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IHosicuuTebLHAA 3aNMUCKA

PaGouass nmporpamma Kypca BHEypo4dHOWl  jgesitenbHOCTH  «IIpoekTHO-
HCCJIEI0BATENbCKASl IEATEIbHOCTh [0 XUMUM» I OCHOBHOTO OOIIEro 0oOpa3oBaHMS
pa3paboTaHa B cOOTBETCTBUM ¢ DenepaibHBIM TOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00Ilero 0Opa3oBaHMs Ha OCHOBE TpeOOBaHUMU K pe3yJibTaTaMm
OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsI
u o0ecrneunBaeT JOCTHUKEHUE IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHuUs.

PaGouas mporpamma Kypca BHEYpOUHOM I€ITEIbHOCTH pa3padoTaHa ¢ y4eTOM:

- IlpumepHoit ocHOBHOW 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOUIETro
oOpazoBanusi  (omoOpeHa  pemieHueMm  ¢eaepaibHOTO  y4eOHO-METOIUUYECKOTO
o0beMHEeHUs 110 001eMy 006pa3oBanuto, mpoTokos ot 08.04.2015 roma Ne 1/15);

- Ilporpammbl 1o ydyebHOMY mipeamery «Xumus» (Paboune mporpaMmbpl. XuMusl.
[Ipenmetnass nunus yueOnukoB [.E. Pymsutuca, ®.I'. ®enpamana 8§-9 kiacchl:
nocobue i yuuteneil oOmieoOpasoBatenbHbix opranuzaumii /H.H. T'apa — M.
:IIpocBemenue 20251.);

- JlokanbHBIX aKTOB 0011€00pa30BaTEIBLHON OpraHu3alnu.

CornacHo y4yeOHOMY TIUIaHY IIKOJBI Ha M3y4eHHE Kypca BHEYPOUHOMU
nestenbHOCTH «I[IpoeKTHO-UCCIeIoBaTeNbCKas ACSITEIHHOCTh IO XUMUU» Ha CTYINEHU
OCHOBHOTO 00111er0o 0obpazoBanust otBoautTcs 70 gacoB. B 8 kmacce - 36/36 vacos, B 9
kiacce - 34/34 gacos.

Cpok peanuzanuu IporpaMmMbl Kypca BHEYPOUHOU J1€ATeNbHOCTH 2 To/1a.

OpHoii M3 BaXKHEWIIMX 3a7a4 OCHOBHOTO 00IIero oOpa3oBaHUsl SABISAETCS
MOJIFOTOBKA 00YYarOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO U
npodeccronanbHoro mytd. OOydammmuecs TOJDKHBI HAay4YUThCS CaMOCTOSITENIBHO
CTaBUTH IEIH U ONPEICNSITh MYyTU UX JOCTHIKEHUS, UCIIOIb30BATh MPUOOPETCHHBINA B
IIKOJIE OIBIT JESITEIbHOCTA B pPEabHOW XKW3HHU. Peamu3aunus MTaHHOW 3ajadu
BO3MOXKHA TaK K€ Yepe3 peaqn3aluio KypcoB BHEYPOUHOU NEATEIHLHOCTH.

BHeypouHasi JesiTeNbHOCTh SIBISETCS COCTaBHOM YacThiO 00pa30BaTEIBHOTO
npoiiecca. BHeypouHas nesTenbHOCTDb - AeATEIbHOCTh, OpraHu3yeMasi BO BHEYPOUHOE
BpeMs JJIsl yJIOBJIETBOPEHUS MOTPEOHOCTEH 00yUYaIOIIUXCS B COMIEPKATEIIBHOM JIOCYTE,
WX YYaCTHH B CAMOYIIPABJICHUH U OOIIECTBEHHO MOJIE3HOM JESITEIILHOCTH.

AKTyaJIbHOCTh TPOTPaMMbl BHEYPOUHOU AEATEIbHOCTU 3aKIIFOYAETCS B CO3JaHUU
YCIIOBUN IS KYyJABTYPHOTO, COIIMABLHOTO, MPO(EeCCUOHATBHOTO CaMOOTIPEEICHUS U
TBOPUYECKOW camMoOpeanu3aluy JHIHOCTH 00ydaromerocs, popMUpOBaHMs XUMHUIECKOM
IPAaMOTHOCTH W 0O€30MacHOI0 MCIOJb30BaHUSI BEUIECTB B IMOBCEIHEBHOUN JKU3HHU.
®I'OC T1pebyer WHCHOMB30BaHUS B 00pa30BaTEIPHOM TMPOILECCE TEXHOJOTHUU
NEATeIbHOCTHOIO  THUIA, METOAbl IMPOEKTHO-HCCIIEIOBATEILCKON e TEIbHOCTH
SABJISIIOTCSL.  TAKOBBIMU. AKTYaJbHOCTh IMpPOTpaMMbl Takke OOYCIOBIEHAa €€
METO/IOJIOTHYECKON 3HAYMMOCTBIO. B CBsI3W €  BO3PAaCTHBIMH OCOOCHHOCTSIMU
oOyJaromuxcs W HEOOJBIION IOJATOTOBKOM 110 XUMHH, JeTed 3aHUMaeT He
MOATOTOBKA OMbITA, €r0 3HAYEHUE U POJb B IMO3HAHUU XHUMHUYECKHUX MPOIECCOB,
CKOJIbKO KJIUTIOBBIC PE3yJbTAaThl B BHJIC B3PbIBA, BCIBIINIKH, BBITAJCHHUS OCAJKa,
M3MEHEHHUSI 1[BETa BEIIECTBA WU ero pacTBopa. lIporpamma sIBIsSIETCS MEXaHU3MOM
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WHTErpaluu, OOEeCleUYeHUs TOJHOTh U UEIbHOCTU COJEpKaHUs MPOrpamMMbl IO
XUMUHU, pacuupsis U odoramas ero. [lo pesynpratam o0yueHus oOydyaromiuecs
HAUYWHAIOT TOHUMATh BHYTPEHHHUE IMPOLECCHI, MPOXOIAIIME HA Pa3HBIX CTAAUAX
XUMHUYECKOTO HSKCIEPUMEHTA, 3aUHTEPECYIOTCS XUMHEH KaK HayKoll. 3HaHUA W
YMEHHUSI, TOJy4YCHHbIE TMpPU OOYyYEHUH TPOEKTHOM U  HCCIEN0BATEIbCKON
NEATENbHOCTH, CTAaHYT OCHOBOW /IS OpPraHu3alMd Hay4YHO-UCCIEI0BATEIbCKON
NEATENbHOCTA B BYy3aX, KOJUIEIKax, TexHukymax. IIporpamma mo3BoJsger
peannu30BaTh AKTyaJdbHbIE B HACTOSIIIEEC BPEMS KOMIETEHTHOCTHBIM, JIMYHOCTHO -
OPUEHTUPOBAHHBIN, NEATEIbHOCTHBINA MOAXOMIBI.

[IpakTrueckass 3HAYMMOCTh MPOrpPaMMbl 3aKIIOYAETCSI B TOM, YTO MPHU
COCTaBJICHUU MPOrpaMMBbI ObUT OTOOpaH MaTepHall, KOTOPhIA MOMOMXKET 00yJarouuMCsI
npu noarotoBke k [IMA u 3amure WHAMBUAYAIBHOrO MOpoOeKTa B 9 Kiacce.
Onpenenensl 3aaHusi JOCTYIHBIE IO COJACPMKAHUID U METOIWKE BBINOJHEHUS, HO
dbopMUpPYIOIINE OMBIT MPOCKTHOM, UCCIEIOBATEIILCKOW U TBOPYECKOU JEATEIBHOCTH
obOyuaromuxcs. [Iporpamma yaensieT BHUMaHuE SKCIEpPUMEHTaIbLHON paborte (paboTa
C BENIECTBAMHU, CO3HATEJILHOE TMPOBEACHHE XUMHUYECKUX IIPOLIECCOB, OCHOBBI
XUMUYeCKoi Oe3omacHocTH). DOopMUPYET HABBIKM NPOCKTUPOBAHUS, UCCIICIOBAHUS
Y UCIIOJIb30BaHUS IPUOOPETEHHOTO OMBITA JICSITEIIBHOCTH B PEATHbHOM KU3HHU.

Iean NMpoeKTHO — HCCIAEAO0BATEIBCKOMH AeATEILHOCTH 00YYAIOIIUXCH M0 XUMHUHU

Gopmuposanue yHU8epCaibHbIX YUeOHbIX 0elicmBUli 00YUAIOWUXCS Yepe3:

- OCBOCHHME COILMAJIBHBIX POJIeH, HEOOXOAUMBIX JIJISI TPOCKTHO-UCCIICIOBATEIbCKON U

TBOPYECKOM JEATEIbHOCTH;

- aKTyaJbHbIE IS TAHHOTO BUAA JEATEIbHOCTH (DAKTOPHI JTUYHOCTHOTO PA3BUTHUSA:

YMEHUE YYUTHCS, TOTOBHOCTh K CaMOCTOSITEJIbHBIM TIOCTYNIKAaM U JIEHCTBUSAM,

LEIEYCTPEMIIEHHOCTh, CAMOCO3HAHUE U TOTOBHOCTH MPEO0JIEBATh TPYIHOCTH;

- OCBOEHME HAYYHOM KapTHUHbI MHUpA, IOHMMAaHUE POJU U 3HAYEHHUS HAYKU B JKU3HU

oOIIecTBa, 3HAYMMOCTH  IMPOEKTHO-MCCIIENOBATEIBCKOH U MHHOBAIIMOHHOMN

NEeSATEIbHOCTH;

- OBJIQJICHHE METO/IaMH TIO3HAHUS, Pa3BUTUE MPOAYKTHBHOTO BOOOPAKEHUS;

- pa3BUTHE KOMIIETEHTHOCTEH OOIICHUS.

ognaoenue 00YYAIOWUMUCA NPOOYKMHO-OPUCHIMUPOBAHHOL  0esIMEeIbHOCMbI0  NpU

NOMOWU NOCNe008AMENbHO20 OCBOCHUSL!

- OCHOBHBIX 9TaIlOB, XapaKTEPHBIX JIJIs1 UCCIIEIOBAHUS U TPOCKTHOU pabOThI, METOIOB

ONpPEAETIEHNS] KOHKPETHOIO NOJIB30BATENS MPOJYKTa MPOEKTA UIN UCCIICIOBAHUS.
3anaum:

Obpazosamenvhoie:

- (hopmupoBaHre YMEHU U 3HAHUU TIPH PEIICHUH 3a]1a4 10 XUMHUH;

- popMupoBaHHE MPAKTHYCCKUX YMEHUN MIPHU PEIICHUN IKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
pacrno3HaBaHUE BEIIECTB;

- IOBTOPEHUE, 3aKPEIIEHUE OCHOBHBIX TOHATUM, 3aKOHOB, TEOPHUH.

- 00y4eHue 1eIenoIaranuo, TUNITAHUPOBAHUIO W KOHTPOJTIO.

Bocnumamenvnuuvie:

- CO3/]JaHH€ TEJArornYecKUX CUTYyallud YCMEIIHOCTHU ISl MOBBIIIEHUS COOCTBEHHOMU
CaMOOIIEHKM M CcTaTyca OOy4YarolIuxcsi B IJla3aX CBEPCTHHUKOB, IIE€JaroroB M
poauTenei;

- cozericTBre B MPOGOPUEHTALIUH 00YUYaOIIUXCSI.
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Pa3zesusarowue:
- pa3BUTHE y OOCHIAIOIIMXCS YMEHHUE BBIICJSITH IJIaBHOE B M3YUYEHHOM Martepualie,
CpaBHUBaTh, 0000IIaTh W3Yy4Y€HHbIE (DAKTHI, JIOTUYECKU H3JIaraTh CBOM MBICIH TPH
PEIICHUH SKCTICPUMEHTAIBHBIX U TTPOCKTHBIX 3a]1a4;
- pa3BUBATh CAMOCTOATEIBHOCTh, YMEHHE MPEOI0JIEBaTh TPYAHOCTH B YUCHUH;
- pa3BUBaTh MPAKTHUYECKHEC YMEHHUS YYalIUXCS TPU BBITOJHEHUHW TPAKTUICCKUX
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

@opMbl  KOHTPOJISI: pEHICHHE TPOCKTHBIX 3ajay, 3alluTa M[POEKTOB,
MpeCTaBIeHNUE YICOHOTO UCCIIEIOBAHMS, BBIMOJHEHUE TPAKTUUECKOM pabOTHI.

[lo wToram 3aBeplieHUST KaXJIOro Troja oOydeHus Kypca BHEYPOUHOMU
NEATeNIbHOCTH, B CPOKH, ONPEACIICHHbIE YYEOHBIM IUIAHOM O00pa30BaTEIbHOM
opraHu3aiuen, MpeaycMOTpeHa MPOMEXKYTOUYHasl aTTecTalus OO0ydarouuxcsi B BUJIC
3alIUThl UCCIIEIOBATEIBCKOTO MTPOCKTA.

Ilnanupyembie pe3yibTAThl OCBOEHUS KYPCa BHEYPOUYHOIl 1eATeILHOCTH

JInuHOCTHBIE pe3yJbTaThI

Y yuyeHuka OyayT cpopMHpOBaHbI:

¢ y4yeOHO-TI03HABATEILHBIN UHTEPEC K HOBOMY YUYEOHOMY Marepuaiy U crocodoam
pelieHrss HOBOM 3a1a4H;

e OpHCHTAIMS Ha NMOHMMAaHWE TMPUYUH yclieXa BO BHEYYCOHOH IEATEIHLHOCTH, B
TOM YHCJIC HAa CaMOAHaJM3 M CAaMOKOHTPOJb pe3yJibTaTa, Ha aHalu3 COOTBETCTBUS
pe3yIbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1auu;

® CHoCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH BHEYUYEeOHOMU
eI TEIIbHOCTH;

Yuenuk nonyuum eo3moorcnocmeo onsa ghopmuposanus:

® gHympeHHell NO3UYUU UWKOIbHUKA HA YPOBHE HOJONCUMENbHO20 OMHOULEHUSL K
wiKosne, NOHUMAHUSL He0OX0OUMOCIU YYEHUS, BbIPANCEHHO20 8 NPeodIAdaHUuU Y4eOHO-
NO3HABAMENILHBIX MOMUBOS U NPEONOUMEHUU COYUATbHO20 CROCODA OYEHKU 3HAHULL,

®  (0eKBAMHO20 NOHUMAHUSL NPUYUH VCHEUHOCMU/HEYCNEeUHOCMU BHEeYUeOHOL
oessmenibHoOCmu,

® UCNLIMBIBAMD YYBCTNBEO 20POOCIU 3A OMEUEeCMBEHHYIO HAVK).

PeryJisiTUBHBIE Pe3yJIbTATHI

Y4YeHUK HAy4YHUTCH:

® [UIAHUPOBATh CBOU JCWUCTBHS B COOTBETCTBHMU C TOCTABJICHHOW 3aJayei
YCIIOBUSIMH €€ peali3alliu;

® CaMOCTOSITEILHO OOHApY)XKHUBaTh U (GOPMYIHPOBATH Y4YeOHYIO TpodIEMYy,
OTIPENICIIATH IEJIb YICOHOH ACATEILHOCTH, BRIOUPATh TEMY IIPOCKTA, UCCIICTOBAHMUS.

® VYUYWUTHIBATh YCTAHOBJICHHBIC IPaBHJIa B TUIAHUPOBAHUU W KOHTpPOJIE criocoba
pelIeHMUS;

® OCYIIECTBIIATH HTOTOBBIN M IOMIATOBBIM KOHTPOJb pe3ybTaTra padOoThI;

e OIICHUBATH IPABHJIBHOCTh BBITIOJHEHUS JICHCTBUS Ha YpOBHE aJIeKBATHOM
OIICHKH COOTBETCTBHS PE3YyJbTaTOB TPCOOBAHUAM 3aa4M HIIH 3aa4HON 00JIaCTH;

® aJICKBaTHO BOCIIPHHHMMATD IPEIOKEHHUS U OIICHKY yUHTEJICH, TOBAPHIIICH;

e pa3auyaTh CIoco0 U pe3yJIbTaT ACHCTBUS;

Yuenux nonyuum eoszmosrcnocmo nayuumaocsa:

® g compyOoHUYecmae ¢ yuumesem Cmasums HO8ble yueOHbvle 3a0aiu;

4



® NPOAGAMb NO3HABAMENLHYIO UHUYUAMUBY 8 YUeOHOM COmpYOHUYecmee,
® CcamMocmosimenvHoO — AOEK8AMHO  OYEHUBAMb  NPABUILHOCHb  BbINOJHEHUS
oeticmeusi U 6HOCUMb He0OX00UMble KOPPEKMUBbL 8 UCNOJHEHUe KAK No X00y e2o
peanusayuu, max u 8 KoHye 0eucmsusl.
Ilo3naBaTe/ibHbIE PE3yJIbTATHI
Y4YyeHUuKk HayYuTCH:
® OCYIIECTBIIATH IMMOMCK HEOOXOAMMOW MH(DOPMAIIUU IS BBITIOJIHCHUS 3aJaHHH C
WCITOJIb30BAaHUEM YYEOHOW JIMTepaTyphl, SHIMKIONEAUN, CHPABOYHUKOB (BKIIIOUAs
AJIEKTPOHHEBIC, IU(PPOBHIC) K KOHTPOJIUPYEMOM IPOCTpaHCTBe MHTEpHETA;
® CTPOUTH COOOIIEHUS, TPOCKTHI, UCCICIOBAHUS B YCTHOW M MUCHbMEHHOU (hopme;
® TPOBOJHTH CPABHEHUE U KITACCHU(UKAIIHIO 110 33JaHHBIM KPUTCPHUSIM;
® YCTaHABJIMBATh NPHUYUHHO-CJICICTBCHHBIC CBS3H B U3y4acMOM KpPYT€ SBJICHUM;
® CTPOWUTH PacCyXJEHHUS B (OpMe CBS3U MPOCTHIX CYXKJACHHH 00 00BEKTE, ero
CTPOCHUU, CBOMCTBAX.
Yuenux nonyuum eozmosrcnocms nayuumsca:
® ocywecmensimes pacuuperHulil NOUCK UHDOPMAYUU C UCNOTIbI0BAHUEM PECYPCO8
oubauomex u cemu Unmepnem,
® ocywecmeansims 8blO0Op Hauboee IhHexmusHbvIX cnocob08 peuieHus 3a0ayd 8
3a8UCUMOCIU OM KOHKPEMHbBIX YCL08UL,
® ocywecmensimeb CUHmMe3 Kak cocmasieHue yeno2o U3 4acmeti, CamocmosimenbHo
00CmMpausas u 80CNOIHAS HeOOCMAOWUe KOMNOHEHMbL;
KommyHuKaTHBHBIE Pe3yJbTAThI
Y4YeHuK HAYUHTCA:
® QaJIeKBaTHO MCIOJb30BaTh KOMMYHHUKAaTUBHBIE CpEACTBA JJIA  pEIICHUs
pPa3TUYHBIX KOMMYHHMKATHUBHBIX 3a/lad, CTPOUTh MOHOJOTHYECKOE COOOIIECHHE,
BJIAJIETh JUATOTHYECKON (POPMOI KOMMYHHUKAITUH;
® JI0MyCKAaTh BO3MOXKHOCTH CYIIECTBOBAHUS Y JIOJIEH Pa3UYHBIX TOUYEK 3pEHUs, B
TOM YHUCJIE€ HE COBMAJAIONIMX C €r0 COOCTBEHHOW, M OPUEHTUPOBATHCS HA TO3HUIIUIO
napTHepa B OOIIIEHUHU U B3aMO/ICHCTBHH;
¢ (hopMyIHpPOBATh COOCTBEHHOEC MHEHHE H TTO3HIIHIO;
® JI0rOBapWMBaTBhCS MW TMPHUXOAUTH K OOIIEMy PpEIIEHHI0 B COBMECTHOM
JESITETbHOCTH, B TOM YUCJIE B CUTYallUd CTOJIKHOBEHUSI HHTEPECOB;
Yuenuk nonyuum ¢ozmorcnocme nayuumoca:
® NOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K peuleHur0 npooiembl,
® APCYMEHMUpPO8AmMd C80I0 NOZUYUIO U KOOPOUHUPOBAMb ee C HO3UYUAMU
napmuepos 8 compyoHuuecmee npu 6vlpabomke o0Wje20 peuieHus 8 CO8MeCmHOU
oessmenbHoOCmu,
® OCYWecmenamy  B3AUMHbIL KOHMPOIb U OKA3bBAMb 68 COMpPYOHUYeCmee
HeoOX00UMYI0 83AUMONOMOULb,
® UCNONBL308AMb MEXHON02UU NPOOIEMHO20 OUAL02A U NPOOYKMUBHO20 UMEHUS.
IIpeameTHble pe3yabTaThI
8 kiace
Y4YeHUK HAYYUTCH:
® XapaKTepuU30BaTh OCHOBHBIC METOJbBI MO3HAHUS: HAOIIOICHNE, N3MEpPEHNE,
AKCIIEPUMEHT;



® OMUCHIBATH CBOMCTBA TBEPABIX, KHUAKUX, Ta3000pa3HbIX BEIIECTB, BHIICTSI UX
CYIIECTBEHHBIE TIPU3HAKH;

® pa3IMYaTh XUMHUYECKUE U (PU3UYECKHE SIBICHHUS,

® BBISIBIIATH TPHU3HAKH, CBHUJETENBCTBYIOUIME O TMPOTEKAHUU XUMHYECKOM
PEaKIy MPHU BBITIOJTHEHNN XUMHYECKOTO OIIBITa;

e co0o1aTh MpaBuiia 6e30macHoi paboThl TPH MPOBEACHUH OIBITOB;
M0JIb30BaThCs JTAOOPATOPHBIM 000PYA0BAHUEM U TIOCYI0H;
XapaKkTepu30BaTh (U3MUECKUE U XUMHUUECKHE CBOMCTBA MIPOCTHIX BEIIECTB;
HOJIy4aTh, COOUPATh KUCIOPOJ ¥ BOJOPOJT;
pacro3HaBaTh OMBITHBIM ITyTEM Tra3000pa3HbIC BEIIECTBRA,
PacKpBIBATH CMBICII TIOHSATHS «PacTBOPY;

® BBIYUCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® XapakTepu30BaTh (QU3NYECKUE M XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB: OKCHJIOB, KUCIOT, OCHOBAHHIA, COJICH;

® OmpenessiTh TNPUHAMJICKHOCTh  BEIIECTB K  ONPEACICHHOMY  KIIaccy
COCIUHECHUM;

® TIPOBOJIUTH OIBITHI, TIOJTBEPKIAIONINE XMMUYECKHE CBOWCTBAa M3yYEHHBIX
KJIaCCOB HEOPTAaHUYECKUX BEIECTB;

® DPAacIO3HABATh OIMBITHBIM ITyTEM PACTBOPHI KUCIIOT | MIEIOYEH 10 H3MEHEHHIO
OKpacKH WHANKATOPA;

Yuenuk nonyuum ¢ozmorcnocme nayuumoca:

® gvi0gUeAMb U NPOBEPAMb IKCHEPUMEHMANTbHO 2UNOMe3bl O XUMUYECKUX
CBOUICMBAX BewjecCms8 HaA OCHO8E UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CIYNAMb
8 XumuyecKue peakyuu, o xapakmepe u npooOyKmax pasiutiHulX XUMUYECKUX peaKyull;

® Xapaxmepuszogams Gewjecmed Nno CcOCmagy, CMpPOEHUI0 U CE8OUCMBAM,
yCmanasenueamy NPUYUHHO-CTIeOCTNEEHHbLE ces3uU MedHcoy OaHHbIMU
Xapaxmepucmukamu eeujecmad;

® UCNONBL3068aMb NPUOOPEemenHble KIouedble KOMNeMmeHYuu npu 6bINOJHeHUU
NPOEKmMOo8 U YueOHO-UCCIe008AMENbCKUX 3A0ay NO U3YHYEHUIO CBOUCME, CNnocobos
NOJYYeHUsl U pACNO3HABAHUS 8eLUYeCE.

9 knacc

Y4YeHHUK HAYy4YUTCH:

® PACKpbIBATh CMBICI MOHITUH «UOH», «KATUOH», «AHUOHY», «IJIEKTPOJIUTHIY,
«CHEDJIEKTPOJIUTBIY, «QJIEKTPOJUTUYECKAS TUCCOLUALIHS.

® [POBOJMTH PEAKLIMH, IOATBEPKAAOIINE KAUECTBEHHBIN COCTaB BEILIECTB;

® Ha3bIBaTh (AKTOPHI, BIUSIONIME HA CKOPOCTh XUMHYECKOU PEaKInu;

® IPOBOAUTH OMBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YUYECHHI0 XMMHUYECKHX
CBOMCTB razo00pa3HbIX BEILIECTB: YTIEKUCIOro ra3a, aMMHaKa;

® pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBRA;

® XapaKTepU30BaATh B3AUMOCBS3b ME¥K/ly COCTABOM, CTPOCHUEM U CBOWCTBAMU,;

® OILICHUBATh BJIMSHUE XHMHUYECKOTO 3arpsA3HECHUS OKPYKAOIIEH Cpeabl Ha
OpraHu3M 4YeJOBEKa;

® paMOTHO OOpAIaThCs C BEIIECTBAMHU B IOBCEAHEBHOM XKU3HU

Yuenuk nonyuum 6o3mosicnocmo nayuumoca:
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® gvlOGUCAMb U NPOBEPSAMb IKCNEPUMEHMANILHO 2SUNOME3bl O pe3yibmamax
8030eticmsusl pa3TudHbIX aKmopos Ha UsMeHeHue CKOPOCU XUMUYECKOU PeaKyuu,

® UCnonbL308aMb NpUOOpemenHvle 3HAHUSA 071 IKOJN02UUEeCKU 2SPAMOMHO20
nogeoenUs 8 OKpydcarouell cpeoe;

® 00BEeKMUBHO OyeHugamv UHGOpMAYUIO O Gewjecmeax U XUMUYECKUX
npoyeccax,

® KpumuyecKku OMHOCUMBCSL K NCe8OOHAYYHOU ungopmayuu,
He00bpOCcoB8eCMHOl peKilame 8 CPeOCmB8ax MAaccoBol UHgopmayuu;

® 0CO3HaBaAMb 3HAUEHUe MeopPemuUdecKUx 3HAHUL No Xumuu OJis NPaKmu4ecKou
oesmenbHOCmuU 4enoeeKd,

® cozdasamb MoOOenu U cxemvl O/ peuleHusi Y4eOHbIX U HO3HABAMETbHbIX
3a0a4;, NOHUMAMb HeoOX00UMOCMb COONIOOeHUsT NPEeONUCAHUL, NpPedlazaemvix 6
UHCMPYKYUSAX NO UCNOTIbI0BAHUIO 1€KAPCME, CPe0Cm8 OblMOBOU XUMUU U OD.

IInaHupyeMbIMHU pe3yabTATAMHU MPOEKTHO-UCCIEI0BATEIbCKOM AeATeTbHOCTH
o0y4aromuxcs
BrpInyCKHUK HAYYUTCH:
* BBITTOJTHATH y4eOHOE MCCIICIOBAHUE U YYCOHBIN MPOCKT, MCIOIb3Ysl 000pyI0BaHHE,
MOJICJTH, METOJIbI ¥l IIPUEMBI, aJICKBATHBIC IIOCTaBICHHOM MpodiieMe;
* pacro3HaBaTh M CTaBUTH BOIPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITH IOJYyYCHBI
yTEM HCCIIe0BaHMS, (OPMYJIMPOBATH BEITEKAIOIINE U3 UCCIICIOBAHUS BEIBOIBL;
* HCIIOJIh30BaTh TaKWE€ MAaTEMaTUYECKHE METOAbl W TPUEMBI, KaK aOCTpakIus |
ujean3alys, J10Ka3aTelabCTBO, JOKA3aTeIbCTBO OT MPOTUBHOTO, JI0KA3aTEeILCTBO IO
aHAJOTUH, OIpPOBEp)KEHUE, KOHTP TMpPUMEp, HUHAYKTHUBHbIE U JIEIYKTUBHbBIC
paccyKIeHus, TOCTPOCHUE U UCTIOJTHEHUE ATOPUTMA;
* HCTIOJIB30BaTh TAKWE €CTECTBEHHOHAYYHBbIE€ METOJBI U MPUEMBI, KaKk HaOIoJIeHue,
IIOCTAaHOBKa TPOOJIEMBbI, BBIIBIDKEHHE  «XOpOIIEH THUIOTE3bD», JKCIEPUMEHT,
TEOpEeTUYECKOe 0OOCHOBAHHE, YCTAHOBICHUE TPAHUI] IPUMEHUMOCTH MOJIETIN/TEOPHUH;
* SICHO, JIOTUYHO M TOYHO HM3JlaraTh CBOIO TOYKY 3PEHHs, HMCIOJIb30BaTH SI3BIKOBBIC
Cpe/aCTBa, aJleKBaTHBIC 00CYkKaaeMoil IpodiiemMe;
* o4ath (aKThl OT CYXKICHUW, MHEHUW W OIIEHOK, KPUTUYECKH OTHOCUTBHCS K
CYXKIECHUSM, MHEHHUSM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS,
* PE3EHTOBATHh COOCTBEHHBIE MTPOCKTHO-UCCIIEI0BATEIHCKUE MTPOTYKTHI.
Buinycknuk nonyuum 603mMO0x4CHOCIb HAYYUMBCA:
* CaMoCmosImMenbHO 3a0YMbl8AMb, NIAHUPOBAMb U GLINOIHAMb YUeOHOe UCCIed08aHue,
VUEOHDIU U COYUATbHBIL NPOEKN,
* UCNONIL306AMb MaKue mamemamuieckue memoobl U HPUEMbl, KAK nepeoop
JI02UYECKUX 803MOIHCHOCMEU, MamemMamuyeckoe MooeIuposanue;
* UCNONBL306AMb  MAKUE  eCMeCcm8eHHOHAY4YHble  MemoObl U NpUeMvl,  Kak
abcmpazuposanue om npusxooAwWux Gakmopos, npoeepKa Ha COBMECMUMOCHb C
Opy2uMU U38ECMHBIMU hakmamu;
* YeleHanpasieHHo U OCO3HAHHO PA36U8AMb C80U KOMMYHUKAMUGHbIE CNOCOOHOCMU,
0C6auU8aMb HOBbLE SA3bIKOBbIE CPEOCMBA;
* 0CO3HABAMb C8OI0 OMEEMCMEEHHOCb 3d 00CMOBEPHOCHb NOLYYEHHbIX 3HAHUU, 3d
Kauecmeo 8bINOJIHEHHO20 NPOEKMA U UCCIeO008AHUSL.
Conep:kanue Kypca BHEYPOUHO¥ JesITeTbHOCTH



8 Ki1acc
BBegeHue B IPOEKTHO-HUCC/IEI0BATEILCKYIO AeATeJIbHOCTh. MeTozsl
MO3HAaHMsI:  HAONIOJIEHWE, HCCIEOBaHME, OJKclepuMeHT. [IpaBuia  TeXHUKH
0e30MacHOCTU TpU paboTe B XUMHYECKOM JtabopaTopun. TUIBI NPOEKTOB. ITaIlbl
BBITIOJIHEHUS TIPOEKTa U uccienoBaHus. JlabopatopHas mocyna u jgabopaTopHOE
obopynoBanue. [Ipuembr oOpareHus ¢ 1abopaTopHOI NMOCYI0M, HarpeBaHUsI BEIIECTB.

Tema 1. Ynucrtble BemecTBa U cMecu. PactBopsl. Vccnenosanue usmueckux
CBOWCTB BellecTB. UnCThie BeniecTBa U cMecu. OJHOPOIHBIE U HEOAHOPOIHBIE CMECH.
Crnoco0Osbl paznenenust cMeceid. PactBopsl. PactBopuMocTs BemiecTB. THIIBI pacTBOPOB.
PactBopenune — Qusuko-xumudeckuid mnpouecc. Kpucramioruaparsl. BeipanuBanue
KPUCTAJUIOB M3 HACBIIMICHHBIX pacTBOPOB. IloimydeHue KpUCTaIOB COJM METOJ0M
BbITIApUBaHMs pacTBopa. Kpucrtamisl B npupoae U TexHuke. OUncTKa 3arpsi3HEHHbBIX
BEIECTB (PUIBTPOBAaHWEM, BBIIAPUBAHUEM, BO3TOHKOM, MEpeKpHUCTAIU3AIIUCH,
muctwusinuen.  OxpaHa  BOAHBIX — pecypcoB. [IpoGnema  mpecHOW  BOJIBL.
CpaBHUTENIBHBIN aHAJIN3 BOJIBI.

Tema 2. T'a3o00pa3noe cocrosinue BemecTrBa. Kuciaopoa. Bogopon.
["a3000pa3noe cocrostHue BemiecTBa. OTHOCUTENbHAS IUIOTHOCTH Tra3oB. Kucnopon —
XUMHUYECKUI 3JIEMEHT M NPOCTOE BemecTBO. [lomydeHue Kuciiopoaa pas3iiokKEeHHUEM
nepMaHranata Kajaus, nepokcuga Bojopoaa. CrnocoObl coOupaHusi Tra3oB: METOJ
BBITECHEHHMsI BO3JlyXa M METOJl BBITECHEHHS BoAbl. MccimemoBaHue (QU3HUECKUX H
XUMUYECKUX CBOMCTB Kuciopoaa. Pacmno3HaBanue kuciopoja. Bomopon -
XUMHYECKUH AJIIEMEHT M MpocToe BemlecTBo. [lomydeHue Bomopoaa B JabopaTopuu u
uccienoBanue ero cBoMcTB. Pacmo3naBanume Bojopoaa. CrnocoObl MOTyYeHUs
BOJIOPO/Ia B MPOMBIIINIEHHOCTH. Bo0po1 — TOIIMBO OyayIiero.

Tema 3. BemecTBa Bokpyr Hac. Knaccudukariys BeecTB: MPOCTHIE U CIOXKHBIE
BEIIECTBA: HEOpPraHWYeckue | opraHudyeckue BemectBa. (OcoOble CBOMCTBa
opranndeckux BemiecTB. OOHapykeHHE KpaxMalia B OpPraHMYECKHMX BEIIeCTBaX IpH
IOMOIIKM pacTtBopa #oxa. Jlomamuuii skcnepumeHT. HHnukatopsl. 3meHeHne
OKpacKH MHAMKATOPOB B pa3IMYHbIX cpeAax. MccinenoBanue BOIHON cpellbl paCTBOPOB
COJIbI, YKCYCHOM KHCIIOTBI, MOIOIIUX cpencTB. [IpobieMa 0e30macHOro UCmoab30BaHuUs
BEIIECTB MU XUMHYECKUX PEAKIMi B MOBCEIHEBHOW >XKM3HHU. TOKCHUYHBIC, TOPIOYHE U
B3PBIBOOIIACHBIE BEIIECTBA. bBITOBAss XUMUUYECKast TPAMOTHOCTb.

Tema 4. Ilepuoauyecknii 3aKOH M NePHOAMYECKAS CHCTEeMa XMMHUYECKHUX
3jeMenToB /.. MenaeseeBa lcropus otkpsitus [lepronnueckoro 3akona. Ku3Hb
n pesarensHocth  J[.M.Menneneera. Munu-npoekthl «llacmopt XHMMHYECKOTO
snemeHTa». 3Hauenue [lepuoanueckoro 3akona /.M. Menneneena.

9 kaace

Tema 1. Xwumunueckue peakuuu. CKOpPOCTh XUMHUYECKOM  pEaKIUH.
HccnenoBanne BIWSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEAKITUU.
Kartanuzatopsl 1 MHTMOUTOPBL. DIAEKTPOIUTHYECKAS] AUCCOLUALMS. DIEKTPOJIUTHI U
HedJIeKTpouThl. HMccnenoBaHue  AIEKTPONPOBOJAHOCTH  BEIIECTB. 3aBUCHUMOCTD
CTETICHH JHUCCOIMAIMA OT Pa3NWYHBIX (HAKTOPOB (KOHIICHTPALIUU AJICKTPOJIUTA,
temneparypsl). KauecTBeHHbIE peaKI[My Ha BaXKHEHIINE KATUOHBI U AHUOHBI.

Tema 2. HeMeTauibl U MX COeIMHEHUs. SIBIEHHE aIOTPONUU. AJUIOTPONHBIE
MoauduKauuu Ccepbl, Kuciaopoaa, Qocdopa, yriepoga U KpemHus. ['aloreHsl.
buonornueckass ponp  COCAMHEHHMM  TaJIOT€HOB. TOKCMYHOCTHh  TaJIOTE€HOB.
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HccnenoBanue CBOMCTB CEPHOM M a30THOM KHCIOT. AMMHAK: CIOCOOBI MOJTYYEHUS,
uccieoBaHne (PU3NUeCKuX U XMMHYECKUX cBOMCTB. OOJlacTh MPUMEHEHUS aMMHaKa.
Conu ammonusi. A3otHble U (pochopHble ynoopenus. KpemHuil U ero coeauHeHus.
CunukaTHas MPOMBIIIEHHOCTh: TPOU3BOJICTBO CTEKJIA, KEPAMUKHU, IEMEHTA.

Tema 3. Meranabl U ux coeaumHeHus. lccienoBaHue CBOMCTB METAJUIOB.
[IlemouHbIe U IIETOYHO3EMEIBHBIE METAIBl — OCOOEHHOCTH (DU3UYECKUX CBOWCTB,
BBICOKAsl XUMHUYECKas aKTHUBHOCTb. B3aumMojeicTBue ¢ BOJoMl ¢ 00Opa3oBaHUEM
nienoveit. AmromuHui. JlokazarenbCcTBO aM(pOTEPHOCTH COEAMHEHU aTIOMUHUSL.
[Ipuuyuna manoil akTHBHOCTH amtoMUHUsA. COCOOBI MOMyUYEHUs aTlOMUHUSA U 00J1acTH
MIPUMEHEHUS B MPOMBINLICHHOCTH. JKene30 u ero cruiaBel (cTalb, 4yryH). Meas u e¢
criaBbl (OpoH3a, JnaTtyHb, Menbxuop). Kopposus metamnos. UccnenoBanue BIUSHUS
Ha CKOPOCTh KOPPO3UHU Keje3a Pa3IuuHbIX (PAKTOPOB CPE/IbI.

Tembl ncclie10BATEILCKUX POEKTOB:
ATOM M €ro CTpOEHUE.
Hcropust XUMUYECKOTO S3BIKA.
Kuzup u nesarensHocTs .. MeHeneena.
[TacmopT XUMHYECKOTO DJIEMEHTA.
Yucrele BemecTBa 1 cMecu. CriocoObl pa3aesieHus CMecei.
BemectBa B Moem jiome.
HccnenoBanue 3eKTpONPOBOJIHOCTH BEIIECTB.
Kpucrannoruapartel. BeipamuBanue KpUCTaUIOB B IOMAIIHUX YCITOBUSX.
KauecTBeHHbIE peakIni Ha HOHBI.
10 @dakTophbl, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEaKIUu.
11. KectkocTb Bosibl. CrIOCOOBI yCTpaHEHUs KECTKOCTH BOIBI.
12. Koppo3zust MetasuioB. @akTopsbl, BIUSIONINE HA KOPPO3HUIO.
13. CriiaBbl METAJLIOB.
14. CunukatHasi NPOMBIIIJIEHHOCTb.
15. O30HOBBIN IIIUT IUIAHETHI.
16. CocTaB Ta0ayHOrO JIbIMA.
17.VccnenoBanue KauecTBa HEKOTOPHIX TPOAYKTOB MUTAHUS.
18. beiToBas XUMus U €€ BIUSHHUE HA OPTaHU3M UYeJIOBEKA.
19. Bnaxusie candeTku — IpyT WIK Bpar?
20. XuMHus 1 BOEHHOE JIEJIO.

WoNoarwWNE

OObekTaMu  OIEHKH JIOCTMOKCHHM oOydarommxcs —sBistorcsa:  «llopTtdens
JTOCTKEHUN», TIPE3CHTAIUS MPOJYKTa WIM HUCCIEAOBAaHUS, a TakKe HaOIo/IeHne 3a
paboroit oOyuaromuxcsi. CyObeKThl OIEHKH B TEPBBIX JIBYX CIIy4asX MOTYT OBIThH
pPa3HBIMHU: PYKOBOJUTENIb IMPOCKTA, IMEJArord; TMPU OICHKE MPE3CHTAIMH — TaKKe
oOydaromuecs: U ponutenu. HaGmronenne u omeHkKy paboT, moprdens MPOEKTHO-
MCCJIEIOBATEILCKON JIEATETLHOCTH MPOBOJUT TOJHKO PYKOBOAMTENIb MPOEKTa IO
KpUTEPHSIM, H3JIOXKEHHBIM B  [lOJOXKEHMH O  MPOEKTHO-HCCIEIOBATEIIHCKOM
JESITEIBHOCTH 00 yJaroIIXCsl.

JlocTkeHne  pe3yidbTaTOB  OCBOCHHS  MPOTPAMMBI  Kypca  BHEYPOYHOMU
JESTENHHOCTH TIOJITICKUT OLICHKE 3(PPEKTUBHOCTH IO KPUTEPHUSIM:

- KOJMYECTBO TPHU30BHIX MECT B MPEIMETHBIX OJIMMITHAIaX, HAYYHO-TIPAKTHICCKUX
KOH(pepeHIUAX, PEeCTUBANIAX, MPOCKTAX, KOHKYPCaX Pa3IMIHOTO YPOBHS;
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- Haluyue pa3padOTaHHBIX U OMYOJIMKOBAHHBIX MPOEKTOB (MCCIEIOBAaHUN) B
MEPUOANYECKUX MEJArOTUYECKUX U3JJaHUIX U Ha UHTEPHET-calTax.

TemaTnyeckoe mianHupoBaHue. 8 Kiace

OcHOBHOe cojiepKaHKe M0 TeMaM XapakTepuCcTHKA OCHOBHBIX BH/10B
1eATeJIbHOCTH
BeejieHne B NPOEKTHO-HCCJIEA0BATEIbCKYIO JeATEJbLHOCTh (3 yaca)

1 1.Metonpl no3Hanus: HaOmoAaeHue, | CobmonaTs npasmwia Th. Oka3piBaTh
UCCJIEJOBAHUE, SKCIIEPUMEHT. NEPBYIO MOMOIIb [TPU OTPABJICHUSX,
[IpaBuna Th B xumuueckou 0’KOTax Y TpaBMax, CBS3aHHBIX C
1a00paTopuu. peaKkTUBaMu U 1a00PaATOPHBIM

2 2. Tunbl IPOEKTOB. ITaITbI 06opyROBAHHEM.

BBITIONHEHMS TPOCKTA 1 XapakTepu3oBaTh KiIacCUu()UKAIIIO
N —— MIPOEKTOB, ONMKUCHIBATH OCHOBHBIE ATAIbI

paboTHI HaJ MPOEKTOM U HCCIIEIOBAHUEM.
Paznuuarts 1abopaTopHoe 000py10BaHUE.
N3yuath cTpoeHue MIaMEHH, BbIIBUTas
TUIIOTE3bI U MPOBEPSI UX

3 3.JIabopaTopHas mocyzaa u
nmaboparopHoe 000pyI0BaHHUE.
[TpreMbl HarpeBaHUS BEIIECTB.

AKCIEPUMEHTAIIBHO.
Tema 1. Unctbie BemecTBa u cMecu. PactBopsl (12 yacoB)
4 1.AccnenoBanue hpU3MIECKUX HaOmromaTs cBOiiCcTBA BELIECTB U UX
CBOMCTB BellleCTB (BOJIbl, caxapa, W3MEHEHHUS B X0JI€ XUMHUUECKUX PEaKIuil.
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[IOBAPEHHOM COJIX, ATFOMUHHS, [IpoBOAUTE XUMUYECKUM DKCIIEPUMEHT.

MEZIH, CEpbl, MeJla, YKCYCHOU Cobmonats npasuna Th.
KHCIIOTHI, KUCIIOPOJa, YIIACKUCIOTo | Paznuyars 0HOPOIHBIE U HEOAHOPOIHbBIE
rasa). CMECH, COCTABJIATH IJIaH PA3ACICHUS

S) 2. HucTele BELIECTBA U CMECH. CMECH.
OnHOpoAHbBIE U HEOTHOPOIHbIE Pa3znenats cMecu MeTo1aMu OTCTauBaHMS,
cmecu. CriocoObl pa3aesieHus (UIBTPOBAHUSA U BbITTAPUBAHUS.
CMECEH. XapakTepu3oBaTh GU3HUECKYIO U

6 3. PacTBODEI — OAHOPONHEIC CMCCH, XUMHYECKYIO COCTaBIISIOLIME MTpoliecca

PacTBOPEHHSI.

PactBOpUMOCTH BelIECTB. .
['oTOBHUTH paCTBOPHI PA3JTUYHOU

HaCBIH_ICHHBIC PacCTBOPBLI.

KOHICHTPAIUU, BBIYUCIIATH MACCOBYHO

7 4. PactBopenue — pu3mnKo-
. JIOJIF0 PaCTBOPEHHOI'O BELIECTBA B
XUMHUYECKHUM ITPOLIECC.
acTBOpeE;
8 5. Kpucramnoruapartsi. p pe,
Paznuuats NoHATHSA «BEllIECTBA
9 0. BBIpaH_II/IBaHI/Ie KPUCTAJIJIOB U3 MOJICKYJIIPHOT'O CTPOCHUA» U «BCUICCTBA
HACBIIIEHHBIX PACTBOPOB HCMOJICKYJISIPHOTI'O CTPOCHU.
(I10BapeHHOIt COJTH, MEJHOTO OnpenensaTh NOHATHE «KPUCTATUTUYECKAS]
KYIIOpOCa, aJIIOMO-KaJIUEBBIX PCLICTKA».
KBACIIOB). [Tonb30BaThCst HHPOPMaLIUEH U3 IPYTUX
10 | 7.IoydeHue KPUCTAILIOB COJIH VICTOYHUKOB JJIS IOJATOTOBKU IPOEKTOB.

METOJIOM BBIIAPHBAHMS pacTBOpa. | BBIABUIaTh THIIOTE3bl, y4aCTBOBATE B
00CYyKI€HUH, apTyMEHTUPOBATh CBOIO

TOUKY 3peHus. DUKCUpoBaTh CBOU
HaOM01eHNs], 0)OPMIIATH Pe3yIbTaThl
UCClieIoBaHul. [ OTOBUTH IPEe3EHTAIIHH.

11 | 8. Kpucrasmisl B Ipupojie u
TEXHUKE.

12 | 9.0uucTKka 3arpsA3HCHHBIX BCIICCTB
(buIpTpOBaHNUEM, BBIMTAPUBAHUEM,
BO3TOHKOM, IEPEKPUCTALTIU3ALUACH,
TUCTUILISIIUCH.

13 | 10.Boxa B mpupoze. [Ipobrema
npecHoi BoJbl. OXpaHa BOJIHBIX
pECypCOB.

14 | 11.CpaBHUTEIBHBIN aHAIN3 BOJIbI
U3 Pa3JIUYHBIX UICTOUHHKOB.

15 | 12. 3amuTa mpoeKTOB O TEME
«YucTele BelecTBa 1 CMECH.

PacTBopbI»
Tema 2. I'azo00pa3Hoe cocTosinue BemecTBa. Kuciaopoa. Bogopoa. (6 yacos)
16 | 1.Ta3000pa3Hoe cocTostHUE HccnenoBaTh CBOMCTBA M3y4aeMbIX
BerecTBa. OTHOCHUTETbHAS BEIIIECTB.
IJIOTHOCTH T'a30B. CriocoObl Hab6ntonate pusnueckue 1 XuMU4ecKue
coOupaHus Ta30B: METO]T PEBPAICHUS U3y4aeMbIX BEIECTB.
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BBITCCHCHHUSA BO3JyXa 1 METO
BBITCCHCHMUA BOABI.

OnuceiBaTh XUMHUYECKUE PEAKIIHH,
HaOJII0JaeMBIE B XOI€

17 | 2. Kucnopon — xumudeckui JIEMOHCTPAIMOHHOTO U JJaOOPaTOPHOTO
AJIEMEHT U IPOCTOE BEMIECTBO. JKCIEpUMEHTA. JlenaTs BEIBOABI U3
[Tomyuenue kucimopona PE3YJAbTATOB NPOBEACHHBIX XUMUUYECKUAX
pa3yIoKEHNEM IEPMAHraHaTa OIBITOB. Y4YacTBOBaTb B COBMECTHOM
KaJIvsl, IEPOKCHUIA BOAOPOAA. 00CYXJIEHUH PE3yJbTaTOB OIBITOB.

18 | 3. UccaenoBanue pU3NIECKUX U Pacnio3HaBaTh ONBITHBIM IIyTEM KHCIIOPOA
XUMHYECKUX CBOMCTB KHCIOpoaa. | U Boaopoxa. CobmonaTh npaBuia TEXHUKK
Pacnio3HaBaHue KUCIOpoa. 6e3onacHocTu. OKa3bpIBaTh NEPBYIO

19 | 4. Bogopoa — XUMUYECKHI MOMOIIIb MPHU OTPABICHUSIX, 0KOTAX U
AJIEMEHT U TIPOCTOE BEIIECTBO. TpaBMax, CBSI3aHHBIX C PEAKTUBAMHU U
[Monydenue BOAOPOIA B 71a60paTOPHBIM 000PYIOBAHHUEM.
1a60paTOPUM U UCCIIEAOBAHUE €TO [Tonb30BaThCs MHPOPMALUEN U3 IPYTUX
cBolcTB. PacriosHaBanue HMCTOYHUKOB JIJISI TOJATOTOBKH MTPOCKTOB:
BOAOPO/IA. CIIpaBOYHas JuTeparypa, IHTepHeT.

20 | 5. Cnoco6sl monyuenus Bogopoaa | OGopMisATs pe3ynbTaThl HCCIIEI0BAHUN.
B IPOMBILJIEHHOCTH. Bomopon —

TOTUTMBO Oy IyIIETO.

21 | 6. 3ammuTa MPOEKTOB 10 TEME
«["a3000pa3Hoe cocTostHUE
BEILIECTBA»

Tema 3. BemecTBa BOKpYr Hac. (7 4acoB)

22 | 1.Knaccudukaius BEeUIecTB: Paznuuath OCHOBHBIE KJIACChI
IIPOCTHIE U CJIOKHBIE BEILIECTBA: HEOPraHMYECKUX BEIIECTB 10 XUMHUYECKUM
HEOPraHUYECKUE U OPraHUYECKHE dbopMyaMm 1 XapakTepHbIM CBOWCTBAM.
BEILECTBA. OnpenensiTe KUCIOTHI U HIETI0YH C

23 | 2.0co0bIc CBOMCTBA OPraHUYECKUX | IIOMOLIbIO MHAUKATOPOB. Pacmno3naBaTh
BemiecTs. OOHapyKeHHMe Kpaxmalia | OpPraHM4eCKUE BELECTBA, OOHAPYKUBATh
B OPraHMYECKUX BEILECTBAX MPHU Kpaxmajl B IPOAYKTaxX MUTAHUS C
IIOMOIIM pacTBopa Hoja. IIOMOLIBIO pacTBOpa Monaa. Berasurate u
JIOMaIIHHIH SKCICPUMEHT. MIPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3bI O

24 | 3. Maaukatopel. U3MeHeHHUE XUMHUYECKUX CBOMCTBAX BEIIESCTB Ha
OKpacKH UHAUKATOPOB B OCHOBE MX COCTaBa U CTPOECHUS, UX
pa3JIMYHBIX CpeAax. CIIOCOOHOCTH BCTYMATh B XUMUUECKHE

25 | 4.MccnenoBaHue BOIHOM CPEIbI peakuuu, 0 XapakTepe U IpoAYyKTax
pPacTBOPOB COJBI, YKCYCHOM PA3JIMYHBIX XUMHUUYECKUX PEAKIIHIL.
KHUCJIOTBI, MOIOIIIMX CPEJICTB. CobntoaTh npaBuia TEXHUKU

26 | 5.IIpo6nema 6e30macHOTO 0e30MaCHOCTH.

HCIIOJIb30BaHUS BEILIECTB U Jlenateb BBIBOJBI U3 PE3YILTATOB
XUMHUYECKUX PEAKLIUN B MPOBEACHHBIX XUMUYECKHUX OTIBITOB.
HOBCGI{HGBHOﬁ KU3HU. Y4yacTBOBaTH B COBMECTHOM 06CY)KI[€HI/II/I

27 | 6. TokcuuHbIe, TOPIOYNE U pe3ynbTaToB OnbITOB. 1IpoBOANTE

B3PBIBOONACHBIC BENIECTBA.
briToBasg xummuueckas

JIOMAIIIHUM 3KcriepuMeHT. OLleHNBaTh
YKA3HCHHBIE CUTyalluH C TOUKH 3pCHUS
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I'PaMOTHOCTb. Oe3omacHOro oopasa KU3HU U COXpaHEHUS

28 | 7. 3ammrTa MpoeKTOB U 3JI0pOBbS
HCCIIEIOBAHUN I10 TEME
«BemecTBa BOKpyT Hacy

Tema 4. Ileppoanvecknii 3aK0H ¥ epUOAHYECKASI CHCTEMAa XMMHUYECKHUX
jeMeHTOB /.. MenpesieeBa (8 yacoB)

29 | 1.McTopust OTKpBITHS DopMyIIUPOBATH NTEPUOANYECKUN 3aKOH /1.
[lepunoanueckoro 3akoHa. N. Menneneesa u pacKpblBaTh €r0 CMBICII.

30 | 2.0Ku3Hb U 1€4T€IbHOCTD OnuceIBaTh U XapaKTEPU30BATH CTPYKTYPY
J..MeHnneneesa. tabnuiel «llepuoauyeckas cuctema

31 | 3. 3nauenue Ilepuonnueckoro XUMHYECKHUX d1eMeHTOB /JI. 1.
3akoHa J/I.1. Menaeneena. Menpeneena.

32- | 4-5.Munu-tipoektsl «[lacmopt ITonb3oBaTbcs OMOAMOTEUHBIMU

33 | XUMHUYECKOTO DJIEMEHTAY. KaTajoraMu, CrieiMaibHbIMH

34- | 6-7. 3amura MPOEKTOB IO TEME CIIpaBOYHHUKAMH,

35 «HepI/IOIII/I‘ICCKI/Iﬁ 3aKOH U YHUBCPCAJTbHBIMUA SHITUKJIOTICAUAMU JIJIA
nepuogudeckas cucreMa IIOUCKa y‘{e6H0ﬁ I/IH(i)OpMaIII/II/I.
XAMUYECKHX 311eMeHToB J[. 1. Bocrnntanue poccuicKkon rpaxx1aHCKOu
MGH}ICHCCB&» HACHTUYHOCTU: IIATPHUOTHU3MA, JIFOOBU U

36 | 6. [IpomexxyTOUYHast aTTECTAITHSI. yBaxKeHHIO K OTE4eCTBY, 4yBCTBA
3a1111/1Ta HCCJIEJOBATEIIBCKOTO ropaoCTu 3a pOCCHfICKyIO XUMHUYCCKYIO
IIPOEKTA. HayKy.

OdopMIIATh U MIPEACTABIATH B PA3INYHBIX
dbopmMax pe3ynbTaThl IPOEKTOB U
MCCIICIOBAaHUN. Y4YacTBOBAThH B
00CYXIeHUH pabOT TOBAPUIIICH.
3anuuiaTh CBOI MPOEKTHO-
HCCJIeI0BATEIbCKYIO pa0OoTy, aHATTU3UPYS
LM U 331a44 paboThl, TOCTUTHYTHIC
pe3yabTaThl, 0TBEYATh HA BONPOCHI
YUYUTEJIS] U TOBAPHUIIIEH.

TemaTuyeckoe njanupoBanue. 9 kiace

Tema 1. Xumuueckue peakunu (84acos)

1 1.CxopocTh xumuyeckoi peakimu. | McciaenoBaTh yCI0BHS, BIUSIONINE HA
HccnenoBanue BIusHUA CKOpPOCTh XMMUYECKON PEAKIINH.
pasTUYHBIX (PaKTOPOB HA CKOPOCTh | [IpOBOAUTE rPpyIIIOBHIE HAOTIOACHUS BO
XUMHYECKHX PEAKIIUM. BpeMsI MPOBEICHUS J1a0OPATOPHBIX

2 2.KaTanu3aTopsl 1 HHTHOUTOPBI. OTBITOB. Y4YacTBOBAaTh B 00CYKICHUU

3 3.OneKTpoauTHYeCcKas pe3yJIbTaTOB ONBITOB.

JUcconranus. DJIEKTPOIUTHI U JlaBaTp onpeaeneHnst NIOHATUN
HesJiekTposuThl. ccnenoBanue «QIIEKTPOJIUTY, «HEIIICKTPOJIUT,
3JIEKTPOINPOBOTHOCTH BEIIECTB. «QIIEKTPOJIUTUYECKAS JUCCOLINALINAS.

4 4.3aBUCUMOCTB CTETIEHU HccnenoBaTh CBOMCTBA PACTBOPOB
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JUCCOLIMALIMY OT Pa3IUYHbIX
(bakTOpoB (KOHILIEHTPAIIUU
AIEKTPOJIMTA, TEMIIEPATYPHI).

3IIEKTPOJIUTOB.
Cobmonats npasuna Th.
XapakTepu30BaTh YCIOBUS TCUCHUS

5 5. Peakuuu noHHOTO OOMEHA U peakiuii B pacTBOpax 3JIEKTPOIUTOB 10
YCJIOBHS UX MMPOTEKAHUS 0 KOHIIA. | KOHIA. OnpenensiTb BO3MOKHOCTh

6 6.KauecTBeHHbBIEC pEeaKkuM HA MPOTEKAHUSI PEAKIIU HOHHOT'O OOMEHA.
Ba)KHEUIIINE KATUOHBI U aHUOHBI. OOBSCHATH CYIIIHOCTh PEAKIIMil HOHHOTO

7 /. PellieHre sKCIepUMEHTaIbHbIX oOMeHa.
3aj1a4 Ha OOHAPYKEHHE CocTaBiATh HOHHBIC YPABHEHUS PEAKIIHIL.
BAKHEHIITHUX KATHOHOB ¥ aHHOHOB B | COCTABIATH COKPALICHHBIE HOHHBIC
pacTBopax. ypaBHeHus peakiuii. OOHapyXUBaTh

8 8. 3aH_II/ITa IIPOCKTOB I10 TEME Ba)KHEHIIINE KAaTUOHOBI 1 aHHOHBI B
«XHAMHUYECKUE PEAKIUI pacTBOpax 3JCKTPOJIUTOB.

OdopMIIATE U IPEJCTABIIATH B PA3IUYHBIX
dbopmax pe3yJabTaThl MPOCKTOB.
YyacTBOBaTh B 00CYX)ACHUH pabOT

Tema 2. Hemetasuibl 1 ux coeqnHenusi (134uaco)

9 1. SIBneHue amaoTponuu. XapakTepu30BaTh HEMETAJUIBl HA OCHOBE
AoTponHbie MOIUDUKAIIUH WX TIOJIOXKEHUSI B IEPUOJUICCKON CUCTEME
cepsl, Kucnopoa, pocdopa, 1 0OCOOCHHOCTEH CTPOEHUS X aTOMOB.
yriaepojia ¥ KpEMHHUSI. OOBSACHATH 3aKOHOMEPHOCTH U3MEHECHHUS

10 | 2.I'anorensl. buomornyeckast poiab | CBOMCTB HEMETAJJIOB B Ipynnax H
COEIMHEHUI TraJoreHOB. NOArpyImnax.

TOKCMYHOCTB rajJoreHoB. OnuchIBaTh CBOMCTBA BEMIECTB B XOE

11 | 3.IlpumeHeHrE TaTOT€HOB U UX JEMOHCTPALIMOHHOTO U TA00PATOPHOTO
COCJIMHEHUI B OBITY U HKCIIEPUMEHTA.

IPOMBINIJICHHOCTH. Pacnio3HaBaTh ONBITHBIM ITYTEM COJIIHYIO

12 | 4. UccnenoBaHue CBOWCTB CepHOM | KMCIIOTY M €€ COIIH, a TaKXKe OPOMUJIBI U
Y Q30THOM KHUCJIIOT. MOIUBI.

13 | 5. AMMuaK: criocoObl MONydeHus, | XaPaKTepU30BaTh aJUIOTPOITHIO
uccien0BaHne GU3NUECKUX U KHCIIOpoJia, cephl U hocdopa Kak oJIHy U3
XUMUYECKUX CBOICTB. MPUYMH MHOTO0Opa3usl BEIIECTB.

14 | 6. O6nacTu mpuMeHeHHs amMmuaka. | CONOCTABIIATE CBOMCTBA pa30aBIeHHON U

15 | 7. Conut aMMOHHUS. KOHILICHTPUPOBAHHOM CEPHOU U a30THOU

16 | 8.A3otHbIC U (ocdopHbIe KHUCJIOT. Pacro3HaBaTh ONMBITHBIM IMyTEM
yI0GpEHHSL. aMMHAK, PACTBOPBI KUCJIOT, HUTPATHI,

17 | 9. Amorponus yriepona: anmas u | POCHATHL, HOH aMMOHHS, CyTHOUIEL,
rpadur. cynbduThI, CynbdaTol.

18 | 10.KpeMHuii 1 ero coeanHEeHNS. ConocTaBisiTh CBOMCTBA OKCUIOB

19 | 11.CunnKaTHAS IPOMBIILIEHHOCTE: | YTPIEPO/Ia M KDEMHHS, OOBACHATS MpHHiHHY
MPOM3BOJICTBO CTEKNIA, Kepamuky, | HX PasTHius. Jloka3bIBaTh KMCIOTHBIN
IIeMEHTA. XapaKTep BBICHIUX OKCUIOB yTiepoaa U

20- | 12-13. MUHH-HCCICNOBAHAA 110 KpeMHUsi. Pacrio3HaBaTh ONBITHBIM ITYTEM

21 | reme «HeMeTamIb YTJIEKUCIBIN ra3, KapOOHAThI, CUJIUKATHI.

Co06n101aTh TEXHUKY O€30M1aCHOCTH.
Oxka3bIBaTh NMEPBYIO NOMOIIb OPH
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OTPABJICHUSX, O)KOTaX U TpaBMaXx,
CBSI3aHHBIX C PEaKTUBaMU U
000pyTI0BaHUEM.

Hcnonb30BaTh NPUOOPETEHHBIEC 3HAHUS U
YMEHUS B IPAKTUUECKOUN JAeSATEIbHOCTH U
IIOBCETHEBHOM KU3HU C LIETBIO
0e30macHOro o0paIieHus ¢ BeIeCTBaMU U
MaTepHallaMy U SKOJIOTHYECKU
IPaMOTHOT'O MOBEJICHUS B OKpYKaroLen
cpene.

Tema 3. MeTa/lIbl M K

x coequnenusi (9 yacoB)

22

1. UccnenoBanue huU3NIECKUX
CBOWCTB METAJLJIOB.

XapaKTepI/I3OBaTB MCTaJJIbl HA OCHOBC UX
ITIOJIOKCHHUA B HepHOI[quCKOﬁ CUCTCMC U

23

2.Illenounble u
I1eJIOYHO3EMEJIbHbIE METAIIIbI —
0COOEHHOCTH (PU3UUECKUX
CBOWCTB, BBICOKAsi XUMHUYECKasI
aKTUBHOCTbH. B3anmmoeiicTue ¢
BOJIOM ¢ 00Opa30BaHUEM IIIEJIOYCH.
O6nacTu MpUMEHEHUSI.

O0COOCHHOCTEH CTPOEHUS UX aTOMOB.
HccnenoBaTh CBOMCTBA BEIIECTB.
OOBSCHATH 3aBUCUMOCTD (DU3NUYECKUX
CBOMCTB METAJIJIOB OT BUJIa XUMHUYECKOU
CBSI3U MEXly UX atToMamu. HaGmronate
JIEMOHCTPUPYEMBIE U CAMOCTOSITEIIBHO
MIPOBOJAUMBIEC OIBITHI.

24

3.Amomunuii. JlokazaTeabCTBO
aM(OoTepHOCTH OKCHJIA U
ruApokcuaa amroMuaus. [puanna
MaJIol aKTUBHOCTH JIFOMHUHHS.

JloxazbiBaTh aM(OTEpHBIN XapaKkTep
OKCHJIOB Y TUAPOKCUOB AIIFOMUHUS U
xKesesa.

Pacrio3HaBaTh ONBITHBIM IyTEM

25

4., CiocoOBblI MTOTy4YEHHUS aTFOMUHUS
¥ 00JIaCTH MPUMEHEHHUS B
IPOMBIIIJICHHOCTH.

TUJIPOKCHI-MOHBI, HOHBI Fe?* u Fe*,
Co6monats TH, IpaBUIBHO 00PAILATLCS €
XUMHUYECKOM MOCY0i 1 1abopaTOpHBIM

26

5.7Kene3o u ero crijiaBbl (CTalb,
YyTyH).

obopynoBanuem. [Iporuno3upoBarthb
CBOICTBA HEM3YUYCHHBIX DIIEMEHTOB U HX

27

6.Menp 1 e¢ criaBbl (OpoH3a,
JaTyHb, MEJIbXUOD).

COeIMHEHUN Ha OCHOBE 3HAHUU O
MEepUOINYECKOM 3aKkoHe. Mcroap30BaTh

28

7.Koppo3us MeTauioB.
HccaenoBanue BAUSIHUSA HA
CKOPOCTh KOPPO3HUH KeJie3a
Pa3IMYHBIX (DAKTOPOB CPEIBI.

pUOOpPETCHHBIC 3HAHUS U YMCHHS B
MPAKTUYECKOM eI TEIbHOCTU U
MMOBCEIHEBHOM JKU3HHU C LICIBIO
0e30macHOro 0OpaIleHHs ¢ BeIEeCTBaMHU U

29

8.3ammTa METaIoB OT KOPPO3UH.

MaTcpualiaMu 1 9KOJIOITrH4YCCKHU

30

9. 3amuTa MUHH - POEKTOB MO
TeMe «MeTaibl ¥ UX COeTUHEHUS»

rPaMOTHOTO MOBEJEHHUS B OKPY KAIOIIEH
cpene. [enaTh BBIBOABI U3 pe3yJbTATOB
MPOBEACHHBIX XUMHYECKUX OMBITOB.
YyacTBOBaTh B COBMECTHOM OOCYKJICHUU
pe3yabTaTOB.

Hcnonp30BaTh pa3iuyHble HCTOYHUKHU
noucka uapopmanuu. Mcnonb3oBaTh
cpeactBa UKT nist opopmiiennst paboThI.

Pabora Hax M TOrOBBIM HCCJIE0OBATEIbCKUM NMPOEKTOM (44aca)
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31-
33

1-3. Odopmnenue pe3ynbTaToB
MCCJIEe10BATENbCKON IEATEIbHOCTH
B BUJie pepepara, 10Kana,
MYJIBTUMENUUHON IIPE3EHTALINU.
[IpaBuiia ohopmMieHUs TEKCTOBBIX
JTIOKYMEHTOB: CTPYKTYypa pedepara,
BCTaBKa HyMepaIliy CTPAHHII,
CO3/1aHUE OTJIABJIEHUS B TEKCTOBOM
JTOKYMEHTE, CIIHCKa
MCTIOIb30BaHHBIX UCTOYHUKOB.
Co3nanue MyJIbTUMETUITHON
pe3eHTalMH, BKIIIOYAIOIIEeH TEKCT,
n300paxkeHus, rpaduku,
aHUMAIIUIO, 3BYKOBOE
CONPOBOXKJICHHE.

3HaTh TpeOOBaHUA K 0)OPMIICHHUIO
pE3yJIbTaTOB MIPOEKTHOU pabOTHI.
Hcnonb3oBats cpeactsa MKT B o0paboTke
Y IIPEJICTABJIEHUU PE3YJIbTaTOB
UCCIIEIOBAHNUs. Y4acTBOBAThH B
00CYXXJIEHUH MTPOEKTOB TOBAPHUIIEH.
JlaBaTh OLIEHKY MPOIeIaHHOM padoTe.
[{enenanpaBiieHHO U OCO3HAHHO Pa3BUBATh
CBOM KOMMYHHKATHBHBIE CITOCOOHOCTH,
OCBauBaTh HOBBIE SI3bIKOBBIE CPEJICTBA.
Oco3HaBaTh CBOIO OTBETCTBEHHOCTH 3a
JIOCTOBEPHOCTb MOJIyYEHHBIX 3HAHUH, 32
KayeCTBO BBIMOJIHEHHOTO MPOEKTa
3anmuaTh CBOIO MPOEKTHO-
UCCJIeI0BATEIbCKYIO pabOTy, aHATTU3UPYS

34

[IpomexyTouHas aTTECTALUS.
3aluTa UCCiIe10BaTENbCKOTO
IIPOEKT.

eIk U 3aa4u pa6OTBI, HOCTUTHYTHIC
PE3YIbTAaThI, OTBCYATH HA BOIIPOCHI
YUUTCII U TOBapHHIGﬁ.
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