbHOCTH.lIpuMensis
1u(poBbIe JTAOOPATOPUN HA 3AHATHUAX IO XUMHUH, yYalIAECs MOTYT BBITIOJHUTH
71ab0opaTOpHBIE U MPAKTUYECKHE PaOOTHI.

OTiimunTebHBbIEC 0COOCHHOCTH.

[IpemyiaraeMpliii Kypc HOCHUT OOyYaromluid, Pa3BUBAIONIUN M COLMAILHBIN
XapakTep, TMO3BOJISIET OPUEHTHPOBATHCS Ha BbIOOp Oynaymieil mpodeccuu Bpaua,
reHeTHKa, OMoJora, IKoJora.

Anpecar. IIporpamma paspaborana mis ydamuxcs 8-11 kmaccos,
KOJIMYECTBO JeTed B rpymnme — 12-15 denoBek. Bo3spact nerei, ydacTBYIOIIUX B
peanuzanuu JaHHoKM o0pa3oBaTeabHOM TporpaMmbl: 14-18 mer.

Ilegarornuyeckas nejiecoo0pa3HOCTb OOYCIIOBJIEHA TE€M, YTO IIKOJIbHUKAM
IPEIOCTABIISETCS BO3MOXKHOCTh IOMOJHUTH 3HAaHUSA, NPUOOPECTH U 3aKPENUTh
HaBBIKU PEIICHUS TEOPETUUECKHUX M, YTO OCOOCHHO Ba)KHO, MPAKTHYECKHUX 3a7ad 10
xumud. PemieHue 3a1ay 3aHUMAET B XUMUUYECKOM 00pa30BaHUM Ba)KHOE MECTO, TaK
KaKk 3TO OJMH W3 BaXKHEHIIMX NPUEMOB OOyuY€HHUs, MOCPEACTBOM KOTOPOIO
oOecrieunBaercst Oojiee riIyOOKO€ M TOJHOE YCBOEHUE Y4eOHOro marepuaia Io
XUMHH U BbIPAOATHIBAECTCA YMEHHE CAMOCTOSATEIBHOIO OCMBICICHUS U MIPUMEHEHUS
NPUOOPETEHHBIX 3HAHUM.

['maBHBIM KpuTepueM oTOOpa y4YallMXcsi B TPYIIBl SBISETCS JKEJIaHHE
pebeHka TPHOOPECTH HAaBBIKA pEIICHHS TEOPETHUECKUX 3a]ad, BBIMOJHEHUS
IPAKTUYECKUX pabOT MO ONPEEICHUIO BEIIECTB.

O60bem nporpammbi: 144 yaca

Cpoxu ocBoenus1 nporpammsli: 4 roga (36 mecsies). C yueTom
0COOEHHOCTEH BO3pacTan ypOBHSI MMOJATOTOBKH JIeTEH JaHHAS IPOrpaMma MOXKET
aIanTHPOBATHCA, HATIPUMED: 2 Yaca B HEACII0, CPOK peasn3aliiu 2 roja.

B rpynmnsl 1-ro u 2-ro roga o0ydeHust MOTyT HabupaThes AeTH u3 8—9-x
KJIACCOB, a TAKXKE CTapIIUE M0 BO3PacTy, T.€. yueHuku 10-x u 11-x kiaccos. B
nocyenyonmx rpymnmax (3—4-iroasl 0Oy4eHus) 3aHUMAIOTCs IeTH, OoJee
MOJITOTOBJICHHBIE 110 TAHHOMY TIPEIMETY.

Pexum 3anaTuii: 1 gyac B Hepemro, 36 4acoB B TOJI, 3aHATUS 110 45SMUHYT.



1.2. eab 1 321241 MporpamMMbl

Heab: pa3BUTHE UHTEIUIEKTYAIbHOTO U TBOPYECKOTO MOTEHIMANA IETei Ha
OCHOBE (POPMUPOBAHUS OTIEPAMMOHHBIX CITOCOOOB YMCTBEHHBIX JEHCTBUN TI0
PEIICHUIO TEOPETUYECKUX M MPAKTUYECKUX 3a7a4 B 00JIaCTH XUMUHU.

3agaum:
o0vyYaroIue:

¢ COBCPHICHCTBOBATH 3HAHUS yHaAIIUXCA O THUIIAX PACUCTHBIX 3a/la4 U
AJITOPHUTMAX UXPCHICHH,

¢ (hopMHUPOBAHHE MPAKTUUECKOTO YMEHUS MIPHU PEIICHUN
AKCIIEPUMEHTAIIBHBIX 33/1a4 HAPACIIO3HABAHUE BEILIECTB;

® [IOBTOPEHUE, 3AKPEIJIEHNE OCHOBHBIX IIOHATUIN, 3aKOHOB, TEOPHI, a
TaK)K€ Hay4YHbIX PaKkTOB, 00pa3yIOUX XUMHUECKYIO HAYKY;
® COBEpLICHCTBOBATh YMEHHUSI PEIIATh 3aJa4l UHTErPUPOBAHHOTO THUIIA;

Pa3BHUBAIOIINC.

® DPa3BUBATh JIOTUYECKOE MBIIIJIEHUE YYAIINXCS IPH PEIICHUH 3374 C
HECTaHAapTHHIMU GOPMYITHPOBKAMU;
® pa3BUBATh CAMOCTOSITEIbHOCTh, YMEHHUE MIPEOA0JIEBATh TPYIHOCTU B YUEHUU;
® pPa3BUBATh MPAKTUUYECKUE YMEHUS YyUAITUXCSI IPU BBHITOJTHEHUH
MPAKTUYECKUX IKCIIEPUMEHTAIBHBIX 33]1a4;

® Ppa3BUBATh HABBIKM CAMOCTOSTEIBHON padOThI U y4eOHO-KOMMYHHUKATHBHbBIE
YMEHUH.

BOCITUMTATCJIbHBIC!

® CO3/JaBaTh MEIATOTUYECKUX CUTYAIUN YCIECIITHOCTH JJI51 OBBILICHUSA
COOCTBEHHOM CAMOOIIEHKH U CTaTyca y4yallluXcs B Ija3aX CBEPCTHUKOB,
[I€1aroroB U pOAUTEIIEH;

e (hopMHUPOBATH NMO3HABATEIBHBIE CTIOCOOHOCTE B COOTBETCTBHUH C
JIOTUKOW Pa3BUTUAXUMUYECKON HAYKH;

® COJICHCTBOBATH B MPOGOPUCHTAIIMH IIIKOJILHUKOB.

1.3. Conep:kaHue NporpamMmbl

YUYEBHO-TEMATHYECKUM IIJIAH

Nen/ HanmenoBaHue pa3iena, TeMbl O6mwmii 06bem B yacax | dopma at-
1 Bcero | Teop | Ipakr | TecTanuu/
nM HKa KOHTpOJIH
1 200 o6yuenusn
1 BBoaHoe 3ansaTHe. 1 1
3agauu U3 CTAKAHA ¢ PACTBOPOM. 10 3 7
2-3 Breruncnenne  MaccoBOH  JIOMM PAcTBOPEHHOTO | 2 1 1 COCTAaBJICH
BelecTBa B pactBope. [IporieHTHass KOHIIEHTPAIIHSI. us  3a1ad
4-6 PacueTsl, CBSI3aHHBIE C MOJIIPHOM KOHIIEHTpanuei | 3 1 2 1O JaHHOH
7-10 | Ilepexom OT OAHOrO BHUJAA KOHIEHTpamuii K |4 1 3 Teme,
ApyromMy.
11 NunuBryanbHas KOHCYJIbTaLUS 1 1
3aKOHBI NPUPOABLI B MUPe XUMHH 15 3 12




12-13 | Tpenaxkep pacdeToB 1o GopmyJsie BemiecTna. 2 O6cyxeH
14 Brruncienue OTHOIIEHHMM Macec DJEeMEHTOB B | 1 ue  anro-
BEIIECTBE prATMAacoc-
15 Onpenenesye  MaccoBOM — JOOM  XMMHYecKoro | 1 TaBJICHHA
9JIEMEHTA B BEIIECTBE sajad - 1o
™ JOTAaHHOU
16 Pacuer Maccel »ieMeHTa IO H3BeCTHOM Macce | 110.01 Tewe:
BEIICCTBA, COJICPIKAIIECTO JAHHBIN 3JICMEHT yuactHe B
17-18 | Boruncienue macchl BellecTBa 110 Macce 3jeMeHTa | 217.01 OTHMITHAJIE
B HEM 24.01 [0 XMMHU;
19 Brrancienne KkonudecTsa BELMIECTBA 10 €r0 Macce 131.01 WHIMBHIya
20 Pacuer wmaccel 1O UW3BeCTHOMY KoJiMuecTBY | 107.02 JbHBIC
BellleCTBa KOHCYJIbTa
21-23 | Pacuer mpocreiimell  (GopMydbl  BemecTBa 10 | 314.02 1un
MaCCOBBIM JIOJISIM DJIEMEHTOB B COCTHHCHHUU 21.02
28.02
24-26 | Pacuet uncna 4acTuIl 10 €ro Macce, Mo KoJau4ecTBy | 307.03
BEILECTBA U 110 00bEMY. 14.03
21.03
O3ajayeHHbIe ra3bl. 8
27-28 | Onpenenenne OTHOCUTEIHHOM IJIOTHOCTH ra3a 228.03 COCTaBJICH




04.04

Hna 3ada4d
29 Bbluncnenne  OTHOCHTENBHOM — MOJIEKYJsipHOM | 111.04 1 Ha ;[af[[Hy;o
MAaccChl IO €r0 OTHOCUTENIbHOM IMIIOTHOCTH TEMY;
30 Ompenenenne mMacchl ra3000pa3Horo BemiecTBa 1o | 118.04 1 y4acTue B
ero oobeMy. MoJIsIpHBIi 00BEM Ta30B OJUMIuane
31 Brluncnenune o0bema razoo0pasHoro Bemiecrtsa mo | 125.04 1 TIO XMMHM,
€ro Macce, o0 KOJIMYECTBY BEIIeCTBa
32-33 | Onpenenenne GpopMyIbl BemecTBa MO MaccoBbIM | 216.05 | 1 1
JIOJIAIM DJIEMEHTOB M OTHOCHUTEIBHOW IIOTHOCTH 23.05
raza
34 NunuBuayanbHas KOHCYJIbTAIUS 1 1 Komnkypcest
35-36 HTorosoe 3ansirue 2 2 «Osanain
Ipyra,
«HTenneKT
yaJIbHBII
Mapadon».
Hroro 3a 1 rox o6yuenus 36 9 27
Nen/m HaumenoBanue pa3jesia, TeMbl OO0wuii 00beM B yacax | dopma art-
Bcero | Teop | Ipakr | Tecrammuu/
ns HKa KOHTPOJIsA
2 200 o0Oyuenus
1 BBoaHoe 3austue. 1 1
O3a1avyeHHble HEOPraHUYECKNE BelllecTBA. 20 7 13
2-3 Bbrunicienue  macchl  (KOJMYECTBA — BEIECTBA) | 2 1 1 CamocrosTe
HPOAYKTOB pEaKIMd MO Macce (KOJIUYECTBY gzgz:a .
BEIIECTBA) UCXOIHBIX BEIIECTB. COCTABIICHI
4-5 Breluucinenne o0beMa ra3oB 0 HM3BECTHOM Macce | 2 2 10 32124 1
(KOJTMYECTBY BEIIECTBA) OJHOTO W3 BCTYIMAIONINX B ohopmienn
peaKkUUIo WM MOJyYaroIUXCs B pe3yiabTare €& fo nx Ha
BEIECTB. KapTOUYKax
6-7 Pacyer 00BEMHBIX  OTHOIIEHWH  Ta3oB 10 | 2 1 1 gg;lai;?;:
XUMHUYECKUM YPaBHEHUSM ypoKax
8 PacueTsl 10 TEpMOXUMUYECKUM YPaBHEHUAM 1 1 XUMHH.
9-11 | Pacuyerbl IO XUMHUYECKUM YpaBHEHMSM, €CJIM OAHO | 3 1 2
U3 pearupyrouux BelecTB B U30bITKE Toxroroeka
12-13 | Ompenenenre MaccoBOM WM OOBEMHOW Joiu | 2 1 1 gny;hjf;l;;:
BBIXO/Ia TTPOIYKTA. —
14-15 | Beruucnenre Macchl WM 00beMa MPOAYKTa | 2 1 1 Hanucanue
peakiMu 1O W3BECTHOM Macce WIH O00beMy CueHapus 1o
MCXOJTHOTO BEIIECTBA, COJIEPIKAIIETr0 MPUMECH TIPOBEICHUIO
HeJeIn
16-18 | Haxoxmenne wmaccel  (KOJWYECTBA  BEMIECTBA, | 3 1 2 MU B
o0beMa) TPOAYKTa pEaKIUd TI0 HUCXOAHOMY LIKOJIE.
BEIIECTBY B PACTBOpE
19-21 | HaxoxaeHne Macchl MPOJIYKTa peakiMd Mo macce | 3 1 2
HUCXOJHOTO  HEOPTraHMYECKOTO  BemecTBA  C
MIPUMECSIMHU
OxucanTeNb - OH «rpaduTeIb)» 5 2 3
22-23 | [lpuMeHeHHe METO/1a DIISKTPOHHOTO OataHca Juis 2 1 1
COCTaBIICHUS YpaBHEHHIA OKHUCIIUTENBHO-
BOCCTAHOBUTEIHHBIX PEAKIIHU.
24-26 | [Ipumenenue METOoaa MTOJTypEaKIIUi i | 3 1 2
COCTaBJICHUS ypaBHEHUI OKHUCIIUTENbHO-

BOCCTAHOBUTCIIbHBIX PCAKIIUU.




OT 0IHOT0 HEOPTAHMYECKOr0 BElIeCTBA K 5 1 4 Odopmenn
prrOMy. € CTCHIOB
«Pemmkpocc
27-29 | Haxoxxnmenne Macchl  (KOJIMYECTBa  BEIECTBA, | 3 1 2 Bop> p o
o0beMa) BelecTBa 10 IETOYKe MTPEeBPaICHHH KPOCCBOPJIO
30-31 | OcyuiecTBieHrE LEMOYKU NPEBPAICHHM, pelIieHue | 2 2 B,  COCTaB-
M0 HEW SKCIIEPUMEHTAIBHBIX 3a/1a4 JICHHBIX
JeTBMH  Ca-
MOCTOATECIIb
HO.
AHajuTHYecKAasi JJabopaTopusi. 4 1 3
32-35 | Pemenue 3aay Ha KadecTBEHHOE ompezeneHue | 4 1 3
KaTHOHOB M aHHOHOB HEOPTaHMYECKUX BEIIECTB
36 HUTorosoe 3ansitue 1 1
Hroro 3a 2 rox o6yuenust 36 11 25
Neni/ | HaumeHoBaHue pa3jesia, TeMbl OO0mmii 00beM B yacax | dopma at-
I Bcero | Teop | IIpak | Tectamuu/
ns THKaA KOHTPOJIsI
3 200 obyuenusn
1 BBoaHoe 3anstTue. 1 1 CocrasieHn
Hen3sBecTHOE OPraHUYECKOE BEIECTBO 5 2 3 ¢ 3aiad H
2 H > 1 l ydacTtue B
aXOXKJCHHE MOJICKYJISIpHOW (OpPMYIIBI BeEIIeCTBa KoHKypee
110 MACCOBBIM JIOJISIM BXOJISIIIIAX XUMHUYECKUX «O3axaub
3JICMCHTOB. Ipyral»
3-4 | HaxoxxaeHue MOJICKYJISIpHO# (hOpMYIIbI BEIIECTBA 2 1 1 Orbop
o HHTCPECHBIX
M0 OTHOCHUTENHHOW IJIOTHOCTH JaHHOTO BeIIeCTBa 3a,ua£ s
10 KaKOMY-JI100 ra3y cGopHuKa
5-6 | HaxoxaeHue MOJEKyIIpHOW (HopMysbl rasa 1o 2 1 1 «O3aauenH
Macce IPOIYKTOB CTOpaHUs ag  Xumus
JUIA HOHBIX
XHUMHUKOB»
O3a1ayeHHbIe OPraHUYecKHe BellecTBa 9 3 6 Ioaroroska
7-9 | Haxoxmenne  wmaccel  (KoummdecTBa, o0Obema), | 3 1 2 Z;;’;ﬁﬁzz"c
MPOAYKTOB pEakIuu T0 Macce (KOJIHYECTBY, <oro
00beMy) HCXOIHBIX BEIIIECTB,C y4acTHEM MaTepuana;
OpPraHMYECKUX BEIIECTB yuactue B
10-12 | Haxox/aeHue MPOJYKTOB PEaKIUH, €CIH M3BECTHBI | 3 1 2 IIKONBHOU U
Macchl 2-X HCXOIHBIX BENIECTB (3a7aud  Ha XZEEE:;?O
130bITOK),C Y4aCTHEM OPTraHMYECKUX BEIIECTB; COCTABIICHHE
13-15 | Haxox/aeHne Macchl HIH 00beMa TMPOIYKTOB | 3 1 2 3a/1aHui 110
peakIMu 10 W3BECTHOW Macce WIH 00BeMy XUMUM  JUIA
HCXOJHOTO BEIECTBA, COJAEpXkalleil MNpUMECH,C VHTCIUICKTYa
JIBHOT'O
THEM OPTaHHYECKUX B TB.
Y4acTHEM OpTraHudec elec wapatora
OT 01HOT0 OPraHMYeCKOro BelecTBa K Apyromy. | 10 3 7 Cocrasinenu
16-19 | OcymiecTBieHUe ENOYKH TPEBpAICHUH, pemieHue | 4 1 3 AR
o IIpeBpalcHu
0 HEH SKCIIEPUMEHTAIBHBIX 33134 ﬁp patt 3
20-23 | OcymiecTBiieHHE TIETIOYKH MMPEBPAIICHIH, CBSI3bIBAOMEH | 4 1 3 0BCyKIeHHe
OPraHuYCCKUC U HCOPraHM4YCCKUE BECUICCTBA. panuoHaIbH
24-26 | HaxoxmeHue XapaKTepPUCTHK BEIIECTBA 10 [EMoYke | 3 1 2 BIX
TpeBpaIeHnii crnoco6oB
epexoa.
Oprannyeckne BeleCTBAOKUCISIOTCS H 5 2 3 Odopmnern




BOCCTAHABJIMBAKOTCS. e JHJAKT.
27-29 | IlpumeHeHne METOA 3JEKTPOHHOTO OanaHca s 3 1 2 Matrepunaia:
cocraBieHuss ypaBHeHuii OBP ¢ yuwactuem ?:ﬁ;g;ﬁili
OpPraHUYECKUX BEIICCTB. COCTABILKPO
30-31 | [Ipumenenue METOAa MOJTypeaKuii i | 2 1 1 CCBOPJIOB.
coctaBieHusi ypaBHeHudr OBP ¢ yyactuem
OpPraHUYeCKUX BEIICCTB.
AHaauTHYeCcKas JabopaTopusi. 5 2 3
32-35 | Pemenue skciepUMEHTAIIBHBIX 337124 Ha 5 2 3
OTpe/ieNIeHUE OPraHuIeCKUX BEUIECTB B PaCTBOPE
36 HToroBoe 3ausiTHe 1 1
Hroro 3a 3 roa odyuenust 36 13 23
Neni/n | HaumeHoBaHMe pa3aena, TeMbl OO0muii 00beM B yacax | dopma at-
Bcero | Teop | Ilpakr | Tecramuu/
ns HKa KOHTPOJIsA
4 200 00yuenusn
1 BBoaunoe 3anstTue. 1 1
OT BOIOpPOAA 10 KCEHOHA. 2 1 1 Cemunap
2-3 Hanucanue 31ekTpoHHBIX U rpadudeckux popmyn | 2 1 1 «Or
aTOMOB ¥ HOHOB 2JIEMEHTOB HaTpus 110
aproHa
O3aavyeHHasi CKOPOCTh XUMHYECKOii peakiuu. | 6 2 4
O3agayeHHOe XMMHYeCKOe PaBHOBeCHE.
4-5 PacueTsl cKOpOCTM peakuud 10 W3MEHEHHSM | 2 1 1 Hozrorosxa
KOHIIEHTPAILlM{ BEIECTB, AaBJICHUS, TEMIIEPATyPhl 1 ydactue B
6-7 OnpeneneHne KOHCTAHThI PABHOBECHS 2 1 1 EJ;HXI\IA/I?WT; ¢
8 Pemenne 3amau Ha cmemeHue Xumuueckoro | 1 1
paBHOBECHS.
9 BeinonHeHue sKcnepuMeHTaaIbHON paboThl 1 1
«PacTBOpUMBIe» 3a1a4n 4 4
10 Bbluucienne  MaccoBOd 10 pacTBOpeHHOro | 1 1 Hpurorosse
BelecTBa B pactBope. [IporieHTHas KOHIIEHTpaIusl. HHC paccona
11 Pacuetsl, cBs3aHHBIE ¢ MOJSIPHOW KOHIIEHTparuen. | 1 1 gnpeﬂﬁ%?;a
[lepexom OT OAHOTO BHJA KOHIEHTpAUHA K oif
ApYromy. KOHIIEHTpaIL
12 Pemenue 3aa4y Ha cMeIIMBaHNE PaCTBOPOB 1 1 HH.
13 BrinonHeHnue sKcnepuMeHTaIbHON paboThl 1 1
3agaumn ¢ XMMHYECKOI0 MPOU3BO/CTBA. 4 2 2 CooOwenns
14-15 | Pemienue 3a/1a4 Ha THITAYHBIE IPUEMBI TIPOMBILII- 2 1 1 Z:;f:;;’; 2
JICHHOTO TTOJIYYEHUST aMMHUaKa B
16-17 | Pemenue 3a1a4 Ha THITHYHBIC IPUEMBI TPOMBIIII- 2 1 1 NPOM3BOACT
JICHHOTO TTOJTYYEHUST CEPHON KUCIIOTHI. Bax
BCIIICCTB.
O3anavyeHHBIEMETAJLIIBI 5 2 3
18-20 | Pemrenue 3amay Ha OCHOBHBIE CBOMCTBA METAJLIOB. | 3 1 2 Cocrasnenu
BrinonHeHne skcrepuMeHTanbHON paboThI N "
21-22 | Dniextpomus 2 1|1 e s
O3amauyeHHbIEHEMETAJLIbI 4 1 3 s
23-24 | Pemierve  3amad Ha ~ OCHOBHBIE  CBOWCTBA | 2 1 1 c6opHuKa




HEMETaJlIOB.
25-26 | BrinmomHeHHEe SKCIIEPUMEHTAIbHONW PaOOTHI 2 2
O06o00mIeHue 8 2 6
27-29 | KoMOMHHMpOBaHHBIE 33aJja4ydl 10 HEOPraHWMYECKOW u | 3 1 2 Cocrapyienu
OpraHUYECKON XUMHUHU ¢ OKcnepH-
30-31 | TectoBble 3agaHMs 1O  HEOPraHMYECKOW W | 2 2 MCHTAIRHBIY
. 3ajad,  MX
OpPTraHUYeCKON XUMHHU sammta W
32-35 | 3agaHus NOBBIMICHHOTO YPOBHS CJI0KHOCTH 3 1 2 BBINOJIHEHNE
35-36 HToroBoe 3ausiTHe 2 2 gMOTPmaHH
HToro 3a 4-ii rog 00yueHust 36 13 23
HToro 3a 4 roga o0yueHus 144 46 98
Conep:xkanue
1 200 00yuenusn

BeonHoe 3ansaTHe. TeopeTnueckast yacTb: 3HAKOMCTBO C IIPOIPaMMOil, CTPYKTYpOil U 3a/ladyamMu
1-ro roga oOyuenus. Onpenenenue pexxuma 3aHatuil. [IpoBeseHne MHCTpyKTaxa MO TEXHUKE
0€30MacHOCTH IPU padOTe ¢ XUMUYECKUMH BEIIECTBAMHU U B KAOMHETE XUMUHU.

3agaunm M3 crakaHa ¢ pacTBOpoM.OCHOBHbIE TPHUHIMIBI O(GOPMIICHHS 3a7a4 [0 XHUMUHU.
Meroavka pelieHus 3aJad Ha BBIYMCIEHUS MAacCOBOM JIOJIM PAacTBOPEHHOrO BEIIECTBA B
pactBope. Buuabl KOHUEHTpauuil: MNpoueHTHas U MoJisipHas. Ilepexon oOT opHOro BHUAA
KOHIIEHTPALUU K JPYromy.

IIpakmuueckas yacms: pEeUICHNUE 3a4a4 110 JAHHOW TeMe; IPUTOTOBJIIEHUE PACTBOPOB C 3aJaHHOMN
KOHIIEHTpaIlMel MyTeM BBIIapuBaHUs, pa30aBieHus], J0OAaBJICHHEM PACTBOPHUMOIO BEIIECTBA.

3aKoHbI NIPUPOABLI B MUpPe XUMHMHU. MeToaMKa pelieHus 3a/1a4 Ha HaX0XKJICHHE OTHOCUTEIBbHOM
MOJ'IGKy.]'IprHOI\/JI MacCChbl, Ha BBIYHCIICHUC OTHOIIEHWH Macc DJIEMEHTOB B BCIICCTBE, Ha
OTpeielIeHne MacCOBOM J10JIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE, HA HAXOXKJCHUE KOJIMYECTBA
BEI[ECTBA TI0 €r0 Macce M HAoOOpOT, Ha BBIBEJCHHE NPOCTEHIIeH (GopMyisl BellecTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB B COEMHEHHUH, Ha PacyeT Yuclia CTPYKTYPHBIX €IUHHUIL 110 Macce,
KOJIMYECTBY BEIIECTBA UIIN 00bEMY.

Ilpakmuueckaa uacmo:pellleHNe TUIOBBIX 3a/Jad Ha JaHHYI TeMmy; O(OopMIIeHHE 3aJad;
00CYXJIeHIE PallMOHAIBHBIX CIIOCOOOB PEIICHNS.

O3anaveHnble ra3pl. MeToanKa penieHus 3a1a4 Ha ONPEACICHHEe OTHOCUTEIBHON IIOTHOCTH
ra3a ¥ HaXxOXJECHHE 10 Hel OTHOCUTEIHLHON MOJIEKYISIPHON Macchl. MOJIpHBINA 00BEM Tra3oB.
Hopmanbupie ycnoBus. [IpuHIUNBI pemieHust 3aiad Ha: OMpENeTICHHE MacChl raz000pa3HOro
BEIIeCTBA MO €ro 00beMy, MPU HOPMAIBHBIX YCIOBUSX; BBIUMCICHHE 0O0beMa razoo0pa3HoOro
BEIIIECTBA IO €ro KOJIWYECTBY; oOmpeaencHue (OpMybl BEIIECTBA MO MAacCOBBIM JIOJISIM
3JIEMEHTOB U OTHOCHUTEJIBHOM IIJIOTHOCTH Ta3a.

Ilpakmuueckas wacmv:HaXOXKACHUE U OOCYKJICHHE PAIIMOHAIBHBIX CITIOCOOOB pEIIECHUs 3ajad.
CocraBneHnue 3a/1a4 Mo TeMam 1-1o rojia oOy4eHus U uX 3aIriuTa.

Hrorosoe 3ausiTue. O600meHne MaTepuana. OOCYKISHHE U MOIBEICHUE HTOTOB KOHKYPCOB.
2 200 oOyuenusn

BBoanoe 3aHsiTHe. 3HAKOMCTBO C MPOTPAMMOM, CTPYKTYPOH | 3aadamMul 2-TO Toja OOydeHHS.
Omnpenenenne pexxuma 3aHaTHH. [IpoBeieHre HHCTPYKTaxa M0 TEXHUKE 0€30MacHOCTH TIpU




paboTe ¢ XMMHUYECKUMH BeIleCTBAaMU U B KaOuHeTe XUMUHU. [IOBTOpeHHE H3y4eHHBIX paHee
METOJIOB, CIIOCOOOB U MPUEMOB PEIICHUS 3a]1a4.

O3anavyeHHbIe HeOpPraHMYeckne BellecTBa. (3aJa4d Ha M30BITOK OJHOTO W3 BEIIECTB, BHIXO]I
MPOJYKTa, MPUMECH U PACTBOPBI). MeToIuKa peuieHHs 3alad MO0 XMUMUYECKUM YPaBHCHHSIM.
Haxoxnenne wMaccel (KOJHMYECTBA BeEINECTBA, OO0OBbEMa) MPOJAYKTOB pEaKIUU II0 Macce
(KOTMYECTBY BEMIECTBA, 00bEMY) MCXOJHBIX BEHIECTB. 3aKOH OOBEMHBIX OTHOIICHUH Ta30B U
MPUMEHECHHUE €ro MPH PEIICHUH 3a1ad. TepMOXMMHYCCKHUE YPAaBHEHHUS M THIIBI 33134 10 HHM.
Haxoxaenre Macchl MPOIYKTOB PEAKIMH, €CIM W3BECTHBI MAacChl JIBYX HCXOJHBIX BEIIECTB
(3amaum  Ha  u30bITOK). OmpeneneHrue MaccoBOM wiM OO0BEMHOW  JOJIM  BBIXOJAQ
npoaykra.HaxoxaeHne macchl Wi oObeMa TPOAYKTOB PEAKIUU IO W3BECTHOHW Macce WIIH
00BeMy HMCXOIHOI'O BEIIECTBA, Coepraliero mnpuMecd. HaxokaeHue Macchl (KOJMYECTBA
BeIlecTBa, 00beMa) MPOyKTa PEaKIUU IO UCXOTHOMY BEIIECTBY, HAXOISAIIEMYCSl B pacTBOPE.
Ilpakmuueckas wacmop:pelicHUE 3a1a4 M0 JaHHBIM TEMaM; COCTaBJICHHE aJrOPUTMa PEIICHUS
ITHX THUIIOB 3aJlady; CaMOCTOsITeNIbHAs paboTa MO COCTABJICHHIO 33a1a4 ¥ O(POPMIICHHIO MX Ha
KapTOYKax JIJIsl KCIIOJIb30BAHUS HA YPOKAX XMMHHU.

Oxucanresb - OH «rpadurtenb». PacctaHoBka K03(QHUIMEHTOB B peaklUMsIX C Yy4acTHEM
HEOPraHMYECKUX BEIIECTB METOJaMH 3JIEKTPOHHOT0 OajaHca U MOJypeaklui.

Ipaxmuuyeckas yacmup:0TpabOTKa HABBIKOB MO PACCTAHOBKE KO3(PPHUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIX C YIaCTUEM HEOPTaHUYECKUX BEIICCTB.

OT 01HOr0 HEOPraHMYecKoro BemecTBa K Apyromy. OCHOBHbIE KJacChl HEOPraHMYECKUX
COCIMHEHUH U UX XMMHUYECKHE CBOMCTBA, CLIOCOOBI moiydeHus. CrocoOsl mepexoaa OT OJTHOTO
KJacca K IpyroMy ¢ MOMOIIBIO PA3IMYHBIX XUMHYECKUX peakiuid. MeTonuka pereHus 3a1ad ¢
UCTIOJIb30BAHUEM «IICTIOUKH MPEBPAIICHUII.

Ilpakmuueckaa wacmv:pelleHHE 3aJad Ha «LEMNOYKU MNPEBpalllCHUI» M HaXO0XJIEHHE MacChl
(KonMuecTBa BEIIEeCTBa, 00HEMa) BEIIECTB.

AnanuTudeckas Japoparopusi. KauecTBeHHBIE peakMi Ha KaTHOHBI: BOJOPOJA, aMMOHWUS,
cepebpa,  nuTUA,  Kamusl, HaTpusa,  Kambius,  Oapus,  wmeau(Il),  sxemeza(ILIID),
amroMuHUsA. KauecTBeHHbIC PEaKIMM Ha aHHWOHBL: XJIOPUI-HOH, CyJIb(arT-uoH, HHUTPAT-HOH,
docdar-non, cynpua-uoH, KapOOHAT-UOH, XPOMAT-HOH, TUAPOKCUIA-MOH. [IpaBuia TeXHUKH
0€30MMacHOCTH MPH padOTe C XUMUICCKIMH BEIIECTBAMU U IMPU pabOTE B KAOMHETE XMMUH.
Ilpaxmuyeckas yacmu:pelieHue HKCIEPUMEHTAJIbHBIX 3a]ad4 Ha OIMpeJelieHHe BEUIECTB B
pacTBOope, C TOMOINBIO KA4YeCTBEHHBIX peakiuid. [lom0op 3aHUMATENBHBIX ONBITOB IS
XUMHYECKOTo Beuepa, ux orpaboTka. [IpoBenenue Beuepa «YAMBUTENbHAs XUMUSA!» U €ro
ananu3. CocraBiieHre cOOpHUKA 3aa4 110 HEOPTaHUYECKONH XHUMUH.

Hrorosoe 3ansitue. O600menue Matepuana. Ilogsenenue uroroB. OOcyxneHue cOOpHUKA
3a/1a4 110 HEOPTaHUYECKOW XUMUH.

3 200 oOyuenus
BBoaHoe 3aHsTHe. VHCTpYKTaX MO TeXHUKE 0€30MacHOCTU. 3a7ayll TPEThEro roaa oOyueHHs.
Tematuka 3aHATHA. DB3anMOCBSI3b HEOPraHMYECKOW XWMHH C OpPraHWYeCKOW XUMUEH.
Oprannyeckue BELIECTBA.
IIpakmuueckas uacmo: ceMuHap «KuBasi 1 HEKUBaAsI IPUPOJIAY.

HeunsBectHoe opranumyeckoe BelecTBO.CIIOCOOBI HAaXOXICHHUS MOJEKYISIPHOM MaccChl
BEILIECTBA: IO MAaCCOBBIM JOJSM BXOJSIIMX XUMHUYECKHUX DJIEMEHTOB; IO OTHOCHUTEIbHOMN
IUIOTHOCTH  JIaHHOTO  BEIIEeCTBa MO  KakoMy-muOo Tra3y U  TOpOAYKTaM  CropaHwusl.
Ilpaxmuyeckas yacmo: pelIieHUE 3aa4 HA HAXOXKICHHE MOJCKYISIpHOW (hopMynbl BeliecTna.
CocraBneHue 3a7a4 U yyacTue B KOHKypce «O3anaub apyra!»



Ot16op WHTEpeCHBIX 3amad sl cOopHuka «O3amadeHHass XUMHS Ui IOHBIX XUMHKOBY.

O3anaveHHble oprannvyeckue BemecrtBa. OCOOEHHOCTH MPOTEKAHUS XUMHUUYECKUX PEAKIUHN C
y4acCTHEM OPraHUYECKUX BEILECTB.

Ilpakmuueckas wacmys: pelIeHUE 3a1a4 110 XUMHUYECKUM YPABHEHUSAM C YYaCTUEM OPraHUYECKUX
BCIIIECTB HAa HAXOXICHHUE Macchl (KOJIMYeCcTBa, OO0BEMa), MPOIYKTOB pPEaKIHMH II0 Macce
(komu4ecTBy, O0OBEMY) HCXOIHBIX BEIIECTB; HA HAXOXJICHHE TMPOJYKTOB PEAKIMH, €CIIH
M3BECTHBI MAacChl 2-X HMCXOJHBIX BEIIECTB (3a7aud Ha M30BITOK); HAXOXKICHUE MAcChl HWIIH
o0beMa MPOMYKTOB pEaKIHUU MO0 HU3BECTHOM Macce wWid O00BEeMYy HCXOJHOTO BEIIECTBA,
cojepIKalleil IPUMECH.

[ToaroroBka ywyamuMucs OUIAKTUYECKOTNO MaTepualia; y4yacTHE B UIIKOJbHOW M TOPOJACKOM
OJIMMITHA/IaX ; COCTaBJICHHUE 3aJlaHUi TI0 XUMHUH ISl HHTEIJIEKTYaIbHOTO MapadoHa.

OT 01HOT0 OPraHUYECKOr0 BelleCTBA K IPYromy.

OcHOBHBIE KJAacChl OPraHUYECKUX COCTUHEHHH. XUMHUYECKHE CBONCTBA U OCHOBHBIE CIIOCOOBI
MOJIy4EeHHUsI OpraHu4ecKuX BemiecTB. OCHOBHBIE CIIOCOOBI MEPEX0aa OJHOTO Kiacca K APYroMy.
['eHeTHuecKas CBS3b OPraHMYECKHX BEIECTB ¢ HEOpraHudeckumu BeriectBamu.llyTu nepexoma
OT OpPTraHU4YCCKUX BCIICCTB K HCOPraHNMYCCKUM.

Ilpakxmuueckas uacmsb: OCYIIECTBICHHE IEMOYCK NMPEBPANICHUH M PEIICHHE MO HUM 3aJad.
CocraBiieHUe LETIOYEK MPEBPAIICHUN 1 00CYKIEHHUE PaIlMOHAIBHBIX CIIOCOOOB MEepexo/a.

Opranuueckue BelIeCTBAOKHUC/ISIOTCS " BOCCTAHABJIMBAKOTCS. Ocobennoctu
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM C YYaCTUEM OpraHMYECKHX BellecTB. PaccraHoBKa
KO3(QQULUHUEHTOB B HHUX METOJAaMHM 3JIEKTPOHHOro OajaHca M METOJOM IOJIYpEeaKLHH.
IIpakmuueckas yacms: pacCcTaHOBKA KOA(P(PUIIMEHTOB B YPaBHEHUAX C YHaCTHEM OPraHMYECKUX
BEIIECTB;  COCTABJICHHWE  OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakuuid.  Odopmienue
JUIaKTUYECKOT0 MaTepuaa: KapTOuKH € 3aJaHUSIMH, COCTaBJIEHUE KPOCCBOP/IOB.

AHaauTHyeckas Jaboparopusi. KadecTBeHHblE peakIMM Ha aJKaHbl, HENpPeeIbHbIE
yIJI€BOAOPOABI, OJHOATOMHBIE IpEJeNbHbIE CHUPThI, MHOTOAaTOMHBI CIHPTHI, (PEHOIBI,
anbJeruibl, KapOOHOBBIE KHUCIOTHI (OCOOCHHOCTh MYPAaBbHUHOW KHCJIOTHI), O€JIKH, >KUPBHI,
YTJIIEBOJBI.

IIpakmuueckasn uyacms: pElICHUE HKCIEPUMEHTANBHBIX 3aJad Ha ONpEAENICHHE OPraHUYeCKHX
BEIIIECTB B pacTBOPE; NOJyUEHHUE MbLiIa B J1aOOpaToOpuu.

Pa3paboTtka nporpaMmMsl 1 ydacTre B Bedepe 3aHUMATEIbHON XUMUH.

Hrorosoe 3anarue. O6001IeHNE MaTepraia MO PEIIEHUIO 3a/1ad C yYaCTHEM OPTraHUYEeCKUX
BEILIECTB.
Ilpaxmuueckas wacmu: 06cyx)neHre COOPHHUKA 33124 IO OPTaHWIECKOW XUMHH U €T0 3alHTa.

4 200 obyuenusn
BBoanoe 3ansTue. IHCTpyKTaX M0 TEXHUKE 0€30MacHOCTH. 3aaun 4-0ro roja o0ydeHHUs.
Tematuka 3anstuid. [Ipodopuenranus.
Ilpakmuueckas wacms. BBISIBICHUE 3HAHUN U YMEHUH TI0 PEIICHUIO 3a]1a4.

OT BoO/IOpPOJA /10 KCEHOHA. DJIEKTPOHHBIE U rpaduueckre GopMyibl aTOMOB M HOHOB, OOJIBIINX
¥ MaJIbIX TIEPHO/IOB.

Ilpakmuueckaa uacms. HAHUCAHUE DJIEKTPOHHBIX U rpaduyeckux (OopMysl aToOMOB U HOHOB,
OONBIIMX W MalbIX THepuonoB; cemMuHap «OT HaTpusi 10 aproHa» (MHTEpecHble (aKThI O
XUMHYECKHX 3JIEMEHTaX).

O3agayeHHasi CKOPOCTh XUMHYECKOH peakunu. O3a1aveHHOe XUMHYECKOe
paBHOBecHe./[pakmuyeckas yacmy.: perieHne 3a/1a4 Ha oNpeAesIeHue CKOPOCTH PEAKIUH 110



U3MEHEHUSAM

KOHIICHTpALlUU BEIECTB, JaBICHUHU, TEMIIEPATYphl; Ha ONPEICIICHUE KOHCTAHTBI PABHOBECHUS; HA
CMELIEHUE XMMUYECKOTO PABHOBECHS, IIyTEM U3MEHEHHUsI TEMIIEPATYPHI, JABICHUH,
KOHIICHTpALUi BEIECTB, NEHCTBUE KaTaIu3aTopa.

BrinonHenne sKCepuMeHTaNbHON PabOoThI, MOKA3bIBAIONICH, YTO BIMSHUE PA3TUYHBIX YCIOBHHA
CHOCOOHO U3MEHSTh TeUEHUE XMMUUYECKON peaKLny.

«PacTBopuMbIe» 3a1auu. Buabl koHIeHTpauuii: npoueHTHas u MojsipHas. Ilepexon oaHoro
BUJIA

KOHIEHTpauuu K apyromy. CMemnBanue pactBopoB. Meron kpecrta. [Ipumenenune pactBopos B
ObITy. [IpiMeHeHnEe pacueToB B KU3HHU.

Ilpaxmuueckas yacmy: pelieHNe 3a/1a4 Ha CMEIIMBaHUE PACTBOPOB; MEPEX0] OJTHOTO BUIA
KOHIIEHTpauui K ipyromy. [IpuroroBienue paccosia u CUpoIia onpeeIeHHON KOHIICHTPALIUH.

3agaun ¢ xuMH4yeckoro npomssoiacrBa. Cunte3 ammuaka. [Ipon3BOJCTBO CEpHOM KUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

Ilpakmuueckasa uwacmv: peUIEHWE 3aJad HA TUIMYHBIE TEXHOJIOIMYECKHE IIPHEMBI
IOPOMBIIIJICHHOTO MOJY4YeHHUs aMMuaka M CcepHOM KucaoThl. CooOIieHus yyaimuxcs o
BaOXHEHIINX XMMHUYECKUX NPOMU3BOJCTBax BemiecTB. [loAroroBka u ydactue B OJMMIIKAJIE 1O
XUMHUH.

O3anavennple Mera/uibl. Metamisl LILI rpynn rnaBHeiX moarpymm. MeTamisl TOOOYHBIX
noarpynin. Ux ¢usnyeckue u XuMU4eCKHe CBOMCTBA, CIIOcOObI monydeHus. [Ipumenenue.
Ilpakmuueckas wacmu: pelieHUE 3a7ad Ha OCHOBHBIE CBOICTBa MeTaysioB. CocTaBiieHHE H
peIaKTHPOBAHUE 3a]1a4 JIJIsi COOpPHUKA

O3anauyennbsle Hemetasubl. Hemeramner IV,V,VI VIl rpynn rnaBueix mnoarpynm. Mx
¢u3nveckue U XMMHUYECKHE CBOWCTBA HEMETAJUIOB, MX CIIOCOOBI TONYYEHUS W TPUMEHEHHE.
OCHOBHBIE COEIMHEHHUS.

IIpakmuyeckas yacmp: pelIeHWE 3a/a4 Ha OCHOBHBIE CBOICTBa HemeTaioB. COCTaBICHHE U
pellakTUpOBaHMe 3ajiay A1l COOpHHUKA

O0o0menue. OOoOmeHMEe U 3akpemsieHHe Marepuana. KomMOMHUpOBaHHBIE 3aJa4yd 110
HEOPraHWYECKOM M HEOPraHMYeCKOM XUMHH. [€CTOBBbIE 3aJaHHsl 1O HEOPraHWUYEeCKOW |
OpPraHUYeCcKON XUMHHU.

Ilpakmuyeckas wacms: pelieHHe KOMOWHUPOBAHHBIX 3a/1a4 10 OpPraHWYEeCKOH W
HEOPraHMYeCKOW XUMHHM; BBIIIOJHEHHWE TECTOBBIX 3a/JaHuil; paboTa Ha KOMIIBIOTEpax IO
BBITTOJIHEHHUIO TECTOBBIX 3a/IaHUI; COCTaBIIeHHE aibOoMa 3amau «O3a1adeHHass XUMUS.
CocraBieHne HSKCHEPUMEHTAJIbHBIX 3aJad, MX 3alluTa M BbimonHeHHe. CMOTp 3HAHMU.

Hrorosoe 3ansaTue. [logsegenue nroros roaa. IlogBeneHne UTOroB 3aHATHH 3a 4-¢ roaa.

1.4 TIlnmanupyemble pe3yJbTaThl H (POPMBbI UX ATTECTALMA

[Tocne 1-oro rona oOyueHus

3ajauM U3 cTaKaHa C paCTBOPOM.

Obyuarowuecs: OONHCHbL 3HAMD.

*0 PacTBOPE M €T0 COCTABHBIX YACTSX;

*OCHOBHBIE BUJIBI KOHIIEHTpaLui pacTBOPOB: MIPOLIEHTHAsS u MOJIIpHas;
*OCHOBHBIE TyTHU I[E€pexoja OT OJHOrO0 BHJA KOHIEHTpauuil K JpyromMy, yMeTb HX
MPUMEHSITH B pacueTax;



*OCHOBHBIE OTpacCiM MPOU3BOJACTBA B HAPOJHOM XO3SMUCTBE, TA€ NPUMEHSIOTCS PaCUEThl
Ha PacTBOPBHI.

3aKkoHbI IPUPOJBLI B MUPE XUMUH.

*OCHOBHBIC 3aKOHBI M TIOHSTHS XHMHHU: aTOM, MOJIEKYyJa, OTHOCUTEIbHAs aTOMHas Macca,
OTHOCHUTEIIbHAs MOJIEKYJISpHAsi Macca, KOJMYECTBO BELIECTBA, MAaccOBas JOJISI XUMHUYECKOTO
3JIEeMEHTa B BEIECTBE, HOPMAJbHBIC YCJIOBHS, 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA, 3aKOH
ABorazipo, 41cio ABOrajapo;

Obyuarowuecs 00IHCHbL YMEMb.

*YMETh MPOU3BOJUTH PACUETHI HA ONPEACIICHUE MPOLEHTHON U MOJISIPHOM KOHUEHTPALHU
pacTBopa;

eyMETh  ONPEIEISATh  MAcCCOBYIO  JIOJK  PAaCTBOPEHHOTO  BEHIECTBA B PacTBOPE;
e YMETh MPOU3BOIUTD PACUETHI C UCIIOIH30BAHHEM OCHOBHBIX 3aKOHOB U IMOHSTHH.
O3agayeHHbIe ra3bl.

Obyuarowuecs O0INCHbL 3HAMD.

¢00 0COOCHHOCTSX CTPOCHHSI Ta3000Pa3HBIX BEIIECTB;

Obyuarowuecs: O0JIHCHbL YMEMb.

e[IPOM3BOAUTH pACUYeThl Ha OIpeIeJeHHEe OTHOCUTEIBHOM IUIOTHOCTH Ta3000pa3HOro
BEIIIECTBA, ONPEJIEIUB KOTOPYIO BBIYMCIUTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy
ra3000pa3HOro BEIECTBa;

eBBIUUCIISAITH MAacCy Ta3000pa3HOro BeIIeCTBA IO €ro o00beMy, TMpH HOPMaJbHBIX
YCIIOBUSIX, c HCIOJIb30BaHUEM MOJISIPHOTO o0Bema ra3oB u Ha000pOT;
eOIIPENICATh MOJICKYJISIPHBIE  (DOPMYJIBI  BEIIECTB 10 MACCOBBIM  JOJSM  XUMHYECKHX
AJIEMEHTOB MU OTHOCUTEJIbHOU IJIOTHOCTHU T'a30B;

e COCTaBIIATh 33J]a4H IO JAHHBIM TEMaM;

[Tocne 2-oro roga oOydeHus

O3anayeHHbIe HeOPraHU4YecKHe BellecTBa.

Obyuarowuecst 00NHCHbL 3HAMb.

*0 XUMHYECKUX PEAKIMAX, UX BUJAX;

*OCHOBHBIE TIPUHITUITHI PEIICHUS 3a/1a4 110 XUMHYECKHM YPaBHEHHSIM, UCTIONb3YS 3HAHHS
HEepBOTo roja 00y4eHus;

Obyuarowuecst 00NHCHbL YMemby:

eJleJIaTh BBIYUCICHHUS IO XMMHUYECKMM YpaBHEHHMSIM Ha HaXOXKJIEHHE MaccChl (KOJIMYECTBA)
NPOJYKTOB PEAKIHUU 1O Macce (KOJIMYECTBY) BCTYIAIOUIMX B PEAKIMIO BEUIECTB U HA00OPOT;
epelllaTh 3a/@4M IO XHUMHMYECKHUM YpaBHEHHSIM, B KOTOPBIX YYacTBYIOT TIa3000pa3Hble
BEIIECTBA, C MCIIOJIb30BaHIEM 3aKOHA OObEMHBIX OTHOIIICHHH T'a30B;

*[IPOU3BOJMTH PACUYETHI IO TEPMOXUMHUYECKUM YPAaBHEHHSIM;

e[IPUMEHATh METOAMKY pEIICHHs 3a7ad 10 XHMHUYECKHMM YpaBHEHHSM, €CIH  OIHO
U3 pearupymroliyux BEHIECTB JaHO B M30BITKE WJIM HEJOCTAaTKe; Ha BBIXOJ NMPOJYKTa; MPUMECH;
pacTBOPHI;

*[IPOM3BOJMTH BBIIIE YKa3aHHBIE pacyeThl MO XUMHUYECKUM YypaBHEHHMSAM M COCTaBIAThH
3aJ1auu, UCIIOJIB3Ys 3HAHUS O CBOWCTBAX HEOPTaHMUECKUX BEIIECTB;

OKHCIAUTEIB - OH «KTPAdUTENbY.

Obyuarowuecs O0IHCHbL 3HAMb !

¢00 OKHCITUTEIFHO-BOCCTAHOBUTEIIFHBIX PEAKIIHSIX; 00 OKUCIUATENSX U

BOCCTAaHOBHUTEIISX; 00 OKUCIUTEIFHBIX X BOCCTAHOBUTEIILHBIX MPOIECCAX;

Obyuarowuecst O0JIHCHbL YMEMb.

*ONPEEATH CTENEHb OKHCICHNUS XUMUYECKUX JIEMEHTOB;

epaccTaBISATh  KOX(PQOUIIMEHTHI B XUMHUYECKHMX pEAKIHUSIX METOAaMH  AJIEKTPOHHOTO
OanaHca ¥ MMoTypeaKiuii;

e[IDUMEHSTH IIOJIydYCHHBIC 3HAHUS B PACCTAaHOBKE KOI(Q(QHUIMEHTOB B OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX C YIaCTHEM HEOPTaHUYECKUX BEIECTB.

OT 01HOT0 HEOPTAHMYECKOT'0 BeleCTBA K APYIromy.



Obyuarowuecs: OOIHCHbL 3HAMD.

*XMMHUYECKHUE CBOWCTBA M CIIOCOOBI TOJIyUYEHHsS] OCHOBHBIX KIIACCOB HEOPTaHWYECKUX
COCIMHECHU;

Obyuarowuecs O0JINCHbL YMEMb.

¢ OCYIIECTBIISITH [IETTOYKY IPEBPAIICHUMN, C YIaCTHEM HEOPTAaHUYESCKUX BEIECTB;

epEeIIaTh M COCTABJIATH 33a4H I10 IIETTOYKE MPEBPALICHU;

*BBIJICJIATH TJIABHOE M aHATM3UPOBATH IIPU OCYIIECTBICHUU IIETIOYKH TIPEBPAIICHUN.
AHajJuTHYecKas jadoparopus.

Obyuarowuecs: O0JINCHbL 3HAMD.

e¥ COOJTIOIATH MPaBUJIa TEXHUKU 0€30MaCHOCTH MPHU padOTe C XUMUY BEIIECTBAMU;

e UMETh MPEJICTABICHUE O KAYECTBEHHBIX PEAKIUAX U UX TIPUMEHCHUHY;

Obyuarowuecs O0JINCHbL YMEMb.

IIPOJICTIBIBATH KAYECTBEHHBIC PEAKITMN HA OCHOBHBIC KATHOHBI U AaHUOHBI

HEOPraHMYECKUX BEIICCTB;

[IPUMECHSATH TIOJYYCHHBIC 3HAHUSI TP PEIICHUH U COCTABIICHUH 3a]1a4 Ha OIPEJICIICHUE BEIICCTB
B pacTBOPE;

*BECTHU MCCIICIOBATENBCKYIO PA0OTY TI0 ONPEIEIICHUI0 XUMHUYECKUX BEIICCTB.

[Tocne 3-ero roga o0yueHust

HeusBecTHOe Oprannveckoe BelecTBo.

Obyuarowuecs: OONHCHbL 3HAMD.

*00 0COOCHHOCTSIX CTPOCHHUSI OPraHNYECKUX BEIIECTB, MX MHOTOOOpa3nu, UX CBOMCTBAX;
Obyuarowuecs: O0JIHCHbL YMEMb.

*HAaXOJHUTh MOJICKYJSIDHYIO (OpMylly OpPraHM4ecKOro BeIIeCTBA IO MAacCOBBIM JOJISIM
XUMHYECKHX DJIEMEHTOB, 110 MPOJYKTaM CrOPaHUS U OTHOCHTEIBHOM IUIOTHOCTH €r0 IMapoB IO
KaKoMy-Ju0o rasy.

O3aayeHHbIe OPraHnyecKue BellecTBa.

Obyuarowuecs: OOIHCHbL 3HAMD.

*0COOCHHOCTH XUMHUYECKUX MPOIIECCOB C yYaCTHEM OPraHHMYECKUX BEIIECTB.

Obyuarowuecs 00NHCHbL YMemby:

e[IPOM3BOAUTH PACUYETHl MO XHUMHUYECKOMY YpPaBHEHHIO M COCTaBIATh 3a/ladydl C Yy4acTHEM
OpraHMYECKUX BEIIECTB Ha HAaXOXKJIEHHE Macchl (KOTUYECTBA) MPOAYKTAa pEeaklUud WU
UCXOJHBIX BEIIECTB, HA TMPUMECH, BBIXOA  MNPOAYKTa, H30BITOK M  HEAOCTATOK;
OT 01HOT0 OPraHMYecKOro BemecTBa K Apyromy.

Obyuarowuecs: OOIHCHbL 3HAMD.

*XMMHUYECKHE CBOMCTBA M CIIOCOOBI MOJIYUYEHHUSI OPTAHUYECKUX BEIIECTB;

Obyuarowuecs: O0JIHCHbL YMEMb.

*OCYIIECTBISITH W COCTaBIATh IIEMOYKY TMPEBpAIlEeHHH ¢ y4acTHEeM OpraHMYeCKHX
BEIIIECTB;

epeIlaTh pPA3NMUYHBIC BHIBI 33Ja4 TI0 [ENOYKE MPEBpalleHHH C  HCIOIb30BAaHUEM
OpPTaHHYECKUX BEIIECTB;

epeIIaTh U COCTABIATH 3aJaUM IO IETOYKaM NPEeBPAIeHHH, KOTOPBIE YKa3bIBAIOT Ha
B3aMMOCBSI3b HEOPTaHUYECKUX BEIECTB C OPTaHUYECKUMH;

Oprannyeckne BelecTBa OKUCISIOTCH U BOCCTAHABJIUBAKOTCS.

Obyuarowuecst 00NHCHbL YMemby:

epacCTaBIATh KOIPPUIIMEHTH B OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIMSIX C y4acTHEM
OpPraHUYECKUX BEIIECTB METOAOM DJIEKTPOHHOTO OajlaHCa M METOJIOM TTOJTyPEaKIIHii;

e COCTaBIISITh OKUCIIUTEIHHO-BOCCTAHOBUTEILHEIE PEAKIUH.

AHanuTH4eckas Jadboparopusi.

Obyuarowuecs: O0IHCHbL 3HAMD.

TEXHUKY 0e30macHOCTH npu pabore c OpraHNYeCKUMHU BEIIECTBAMU;
*KAa4eCTBEHHBIC peakiuu Ha pa3iuyHbIe OpraHUYecKHe BEILIECTBA;
O6yuarowuecs O0NHCHbL YMEMb:

e[IPUMEHSTh TONyYEHHBIC 3HAHHWS O KAUECTBEHHBIX PEAKIUSAX, IMPH PEUICHUH "

COCTABJICHUM OKCIICPUMCHTAJIBHBIX 3ada4 Ha ONpCACICHUE OPraHu4YCeCKUX BCHICCTB B



pacTBope;
epaboTaTh €  XMMHYECKHMMH  BEIIECTBAMH W XHMHYECKUM  OOOPYIOBAaHUEM;

ITocne 4-ro rona o0ydeHus

OT BOI0OPO/a 10 KCEHOHA.

Ob6yuarowuecs OONHCHYL:

e 3HATh CTPOEHHE aTOMa;

e YMETh, UCHOJIB3Yys MEPHOAMUYECKYIO CHUCTEMY DJIEMEHTOB, M300pa)kaTh 3JICKTPOHHBIC W
rpadudeckre GopMyIbl aTOMOB U HOHOB JIEMEHTOB.

O3aayeHHasi CKOPOCTh XUMHYeCKOi peaknuu. O3ajaueHHOe XUMHYECKOe
paBHOBecHe.00yuarwuecs O0IHCHbL:

e 3HATh U YMETh NMPUMEHSAThH HA TPAKTUKE OCHOBHBIC TIPUHIIMITBI IIPOTEKAHUS XUMUYCCKHX
peaKkuuii;

e YMETh IPOM3BOJUTH PACUYETHI M COCTABISATH 33Ja4d Ha ONPEACICHHE CKOPOCTH XUMHUYECKOU
peakuuii, KOHCTAHTHI PAaBHOBECHSI,

e YMETh OCYIIECCTBIIATh CMEUICHUE XUMHUECKOTO PAaBHOBECHS, ITyTEM U3MEHEHHS TEMIICPATYPHI,
JIaBJICHUS], KOHIICHTPALUI BEIIECTB, ACHCTBUE KaTaal3aTopa.

e YMETh MPOTHO3UPOBATH TCUCHUE XUMUYCCKUX PEAKIIHIA.

«PacTBOpuUMbBIEe» 3aJa4u.

Obyuarowuecs O0JIHCHbL YMEMb.

*[IPOM3BOAMTH PAcUeThl Ha OINpENeICHHWE KOHIEHTPAMid pPAacTBOPOB NPU CMEUIMBAHUHU
pacTBOpOB;

C TIOMOIIBIO PA3TUYHBIX BHIOB PAaCUeTOB MEPEXOAUTH OT OJHOTO BUAA KOHIIEHTPALUI K
Apyromy.

3agauM ¢ XUMHUYECKOIro NPOU3BO/CTBA.

Obyuarowuecs: O0IHCHbL 3HAMD.

IPOMBIIIIEHHBIE CITOCOOBI TOTYyYEHHUSI aMMHaKa, CEPHOU KUCIOTHI;

¢0 BOKHEHIIMX XUMHYECKHX 3aBOJIaX IO MOJYICHHUIO XMMHYECKUX BemiecTB B Poccum u
CapatoBckoii o6nacTu;

0 BIIMSTHUM XUMHYECKHX IPOU3BOJICTB HA SKOJIOTUIECKYIO0 00OCTaHOBKY MECTHOCTH.
Obyuarowuecs: O0JIHCHbL YMEMb.

epellaTh ¥ COCTABIATh  3aJa4d 10  THIWYHBIM  TEXHOJIOTHYECKUM  TpUEeMam
MPOMBINIJICHHOTO TTOyY€HUsI aMMHUaKa U CEpHOU KUCIIOTHI;

O3azayeHHbIe METAJLIIBI.

Obyuarowuecst 00NHCHbL:

e 3HAaTh OCHOBHBIE CBOWCTBA U CIIOCOOBI TIOTYYEHHUS METAILJIOB;

e yYMETh NMPUMEHATH MOJTYYCHHbIE 3HAHUS MPHU PEHICHUH 3a/1a4 Ha OCHOBHBIE CBOICTBA U
CTHOCOOBI IOJYYECHHUST METAJIIOB,;

e YMETh COCTaBIISITh YPAaBHEHHS DJJCKTPOJHM3a W pelIaTh MO0 HEMY pa3ludHble THIBI 3aj]ad.
O3aayeHHbIE HEMETAJLIbI.

Obyuarowuecs: OONHCHbL.

e 3HATh OCHOBHBIE CBOHCTBA HEMETAJUIOB, HX PACIIOJIOKEHHE B MEPHOAMYECKON TaOIHIIe,
OCHOBHBIE CITOCOOBI MOTyYSHHUS;

e YMETh NMPUMEHSTH MMOJTYICHHBIC 3HAHUS MMPU PEIICHUH PAa3IMYHBIX THIIOB 3a7a4 Ha OCHOBHBIC
CBOICTBA HEMETAILJIOB M UX COSIMHECHMIA;

e YMCTh OCYHICCTBJIATHL U COCTABJIATH I'CHCTUYCCKUC ICTIOYKH, IMTOKA3bIBAOINE HA B3aUMOCBA3b
HEMCTAJIJIOB 1 MCTAJIJIOB.

e [lo oxoHUYaHMH BCETO KypcCa A€Tu 6y,Z[YT YMCTh:

epelllaTh W COCTABJISITH 33Jad4d C HKCIOJb30BAaHUEM HEOPTraHWYECKHX W OPTraHUYECKUX
BEILIECTB OCHOBHBIMM CIIOCOOAMH U METOIAMHM;

*TIPUMEHSTH TEOPETUUCCKUE 3HAHUS TIPU PEIICHUH 3a]1aY;

epeIllaTh ¥ COCTABIATh KOMOWHHMPOBAHHBIE 33/la4dl C Y4acTHEM OPraHMYECKUX U
HEOPTraHWYECKHUX BEIECTB;

*BBITIOJIHATH PA3IMYHBIC BUIBI OKCIIEPUMEHTATBHBIX 33/1a4;

*HaXOUTh PAIIMOHAIILHBIN CIIOCO0 pelieHus ONPEIeTICHHOM 3a1a4H;



eI'PaMOTHO O(OPMIISATH 3a/1aUH;

epaboTaTh C TECTOBBIMM 33JaHUSIMHU 10 KHUTAM M C HCIOJIb30BAHHWE MH(POPMALMOHHBIX
TEXHOJIOTHi;

11pO(heCCHOHAIIBHO OPUEHTUPOBATHCSL.

OCHOBHBIMH (l)OpMaMI/I MOABECACHUA UTOIOB U OLCHKH PE3YyJAbTATOB oﬁyqe}mﬂ

M0 KaKI0i TeMe SIBJSIOTCH: KOHKYPCHAs 3allUTa PELIEHHBIX W COCTABJIECHHBIX 3a/1au;
CEMHUHApBhI; SKCIEPUMEHTAIbHBIE M TMpaKkTUYeckue paboThl B (opme oTdeTa O MPOJeTaHHOMN
paboTe; yyacTue B OJIMMITNA/IaX U MHTEIUICKTyalbHBIX MapadoHax; CMOTp 3HAHHUN U T. 1.

2. KoMIuiekc oprann3anMoOHHO-TEIArOri4eCKUX yCJI0BUH peaiu3anun
NporpaMMBbl.

OIIeHO‘-lHl)Ie MaTeEpHuaJibl.
[TporpamMmoii npeaycMOTpeHbI TpU YPOBHS YCBOEHUS! y4EOHOI0 MaTepuaia.

HepBLIﬁ YPOBCHbD - ﬂOHYCTHMLIﬁ. yan.[HfIc;[ IIpH BBIITOJIHCHWH 3aJaHUs OIIMPACTCA Ha ITIOMOIIb
neaparora: Hy>XxaacTtcs B JOIMOJIHUTCIIbHBIX ITOACHCHUAX, IIOMOIIH, ITIOOIIPCHHUN HeﬁCTBHﬁ.

Bropoii ypoBeHb - cpeaHuiil. Yyammuiics MoKeT paboTaTh CaMOCTOSITENILHO, OMHUPAsCh Ha
CJIOBECHBI KOMMEHTapHil U JEMOHCTPALIUIO NeHCTBUI nefaroroM. BeimonHseT paboty B
COOTBETCTBUU C IMOCTABJICHHBIM yCIIOBUEM. MHOT/1a HY>KaeTcsl B TOMOJIHUTENbHBIX TOSCHEHUAX
CO CTOPOHBI IIearora.

Tpetnil ypoBEHb - BBICOKMH. YUYalMiCs CIIPABIAETCS C OCTABICHHBIMU 3aa4aMHU
CaMOCTOATENIBHO, HE HY’KJIA€TCs B JOTIOJHUTEIBLHOM OMOIIU CO CTOPOHBI IIEAAr0ra, CTapaeTcs
HCIIOJIB30BATh HA 3aHATHH YK€ UMEIOIINECS 3HAHUS U YMEHUS, TBOPYECKH MOJIXOIUT K
BBIIIOJIHEHMIO 33JaHUN.

KpI/ITepI/IHMI/I YCHICIHOTO OCBOCHUS ITPOTrpaMMbl MOKHO CUHUTATh:

®  CTeIEeHb NPOSBICHUS CAMOCTOSATEIHLHOCTH B padOTax;
® CTENEHb CIOXKHOCTH pabOoThI, €€ 00BEM;
e cyObekTHBHAsI, 00BEKTUBHAS HOBU3HA BBIIOJHEHHON paOOTHI.

2.2. MeToauyeckne MaTepUAaJIbl
MeToabl 00yYeHus:
D¢ dexkTrBHOCTH yu4eOHO-BOCTIUTATENFHOTO MpoIlecca B OObEAMHEHUH NIPH peau3aliyi JaHHOM
IpOrpaMMbl  00ECIICUMBAETCSl HMCIIOIB30BAHUEM CIEIYIOMNX IEeJarorHdecKuX TEeXHOJIOTHH,
CHOCOOCTBYIOIIMX aKTHUBHU3AIIMHU TO3HABATEIBHOMN JIESITENFHOCTH 00YyUYaIOIUXC:
1. JMYHOCTHO OPUEHTUPOBAHHEIC;
2. IPYNIOBHIE;
3. HCCIIEI0BATENbCKOTO (MMPOOIEMHOr0) 00yUeHus;



[IpenycMoTpeHa camocTosTenbHas paboTa 00yJaromuxcs, 1 CBOOOIHOE caMo0Opa3oBaHUE.
Peanuzamusi [aHHBIX [E€JArOrMYeCKUX TEXHOJIOTUH TO3BOJIAET BHIOOP M HCMOJIb30BaHUE
pa3Ho00pa3HBIX METOI0B 00yUueHUs, HOpPM OpraHU3aIUU U TPOBEICHUS 3aHITHIA.

Jnis peanu3zanuu JaHHON MIPOTrPaMMBbI UCIIONB3YIOTCS Pa3IUYHbIE METO Il 00 yUEHUSI.

CrnoBecHbIE METOABI - paccka3, UTCHHE HAyYHOH JHUTepaTypsl, Oecena, TUalior, KOHCYIbTalHs,
o0bsicHenue. Mcnonp30BaHue 3TOT0 METO/Ia Pa3BUBAET MBIIIICHUE U BHUMAaHUE.

Harnsgaeie METOIbI - ICTIONB30BaHUE HATIISTHBIX MaTEPHATIOB: KAPTUHBI, TUIAKATHI, (hoTorpaduu,
TaOJIMLBI, CXEMbI, MOJEIH, BUJEOMAaTepHUalbl, HATypajbHble HArJSAHBIE  IOCOOUS,
JIEMOHCTPAIIMOHHBIC OIBITHl. DTU METO/ABI UTPAIOT OOJIBIIYIO POJh B PEaTH3aIlUU MPOTPAMMBI,
TaK KaK HarJIsIHO [TO3BOJIIOT JETSIM U3YYUTh OOBEKT WM OTAEIbHBIN IpOoIieCC.

[IpakTH4eckre METO/Ibl — pelICHHE MPAKTUUYECKUX 33]1a4, TBOPUYECKHE CaMOCTOSATENIbHBIE paOOTHI,
pa3zHooOpa3Hble UTPbI, KOHKYPChI, BAKTOPUHBI, KPOCCBOP/Ibl. DTH METOABl PA3BUBAIOT HHTEPEC K
VUEHHUIO, aKTHBU3UPYIOT TO3HABATEIbHYIO JEATEIBHOCTh, pa3BUBas WX  MBIIUICHUS,
MPAKTUYECKHE HABBIKU U YMEHUS.

Y4eOHO — METOAMYECKUI KOMITJIEKC BKITIOYAET B c€0s1 CIIEYIONINE MaTepHaIbL:

1.MeTtonuyeckue MaTepualbl Jisl eJarora.

2.Opranu3aioHHo — JabopaTopHOE 000pyI0BaHUE.

3.JlemoHcTpanoHHoe U J1abopaTopHOe 000pyAOBaHUE, MOJYYEHHOE B paMKaxX pealu3aluu
nporpammel «Todka pocray.

@opMbl 3aHATHI: WHIUBHUyaJdbHAS M TPYNIOBas padoTa; aHAIN3 OMMOOK; CAMOCTOSTEIbHAS
paboTa; COpPEeBHOBaHME;, 3a4eT; MEXIPEIMETHbIC 3aHATHUS, MPAKTUYECKUE  3aHATHUSA,
AKCIIEpUMEHTaJIbHas paboTa; KOHKYPChl IO COCTABJIEHHIO 33Jay Pa3HOrO THUIIA; KOHKYPCHI IO
3al[UTe COCTABICHHBIX YYaIMMHUCS 3a/1a4.

Metoabl 1 NpHeMbl OPraHU3aLUN Y4e0HO-BOCIIUTATEILHOIO NpoLecca: 00bsicCHEHUE; paboTa
C KHUTOif; Oecea; 1eMOHCTPAllMOHHBIH 1T0Ka3; yIpaKHEHUS; IPaKTH4YecKas padoTa; perieHue
TUIOBBIX 33J1a4; METOJIbl — YAaCTUYHO-TIOMCKOBBI, HCCIIE10BATEIbCKUI, 1a00paTOPHBIi,
WH/IMBUYaJIbHOTO 00Y4EHUs; COCTaBIEHUE PA3HOro TUMA 33/1a4 U KOMIUIEKTOBaHHUE UX B
JIbOOM JIJIS1 MCTIOJIb30BaHMSI HA YPOKaX XMMHUHU; COCTaBICHHE XMMUYECKHX KPOCCBOPJIOB;
IIPUTOTOBJIEHUE PACTBOPOB BELLIECTB ONPEAEICHHON KOHIEHTPALMK AJIs UCIIOJIb30BaHUS X Ha
NPaKTUYECKUX paboTax Mo XUMHH.

Oo0pa3zoBaTebHbBIC IEJATOTHYECKHE TEXHOJIOTHH

- WuauBuayanbHoe o0yueHue — (opma, MOJeNb OpraHu3aluu y4eOHOro mpolecca, mpu
KOTOpPOM: YYWMTENb B3aMMOACHCTBYET JIMIIb C OJHUM YYEHUKOM; OJMH  Yydalluiics
B3aMMOJICHCTBYET JMIIb CO CpeAcTBaMM OOyueHus (KHUIM, KOMIbloTep U T.0.). ['naBHOE
JIOCTOMHCTBO HWHJUBUAYaJbHOTO OOY4Y€HHs] — OHO IO3BOJISIET MOJHOCTHIO aJalTHUPOBATh
coJiep;KaHue, METO/Ibl M TEMITbl y4eOHOU AesITeNbHOCTH pedeHKa K €ro 0COOCHHOCTSIM, CIEeINUTh
3a KaXJbIM €ro JEHCTBUEM WU ONepaluell NpU PElIEHUH KOHKPETHBIX 3aJad; CIEAUTh 3a €ro
NPOJBMKEHHEM OT HE3HAHHUS K 3HAHWIO, «BHOCHUTH BOBPEMs HEOOXOAMMBIE KOPPEKIHH B
JeSITebHOCTh KaK OOydarolerocs, TaK W Y4YWTeNsd, NPUCIOCAOIUBaTh HMX K TIOCTOSHHO
MEHSIOLIEICs, HO KOHTPOJIUPYEMON CUTYallUH CO CTOPOHBI YUUTEINS U CO CTOPOHBI yUEHUKA.

— TexHonorust rpynmnoBoro oOy4YeHHUs IMO3BOJISIET OKa3blBaTh WMHJMBUIYyajbHAas MOMOUIb
KQKIOMY HY)KJIAIOLEMYCsl B HEH YYEHHUKY, KaK CO CTOPOHBI YUMTENs, TaK U CBOMX TOBApUUICH.
[Tpu >TOM 3HaHUS KOHKPETU3UPYIOTCS, MPUOOPETAIOT T'MOKOCTb, 3aKPEIUISIFOTCS MMEHHO MpH
00BsICHEHUH c1a00MYy OTHOKJIACCHUKY.

- TexHonorust mpoOieMHOro OO0ydeHHus MpeanojaraeT Co3JaHue IMO0Jl PYKOBOJICTBOM
npenogaBarenss MpPOOJEMHBIX CUTyallMd M aKTUBHYIO CaMOCTOSITENbHYIO —JESTeNIbHOCTD
ydalnxcs IO MX pa3pelieHUI0, B PE3yJIbTaTe 4Yero M IMPOUCXOIUT TBOPUYECKOE OBJIAJICHUE
npoQeCCHOHATIBHBIMU  3HAHUSAMHU, HABbIKAMH M YMEHUSMH M DPA3BUTHE MBICIUTEIBHBIX
CIOCOOHOCTEH.



- TexHomorus JUCTAaHIITMOHHOI'O 06y‘-I€HI/I}I - OCYHICCTBIISICTCA C HpeO6Ha,Z[aHI/ICM B
y4eOHOM IIpolecce TUCTAHLIMOHHBIX 00pa30BaTENbHbBIX TEXHOIOTUH, (hOpPM, METOAOB U CPEICTB
o0y4yeHHs, a TaKXkKe C HCIOIb30BaHMEM HH(oOpManu M 00pa30BaTEIbHBIX MAaCCHBOB CETH
Nurtepner.

- TexHonorusa MccaenoBaTeIbCKON EITENbHOCTH OCHOBBIBAETCS Ha MPECTABICHUN
y4alIerocsi B poJIM KUCCIEOBATENS, MPOBOASALICTO KCIEPUMEHTANBHYIO padoTy, CBS3aHHYIO C
IIOMCKOM OTBETOB HA Pa3HOOOpPa3HbIE BOIPOCHI B 00JACTH IIO3HAHUS U PA3BUTH.
JuaaKkTHYecKUe MaTepuabl: TaOIUIbI, CXeMbl, COOPHUKH 3a/1a4, TEMaTUUECKUE TPE3EHTAIINH,
BUJIEOMATEPHAIIBL.

2.3. YcJ10BHUS peaiu3annu

Oo6opynoBanue: Iludposas (kommproTepHas) sadoparopus (IIJI) Brmrouaromas B ceOs:
MPOrpaMMHO-AIAPATHBEI  KOMIUICKC, JAaTYUKOBYKD CHUCTEMY — KOMIUIEKT Y4eOHOro
00OpyIOBaHUs, BKIIOYAIONIMH H3MEPUTEIBHBIA OJIOK, WHTEp(Eic KOTOPOro IO3BOJISET
obOecreunBaTh CBSI3p C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HA0Op JATYMUKOB, PETHCTPHPYIOIIHX
3HAYCHUS PA3IUYHBIX (PU3UYCCKUX BEITMYMH; HAOOPHI XMMUYCCKHX BEIIECTB 110 HEOPraHUYECKOM
U OpraHUYeCKON XUMUH, JIJIT XUMHUYECKOTO aHAIN3a; XUMUIECKOe 000PYIOBAHHE I XUMHUYECKAs
nocyna.
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xumuu. Munck: Hapoanas acsera, 1980; borosinenckas J1.b. Ilytu k TBopuecTBy. M.: 3HaHue,
1981,
3. Epsirun, JI.I1., lumkun, E.A. Metonuka pemenus 3agau no xumuu. M.: [Ipocsenienue,
1989; KoHKypCHBII 9K3aMeH M0 XHUMHUH: PykoBOACTBO [uisi abutypueHToB. B 6 4. // mon pex.
H.E. Ky3bpmenko. M.: M3a-8o MI'Y, 1992;

4. Ky3smenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus Ay HIKOJbHHKOB CTapIIMX
KJIACCOB W TIOCTYMaMMX B By3bl. M.: Ipoda, 1995;
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9. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun no xuMuu sl TOCTYMAIOIMIKUX B BY3bl. — M.:
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10. [Mrpemmuep, .M., XoxnoBa, A.1. Meronuka pemeHus pacyeTHBIX 3afad MO XMUMHHU:

[Tocobue nust yuurens. M.: [Ipocsemenue, 1998.

Cnucok JuTeparypsbl Ui JeTeld U poauTeieit

Epeirun, J.I1., T'paGoseii, A.K.3amaun u mnpumepsl MO XUMHH C MEXKIPEAMETHBIM
coaepxanueM (cnermpeamersl). M.: Beicmias mkomna, 1989;

Konkypcublif skx3ameH mno xumuu: PykoBojactBo st abutypuentoB MIY. Tlox pen.
H.E.Ky3pmenko. M.: U3n-so MI'Y, 1993;

Kyssmenko, H.E., Epemun, B.B., IlonkoB, B.A. XumMus A MKOJIBHUKOB CTApIIMX KJIACCOB U
nmocTymnarmmux B By3sl. M.: [Ipoda, 1995;

Kymnapes, A.A. Yuumes pemats 3agaun no xumuu. M.: Ikxomna-Ilpecc, 1996; Jluaun P.A.,
Monouko B.A. Xumust 1iist abutypueHToB. OT cpeHel Kokl K By3y. M.: Xumus, 1993;
Cemenos, 1.H. 3aiaun mo XuMUU MOBBIIIEHHON CIOXKHOCTHU sl abutypuenTos. B 4 4. JI.: U3x-

Bo JII'Y, 1991,



6. Ilyzakos, C.A., ITonkoB, B.A. Iloco6ue mo xumMuu AJ1s1 TOCTYNAIOMIKUX B BY3bl. Bompock,
ynpakHeHus, 3agaun. OOpa3ibl 2K3aMeHAIMOHHBIX OmieToB. M.: Briciras mkomna, 2000;

7. CopokuH, B.B., 3notaukos, O.I'. Xumus B Tectax: [locoOue i MIKOTHPHAUKOB U aOUTYPUEHTOB.
CII0: Xumus, 1996;

8. Cyposuesa, P.I1., CaBunkwuii, C.H., ViBanoBa, P.I'. 3aganus mo XuMuu AJiE CAMOCTOSTEIILHOMN
paboThl yuanuxcs. 2-¢ uszn. M.: [IpocBemenue, 1981;

9. Xowmuenko, I'.I1., Xomuenko, W.I'. COOpHHK 3a/1a4 110 XUMHUH IS MTOCTYNAIOUINX B BY3BI:
VYuebHoe nmocobue. 4-¢ u3n. M.: Hosas Boana, 2002;

10. Xomuenko, I".I1. Xumus ans noctynaromux B By3sl. M.: Beiciias mixomna, 2000.

Hudposbie 00pa3oBaTeibHbIE 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/528b6fb1-98e4-9a27-5ae1-2f785b646a41;
http://www.maratakm.narod.ru/.
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