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1.BBenenue

Pabowas mporpamma Kypca BHEYpOUHOU nestedbHOCTH «lIpoexkTHo-HmccnenoBarenbeKas
JEATEIbHOCTh IO XUMHUI» JUISI OCHOBHOTO 00IIero o0pa3oBaHus pa3padoTaHa B COOTBETCTBHUH C
@enepanbHBIM  TOCYJApCTBEHHBIM 00pa30BAaTENbHBIM CTaHJAPTOM OCHOBHOTO ob1ero
o0Opa3oBaHMs Ha OCHOBE TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM
pOrpaMMBl  OCHOBHOTO 0OIIero o0pa3oBaHUS M OOECHEYMBACT JOCTH)KCHUE IUIAHHPYEMBIX
pe3yIbTaTOB OCBOCHHMS OCHOBHOW 0O0pa3oBaTeNbHOW MMPOrpaMMBbl  OCHOBHOTO ob1ero
oOpa3oBaHwUs.

Pabouas mporpaMmma Kypca BHEYpOUYHOH JIEATEITHPHOCTH pa3padboTaHa ¢ yIEToM:

- IlpumepHOli OCHOBHOI 00pa30BaTEIBHONW MPOTPAMMBI OCHOBHOTO 0O0IIEro oOpa3oBaHUs
(omoOpena pemieHueM QeaepaTbHOrO Y4eOHO-METOAMYECKOTO OOBEIUMHCHHSI IO  OO0IIeMy
obpazoBanwuio, mpotokos ot 08.04.2015 roma Ne 1/15);

- Ilporpammer o yuebHoMy mpeamety «Xumus» (Paboune mporpammsl. Xumus. [Ipenmernas
muans yaeOnukoB [.E. Pymurtuca, ®@.I'. ®Penpamana 8-9 kmaccel: mocobue Ui yduTenei
obmeoOpazoBarensHbIx oprannsanuii /H.H. T'apa — M. :Ilpocsemienne 2017 r.);

- JlokaJIbHBIX aKTOB 00IIE00Pa30BATEIHLHON OpraHU3aAIIH.

CornacHo ydeOHOMY IJIaHy IIKOJIBI HAa HW3y4eHHE Kypca BHEYPOUYHOU MAEATEIbHOCTH
«[IpoekTHO-UCCNIENOBATENBCKAS IEATEIBHOCTh 10 XHMHUH» Ha CTYNEHH OCHOBHOTO OOIIETO
obpazoBanus otBoautcs 70 wacoB. B 8 kmacce - 36/36 wacos, B 9 kiacce - 34/34 gacos.

Cpok peanuszanuy IporpaMMbl Kypca BHEYPOUHOH IEITETFHOCTH 2 TO/1a.

OnHo#l W3 BaXKHEHIIMX 3aJad OCHOBHOTO OOIIEro oO0pa3oBaHUS SBISETCS MOATOTOBKA
00yJaroImuxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO M MPO(ECCHOHAIBHOTO
nytu. OOyyarommuecs: JOJDKHBI HAYYHThCS CAMOCTOATEIBHO CTaBUTH IIEITH M ONPEACTATh IIyTH UX
JOCTHKEHUSI, UCTIONB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JIESATEILHOCTH B PEabHON JKU3HU.
Peanmu3anus naHHOM 3a1adM BO3MOXKHA TakK JKE€ 4YEpe3 peaju3aluilo KypcOB BHEYPOUHOM
JEATEIbHOCTH.

BHeypouHasi AeATeNbHOCTh SIBJISETCS COCTAaBHOW YacThiO 00pa30BaTENLHOTO IPOIEcca.
BHeypouHasi nesSTENbHOCTh -  JEATEIbHOCTh, OpPraHM3yeMas BO BHEYPOUYHOE BpeMs s
YIIOBJIETBOPEHUS TMOTPEOHOCTEH OOyJaromMXcs B COACPIKATEIBHOM JOCyre, MX YYacTUH B
CaMOYTIPaBJICHUH U OOIECTBEHHO MOJIE3HOH eI TETHHOCTH.

AKTyabHOCTh TPOTPaMMBbl BHEYPOYHOH JESATEIBHOCTH 3aKIIOYAaeTCs B CO3JaHUU
YCIOBHM UIi  KYJIBTYpHOTO, COLHMAIBHOTO, MPO(ECCHOHATBHOTO CaMOONPEACICHUs |
TBOPYECKOH caMoOpeaju3allid JMYHOCTH OOydJaromerocsi, (GOpMHPOBAHUS XUMHUYECKOUH
IPaMOTHOCTH M 0€30MaCHOTO MCIIOJIb30BaHUS BEIIECTB B oBceaqHeBHOM m3HH. PI'OC TpebyeT
UCIIOJB30BaHUsI B 00Pa30BaTEIILHOM IPOIECCE TEXHOJIOTHH NESTENbHOCTHOTO THIIA, METOIBI
MIPOEKTHO-MCCIIEIOBATEIBCKON JACATEIBHOCTH SIBISIOTCS TAaKOBBIMH. AKTYaJIbHOCTH MPOrPaMMBI
Takke OOYyCJOBJICHa €€ METOJOJIOTHYECKON 3HAUYMMOCTBIO. B CBS3M € BO3pacTHBIMHU
OCOOCHHOCTSIMU OOYYArOIIMXCS W HEOOJIBIIONW TOArOTOBKOW MO XWMHUH, NETCH 3aHWMAeT HE
MOJIrOTOBKA OMNBITA, €r0 3HAYEHHE M POJIb B IMO3HAHMM XHUMHYECKHX IPOIECCOB, CKOJBKO
KJIMIOBBIE pPE3yJbTaThl B BHJE B3pbIBA, BCIBIIIKH, BBIMAJCHUAS OCAJKa, M3MEHEHHUS IIBETa
BEIIECTBA WX €ro pactBopa. [Iporpamma siBiseTcss MEXaHH3MOM WHTETPalluy, oOecreueHus
MOJTHOTBI U LEJIBHOCTU COJIEPKAHHUSA MPOrpaMMBbl 10 XMMHH, pacmupsis u oboramas ero. Ilo
pesyibprataM OOy4eHHs OOydaromipecs HAYMHAIOT TOHUMATh BHYTPEHHHE TIPOIIECCHI,
MPOXO/IAIINE HA PA3HBIX CTAAUAX XUMHUYECKOTO HKCIEPUMEHTA, 3aMHTEPECYIOTCS XMMHUEH Kak
HayKOH. 3HaHUS W YMEHHs, IOJIydeHHBbIE TpU OOyYEHHHM NPOEKTHOW M HCCIIE0BATENbCKOM
JEATeNbHOCTH, CTaHYT OCHOBOM /ISl OpraHM3allii HAyYHO-HCCIIEeIOBATEIbCKON JIEATEIbHOCTH B
By3aX, KOJUIeKaxX, TeXHUKyMax. [Iporpamma mo3BosisieT peaqn3oBaTh akTyalbHbIE B HACTOSIIEE
BpeMsi KOMIIETEHTHOCTHBIHN, TNYHOCTHO - OPUEHTHPOBAHHBIN, JESITEIHHOCTHBIIN ITOIXOIBI.

[IpakTuyeckas 3HAYMMOCTH IMPOTPAMMBl 3AKIIOYACTCS B TOM, YTO TPH COCTABICHUU
MPOrpaMMbI OBLI OTOOpaH MaTepuas, KOTOPBIA TIOMOXKET OOYYaroIIMMCS TPH MOATOTOBKE K
I'MA u 3amurTe MHAMBUIYAIBHOTO MpoekTa B 9 kiacce. OnpeneneHsl 3alaHusl JIOCTYIIHBIE 110
CONCpKAHUI0O W  METOJHWKE BBINOJHEHHsS, HO (Qopmupyrommue ONBIT  MPOEKTHOH,
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MCCIIEIOBAaTENIbCKOM ¥ TBOPYECKOH JAeATeNbHOCTH oOydaromuxcs. [Iporpamma  ynenser
BHHMaHHE OJKCIIEPUMEHTAILHOW paboTe (paboTa ¢ BEIIECTBAMH, CO3HATEIBHOE IMPOBEACHUE
XUMHYECKUX TPOIECCOB, OCHOBBI XUMHUYECKOW Oe3omacHocTr). Dopmupyer HaBBIKU
MIPOSKTUPOBAHMS, MCCICIOBAHUS W HCIIOJIB30BAHUS MPUOOPETCHHOTO OIBITA JCATCILHOCTH B
peanbHOU KU3HU.
Iean npoeKTHO — HCCAEAOBATENBCKON [IeATEJbHOCTH O0YYalOIIMXCS 10 XUMHHU
Gopmuposanue yHuBepcaibHuIX YUeOHbIX 0elUcmaull 00y4arouWuUxcs epes:
- OCBOGHHE COIMAIBHBIX pOJIeH, HEOOXOJWMBIX [UIS MPOEKTHO-HCCIENOBATEIBCKONH H
TBOPUYECKOM JEATEIbHOCTH;
- aKTyallbHBIC IS JTAHHOTO BHUJA ACATCIBLHOCTH (PAKTOPHI JIMYHOCTHOTO PA3BUTHS: YMCHHE
VYHUTBCS, TOTOBHOCTH K CaMOCTOSITEIIBHBIM IIOCTYIIKAM M JICHCTBUSAM, LEJICYCTPEMIICHHOCTD,
CaMOCO3HaHUE U TOTOBHOCTbH IIPEOJI0JIEBATh TPYIHOCTH;
- OCBOCHHEC HAyYHOW KapTHHBI MUPA, IOHUMaHUE POJIM M 3HAYCHUS HAYKHW B JKU3HH OOIIECTBa,
3HAYUMOCTH MTPOSKTHO-HCCIICI0OBATEIHCKOM 1 MHHOBAIIMOHHOM JCSITEIILHOCTH;
- OBJIQJICHUE METOJIaMH TI03HAHUS, Pa3BUTHE MMPOYKTHBHOTO BOOOPAKCHHSI,
- pa3BUTHE KOMIIETCHTHOCTEH OOIICHUS.
06nadenue 00Yy4arUWUMUcs HNpPOOYKMHO-OPUESHMUPOBAHHOU O0esimelbHOCMbI0 NpU  NOMOUWU
nOC1e008aMeNbHO20 0OCEOEHUS!
- OCHOBHBIX OJTallOB, XapakKTEPHBIX IS WCCICAOBAHHWS W TIPOCKTHOW pPabOTHI, METOJOB
OTIpeIeNIeHUs] KOHKPETHOTO IOJIb30BaTeNsl IPOAYKTa MPOEKTA WIIH UCCIICTOBAHUS.

3agaun:

Obpa3zosamenvHuie:
- opMupoBaHue yMEHUI ¥ 3HAHUH MPU PEIICHAH 3324 110 XUMUH;
- (QopMupoBaHHE TPAKTHYECKUX YMEHUH TIPU PEIICHUU OSKCIICPUMEHTAIBHBIX 3a/la4 Ha
pacro3HaBaHHE BEIIECTB;
- IOBTOPEHUE, 3aKPETUICHUE OCHOBHBIX TIOHATHH, 3aKOHOB, TCOPHUH.
- 00yueHwHe LenenoyaraHuio, INAaHUPOBAHUIO U KOHTPOITIO.

Bocnumamenvuvie:
- CO3/IaHHE MEIArOrMYeCKUX CUTYaIlMi YCICITHOCTH JIJIsl TIOBBIIICHUS COOCTBEHHON CaMOOIICHKH
U cTaryca 0OyJaromuXcs B TJla3aX CBEPCTHUKOB, TIEIarOroB M POAUTENCH;
- cozeiicTBHe B TPO(OPHECHTAITUN 00YIaIOITUXCS.

Pazeusarowue:
- pa3BUTHE y OOCHIAIONINXCS YMECHHE BBIACIATH TJIABHOC B M3YYCHHOM MaTepuaie, CPaBHUBATh,
0000maTes W3ydeHHbIC (AKTBI, JIOTHYCCKH W3JaraTb CBOM MBICIU TIPH  PEIICHUH
AKCIEPUMEHTAIBHBIX M MMPOCKTHBIX 33/1a4;
- pa3BHBATh CAMOCTOSATEIHHOCTh, YMEHHUE IPEOI0JICBATh TPYAHOCTH B YICHUH;
- pa3BUBaTh TPAKTHYECKHE YMCHHS  y4YallUXCsd TMPU  BBINOTHCHHH  MPAKTUYCCKUX
IKCIIEPUMEHTAIBHBIX 3a7a4.

@opMBI KOHTPOJISI: PEIICHHE IMPOCKTHBIX 3aiad, 3alliTa MPOSKTOB, IMPEICTABICHHE
y4eOHOTO HCCIIEeIOBaHMS, BHIITOJHEHNUE TIPAKTHIECKOHN pabOoThI.

[To uroram 3aBepIIeHHs Ka)J0ro Toja OOy4eHHs Kypca BHEYPOUYHOW JEATEIHHOCTH, B
CpOKH, OmnpeieiEHHbIe y4eOHBIM IIJITAHOM 00pa3oBaTEIbHOM OpraHU3alMed, IpexycMOTpeHa
MPOMEKYTOYHAS aTTECTALUs O0YJAIOIIUXCS B BUE 3aLIUTHI UCCIIEA0BATEIHCKOTO MMPOCKTA.

I[InanupyeMblie pe3yJibTAThl OCBOEHHS KypPCa BHEYPOUHOM 1eATEJIbHOCTH
JINYHOCTHBIE Pe3yJIbTAThI
Y yuenuka OyayT c(p)opMHUPOBAHBI:
e y4eOHO-TI03HABATEILHBIN HHTEPEC K HOBOMY yU4eOHOMY MaTepHaly U CIIOCO0aM peIIeHHS
HOBOM 3a7a4HU;
e OpHUCHTAIW HA IOHUMAaHUE MIPUYMH YCIieXa BO BHCYYCOHOU JNEATCILHOCTH, B TOM YHCIIC
Ha CaMOaHAJIU3 W CaMOKOHTpPOJIb pe3yibTara, Ha AaHajJh3 COOTBETCTBHS pE3yJbTaTOB
TpeOOBaHUSAM KOHKPETHOM 3a1a4u;



® CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCICITHOCTH BHEYYCOHOM
JCSITEITLHOCTH,
Yuenux nonyuum eozmosrcnocmes ons ghopmuposanus:
®  GHYMPpEHHel NO3UYUU WKOILHUKA HA YPOBHE NOJONCUMENTbHO20 OMHOUWEHUS K WKOJe,
NOHUMAHUSL He0OX0OUMOCMU VUeHUsl, BLIPANCEHHO20 68 NPeodIA0aHUU YueOHO-NO3HABAMETbHbIX
MOMUBOS U NPEONOUMEHUU COYUATLHO2O CNOCODA OYEHKU 3HAHULL,
®  (0eKBAMHO20  NOHUMAHUSL —~ NPUYUH  YCHEUHOCIU/HEYCNeWHOCMU  6HEeYYeOHOU
desimenbHOCmU,
®  UCIBIMBIBAMDb YYECBO 20POOCU 30 OMEYECHBEHHYIO HAYKY.
PeryisiTuBHBIE pe3yJIbTATHI
YdeHUK Hay4YHTCS:
® IJIAHUPOBATh CBOM JICHCTBHS B COOTBETCTBHM C MOCTABJICHHOM 3a/1au€il U YCIOBUSIMHU €€
peayi3anvm;
® CaMOCTOSITETIbHO OOHApYXUBaTh M (OPMYIHPOBATH y4eOHyIO TpoOIeMy, ONpeneisTh
11eJTh YIeOHOH JIeATEIIbHOCTH, BRIOMPATh TEMY IIPOEKTa, HCCIICT0OBAHMUS.
® YYUTHIBATH YCTAHOBJICHHBIC TIPABHJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIoco0a perieHus;
®  OCYIIECTBISTH UTOTOBBIN U IMOIIATOBBIA KOHTPOJIb PE3yiibTaTra paboThl;
e OIICHWBATh MPABUJILHOCTh BBITIOJHEHUS JCHCTBHS Ha YPOBHE aJCKBAaTHOW  OILCHKH
COOTBETCTBUS PE3y/IbTATOB TPCOOBAHUIM 3aJaUH WIIH 3aJAYHON 00JIaCTH;
® aJICKBaTHO BOCIIPMHUMATH MPEUIOKEHUS U OIICHKY YUUTEJICH, TOBapHUIIICH;
® pazMyaTh CrIocO0 M Pe3yNIbTaT JACHCTBHUS,
Yuenux nonyuum éo3modricnocme nayuumeoca:
® g compyOHUUecmese ¢ yuumenem CmMagums HO8ble yuebHble 3a0ayil;
®  NPOABIAMb NOZHABAMENbHYIO UHUYUAMUBY 8 Y4eOHOM COMPYOHUYeCmEe,
®  CamMoCmosmenbHo a0eK8AMHO OYEHUBAMb NPAGUILHOCb GbINOJHEHUs. Oelcmeus U
BHOCUMb HEOOXOOUMbBLE KOPPEKMUBLL 8 UCNOJHEHUE KAK N0 X00Y €20 peaiu3ayuu, maxk u 6 KOHye
delicmausl.
IMo3HaBaTebHBIE PE3YabTATHI
Yd4eHUK HAYYHTCSI:
® OCYIIECTBISITH TIOMCK HEOOXOauMOW WH(GOpPMAIMU JUTsl BBITIOJHEHUS  3aJIaHUH ¢
WCII0JIb30BAHUEM YUICOHOH JINTEPATYPhl, SHIIUKJIOENH, CIIPABOYHUKOB (BKJIFOYAS SJICKTPOHHEIE,
1M (pOBBIC) B KOHTPOIUPYEMOM TIpocTpancTBe MHTEpHeTA;
® CTPOUTH COOOIICHHMSI, TPOCKTHI, UCCICIOBAHUS B YCTHOW U MUCBMEHHOU (hopMme;
® [IPOBOJMTH CPAaBHECHHE M KIIACCH(PHUKALIMIO 10 3aJaHHBIM KPHTECPHUSIM;
® yCTaHABJIWBATH MPUYMHHO-CICACTBEHHBIC CBSA3H B M3y4aeMOM KPYI'e SIBJICHUI;
® CTPOMTH PacCCYXXICHHUS B (pOpME CBS3H IMPOCTHIX CYKJICHHI 00 00BEKTE, €ro CTPOCHHUHU,
CBOMCTBAX.
Yuenux nonyuum éo3mosricnocme nayuumeoca:
® OCyWecmenams  PACUUPEHHblll NOUCK UHGopMayuu ¢ UCNOIb308AHUEM DPeCypCco8
oubauomex u cemu Mnmepuem;
® ocywecmenams 8bl00p Haubonee IPpexmusnvix Ccnocobo8 peuwileHus 3a0a4 8
3A8UCUMOCIU OM KOHKPEMHBIX YCA0BULL,
® ocywecmenamv CuHme3 Kak COCMAGIeHUe yYeno2o u3 dacmel, CAMOCMOSMENbHO
0oCcmpausas u 80CHOIHSS HeOOCMAalowue KOMHOHEHMbL,
KoMMyHuKaTHBHBIE Pe3yJibTaThl
Y4eHUK HAYYHTCSI:
® aJICKBAaTHO MCIIOJIb30BaTh KOMMYHHMKATHUBHBIC CPEACTBA JUIS PEIICHUS pa3IMYHbIX
KOMMYHHKATHBHBIX 3aJ1a4, CTPOWTH MOHOJIOTMYECKOE COOOIICHUE, BIAJETh IHATOTHYECKOM
(hopMOI KOMMYHUKAITUH;



® JIONyCKaTh BO3MOXXHOCTH CYIIIECTBOBAHHS Y JIFOJICH PA3IMYHBIX TOYEK 3PEHUS, B TOM
YHClie HE COBIAJAIOIINX C €r0 COOCTBCHHOH, W OPHUEHTHUPOBATHCS HA IO3MIMIO MMApTHEPA B
OOIIEHUH U B3aNMOJICHCTBUH;
¢ (opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIIHIO;
® JIOrOBApUBATHLCS M MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JCSITEILHOCTH, B TOM
YHCIIC B CUTYAIlUU CTOJIKHOBEHUS HHTEPECOB;
Yuenuk nonyuum eozmorcnocms nayuumoca:
® NOHUMAMb OMHOCUMENLHOCIb MHEHUL U NOOX0008 K peuleHuIo npoo.iemvl;
®  apeYMEeHmMUposams C6010 NO3UYUIO U KOOPOUHUPOBAMbL ee C NO3UYUAMU NAPMHEPOs 6
compyonuyecmee npu 8blpabomie ooujeco peuleHus 8 COBMEeCMHOU 0esimelbHOCIU,
® ocywecmenames 63aUMHbBIN KOHMPOLb U OKA3bIBAMb 8 COMPYOHUYECmsee HeoOX0OUMYIO
83AUMONOMOUYb,
® UCNONBL3068AMb MEXHOI02UU NPODIEMHO20 OUAL02a U NPOOYKMUBHO20 YMEHUSL.
IIpenmeTHbIE pe3yJibTATHI
Y4eHUK HAYYHTCSI:
® pAacKpbhIBaTh CMBICT TIOHSATHH «HOH», «KAaTHOH», «AHUOH», «JJIEKTPOJIUTHIY,
«HEAICKTPOJIHTED, «AJICKTPOITUTHUECKAS JUCCOITUAITIS.
® TIPOBOJUTH PEAKIIHMH, ITOATBEPIKIAIOININE KAYSCTBCHHBIN COCTaB BEIICCTB;
® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUICCKOU PEAKITUH;
® TIPOBOJUTH OMBITHI 1O IMOJYYCHHIO, COOUPAHUI0O M M3YyYCHUIO XUMHUYECCKHX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIJICKUCIOTO Ta3a, aMMHAaKa;
® pAaCIIO3HABATH OIBITHBIM ITyTEM Ia3000pa3HbIC BEIICCTBA;
® XapaKTepHU30BATh B3aUMOCBSI3b MEXKJIy COCTAaBOM, CTPOCHUEM M CBOHCTBAMU;
® OIICHUWBATH BIIMSIHHEC XHMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOMICH Cpelbl HAa OpraHu3M
YeIIOBEKa;
® TPaMOTHO OOpanaThCs ¢ BEIMECTBAMH B IIOBCECHEBHOM KU3HU
Yuenuk nonyuum eozmorcnocms nayuumoca:
® gulIOBUCAMb U NPOGEPAMb  IKCNEPUMEHMANbHO — SUNOMe3bl O  pPe3Vibmamax
8030€liCMBUsL PA3IUYHBIX (PAKMOPO8 HA USMEHeHUe CKOPOCIU XUMUYECKOU PeaKyul;
® UCNONB3068aMb NPUOOPeMeHHble 3HAHUS OJIs IKOLOSUYECKU 2PAMOMHO20 NOBEOEeHUsl 8
OKpYdfcaroueli cpeoe;
® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUjeCMBAX U XUMUYECKUX NPOYEeCCax,
® Kpumuuecku OMHOCUMbCSA K NCeBOOHAYYHOU UHpopmayuu, Hedobpoco8ecmHoll
pexname 6 cpedCmseax Maccogou ungopmayuu,
® 0CO3HA6AMb 3HAYEHUEe MeoPeMmUYecKux 3HAHUll No XuMuu Ol NPAKMUYEeCcKOU
OesamenbHOCmuU 4elo8eKd,
® cozdasamv MoOenu U cxemvl Ol peuleHusi YUeOHbIX U NO3HABAMENbHbIX 3a0al;
NOHUMAMb HEe0OX0OUMOCMb COON00eHUs. NPeONUCAHUL, NpeonasaemMvlX 6 UHCMPYKYUAX No
UCNOIb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.
I[InaHupyeMbIMH pe3yibTaTaMH MPOEKTHO-MCCIEI0BATEIbCKOM 1eATEILHOCTH
o0yuauuxcst
BbInyCKHUK HAYYHMTCSI:
* BBITIOJHATH Y4€OHOE WCCIICIOBAHUE W YYCOHBIM MPOEKT, WCIONB3Ysl 000PYIOBaHKE, MOJICIIH,
METOJIbI ¥ TPUEMBI, aJICKBATHBIE TIOCTABJICHHOH Mpo0IIeMe;
* pacrmo3HaBaTh M CTaBUTh BOMPOCHI, OTBETHl HAa KOTOPHIC MOTYT OBITh IOJYYCHBI ITYyTEM
UcCieIoBaHus, GOPMyYITMPOBATH BBHITCKAIOIINE U3 UCCIICIOBAHUS BBIBO/IBL;
* HCIIOJIB30BATh TaKWE MAaTEMaTHYECKHUE METOJBI W MPUEMBI, KaK aOCTpaKIus W HIcaIN3aIHs,
JI0Ka3aTeNbCTBO, IOKA3aTEILCTBO OT MPOTUBHOTO, I0OKA3aTEILCTBO 10 aHAJIOTHH, OITPOBEPIKCHHE,
KOHTPIIPUMEpP, HWHIYKTUBHBIC W JIEAYKTHBHBIC PACCYXICHHS, TOCTPOCHHUE M WCIIOJTHCHHE
QJIITOPUTMA;



* UCIOJIB30BATh TAKHE €CTECTBEHHOHAYYHBIE METOJBI U MPHUEMBI, KaKk HAOJIIO/IeHUE, TOCTAHOBKA
poOJIeMbl, BBIIBUKEHUE «XOPOIICH THUIOTE3bD», IKCIIEPHUMEHT, TEOPETHUYECKOe 00OCHOBAHUE,
YCTaHOBJIEHUE T'PAaHUI] TPHMEHUMOCTH MOJICIIN/TEOPHH;

* SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHMS, MCIIOJIb30BaTh SI3bIKOBBIE CPENICTBA,
aJIecKBaTHBIC 00CYXKIaeMOii mpodieme;

* om4aTh (PAKTHl OT CYXKJEHWUH, MHCHHA W OLICHOK, KPUTHYECKH OTHOCUTHCS K CYXKICHHUSM,
MHEHUSM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI;

* IPE3EHTOBATh COOCTBEHHBIE MTPOEKTHO-MCCIIEIOBATEIHCKHE MTPOLYKTHI.

Boinycknuk noayuum 603M0HCHOCHMb HAYUUMbCA:

* CAMOCMOAMENbHO 3a0YMbl8amb, NIAHUPOBAMb U BbINOIHAMb Y4eOHOe UCCIe008anue, Y4eOHbll
U COYUANTbHBIU NPOEKM

* UCNONb306aMb MaKue Mamemamudeckue Memoovl U Npuémvl, KaK nepeoop JN02udeckux
803MOACHOCIELU, MAMEMAMUYECKOE MOOETUPOBAHUE;

* UCNOIBL306aMb MAKUe ecmeCme8eHHOHAYYHble Memoobl U NPUEéMbl, KaKk abcmpazuposanue om
NPUBX00AUUX PAKMOPO8, NPOBEPKA HA COBMECMUMOCHb C OPYUMU U3BECMHBIMU PaKMamiL,

* YeNeHanpasieHHo U OCOSHAHHO PA3BUBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0CBAUBAMND
HOBble A3bIKOBble CPeoCcmea;

* 0CO3HABAMb C8OI0 OMBEMCMBEHHOCMb 3d 00CMOGEPHOCHb NONYYEHHbIX 3HAHULL, 34 KA4ecmeo
8bINOIHEHHO20 NPOEKMA U UCCIEO008AHUS.

3. Conep:kaHne Kypca BHEYPOUYHOU 1eATeIbHOCTH

Tema 1. Xumuueckue peakuuu. CKOpOCTh XMMHUECKOM peakuuu. MccnemoBanue BIUSHUA
pa3nuyHbIX (DAaKTOPOB Ha CKOPOCTh XMMHUYECKMX peaknuid. KartammzaTtopel U HHTHOUTOPHI.
DNEeKTpOoIUTUYECKass  JUccoLuanus. OJIEKTPOJIUTBI U HelnekTpoiauTsl. MccnenoBanue
AIIEKTPOIPOBOTHOCTH BEIIECTB. 3aBHCUMOCTh CTENCHH JTUCCOLMAIMNA OT Pa3IMYHBIX (pakTopoB
(KOHILIEHTpAIMK AJIEKTPOJINTA, TeMIepaTypsl). KauecTBeHHbIE peakuy Ha BaKHEHUIINE KaTHOHBI
Y aHUOHBI.

Tema 2. Hemeranabl M MX coeIUMHEHHUsl. SIBIEHHE aAUIOTPONUU. AJUIOTPOIHBIC
MonuUKaAIMKA Cepbl, KUciopoaa, gocdopa, yriepona u KpemHus. [amorensl. buonornueckas
pOJIb COEIMHEHHMH TajoreHoB. TOKCHYHOCTH TrajoreHoB. lccienoBaHue CBOMCTB CEpHOM M
a30THOM KHUCIOT. AMMHAK: CIOCOOBI TOJTYYEHUs, UCCIEAOBaHUE (DU3MUYECKHX M XUMHUYECKUX
coiicTB. O6nactu npumMeHeHns: ammuaka. Conn aMMoHUs. A30THBIE B (hocPOpHBIE yI0OpeHusI.
Kpemuuii u ero coequnenus. CHiIMKaTHas MPOMBIIUIEHHOCTb: POU3BOCTBO CTEKJIA, KEPAMUKH,
LIEMEHTA.

Tema 3. Metajuibl u ux coequHenusi. MccnenoBanue cBoiictB MetamioB. lllenounsie u
[IETIOYHO3EMENIbHBIE METAJUIBI — OCOOCHHOCTH (DM3MYECKUX CBOMCTB, BBICOKAs XHUMHUYECKAs
aKTUBHOCTH. B3anMoelicTBre ¢ BOJIOM ¢ 00pa3oBaHUEM IIeoveid. ATroMUHUHN. J0Ka3aTebCTBO
aM(pOTEPHOCTH COeIMHEHUH amoMmuHMs. [IpudnHa Majaol akTUBHOCTH amoMHHHSA. CIocoObI
MOJTyYCHHS ATIOMUHUS M 00JacTH MPUMEHEHHUS B NMPOMBINUIEHHOCTH. JKene30 W ero CIuiaBbl
(cramp, uyyryH). Menp u e€ cmnaBel (OpoH3a, JaTyHb, MeNbXxwOp). Kopposus MeTaiios.
HccnenoBanue BIUSHHSA HA CKOPOCTh KOPPO3UH XKelle3a pa3IHIHbIX (PAKTOPOB CPE/IBI.

Tembl HcciIe10BaTEIbCKHX POEKTOB:
ATOM M €ro CTpocHHUE.
HcTopust XUMHUYECKOTO SI3bIKA.
Kuznb u nesrenpHocth .M. Menaeneena.
[TacrmopT XMMHUYECKOTO 3JIEMEHTA.
Yucteie BemecTBa U cMecu. CriocoObl pa3/ieneHus: cMecei.
BemectBa B Moem noMe.
HccnenoBanue 31€KTpOIPOBOAHOCTH BEIIECTB.
Kpucrannoruapatsl. BeipanuBanue KpuctamioB B JOMAIIHUX YCIOBHSIX.
KauecTBeHHBIE peakI[uy Ha HOHBI.
10 @akKTOpPBI, BIUAIOIIKAE HA CKOPOCTh XUMHYECKOUN PEAKIIMH.
11. Xectkocth Bosibl. CriocOObI yCTpaHSHUS KECTKOCTU BOJIBI.
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12. Koppo3sust metamioB. @akTopsl, BIUSIONINE HA KOPPO3HIO.
13. CruiaBbl METaJLIOB.

14. CunukaTHasi IPOMBILIUIEHHOCTb.

15. O30HOBBIN IIUT IUIAHETHI.

16. CocTaB Taba4HOTO JBIMA.

17. UccnenoBanue KadyecTBa HEKOTOPBIX MPOYKTOB MUTAHUS.
18. beiToBast XuMus 1 €€ BIUSHUE Ha OPTaHU3M YeJIOBEKa.

19. Bnaxusbie canderku — Ipyr uid Bpar?

20. XuM#us 1 BOGHHOE JIEJIO.

OOBeKTaMH OIIEHKH JTOCTW)XKEHUH oOydatomuxcs sBisiiorcs: «lloprdens moctmxeHui,
Mpe3eHTAIMs MPOAYKTa WIHM HCCICIOBaHMS, a Takke HaONoJeHre 3a paboToi 00ydJaronIuxcs.
CyObeKThbl OIICHKM B TEPBBIX JBYX CIy4asX MOTYT OBbITh Pa3HBIMH: PYKOBOIMTEIb IPOCKTA,
[elaroTy; TPH OIEHKE IPEe3eHTAllMH — Takke oOydaromuecs u poaurenu. Habmonenuwe n
OLICHKY pPaboT, mNOpTdenab NPOEKTHO-UCCIENIOBATENBCKON IEATEIbHOCTH IMPOBOIUT TOJIBKO
PYKOBOAMTENb MPOCKTa IO KPUTEPUSIM, HU3JIOKECHHBIM B [lOJOXKEHUHM O MPOEKTHO-
UCCIIEJOBATENBCKON JIEATEIbHOCTH O0YyJalOIINXCS.

4. TemaTuyeckoe NJIaHMPOBAHHUE.

Tema 1. Xumnueckue peakuuu (84acos)

1 1.CxopoCTh XMMHUYECKON pEaKIUu. HccenenoBate yciaoBus, BIUSAIOIINE HA CKOPOCTh
WccnepoBanue BAUSHUS Pa3TUIHBIX XUMUYECKON PEeaKIuu.
(aKkTOPOB HA CKOPOCTHh XUMHYECKUX [TpoBoauTH rPyNIIOBBIC HAOTIOACHUS BO BpEMSsI
peaxiuil. MIPOBEICHUS JITAOOPATOPHBIX OIBITOB.

2 2.Kartanmzatopbl 1 HHTHOUTOPBHI. VY4acTBOBaTh B 00CYKJICHUU PE3YIIbTATOB

3 3.D5eKTPOIUTHYECKAS TUCCOIUAIIS. OITBITOB.
ONEKTPOIUTHI U HEIIEKTPOJIUTHI. JlaBaThb onpeieseHus MOHATUN «AJIEKTPOJIUTY,
HccnenoBanue 3JIeKTPOITPOBOIHOCTH CHEDJICKTPOIHUTY, «IJEKTPOTUTHIECCKAS
BEILECTB. nuccouuanusy. MccnenoBaTh cBolCTBa

4 4.3aBUCHUMOCTD CTEIIEHH JUCCOIMAINY OT | PACTBOPOB JJICKTPOJIUTOB.
pasnYHbIX (aKTOPOB (KOHIEHTPAIIH Cob6monars npasuna Th.
JJICKTPOJINTA, TeMnepaTypH), XapaKTepI/BOBaTI) YCJIOBHA TCUCHUA peaKHI/Iﬁ B

5 5. Peakuuu HOHHOTO OOMEHA M YCJIOBHUS PacTBOPAX IEKTPOJIUTOB J10 KOHIA. OnpenenaTs
WX OPOTEKAHMS 10 KOHIA. BO3MOXHOCTBb MMPOTCKAHUA PCAKIIUK NOHHOI'O

6 6.KauecTBeHHbIe peakiuu Ha obmeHa. OOBICHATH CYIIIHOCTh PEaKIIU HOHHOTO
BaYKHEHIITME KATUOHBI M aHUOHBI. obmeHa.

7 7. Pelrienye SKCIIePUMEHTANBHEIX 3aqay | COCTABJIATE HOHHBIC YDABHEHUS PEAKIIHH.
Ha 0GHAPYIKCHIE BAKHEIIINX KATHOHOB CocraByaTh COKpan€HHbIC HOHHBIE YPABHEHUS
¥ aHHOHOB B PACTBOPAX. peakiuii. OOHApYXKUBaTh BAKHEUIITNE KATHOHOBI

g 8. 3alUTa IPOEKTOB 110 TEME Y aHHOHBI B paCTBOPaX IEKTPOJIUTOB.
«XUMHUYECKUE PEAKLIUN» OdopMIIATh U IPEACTABIATH B Pa3IMYHBIX

(opmax pe3ynbTaThl MPOEKTOB. YYacTBOBAThH B
00CYXJICHHH padoT
Tema 2. Hemerasibl u ux coequHennst (13uaco)

9 1. SIBnenue annoTponuu. AJIJIOTPONIHbIE | XapaKTepUu30BaTh HEMETAIIbI HA OCHOBE MX
Mo (HUKAIH Cepbl, KUCIOPOIa, [I0JIOKEHUS B IEPUOJUUECKON CUCTEME U
docdopa, yriaepoaa u KpeMHUSI. 0COOCHHOCTEH cTpoeHUs UX aTOMOB. OOBSICHSITH

10 2.I'anorensl. buonoruueckas poib 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
COCIMHEHUH rajoreHoB. TOKCHYHOCTD HEMETAJUJIOB B TPyMIax U MOATPYIIaXx.
raJIOT€HOB. OnuceIBaTh CBOICTBA BEIIECTB B XOJ€




11 3.IlpuMeHeHue rajJoreHoB U ux JEMOHCTPAIIOHHOTO U JIJA00PaTOPHOTO
COCIIMHEHUH B OBITY U IKCTIEPUMEHTA.

MTPOMBIIIJICHHOCTH. Pacrio3naBath OMBITHBIM ITYTEM COJISTHYIO KUCIOTY

12 4. UccnenoBanue CBOWCTB CEPHOM U 1 e€ coy, a TakKe OPOMUIBI M HOTU/IBI.
a30THOM KHCJIOT. XapaKkTepHu30BaTh ATUIOTPOIIHIO KUCIOPOAA, CEPhI

13 5. AMMuak: crocoObI OJTy4eHUs, u pochopa KaK OJHY U3 IPUIUH MHOT000pa3Hst
ucclieloBaHue (PU3NYECKUX U BEILECTB.

XUMHUYECKUX CBOMCTB. ComnocTaBmsTh CBOMCTBA Pa30aBICHHON U

14 6. O0acTH IPUMEHEHHUS aMMHAKa. KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT.

15 7. Conu aMMOHMUSL. Pacmio3naBaTh ONBITHBIM IMyTEM aMMHaAK,

16 8.A3oTHBIC U PochopHBIE yIOOpEeHHS. PacTBOPBI KUCIIOT, HUTPATHI, hocdare, MOH

17 | 9. AnnoTtponus yriepoaa: anmas u AMMOHIS, CYBMUIEL, CYTbQUTEL, CyTb(aTHL.
rpadur. ComnocTaBnsiTh CBOMCTBA OKCHJIOB yIiIepoJia U

18 10.KpeMHuii 1 €ro coeMHEHMS. KpEMHUS, OOBSICHITH MPUIHHY X PA3ITHUIUSL.

19 11.CHIMKaTHAS IPOMBILLIEHHOCT: Jloka3bIBaTh KMUCIOTHBINA XapaKTep BBICIIMX
MPOM3BOCTBO CTEKIA, KEPAMUKH, OKCHJIOB yIJiepoJia ¥ KpeMHHs. Pacrio3naBaTh
IIeMEHTA. OIIBITHBIM ITyTEM YTJICKHCIIBIN ra3, KapOOHATHI,

20- | 12-13. MUHHU-UCCIENOBAHUS II0 TEME CHJINKATBL.

71 «HeMeTamwib CoOmonaTh TeXHUKY Oe3omacHocT. OKa3bIBaTh

MIEPBYIO ITOMOIIL TIPH OTPABIICHUSIX, 0JKOTAX H
TpaBMax, CBS3aHHBIX C PEAKTHBAMH H
obopymoBaHuEM.
Hcnosib30BaTh NpHOOpETEHHBIC 3HAHUS U YMEHUS
B PAKTUYECKOM ACATEIbHOCTH U TOBCEIHEBHOM
KU3HU C IEIBI0 0E30TTaCHOTO O0pAaIECHUS C
BEIECTBAMH M MaTepHUAJIaMH U SKOJIOTHUECKU
IpaMOTHOTO IOBEJICHHS B OKPYXKAIOIIEH cpee.
Tema 3. MeTa/uibl M X coeHeHust (9 yacoB)

22 1. UccnenoBanue Gpu3nvIecKux CBONCTB XapakTepru30oBaTh METAJUIBI HA OCHOBE UX
METaJLIOB. MIOJIOKEHHS B TIEPUOINIECKOM cCUCTEME U

23 2.11lenoyHbIe U METOYHO3EMEIIbHBIC 0COOCHHOCTEH cTpoeHus ux aromMoB. HccnenoBath
METaJUTbl — OCOOCHHOCTH (PU3NIECKUX CBOWCTBA BEILIECTB.

CBOWCTB, BRICOKASI XUMUIECKAs OOBSCHATH 3aBUCHMOCTH (PU3NYECKUX CBOHCTB
AKTUBHOCTH. B3anMoeiicTBIE C BOJOM ¢ | METAJUIOB OT BH/Ia XUMHUYECKOH CBSA3H MEXKIy UX
oOpazoBanueM menodeir. Obmactu aromamu. HaGmronaTh 1eMOHCTpUpYEeMbIE 1
IPUMCHCHUSL. CaMOCTOSITEIIEHO TPOBOIUMBIE OTIBITHL

24 3.AmomuHUH. Jloka3aTeabCcTBO Jloka3biBaTh aM(pOTEPHBIN XapaKTep OKCUIOB U
aM(pOTEPHOCTH OKCHJIA U THJIPOKCH]IA T'HAPOKCHIOB aTIOMHUHUA M KCJIC3a.
amromunus. [Ipyurna masoit aktuBHocTH | PacriosHaBaTh ONMBITHBIM IYTEM I'MAPOKCHI-HOHBI,
ATIOMUHHSL. vonsl Fe?" u Fe**. Cobmonars TB, npaBuiibHO

25 | 4. CiocoObl MoNyYeHust aTFOMUHUS 1 00pamaTbCs ¢ XUMUYECKOH TTOCYI0H U
o01acT MPUMEHEHUS B 1abopaTOpPHBIM 000PYTIOBAHUEM.
IIPOMBIINIJICHHOCTHU. HpOFHO3I/IpOBaTB CBOMCTBA HCU3YUCHHBIX

26 5.XKene30 u ero cruiaBbl (CTanb, YyTyH). DJIEMEHTOB M UX COSIMHECHUM Ha OCHOBE 3HAHUM O

27 6.Mexp u eé crutaBbl (OPOH3a, TaTyHb, MEPUOTNIECKOM 3aKoHe. VICIoIb30BaTh
MEJIBXHOD). MPUOOPETEHHBIC 3HAHUS U YMCHHUS B

28 7. Kopposust Meramos. Uccienosanue MPAKTUIECKON JCITEILHOCTH U TIOBCETHEBHOM
BJIMSIHUSL HA CKOPOCTh KOPPO3HH Kene3a | KU3HH C IENBI0 OE3011aCHOro 00palleH st ¢
PA3IHIHBIX YAKTOPOB CPEIBL. BEIIECTBAMH U MaTEpHUATIaMH H SKOJIOTHUECKU

29 8.3aIIMTa METAIIOB OT KOPPO3HH. IpaMOTHOTO TIOBEJICHHUS B OKPYXKAIOIIEH Cpee.
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9. 3amuTa MUHH - IPOEKTOB 10 TEME
«MeTasutbl ¥ UX COCTUHEHUSD)

Jlenatb BBIBOJIBI U3 PE3YJIBTATOB MPOBEAEHHBIX
XUMHUYECKUX OIMBITOB. YHYaCTBOBAaTh B COBMECTHOM
0OCYXJICHUH PE3yJIbTATOB.

Hcnonp3oBarh pa3nnyHbie ICTOYHUKH ITOMUCKA
nnpopmanuu. Mcons3zoBats cpenctBa UKT mis
odopmiteHus pabOTHI.

Pabora Ha/l HTOIOBBIM UCCJIECA0BATEIbCKUM IIPOCKTOM (4‘1808)
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1-3. OopmiteHue pe3ynbpTaToB
HCCIIEA0BATENBCKOMN NEATEIBHOCTH B
BHJIE pedepara, JOKIaa,
MYJIbTUMEAUMHON Npe3eHTaLUH.
[TpaBwmia opopMIICHHS TEKCTOBBIX
JOKYMEHTOB: CTPYKTypa pedepara,
BCTaBKa HyMepalllH CTPAaHUII, CO3/IaHHE
OTJIaBJICHHS B TEKCTOBOM JIOKYMEHTE,
CTIHMCKA UCTIOIH30BAHHBIX HCTOUHUKOB.
Coznanue MyJnbTUMETUIHHON
MIPE3CHTAINH, BKIIOYAIOIICH TEKCT,
n300pakeHus, TpaduK, aHUMAIIHIO,
3BYKOBOE COTIPOBOKICHHUE.

34

[IpomexyTrouHas aTTecTanus. 3amura
UCCIIEI0BATENILCKOrO MTPOEKT.

3HaTh TpeOOBaHUA K OPOPMIICHHIO PE3yIbTATOB
poeKTHOH paboTel. Micnosib3oBatk cpenctea MKT
B 00pabOTKe U MPEICTaBICHUH PE3yIbTATOB
WCCIIEIOBAaHUS. YUacCTBOBATh B 00CYKJICHUN
IIPOEKTOB TOBAPHILEH.

JlaBaTh OLIEHKY MPOZETaHHOI padoTe.
[lenenanpaBiaeHHO U OCO3HAHHO Pa3BUBATh CBOU
KOMMYHHUKATHBHBIE CITOCOOHOCTH,

OCBaMBaTh HOBBIE A3BIKOBBIE CPE/ICTBA.
Oco3HaBaTh CBOIO OTBETCTBEHHOCTb 32
JIOCTOBEPHOCTH MOTYYEHHBIX 3HAHUI, 32 KAUYECTBO
BBIIIOJIHEHHOTO ITPOEKTa

3amuuiaTh CBOIO MIPOEKTHO-UCCIIEI0BATENbCKYIO
paboTy, aHaM3UPYS EeTH | 33Ja9u paboTHl,
JOCTUTHYTBIE PE3YJIbTaThl, OTBEUATh Ha BOIIPOCHI
YUUTENSI U TOBAPUIIEH.




