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IHosicHuTebLHAA 3aIIHCKA

Pabouast mporpamma Kypca BHEypouHOW pestenbHOCTH «llIkoja OHOTO XUMHKay AJs
OCHOBHOT0 00111er0 00pa3oBaHusl pazpaboTaHa B cooTBeTcTBUU ¢ DenepalibHbIM rocyaapCTBEHHBIM
0o0pa30BaTeNIbHBIM CTaHJAPTOM OCHOBHOIO  0oO0mIiero oOpa3oBaHUs HA OCHOBE TpeOOBaHMU K
pe3yibTaTaM OCBOCHHs OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00IEro o0pa3oBaHus U
obecrieuynBaeT JOCTHIKEHUE IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa30BaTeNbHOM
MpOrpaMMbI OCHOBHOT'O 0O0IIIer0 00pa3oBaHus.

Pabouas mporpamma Kypca BHEYPOUHOU AESITEIBHOCTH pa3paboTaHa ¢ yueToM:

- [IpumepHOit OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUs
- OOIT 00O, roxosoro yueoHoro rpapuka MBOY «COILL Ne3».

Ha wusyuenue kypca BHeypouHOW nestenbHOcTH «lllkona IOHOro XuMHKa» Ha CTYHNEHH
OCHOBHOTO 00111eT0 00pa30BaHus OTBOAUTCS 34 yaca B TO/I.

Cpoxk peanusaiy IporpaMMbl Kypca BHEYPOUHOI aesiTenbHOCTH 1 rox.

OnHoif M3 BaXHEHIIMX 3a7ady OCHOBHOTO OOIIEro o0pa3oBaHMA SIBIAETCS MOJArOTOBKA
o0yJaromuxcs K 0CO3HAHHOMY U OTBETCTBEHHOMY BbIOOPY KHM3HEHHOT'O U MPO(HECCUOHAIIBHOTO ITYTH.
OOyuaromyecs JOJKHBI HAYYUTbCS CAMOCTOSITEIBHO CTaBUTh LEIUM U ONPEAENATh IYTH HX
JOCTHKEHUsI, UCIOJIb30BaTh NMPHOOPETEHHBIH B ILIKOJIE OMNBIT ACATEIBHOCTH B PEATbHOM KHU3HH.
Peanu3anus 1aHHOM 3a1a4M BO3MOYXKHA TAK XKE Yepe3 Pean3alyIo KypCOB BHEYPOUHOM AEATEIbHOCTH.

BHeypouHast neATeNbHOCTh SIBJISETCS COCTAaBHOM YacThi0 00pa3oBaTENbHOrO  Ipoliecca.
BHeypouHas nedTenbHOCTh - JeATENbHOCTh, OpraHu3yemasi BO BHEYpPOUHOE BpeMs s
YIIOBJIETBOPEHHUS TMOTPEOHOCTEH OOydYaloLIMXCS B COAEPXKATENIBHOM J0Cyre, HMX Y4YacTHH B
CaMOYIPaBJICHUH U OOILIECTBEHHO MOJIE3HOM €SI TEIbHOCTH.

AKTyaJbHOCTb IPOrPaMMbl BHEYPOUHOH J1€ATEIbHOCTHU 3aKIIH0YAETCsl B CO3/1aHNU YCIOBUH JUIs
KYJIBTYPHOTO, COIIHATIBHOTO, MPO(EeCCHOHATBHOTO CaMOOTIPEIETICHHS U TBOPUECKOM CaMOpeaTn3aum
JMYHOCTH oOyyarorerocs, GopMupoBaHUsS XUMUYECKOI I'PaMOTHOCTH U 6€3011aCHOT0 HCIOIb30BAHUS
BemecTB B moBceaHeBHOU km3HU. PI'OC TpeOyeT MCIONb30BaHUS B 00pa30BaTEILHOM IPOIIECCE
TEXHOJIOTUH JesITeIbHOCTHOTO THIIA, METO/IbI IPOEKTHO-UCCIIEIOBATENILCKOM IS TEIbHOCTH SIBISIOTCS
TaKOBBIMH. AKTYaJIbHOCTh IIPOTPaMMBbI TaKke 00YCIIOBJIEHA €€ METOA0JI0IrMYeCKON 3HaUuNMOCThi0. B
CBSI3U C BO3PACTHBIMHM OCOOCHHOCTAMHU 00y4aroImuXxcs U HeOOJIbIION MOATOTOBKOM 10 XUMUH, AeTel
3aHMMAET HE IMOJATOTOBKA OIbITA, €r0 3HAUYEHUE U POJIb B IO3HAHUN XUMUYECKUX IPOLIECCOB, CKOJIBKO
KJIMIIOBBIE Pe3yNbTaThl B BHJIE B3pPbIBa, BCIBIIIKH, BBINAJCHUS 0CaKa, U3MEHEHUS 1IBETA BEILECTBA
WJIH €ro pacTBoOpa.

IIpakTHyeckasi 3HaYUMOCTb IPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO IPU COCTABJIEHUU IPOTPAMMBI
OBbLT OTOOpaH MaTepual, KOTOPBIM MOMOXKET oOydarommmcs npu moarotoBke k I'MA wu 3ammre
UHAMBUAYAJIBHOTO IpoekTa B 9 kiacce. OmnpezeneHbl 3ajaHusi, AOCTYIHBIE IO COACPXKAHUIO MU
METOJIMKE BBIIIOJIHEHUS, HO (OPMUPYIOLINE OMBIT MPOEKTHOM, MCCIEI0BATENbCKOW U TBOPUECKOMN
nearenbHOCTH oOydarommxcs. [Iporpamma yzaesnsier BHUMaHHE SKCIIEpUMEHTaNBHOM padore (padbota
C BEUIECTBAMH, CO3HATEIbHOE TPOBEACHUE XUMHUYECKHUX IPOLIECCOB, OCHOBBI XMMHYECKOM
6e3omacHocT). DOpPMUPYET HABBIKM  IMPOCKTHUPOBAHUS, HCCIEAOBAHUS U MCIIOJIb30BAHUS
IPUOOPETEHHOTO OMBITA ACATEIBHOCTH B PEAIbHOM KU3HH.

Lean NpoeKkTHO — MccIe0BaTeIbCKOIM 1eATeJIbHOCTH 00y4Ya0LIUXCS 10 XMMUM opmuposanue
VHUBEPCANbHBIX Y4eOHbIX 0eticmeull 00y4aiouuxcs uepes:

- OCBOGHHE COLMAJIbHBIX pPOJIeH, HEOOXOAMMBIX Ul MPOEKTHO-MCCIEI0BATEILCKOW U TBOPYECKOM
NESITeIbHOCTH;

- aKTyaJIbHbIE JJIS1 JTAHHOTO BHUJA JESITEIBHOCTU (PAKTOPHI JUUYHOCTHOT'O PA3BUTHUS: YMEHUE YUUTHCS,
TOTOBHOCTb K CaMOCTOSITEJIbHBIM IOCTYIKaM M JI€HCTBUSAM, L€JICyCTPEMIIEHHOCTb, CAMOCO3HAHUE U
TrOTOBHOCTb IIPEO0JIEBATH TPYIHOCTH;

- OCBOEHHE Hay4yHOW KapTHHbI MHpa, MOHMMAaHUE POJIM U 3HAYEHUS HAYKU B XKU3HU OOLIECTBa,
3HAYUMOCTHU IIPOEKTHO-NUCCIIEN0BATEIBCKON U MHHOBALIMOHHOM €SI TEIbHOCTH;



- OBJIaJICHUE METOJJaMU TIO3HAHUS, Pa3BUTHE MTPOJYKTUBHOT'O BOOOPAKEHUS;
- pa3BUTHE KOMIIETEHTHOCTEH OOIICHUSI.
ogradeHue  0OYUAOWUMUCA — NPOOYKMHO-OPUCHMUPOBAHHOU — 0eAMeNIbHOCbIO  NPpU  NOMOWU
noC1e008amenbHO20 0OC80CHU!
- OCHOBHBIX 3TaIlOB, XapaKTEPHBIX JJIsl UCCIICIOBAHUS U MPOCKTHOU pabOThI, METOIOB OIPEACICHUS
KOHKPETHOI'O MOJIb30BaTeNsl MPOIYKTa MPOEKTa WU UCCIIEIOBAHMUS.

3amaun:

Obpazosamenvhvie:
- (hopmMupoBaH¥e YMEHUIN U 3HAHUIA TIPH PEIICHUH 33]a4 110 XUMUHU;
- popMupOBaHUE MPAKTUUYECKUX YMEHHM IPU pelIeHUH SKCIIEPUMEHTAIbHbBIX 3371a4 Ha paclio3HaBaHHe
BEILIECTB;
- IOBTOPEHUE, 3aKPETIEHNEe OCHOBHBIX MOHSATUH, 3aKOHOB, TEOPHUH.
- 00y4eHHe 1eNenoIaraHuio, TNIAHUPOBAHUIO U KOHTPOITIO.

Bocnumamenvuvie:
- CO3J]aHUE TEJarorMuecKNX CUTYallUid YCHEIIHOCTH JIJISi TOBBIIICHUSI COOCTBEHHOW CaMOOLIEHKU U
cTaTyca o0y4arouuxcs B IJia3aX CBEPCTHUKOB, MIE1IarOroB U pOIUTEINEH;
- cozieiicTBre B TPO(OPHUCHTAITUN 00 yUJATOIIIXCS.

Paszeusarowue:
- pa3BUTHE Yy OOCIIAIOIIMXCS YMEHHUE BBIJIENSATH TJIABHOE B M3YYEHHOM MaTepuale, CpaBHUBATh,
000011aTh U3y4eHHBIE (PaKThl, TOTUYECKU U3TIAraTh CBOU MBICIIU MPHU PEIICHUU IKCIIEPUMEHTATBHBIX
Y TIPOEKTHBIX 3a]1aY,
- pa3BUBATh CAMOCTOSTEIBHOCTh, YMEHHE MPEOJI0JIEBATh TPYAHOCTH B YUCHHH;
- pa3BUBATh MPAKTUYCCKUE YMEHHUSI YIAIUXCSI IPH BBIMTOJIHEHUN TPAKTHYECKUX IKCTICPUMEHTAIBHBIX
3azad.

@DopMbl KOHTPOJISI: PEIIICHUE MPOSKTHBIX 33/1a4, 3allIUTa TPOEKTOB, MIPEICTABICHUE YYEOHOTO
UCCIIeIOBaHMS, BHITIOTHEHUE MPAKTUYECKON PaOOTHI.
IlnanupyemMble pe3ybTaThl 0CBOEHHS KYPCca BHEYPOUHOI 1eATeIbHOCTH
JInuyHOCTHBIE Pe3yabTAThl
Y ydyenuka OyayT c(popMHpPOBAHBI:

e y4eOHO-TIO3HABATENBHBI MHTEPEC K HOBOMY Yy4eOHOMY MaTepHally M CIoco0am pemieHUus
HOBOH 3aJa4H;

e OpHUCHTAIMS HA NMOHWMAHHE NMPUYMH yclieXa BO BHEYYCOHOW JEATEITHPHOCTH, B TOM YHCJIC HA
caMOaHalu3 M CaMOKOHTPOJb pe3yabTaTa, Ha aHajJU3 COOTBETCTBUSA DPE3YJIbTATOB TPEOOBAHUIM
KOHKPETHOM 3a7ja4u;

® CIIOCOOHOCTH K CAMOOIIGHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOH NI TEILHOCTH;

Yuenuk nonyuum eozmosrcnocme ona popmuposanus:

® gHYmMpeHHeU NO3UYUU WKOIbHUKA HA YPOBHE NOJIONCUMENbHO20 OMHOUleHUs K UWKOe,
NOHUMAHU HeO0OXO0OUMOCMU YYeHUsl, BbIPANHCEHHO20 8 NpeobladaHuu yYeOHO-NOZHABAMENbHBIX
MOMUBO8 U NPeONOUMEHUU COYUAILHO20 CNOCODA OYeHKU 3HAHUL,

®  a0eKB8AMHO20 NOHUMAHUS NPUYUH YCHEUWHOCMU/HEYCReUHOCMU 8HeYYeOHOU 0esimelbHOCU;

®  UCNBIMBIBAMb YYECMBO 20POOCMU 3a OMEYECMEEHHYIO HAYKY .

PeryisiTuBHbIE pe3yJIbTAThI
YdeHUK HAY4YMTCS:

® TUIAHWPOBAaTh CBOM JCHCTBHSI B COOTBETCTBHM C IOCTABJICHHOHM 3a/ladyeii U YCIOBUSMHU €€
peanuzanuy,

® CaMOCTOSITENIbHO OOHAapyXUBaTh W (HOPMYIHUPOBATH Y4eOHYIO MPOOJIEMY, ONpENesaTh b
y4eOHOI e TENbHOCTH, BEHIOMPATh TEMY MPOEKTA, UCCIETOBAHUS.

® YYHUTHIBATh YCTAHOBJICHHBIC MPaBUJa B IJITAHUPOBAHUHU M KOHTPOJIE cioco0a peieHus;

®  OCYIIECTBJISATH HTOTOBBIM M ITOIIArOBBIA KOHTPOJIb Pe3yiIbTaTa paboThI;

® OIICHWBATh MPABWIBHOCTH BBIIOJIHCHUS JCWCTBHS Ha YpPOBHE aJCKBaTHOW  OIICHKHU
COOTBETCTBHS PE3y/IbTaTOB TPEOOBAHUSIM 33/1a4U WM 3aJa4HOM 00nacTu;

3



® aJeKBAaTHO BOCIIPMHUMATh MPEJIOKEHUS U OLICHKY YUHUTeNel, TOBapUIIeH;
® pas3iuyaTh CrIOco0 U pe3yNbTaT AeHCTBUS;
Yuenuk nonyuum ¢ozmorcnocmo nayuumoca:
® g compyOHU4ecmee ¢ yyumenem Cmasums Hogvle yueOHble 3a0adu;
®  NPOAGIAMb NOZHABAMENLHYIO UHULUAMUBY 8 Y4eOHOM COmpYOHUYecmae,
®  CamMoCmoAmenbHO A0eK8amHo OYEeHUBAMb NPABUILHOCHb 8bINOJIHEHUS 0eUCMBUsL U 6HOCUMDb
HeobXo0uMble KOpPeKmuasl 8 UCNOJIHEHUE KAK N0 X00Y €20 peanu3ayul, max u 68 Koxye 0eucmasus.
ITo3naBaTenbHBIE Pe3yabTATHI
Y4eHHK HAY4YHTCH:
® OCYILECTBJISATh TOUCK HEOOXOoAUMON HHPOpPMAIMK 7S  BBINOJTHEHUS 3alaHuil ¢
HCIIOJIb30BaHUEM Y4YEOHOH JIUTEpaTypbl, SHUMKIONEANN, CIPAaBOYHMKOB (BKJIIOYas SJIEKTPOHHBIE,
u(poBbIE) U KOHTPOIUPYEMOM IIpocTpaHcTBe MHTepHeTa;
® CTPOUTH COOOIICHHUS, TPOEKTHI, UCCIEIOBAaHUS B YCTHOM M MUChMEHHOHU (opMme;
® TPOBOJUTH CPABHEHUE U KIACCU(PUKALMIO MO 3a/laHHBIM KPUTEPHSIM;
® yCTaHABJIMBATH MPUYUHHO-CIICICTBEHHBIE CBSA3H B U3y4aeMOM KPYyTe SIBICHUH;
® CTPOUTHb pacCyXIeHHs B (opMe CBSI3M NPOCTBIX CYXAECHUH 00 00BEKTe, ero CTPOCHUH,
CBOMCTBAX.
Yuenuk nonyuum ¢ozmorcnocmo nayuumoca:
® ocywecmenams pacuupeHuslil NOUCK UHGOPpMAYUL ¢ UCNONIL30BAHUEM Pecypco8 OUbIUOmEK U
cemu HUnmepnem,
® ocywecmenams 6bl00p Hauboee IhPeKmusHbIX CnOCcob08 peulenus 3a0ay 8 3a8UCUMOCIIU OM
KOHKPEMHbIX YCILO8UIL;
® oCcywecmenams Cunmes Kak CoCmaegienue yeuo2o U3z yacmet, camocmosimenbHo 00Cmpaueas
U BOCNOJIHAS HeOOCmanujue KOMNOHEeHMb,
KoMMyHHUKaTHBHBIE Pe3yJabTaThl
Y4yeHUuK Hay4uTCH:
® Qa/IeKBaTHO HCIOJb30BaTh KOMMYHUKATHUBHBIE CpPEICTBAa [UIsI PELICHUS  Pa3IUYHBIX
KOMMYHHKATHBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHUE, BIAACTh TUAJOTHIECKOr GopMoit
KOMMYHUKAIIHH;
® JIONyCKaTh BOBMOXHOCTh CYIIECTBOBAHUS Y JIOJIEH PA3IMYHBIX TOUEK 3PEHHSI, B TOM YHUCIIEe HE
COBIAJAIOIIMX C €ro COOCTBEHHOW, W OPHUEHTUPOBATbCS Ha IO3UIMIO MapTHEpa B OOIIEHUH U
B3aMMO/ICHICTBUH,
e (opMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO;
® JIOrOBApUBATHCS U MIPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM J1€ATEIbHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHHS] HHTEPECOB;
Yuenuk nonyuum ¢ozmorcnocme nayuumaoca:
® NOHUMAMb OMHOCUMENbHOCMb MHEHU U NOOX0008 K peuleHU0 npooaembl,
® apeyMeHmuposams C6010 NO3UYUID U KOOPOUHUPOBAMb ee C NOUYUAMU NApMHEpPo8 8
compyonuyecmee npu 8bipadbomke 0ouje2o peuletusi 8 COBMeCmMHOU 0esamelbHOCMU,
® ocywecmenams 63AUMHbIIL KOHMPOIb U OKA3bI6AMb 6 COMpPYOHU4Yecmee HeoOX00UMyH
83AUMONOMOUYb,
® UCNONBL308AMb MEXHOIO2UU NPOOIEMHO20 OUANI02a U NPOOYKIMUBHO20 YMEHUS.
IIpeameTHbIe pe3yabTaThl
Y4yeHUK HAY4YUTCH:
® DACKpbIBaTh  CMBICH  TOHSATHH  «UMOH», «KATHOH», «AHHOH»,  <«AJIEKTPOJUTHI»,
«HEINEKTPOIIUTHDY, «INEKTPOIUTHYECKAS AUCCOLIUAIUS.
® [IPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KaYECTBEHHBIN COCTAB BEIECTB;
® Ha3bpIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMUYECKON peaKIuy;
® [POBOJUTH OIBITHl [0 IOJYYEHHIO, COOMpAHHIO U M3YyYEHUI0 XUMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEIECTB: YIJIEKHCIIOr0 ra3a, aMMHaKa;
® DACMO3HABAThH ONMBITHBIM IIyTEM I'a3000pa3HbIC BEIIECTBA;
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® XapaKTepH30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOSHHUEM U CBOWCTBAMU,;

® OIICHWBATh BIUSHUE XHMHYECKOTO 3arpsi3HCHUS OKPYXKAIOIICH cpelbl Ha OpPraHu3M
YelI0BeKa;

® TPaMOTHO OOpaIIATHCS C BEIIECTBAMU B MIOBCEIHEBHOM KU3HU

Yuenuk nonyuum eozmorcnocms nayyumocsa:

® gbIOBUCAMb U NPOGEPAMb IKCHEPUMEHMANILHO 2UNOME3bl O pPe3yabmamax 6030etcmeus
PA3IUYHBIX (YAKMOPO8 HA UBMEHEHUEe CKOPOCTU XUMUYECKOU peakyuu,

® UCNONL306AMb NPUOOPEmenHble 3HAHUA 07 IKOJIOSUYECKU 2PAMOMHO20 NOB8EeOCHUs 6
OKpydHcaroujeli cpeoe;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYEeCCax;

® Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU UHGOpMayuU, Hed0OPOCo8ec MHOU peKlame 6
Cpeocmeax Maccosou uHGopmayuu;

® oco3Hasamv 3HAYeHUe MeoOpemuyecKuxX 3HAHUU No  Xumuu 01l NPAKMUYEeCcKoU
OesmenbHOCMU Yelo8eKd;

® 030a8amov MOOeNU U CXeMbl Ol peuletus YYeOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb
He0OX00UMOCmb  COOM00eHUsL NPEONUCAHUL, NpedsazaeMblX 8 UHCMPYKYUSIX N0 UCNOTb30BAHUIO
JleKapcme, cpeocme OblmoBo Xumuu u op.

I[nanupyeMbIMH pe3yJibTATAMH MPOEKTHO-UCCJIEI0BATEIHCKON eSITeIbHOCTH 00y a0 IINXCsl

BbInyCKHUK HAYYHMTCS:
* BBITIOJTHATH y4eOHOE MCCIIeIOBAHNUE U YUSOHBII IPOCKT, UCIIOJIB3YsI 000pYIOBaHUE, MOJIEIIN, METOIBI
Y TIpUEMBI, aJIeKBaTHBIC IIOCTABICHHON Mpobeme;
* pacro3HaBaTh U CTAaBUTh BOIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh MOTYYSHBI TyTEM UCCIICTOBAHMUS,
(GhOpMyITMPOBATh BBEITEKAIONINE U3 HCCIICIOBAHUS BBIBOJIBI;
* UCTIOJIb30BAaTh TAKHE MAaTEMATUYECKHE METOABI M TNPHUEMBI, KaK a0CTpakius W HWcaTu3allus,
J0Ka3aTeNbCTBO, JIOKA3aTENLCTBO OT MPOTHBHOTO, JO0KA3aTENIbCTBO 10 AHAJOTHH, OMPOBEP)KEHHE,
KOHTPIPUMED, HHIYKTUBHBIC U JICAYKTUBHBIC PACCYXICHUS, TIOCTPOCHUE U UCIIOJIHEHUE allTOPUTMA,
* HCITOJI30BAaTh TAaKWE €CTCCTBCHHOHAYYHBIE METOJbI M TPUEMBI, KaK HaOJOJCHUE, TOCTAaHOBKA
npoOJIEMbI, BBIIBH)KCHUE «XOPOIICH THUIMOTE3bI», SKCICPUMEHT, TEOPETHUECKOE OOOCHOBaHUE,
YCTaHOBJICHHE TPAHUI] TPUMEHUMOCTH MOJICIIN/TCOPHUH;
* ICHO, JIOTHYHO W TOYHO W3JlaraTh CBOK TOYKY 3pPEHUS, HCIIOJIB30BaTh SI3BIKOBBIC CPEICTBA,
aZIeKBaTHBIE 00CYXIaeMoil mpooIieme;
* OTIIMYATh (PAKTHI OT CY)KICHHI, MHCHHI U OIICHOK, KPUTUYECKA OTHOCUTBCS K CY)KICHHUSIM, MHEHHSIM,
OIICHKaM, PEKOHCTPYHPOBATh UX OCHOBAHWS;
* IPE3EHTOBATh COOCTBEHHBIE MPOESKTHO-UCCIIEOBATEILCKHAE TPOAYKTHI.
BoinyckHuk noyuum 603mM0x#CHOCHIb HAYYUMBCA:
* CAMOCMOSIMENLHO 3A0YMbI8AMb, NIAHUPOSANMb U GbINOIHAMb YUeOHOe Ucciedosanue, Y4eOHblil u
COYUATILHBIL NPOEKM,;
* UCNONL308AMb MAKUe MamemamuyecKue Mmemoovbl U Hpuémvl, Kak nepebop 102UHecKux
B03MOJICHOCTEN, MAMEMAMU4ecKkoe MOOeIUposanue;
* UCNONIL308aMb MAKUe eCMeCMEEeHHOHAYUHbIE Memoobl U NPuémvl, KaKk abcmpazuposanue om
npUBX00UUX hAKMOpPos, NPoBepKa HA COBMECMUMOCHIb C OPYSUMU UZBECTHbIMU (PAKMAMU,
* YeNeHanpasieHHo U OCO3ZHAHHO PA38UBAMb CE0U KOMMYHUKAMUBHbIE CNOCOOHOCMU, 0C8AUBAMDb
HOBble SA3bIKOBble CPEOCMBA;
* 0CO3HABAMb C6010 OMBEMCMBEHHOCMb 3d OO0CHOBEPHOCMb NOJYVYEHHbIX 3HAHUU, 34 Kauyecmeo
BbINOTHEHHO20 NPOEKMA U UCCTIe008AHUL.

Conep:xxaHue Kypca BHEYPOUHOM 1eSITeJIbHOCTH
Tema 1. Xumnueckue peakuuu. CKOpOCTh XMMHYECKOW peakiuu. MccienoBaHue BIUSHUS
pa3nuYHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKHMX peakiui. Karamuzatopbl u WHTHOUTOPBL
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OneKTponuTHYecKass ~ AUCCOLMALMA.  OJIEKTPOJIUTBI M HednnekTpoiauTel.  MccnmenoBaHue
ANEKTPONPOBOITHOCTH BEIECTB. 3aBUCHMOCTh CTEIEHH HUCCOIMAIMUA OT Pa3lUYHbIX (DaKTOpPOB
(KOHIIEHTpAIMK SJIEKTPOJINTA, TeMIlepaTyphl). KauecTBeHHBIC peaklid Ha Ba)KHEHIIHE KAaTHOHBI U
AHUOHBI.

Tema 2. HemeTa/nibl M MX coeJUHeHHs. SIBIeHNE aJUIOTPONHUH. AJIOTPONHbBIE MOIU(PUKALINN
cepbl, kucnopoaa, gocdopa, yrinepona u kpemuus. ['amoreHsl. buonoruueckas poiab COeTUHEHUI
rajoreHoB. TOKCHYHOCTH TajoreHoB. McciienoBanue CBOMCTB CEPHOM U a30THOW KHCIOT. AMMUAK:
CrocoOBl TONMyYeHUs!, UCCIIeOBaHHE (PU3MUECKHX W XMUMHUYECKUX CBOMCTB. OO0NacTH MPUMEHEHUS
ammuaka. Comu amMmMoHus. A30THbIe W dochopHbie ynoOpeHus. KpemHuii um ero coeauHeHus.
CunukaTHasi IPOMBIIIIEHHOCTh: TPOU3BOJICTBO CTEKJIA, KEPAMUKHU, [IEMEHTA.

Tema 3. Meta/uibl U uUX coeauHeHms. VccienoBanme cBoiicTB MeTamioB. lllemounsle u
[IEIOYHO3EMETIbHBIE METaJUTBl — OCOOEHHOCTH (PU3WYECKUX CBOWCTB, BBICOKAsS XHMHYECKas
aKTUBHOCTh. B3ammopeicTBue ¢ BOJOW ¢ oOpa3zoBaHueM Ienouyed. AnmtoMuHHE. [[oKa3aTenbCcTBO
aM(pOTepHOCTH COCAUHEeHM amroMuHus. [IpuumHa Manmoil akTUBHOCTH amroMUHHS. CrocoObl
MOJIyYEHUS alIFOMUHUS U 00JacTU MPUMEHEHHsI B MPOMBIIIEHHOCTH. JKene30 u ero criaBhbl (CTalb,
gyryH). Menp u e€ cminaBel (OpoH3a, JaTyHb, Menbxuop). Kopposus metamnoB. McciemoBanue
BIIMSTHUS HA CKOPOCTh KOPPO3UH KeJie3a Pa3InYHbIX (PAaKTOPOB CPEIbl.

TeMaTnyeckoe NJIAHMPOBAHUE

Tema 1. Xumnueckue peakuuu (8uacosn)

1 1.CkOpoCTh XUMHUYECKOU PEaKIIIH.
HccnenoBanue BAUSHUS Pa3IAYHBIX
(haKTOpOB HA CKOPOCTh XUMHYECKHIX

pEaKIHU.
2 2.Karanu3atopbl U HHTHOUTOPHI.
3 3.DneKkTponuTHIecKasi JUCCOIHUAIIHSI.

3J'ICKTpOJ'II/ITI)I N HCOJICKTPOJIHUTHI.
Hccnenosanue QJICKTPOIIPOBOAHOCTU
BCIICCTB.

4 4.3aBUCUMOCTD CTETIEHN IUCCOITMAIINH OT
pa3nUYHbIX (HaKTOPOB (KOHIICHTPAIIUN
AJICKTPOJINTA, TEMIIEPATYPHI).

5 5. Peakiiuu mMOHHOTO OOMEHa U yCIIOBUS
HX OTPOTCKAaHUA 1O KOHIIA.

6 6.KauecTBeHHBIC peakInu HA
Ba)XHCUIIIME KATHOHBI U AaHUOHBI.

7 7. PelieHue SKCIIepUMEHTAITBHBIX 33124

Ha 00HaApYKEHHE BaXKHEHIINX KATHOHOB
Y aHMOHOB B PacTBOpax.

8 8. Utorosoe 3aHsATHE 10 TEME
«XAMHYECKUE PEAKITHI

HccnenoBaTh ycloBHs, BIUAIONINE HA CKOPOCTh
XUMHUYECKON PEaKIUu.

[IpoBOaUTH IpyNIIOBBIE HAOIIONEHUS BO BPEMs
IIPOBE/ICHNUS JIAOOPATOPHBIX OIBITOB.
VYdacTBOBaTh B 00CYKICHUH PE3YyIHTATOB
OIIBITOB.

JlaBaTh OIpeIeIeHUs TIOHATHI «QJIEKTPOIIUTY,
«HEDIEKTPOJIUT, «AJIEKTPOIUTHYECKAS
mucconmanusy. MccnenoBars cBOWCTBa
pPacTBOPOB JIEKTPOJIUTOB.

Cob6mronats npasuia Th.

XapaKTepHu30BaTh YCIOBHsI TEUEHUS peakLuil B
pacTBOpax 3IEKTPOIUTOB 10 KoHIA. OnpenensiTh
BO3MOKHOCTb ITPOTEKaHUsI PeaKkIii HOHHOTO
obmeHa. OOBSICHATBH CYIIHOCTh pEeaKIUil HOHHOTO
oOMeHa.

CocTaBisTh HOHHBIC YPABHEHUS PEAKIINH.
CocTaBisTh COKpaIIEHHbIE HOHHBIC YPAaBHEHUS
peakuuii. OOHapYXUBATh BAXKHEUIIINE KATHOHOBI
Y aHUOHBI B PACTBOPAX 3JIEKTPOJIUTOB.
OdopMIATh U MPEACTABIATH B PA3IUYHBIX
¢dopmax pe3ynbTaThl IPOEKTOB. Y 4acTBOBATh B
00CyXIeHUH paboT

Tema 2. Hemera/uibl ¥ uX coequHennsi (13uacon)

9 1. SIBnenue amnoTponuu. AJJIOTPOITHbBIE
MOAH(HUKAIIUHN CePhI, KUCIIOPO/Ia,
dbocdopa, yriepona u KpeMHHUS.

10 2.I'anorensl. buonoruueckas poib
COCIMHEHUH rajioreHoB. TOKCHYHOCTh
TaJIOT€HOB.

XapakTepru30BaTh HEMETAIIBI HA OCHOBE UX
MOJIOKEHUS B IEPUOIUYECKON CUCTEME U
0CcOOEHHOCTEH cTpoeHus X aToMOB. OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
HEMETAJUUIOB B TpyNnax U MNOATPYIIaX.
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3.IIpuMeHeHne TalloTeHOB U HX
COCTMHEHUH B OBITY U
MPOMBINIIICHHOCTH.

OnuchIBaTh CBOWCTBA BEIIECTB B XOJIC JIC-
MOHCTPAIMOHHOTO U JIA0OPaTOPHOTO
IKCIIEPUMEHTA.

12 4. ViccnenoBanue CBOMCTB CEPHOM U Pacnio3HaBaTh ONBITHBIM IIYTEM COJISIHYIO KUCJIOTY
a30THOU KHUCJIOT. 1 e€ coiu, a TaKKe OPOMUIIBI U HOTUIBIL.

13 5. AMMuaK: criocoObI TIOJTy4eHHUSI, XapakTepru30BaTh AJUIOTPOIIUIO KUCIOPOIA, CEPBI
UccleIoBaHue PU3NICCKUX U u pochopa Kak 0JJHY U3 IPUYUH MHOTOOOPA3HS
XUMHUYECKHUX CBOMCTB. BEIIECTB.

14 6. OGiacT IpUMEHEHHS AMMUAKA. ComocTaBnsiTh CBOICTBA pa30aBICHHON U

15 7. Coli aMMOHHUSL. KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT.

16 8.A3oTHBIE M hocHOpHBIE YIOOPEHHS. PacniozHaBaTh ONBITHBIM ITYyTEM aMMUAK,

17 9. AJUIOTPOIIHS YIJIepoa: aIMas U pacTBOPHI KUCIIOT, HUTPATHI, pocdaTel, HOH
rpaduT. aMMOHUS, CYIb(QHIBL, CYyTbPUTHI, CYIb(ATHI.

18 10.KpeMHHii 1 ero COeAUHEHNUS. ConocTaBisaTh CBOMCTBA OKCUIOB YIepoa U

19 | 11.CunukaTHas IPOMBILILIEHHOCTH: KpEMHHUS, OOBACHATH TIPHIHHY MX Pa3ITHIHL.
IIPOU3BOJCTBO CTEKIIA, KEPAMHKH, Jloka3bIBaTh KUCIOTHBIN XapaKTep BBICIINX
IIeMEHTa. OKCHJIOB yIJiepojia U KpeMHus. Pacnio3HaBath

20- | 12-13. TIpOeKTHI 10 HHAMBHYATbHOI OTIBITHBIM MYTEM YTJIEKUCIBIN ra3, KapOOHATHI,

21 TeMe CUJIMKATBHI.

Cobmoath TexHUKY Oe3omacHocTd. OKa3bIBaTh
MIEPBYIO MTOMOIIb IIPU OTPABJIICHUSX, 0KOTaX U
TpaBMax, CBA3aHHBIX C PEAKTUBAMU U 000py-
JIOBaHHUEM.
Hcnonp3zoBaTh NproOpeTEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKOMN JAEATEIBHOCTH U MOBCEHEBHOMN
KHU3HU C LIETBI0 0€30macHoro o0palieHus ¢
BELIECTBAMU U MaTepHalaMi U dKOJOTUYECKH
IPAMOTHOTI'O MOBEJICHUSI B OKPYXKaIOIIEH cpefie.
Tema 3. MeTaujibl M UX coeuHeHus (9 yacoB)

22 1. UccnenoBanue (puU3NIECKUX CBOMCTB XapakTepu3oBaTh METAJIBI HA OCHOBE UX
METaJJIOB. MOJIOXKEHHUS B IEPUOANYECKON CUCTEME U

23 2.11leno4YHbIE U 1IETOYHO3EMENIbHBIE ocobeHHocTel cTpoeHus ux aromoB. MccnenoBaTh
METaJUTBl — 0COOEHHOCTH (PU3MUYECKUX CBOMCTBA BEILIECTB.

CBOMCTB, BBICOKAasi XUMUYECKAs OOBACHATH 3aBUCUMOCTD (PU3UYECKUX CBOMCTB
aKTUBHOCTH. B3auMo/IelicTBUE C BOJIOM ¢ | METAJJIOB OT BU1a XMMUYECKOMN CBSI3H MEXIY HX
oOpa3oBanueM mienoveit. O6nactu atomamu. HaOnronaTe 1eMOHCTpUpYyeMbIe U camMo-
MIPUMEHEHHUS. CTOSITEJIBHO MTPOBOJIUMBIE OTIBITHI.

24 3.Amomunuii. Jloka3zaTeabCcTBO Jloka3eiBaTh aM(pOTEPHBII XapakTep OKCUIOB U
aM(}OTEepHOCTH OKCH/Ia U THAPOKCHIA TMAPOKCHUAO0B AJIIOMHAHMA 1 KEJIC3a.
amoMuaMs. [IpuurHa Majiol akTUBHOCTH | Pacmo3HaBaTh ONBITHBIM ITyTEM TUIPOKCHI-UOHEI,
ATFOMUHHSL. nons! Fe?* u Fe®*. Cobmonars T, mpasuisHO

25 | 4. CriocoGbl OMydeHH s AFOMUHHS 1 00paIaThCst ¢ XMMUYECKOH TTOCYI0H 1
00JIaCTH TIPUMEHECHHUS B J1a00paTOPHBIM 000PYTOBAHUEM.
IPOMBIIIJICHHOCTH. HpOFHOBHpOBaTL CBOWCTBa HCU3YUYCHHBIX

26 5.)Kene30 u ero criaBsl (CTanb, 4yryH). | 9JEMCHTOB M MX COCAMHEHHI Ha OCHOBE 3HAHHII O

27 6.Menp u eé crinassl (6poH3a, TaTYHb, NepHOANYECKOM 3aKoHe. Vcnonb3oBarh
MEJIBXHOD). MpUOOPETEHHBIC 3HAHUS U YMEHHUS B

28 7 Kopposust meramios. ccrenoBanne MIPaKTUYECKON AESITENbHOCTH U TIOBCETHEBHOM
BIIMSIHISL HA CKOPOCTb KOPPO3HH JKenesa | KH3HH C IENbI0 6€30M1aCHOro 00palieHus ¢
pasIMYHBIX (PAKTOPOB CPEJIbL. BEIIECTBAMH U MaTepHallaMi U SKOJOTHYECKH

29 8.3a1KTa METAIUIOB OT KOPPO3HH. IPaMOTHOIO MTOBE/ICHUS B OKPYXKAIOILIEH Cpelie.




30- | 9-13. PaGoTa Ha/1 UTOTOBBIM MTPOEKTOM Jlenateb BBIBOJBI U3 PE3YJIBTATOB IPOBEAEHHBIX
34 XHUMHAYECKHX OIMBITOB. YYaCTBOBATh B COBMECTHOM
00CYXJIEHUH Pe3yIbTaTOB.
Hcnonp30BaTh pa3anyHble HCTOYHUKHU TIOMCKA
unpopmanuu. Mcnons3oBats cpeacrsa UKT mis
odopmIieHHs pabOTHI.
KajsenaapHo-TteMaTnyeckoe NJIAHHPOBaHHE
Ne Tema ypoxka Bun Cpoxku Hcnonbs3zoBanu
ypoka JEeSTeNBHOCTH (| IPOBEACHUS € pecypcoB
MIPAKTHYECKHE) [EHTpa
«Touka poctay
Tema 1. Xumuyeckue peaxkuumu (8)

1. | CxopocTh XUMUYECKON PEaKITUU. 06.09.2023 Hab6op st
HccnenoBanust BIUSTHUA MOJITOTOBKHU K
pa3IUuYHBIX (HAKTOPOB HA CKOPOCTH oros
XUMHYECKOU peaKkuu

2. | Katanu3aTopbsl 1 HHTUOUTOPEI 13.09.2023

3. | Dnexrponutnyeckas nucconuanus. | [Ipakruueckas 20.09.2023 Hab6op st
DJEKTPOIUTHI U HEITIEKTPOIIUTHI. pabota MOJITOTOBKH K
Uccnenosanue oro,
ANEKTPOIPOBOIHOCTH BELLIECTB udponas

nabopaTopus
10 XUMHH

4. | 3aBUCUMOCTh CTETICHU [IpakTuueckas 27.09.2023 Hudposas
JVICCOIMAIINU OT Pa3IHYHBIX pabota nabopaTtopust
(hakTopoB 110 XUMHH

5. | Peakuuu nonnoro ooMeHa u [Mpaktuueckass | 04.10.2023 Ha6op nst
yCJIOBHUS UX NPOTEKAHUs JI0 KOHIIa | paboTa MOJITOTOBKH K

orn

6. | KauecTBeHHbIC peakiuy Ha [IpakTrueckas 11.10.2023 Ha6op nst
Ba)KHEUIIINE KATHOHBI U aHUOHBI pabota MIOJITOTOBKH K

orn

7. | Pemenne s3xcriepuMeHTaIBHBIX 18.10.2023 Hab6op st
3aJa4 Ha OOHapyKeHUe MOJITOTOBKH K
BAKHEUIIINX KATUOHOB M AaHMOHOB B oros
pacTBopax

8. | UToroBoe 3aHsTHE IO TEME 25.10.2023
«XUMHUYECKUE PEAKIITN

Tema 2. HemeTtanbl 1 ux coeguHenus (13)

9. | SIBneHue amuIOTpONUH. [Tpaktuueckas | 08.11.2023
AJIOTpOITHBIE MOAN(DHUKAITIH. pabota

10.| I'anorensl. buosornyeckas posb [TpakTraeckas 15.11.2023 Habop s
COGJIMHEHUH raJloreHoB. pabota MOJITOTOBKHU K
TOKCHYHOCTH raJIOr€HOB ors

11.| IlpuMeHeHUE rajJoreHOB U UX 22.11.2023
COCJIMHEHUH B OBITY U
IPOMBIIICHHOCTH

12.| UccnenoBanue CBOMCTB CEPHOU H [TpakTrueckas 28.11.2023 Ha6op mns
A30THOM KUCITIOT pabota MOATOTOBKHU K

oro




13.| AMMHak: crioco0sl MOTy4eHus, 06.12.2023 Ha6op ans
uccienoBaHne GU3NIECKUX U HOATOTOBKH K
XMMHUYECKHX CBOMCTB ors
14.| O6nacTi npuMeHEHUs] aMMHUaKa [IpakTrueckas 13.12.2023
pabota
15.| Conu amMmoHuS 20.12.2023 Hab6op st
HOJTOTOBKH K
ors
16.| Azotnbie u pochopHbIe YyIOOpEeHHS 27.12.2023
17.| Annotponus yriaepoja: aimas u [IpakTueckas 10.01.2024
rpaduT pabota
18.| Kpemnwuii u ero coeMHEHUS [TpakTrueckas 17.01.2024 Hab6op st
pabora IIOJATOTOBKH K
ors
19.| CunmkaTHas TPOMBIIUICHHOCTD: [TpakTrueckas 24.01.2024
MIPOM3BOJICTBO CTEKJIA, KEpaMUKH, | paboTa
[IEMEHTa
20. | IIpoeKThl 0 UHAMBUYATBHON ITpaktuueckas | 31.01.2024
TeMe pabota
21.| IIpoeKThI 10 WHANBHYaTHHON 07.02.2024

TEMC

Tema 3. MeTaJa

Jbl M uX coequHenus (13)

22.| VccnenoBanue GU3NIECKUX 14.02.2024
CBOMCTB METAJIJIOB

23.| lllenounsie u menoyHo3emenbHbie | [IpakTuyeckas 21.02.2024 Habop nns
METaJUTbL. pabota MOATOTOBKHU K

ors

24.| Amromunnii. AMpotepubie okeun u | [lpaktuueckas | 28.02.2024 Habop nns

TUIPOKCHJT ATFOMUHUS. pabora MIOJITOTOBKH K
ors

25.| CnocoOsl monmy4yenus amomunus 1 | [Ipaktuyeckas | 06.03.2024
00J1aCTh MPUMECHECHHSI. pabota

26.| Xene30 U ero CruiaBbl 13.03.2024

27.| Menp u eé cIuraBel 20.03.2024

28.| Koppo3us meTayos. 06.04.2024 Hab6op st
HccnenoBanue BIMSHAS HA TIOJITOTOBKHU K
CKOPOCTb KOPPO3UH Kelle3a ors
pa3auyuHbIX (PaKTOPOB.

29.| 3amuTa METaJUIOB OT KOPPO3UHU 10.04.2024

30.| PaboTta HaJ HTOTOBBIM MMPOCKTOM 17.04.2024

31.| Pabora HaJ UTOTOBBIM IPOSKTOM 24.04.2024

32.| PaboTa HaJ HTOTOBBIM MPOEKTOM 08.05.2024

33.| PaboTa HaJ HTOTOBBIM MPOEKTOM 15.05.2024

34.| PaboTa HaJ UTOTOBBIM MPOCKTOM 22.05.2024




