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1. Komijiekc OCHOBHBIX XapaKTEPUCTUK MPOrPaMMBbl.
1.1. IlosicHuTeaAbHAA 3aIIUCKA

HanpaB/ieHHOCTBIPOIPAMMBI :eCTECTBCHHOHAYYHAS, IpeJHa3HaYeHa 1S
JIOTIOJTHUTENBHOTO U3yUEHUs] XMMHUHM, KaK Ha 0a30BOM, TaK M Ha IPOMHIBHOM YPOBHE.

[Iporpamma pa3zpaboTrana B COOTBETCTBHH CO CJICAYIOIIUMHA HOPMATUBHBIMU JJOKyMEHTaMHU:

- ®enepanbHbIM 3aKOHOM OT 29.12.2021 1. Ne273-D3 «O06 obOpazoBanuu B PO»

- Ilpukazom MunucrepctBa npocsemenus: Poccuiickoit ®enepannu 0109.11.2018 r. Ne196 «O0
yTrBepxkaeHun Ilopsiaka opraHu3anud M OCYLIECTBIICHUS OOpa30BAaTEIbHOM AESTEILHOCTU IO
JIOTIOJTHUTEIBHBIM 0011€00pa30BaTeIbHBIM ITPOrPAMMaM»

- [lucemoMm MunucTEpcTBa 00pa3oBanus u Hayku Poccuiickoit deaepammu ot 18.11.2015 Ne09-
3242 o HanpaBiieHUH «MeTOINYEeCKUX PEKOMEHAALMI M0 MPOEKTUPOBAHUIO JOMOJHUTEIBHBIX
0011eo0pa3oBaTeabHBIX MPOrpamMM (BKIIIOYAs pa3HOYPOBHEBBIE MPOTPAMMBI)»

- ITlonmoxenuemM o pomnonHUTENbHOM oOpa3zoBanuu B MOVY-COIIl Ne2 r. Kpacueiii Kyt
CapatoBckoii 001acTH.

AKTYaJIbHOCTHIIPOrpamMMbl.IIporpamma «O3amauennas XUMHUS» HMEET
poeCCHOHATBHYIO HANpaBIEHHOCTh. YUYCHHKY, M30paBIIEMy XHMHUYECKYIO CICIHATbHOCTD,
OHa TIOMOJKET OBJIAJIETh B COBEPIICHCTBE HEOOXOIUMBIMHU TIPUEMAMK YMCTBEHHOM J€STEIbHOCTH,
pasBUTh TBOPYECKOEC MBIIUICHHE. BakHBIM KOMIIOHEHTOM 3TOr0 IpOIECCa SBISACTCS YMEHHE
pelaTh XMMHUYECKHE 3aJaud, TaK KaK OHO BCETJa CBA3aHO ¢ 0ojiee CIIOKHOM MBICIHMTEIBHOM
JEATEIBHOCTRIO. JIJIT TeX, KTO CMOKET OBJIAAETh COJAECPKAHUEM JaHHOU MPOrPaMMBbI, PEIIECHHE
3a7a4 He OyIeT BBI3BIBATH OCOOBIX TpyAHOCTEH. [Ipoliecc pelieHus: CTaHET YBICKATEIbHBIM U
OyZeT TpPUHOCUTH YIOBICTBOPEHHE, IOJOOHOE TOMY, KOTOpPOE TMOJIYYarT JHOOHUTENN
pas3rajipiBaHUsl KPOCCBOP/IOB. YMEHHE pellaTh 3a/ayd pa3BUBAETCs B Ipolecce OOydeHUs, U
pa3BUTh ATO YMEHHUE MOXKHO TOJBKO OIHHMM MYTEM — IOCTOSHHO, CHCTEMATHYCCKH PEliaTh
3a7a4H.

C mnomompto mporpamMmbl  «O3anaueHHass XUMHS» IIKOJIBHUK TPUOOPETET M  3aKpEIuT
HpaKTI/I‘-ICCKI/Ie HABBIKH B pa60Te C BCIICCTBAMH, BBIIIOJIHAA paSHI/I‘IHOFO ypOBHSI CJIOKHOCTHU
NpaKTUYECKHE 3aJ[aHus. B CBSI3U ¢ 3THM JaHHYIO MporpaMmy 1o GopmMe CofepKaHus U mporecca
HeﬂaFOFH[ICCKOfI HNCATCIIBHOCTU MOXXHO OTHCECTH K HHTeIpHpOBaHHOMy BUAY, T.K. OHa
00BEIMHSIET B 1€JI0€ 00JIACTH OCHOBHOTO M JIOTIOJTHUTEIHLHOTO 00pa30BaHUsI.

HoBu3Hna.3a OCHOBY TMporpaMMbl Oblla BhIOpaHa aBTOpPCKasi Mporpamma JOMOJHUTEIBHOTO
obpaszoBanus 8—11 kmaccel «O3amauennas xumus» C. b. ToICTOXXMHCKOHN, YYUTENs] XUMHH,
mejarora  JIOTMOJIHUTEIHHOIO 00pa3oBaHus MeHTpa oOpasoanmst Ne 1475 1. Mockaa,
[Dnexrponnslii pecypchttp://him.1september.ru/view_article.php?ID=201000403].
OTin4uTeIbHBbIE 0COOEHHOCTH.

[Ipennaraemblii Kypc HOCUT OOydaroliuii, pa3BUBAIOIIMKA U COLMAJIbHBIN XapakTep, MO3BOJISIET
OpUEHTHPOBATHCS Ha BBIOOP OyayIiei npodeccun Bpaya, reHeTHKA, OHOJI0ra, SKOJIora.
Anpecar.llporpamma paspaborana s ydammxcs 8-11 Ki1accoB, KONMYECTBO J€Teil B
rpynne — 12-15 d4enosek. Bo3pact npereli, ywacTBymOIIMX B peanu3aldd JaHHOU
oOpasoBartenbHON TporpamMmel: 15-18 ner.

Ilexarornueckas 1eJ1eCO00Pa3HOCThOOYCIOBIEHA  TEM, YTO  IIKOJbHHUKAM
IpeaoCTaBIACTCA BO3MOXKHOCTD IMOINOJTHUTE 3HAHUA, HpI/IO6peCTI/I M 3aKPCIIUTHh HABBIKW PCIICHUA
TCOPECTUUCCKHUX U, YTO 0COOEHHO BAXXHO, MPAKTUYCCKUX 3azaad I10 xumun.Pemenne 3aga4
3aHMMAaeT B XMMHUYECKOM OOpa3OBaHHHM BaKHOE MECTO, TaK KaK 3TO OJMH M3 Ba)KHEHIINX
NpUEMOB OOYYEHHs, IOCPEACTBOM KOTOPOro oOecreduBaercs Ooisiee TIIyOOKOE U TIOJTHOE



yCBOEHHE Yy4eOHOTO Marepuana MO XMMUU M BbIpabATHIBAETCS YMEHHE CaMOCTOSATEIBHOTO
OCMBICTICHUS U IPUMEHEHUS TPUOOPETECHHBIX 3HAHHH.

['maBHBIM KpuTepueM OTOOpa ydYalluxcs B TPYIIIBI SIBISETCS KelaHHe peOeHKa MPUOOpecTH
HaBBIKM PEIICHUS] TEOPETHYECKUX 3a/1a4, BBHIOJHEHUS MPAKTUUYECKUX PAa0OT IO OMpE/eICHUI0
BEILIECTB.

O0beM nporpaMMBel: 144 yaca

Cpoku ocBOeHUsI MPOrpaMMbI: 4 roza (36 mecsies).C yueTom 0cOGEHHOCTEH BO3pacTa u
YpOBHS OJITOTOBKYU JETEN JaHHAs IPOrpaMMa MOXKET aJalTUPOBAThCsl, HAIIpUMep: 2 yaca B
HEJZIEII0, CPOK peanu3aluu 2 roja.

B rpynmst 1-ro u 2-ro roa 00y4eHus MOTYT HAOMPAThCs IETH U3 8—9-X KIIaCcCOB, a TAKKE
CTapIlue 1o Bo3pacTy, T.e. yueHuku 10-x u 11-x kimaccos. B nocneayromux rpymnmnax (3—4-i
roJipl 00y4eHHs ) 3aHUMAIOTCA JeTH, O0Jiee MOATOTOBICHHBIE IO JAHHOMY MPEAMETY.

Pexum 3aHATHM: 1 yac B Henemo, 36 4acoBB 1o, 3aHATUsA 110 40 MUHYT.
1.2. Ileab 1 3a1a4U MPOrpaMMBbI

Ilesib :pasBuTrEe HHTEUIEKTYAIBHOIO U TBOPYECKOTO TIOTEHIMAIA JE€TEN Ha OCHOBE
(hopMUpOBaHHS ONIEPALIMOHHBIX CIIOCOOOB YMCTBEHHBIX JICUCTBUN MO PEIICHUIO TEOPETUICCKIX
U MPAaKTUYECKUX 33/1a4 B 001aCTU XUMHUH.

3agaum:
oOyyJarorue:

® COBEpILICHCTBOBATH 3HAHUS YYALMUXCS O TUIIAX PACUETHBIX 3a7a4 U aJrOpUTMax UX
pemenus;

® (opmupoBaHHE MPAKTUUECKOTO YMEHHS MPU PELICHUH SKCIIEPUMEHTANIBHBIX 3a]1a4 Ha
pacro3HaBaHHUE BEIIECTB,

® TIOBTOpPEHHE, 3aKPEIJICHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPUH, a TAK)KE HAYUHBIX
(bakToB, 00pa3yOIUX XUMUYECKYIO HAyKYy;

® COBCPLICHCTBOBATh YMCHHS pEIIATh 3a4a4Yd HHTCITPUPOBAHHOI'O THIIA,

Pa3BHUBAIOIMNC:
® pPa3BUBATH JOTUYECKOE MBIIUICHHE YUAIUXCS IIPH PEIICHAH 33124 C HECTaHIaPTHBIMU
(hopMyIHpPOBKaMH;

® pPa3BUBATb CAMOCTOSTEIIBHOCTb, YMEHUE IIPEOI0JIEBATh TPYAHOCTH B YUCHUU;

® pa3BUBAaTh IIPAKTUYECKUE YMEHHUsSI YUAIUXCs IIPU BBIITOJIHEHUH IPAKTUYECKUX
JKCIEPUMEHTAJIBHBIX 3a/1a4;

® pa3BUBATh HABBIKM CAMOCTOSITEILHON pabOThl M yUeOHO-KOMMYHHUKATHBHbIE YMEHUS.

BOCIIUTATCJIBbHBIC:

® CO3JaBaTh NeJarorm4yeCcKux CI/ITyaI_[I/Iﬁ YCIICIHOCTH AJI IMMOBBIIICHUA COOCTBEHHOM
CAMOOIICHKHU U CTATYyCa yHallluXCs B I'Jla3aX CBEPCTHUKOB, II€AAroroB u pOI[PITCJ'ICfI;

® (opmupoBaTh MO3HABATEIBHBIE CTIOCOOHOCTEH B COOTBETCTBHH C JIOTUKOW Pa3BUTHUS

XUMUYECKON HAyKH;

® COJCHCTBOBAThH B HpO(I)OpI/IeHTaL[I/II/I IIKOJBHHUKOB.



1.3. Conepikanue nporpamMmmbl

YYEBHO-TEMATHYECKHWH IUIAH

Nen/ HaunmenoBanue pasaeiia, TeMbl OO0mwmii 00bem B yacax | Popma ar-
1| Bcero | Teop | Ipakt | Tecrammm/
N HKa KOHTPOJIA
1 200 ooyuenus
1 BBoaHoe 3ansiTHE. 1 1
3agaum U3 cTakaHa ¢ PACTBOPOM. 10 3 7
2-3 Bbruricnenue  MaccoBod  J0JAM  pacTBOPEHHOTO | 2 1 1 cocTaBJIeH
BeniecTna B pacTBope. IIponieHTHas] KOHIGHTpalys. uia - 3a1a4
4-6 Pacuersl, CBA3aHHBIE ¢ MOJISIDHON KOHIIEHTpAIMEH 3 1 2 o NAHHOH
7-10 | Ilepexon oOT oOOHOrO BHUAA KOHILEHTpauuid K |4 1 3 Teme,
JIPYTOMY.
11 MunuBuayaabHas KOHCYJIbTAIU 1 1
3aKO0HBI MPUPOALI B MHPEe XUMHH 15 3 12
12-13 | Tpenaxxep pacueToB o (hopMyJie BEIECTBA. 2 1 1 OO6cyxneH
14 BrrunciaeHue OTHOIIGHWMHM Macc D3JIEeMEHTOB B | 1 1 ue  airo-
BEIlECTBE puTMacoc-
15 OnpeneneHue MaccoBOM — JOAM  XMMHYECKOro | 1 1 ;:Zngmno
DJIEMEHTA B BEIICCTBE AHHO
16 Pacuer Maccel »JeMeHTa IO H3BecTHOM Macce | 110.01 1 Teme;
BEIIECTBA, COASPIKAIICTO JTAHHBIA SJICMEHT yaacTHe B
17-18 | BerunciieHne Macchl BELIECTBA IO Macce 3jieMeHTa | 217.01 2 OJIUMITHAIE
B HEM 24.01 [0 XHMHUH;
19 BrI4nciaeHne KoJIn4ecTBa BEIISCTBA IO €r0 Macce 131.01 1 HHIWBUya
20 Pacder wMaccel 10  UW3BECTHOMY  KOJIMYECTBY | 107.02 1 JALHBIC
BENIECTBA KOHCYJIbTA
21-23 | Pacuer mpocreiimerr ¢dopmyasl  BemectBa 1o | 314.02 |1 2 i
MAaCCOBBIM JOJISIM DJIEMEHTOB B COEIUHEHUH %é-g;
24-26 | Pacuer ymncna yacTuil o €ro Macce, o KoJu4dectny | 307.03 | 1 2
BEIIECTBA HIIH 10 00bEMY. 14.03
21.03
O3anadyeHHbIE ra3bl. 8 2 6
27-28 | Onpenenenre OTHOCUTENBHOM MIIOTHOCTHU ra3a 228.03 |1 1 COCTABIICH
04.04 ud 3a1a4
29 Briunciienue  OTHOCHUTENBHOW  MOJICKYJISIpHOM | 111.04 1 Ha JIAHHYIO
MAaccChl IO €TI0 OTHOCHUTEIbHOM INIOTHOCTH TeMy;
30 OmnpeneneHne Macchl ra3000pa3HOro BemiecTBa 1o | 118.04 1 ydacTue B
ero 00beMy. MoJIIpHBII 00BEM Ta30B OyMMIHane
31 Brruucnenue o6bema razoo0pa3HOro BemecTBa 1o | 125.04 1 TIO XM,
€ro Macce, o KOJIMYECTBY BEIIECTBA
32-33 | Onpenenenue GopMyinbl BellecTBa MO MaccoBBIM | 216.05 | 1 1
IOJSIM DJIEMEHTOB M OTHOCHTENBHOM IIIOTHOCTH | 23.05
rasa
34 NuauButyaabHasi KOHCYJIbTaLMs 1 1 Konkypce
35-36 Hrorosoe 3ansTue 2 2 «Osanasp
ApyTay,
«HaTennext
yaﬂbem
MapaboHy.
Hroro 3a 1 roa o0yuenus 36 9 27




Nen/m HaunmeHoBaHue pasjesia, TeMbl Oommii 00beM B yacax | dopma at-
Bcero | Teop | Ilpakr | Tecrammm/
HA HKa KOHTPOJIsA
2 200 0byuenus
1 BBoaHoe 3aHsiTHE. 1 1
O3aaueHHble HEOPraHuYeckKne BeuecTsa. 20 7 13
2-3 Brruucnenne  Maccbl  (KOJIMYECTBAa — BEIIECTBA) | 2 1 1 CamocrosTe
NPOJYKTOB pEakuuu 1Mo Macce (KOJIUYECTBY g;’gzﬁa -,
BEIIIECTBA) UCXOJIHBIX BEIIIECTB. COCTABICHI
4-5 Brruncnenne o0bema Ta3oB MO H3BECTHOM Macce | 2 2 10 337134 1
(KOJII/I‘I@CTB}I BeHIGCTBa) OIHOT'0 U3 BCTYIMAKOIIUX B othopmieHu
peaKkUMl0 WIM IOJIYy4YarIllUXCs B pe3ynbTare €€ 0 uX Ha
BEIIECTB. KapTO4Kax
6-7 Pacyer  0OBEMHBIX  OTHONIIEHMH Ta3oB 10 | 2 1 1 ?g:;;l:);:
XUMHUYECKUM YPABHCHHSIM ypokax
8 PacueTsl 10 TEpPMOXMMHYECKUM YPaBHEHUSIM 1 1 XHMHH.
9-11 [ Pacuersl M0 XMMHYECKHM YpPaBHEHUAM, €CJIA OAHO | 3 1 2
13 PEarupyoIIHNX BeIECTB B H30BITKE Toaroroska
12-13 | Onpenenenrie MaccoBOM WM OO0OBEMHON monu | 2 1 1 ¥ yuactne B
OJIMMITHAJIE
BBIX0/1a TPOJIYKTA. 110 XUMIL
14-15 | Beruucnenue Macchl WM o0beMa TPOIyKTa | 2 1 1 Hanucanne
peakuuu 10 W3BECTHOM Macce WIn 00beMy CricHapus 110
MCXOJIHOTO BEHIECTBA, CONEPKAIIEr0 IPUMECH TPOBCACHHIO
Heenn
16-18 | Haxoxnenne Macchl  (KOJIMYECTBAa  BEIIECTBa, | 3 1 2 N
o0bemMa) TMPOAyKTa peakuud IO HUCXOAHOMY LHIKOJTE.
BEILIECTBY B PACTBOPE
19-21 | HaxoxxneHue macchl NpOAyKTa peakuuu no macce | 3 1 2
HUCXOJIHOTO  HEOPTaHMYeCKOro  BEHeCcTBa  C
IPUMECIMHU
OKHCJIUTEb - OH «TPA0UTEJIbY 5 2 3
22-23 | IlpumeHneHue MeToJa AJIEKTPOHHOTrO Oamanca st | 2 1 1
COCTaBJICHUS yYpaBHEHUN OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHH.
24-26 | [Ipumenenue MeTo/1a MOy pEaKIHi st | 3 1 2
COCTaBJICHUS ypaBHEHUU OKHCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUH.
OT 01HOT0 HEOPTrAHUYECKOTI'0 BelllecTBA K 5 1 4 Odopmirern
pyromy. €  CTEHJOB
27-29 | Haxoxnaenne Maccbl  (KOJMYeCTBa  BeIIECTBa, | 3 1 2 ;E;g:mpo;:;
0o0BpeMa) BelllecTBa MO IENOYKe MPeBpalleHUI KPOCCBOPJIO
30-31 | OcymiecTBieHue LENOYKH NPEBpAICHUH, pelieHue | 2 2 B,  COCTaB-
[0 HEW SKCIIEPUMEHTAIbHBIX 3a]1a4 JICHHBIX
IeTbMH  ca-
MOCTOSATCIIb
HO.
AHajuTHYecKasi JJabopaTopusi. 4 1 3
32-35 | Pemienne 3amay Ha KayecTBEHHOE ormpexaeneHue | 4 1 3
KAaTHOHOB M @aHHOHOB HEOPTaHWYECKUX BEIIECTB
36 HroroBoe 3ansitue 1 1
Hroro 3a 2 rox o6yuenunst 36 11 25




Neni/ | HaumeHoBaHMe pa3aesia, TeMbl O0oumii 00beM B yacax | @opma ar-
n Bcero | Teop | IIpak | Tecramun/
HA THKA KOHTPOJIsA
3 200 00yueHnus
1 BBoiHoe 3ansTHE. 1 1 Cocranenu
HensBecTHOE OPraHNYecKoe BeleCTBO 5 2 3 ¢ 3ajadl M
o ydacTtue B
2 Haxoxxnenue mosekynsapHoit (opmyinsl BemecTsa | 1 1 KOHKypCe
10 MAaCCOBBIM JIOJISIM BXOJSIINX XUMUYECKUX «O3anaun
DJIEMEHTOB. apyraly
3-4 | HaxoxxmeHue MOJICKYJIApHON (opMyibl BemiecTsa | 2 1 1 Orbop
TI0 OTHOCHTENHHOH TJIOTHOCTH JAHHOTO BEIIECTBA ?:;aefem;;
10 KaKOMYy-JI100 razy Y —
5-6 | HaxoxxmeHnue MoONEKyJIsSIpHOW (GOopMyIbl Taza To | 2 1 1 «O3anaueHn
Macce MPOJYKTOB CrOpaHUs as  xumus
JJIA HOHBIX
XUMHKOB
O3amadeHHBIEe OPraHNYeCcKHe BelecTBa 9 3 6 Ioaroroska
7-9 | Haxoxknenune wmaccel  (KonmdecTBa, oObema), | 3 1 2 yHaIuMHICs
OPOAYKTOB peakiuu 1o Macce (KOIUYECTBY, igfgmmec
00beMy) HCXOIHBIX BEIIIECTB,C y4acTUeM MaTepHaa;
OpraHUYEeCKHX BEIECTB ydactwe B
10-12 | HaxoxJeHre NMPOIYyKTOB PEaKLMH, €CIU U3BECTHBI | 3 1 2 LIKOILHOH 1
Macchl 2-X MCXOAHBIX BEIIECTB (3a1auM  Ha J“:IZ;EEZ;:_”O
M30BITOK),C YYACTHEM OPTraHWYECKHUX BEIECTB; COCTABICHAC
13-15 | Haxoxxnenne wmaccel Wik oObemMa MPOAYKTOB | 3 1 2 sagaHuii 110
peaknmuy IO M3BECTHOW Macce WIH 00beMy XUMHH s
UCXOJHOIO BEIIECTBA, COJAEpXKAIIEH IPUMECH,C HHTCIICKTYa
JIBHOT'O
y4acTHEM OPTaHUYECKUX BEIICCTB. \apathora
OT 0THOT0 OPTAaHNYECKOro BelecTBa Kk apyromy. | 10 3 7 Cocrasienn
16-19 | OcyluecTBieHre LUEMOYKH MPEBPAIIEHHH, pemienue | 4 1 3 Epe;;?;’:;‘:
110 Hel HKCIEPUMEHTAIbHBIX 33434 i "
20-23 | OcymecTBieHre HEMOYKH NPEBPALIECHHH, CBA3bIBalONIEH | 4 1 3 oBCyKIeHHE
OpraHuyYeCcKue M HEOpraHUMYEeCKHEe BEIISCTBA. PALHOHATBH
24-26 | HaxoxaeHnue XxapakKTEpUCTUK BEIIECTBA MO Ienovke | 3 1 2 BIX
IIpEBpaLICHUI CII0cOo00B
IICpEX0aa.
Oprannyeckue BeleCTBAOKUCIAIOTCH H 5 2 3 Odopmern
BOCCTAHABJIMBAIOTCS. €  JMNaKT.
Marepualia:
27-29 | IlpumeHnenne meToda >IEKTPOHHOTO OanmaHca ans | 3 1 2 KAPTOSKH ¢
coctaBieHusi ypaHenud OBP ¢ yuactuem 32 TAHHAMH,
OpraHUYEeCKHUX BEILECTB. COCTABIL.KPO
30-31 | [Ipumenenue MeToJ1a MOy pEaKIHI s | 2 1 1 CCBOPIIOB.
cocraBneHusi ypaBHeHuii OBP ¢ yuactuem
OPraHWYECKHX BEIIECTB.
AHanuTH4YecKas jadoparopusi. 5 2 3
32-35 | Pemienue skciepuMEHTANIbHBIX 3a7a4 Ha 5 2 3
ONpeJieJICHUE OPraHUYECKUX BELIECTB B PACTBOPE
36 HToroBoe 3ansitue 1 1
Hroro 3a 3 rox o6yuenuns 36 13 23




Nen/n | HamMeHoBaHue pa3jiena, TeMbI Oommii 00beM B yacax | dopma at-
Bcero | Teop | IIpakr | Tecrammm/
Hs HKa KOHTPOJIsA
4 200 00yuenus
1 BBoaHoe 3aHsITHE. 1 1
OT BO1OpPOAA 10 KCEHOHA. 2 1 CemuHap
2-3 Hanmcanue 31eKTpoHHBIX U Tpadudeckux Gopmyn | 2 1 1 «Or
aTOMOB M HOHOB DJIEMEHTOB HaTpust 10
aproda»
O3a1a4eHHasi CKOPOCTH XUMHUYECKOH peakuuu. | 6 2 4
O3agaveHHOe XHMHYECKOe PABHOBECHE.
4-5 Pacuerpl cKOpOCTM peakuuM 1O HW3MEHEHUsM | 2 1 1 [oaroroeka
KOHIICHTPAIIMH BEIICCTB, IABJICHUS, TEMIIEPATYPhI 1 y4acTie B
6-7 OmnpeneneHrne KOHCTAHTHI PABHOBECHS 1 1 OIHIMITHATE
10 XUMHUH.
8 Pemenne 3amay Ha cMeIIeHHE XHUMHYECKOro | 1 1
PaBHOBECHSIL.
9 BrITIOTHEHNE SKCTIEPUMEHTATBHON paOOThI 1 1
«PacTBOpHMBIE» 3a1a4UN 4 4
10 Briunciienne maccoBod  JOJIM  PAaCTBOPEHHOrO | 1 1 Hpurotosne
BENIECTBA B pacTBOpe. IIporieHTHAs] KOHIIEHTPALHSL. HHUE paccona
11 PacueTsl, cBsI3aHHBIE ¢ MOJISIPHON KOHUEHTpanuen. | 1 1 gnpeﬂi?;?;a
Ilepexonq OT OOHOTO BHUAA KOHILEHTPAUUW K oif
JAPYIOMY. KOHLICHTpAI]
12 Pemenue 3a1a4 Ha CMEITUBAHUE PACTBOPOB 1 1 HH.
13 BrinoHeHNE SKCIEpUMEHTATBLHON pabOThI 1 1
3agauu ¢ XUMHYECKOr0 MPOU3BOACTBA. 4 2 2 Coobuienus
14-15 | Pewenue 3a1a4 Ha TUITUYHBIE TIPHUEMBI IIPOMBIILII- 2 1 1 yHqaluxes o
BAaXXHCHUIIIUX
JICHHOT'O IOJYYCHUSI aMMUAaKa N—
16-17 | Pemenne 3a1ay Ha TAMUYHBIE TPUEMBI IIPOMBIIILI- 2 1 1 IPOM3BOACT
JIEHHOTO TIOJTYYeHHS] CEPHON KUCIIOTHI. Bax
BCIIICCTB.
O3agadyeHHbIEMETAJLIIBI 5 2 3
18-20 | Pemenune 3amad Ha OCHOBHBIE CBOMCTBA METAJLIOB. | 3 1 2 Cocrasnenu
BrinoHeHNE SKCIEPUMEHTAIBHON pabOThI ¢ 1
21-22 | Dnexrponns 2 1|1 .
O3agaveHHbICHEM eTAJLIBI 4 1 s
23-24 | Pemenne 3amauy Ha  OCHOBHBIE  CBoMcTBa | 2 1 1 c6opHHKa
HEMETAILIIOB.
25-26 | BrlnoJIHEHHE SKCIIEPUMEHTAILHON padOThHI 2 2
Oo6o0meHne 8 2 6
27-29 | KomOuHMpOBaHHBIE 3a/1auyd 10 HEOPTraHWYeCcKoW u | 3 | 2 Cocraprenu
OPraHNYeCKON XUMUHU © oKcmepH-
30-31 | TecToBEBIE EaﬂaHHﬂ 10 HeopraHuyecko u |2 2 zgeﬂl{;atnbnbplé
OPraHMYEeCKON XUMUHU sammTa W
32-35 | 3aganus MOBBIIEHHOTO YPOBHS CJI0KHOCTH 3 1 2 BBITIOJIHEHHE
35-36 HToroBoe 3ansTHE 2 2 CmotpsHatu
.
Hroro 3a 4-ii rox o0yuenust 36 13 23
Hroro 3a 4 rona o0yuenus 144 46 98




Conep:xanue

1 200 obOyuenusn
BBoanoe 3ansaTue. Teopernueckas 4acTb: 3HAKOMCTBO C MPOTPAMMOi, CTPYKTYpOH U 3aJiauaMu
I-ro rona obyuenus. OnpezneneHue pexuma 3aHsaTHi. [IpoBefeHre MHCTPYKTaka MO0 TEXHUKE
0€30MacHOCTH MPU Pad0Te ¢ XUMUICCKUMH BEIIECTBAMHU U B KAOWHETE XUMUHU.

3agaun M3 crakaHa ¢ pacTBOpPoM.OCHOBHbBIE NPUHIUIBI OPOPMIICHHUSA 3alad IO XHUMUHU.
MeTOI[I/IKa peuicHud 3aa4 Ha BBbIYHCIICHUA MaccoBOU A0JIn paCTBOPCHHOI'0 BCIICCTBA B
pactBope. Buuabl KOHIEHTpauuii: TpoleHTHas W MojsapHas. llepexom ot ogHOro BuUIa
KOHIIEHTPALUHU K IPYTOMY.

Ipakmuueckas yacmy: pelieHue 3a7a4 Mo JaHHOW TeMe; IPUTrOTOBJICHHE PACTBOPOB C 33JaHHOMN
KOHIICHTpaLMel myTeM BbIapuBaHus, pa30aBiieHus, 100aBIeHHEM PACTBOPUMOIO BEIIECTBA.

3aKoHbI NPUPO/ILI B MUpPe XUMHUH. MEeTOAMKa pelIeHus 3a7ay Ha HAXOXKAEHUE OTHOCUTEIILHON
MOJIEKYJIIDHOM MacChl, Ha BBIYMCICHHE OTHOLICHMII MacCc 3JEMEHTOB B BEIIECTBE, Ha
OTIpeJIeIeHuEe MacCCOBOM JI0JIM XMMHUYECKOT'O JIEMEHTa B BELIECTBE, HA HAXOXKJICHUE KOJIMYECTBA
BEIIIECTBA 10 €r0 Macce M HaoOOpOT, Ha BBIBEICHME NpocTeinield (Gopmynbl BemecTa Io
MaCCOBBIM IOJIAM 3JICMCHTOB B COCAMHCHHHU, HAa PACUYCT YUCJA CTPYKTYPHBIX CAWUHUI] 110 MACCC,
KOJIMUYECTBY BEIIECTBA WIH 00BEMY.

Ilpakmuueckas uacms:pellleHNEe TUNOBBIX 3aJad Ha JaHHYIO TeMy; odopMIIeHHEe 3ajad;
00CY’XJIeHNE PallMOHAIBHBIX CIIOCOOOB PEIICHNSI.

O3agavyennble ra3pl. MeToayka pelIeHus 3a7ad Ha ONPENEICHUE OTHOCUTEIBHOM IIOTHOCTH
ra3a M HaxoXJ€HHE 1O Hel OTHOCHTEIbHON MOJIEKYJSIpHOH Macchl. MoJspHBIH 00beM ra3os.
Hopmanbhubie ycnoBus. [IpuHIMIBI perieHus 3agad Ha: OINpeaeseHHe Macchl ra3000pa3HOro
BEIIIeCTBA 10 €ro 00beMy, NMPH HOPMAJIbHBIX YCJIOBHUSX; BBIYHMCICHHE 00BEMa razoo0pa3zHOro
BEIIECTBA [0 €ro KOJMYECTBY; OIpejesneHre (OpMyJibl BEIIECTBA 10 MAacCOBBIM JIOJIAM
3JIEMEHTOB U OTHOCUTEIBHOM IUNIOTHOCTH ra3a.

IIpakmuueckasn uacms:HaXx0XKJIE€HUE U OOCYXIEHUE PALMOHAIBHBIX CIIOCOOOB pEIIEHMs 3aiad.
CocraBnenue 3a7a4 1o TeMaM 1-ro roga oOy4eHus 1 UX 3aluTa.

HTorosoe 3ansitue. O6001menne marepuana. OOCyKIECHUE U TI0JIBEICHUE UTOIOB KOHKYPCOB.

2 200 obyuenusn
BBoaHoe 3aHsATHE. 3HAKOMCTBO C MPOrpaMMOM, CTPYKTYpOH U 3ajadaMu 2-ro roga oOyueHHs.
Onpenenenne pexxuMa 3aHsATUH. [IpoBeneHME WMHCTPYKTaka MO TEXHUKE O€30MacHOCTH TP
paboTe ¢ XMMHUYECKMMHU BEUIECTBAaMU W B KaOuHeTe XMMHUHU. [ToBTOpeHHe H3yueHHBIX paHee
METOJIOB, CIIOCOOOB U NMPUEMOB PEIICHHUS 3a]1a4.

O3a1avyeHHble HEOPraHMYeCKHe BellecTBa. (3a7a4d Ha M30BITOK OJTHOTO W3 BEIIECTB, BBIXOI
NPOAYKTa, MPUMECH U PACTBOPBI). MeEToAuKa pelieHus 3a7ad M0 XUMUYECKHUM ypaBHEHUSIM.
Haxoxxnenne waccel (KOJIMYecTBa BeIIECTBA, 00BEMa) MPOAYKTOB pEAKIHH IO Macce
(KonmuYecTBy BeLIECTBA, 0ObEMY) MCXOJHBIX BEUIECTB. 3aKOH OOBEMHBIX OTHOIIEHHUH Ta3oB U
HpI/IMeHeHI/Ie €ro HpI/I pCIHCHI/II/I 3a1a4. TepMOXI/IMI/I‘IGCKI/Ie ypaBHeHI/IH W TUIIBI 3a1a4 10 HUM.
Haxoxaenne Maccel MPOAYKTOB PEAKIMU, €CIU M3BECTHBI MAcChl JIBYX HCXOIHBIX BEIIECTB
(3amaum  Ha  u30bITOK). OrmnpeneneHne MaccoBOM wWid  OOBEMHOM  JIONM  BBIXOJIA
npoaykra.HaxoxaeHne macchl win o0beMa MPOAYKTOB PEAKIMU IO M3BECTHOM Macce WId
00beMy HMCXOJHOTO BEIIECTBa, cojepykaiiero mnpumecud. Haxokaenwe Macchl (KOJIWYECTBA
BellecTBa, 00beMa) MPOIyKTa peaKIUy MO UCXOTHOMY BEIIECTBY, HAXOAAIIEMYCS B PaCTBOPE.
Ilpakmuueckas yacms:pelIeHUE 3a1a4d MO JAHHBIM TeMaM; COCTABJICHHE aJITOPUTMA PEIICHHS
9TUX THUIIOB 3aJlay; CaMOCTOsITeNIbHAs padoTa MO COCTaBICHHUIO 3a/ad M OPOPMIICHHIO MX Ha
K&pTO‘IKaX JJIs UCITIOJIB30BAHUS HaA ypOKax XUMHUHA.



Oxucauresnb - OH «rpadurenb». PacctaHoBka K03()(PUIMEHTOB B peaknusX C ydacTHEM
HEOPraHMYECKUX BEIIECTB METO/IaMH AJIEKTPOHHOTO OajlaHCca U MOJTyPEaKIIHii.

Ilpakmuueckasa uacmv:0TpabOTKa HABBIKOB MO PACCTAaHOBKE KOA(P(PHUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIHUAX C yUaCTUEM HEOPTaHUYECKUX BEILECTB.

OT 0aHOr0 HEOPraHMYecKoro BemecTBa K Apyromy. OCHOBHBIC KJIACCHI HEOPTaHMYECKHX
COCIMHEHUI U WX XUMHUYECKHE CBOMCTBA, criocoObl momydeHus. CrocoObl nmepexoaa OT OAHOTO
KJlacca K JPyroMy ¢ MOMOIINBI0 Pa3IMYHBIX XUMUYCCKUX Peakiuii. MeToauka penieHus 3a1ad ¢
HCITOJIb30BAHUEM «IIETTOYKH TIPEBPAILICHHIN.

Ilpakmuueckass yacmuv:pelicHue 3aad HA «IEMOYKH IMPEBPAIICHUN» W HAXOXKICHHE MAacChl
(Konmu4ecTBa BEIIECTBA, 00BbEMa) BEIIECTB.

AHaauTHyeckas Jadoparopusi. KauecTBeHHbIe peaklMM Ha KaTHOHBI: BOJOPOJ]a, aMMOHHMSI,
cepeOpa,  nuTHsA, Kamus, HaTpus,  Kambmwms, Oapus, wmemu(Il),  xemeza(ILIII),
amomuHus.KauecTBeHHbIE peakMy Ha aHUOHBI: XJOPHUA-MOH, CYJIb(paT-UOH, HUTPAT-HOH,
tdocdar-uoH, cynbPua-uoH, KapOOHAT-HOH, XPOMAT-HUOH, TUAPOKCUI-WOH. [IpaBuia TeXHUKU
0€30MacHOCTH MPU PadbOoTe ¢ XUMUIECKUMHU BEIIECTBAMU U TIPHU pad0Te B KAOMHETE XUMHH.
Ilpakmuueckas uacmv:pelieHHe HKCIEPUMEHTAIbHBIX 3a7ad Ha OINpe/eJICHHE BEIIECTB B
pacTBope, C TOMOIIBIO KadecTBeHHBIX peakiuil. [logbop 3aHMMATENbHBIX OIBITOB JUIS
XMMHYECKOTO Beuepa, mx oTpaborka. [IpoBenenune Beuepa «YIUBUTENbHAS XUMHSA!» U €ro
ananu3. CocraBiieHrne cOOpHHUKA 3a71a4 110 HEOPTraHUYECKONH XHUMUH.

HUrorosoe 3ansatue. O0o6menne matepuana. [lonBenenue mrtoroB. OOCyXIeHHE COOpHUKA
3a/1a4 10 HEOPTaHUYECKOM XUMHUH.

3 200 obyuenusn
BBoaHoe 3ansaTHe. NTHCTpYKTaX MO TEXHUKE 0€30MACHOCTH. 3a1a4l TPETHETO Toa O0yICHHSI.
Tematuka 3aHsaTUH. B3anMOCBA3b HEOPraHWUYECKONM XUMHUM C OpPraHUYECKONW XUMHEH.
Opranudeckue BEIeCTBa.
Ilpaxmuueckas uacmo: cemuHap «KuBasi 1 HeXUBas IPUPOJIAY).

Hen3BecTtHoe oprannyeckoe BemecTBo.CriocoObl HAaXOXIEHUS MOJIEKYJISIPHON Macchl
BEIL[ECTBA: IO MAaCCOBBIM JIOJISIM BXOJAIIMX XHWMHUYECKHX 3JIEMEHTOB; IO OTHOCHTEIIbHOU
IUIOTHOCTHU JAAHHOTO BEIIECTBA MO KaKOMY-IHO0 razy M MpoIyKTaM CrOpaHusl.

Ilpakmuyeckas yacmy: pelICHUE 3a/1a4 HA HAXOXKICHUE MOJICKYJIIPHON ()OPMYJIbI BEIECTBA.
CocraBneHue 3aa4 U yuyacTie B KOHKypce «O3anaub apyral»

OT60p uHTEpECHBIX 3a1ad s cOopHUKa «O3aqaueHHass XUMHUS TSI FOHBIX XUMUKOBY.

O3anauyeHHble oprannyeckue BemecTBa. OCOOCHHOCTH MPOTCKAHUS XMMHYECKHX PEAKIU C
y4acTHEM OpPraHUYECKUX BEIECTB.

Ilpaxmuueckasn wacms: pemieHue 3a1a4 0 XUMUYECKUM YPABHEHHUSIM C yYaCTUEM OPTaHUYECKUX
BCIIECTB HAa HAXOXJACHHE MAacChl (KOJMYECTBa, 00bEMa), MPOAYKTOB PEAKIMU 110 Macce
(konmuyecTBY, 00BEMYy) HCXOJHBIX BEIIECTB, HAa HAXOXKJICHUE TMPOIYKTOB PEAKIUH, €CIIU
W3BECTHBI MAacChl 2-X HMCXOJIHBIX BEIIECTB (3a7ayd Ha W30BITOK); HAXOXKJICHHE MacChl WU
o0beMa MPOIYKTOB pEaKIWW IO M3BECTHOM Macce WIM O0beMy HCXOJHOTO BEIIECTBA,
cojeprKalleil IpUMECH.

[ToaroroBka y4ampMmucs IUIAKTUYECKOTO MaTepUalia; y4acTHE B UIKOJBHOW U TOPOJCKOM
OJINMITHA/IaX; COCTaBJICHUE 3aJJaHUI 110 XUMHH JIJISl MHTEIUICKTYaJIbHOTO MapadoHa.

OT 01HOr0 OPraHU4YeCcKOro BelecTBa K APyromy.

OCHOBHBIE KJIACChl OPTaHMYECKUX COCAMHEHUH. XMMHYECKHE CBOWCTBA U OCHOBHBIE CIIOCOOBI
NOJy4YEeHUs1 OpraHndeckux BemiecTB. OCHOBHBIE CIIOCOOBI IEpeXo/ia OJHOIO Kiacca K APYromy.
I'eneTndeckas CBsI3b OPraHUYECKHUX BEILIECTB ¢ HEOpraHndeckumu BeuiectBaMu. Ilytu nepexona
OT OPraHMYECKHX BEIIECTB K HEOPTaHUYECKHM.



Ilpakmuueckas yuacms: OCYHIIECTBICHUE LEMOYEK PEBPAILCHUN U PEIICHUE 0 HUM 3a/1au.
CocraBieHue enoyek npeBpatieHui 1 00CykIeHNE palliOHAIBHBIX CIIOCOO0B Mepexoa.

Opranunueckue BelIeCTBAOKHUCISIOTCS " BOCCTAHABJIMBAKOTCH. OcobenHoctu
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH C yYaCTUEM OpraHMYECKHUX BellecTB. PaccTaHOBKA
K03((HULMEHTOB B HUX METOJaMH 3JEKTPOHHOr0 0alaHca U METOAOM MOJypeaklni.
Ilpakmuueckas uacmyb: pacCTaHOBKA KO3()(HUIIMEHTOB B YPaBHEHHSX C y4aCTHEM OPraHUYECKUX
BEIIECTB;  COCTaBJIECHUE  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil.  OdopmieHue
TUIAKTUYECKOr0 MaTepuaia: KapTOuKH € 3aJaHUsIMHU, COCTaBIEHUE KPOCCBOPOB.

AHaguTHYeckass Ja0oparopusi. KauecTBEeHHBIE peaklUUMM Ha aJKaHbl, HEINpPEAEIbHbIE
YTJEBOIOPOAbl, OJHOATOMHBIE TMpElEibHbIE CHUPTHI, MHOTOATOMHBI CIHPTHL, (HEHOJIBI,
aIbJeTuAbl, KapOOHOBBIE KHCIOTHI (OCOOCHHOCTh MYpPaBbUHOW KHCIOTHI), O€NKH, KHPHI,
YTJIEBO/IBI.

Ilpakmuueckas uacmy: pelIeHNE SKCTIEPUMEHTAIBHBIX 3a/1a4 Ha ONpE/IeICHE OPraHUnYeCKUX
BELIECTB B paCTBOPE; MOJyUEHHUE Mblja B TJAOOPATOPHH.

Pa3paboTka nmporpamMmsl ¥ y4acTHe B Beuepe 3aHUMaTeIbHOW XUMUH.

Hrorosoe 3ansaTHe. O000IICHNE MaTepHaa [0 PEIICHHIO 3a/1a4 C Y4aCTHEM OpraHUYeCKUX
BEILIECTB.
IIpakmuueckas uacmy: 00Cyk1eHHUEe COOPHUKA 33a]]a4 IO OPraHUYECKOM XMMHUHU U €T0 3alHTa.

4 200 oOyuenusn
BBonHoe 3ansiTue. IHCTpyKTax 1o TeXHUKE 6e30macHOCTH. 3aaauu 4-0ro roja oOy4eHus.
Temaruka 3ansatuid. [Ipodopuenranus.
Ilpaxmuueckas uacmy: BbISIBICHNE 3HAHUN U YMEHUH 110 PELICHUIO 3a7ay.

Ot Boxopoaa 10 KCeHOHA. DIIEKTPOHHbIE U Tpadudeckue GopMyIibl aTOMOB U HOHOB, OOJIBIINX
Y MaJIbIX IEPUOIOB.

Ilpakxmuueckas yacme: HaMCAHUE IEKTPOHHBIX U IrpaduyecKkux GopmMys aTOMOB U HOHOB,
OONBIIMX M MalbIX NepuoJoB; cemMuHap «OT HaTpusi 10 aproHay (MHTEpecHble (GakKThl O
XUMUYECKHX DJIEMEHTAaX).

O3a1avyeHHasi CKOPOCTH XUMHUYeCKOi peakunu. O3ajaueHHOe XUMHYECKOE
paBHoBecue./I[pakmuyeckas yacmy: PEUICHHUE 3a7a9 Ha ONPEIeTICHNE CKOPOCTH PEAKIIHH 110
N3MCHCHUSAM

KOHICHTpAalMKU BEIICCTB, JaBJICHUHU, TEMIICPATYPhI; Ha OMPEACIICHUEC KOHCTAHTEI paBHOBECHU A, HA
CMEIlIeHHE XMMUYECKOTO paBHOBECH S, ITyTEM U3MEHEHUS TeMIIepaTyphl, 1aBJICHUH,
KOHIIEHTpalMid BEUIECTB, IEUCTBUE KaTaau3aTopa.

BrimotHeHME 3KCTIEpUMEHTATBHOM pabOThI, TOKA3BIBAIOIICH, YTO BIMSHUE PA3TMYHBIX YCIOBUI
CIOCOOHO U3MEHSTh TEUCHHE XUMUYECKOU PEaKIINH.

«PacTrBopuMBIe» 3aJa4d. Buabl KOHLIEHTpaLuii: IPOLEHTHAs U MoJisipHas. Ilepexox omHoro
BHJIA

KOHIIEHTpaluu K apyromy. CMmemmuBanue pactBopoB. Meton kpecra. [IpumeHeHne pacTBOpoB B
obITy. [IpiMeHeHne pacueToB B KU3HU.

Ilpakmuueckas yacmye: pELICHNUE 3a1a4 HA CMELIUBAHUE PACTBOPOB; IIEPEXO OAHOIO BUIA
KOHIIEHTpaluii K Apyromy. [IpuroroBiienue paccosia u cupomna onpeneIeHHON KOHIEHTPAIUH.

3amayu ¢ XMMHYeCKOro mpousBoacTBa. CuHTe3 amMmuaka. [Ipon3BOICTBO CEpHOM KHUCIOTHI
KOHTAKTHBIM CITIOCOOOM.



Ilpakmuueckas yacmyp: PELICHNUE 3a/1a4 HA TUIIMYHBIE TEXHOJIOIMYECKUE IIPUEMBI
MPOMBIIIJIEHHOTO TIOMyYeHUsI aMMHaka M CcepHOM KHUCIOThl. CooOIleHus ydyammxcs o
BOKHEUIINX XMMHUYECKUX IPOU3BOJACTBAX BellecTB. IIoaAroroBka m ydactve B OJHMMIIMALE 110
XUMUMU.

Osapauvennbiemeraaiabl. Metamisl LILII rpynn ramaBueix nmoxarpynmn. Mertamuibl mOoOOYHBIX
noarpymnm. Ux ¢usnueckue u Xumuueckrue CBOMCTBa, criocoObl oiyyeHus. [lpumenenue.
IIpakxmuueckaa uwacmy: PEIICHUE 3aJa4 HA OCHOBHBIE CBOMCTBA MeTauioB. COCTaBICHHE H
penakTupoBaHHe 3a1a4 sl COOpHUKA

OsagauyennbleHemera/uibl.  Hemeramier IV,V,VLLVII rpynn rmmaBHbix mnoarpymm. HMx
¢u3nueckue M XMMHUYECKHE CBOMCTBA HEMETAJUIOB, MX CIIOCOOBI MOJyYEHUS M MPUMEHEHHUE.
OcHOBHBIE COEIMHEHMUS.

Ilpakmuueckas wacmoe: pelleHHE 3a/ad Ha OCHOBHbIE CBOMcTBa HeMeTawioB. CocTaBiieHHE U
pelaKTUpOBaHME 3ajay sl COOpHUKA

O000menue. O0o0IICHNE U 3aKperuieHue MaTepuana. KoMOMHUpOBaHHBIE 334a4H 110
HEOPraHWYECKOM M HEOPraHWYEeCKOM XUMHUH. TecTOBbIE 3aJaHUsl MO HEOPraHWYECKOM |
OpPTraHUYeCKOM XUMHUHU.

Ilpakmuueckas uyacme: pelIeHHWE KOMOMHHPOBAaHHBIX 3a7ad IO OPraHUYeCKOH U
HEOPraHMYECKOW XHMMHU; BBINOJIHEHUE TECTOBBIX 3aJaHMii; paboTa Ha KOMIBIOTEpPAaxX IO
BBITTOJIHEHHUIO TECTOBBIX 33/IaHUH; COCTaBIIeHHE aibOoMa 3a1a4 «O3a1aueHHass XUMUS.
CocraBieHue 3KCIepUMEHTAIbHBIX 3a/1a4, UX 3alUTa U BbINOJIHEeHHEe. CMOTp 3HAHUH.

Hrorosoe 3ansaTue. [logseaenue uroros roga. [logseaeHne nToros 3aHITUM 3a 4-¢ roaa.

1.4 Ilnanupyemsle pe3yJbTaThbl U (POPMbI UX aTTECTALMH

[Tocne 1-oro rona o0yuenus

3agayu U3 CTAKaHA C PACTBOPOM.

Obyuarowuecs: OOIHCHbL 3HAMD.

®0 PacTBOPE U €r0 COCTABHBIX YACTSX;

*OCHOBHBIC BUIBI KOHIICHTPAIUI pACTBOPOB: MPOIICHTHAS U MOJISIPHAS;

*OCHOBHBIE ITYTH MIEPEX0/Ia OT OJTHOTO BUAa KOHIEHTPALUN K APYTOMY, YMETh UX
PUMCHSTH B pacuerax;

*OCHOBHBIE OTPACIIM IPOU3BOJICTBA B HAPOIHOM XO3SUCTBE, I MPUMEHSIOTCS PACUEThI
Ha PaCTBOPHI.

3aKoHBI PUPOJBLI B MUPE XUMHUM.

®OCHOBHBIC 3aKOHBI U TIOHSTHS XUMHH: aTOM, MOJICKYJIa, OTHOCUTEIbHASI aTOMHAsI Macca,
OTHOCHUTEIbHAs MOJIEKYJISIpHAsI Macca, KOJTMYECTBO BEIIECTBA, MACCOBAS OIS XMMUUYECKOTO
JJIEMEHTA B BEIICCTBE, HOPMaJIbHBIC YCIIOBHS, 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorazipo, 41cio ABoraapo;

Obyuarowuecs: OOAHCHbL YMEMb !

eyMETh MPOU3BOAUTH PACUETHI HA ONPEAeNICHUE MPOLIEHTHON U MOJIAPHOM KOHIIEHTpalui
pactBopa;

eyMETh OIPeIEIATh MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

¢ YMETh MPOU3BOJIUTH PACUYETHI C UCIIOIH30BAHUEM OCHOBHBIX 3aKOHOB U TIOHSTHH.
O3agayeHHbIe ra3bl.

Obyuarowuecst OOIHCHbL 3HAMD.

¢00 0COOEHHOCTAX CTPOCHHS ra3000pa3HBIX BEIIECTB;

Obyuarowuecs: OOAHCHbL YMEMb !



*I[IPOM3BOIUThH PACUETHI HA OMPECICHIE OTHOCUTEIILHOM TUIOTHOCTH T'a3000pa3HOro
BEIIIECTBA, OMPEJICIIUB KOTOPYIO BHIYMUCIUTD OTHOCHTEIBHYIO MOJICKYJIIPHYIO Maccy
ra3o00pa3HOro BEIIECTBA;

®BBIUHCIIATH MacCy ra3000pa3HOro BEIIECTBA 110 €ro 00beMy, MPH HOPMATbHBIX
YCIIOBHSIX, C UCIIOJIb30BAHUEM MOJISIPHOTO 00beMa ra3oB U HA000POT;

*OIIPEACIIATh MOJIEKYIISIPHBIC (DOPMYIIBI BEIIECTB IO MACCOBBIM JIOJISIM XUMHUYECKHX
9JIEMEHTOB ¥ OTHOCHTEJIHHOM IJIOTHOCTH Ta30B;

® COCTABJIATH 3aJla4H I10 JaHHBIM TEMAaM,

[Tocne 2-oro roga o0yueHus

O3agayeHHble HEOPraHMYeCKHe BellecTBa.

Obyuarowuecs: OOIHCHbL 3HAMD.

*0 XUMHUYECKUX PEAKIUAX, UX BUIAX;

*OCHOBHBIC TIPUHIIHITBI PEIICHHS 3a/1a4 [0 XHMUYECKIM yPaBHEHHSIM, MCIIOJIb3YS 3HAHHS
HepBOro roja 00y4eHus;

Obyuarowuecs: OOAHCHbL YMEMb !

e/lCJIaTh BBIYMCICHHUS 110 XUMHUYECKUM YpaBHEHMSM Ha HaXOXKICHHE Macchl (KOJIMYECTBA)
NPOIYKTOB PEAKIINHU IO Macce (KOJTMUYECTBY) BCTYAIONINX B PEAKIIUIO BEIIECTB U HA00OPOT;
eperaTh 3a/1a41 0 XUMUYECKUM YPaBHEHHUSIM, B KOTOPBIX YUaCTBYIOT Ia3000pa3HbIe
BEIIECTBA, C UCIIOJIb30BAaHNEM 3aKOHA OOBEMHBIX OTHOIIICHHU Ia30B;

*I[IPOM3BO/IUTH PACUETHI IO TEPMOXUMHUUYECKUM YPaBHEHUSM;

*[IPHUMEHSTh METOJIMKY PEIICHUS 3a/1a4 [0 XUMUYCCKIM YPaBHEHHSIM, €CITH OHO

U3 pearupyroux BEIEeCTB JaHO B U30BITKE UM HEAOCTATKE; HA BBIXOA MPOAYKTA; IPUMECH;
pacTBOpEI;

*[IPOM3BO/IUTH BBIIIE YKa3aHHbBIC PACUEThl 10 XUMUYECKUM YPABHEHUSAM U COCTaBIIATh
3aJ1auu, UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX HEOPTaHMYECKUX BEIIECTB;

OKucJInTENb - OH «KTPAOHTEJIBY.

Obyuarowuecs: OOIHCHbL 3HAMD.

¢00 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMAX; 00 OKUCIUTEINAX U
BOCCTAaHOBHUTEIISX; 00 OKUCIUTEIHHBIX U BOCCTAHOBUTEILHBIX MPOIECCAX;

Obyuarowuecs 00NIHCHbL yMemb:

*OTIPE/ICTISTh CTETICHb OKMCICHUS XHMUYECKHX 3JIEMEHTOB;

epacCTaBIATh KOA((OUIIMEHTHI B XUMHUECKHUX PEAKIHIX METOJaMHU dJIEKTPOHHOTO
OayiaHca U MoTypeaKkivii;

e[IPUMEHSTH MOTYUYCHHBIE 3HAHUS B PACCTAHOBKE KOO(PPUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHSIX C YIaCTHEM HEOPTaHMYECKUX BEIIECTB.

OT 01HOr0 HEOPraHMYECKOr0 BelllecTBa K APYromy.

Obyuarowuecs: OOIHCHbL 3HAMD.

eXMMUYECKHE CBOMCTBA U CIIOCOOBI MOTYYSHHsI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHWH;

Obyuarowuecs 00NIHCHbL yMemb:

*OCYIIECTBIISATH [ETOYKY MPEBPALIECHH, C yIaCTHEM HEOPTaHMUECKUX BEIIECTB;
epeIIaTh U COCTABIATH 33Ja4u 10 LEMOYKEe MPEeBPaLICHHIH;

®BBIJICTISITH TJIABHOE M AaHAIIM3UPOBATH TPU OCYIIECTBICHUH IETIOYKH ITPEBPAIICHUI.
AHaJuTHYeCKas JadopaTopusi.

Obyuarowuecs: OOIHCHbL 3HAMD.

el COOMIONATH MPaBUiIa TEXHUKHU 0€30MacHOCTU IpU paboTe ¢ XMMHY BElIeCTBAMU;

® UMETh MPECTABIICHHE O KAYECTBEHHBIX PEAKIHMIX M UX IPUMEHEHHH;

Obyuarowuecs 00NIHCHbL yMEemb:

IIPOICTBIBATH KAUECTBEHHBIC PEAKIIMHA HA OCHOBHBIC KATHOHBI M AaHUOHBI
HEOPraHUYECKUX BEIIECTB;

*[IPUMEHSTH TOJY4YCHHBIC 3HAHUS TP PEIICHUH U COCTABJICHUH 33/1a4 HA ONPE/ICIICHNE BEIIECTB
B PacTBODE;



®BCCTU UCCIICAOBATCIILCKYHO pa60Ty o ONpPCACICHUIO XUMHUYCCKUX BCIICCTB.

ITocne 3-ero roxa o0yueHHs

Heu3sBecTHOE OpraHn4ecKkoe BellecTBo.

Obyuarowuecs 00IHCHbL 3HAMb.

¢00 0COOCHHOCTSIX CTPOCHUSI OPTAaHUYECKUX BEUIECTB, MX MHOTOOOPa3HH, HX CBOHCTBAX;
Ob6yuarowuecs O0NHCHbL YMEMb.

®HAXOHUTh MOJIEKYJIPHYIO (hOpMyITy OpraHHMYIECKOTO BEIIECTBA ITO MACCOBBIM JIOJISIM
XMMHUYECKUX 3JIEMEHTOB, MO TIPOYKTaM CrOpaHHs U OTHOCUTEIHHOH IUIOTHOCTH €ro MapoB 110
KakoMy-JI10o rasy.

O3a1ayeHHbIe OPraHUYecKHEe BelecTBa.

Obyuarowuecs: OOIHCHbL 3HAMD.

*0COOCHHOCTH XUMHUYECKUX MTPOIIECCOB C YUACTHEM OPTaHUYECKUX BEIIECTB.
Obyuarowuecs: OOAHCHbL YMEMb !

*I[IPOM3BOAMTH PACYEThI IO XUMHYECKOMY YPABHEHHIO M COCTABIISATH 33a4l C Y4aCTHEM
OpPTraHUYECKUX BEUIECTB HAa HAX0XKIEHNE MACCHI (KOJIMYECTBA) MMPOTYKTA PEAKIINU HITH
VICXOJIHBIX BELIECTB, HA MPUMECH, BBIXOJI IIPOJYKTA, U30BITOK M HEJOCTATOK;

OT 01HOT0 OPTraHMYECKOr0 BelecTBA K IPyromy.

Obyuarowuecs 00IHCHbL 3HAMb.

*XIMMHYECKHE CBOMCTBA M CITOCOOBI IMOTyYEHUS] OPTaHMYECKUX BEIICCTB;

Obyuarowuecs 00NIHCHbL yMemb:

®OCYIIECTBIIATH U COCTABIISATH LIETIOYKY MPEBPAIICHUH C yYaCTHEM OPTaHUYECKUX
BEIIIECTB;

eperaTh pa3IMYHbIC BHIIBI 33]1a4 110 IETI0YKE MTPEBPAIIEHUH ¢ UCTIOIb30BaHUEM
OpPraHMYECKUX BEIIECTB;

eperIaTh U COCTABIIATH 33/1a4H 110 LIENOYKaM MPEBPANICHNH, KOTOPBIE YKa3bIBAIOT HA
B3aUMOCBSI3b HEOPTaHUYECKUX BEIIECTB C OPraHUYECKUMH;

Opranuyeckue BemeCTBAOKHCIAIOTCH U BOCCTAHABIMBAIOTCS.

Obyuarowuecs 00NIHCHbL yMemb:

epaccTaBIATh KOXPQPHUIMEHTH B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHUSIX C y4dacTHeM
OpPraHMYECKUX BEIIECTB METOJIOM DJIEKTPOHHOTO OallaHCca ¥ METOIOM Oy peaKIui;

e COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH.

AHajguTHYecKas gadopaTopus.

Obyuarowuecs: OOIHCHbL 3HAMD.

*TEXHHKY 0€301acHOCTH MpH PadOTe ¢ OPraHNYECKUMH BEIIECTBAMU;

*KauECTBEHHBIC PEAKIINU HA PA3JINYHbIC OPTaHUYECKIE BEIIECTBA;

Obyuarowuecs 00NIHCHbL yMemb:

*[IPUMCHSTH MMOJYYCHHBIC 3HAHUS O KAYECTBCHHBIX PEAKIUSX, IPH PEIICHUH U
COCTaBJICHUH SKCIIEPHUMEHTAIBHBIX 3a]a4 Ha ONpPEAeICHNUE OPraHNUECKIX BELIECTB B
pacTBope;

epaboTaTh C XMMUYECKUMH BEILIECTBAMH U XUMUYECKUM 000pYyJOBaHHEM;

[Tocne 4-ro roga o0yueHust

OT BOIOpPO/IA 10 KCEHOHA.

Obyuarowuecs 00NHCHbL:

e 3HATh CTPOCHUE aTOMa;

® YMETb, UCIOJIb3YS MEPUOANUECKYIO CUCTEMY AJIEMEHTOB, H300PaKaTh JIEKTPOHHBIEC U
rpaduueckue GopMyIIEl AaTOMOB H HOHOB 3JICMECHTOB.

O3agayeHHasi CKOPOCTh XUMHUYeCKOil peakunu. O3a1aueHHOe XUMUYECKOe
paBHOBecue.00yuarowuecs O0JINHCHbL.

® 3HaTh U YMETh IPUMEHSTh Ha MPAKTUKE OCHOBHBIEC MPUHLIUIBI TPOTEKAHUS XUMHUUYECKUX
pEaKLHNii;



* YMETh IPOM3BOJIUTH PACUEThl M COCTABJIAThH 3a/la4M HA OINpPEJENIEHHE CKOPOCTH XMMUYECKOH
peaxIvii, KOHCTAaHTHI PAaBHOBECHS;

® YMETh OCYIIECTBIISATh CMELICHHE XUMHUECKOT0 PAaBHOBECHS, ITyTEM M3MEHEHUS TeMIIepaTyphl,
JIaBJICHUS, KOHIICHTPAIIMI BEIIECTB, ACHCTBUE KaTaIn3aTopa.

e YMETh MPOTHO3UPOBATH TEUCHUE XUMUUECKUX PEAKIIHH.

«PacTBOpuMBIE» 3aJa4M.

Ob6yuarowuecs O0NHCHbL YMEMb.

*[IPOM3BOJINTH pAcUeThl Ha OINpeleeHHe KOHICHTPAUid pacTBOPOB TIPU CMEIIMBAHUHU
pacTBOpPOB;

eC TIOMONIBIO PA3NUYHBIX BUJIOB PACUETOB TEPEXOJUTH OT OJHOTO BHJIA KOHIEHTpAIMHA K
JIpyromy.

3agayM ¢ XHMMHYEeCKOro MPOU3BOICTBA.

Ob6yuarowuecs 00NHCHbL 3HAMD:

*IIPOMBIIIICHHBIE CITIOCOOBI MTOTyYEeHUS] aMMHUAKa, CEPHOM KHCIIOTBI;

*0 BOKHEHIINX XUMUYECKHX 3aBOJaX IO MOJIYYECHUIO XUMUYECKUX BelecTB B Poccuu u
CaparoBckoii o0acTu;

0 BJIMSHUM XMMHUYECKHX MPOU3BOJICTB HA 3KOJIOIMUYECKYI0 0OCTAHOBKY MECTHOCTH.
Obyuarowuecs: OOAHCHbL YMEMb !

epelaTh U COCTABJIATH 334a4YH 10 TUITMYHBIM TEXHOJIOTMUYECKUM NPHEMaM

IPOMBIIIJICHHOTO MOJTyYeHHUs] aMMHUaKa M CEPHOM KHCIIOTHI;

O3agayeHHBIEMETAJLIBI.

Obyuarowuecs: OONHCHbL.

® 3HAaTh OCHOBHBIE CBOWCTBA U CIIOCOOBI MTOIYYSHHS METAJLIOB,;

¢ YMETh PUMEHSTh NOJTYYCHHBIC 3HAHUS MPH PEIICHUH 33]]a4 Ha OCHOBHBIC CBOWCTBA U
CHOCOOBI MOTYYEHUS METAJLIOB,;

® YMETh COCTABIISITh YPABHEHUS JICKTPOJIU3a M PEIIATh [0 HEMY Pa3JIMYHbIC THITHI 33/1a4.
O3agayeHHbIEHEMeTAJIBI.

Obyuarowuecs: OONHCHbL.

* 3HAaTh OCHOBHBIE CBOWCTBA HEMETAJUIOB, UX PACIIOJIOKEHUE B IEPUOANYECKOM TabuILe,
OCHOBHBIE CITIOCOOBI MTOJTyUEHUS;

* YyMETh NPUMEHAThH MOJTY4YEHHbIE 3HAHUS MIPU PELICHUU PA3IMUYHBIX TUIOB 33Jja4y Ha OCHOBHbBIE
CBOICTBA HEMETAJUIOB M X COEIMHEHHIA;

® YMETh OCYLIECTBIATh U COCTABIATh T€HETUYECKHE 1IETIOUKH, TIOKa3bIBAIOIINE HA B3aUMOCBSI3b
HEMETAJJIOB U METAJIJIOB.

ITo oxoHYaHUM BCero Kypca ieTu OyayT yMeTh:

eperaTh U COCTABIIATH 33/1a4H C UCIIOJIb30BAaHNEM HEOPTAaHUYECKUX U OPTaHUYECKUX

BEIIECTB OCHOBHBIMH CIIOCO0AMH U METO/IaMHU;

*IIPHUMEHSTH TEOPETHUECKUE 3HAHUS TIPU PEIICHUH 3a/1a4;

epeIlIaTh U COCTABJIATH KOMOMHUPOBAHHBIC 33]]aU C YYACTHEM OPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB;

®BBITIOJTHATH PA3JIUYHBIC BUIBI SKCIIEPUMEHTAILHBIX 3a]1a4;

®HAXO/WUTh PAMOHAIBHBINA CIIOCO0 PEICHUs ONpe/IeICHHOH 3a/1a4H;

eIPaMOTHO O(OPMIISTh 3aJ1aUH;

epaboTaTh C TECTOBBIMH 33JaHUSMHU 10 KHHTAaM M C HCIIOJIb30BaHHE HWH(POPMALIMOHHBIX
TEXHOJIOTHI;

11pO(heCCHOHAILHO OPUEHTHPOBATHCS.

OCHOBHBIMH (l)OpMaMI/I MOABECACHUA UTOIOB U OLCHKHU PE3YJIbTATOB oﬁyquI/m

MO0 KaX/JI0il TeMe SIBJSIIOTCH: KOHKYPCHAs 3alluTa PELICHHBIX M COCTABICHHBIX 3a/a4;
CEMUHAphl; SKCIIEPUMEHTAJIbHBIE U MpakTU4Yeckue padoThiB (opMe OT4ETa O MNpOojAETaHHOU
pabote; yyacTue B OJIMMITNA/IaX U MHTEUIEKTYaJIbHBIX MapadoHax; CMOTp 3HAHUN U T.1.



2. KoMIjieKC OpraHn3auoOHHO-NeAarorn4ecKux ycJaoBuii

2.1. OueHo4yHbIe MaTEPHUAJIBI.
[IporpamMmoii mpeaycMOTpEHbI TPH YPOBHS YCBOCHUS y4€OHOTO MaTepHara.

[1epBblil ypoBEHb - 1OMYCTUMBIN. YUaIiuiicsl Py BHINOIHEHUH 3a/1aHUS] OTUPACTCS Ha MOMOLIb
IIe1arora: HyKAaeTcs B JOIOIHUTEIbHBIX MOSCHEHUAX, TOMOLIH, TOOLUIPEHNN AEUCTBUM.

Bropoii ypoBeHs - cpeiHuil. Yuammuiics MoKeT paboTaTh CaMOCTOSTENIbHO, ONTUPAsICh Ha
CJIOBECHBII KOMMEHTAPHIA U IEMOHCTPAINIO IEHCTBHIA learoroM. Beimomaser paboTy B
COOTBETCTBUU C IIOCTABJIICHHBIM yCJIOBHEM. MIHOTja HYKIAeTCsl B JOTIOJIHUTEIBHBIX MOSICHEHUAX
CO CTOpPOHBI II€1arora.

TpCTI/Iﬁ YPOBCHB - BBICOKHH. Yuyanuiics CIIPABJICTCA C MOCTABJICHHBIMH 3aa4aMin
CaMOCTOATCIIbHO, HC HYXKXIACTCA B JOTIOJIHUTEIILHON MOMOIIU CO CTOPOHEI II€garora, CrapacTcsa
HCITIOJIB30BAaTh HA 3aHATUHN YIKE UMCIOIHUECS 3HAHUA U YMCHHA, TBOPUCCKU IMOAXOOUT K
BBIIIOJIHEHUIO 3aJaHUH.

Kpurepusimu ycriemHoro ocBO€HMs IpOrpaMMbl MOKHO CUUTATh:

® CTCIICHB MPOSIBIICHUSI CAMOCTOSITSIILHOCTH B paboTax;
® CTEMEHb CIOXKHOCTU PabOTHI, €€ 00BeM;
e CyOBEKTHBHAsl, 00BCKTHBHAS HOBU3HA BBHIITOJIHEHHOU PAOOTHI.

2.2. MeTogu4ecKue MaTepHaJbl
Mertoabl 00yueHus:
9(1)(1)CKTI/IBHOCTL y‘-Ie6HO—BOCHI/ITaTeJ'ILHOFO nponoecca B OG’LCI{I/IHGHI/II/I pu peajin3anuunu I[aHHofI
ImporpaMMbl obecreunBaeTCsd MCIIOJIL30BAHUEM CIICAyromux TMneaarornt4€CKmux TGXHOJ’IOFI/IfI,
CHOCO6CTBYI-OH_II/IX AKTHBU3allluH1 Mo3HaBaTeIHLHOMN ACATCIBbHOCTHU o6yqafom14xc;1:

1. JTUYHOCTHO OPHEHTUPOBAHHBIC;
2. TPYNIIOBBIE;
3. HCCIIEZIOBATENHCKOTO (TIPOOJIEMHOT0) 00YUCHHUS;

[IpeaycmoTpena camocTosiTeNbHas padboTa 00ydaroImxcsi, 1 CBOOOHOE caMO00pa3oBaHUE.
Peanuzanusi AaHHBIX MEJArOrMYecKUX TEXHOJOTHHM TO3BOJSET BHIOOP M UCMOJIB30BAHHE
Pa3sHOOOpPa3HBLIX METOAOB 00yUeHUs, (OPM OpraHU3aIUN U IPOBEICHHMS 3aHATHIA.

Jlnia peanu3anuu JaHHOW MPOTrpaMMbl UCTIONB3YIOTCS PA3INYHbIE METOABI O0YUYCHHS.

CrnoBecHbIE METOJIBI - paccKa3, YTCHHE HAYYHOW JIMTepaTyphl, Oeceda, AUAIor, KOHCYJIbTAIHS,
o0BsicHeHue. Vcronbp30BaHre 3TOr0 METO/1a Pa3BUBAECT MBIIIIJICHUE U BHUMAHHUE.

Harnsigasle MeTob! - HCNIOIB30BaHUE HATJIHBIX MaTE€pPUAJIOB: KapTUHBI, IIaKaThl, GoTorpadu,
TaONMUIBI, CXEMbI, MOJEJIH, BHUJEOMAaTepuasbl, HATypajbHbIE HAIJSIIHBIE  [OCOOMS,
JIEMOHCTPALMOHHBIE OMBITHL. JTH METOJIbl UTPAIOT OOJIBLIYIO POJb B pealu3allid MPOrPaMMBI,
TaK KaK HarJsJHO TO3BOJISIOT AETAM U3yUUTh OOBEKT WM OTIIEIbHBIN Mpoliecc.

HpaKTI/ILIeCKI/IC MCTOJbI — PCHICHUEC IMMPAKTHYCCKUX 3a/la4, TBOPUCCKHUE CaMOCTOATCIIbHBIC pa60TI)I,
pa3zHO00pa3HbIe UTPBI, KOHKYPCHI, BUKTOPHHBI, KPOCCBOP/IBL. ITH METOJIbI Pa3BUBAIOT HHTEPEC K
YUYCHHIO, AKTUBU3UPYIOT IMMO3HABATCIIbHYIO ACATCIBbHOCTD, pasBuBas nux MBIIIJICHUA,
NPAaKTUYECKUE HABBIKA U YMCHUSI.

(I)OprI 3aHATHIA: HHIWBUAYAJIbHAA W I'PYIIIOBasa pa60Ta; aHaJInu3 OH_II/I6OK; CaMOCTOATCIIbHAsA
pa60Ta; COPCBHOBAHUC, 3a4€CT, MCKIPCIAMETHLBIC 3aHATHA, MMPAKTUYCCKUC 3aHATU,
OKCIICPUMCHTAJIbHAs pa60Ta; KOHKYPCBI IO COCTAaBJICHUIO 3aJa4d Pa3HOI'0 TUIId, KOHKYPCHI I1O
3aIIUTC COCTABJICHHBIX YUAIlIUMUCA 3a1a4.



MeTtoabl ¥ IPHEMBI OPraHU3AUMN Y4eOHO-BOCIUTATEILHOI0 NpoLecca: 00ObsICHeHne; paboTa
C KHUTOH; Oecena; JeMOHCTPAlMOHHBIN TOKAa3; YIIPaXKHEHUS; TPaKTHIecKasi paboTa; perieHue
TUTIOBBIX 33/1a4; METOJIbI — YACTUYHO-TIOMCKOBBIN, UCCIIEIOBATENLCKUA, JTAOOPATOPHBIA,
WHUBUTyaJIbHOTO 00YUY€HHUSI; COCTABIIEHUE PA3HOI0 TUIIA 33/1a4 U KOMILJIEKTOBAHHE UX B
ap0OM JIJISl KICTIONTH30BaHUS HA YPOKaX XUMHUH; COCTABIICHIUE XUMUIECKIX KPOCCBOPJIOB;
MIPUTOTOBJIEHUE PACTBOPOB BEMIECTB OIMPEAEICHHON KOHIEHTPALUH JI1 HCIIOJIb30BAHUS UX Ha
MPaKTUYECKUX paboTax Mo XUMUH.

OO0pa3zoBaTe/bHbIC EeAATOTHYECKHE TEXHOJTOTHU

- WNunuBuayansHoe oOyueHue — (opma, Mojedb OpraHM3aluu y4eOHOro mpolecca, npu
KOTOPOH: yYHUTENIb B3aMMOJEHCTBYET JMIIb C OJHUM YYEHHMKOM; OJWH YyYalluics
B3aMMOJICHCTBYET UL CO CpeAcTBaMU OOy4yeHMs (KHUTH, KOMIbIOTep U T.n.). [naBHOE
JIOCTOMHCTBO HWHAMBHUAYAJIbHOTO OOyYEHHSI — OHO II03BOJISIET IIOJIHOCTBbIO aJalTUPOBATh
coJiepKaHue, METO/bl M TEMIIbl Y4eOHOH J1eSTeNbHOCTH peOeHKa K ero 0COOEHHOCTSIM, CIEAUTh
3a KaXJbIM €ro JEWCTBUEM W OIlepalyeil Mpu peleHuH KOHKPETHBIX 3a/ay; CIEIUTh 3a €ro
NPOJBMKEHUEM OT HE3HaHWsl K 3HAHHMIO, «BHOCUTh BOBpEMs HEOOXOJUMBIE KOPPEKLIHH B
NeSITeIbHOCTh Kak OOydalomierocs, TaKk W YYHUTENs, NPHUCIOcadiIuBaTh WX K MOCTOSHHO
MEHSIOLIEICS, HO KOHTPOJIUPYEMOU CUTYALMH CO CTOPOHBI YUUTEINSI U CO CTOPOHBI yUEHUKA.

- TexHonorust rpynmnoBoro OOy4eHUs MO3BOJSET OKa3blBaTh WHAMBUJIYalbHas MOMOILb
KaXJOMY HYKJIAIOLIEMyCsl B HEHl YUEHHUKY, KaK CO CTOPOHBI YUUTENsl, TaK U CBOMX TOBAapHILEH.
[Ipu 3TOM 3HAHMS KOHKPETHU3UPYIOTCS, NMPUOOpPETaroT T'MOKOCTb, 3aKPEIUIAIOTCS MMEHHO IpH
00BsICHEHUH c1a00MYy OJHOKIIACCHUKY.

- TexHonorust mpobsieMHOro oOydeHHs MpeirnojaraeT Co3JaHue IOoJ PYKOBOJCTBOM
npenojaBaTenss MNPOOJEMHBIX CHUTyallMd W aKTUBHYIO CaMOCTOSTENIbHYIO JEATeNbHOCTb
YYAIIUXCSA MO HMX PA3pelIeHHIO, B PE3yJNbTaTe 4YE€ro M IPOHUCXOAMT TBOPUYECKOE OBIIAJICHHE
NpopeCCHOHATIBHBIMI 3HAHUSIMHM, HaBbIKAMH M YMEHUSIMH W Pa3BUTHE MBICIUTEIbHBIX
crocoOHOCTEH.

- TexHonorust IUCTAHIIMOHHOTO OOYYEHHUS - OCYLIECTBISETCS C NpeodiaaHuEeM B
y4eOHOM Ipoliecce TMCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH, (hOpM, METOJIOB U CPE/CTB
oOydeHHusl, a TaKK€ C HCIIOJIb30BaHHEM HHGOpMalMu M 00pa30BaTEIbHBIX MAcCCHUBOB CETU
Hurepner.

- TexHonoOrust MCCAEA0BATENbCKOM JAEATEIbHOCTH OCHOBBIBAETCS HA IIPEICTaBICHUM
y4alerocsi B pojid MCCIEeA0BaTeNsl, TPOBOASIIErO SKCIEPUMEHTANbHYIO padoTy, CBSI3aHHYIO C
IIOMCKOM OTBETOB Ha Pa3HOOOpPa3HbIe BOMPOCHI B 00JaCTH MO3HAHUS U PA3BUTHS.
JAupakTuyeckne MaTepHaJIbl:TaOIUIIbI, CXEMbI, COOPHUKH 3a]a4, TEMaTHUECKHUE MTPEe3ECHTAIUH,
BHJICOMATEPHUAIIBL.

2.3. YcioBus peaausanum

OdbopynoBanue:l{udpposas (komnerotepHas) nadoparopus (L[JI) Brmrowaromass B ceOs:
IPOrpaMMHO-AINIApaTHbIl  KOMIUIEKC, JAaTYUKOBYK0 CHUCTEMY — KOMIUIEKT Y4eOHOro
000pyIOBaHUs, BKIIOYAONIMN HM3MEPUTEIBbHBIA OJIOK, HWHTEpPEHC KOTOPOro IMO3BOJISET
o0ecreunBaTh CBSI3b C NEPCOHAIBHBIM KOMITBIOTEPOM, M HAa0Op JATYUKOB, PETHCTPHPYIOIIUX
3HAYCHUS PA3JIMIHBIX (U3NYECKUX BEIIMYHH; HAOOPHI XUMHUYECKUX BEIIECTB MO0 HEOPTaHUIECKOM
u OpFaHI/I‘IeCKOfI XUMHHU, 014 XUMHUYCCKOI'O aHajIn3a, XUMHYCCKOC OGOpYI[OBaHI/IC U XUMHYECCKas
nocyna.

2.4. Cniucok Jureparypbl
Cnucok JIuTepaTypsbl JJIs meaarora:
1. Axodd, P. UckyccTBo petenus npodiaeM. M.: Mup, 1982;
2. Anamosuy, T.I1., BacunbeBa, ['.1., MeukoBckuii, C.A. COOpHUK OJTUMITHATHBIX 3a/1a4 10

xumuu. Munck: Haponnas acsera, 1980; borosiBnenckas J1.b. Ilytu k TBopuecTBy. M.: 3HaHue,
1981;



9.

3. Epsirun, JI.I1., lumkux, E.A. Metonuka pemenus 3agad no xumuu. M.: TIpocselenue,
1989; KonkypcHbIil 5x3aMeH 1o XxuMuu: PykoBoacTBo 1i1st abutypuenTos. B 6 4. // mox pexn. H.E.
Ky3bpmenko. M.: U3n-so MI'Y, 1992;

4. Kysemenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus mis MIKOJIBHUKOB CTapIInx
KJIACCOB U MOCTyMNaronux B By3sl. M.: JIpoda, 1995;

5. Kymmapes, A.A. Yaumcs pemats 3agaun o xumuu. M.: [llkona-ITpecc, 1996;

6. Jlupaun, P.A., Monouko, B.A. Xumus nis abutypuentoB. OT cpefHeil mKoibl K By3y. M.:
Xumus, 1993;

7. CewmenoB, M.H. 3aiaun nmo XuMUM MOBBIILIEHHON CIIOKHOCTH AJsi aOUTYypUEeHTOB. B 4 u.
JI.: U3m-Bo JIT'Y, 1991;

8. Cyposuesa, P.I1., Capunkuii, C.H. 3aganus mo XuMuM IJs CaMOCTOSITETLHOM paboThI

yuanmxca. M.: Ilpocsemenue, 1991; Xumunueckue onummnuansl B wikone. /Coct. C.H.
[Mepuatkun. M.: HITIO «O6pazoBanuey, 1997;

9. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun mo xuMuu [j1s1 TOCTYMAIOMIMX B BY3bl. — M.:
Hosas Boina, 1997;
10.  Irpemmuep, I'.'1., Xoxnosa, A.1d. MeTonuka pemeHuss pacyeTHbIX 3aJad [0 XUMUMU:

[Toco6ue nns yuutens. M.: [Ipocsemenue, 1998.

Cnucok JIuTepaTypsl JIA AeTeil 1 poauTesei

Epbirun, JI.II, I'pabosbiii, A.K.3amaun u npumepbl MO XUMHH C MEXIPEIMETHBIM
coaepxanueM (cnenmnpeameTsi). M.: Beiciras mikona, 1989;

KonkypcHblii sk3amMeH mno xumuu: PykoBoxactBo st abutypuentoB MIY. Ilox pexn.
H.E.Ky3pmenko. M.: U3n-so MI'Y, 1993;

Kysemenko, H.E., Epemun, B.B., [lonkos, B.A. Xumus 1715 MIKOJbHUKOB CTapIIMX KJIACCOB U
MOCTyMarmux B By3sl. M.: IIpoda, 1995;

Kymnapes, A.A. Yuumcs pemats 3agaun no xumuu. M.: Ilxona-IIpecc, 1996; Jlunun P.A.,
Momnouko B.A. Xumus mist abutypuerToB. OT cpeaHei mKoJbl K By3y. M.: Xumus, 1993;
Cemenos, M.H. 3agauu mo X¥Muu MOBBIIIEHHON CIIOKHOCTH 7S aduTypueHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;

ITy3akoB, C.A., Ilonkos, B.A. IlocoOue mo XxuMuu A MOCTYMAIOUIMX B By3bl. Bompocsl,
ynpaxHeHus, 3a1a4i. OOpasiibpl SK3aMeHalMOHHbIX OmneToB. M.: Beiciias mkomna, 2000;
Copoxun, B.B., 3notHukos, 2.I". Xumus B tectax: [locobue i MIKOJILHUKOB U aOUTYPHEHTOB.
CII6: Xumus, 1996;

Cyposuesa, P.II., CaBuukuii, C.H., MBanoBa, P.I'. 3aganus no XuMuu Il CaMOCTOSITEIbHOM
pabotsl yuamuxcs. 2-e uzn. M.: [Ipoceemenune, 1981;

Xomuenko, ['.I1., Xomuenko, N.I'. COOpHUK 3a7ad MO XUMHUH [Js TOCTYMAIOIMIUX B BY3bI:
VYuebnoe nmocobue. 4-e uza. M.: Hosast Boitna, 2002;

10. Xomuenko, I'.I1. Xumust g noctynarouux B By3sl. M.: Beicias mkosa, 2000.

u¢dposbie 00pazoBaTebHbIC 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/528b6fb1-98e4-9a27-5a¢1-2f785b646a41;
http://www.maratakm.narod.ru/.




