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HanpaB/ieHHOCTb NPOrpaMMmBbl: eCmecmeeHHO-HayYHAs

Y poBeHb NpPOrpamMmmbl: CTAPTOBbIH

Bua nporpammei: moouhuyuposartutii

Aapecat: | 3-14 ner

Cpox peaaunszauuu: /200, 68 uacos

dopma 00y4eHHUS: OuHaA

ABTop: Txazennosa ®ens Caadynoera. nedazoz 0ONOAHUMENbHO20 0OPAZ06AHUSA



IlosicHuTeIbHAA 3aMUCKA
JlomonHuTenpHass oOmeo0pa3oBaTenbHas (00mepa3BUBaOIas) mnporpaMma «XUMHUS B OIBITaX»
€CTECTBEHHO - HAYYHOU HANpaBJIEHHOCTH.

Ona cocraBneHa s oOywaromuxcss 13-14  jeT, TpOSABIAIOIIMX HHTEPEC K  MpeaMeTam
€CTECTBEHHOHAy4YHOro Iukia. OHa MMeeT NPUKIAJHYI0 HAMpaBIEHHOCTh M CIYXKUT JUJIA
YAOBJICTBOPEHUS WHIWBUIYAIIbHOTO WHTEpPECa YYalluXcs K WM3YyYEHHI0O W NPUMEHEHUIO 3HAHHWK 110
XUMUU B TOBCEIHEBHOM u3HU. CTpyKTypa Kypca MO3BOJISIET B IOJHOM MeEpEe HCIOJIb30BaTh B
00y4YCHHUH JIOTUYECKHUE OTIEPAllMH MBIIIJICHUS: aHAJIU3 U CUHTE3, CPABHEHHE U aHAJIOTHUIO, 0000IICHHE.
B xone 3aHsaTHil yuyammecs MPOBOAST 1a00paTOPHBIE U MPAKTHYECKUE PAOOTHI U CAMOCTOSTEIHHBIC
JIOMAIITHAE KCCIICIOBAHUS, COCTABJISIOT «KOIMUJIKY IOJIE3HBIX COBETOB». XUMHUYECKUM IKCIEPUMEHT
naéT BO3MOXKHOCTH ()OPMHUPOBATH Yy YYAIIUXCS CIHEIHUAIBHBIC, TPEIMETHBIE YMEHHS: paboTaTh C
XUMHUYECKUMH BEIIECTBAMHM, BBITIOJHATH XUMHUYECKUE OIBITHI, YUYUTh IIKOJIHHUKOB O€30MacHOMY H
9KOJIOTHYECKH TPAMOTHOMY OOpAICHHUIO C BEIIECTBAMHU B OBITY, MOBBIIIAET TBOPUECKYIO AKTUBHOCTb,
MO3BOJISICT PACIIMPUTh KPYTO30p yUalTuXxcsl.

[Iporpamma npenycmarpuBaeT 68 4acoB B Tojl, 2 yaca B HEJIEINIO.

HanpaBJieHHOCTH NPOrpaMMBbl — €CTECTBEHHOHAYYHAs.
YpoBeHb IPOrpaMMbl — CTapPTOBBIH.
Bua nporpamMmmbl: MOU(UITUPOBAHHBIH
Tun nporpamMmsl: pa3HOYpOBHEBas(MOAYJIbHAs)

HopmaTuBHoO-nipaBoBasi 6a3a, Ha OCHOBe KOTOPOI pa3padoTaHa nporpamMma:

1. ®enpepanbubiii 3akoH oT 29.12.2012 Ne 273-03 (pex. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit
®denepanun» (¢ U3M. U A0I., BeTym. B cuiy ¢ 01.09.2020).

2. Tlopsimox opraHu3alu W OCYIIECTBICHHS OOpa30BaTEIbHOW MEATEIBHOCTH IO JOMOJHUTEIHHBIM
o0mieoOpa3oBareabHBIM IporpaMmmam (npuka3 Munobpuayku Poccun ot 29 aBrycra 2013r. Ne1008)

3. Konumenuust pa3BUTHS JOMOJHUTETHHOTO O00pa3oBaHUS JETEH yTBEp)KACHA PACIOPSIKCHUEM
ITpaButenscTBa Poccuiickoit denepaunu ot 4 ceHtaops 2014r. Nel726-p)

4. TlocranoBieHue ['7aBHOTO TOCYIapCTBEHHOrO CaHUTApHOTO Bpaua Poccuiickoit ®denepanuu ot 28
ceHTsa0ps 2020r. Ne28 «O0 yrBepxkaenun CanlluH 2.4.3648 - 20"CaHutapHO-31UAEMUOIOTHYECKHE
TpeOOBaHUs K OpraHU3al[Mi BOCHUTAHMS U 00yYEHHUs, OTJbIXa U 03JOPOBIICHHUS JETEH U MOJIOJIEHKI

5. Meroauueckue peKOMEHJAlMKM 10 TMPOEKTUPOBAHUIO JONOJHMUTENBHBIX 00I1e00pa3oBaTeIbHbIX
oOmiepa3puBatonux nporpamm ot 18.11.2015. MunucrepctBo oOpa3zoBanust 1 Hayku PO

6. IIpodeccuonanpubiii ctannapt «llegaror (mexarornyeckast A€ATENbHOCTD B JIOIIKOJIBHOM, HAYaJIbHOM
o011eM, OCHOBHOM 00111eM, CpeTHEM 00111eM 00pa30BaHuM), (BOCIIUTATENb, YUUTEIb)»

7. Ilpuka3 MunucrepctBa npocsenienus Poccuiickoit @enepaunn ot 9 Hosa6psa 2018 r. Ne 196 «O6
yrBepxkaeHun llopsaka opraHu3alud W OCYLIECTBIIEHHS 0OOpa30BaTENbHOM JEATENBHOCTH IO
JIOMIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»

8. ®denepanbHBII MPOEKT «Ycnex Kaxaoro pedenka» (yrB. 7 nexkadps 2018 r.)

AKTyaJIbHOCTh MNporpamMmbl. XUMHS — HayyHas AMCLUMIUIMHA, Pa3BUBAIONIAs YMEHHE JIOTHYECKH
MBICJIUTh, BUJIETh KOJMUYECTBEHHYIO CTOPOHY IpenMeTa (BEIlecTBa) W SIBJICHUH, JleNaTh BBIBOJABI U
0000mennsi. OCOOEHHOCTBIO JaHHOW MPOTPAMMBI SIBJISETCS TO, YTO B HEH OCYIIECTBISETCS
IIPOINEJEBTUYECKAsT MOATOTOBKA JUI1 M3YyYEHUS XMMHM B IIEPCIEKTHBE Ha IOBBIIIEHHOM WIH
yrayOa€HHOM YpPOBHSIX, BO3MOXXHOCTh IO3HAKOMMTBCS C BBOJHBIMU paszzenaMu; oOydaroriuecs,
KOTOpBbIE TIPOSIBUIM TIOBBIIIEHHBII HHTEpPEC K TEM WM HWHBIM TEMaM, MOTYT IpH IOMOIIH
MHIUBUAYAIbHON y4eOHO-UCCIIEI0BATEIbCKOM pabOThl O3HAKOMHUTBCA C MAaTepUajoM, KOTOPBIH
BOOOIIE HE U3yYaeTcs B IMIKOJIBHOM MpOrpaMme.

[IporpaMMy oOTAMYaeT W OCTETUYECKUH aCMHEKT, Ype3BblYallHO BaXHbIH i (hopMHpOBaHUS
MHTEJUIEKTYaJbHOTO TOTeHIHana oOy4arolluXcs, pa3BUTUS MX I103HABaTEIbHBIX HMHTEPECOB U
TBOPUYECKON aKTHUBHOCTH, MOCKOJIbKY IPaMOTHO IMOCTaBJIEHHbIE XUMHUYECKHUE SKCIIEPUMEHTBHl MOTYT
OBITH OIICHEHBI U C ICTETUYECKOM TOUKU 3PEHHUS.



HoBu3na 3akiioyaercs B TOM, YTO MHOTHE BOIIPOCHI XMMHUU HEPA3phIBHO CBSI3aHBI C (PM3UKON, Onosoruei
U 9KoJIoruel, 1 00pa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHMMAJICs B OyIyleM, MOJIe3HO UX 3HATh.
[TooToMy B pgaHHOW 00pa30BaTENbHOM TMpOTpaMME peau3yeTcss CHHTeTHYeCKMid TMOoAXoa K
€CTeCTBEHHOHAYYHOMY OOpa30BaHUIO, KOTOPBIH IO3BOJISIET, C OJHOM CTOPOHBI, C(HOPMHUPOBATH
LEJIOCTHOE IMpEJCTaBlIeHHE O MHUpPE, a, C JPYrod CTOPOHBI, OOJETYUTh MOHUMAHHE CIIOKHBIX
XUMHYECKHUX TPOOIIeM.

OTaM4UTeIbHOIT 0CO0EHHOCTHI0O NpOrpaMMbl «XHUMHS B OIBITax» SBISETCS TO, YTO JaHHAs
oOpa3zoBaTenpHasl MporpaMMa HMMEET ECTeCTBEHHOHAYYHYIO HAlpaBJIIEHHOCTh C 3JEMEHTaMH
XYI0’KECTBEHHO-ICTETUUECKON HampaBlIeHHOCTEH, TaK KaK 3HAKOMUT C MCTOPHUUYECKUMHU acleKTaMu
CTAaHOBJICHUS U Pa3BUTHsI XMMHH, a TAKXKE€ Pa3BUBAET MOCPEICTBOM IpeIMeTa XUMHUHU SCTETHUECKOE
BOCIIPHUATUC OKPYXKAIOMICTO MHPA, YTO UI'PACT BAXXHYIO POJIb B TOBBIICHUN BHy’IpeHHef/’I MOTHUBAaIlUU K
OCBOEHHUIO ATOTO MpeaMeTa 1 GOPMUPOBAHUU OOIIEH KYJIbTYPbl O0yUYaOIIUXCS.

Ilenarornyeckasi mesaecoodpasHocTb. Kak WM3BECTHO, XMMHS CUMTAETCS B IIKOJE OJHHM M3 CaMbIX
CJIO)KHBIX IPEIMETOB M BBI3BIBAET Y MHOTUX IIKOJbHUKOB HEOMOHUMAHUE M HENPUATHE C IEPBOTO
rojia 00y4eHusl.

Cpeau TpUYMH TaKOTO BOCHPUSTHUS MpPeIMETa MOXKHO Ha3BaTh HEONpPaBIaHHO OO0JbIIONH 00BEM U
SKJICKTUYHOCTDb y‘-IC6HOFO Marcepuaia B MIKOJIBHBIX IIpOorpaMmax, a TaKKC HCEAOCTATOYHYIO
MOTHBHUPOBAHHOCTb JIETeH K U3YUCHHUIO XUMUHU.

Kpome Toro, B mocienHue rojisl HAOIIOJAETCsl COKpAIIEHUE YacoB, OTBOAMMBIX Ha XUMHIO. [lanexo He 1uis
BCeX JIeTeil xumus craHeT Oynymiei mpodeccuell, moaTOMy UHTEpeC K IpeaMeTy MajaeT, Kak TOJIbKO
BO3HHUKAIOT CJIIOKHOCTH B NIOHMMAHWUHU TCX WJIM HHBIX TEM, TPYAHOCTH B PCHICHUU 3ajay, HpO6HeMBI
IIPU IPOBEACHHUH JIabopaTOpHBIX padoT. [IIKOIBHUKM YacTO CUUTAIOT, YTO XUMHUYECKasi TEOPHUS CyXa U
3aIryTaHa.

CoBepuieHHO wuHasg mno3unus Qopmupyercs y peOEHKa MpU  BO3HUKHOBEHHH COOCTBEHHOM
3aUHTCPCCOBAHHOCTH B U3YUYCHHUHU ITPCAMCTA.

Jlannast oOpa3oBarenpHasi MporpaMMa OPHEHTHPOBaHA HAa TO, YTOOBI MHTEPEC K XUMHUU BO3HHUK U
3aKpenuiIcss OJlarogapsi MUCIOJIb30BaHUIO B OOYYEHHWH HCCIIEAOBATEIBCKOTO IMOAXO0/a, TPH KOTOPOM
JIeTH TIOCTUTAIOT MpeIMeT XUMHUHU uepe3 cOoOCTBEHHOe yueOHOe wuccienoBaHue. Takoil Mmoaxon
IIO3BOJIACT 06y‘IaIOHII/IMC$I HE TOJILKO OCBOWTH ITOHATHHHBIN afnmnapar u 3allOMHUTbL HCEKOTOPLIC
Ba)KHbIE (PaKThl, HO M TOJIYYUTh HABBIKM NPOBEJCHUS CaMOCTOSITEIBHOIO HCCIEI0BaHMs, KOTOpbIE
MOTYT OBITh MOJIE3HBI JJIS MOCIEAYIOMEeNH caMopeann3aluy B 000l aApyroil obiactu yuyeOHOM U B
OymayuieM npodeccuoOHANbHON AESITETbHOCTH.

Anpecat nporpammbl. [Iporpamma opueHTHpOBaHa Ha BO3pacT oOydaromuxcs 13-14 ner.

Pexum 3anaTHIi: IpOrpaMMOii IIpe1ycMOTpeHo oOy4deHune 2 yaca B HeJento, 34 yueOHbIX HeJlenb C
CeHTs0ps mo Mail BkmouuTenbHO. Ilpeanaraembiii pesxum 3aHatus 1 pa3 B Helenmo 1o 2 dyaca B
Ka)XXJ0¥ rpymie.

Cpoxk peanusanuu 1 roa.

Hanoausiemocts rpynmsi: 20 gereit

®opma 00y4yeHHs: O4Has

®opmbl 3aHATHI: TPYNIIOBas

Leap mnporpammepl: o0oO0yuyeHHE TPAKTUYECKOM XHMHH, pPa3BUTHE €CTECTBEHHOHAY4YHOT'O
MHUPOBO33PE€HHsT M JIMYHOCTHOM MOTHUBALMM K IIO3HAHHUIO Yepe3 MCCIEN0BATENbCKYIO
NEATEIBHOCTh B IPOLIECCE N3YUEHUST XUMUU.

3agaum nporpamMmsI:

JInuHOCTHBIE

-1aTb MTPCACTABJICHUC 00 OCHOBHBIX ITOHSATHSIX HeOpFaHHqCCKOﬁ XUMHUHU — aToMax, HMOHaX Hu
MOJICKYJIax; O KJ'IaCCI/I(i)I/IKaHI/II/I HCOPTaHNYCCKUX CO@}II/IHGHI/Iﬁ Ha KHCJIOThI, OCHOBAaHHUA M COJIH,

-06y’~II/ITI) OCHOBaM HpaKTquCKOﬁ XUMHU: aHAJIN3Y U CUHTEC3Y,

-HAYYUTH IIPUHIUIIAM U MCTOAUKEC ITPOBCIACHUA HCCHCHOB&TGHLCKOﬁ pa6OTBI;



-00y4uTh paboTe ¢ XUMHUYECKMMH pEaKTUBAaMU H TPUOOpaMH, TMPOBEIACHUIO MPOCTEUIINX
nabopaTOPHBIX OIEpaluii: HarpeB, MEPEeroHKa, AKCTPAKIMs, (GUIBTPOBAHHE, B3BEIIUBAHUE U
T.J.;

-O3HAKOMUTH C HNPOUCXOXKICHUCM U PA3BUTUCM XWMMUHU, I/ICTOpI/Ief/'I MMPOUCXOKACHUA XUMHUYCCKUX
CHUMBOJIOB, TEPMUHOB, ITOHATHIA;

-IIO3HAKOMUTD CO CTAPUHHBIMHU SKCIICPUMCHTAMU

-HayYUTh CAMOCTOSTEIIPHO HAMEYATh 3a/1a4y, CTABUTh KCIIEPUMEHT U OOBSICHATH €ro Pe3yibTar.

-TIOJITOTOBHUTH K M3YYCHHUIO XMUMHUU Ha MOBBIIIEHHOM WU YIITyOJIEHHOM YpOBHE.

MpeamerHbie

-pa3BUTh HAOTIOAATEIHLHOCTE M HCCIIEIOBATEIBCKUI HHTEPEC K MPUPOIHBIM SBJICHHSIM;

-pa3BUTH Y 00yUAIONINXCS HHTEPEC K MO3HAHUIO, K TIPOBEACHHUIO CAMOCTOSATEIBHBIX HCCIIEIOBAHUT;

-pa3BUTh AaKKypaTHOCTb, BHHUMATEIBHOCTb, CTPOTOCTH B COONIOJCHUM TPEOOBAHUN TEXHUKHU
0E30I1aCHOCTH;

-BBIpabO0TaTh MEPBOHAYATHHBIC HABBIKK PA0OTHI CO CIICIUATBHON JTUTEPATYPOK;

-cOpMHPOBATH U PA3BUTh MOJOKUTEILHYI0 MOTHBAIMIO K JAIBHEHIIIEMY H3yYE€HUIO €CTECTBEHHBIX
HayK;

-pa3BUTH MMO3HABATEIILHYIO U TBOPUYECKYIO AKTUBHOCT;

-pa3BHUTh SCTETUYECKOE BOCIIPUSATUE CTPYKTYPHI, HOpMYII

-XUMHUYECKUX IJIIEMEHTOB, PE3yJIbTaTa COOCTBEHHOU JESTCIILHOCTH.

MeTanpeamMeTHble

-BOCIIUTAHUE DSKOJOTUYECKOW TPAMOTHOCTM M XHUMHUYECKOH KyIbTypbl MpHU OOpaleHUH C
BCIIESCTBAMHU;

- OpUEHTALIHS Ha BBIOOD XHMHUKO-O0HOJIOrHYECKOI0 npodust



Y4eOHBIN JIAH

Ne n/m | Ha3BaHue pa3aesioB U TeM KounyecTBo yacoB
Teopust IIpakTuka Bcero
@opMbI aTTECTALUHN
1 BBenenue B nporpammy 1 1 2 YcTHbII onpoc
11 CobecenoBanue ¢ AeTbMH. BBOHOE 3aHATHE. 1 1 2 YcTHbI# onpoc
2 IIpeamer xumun 4 4 8
2.1 [TonsiTHA: aTOM, MOJIEKYJIa, DJIEMEHT 1 1 2 XUMHYECKUH
JTUKTAHT
2.2 Du3nYeCKUe U XUMUYECKUE SABICHUS 1 1 2 Pemenue
TPCHUPOBOYHBIX
YIPaXHEHU N
2.3 UucTteie BemecTBa u cMecu. Pazaenenne cmeceit 1 1 2 Pemenue
TPEHHUPOBOYHBIX
YIPaXHEHU I
2.4 3aKOH COXpaHEHMS MAaCChI 1 1 2 YcTHBIN onpoc
3 XHMHYeCKHEe peaKunu 2 1 3
3.1 [loHsiTHE O XUMUYECKOM B3aUMOJEHCTBUU 1 1 2 Brinonaenune
MTPAKTUICCKIX
BEIICCTB .
3aaHui
3.2 [TpuHIMIIBI TPadUUECKOTO 0TOOpAKEHHS 1 - 1 Pemenue
. TPEHUPOBOYHBIX
peaxiuit .
VIIpaKHCHHUH




4 CoBpemMeHHoOe 1a00paTOpHOE 000PYy/I0BaAHNE 2 TectupoBanue
5 Pa6ora ¢ razamn 5
5.1 PazButne xumuun. Onbrtel k. [Ipuctim, 1 YcTHBIN onpoc
K.-B. llleene
5.2 Bonopona, kucinopos 1 aMMuak 4 Pemienue
MPAKTUIECKHUX
3alaHUN
6 HUcropust xumumn. 4 TectupoBanue
JTanbl B U3yYeHUH Ia30B U PACTBOPOB
7 Pabora ¢ pactBopamu. Bonga 9
7.1 [ToHsiTHS: pacTBOp U pacTBOPEHUE 2 YcTHbI onpoc
7.2 Kpucranist 2 YcTHbIN onpoc
7.3 [I€noun 1 KUCITOTHI 3 Pemenue
TPCHUPOBOYHBIX
YIpa)KHECHUN
7.4 Comu 2 Pemenue
TPEHUPOBOYHBIX
YIPaXHEHHU I
8 Xumus Bokpyr Hac. IIpasaHuyHas XuMus 1 YeTHBIN onpoc
9 MeTajJibl M MX COeTUHEHMSI 5
9.1 Mertamibl U UX COEIUHEHUS] — CTOUKHUE U 1 VYcTHbI onpoc
AKTHUBHBIE, TBEPBIC M MATKHE, AParoleHHbIC
9.2 MerTaiabsl OCHOBHBIX TPy 3 Pemenue




MPaKTUYECKUX

3a/1aHUI
9.3 Mertaibl TOOOYHBIX TPYII 1 Pemenue
MPAKTUYECKUX
3alaHuI
10 DJIeKTPOXUMHS 4
10.1 lNanpBaHMYECKHE 3IIEMEHTHI 1 VYcTHbIi onpoc
10.2 YcTpoiicTBo GaTapeiiku 1 YcTHbI onpoc
10.3 Koppo3us metanios. 2 Brimmonnenue
MPAKTUYECKUX
3aimuTa OT KOppO3UH .
3ajaHul
11 Kene3o. CBoiicTBa Kese3a 4
111 Oco0eHHOCTH JKee3a U COeAMHEHHH Kere3a. 1 Brinonnenue
TPEHUPOBOYHBIX
Maruetusm peHip N
VIIpaXHEHUH
11.2 Peakuu coennaeHmit sxxene3a. XumMudeckas 2 Brinonnenue
MPAKTUIECKIX
aayra .
paIyr 3aJJaHAN
12 Hemeranisbi 7
12.1 Cepa u pocop — TUIIHYHBIE IPEACTABUTENN 3 Beinonuenune
MPAKTUIECKUX
HEMETaJJIOB .
3aJaHAN
12.2 ["anorensl. CxonCTBO U pa3ianyus TectupoBanue
12.3 OKHCIUATENEHO-BOCCTAHOBHUTENBHBIE PEAKIINU B Brimonnenue
MPAKTUIECKHIX

ObITY U B TabopaTopun




3aJaHUuN

13 I'eHeTHYecKasi CBSI3b HEOPTraHUYECKUX
COeJUHEeHHU
13.1 MHoroo6pa3ue HeOpraHM4eCKUX XUMHUECKUX Pewenne
. TPEHUPOBOYHBIX
BEIIIECTB U PEAKINH .
yIpaKHEeHUH
13.2 OKkcHabl METAJJIOB U HEMETAIIOB Brmmonaenue
NPaKTUIECKUX
3aJIaHUN
14 MHoroo6pa3ue oprann4ecKux coeJuHeHn i
14.1 MHuoroo6pasue coeIMHEHUH yriiepoaa YcTHBIN onpoc
14.2 Moromue BenecTsa Brinosinenue
PaKTUYECKUX
3a1aHUI
14.3 Kpaxman u rirokosa Boinonnenue
NPaKTUIECKUX
3aJaHuN
14.4 Oprannyeckue BEIECTBA B IPUPOJIE Pemenne
TPEHUPOBOYHBIX
YIPA)KHEHU I
15 AHAJIN3 ¥ 0YHMCTKA BeleCTB
151 WNuaukatopsl. [Tomyuenue u usydeHue cBONCTB Boinonnenue
MPAKTHYECKUX
3alaHUI
15.2 CnocoObl 0OHapy>KeHUsI KATHOHOB U aHUOHOB. Beinonnenue




[{BeTHBIEC peakunu. AHAIU3 CMECH CONEM MPAKTUYECKHUX
3aJaHuN
16 IHoaroroBka ucciaenoBaTe1bCKONH padoThl U 1 3
yyacTue B KOH(pepeHuun
16.1 Br160p TeMbI 1 TOATOTOBKA UCCIIEI0BATEIBCKON - 1 YcTHBIN onpoc
paboThI
16.2 [TocTanoBKa 3KCIEpUMEHTA 1 1 Brinonnenue
MPAKTHICCKHIX
3a1aHUI
16.3 Yyactue B koHbEpeHIUN - 1 CobecenoBanue
17 Hrorosoe 3ansiTne - 1 TectupoBanue
Bcero 33 35 68




Conep:xkanue kypca (684.)

Pa3nen 1. Beenenue.

Tema 1.1. CobecenoBanue ¢ feTbMu. BBogHoe 3aHsITHE.

BrIsicHeHHEe HCXOTHBIX TIPEJICTABICHUN O MPEIMETe XUMUU U 00J1acTH €€ MPUMEHEHHUS.

Texnuka Oe3omacHOCTH. 3HAKOMCTBO ¢ Tpymmoi. Paccka3 o coaepaHWM MPOrpaMMBbl IEPBOTO Trojaa
oOyuenus. [IpaBuna moBeneHus B J1aOOpaTOPUH.

Ilpakmuueckan uwacms. TexHuka 0€30MMaCHOCTH B paboTe ¢ XUMHYECKHUMHU PEaKTHBAMH,
ANEKTPONPUOOpPAMU M HArpeBaTEIbHBIMU TPUOOpAMHU.

Pazpnea 2. Ilpeamer xumuu.

Tema 2.1. [loHaTHA: aTOM, MOJIEKYJIA, JJIEMEHT.

[TapocTepsxHeBas MOAENIb MOJIEKYJIbI. BemiecTtBa Bokpyr Hac. BO3HUKHOBEHHE U pa3BUTHE TEOPETUUECKUX
npeacrapieHuid o BemectBe. Ctuxum  Apucrorens U atomucthka Jlemokpurta. PaszButue
aTOMUCTUYECKUX IpeacTaBiaeHuil B Tpynax P. boitng u Jx. lanpToHa. 3aKOH MOCTOSIHCTBA COCTaBa
BECIIIECTB.

Ilpakmuueckaa uwacmb. 3HAKOMCTBO C KOJUIEKIMEH XuMudeckux BewlecTB. lloctpoeHue wmoneneit
MOJIEKYJI pa3HbIX BEIIECTB.

Tema 2.2. ®usnueckue 1 XuMHYECKHE SIBJICHHUS.

SABnenus pusndeckue u xumudeckue. ['openne ceun. M3ydeHne peakiiuy ropeHusl.

Ilpakmuueckas uacms. Ilnapnenne mapapuna. M3roropiieHne cBeur U3 napauHa Wi MbUIa. AJTXUMUS
(«30J10TOM JTOKIb» ¥ TTUPHTHI).

Tema 2.3. UncTble BeliecTBa U CMECH.

[Ipupoansie cMecu — BO31yX, HeTh, MUHEpaIIbl. I3ydeHre KOJUIeKIIHA.

Ilpakmuueckasa uacmes. [lpaBuna paboTsl ¢ Becamu. B3BennBaHue, NpUroToBiIeHUE CMECE MeTaia U
HEMeTasa.

Pa3znenenne cmeceii.

OuncTKa BELECTB, NEPEKPUCTATIIU3ALUS.

Ilpakmuueckasa wacmp. ONBITHI 110 pa3/IEICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEHHS MACCHI.

XuMHueckasi peakius Kak OTpaKeHHE 3aKOHA COXPAHEHUsI MacChl.

Ilpakmuueckan yacms. Ilpurorosienue cmecu Jlemepu.

Paszpnen 3. Xumuueckne peakuum.

Tema 3.1. IlonaTHE 0 XMMHMYeCKOM B3aumMoOAeiicTBMH BemecTB. [IpM3HakKM XMMHUYECKMX peaKLUu.
HabintoieHne npru3HakoB XUMUYECKON PEAKIIUH.

Tema 3.2. [IppHIMNBI rPa@UYECKOro 0TOOpaKeHUA peaKkuuil. XMMUUECKUE ypaBHEHUS.

Ilpakmuueckana uacms. TlpoBeneHue NPOCTEHIINX OIBITOB, BBISBJICHUE W ONMUCAHUE OCOOCHHOCTEU
MPOTEKAHUS Pa3TUYHBIX PEAKIUH.

Paznen 4. CoBpemenHoe jjabopaTopHoe 000py/10BaHKe.

[TpuHIUIBl pabOTHl 000PYAOBAHUS XUMUUECKOM 1a00paToprun: MarHUTHBIE MEIAJIKH; BEChl MEXaHUYECKHE
n1abopaTopHbIe, TOPCUOHHbBIE, AHATTUTUYECKHE; BHITSHKHOM MIKad; MydeabHas neub.

Ilpakxmuueckasa yacms. Vicnionp3zoBaHue 000py10BaHUA ISl IpOBeIeHUs 1abopaTopHbIX padot. Pabora ¢
HeHTpU(Pyroi, MUKPOCKOIIOM, MAarHUTHOM MeIIaIKoM.

Pa3nea 5. PaGora ¢ razamum.

Tema 5.1. Pazeurne xumuu. Onbitsl k. Ilpuctian, K.-B. Ileee.

«JlecHol Ta3» U cocoObl «yJIydIlIEHUs» BO3IyXa.

Ilpakmuueckasn yacms. Ouwitol ¢ CO; 1 O;. Texnuka 6e30MacHOCTH TIpU PadOTe C Ta3aMH.

Tema 5.2. Bonopoa, KHCJI0pOJ, AMMHAK.

[Tonstue uncroTel rasa. I'pemyunii ras. ILtotHoCTS rasa.

Ilpakmuueckaa wacme. [lonydenue Bo1opo1a, KUCIOPOJa U ammuaka. MsmMepeHue ioTHOCTH rasa.

Paszpnen 6. UcTopusi Xumuu. ITanbl B U3y4YEHHUH I'a30B U PACTBOPOB.

Uctopust Tpancpopmainuu NpeacTaBI€HUNH YUEHBIX O CTPYKType Ta3000pa3HbIX BEIIECTB U TEOpUHU
pactBopoB. M3yuenue coctaBa Bo3nyxa. Otkpeitus . Pesepdopna, A. JlaByasse u I'. KaBennumia.
PazButue Teopuu ropenns. Onposepkenune Teopuu ¢roructora. Teopun pactBopoB C. Appennyca u
. . Menneneena.



Pa3znes 7. PaGora ¢ pactBopamu. Boaa.

Tema 7.1. IloHATHA PACTBOP U PACTBOpPEHHE.

Teépable, xkuakue, ra3zooOpasHble pacTBOpHI._ HackimieHHbl  pacTBop. HeHachlmeHHBIH pacTBOp.
[lepechinieHHbIN pacTBOp. PacTBOPUMOCTS.

Ilpakmuueckaa uacmo. IIpuroroBineHue pacTBOPOB U3  KHUAKOTO CTEKIA

«Heoprannyeckuii jiec — 3arailouHblid U MPEKPACHBIN».

Tema 7.2. Kpucranibl.

Kpucrannuzanus u3 nepechleHHbIX pacTBOPOB.

Ilpakmuueckaa yacmp. BoipaliuBaHue MOHOKPHCTAJUIOB U3 HACBIILIEHHOTO pacTBOpa.

ITomy4yaeM u pucyem KpUCTajlibl pa3HON (HOPMBI.

Tema 7.3. IlIl€104n U KUCJIOTHI.

PacTBops! menoueit u kuciot. Boga B ¢pusuke, xumun u 6uonorun. [IpuposHeie 0cMOTHYECKHE SBICHUS.

Ilpakmuueckana yacmp. Y cCTpaHeHue KECTKOCTH BOJbL. DIEKTPOIUTHI. JJucconnanusi.

Tema 7.4. Coun.

MHuoroo6pa3ue coseii. Conu BOKpYT Hac, ux peakuun. Kpacota XMMHUYECKUX peaKIluii.

Ipakmuueckan yacmp. Kpucrannmzanus Coie U3 )KeJIATUHOBBIX MIEHOK.

Pa3nea 8. Xumus Bokpyr Hac. I[lpazaanunas xummus.

[Tpuntune! geicTBHs (heliepBEPKOB, XUMUYECKHUX 3MEH, IPAKOHOB, XJIOMTYIIIEK.

Ilpakmuueckaa uwacmp. XuMudeckue 3Med U JIpakoHbl. DOKyChbl, OCHOBAaHHBIE HAa M3MEHEHUH LIBETA
pactBopa npu xumuuyeckoil peakuuu. deliepBepku. MbulbHbBIE MY3bIPU, O YEM OHU MOTYT paccKa3aTh?

Pa3nesn 9. MeTa/iibl 1 X COeINHEHUS.

Tema 9.1. MeTa/liibl U X COeIUHEHHUS — CTOMIKME M aKTHBHbIE, TBEPAbIE U MATKHUE, IParoueHHbIe.

Mertasnel B Tabnuue MenaeneeBa. CTpoeHre aToMa Ha IpUMepe aToMa MeTala.

Ilpakmuueckasn wacmp. usnyeckre 1 XMMUUYECKHUE CBOMCTBA METAJLJIOB.

Tema 9.2. MeTa/jibl 0CHOBHBIX IPYIII.

CBoiicTBa, CTpOEHUE aTOMA.

IlIpakmuueckas yacmsp. OnbiThl ¢ Sn U Al.

Tema 9.3. MeTa/uibl TOOOYHBIX I'PYIIL.

Menp, cepeOpo, 301010, HUHK. CBONCTBA, CTPOCHUE aTOMA.

Ilpakmuueckas wacmyp. Kakue metasuibl ecth B jamne Hakanuanus (W, Mo, N). JlparorieHHble MeTaIbl.
Boeinenenne Au u Ag. «KaccueB nypnyp». BrelpammBanue moHokpuctamuioB Cu. «JlepeBbs»
[Tapauensca u FOnurepa.

Paznea 10. DaekTpoxumusi.

Tema 10.1. 'anbBaHU4YeCcKHUe I1eMEHTHI.

Hctopus otkpeitus. [Tonstue o ragsBanuke. CocTaB M NPUHLIMIIBI PA0OTHI FaIbBAHUUECKUX JIEMEHTOB.

Ilpakmuueckasa wacme. VI3ydenue coctaBa U NpuHIUIA padOThl pa3IMYHbIX AJIE€MEHTOB MUTAHUS.

Tema 10.2. YcerpoiicTBo O0aTapeiikm.

PasnoxxeHre Bo/ibI Ha BOAOPO M KUCIIOPOA.

Ilpakxmuueckas uacmp. OnbITH C GaTapelKaMu.

Tema 10.3. Koppo3usi MmeTan10B. 3a1uTa 0T KOPPO3HMH.

[IprunHBI ¥ TOCIEACTBYS KOPPO3UH METAJUIOB. 3alllUTa OT KOPPO3HUHU.

Ilpakmuueckaa yacmp. ONBITHI 10 U3YUYEHUIO KOPPO3UU METAIJIOB U 3aLIUTHI OT HEE.

Pasnea 11. Keme3o. CBoiicTBa KeJie3a.

Tema 11.1. Oco0eHHOCTH Kes1e3a M COeAUHEHHUI Kese3a. Marnerusm.

Kenesnpiii Bek. XKene3o Bokpyr Hac. CTeneHu okuciieHus xenesa. [lonsitue Maruerusma.

Ilpakmuueckasa uwacms. KauecTBeHHbIE peaklMM Ha HOHBI kene3a. [lomyueHue mupodopHOro xenesa.
OnbIThI, JEMOHCTPUPYIOIINE MarHETU3M.

Tema 11.2. Peakuuu coeqnHeHni xesie3a. XuMUYecKas paayra.

OcobeHHOCTH COeTMHEHHH Kele3a U UX PeaKIni.

Ilpakmuueckasa wacmp. ONBITHI 110 MOTYYEHHUIO PA3HOIBETHBIX COECIMHEHHHN Kele3a.

XuMmuydeckas paayra ¥ XauMU4ecKuil cBeTodop.

Pa3nea 12. Hemerasibl.

Tema 12.1. Cepa n ¢pocop — THIHYHBIE IPEACTABUTEH HEMETALIOB.

Coenunenus S u P. Xumnueckue cBoiicTBa coenuuennii S u P. Anmmorponus.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA COeMHEHUH cephl U (hocdopa.

Ilpakmuueckasn uwacmep.  DeiiepBepkr Kak IPUMEpP TUIIMYHONW OKUCIUTEIBHO- BOCCTAHOBUTEIBHOU
peakiuu.

Tema 12.2. I'asnorennl. CxoacTBa U pa3jinyus.

Hcropust OTKpBITUS HEKOTOPBIX TaJIOreHoB. ["aorensl — onacHele U nose3Hble. Yem maxHer mope? 3auem
opranusmy mon?

Ilpakmuueckaa ywacmp. ONBITHI 110 TIOJYYEHUIO TAJIOT€HOB.

Tema 12.3. OxkucanTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUM B ObITY M B 1abopaTopuu. OBP.

IlIpakmuueckaa uacmp. BoIBeIeHHE IIATEH U ITOIYYEHUE KPACOK. XMMUUYECKHUE BYJIKAHBI.

Pa3nea 13. I'eneTnueckasi cBSI3b HEOPraHMYECKHUX COeJUHEHHIA.

Tema 13.1. MHoroo0pa3ue HeopraHn4ecKMX XUMH4YEeCKHX BelleCTB U PeaKIMii.

Komnpna JIuseranra.

Ilpakmuueckaa uacmo. lIpoBeneHHE CIIOXKHOM LENM XUMUYECKMX pEaKUMM U1 IOJYy4EHHUs KOJel|
JInzeranra.

Tema 13.2. Oxcuabl METAJNJIOB H HEMETAJLJIOB.

Heopraunueckuii cuntes. I'eHeTHuecKas CBA3b HEOPraHUYECKUX COCIUHEHUM.

Ilpakmuueckan yacmp. I1osrydeHue u cBOMCTBA OKCUIOB.

Paznen 14. Muoroo0pa3ue opraHu4ecKux coeJuHeHUH.

Tema 14.1. MHoroo0pa3ue coeIMHEeHHUIl yriaepoaa.

Hedts, HedTsaapie ménku. Paspymenue minéHok. [ToBepxHOCTHOE HaTshKeHHME. BONpPOCHI 3arpsi3HEHUS
OKPY’KaIoILEeH CPebl.

Ilpakmuueckasa wacmp. Onpenenenrue rajJoreHonpou3BOIHBIX.

I'openune caxapa. [IpoayKThl nuTaHusl.

Tema 14.2. Morwuiue BemecTsa.

Mpbuta. CUHTETHYECKHE MOIOLIME BELIECTBA.

Ilpakmuueckasa paboma. VI3roToBIEHUE MbLIA.

Tema 14.3. KpaxmaJa u riioko3a.

Crpoenue, coctaB, wucnojb3oBanue. [[Bernrie peakiuu. Onpenenenue rioko3bl. Cepedpenue.

IIpakmuueckaa uacmp. KauecTBeHHbIE pEAKIIMU HA KpaXMaJl U TJIFOKO3Y.

Tema 14.4. Oprannyeckue BeuecTsa B Mpupoae.

benku, xupbl, yrieBoawl, (EpMEHTH, TOPMOHBI, BHUTAMHUHBI U TPOAYKTHl UX MPEBpALICHUH.

Ilpaxkmuueckas wacmyp. IIpocTbie ONBITH C OPraHUYECKUMU BEIIECTBAMHU.

Pa3zpnen 15. AHau3 1 04HCTKA.

Wuaukatopsl n3 NpUpOoAHbIX MaTepraioB. CriocoObl pa3IndeHus CoIeH.

Ilpakmuueckasn uwacmp. IlpuroToBieHWE HHIUKATOPOB W3 MPUPOJHOIO CHIPHS.

Xpomarorpadus U SKCTpaKiui. AHAIU3 CMECH COJEH.

Pa3nea 16. IloaroroBka ncciaenoBarenbckoi padoTsl U y4acTHe B KOH(pepeHunu.

Tema 16.1. Bb10op TeMbI 1 IOATOTOBKA HCCICAOBATEIBLCKOM padoTHI.

O06o00uienne npoiaeHHoro Matepuana. Beibop Temsl. Llenu u 3agaun pa®oThl, 3Tanbl paboThl HaJl HEW.
OcobenHoctu ucnoabszoBanusi aTepHer.

Ilpakxmuueckas uacme. Ilouck u paboTa ¢ IUTEpaTypoOH 10 TeMe.

Tema 16.2. [locTaHoBKa IKCIIEPUMEHTA.

MecTo 1 poJib SKCIIEpUMEHTA B CCIIEI0BATENbCKOM paboTe. BriBobI o padoTe.

Ilpakmuueckas uwacme. lIpoBefieHre SKCIIEpUMEHTA U AHAJIU3 €T0 PE3YJIbTATOB.

Tema 16.3. Yuactue B KOH(pepeHUH.

[ToaroroBka qokiaaa v Mpe3eHTaUH.

Ilpakxmuueckas yacmso. Ydactue B koHpepeHu «[IOUCK», o6cyxenne pe3ynbTaToB KOHQEpEeHIUN U
BBICTYIUICHUH 00Yy4aroIuXCs.

Pazgen 17. Utorosoe 3ansaTHe.
Utorosas nuarnoctuka. [lonBenenue ntoros paboThl 3a yueOHBIN roja. BeiOOp MHAMBUIYaTbHBIX TEM IS
U3Yy4YEHUs JIETOM.



I[Inanupyemble pe3ybTaThl

JInuHocTHbIE:

cOPMUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHUS] K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH
o0yJaromuxcsi K caMOPa3BUTHIO M CaMOOOpPa30BaHUI0 HA OCHOBE MOTHBAIMU K OOYUYCHHIO H
MO3HAHMIO, BBIOOPY JalibHEHIIIEro 00pa3oBaHus Ha 0a3e OPUEHTHPOBKHU B MHUpe mpodeccHii u
npoECCUOHATBHBIX ~ TPEANOYTEHHH,  OCO3HAaHHOMY  IIOCTPOCHHIO  HMHIMBUAYAJTbHOU
00pa3oBaTeIbHON TPACKTOPHUHU C YIETOM YCTONUMBBIX MMO3HABATEIbHBIX HHTEPECOB;

YMCHHUEC SCHO, TOYHO, I'PaMOTHO MH3JIaraTb CBOW MBICIIN B yCTHOﬁ U IIHUCbMEHHOH pcuu,
MOHUMAThH CMBICI TIOCTABJICHHOMN 3aj1a4M, BLICTPAUBATh apryMEHTAIIUIO, IPUBOUTH IPUMEPHI U
KOHTPIPUMEDHI;

MeTaHpe[[METHLIe:

YMEHHE CaMOCTOSTEIbHO TUIAHUPOBATh abTEPHATUBHBIC ITYTH JOCTHKEHUS IIeJIel, 0CO3HAHHO
BBIOMpPATh Hanbosee 3P HEeKTUBHBIC CIIOCOOBI PEIICHHS YICOHBIX U TTO3HABATEIBHBIX 33/1a4;
YMEHHE OCYIIECTBISITh KOHTPOJb IO pe3ylbTaTy W IO CIOCOO0y JEWCTBUS HAa YPOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTH HEOOXOIMMbIE KOPPEKTHUBHI,

YMEHHE aJIeKBaTHO OLIEHUBAThH MPABIILHOCTD WJIM OIIMOOYHOCTH BBITIOJHEHUS y4eOHOH 3a1a4H,
e 00BEKTHUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOYKHOCTH €€ PELICHHUS;

IIpexmeTHbIe:

yMeHue paboTaTb ¢ XUMHUYECKHUM TEKCTOM (CTPYKTYpHpPOBAaHUE, H3BJICUCHHE HEOOXOAMMOM
nHpOpMaNKK), TOYHO W TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOW M MUCBMEHHOW  peuH,
IPUMEHAS XUMHUYECKYI0 TEPMHUHOJOTMIO M CUMBOJMKY, UCIIOJIB30BAThb  Pa3JIMYHBIC
S3BIKM  XMUMUU  (CIIOBECHBIH,  CHUMBOJHMYECKHH, rpadudeckuii), 000CHOBBIBATH CYKIICHHS,
IIPOBOJIUTH KJIACCU(UKALINIO, T0KA3bIBATh XUMUYECKUE YTBEPKACHUS;

BJIa/icHHE 0Aa30BbIM MOHATUWHBIM aIlllapaToM: UMETh MPEICTABICHUE O XUMUYECKOM AJIEMEHTE
,BJIa/ICHUE CUMBOJIBHBIM SI3bIKOM XMMUH, 3HAHUE XUMHUYECKUX (HOpMYIT;

YMEHHE BBINOJHATH pacdyeTHbIE MpeoOpazoBaHus (OPMYN, TPUMEHITh UX IS PEIICHHS
y4eOHBIX XUMUYECKUX 3a/]1a4 U 3a/1a4, BO3HUKAIOIINX B CMEXHBIX YUEOHBIX ITPEIMETAX;

YMEHHUE MOJIb30BaThCI XUMHUYECKUMHU (HOpMyJIaMH M CaMOCTOSITENIBHO COCTAaBIATH (POPMYIIBI
3aBUCUMOCTEH MEX/ly BETMUMHAMU Ha OCHOBE 0000ILEHHS YAaCTHBIX CIIy4aeB U HKCIIEPUMEHTA;
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YcioBus peaau3anuy NPpOrpaMMbl

KagpoBoe obGecneuenune. JlomomHHUTENbHYIO  00II€00pa30BaTEbHYI0  OOIEPa3BUBAIONIYIO
nporpaMMy «XuMHS B OIBITaX» pealU3yeT Y4YUTENlb XUMHHM , HMEIOIIUNA JOMOJHUTEIbHOE
oOpa3oBaHWe 10 TpOrpaMMaM TMOBBIIICHHUS KBaTU(PHUKAIMU B 00JaCTH HMHKIIO3UBHOTO
o0pazoBaHus

HNudopmanuonnoe obecrnevyeHne: METOIUYECKUE pa3pabOTKM 1O BCEM TeMaM, CICHAPHH
MPOBEJCHUS MEPONPUITHI, HWHTEPHET-UCTOYHUKH, CXEMbI, OINPOCHBIE U TEXHOJIOIMYECKUE
KapThl.

MeToabl padoThI:

-00BSACHUTEIBHO-WJUTIOCTPATUBHBIA  (0Os3aTenbHAast ~ TeopeThdeckas  4acT,  pabora ¢
WUTIOCTPATUBHBIMU MaTepualaMU, COCTABICHHE MPAKTUYECKUX 3a/laHui);

-po0sieMHBIN  (TIpoOJIEMHOE U3JI0KEHUE MaTepHaja MpH U3YyYeHUH BOIPOCOB SKOJIOTUHU, HAYYHOU
STUKH, IPU aHAJIW3€ MIEPCIEKTUBHBIX HAMPABICHUN Pa3BUTHUS HAYKH);

-IPaKTHYECKUI (00s3aTeNbHBIC TPAKTUUYECKUE paOOTHl Ha KAXKIOM 3aHSITHN);

-JIeATENbHOCTHBIA (BBEIEHWE WHAMBUAYAIBHBIX 3aJaHU M CAMOCTOATEIBHOW paboThl C
JUTEPATYPOH, ydacTHe 00YIAIOIINXCs B KOHPEPECHIIUIX M SKCKYPCHSIX).

YyeOHo-MeTOANYeCKOe U HHPOPMAILIHOHHOE 00ecnieyeHue

- METOJIMYCCKHUE pa3pabOTKH MO TeMaM;

- HAJIMYUE HATJISATHOTO MaTepHaia;

- HaJIM4Me JICMOHCTPAIIMOHHOTO MaTepuraa,
- BHJICO(DHUIIbMBI;

- pa31aTO4YHBIA MaTepua;

MarepuajibHO-TeXHHMYeCKHE YCJI0BHS.

Jis 53ppexTUBHON peanu3ay mporpaMMbl He00X0MMa MaTepuaIbHO-TEXHIUECKas 0a3za:

1. VYueOHblii kabuneT, cooTBeTcTBYIOmUN TpeOoBanusm: -CanlluH 2.4.4.3172-14 «CanurtapHo-
AMUJIEMHOJIOTHYECKHE TPEOOBaHUS K YCTPONUCTBY, COJEPKAHUIO U OPTaHU3AIMK PEXKUMa pabOThI
00pa3oBaTeNbHBIX OpPTaHU3aIMid OMOJHUTEIHLHOrO 00pa3oBaHUs JaeTei» (Temmeparypa 18-21
rpagyc Llenbcus; BinaxkHocTh Bo3ayxa B mpenenax 40-60 %, meOenb, COOTBETCTBYIOIIAS
BO3pacTHBIM 0COOEHHOCTSIM JieTeil 14-15 ner); [ns peanuszanuu mporpaMmbl

*  OOopynoBaHHE U MaTEpUAIIbI:

"  KOMIIBIOTED;

" MeAMaNnpoeKTop.

"  CTaHAAapTHBIA HAOOP XUMHYECKHX PEAKTUBOB (KUCIOTHI, IEIOYH, OKCHbI, COJIH);
"  H3MEpUTENIbHbIE TPUOOPHI;

*  crekJsHHas U ¢papdopoBas nocyaa;

"  METAJIMYECKHE IITaTUBBI;

"  HarpeBaTelIbHbIE IPUOOPHI;

" BECHI;

B kawecTBe MIAKTHUYECKMX MaTEpHUAJIOB HCIOJB3YIOTCS HArJsAIHbIE TocoOus: Tabmuia
pacTBopuMOCTH U Tnepuoanueckas Ttabmuna J[. M. MeHneneeBa; KOJJICKIIMU TOJE3HBIX
MCKOITaeMBbIX, TIOYB, He(TH, IITKajIa TBEPAOCTH U T.1I.

B kadecTBe METOIMYECKUX MATEPHANIOB MPUMEHSIOTCS Pa3IUYHbIe MYOIUKAUUA MO XUMHHU (CM.
Cnucok JuTEpaTryphl), METOAMYECKHUX pa3pabOTOK ¥ IUIAHOB KOHCIIEKTOB  3aHSTHI;
METOJIMYECKUX YKAa3aHUW U PEKOMEHJALNUN K TPAKTUYECKUM 3aHATHUSM.

®opMbl aTTECTALMHU / KOHTPOJISA

- (opMBI OTC/IEKUBAHUA H (PUKCALUH Pe3yJILTATOB:
B nponecce 00ydeHus: ocymecTBiasieTcs KOHTPOIb 3a YPOBHEM 3HAHUI M yMEHHMH OOydaroIIMXcCsl.
3HaHUS M YMEHHS MPOBEPSAIOTCS MOCPEICTBOM BBIMOJHEHHS OOYYAIOUIMMUCA MPAKTUYECKUX



paboT B XUMHUYECKOH 1abopaTopuu, MOATOTOBKH CaMOCTOATENIbHBIX HCCIEI0BATENbCKUX PaboT.
VYpoBeHb YCBOEHHS NMPOrPpaMMHOTO MaTepualia ONpPEAENsIeTCsl 10 pe3yiabTaTaM BBIOJHEHUS
npaktudeckux pabor. C  KaxaeiM peOeHKOM oTpabaThiBaioTCs HanOojiee  CIOXKHBIC
9KCIIEPUMEHTHI, 3/1eChb HEOOXOIMMO BHHMATEIbHOE, YYTKOE U J0OpPOE OTHOIICHHE K KaKIOMY.
Bribupaercs nuddepeHupoBaHHbI TOAX0A K 00ydarouieMycs, BCe yIayd MOOMIPSIOTCS, BCE
HEJIOYeThl TAaKTHYHO M MSTKO HcHpaBisaorcs. KoHTponmpyercss KadecTBO BBINOIHEHHS
NPAaKTUYECKUX pabOT TI0 BCEM pa3ieiaM.

B Tedyenune yueOHOro roga oOydaronecs: y4acTBYIOT B XUMHUYECKUX OJMMITMAAAX U KOH(PEPEHIUSX .

dopMaMu TOABEICHHUS HTOTOB PabOTBl MOTYT OBITh: OTKPBITHIE 3aHATHS, TBOpYECKas 3allIWTa,
CaMOOIICHKA, KOJUIEKTHUBHOE 00CYKAECHHUE U JIp.

HToroBasi olieHKa OCYHIECTBIsIETCS B (OpME AEMOHCTPAIMU JIYUIIMX paboT Ha 3aHATHUAX KpPYXKKa
nepel OJHOKJIACCHUKAMHU W poxutensMu. Jlydmme paboThl OTMEYaloTCS TI'PaMOTaMH,
JTUTIIOMaMHU, ITOIapKaMH.

- opMbI IpeAbABIEHUS U IEMOHCTPALMH Pe3yJIbTATOB:

"  BXOJHOW KOHTPOIIb — IMPOBOJAUTCS B Havaje OOydeHHsI, ONpeelsieT YPOBEHb 3HAHUU
pebenka (cobecenoBanne ¢ 00y4YarOIUMUCS B Ha4aJle TO/1a);

" TEKyIUH KOHTPOJb — MPOBOJMTCS HAa KAXKJOM 3aHATHUU: aKICHTHPOBAHWE BHUMAaHMUSI,
MIPOCMOTp padoT;

"  [IPOMEXKYTOYHBIH KOHTPOJIb — MPOBOJUTCS TO OKOHYAHHHM HM3Y4YCHHUS OTACIBbHBIX TEM:
JAUOAKTUYCCKUEC UT'PBI, TCCTOBBLIC 3alaHM 1, BAKTOPHHBI.

"  WTOrOBBI KOHTPOJb — MPOBOJUTCS B KOHIIE YY4EOHOTrO roja, OINpeaeisieT YPOBEHb
OCBOCHUS MPOTPaMMBbI (3alUTa UCCIICOBATEILCKOH pabOThI, cobeceoBaHHEe B KOHIIE
roja).

OueHoYHbIe MaTEPHAJIbI

ITpu oueHuBaHUU Y4eOHBIX JOCTHKEHMH YdYallMXCS MO JONOJHHUTENbHOM 00I11e00pa3oBaTebHOM
oOuiepa3BuBaroLIeil nporpaMme «XUMHs B OMBITaX»» UCHOIb3YHOTCS:

e JluarHocTHKa YCBOEHHMS Marepuana, B TIpolecce o00ydeHUs 10 o00I1eo0pa3oBaTebHOM
oO1iepa3BuBatoIIell IporpaMmMe «XUMHUsI B OTIBITAX .

e llHnuBuIyanpHas KapTa yuyeTa pe3yJbTaTOB MHTEIIEKTYalbHBIX CIOCOOHOCTEH.

e llHdopmarnnoHHas KapTa y4yeTa pe3yJbTaToB OOYYaIOIIUXCS Y4acTHUs B MEPOIPHUATHIX Pa3HOTO
YPOBHSL.

OrneHouHbIEe MaTepHallbl NMPOrpaMMbl pa3pabOTaHbl C y4eTOM TpPeOOBaHUN K CTapTOBOMY YPOBHIO
OCBOEHUS y4eOHOr0 MaTepuara.

Kpurepun ypoBHsi 0ocBOeHHs y4eOHOI0 MaTepHaJa:

® - BBICOKHIi YPOBeHb — 00yUarOmuii OCBOWII MPAKTHYECKH BeCh 00bEM 3HaHuit 100-79%,
IIPEAYCMOTPEHHBIX IPOTrPAMMOMN 32 KOHKPETHBIN EPUOL;

e - cpeaHHUii ypoBeHb — Y 00yyaronmx 00bEM yCBOEHHBIX 3HaHU# cocTaBisieT 80-50%;

e - HHM3KMIi ypoBeHb — oOyuarommiics oBnajgen MeHee deM 50% oO0bEMa 3HaHUH,

IIPEAYCMOTPEHHBIX TPOTPAMMON.
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HNuTepHeT- pecypcsl
http://school-collection.edu.ru/ - Equnas komnekius udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://him.1september.ru/ - snexTpoHHas Bepcus razersl "Xumus" npuiaoxeHue Kk "1 ceHTsops"

http://pedsovet.org/ - TIlemcoBet.org. JKuBoe mpocTpaHcTBO 00Opa3oBaHus. MHTepHET-pecypc
COJICP)KUT TEOPETUUCCKHE U MPAKTUUSCKUE MATEPUAIbl ISl IPOBEACHHS YPOKOB, BHEKIACCHBIX
MEPONPUATHI

http://www.uroki.net/ - UROKINET. Ha crpanumax storo caiita Bbel Haiinere moypoyHoe u
TEMaTHUYECKOE TUIAHUPOBAHHUE, OTKPBITHIC YPOKH, CIIEHAPHH IIKOJBHBIX MPa3JHUKOB KJIACCHBIC
Yachl, METOINYECKUE Pa3pabOTKU, KOHCIIEKTHl YPOKOB, J1a00paTOpPHbIC, KOHTPOJIBbHBIE pabOThI U
MHOYKECTBO JIPYTUX MATEPUAIIOB

http://festival.1september.ru/subjects/4/ - dectuBans nemarormueckux uaen "OTKPBITHIA YpOK".
Pa3paboTku ypoKOB 1Mo XUMUHU

http://schools.perm.ru/ - Ilepmckuii TOPOACKON MIKONBHBIA mopTai. Ilemarorm Ha moprane cMOTyT
HAWTH pa3pabOTKU YPOKOB U Pa3IMUHBIX MEPOINPUSATHIA, a TaK ke TMOCIEJHUE HOBOCTH B cdepe
obpazoBanus [lepmckoro kpas
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http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://schools.perm.ru/

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIH KypHAI IJis MpernoaBareieii, MKOJIbHUKOB U
CTYJIEHTOB, H3y4YalolUX XHMHIO. BKiIouaeT MeToAMYecKHWe PpEeKOMEHIAIUH Ui yduTesen
XMUMHH, CIIPAaBOYHHUKH, OMorpaduu BEIMKHX XMMHUKOB, pasaensl "Becemas xumus", "Xumusa Ha
KaKJIbIH ICHB" 1 MHOTO JAPYTrOol MHTEPECHOU | MOJIe3HON nHMOpMaIuu

http://www.chemistry.narod.ru/ - Mup xumun. CoIepKUT XMMHUYECKHE CIPABOYHHKH, HUCTOPHUIO
CO3JaHUS U PaA3BUTHUS TEPUOJUYECKONW CHCTEMBI 3JIEeMEHTOB (cchbuika "Myseit"), omucanue
XUMHUYECKHX OIMBITOB C Pa3IMYHBIMHU DJIEMEHTAMH, CBEJICHHS M3 OCHOBHBIX OOJIACTEH XUMHHU
(orpanuyeckasi, arpoOXUMHs, TE€OXMMHS, HKOXHMMHUS, AaHAIUTHUYECKass XuMus, (QOTOXuUMUs,
TEPMOXUMHUS, HEPTEXUMHsI), pa3fesl XUMHUYECKUX HOBOCTEH, CCBUIKM Ha MOJIE3HBIE PECypCHI
WNurtepnera u T.1.
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