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IlosicHuTeIbHAS 3alIHCKA

Pabouas nporpammMa Kypca BHEYpOouHO# aestenpbHOCTH «IIpoekTHas macTepckas 0 XUMUID»
JUIS  OCHOBHOTO o0miero oOpa3zoBaHusi paspabotaHa B CoOTBeTCTBHM ¢ DenepalibHBIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 0O0IIero o0Opa3oBaHHsS Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBanusi U o00ecreYnBaeT AOCTIDKEHHE IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS OCHOBHOM
00pa30BaTEIILHON MTPOrPaMMBI OCHOBHOTO 0OIIEro 00pa3oBaHMs.

CornacHo ydeOHOMY TIUIaHY WIKOJBI Ha H3Y4YEHHE Kypca BHEYPOUYHOW JEATEIbHOCTH
«[IpoexTHast MacTepckas O XMMHM» Ha CTYIIEHH OCHOBHOI'O 0OI1Iero o0pa3oBaHus OTBOIUTCS 68
yacoB. B 8 kitacce - 34 gaca, B 9 xitacce - 34 yaca.

Cpok peayinzanuy IporpaMMbl Kypca BHEYPOUHOU ACITETLHOCTH 2 TO/1a.

OnHoil W3 BaXHEHIIMX 3a7ad OCHOBHOTO 00miero oOpa3oBaHHs SIBIAETCS IOJATOTOBKA
00yJaronMXxcsi K 0CO3HaHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO UTPO(HECCUOHATBFHOTO MYTH.
OOyuaromuecs OJDKHBI HAydUThCS CAMOCTOSTEIBHO CTaBUTh 1M M ONPENeNsATh IyTH HUX
JOCTHOKCHHSI, MCTOJB30BaTh MPUOOPETEHHBIM B MIKOJE OMBIT JEATEIHLHOCTH B PEATHHOM >KU3HU.
Peamu3anus naHHOM  3a1auM BO3MOJKHA TaK K€ 4Yepe3 pealu3aluio KypcOB BHEYPOUYHOHN
NEeSITETHHOCTH.

BHeypouHast eATenbHOCTh SBJISETCS COCTaBHOM dYacTbio 0O0Opa30BaTeIbHOro IMpoliecca.
Breypounast nesTenpHOCT, - JI€ATEIBHOCTh, OpTraHW3yeMass BO BHEYPOUYHOE BpeMs ISt
YIOBJIETBOPEHUSI TOTPeOHOCTEM O0Oydalomuxcs B COJEPKATEIbHOM JIOCYre, UX Y4YacTHH B
caMOyNpaBJI€HUH U OOIECTBEHHO MOJIE3HOM JIeATEIbHOCTH.

AKTYyaJbHOCTB MPOTPAMMBI BHEYPOUHOU JESITEIILHOCTH 3aKIIOUAETCSl B CO3/IaHUH YCIOBUH IS
KYJIbTYPHOTO, COLIMATIBHOTO, MPO(ECCHOHAIBHOTO CAMOOTIPEIEIIEHUS U TBOPUECKON caMopeann3aluu
JUYHOCTH 00ydJaromerocs, OpMUPOBaHUS XUMUYECKONTPaMOTHOCTH U OE30MaCHOTO HCIIOIb30BaHMUS
BemecTB B moBcenHeBHOU xku3HU. PI'OC TpebyeT mMCmonb30BaHus B 00pa30BaTEIbHOM MpOIIecce
TEXHOJIOTUH IESITEIbBHOCTHOTO TUIIA, METO/IbI MPOEKTHO-UCCIIEA0BATEIbCKOM ACSITEIbHOCTHU SBIISIOTCS
TaKOBBIMU. AKTYaJIbHOCTh MPOTrpaMMbl Takke 00yCIIOBJIEHA €€ METOA0JIOTMYECKON 3HauuMOCThI0. B
CBSI3HM C BO3PACTHBIMHU OCOOEHHOCTSIMHM 00YUYaIOIIUXCsS U HEOOIBIION MOArOTOBKOM M0 XUMHH, AeTel
3aHMMAaeT He MOJrOTOBKA OMbITA, €r0 3HAYEHHE U POJIb B MO3HAHUN XUMHUYECKHUX MPOLIECCOB,

CKOJIbKO KJIMIIOBBIE PE3ylbTaThl B BUJAE B3pPbIBA, BCIBILIKM, BBIMAJCHUS OCaJKa, U3MEHEHHs 1LIBETa
BelleCTBAa MWJIM ero pacTtBopa. [Iporpamma sBisieTCs MEXaHM3MOM MHTErpalud, obOecredyeHus
MOJIHOTHl M LIETBHOCTU COJEpXaHUS MporpamMMbl [0 XUMHH, pacmupsisi u oboramas ero. [lo
pe3ynbraTtam oOydeHus: 00ydaroluecss HAUMHAIOT IOHUMATh BHYTPEHHHE MPOIIECChI, TPOXOASIINE Ha
Pa3HBIX CTAIUSAX XMMHUYECKOTO JIKCIEPHUMEHTA, 3aUHTEPECYIOTCS XMMHUEH Kak HaykoW. 3HaHUS H
YMEHHSI, TOJY4YeHHbIE MPH OOYy4eHMHM NMPOEKTHOW U MCCIEAOBATEIbCKON NeATENbHOCTH, CTaHYT
OCHOBOH JJIi OpraHu3allid Hay4yHO-HCCJIEeIOBAaTEeNIbCKOW JESATEIbHOCTH B BY3axX, KOJUIEIKaxX,
TexHukymax. lIporpamma  TO3BOJSIET pealM30BaTh aKTyaldbHblE B  HACTOSIIIEE BpeMs
KOMIIETEHTHOCTHBIN, TMYHOCTHO - OPUEHTUPOBAHHBIN, NEATEIbHOCTHBINA OIXOIbI.

[IpakTiyeckas 3HAYMMOCTb NPOTPaMMbl 3aKIOYAaeTCs B TOM, 4YTO TMPU COCTABICHUU
MpOrpaMMbl ObUT OTOOpaH MaTepHall, KOTOPBIA MOMOXET o0yJaromumMces npu noarotoske Kk ['MA u
3aIUTe MHAUBHUAYaJIbHOTO TIpoekTa B 9 kinacce. Onpeienensl 3aJaHus JOCTYIHBIE IO COACPKAHUIO U
METO/IMKE BBIMOJIHEHUS, HO (POPMHUPYIOIIHNE OMBIT MPOEKTHOM, MCCIENOBATENBCKOW M TBOPYECKON
JesTensHOCTH o0yJaromuxcs. [IporpamMma ynensier BHUMaHie SKCIIEpUMEHTAIBbHOM padboTe (paboTta
C BEIIECTBAMH, CO3HATEIbHOE MPOBEACHUE XUMUYECKUX TPOILIECCOB, OCHOBBI XHMHYECKOU
6e3omacHocTH). DopmMupyer HaBBIKM TPOCKTUPOBAHUS, HCCIEAOBAHUS M HCIOJIb30BAHUS
MPHOOPETEHHOTO OMBITA ACATEILHOCTH B peaTbHOM JKU3HH.

ean MpoeKTHO — MCCIEA0BATEIbCKON AeATEIbHOCTH 00y4AIOMIMXCH 10 XUMHHU
Gopmuposanue yHusepcanbHvix y4eOHbIX 0elUcCmauti 00y4aouwuxcs yepes:

= OCBOCHHC COIMAJIbHBIX poneﬁ, HCOGXO,Z[I/IMLIX JJIA HpOGKTHO-HCCHCI{OBaTCHBCKOﬁ HTBOp‘{eCKOf/'I
ACATCIBHOCTH,

= AKTYaJIbHBIC Ul JAHHOT'0 BHJA ACATCIIBHOCTHU (I)aKTOpBI JIMYHOCTHOTO pa3BUTHA: YMCHHUC YUUTHCA,
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TOTOBHOCTb K CaMOCTOSATC/IIBHBIM ITOCTYIIKaM U I[ef/'ICTBI/ISIM, HOCJICYCTPEMIICHHOCTh, CAMOCO3HAHUC U
TOTOBHOCTDL IIPEOAOJICBATE TPYAHOCTH,

- OCBOCHHE HAyYHOW KapTUHBI MUpA, MOHHUMAHWE POJIM U 3HAYCHHSI HAYKH B KU3HU OOIIECTBA,
3HAYUMOCTH MTPOCKTHO-UCCIIEA0BATEIHCKON U HHHOBAIIMOHHOMIEATEIBHOCTH;
- OBIIQJICHHE METOJIaMH TTO3HAHUS, PA3BUTHUE MPOTYKTUBHOTO BOOOPaKCHHUS,
- pa3BUTHE KOMIIETCHTHOCTEH OOIIEHUSI.
o81a0eHUe  0OVUAIOWUMUCA — NPOOYKMHO-OPUEHMUPOBAHHOU — 0esIMeIbHOCMbI0  NpU  NOMOWU
nocne008amenbHO20 0CE0EHU:
- OCHOBHBIX 3TAaIlOB, XapaKTEPHBIX ISl UCCIICIOBAHUS M MTPOSKTHON pabOThI, METOJ0B ONPEICIICHUS
KOHKPETHOTO IT0JIB30BaTENIs MPOJyKTa TPOEKTA WU UCCIICIOBAHHUS.

3agaumn:

Obpa3zosamenvHuie:
- opmMupoBaHUEe YMEHUI ¥ 3HAHHUI TTPU PEIICHUH 33134 110 XUMUU;
- (opMHUpOBAHUE MTPAKTHYCCKUX YMEHUH TMPU PEIICHUH SKCIIEPUMEHTAILHBIX 337249 Ha
pacrno3HaBaHKE BEIIECTB;
- MIOBTOPEHUE, 3aKPETICHUE OCHOBHBIX TIOHSITHI, 3aKOHOB, TCOPHIA.
- 00y4eHHE TeIeTIoIaraHuio, IJIAHNPOBAHUIO H KOHTPOJTIO.

BocnumamenvHule:

- CO3J]aHHe TEJaroruiIeCKUX CUTYAIlUH YCIENTHOCTH JUISl TIOBBIIICHHUS COOCTBEHHON CaMOOIICHKH
cTaryca oOyJaronuXcs B Ii1a3aX CBEPCTHHKOB, ITEJJarOTOB M POJIUTEIICH;
- coJielicTBHE B MPOGOPUCHTAIINH OO0YIAIOTITUXCSI.
Pazsusarowue:

- pa3BUTHE Yy OOCLIAIOUIUXCS YMEHHE BBIIEIATH INIABHOE B HM3YYEHHOM MaTepuase, CpaBHHBATh,
000011aTh U3y4eHHbIE (PAKTHI, JOTMUYECKHU U3JIaraTh CBOM MBICIIU MPUPEIIEHUH SKCIIEPUMEHTAIbHBIX
Y IPOEKTHBIX 3a]1a4;
- pa3BHUBaTh CAMOCTOSITEILHOCTh, YMEHHE MTPEO0JIEBATh TPYJHOCTH B YUCHUU;
- pa3BuUBaTh  MpaKTUYECKHME  YMEHHUS  y4yalluXcsi  MNpU  BBINOJHEHUM  MPAKTUYECKUX
AKCIEPUMEHTAJIbHBIX 3aa4.

@opMbl KOHTPOJISI: pEIIEHHWE MPOEKTHBIX 3aJad, 3allluTa MPOEKTOB, MpPEICTaBICHUE
y4eOHOTO HCCIeI0BaHNs, BHIIOJIHEHNUE PAKTUYECKOI pabOThl.

[To mToram 3aBepiieHHs KaXkI0T0 rojia oOydeHus: Kypca BHEYpOUHOU AESITeIbHOCTH, B CPOKH,
onpeenéHHbIe yUeOHbIM IIIaHOM 00pa30BaTeNIbHOM OpraHu3anue, IpeyCMOTpeHa IPOMEKYTOUHAs
aTTecralus oOyJarouIuxcs B BUJIE 3alllUThI UCCIEA0BATEILCKOTO MPOEKTA.

I[InanupyeMblie pe3yabTaTbl OCBOEHHSI Kypca BHEYPOUHOIl  /1eATeJbLHOCTH
JIMYHOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3yNAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM

IIO3UTHUBHBIX LICHHOCTHBLIX OpI/IeHTaHI/Iﬁ " paCHIMpPpCHUC OIIbITa ACATCIbHOCTU HaA et OCHOBE€, B TOM 4UCJIC B
4acCTu:

1) NATPUOTHYECKOI'0 BOCIIUTAHMSI:

HEHHOCTHOI'O OTHOHICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HUCTOPUYCCKOMY W HAYYHOMY
HaCJICIWO, MOHUMAaHHA 3HA4YCHUA XUMHUYECKOMN HAayKHU B KU3HU COBPEMCHHOI'O 06H_ICCTB3., CIIOCOOHOCTH
BJIaJCTh ,Z[OCTOBepHOI\/'I HH(i)OpMaHHeﬁ 0 TMEepCaOBBIX HNOCTHKXCHUAX W  OTKPBITHAX MHpOBOfI u
OTEYECTBEHHOM XUMHUH, 3aUHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U 06IJ_ICCTB8.;

2) rpakIaHCKOro BOCIUTAHUS:

TPEJCTaBIEHNs] O COLMANBHBIX HOPMaX M MPAaBHIAX MEKIMYHOCTHBIX OTHOLIEHHH B KOJIEKTUBE,
KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOLIECTBEHHO MOJE3HOH, ydeOHO-MCCIeN0BaTeNbCKOi,
TBOPUYECKOH M JPYrHX BUJAX JAEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOH COBMECTHOI JesTenbHOCTH
IpU  BBIONHEHMH Yd4eOHBIX, MO3HABATENBHBIX 3a7ay, BBITOJHEHMM XHMUUYECKHX AKCIEPHMEHTOB,
CO3JIaHMH Y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMONOHMMAHMIO M B3aUMOIIOMOIIM B MPOLECCE ITOi
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y‘-IGGHOﬁ ACATCIBHOCTH, TOTOBHOCTH ONLCHHBATH CBOE IMOBCACHHUEC W IIOCTYIIKH CBOHUX TOBapI/IL[IGfI C
MO3UIHUU HPABCTBCHHBIX U IPABOBBIX HOPM C y‘-IéTOM OCO3HaHUA HOCJ'IGI[CTBI/II;'I IMOCTYIIKOB;,

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TMPEICTABIEHUS O BEIIECTBE M XHUMHUYECKOM PpPEAKUHUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U COCTABJISAIOIIME OCHOBY JUISl IOHUMAHUS CYIIHOCTHM HAyYHOU
KapTUHBI MUpPa, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3aWMOCBS3IX
YeJI0BEKa C MPUPOJIHON CPEIOM, O POJIM XUMHH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABaTEIbHbIE MOTUBBI, HAIIPaBJIEHHbIE HA MOJYyYEHHE HOBBIX 3HAHUN IO XMMHH, HEOOXOIMMBbIE
st OObsCHEHHWs HaONIOaeMbIX TPOLIECCOB M SIBJICHUH, MO3HABATEIHbHOW, WH(POPMALMOHHOW W
YUTATEIbCKON KyJIbTYpbl, B TOM YMCJE HABBIKOB CAMOCTOSITEIBHOM pabOThl ¢ y4eOHBIMU TEKCTAMU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHMIO U TIO3HAHUIO, JI0003HATENIbHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
caMO00pa30BaHNIO, MPOEKTHOM M HCCIEIOBATENbCKOM JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUs B JajbHEHIIEM;

4) popMupoBaHus KYJILTYPbI 310POBbS:

OCO3HAHHE IEHHOCTU >XM3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 ’KW3HM, OCO3HAHME MOCIEACTBUM M HENPHUITHE BPEAHBIX NpPUBBIYEK (ymoTpeOiieHus
QJIIKOTOJIsI, HAPKOTUKOB, KYpEHUsI), HEOOXOAMMOCTH COOIIOICHUS TTpaBUil 0€30MMacHOCTH MpU OOpaIieHuH
C XMMHYECKIMH BEIIECTBAMU B OBITY U pealbHOM KU3HHU;

5) TpynoBoro BocnuTanus:

MHTEpeC K MPaKTHUECKOMY H3YdeHHUIO mpodecchii n Tpyaa pasauuHOTO POJA, YBAaKEHHE K TPYyLy U
pesynbTaTaM TPYAOBOH JEATENLHOCTH, B TOM YHCIE HA OCHOBE IPHMEHEHMS MPEJMETHBIX 3HAHMIA 110
XMMHUHM, OCO3HAHHBIA BHIOOP HMHIMBUAYalbHON TPAEKTOPMH HPOJOJKEHHS 0Opa3oBaHMS C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHK XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIENHOM
npoecCHOHATLHON JeATeNLHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHMil, FOTOBHOCTb aJallTUPOBATLCA B
npogeccHoHaNLHO cpefe;

6) 2K0J0rMIeCKOro BOCTIUTAHMS:

SKOJIOTHYECKHU 1Le1eCO000pa3HOe OTHOLIEHHE K MPUPOJIe KaK UCTOYHUKY KM3HU Ha 3eMe, OCHOBE €&
CYLIECTBOBAHMS, NOHHMAHUE IIEHHOCTH 3J0pPOBOr0 M 0e30IacHOro o0pasa JKH3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (M3MYECKOMY M MCHXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IEHHOCTH
COOMIONIeHHsT MpaBul GE30I1aCHOTO IOBEJEHHs IIpH paboTe C BEIIECTBAMH, a TAKKE B CHTYaILMsX,
YTPOKAIOLIUX 3I0POBBIO U KH3HHU JIIOJIEH;

CIIOCOOHOCTH HPUMEHATh 3HAHMSA, ITONydaeMble IPU M3YdeHHHM XUMHUM, Ul peIleHds 3ajad,
CBSI3aHHBIX C OKPY)KaloIleld MPUPOJHOM Cpejoi, [Ii TOBBIIEHHUS YPOBHS DKOJOTMYECKOH KyIbTYphl,
0CO3HAHMS II00ATLHOI0 XapakTepa YKOIOIMUECKUX IPoOIeM HITyTell UX peleHus IOoCPEACTBOM METOI0B
XMMHUHM, OKOJOTMYECKOTO MBIIUIEHHS, YMEHHS pYKOBOJCTBOBATbCS MM B  II03HABATEJLHOIM,
KOMMYHUKATHBHOH M COLMANBLHOM TIPaKTHKe.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe MeTanmpelAMETHBIX pE3yIbTaTOB BBLACIAIOT 3HAYUMBIE [  (POPMHUPOBAHHUS
MHPOBO33peHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpMs, IPUHIMII, THIOTe3a, (aKT, cUcTeMa, Hpolece,
SKCIIEPUMEHT M JPYroe.), KOTOPblE HCIONb3YIOTCS B E€CTECTBEHHO- HAYYHBIX y4eOHBIX MpeAMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHMI U3 3TUX HPeAMETOB (OPMUPOBATH MPEACTABIEHHUE O LEIOCTHON HAYYHOM
KapTHHE MHpa, M yHUBEpCalbHble ydeOHble geiicTBusi  (NMO3HABATENbHbIE, KOMMYHHMKATHBHBIE,
perynaTuBHBIE), KOTOPHIE



o0ecreynBarOT (GOPMHPOBAHUE TOTOBHOCTH K CAaMOCTOSTEIBHOMY IUIAHUPOBAHHMIO M OCYIIECTBJICHHUIO
y4eOHO eI TeTbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE JeHCTBUS

ba3oBble Jiornyeckue 1eMCTBUSA:

YMEHUSI HUCIOJb30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI NP OCBOCHUM 3HAHUMW: PaCKphIBATh
CMBICJI XUMHUYECKHX TOHATHHA (BBIIEIATh WX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMU TTOHATUSMH ), UCTIOJB30BATh TOHATHS JJ11 OOBSICHEHUS OTACIbHBIX (DAaKTOB U SIBJICHUM, BEIOMPATH
OCHOBAaHUS U KPUTCPUU JUIS KIACCU(DUKANMM XWUMHYCCKUX BEIIECTB W XUMHYCCKUX PEaKIUH,
yCTaHABIWBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3Yy4Y€HUS, CTPOUTH JIOTHUYECKHE
paccyxieHus (MHAYKTUBHBIC, IEIyKTUBHBIE, TI0 aHAJIOTHH ), IEIaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TIPUMEHSATh B TIPOIECCe TO3HAHMUS TOHATUS (MPEAMETHhIE W METalpeaMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIETH, UCTIOJIb3YEMbIE B XUMUH, MPEOOPa30BBIBATH MIUPOKO MPUMEHSIEMbIC
B XUMHH MOJEJIbHBIE MPEJCTABICHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA), XUMHUeckas popmyrna u
ypaBHEHHE XHMHYECKON pEaKIMu — TPHU PElIeHUU y4eOHO-TIO3HABATEIbHBIX 33/lad, C Y4ETOM ATHUX
MOJIETBHBIX TPEJCTABICHUN BBISBISATh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Y4aeMbIX
00BEKTOB — XHUMHUYECKUX BEIIECTB W XUMHYECKUX PEaKIWW, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MPUIMHHO-CIICJICTBEHHBIE CBS3U U IPOTUBOPEUHS B U3YIa€MbIX MTPOIIECCaxX U SBICHUSIX.

Ba3oBrble ucciienoBare/ibCcKue 1eCTBUSA:

YMEHHME HCMOJIb30BATh IMOCTABJICHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B
KaueCcTBE OCHOBHI 11 (POPMUPOBAHUS THIIOTE3BI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

MpuoOpeTEeHnEe OMbITa 10 I[UIAHUPOBAHUIO, OpraHU3allMd MW  TMPOBEACHUIO  YICHUYECKUX
SKCIEPUMEHTOB, YMEHHE HaONlloaTh 3a XOJOM Mpollecca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (opmynupoBaTh 0000IIEHHS U BBIBOJABI [0 pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh HHAOPMALIUIO PA3IMYHBIX BUIOB U (OpM
MIpe/ICTaBJICHMs], TIOJIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAay4yHO- MOMYJSpHAS JIUTEpaTypa XUMHUUYECKOTO
CoJiep’KaHusl, CIPaBOYHbIE MMOCOOus, pecypchl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIHIO;

YMEHHE NPHUMEHSTHh pa3IM4YHble METOJbl M 3alpochl IpU IMOUCKE U OTOOpe HHpOpMALUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMMBIX [UIsl BBINOJHEHHS Y4eOHbIX M TIO3HABATENbHBIX 3a1ad
OmnpeneNéHHOr0 THUMA, MpPUOOpEeTeHHe OmbiTa B  O0JACTH  UCHOJB30BaHUS  HMH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJIEHUE KYJIbTYpOM AKTUBHOIO HCIIOJIB30BAHMUS Pa3IMYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBHIOMpATh ONTUMAIbHYIO (popMy MpelacTaBieHHUs UHPOpPMAIUH U
WUTIOCTPUPOBATh peEIllaeMble 3aJaud HECIO0XHBIMU CXEMaMH, JuarpaMMaMu, JApYrUMH (QopMamu
rpaduku U HUX KOMOWHAIIUSIMH;

YMEHHE HCIOIb30BaTh U aHAIU3UPOBATH B Mpollecce yIeOHOM U HCCIeI0BATENbCKONW NESTEIbHOCTH
nHMOPMALIMIO O BIUSHUHM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAaHCIOpPTa HA COCTOSIHUE
OKpY>KaroLeH IPUPOJIHOMN CPEIbI.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHUS 3a7[aBaTh BOMPOCHI (B XOJ€ Iuanora u (Win) JTUCKYyCCHH) O CYIIECTBY OOCYKIaeMOM TeMBI,
(bopMynTHUpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATI0KEHHON 3a1a4u;

YMEHUSl TPEJCTABIATh IOJYYEHHBIE PE3YNbTAaThl MO3HABATEIbHON MAESITENBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO Pe3ylbTaTOB BBIMNOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(J1abopaTOpPHOTO OMBITA, JTAOOPATOPHOI PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO TPOEKTA);

yMEHHSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOUM TIO3HABATENbHOU H
HCCIIEIOBATENIbCKON JIEATENBHOCTH TPU PEHICHHH BO3HUKAIONIUX MpoOIeM Ha OCHOBE y4€Ta OOIIMX
WHTEPECOB M COTJIACOBaHUs MO3UILIMIA (00CYXIeHUsI, 0OMEH MHEHUSIMH,
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«MO3rOBBIE IITYPMbI», KOOpPJAMHALUS COBMECTHBIX JACWCTBUM, OINpEAEICHUE KPUTEPUEB IO OLICHKE
Ka4yecTBa BBIMOJIHEHHON pabOTHI U PYyTHeE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSTEIbHO OINpEAENsATh LEINU JAEATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJIUPOBaTh M MpPHU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIESATEIBHOCTHb, BBIOMpaATh Hamboliee
3 PeKTHBHBIE CIOCOOBI pelIeHs] YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABISATH HIIU
KOPPEKTUPOBATH IPEUIOKEHHBIM QJITOPUTM JIECUCTBUM IPU BBIIOJIHEHUHU 33JaHUNA C Y4ETOM IIOTYYEHUS
HOBBIX 3HAaHUW 00 wu3yyaeMmblXx OOBEKTAaX — BEIIECTBAX M PEAaKUMSIX, OLEHUBATb COOTBETCTBUE
IIOJIyYUEHHOTO pe3y/bTaTa 3asBJICHHON 1LI€JIM, YMEHHE WHCII0JIb30BAaTh W AHAIM3MPOBATh KOHTEKCTHI,
IpeyiaraéMble B YCJIOBUU 3aJJaHUI.

HNPEIMETHBIE PE3YJIBTATHI

K xonimy oOydenusi B 8 kJjiacce mpeiMeTHBIE Pe3ylbTaThl Kypca JOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y O0YJaIOIINXCSI YMEHUMN:

"] XapaKTepu30BaTh OCHOBHbIE METO/Ibl IO3HAHUS: HAOJI0/IeHIE, U3MEPEHUE,

SKCIIEPUMEHT;

”] ONHKCHIBaTh CBOMCTBA TBEP/BIX, KUIKUX, Fa3000pa3HbIX BEIIECTB, BHIACIAS UX

CYIIECTBEHHbIE TPU3HAKU;

7] pa3nu4aTh XUMHUYECKUE U GU3NYECKUE SIBICHUS,

] BBISIBJIATH NPU3HAKHU, CBU/IETENCTBYIONIME O MPOTEKAHUU XUMUYECKONPEAKIMH

IIPH BBITIOJIHEHUU XUMUYECKOTO OIBITA;

"] cobunroaTh MpaBuiia 6€30MacHOM paboThl IPU MPOBECHUH OIBITOB;

| TIOJIb30BAThCs TAOOPATOPHBIM 000PYI0BAHHEM H HOCYOH;

XapaKkTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA MIPOCTHIX BEIECTB;10JIy4aTh,
co0upaTh KMUCIOPO ¥ BOAOPOLI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEILIECTBA;

9 PacKpbIBATH CMBICT IIOHATHUS «PACTBOPY;

~] BBIYMCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

—| XapaKTepH30BaTh ¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBaHUH, COJICH;

| onpenensaTh NPUHAAIESKHOCTD BEIIECTB K OIPEACIIEHHOMY KIacCy

COCAUHCHU;

"] IPOBOJUTH OIBITHI, IOATBEPKAAOIINE XMMUYECKHAE CBOMCTBA N3YYEHHBIXKIIACCOB

HEOPraHMYECKUX BEILECTB;

"] pacno3HaBaTh OIBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U LIEJIOYEH 110 N3MEHEHNIOOKPACKH

HUHIMKATOPA;

K koH1y oOyuenust B 9 Kjacce mpeJMeTHbIe pe3ysibTaTbl Ha 0a30BOM YPOBHEIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHUI:

"] pacKpbIBaTh CMBICI MIOHATUHN «MOH», KKATUOH», «AHUOH», «IJIEKTPOJIUTHI»,

«HEIEKTPOJIUTHDY, «ANEKTPOJUTUYECKAS IUCCOLMALIUY.

”] MPOBOJUTH PEAKLIMH, TIOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAaB BEILIECTB; Ha3bIBAaTh

) GaKkTOpbI, BIUAIONINE HA CKOPOCTh XUMHYECKON PEAKIUH; NPOBOUTD OIIBITHI MO

MOJIy4EHHUI0, COOMPAHUIO U U3YUEHUIO XUMUUECKUX

CBOMCTB ra3000pa3HbIX BEIECTB: YIJIEKUCIIOrO I'a3a, aMMHaKa;

—) PaClo3HABATh OMBITHBIM IyTEM Ia3000pa3HbIE BEIIECTBA;

~| XapakKTEepU30BaTh B3AHMOCBSA3b MEH/Y COCTABOM, CTPOCHUEM 1 CBOHCTBAMH;OLEHUBATD

BIIMSIHUE XUMUYECKOTO 3arpsA3HEHUS] OKPYKAOLEH Cpe/ibl Ha

OpPraHM3M YEJI0BEKa;

"] rpaMOTHO 00OpaIIaThes C BEUIECTBAMHU B TOBCETHEBHOM KU3HU
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IInanupyeMbIMu pe3yJibTaTaMHU NPOEKTHO-UCC/IEA0BATE]IbCKOH e TeJIbHOCTHOOYYA0 LM XCS
BbInycKHMK HAY4YHTCS:

* BBITIOJHATH Y4eOHOE HCCIeNOBAaHWE W YUEOHBIH MPOEKT, HCMOJB3ys 000pYIOBaHHE, MOJEIH,
METO/IbI ¥ IPUEMBI, aJIEKBATHBIC MIOCTABJIICHHOH TIpobIeMe;

* pacrio3HaBaTh U CTaBUTh BONPOCHl, OTBETHI HAa KOTOPbIE MOTYT OBITh TOJYYEHBI IMYTEM
HCCIeI0BaHus, (POPMYITUPOBATH BHITEKAIOIINE U3 UCCIICIOBAHUS BHIBOJIBI,

® UCIIOJIB30BAaTh TAaKUC MATCMATUYCCKUC MCETOABLI H HpI/IéMI)I, KaK a6CTpaKIII/I$I n uacaiu3anusd,
JI0Ka3aTeNbCTBO, JOKA3aTENbCTBO OT NMPOTHUBHOTO, JIOKA3aTEIbCTBO IO AHAJOTHH, ONMPOBEPKECHHE,
KOHTpIIpUMED, HHAYKTUBHBIE U NENYKTUBHEIE PACCYKICHUS, IIOCTPOECHUE U UCIIOJIHEHUE aJITOPUTMA;
® UCIIOJIb30BAaThb TaKHEC CCTCCTBCHHOHAYYHBIC MCTOJAbI U HpI/IéMI)I, KakK Ha6JHOIICHI/Ie, IIOCTaHOBKA
MpoOJIeMbl, BBIIBM)KCHHE «XOPOIIEH THUIOTE3bD», DSKCIICPUMEHT, TEOpeTHYecKoe 00O0CHOBAaHWE,
YCTAHOBJICHUEC I'PAHUL] IPUMCHUMOCTHU MO)IGJ'II/I/ TCOPHHU,

® SICHO, JIOTUYHO U TOYHO H3JjiaraTb CBOIO TOYKY 3pCHHs, UCIIOJIb30BAaTh A3BIKOBBLICCPCIACTBA,
aJIeKBaTHBIE 00CYX1aeMoil mpooiieme;

* OTIMYaTh (DAaKTHI OT CYXJAECHUN, MHEHUN M OLIEHOK, KPUTHUECKH OTHOCUTHCS KCYKICHUSM,
MHEHMSM, OLIEHKaM, peKOHCTPYHPOBATh NX OCHOBAHUS;

¢ IIPE3CHTOBAThH COOCTBEHHEIC IMPOCKTHO-UCCIIEA0OBATCIIBCKUC ITPOAYKTEI.

® UCNONBL306AMb MAKUE MAMeMamuyecKue memoovl U npué'sz, KdK nepe60p JocudecKux
B803MOINCHOCMEN, MamemMamuiecKoe MOO@JZMPOGCZHU@,‘

®* UCNONIBL306AMb MAKUE eCMeCmEeHHOHAYYHble Memoobl U NPUéMbl, Kaxk abcmpazupoganue om
NPUBXOO0AUUX PaKMOpPOs, NPOBEPKA HA COBMECIMUMOCHb C OPY2UMU U38ECHHBIMU (PaAKMAMU;

® YyereHanpaeieHHo U OCO3HAHHO pa38UsaAmb CE0U KOMMYHUKAMUBHbIE cnoco6ﬂocmu, oceaueams
HOB6ble A3blKoBble cpe()cmea;

® 0CO3Hasamb CB0I0 OMBEMCMBEHHOCMb 3d ()OCm066pHOCI’l’lb NOJIYYEHHbIX 3HaHuﬁ, 3a Kadecmeo
6blNOJIHEHHO20 npoexkma u uccneo008anusl.

Conep:xaHue Kypca BHEYPOYHOIl 1eATeILHOCTH
8 kuace

BBeneHue B IPOEKTHO-UCCIEI0BATENbCKYIO 1eATEIbHOCTD.

Merto1pl TO3HAHUSA: HaOMIO/IEHUE, UCCIeOBaHue, SKcepuMeHT. [IpaBuna TexHuku 6e301nacHOCTH
pHu paboTe B XUMUYECKOU JTabopaTopuu. THUIBI MPOEKTOB. DTalbl BHIOJIHEHUS [IPOEKTA U
uccinenoanus. JlabopatopHas nocyna u naboparopHoe obopynoBanue. [Ipuemsr oOpatieHus ¢
n1abopaTopHOI MOCY10, HAarpeBaHUs BEILIECTB.

Tema 1. YUucrtble BemecTtBa u cMecu. PacrtBopbl. lccnenmoBanue (u3nyeckux CBONCTB
BemecTB. YncTeie BemecTBa U cMecu. OHOPOIHBIE U HEOAHOPOJHbIe cMecH. CrocoObl pasieneHus
cmeceil. PactBopsl. PactBopumocTs BetiecTB. Tumsl pactBopoB. PacTBopenne — GpU3HKO-XUMHUECKUAN
npouecc. Kpucramioruaparsl. BeipamyBanue KpUCTAIIIOB U3 HACBIIIEHHBIX pacTBOpoB. Ilomyuenue
KpUCTAJUIOB COJIM METOJOM BbINapuBaHusi pacTBopa. Kpucramiasl B npupoae U TexHuke. Ouucrka
3arpsiI3HEHHBIX BEIIECTB (PUIBTPOBAHMEM, BBIAPMBAHUEM, BO3TOHKOW, IEPEKPUCTAIUIM3AINCH,
muctuiuisinuei. OxpaHa BOAHBIX pecypcoB. [IpoOGnema mpecHoit Boabsl. CpaBHUTENBHBIN aHAU3
BO/IBI.

Tema 2. TI'azoo0pa3noe cocrosinne BemecrBa. Kuciaopoa. Bomopoa. [MazooOpasznoe
cocTosiHME BemiecTBa. OTHOCUTENBHAs IUIOTHOCTh Ta30B. Kucnopoa — XUMUYECKUW 3JIEMEHT U
npoctoe BemecTBo. llomydeHue Kuciopojga pas3lioKEHHUEM NepMaHraHaTa Kajus, IEepoKCuaa
BoJioposia. CriocoObl coOMpaHus Ta30B: METOJ BBITECHEHHS BO3AyXa M METOJ BBITECHEHHS BOJBI.
UccnenoBanue ¢Qu3nueckux M XUMHUYECKUX CBOMCTB Kuclopojaa. PacrmozHaBaHue KHCIOPOJA.
Bonopon — xumudeckwii s1eMeHT U mpocToe BemiecTBo. [lomyuenue Bogopoda B mabopartopuud U
UCCleIoBaHUE ero cBoicTB. Pacmo3naBanue Bojopona. CrnocoObl TONy4YeHHs] BOJOpOJa B
MIPOMBIIIIIIEHHOCTH. Bomopoa — TormmBo Oyayiero.

Tema 3. BemecTBa Bokpyr Hac. Kinaccuduxaius BemecTB: MPOCThIe U CIOXKHBIC BEUIECTBA!
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HEOpraHWYeCKue U opraHudeckue BemecTBa. (OcoOble CBONCTBA OpPraHMYECKUX  BEIIECTB.
OOHapyxeHHe KpaxMmajia B OPraHMYEeCKHX BEIIECTBAaX IMPU MOMOIIM pacTBopa Hona. JlomamHuit
skcriepuMeHT. Munukatopel.  V3MeHeHME OKpacku HMHAMKATOPOB B  Pa3MYHBIX Cpelax.
HccnenoBanue BOAHOW Cpelbl pacTBOPOB COJBI, YKCYCHOUM KHCIIOTHI, MOIOIIMX cpeacTB. [IpoGiema
0€3011aCHOTO MCIOJIH30BAHUSABEIIECTB M XUMUYECKUX PEAKIM B TOBCEJHEBHOM XM3HU. TOKCUYHBIE,
TOpPIOYKE U B3PHIBOOIIACHBIE BEIIECTBA. bhITOBass XUMHUYECKasi TPaMOTHOCTD.

Tema 4. [lepuoauyeckunii 3aK0H ¥ NepUOIHYECKAs CHCTeMa XuMHYeckux 3jiementon /. U.
MenaeneeBa Ucropuss otkpeituss Ilepumoamueckoro 3akona. JXusHp u gedrenbHocTh J[.H.
MenneneeBa. Munu-nipoextsl «llacmopt xumudeckoro sieMeHTa». 3HadeHue [lepmomuueckoro
3akoHa J[.11. Menneneena.

9 kJacc

Tema 1. Xumuueckne peaxkuum. CKOpocTb XMMHUYECKON peakuuu. VMccinenoBanue BiIMsiHUS
pa3nuyHbIX (AKTOpPOB HA CKOPOCTh XWMHMUECKHX peakiuid. Karamuzatopsl W WHTHOUTOPBHL
DNEeKTPONUTHYECKAs  JUCCOIMAIUs.  OJEKTPOJMTHI W HedJekTposutThl.  MccnemoBanue
AJNIEKTPOTPOBOJHOCTH BEIIECTB. 3aBUCUMOCTH CTEMEHU JUCCOLMAIMHU OT PA3JIHYHBIX (haKTOPOB
(KOHIIEHTpAIUU IJIEKTPOJUTA, TemmnepaTypsl). KauecTBeHHbIE peakiui Ha Ba)KHEUIIME KAaTHOHBI U
AQHUOHBI.

Tema 2. Hemera/uibl 1 UX coequHeHMs. SIBlIeHNE alIOTPONUU. AJUIOTPOITHBIE MOAU(UKAIINH
cepsl, Kuciopoaa, docdopa, yriaepona u kpemHus. [anoreHsl. bruonormdeckass posib COCTUHEHHMA
rajoreHoB. TOKCHUYHOCTh rajoreHoB. McciienoBanue CBOMCTB CEpHOM M a30THOM KHCIOT. AMMMAK:
crocoOblI TIOJTydeHHsI, UCCIeOBaHNE (PU3NYECKUX W XUMHUYECKHX CBOMCTB. OOnacTy mpUMEHEHUs
ammuaka. Comu ammoHus. A3oTHble M (ochopHble ynoOpenus. KpeMHui M ero coeauHEHHs.
CunukaTHasi IPOMBIIIICHHOCTh: POU3BOJICTBO CTEKJIA, KEPAMHUKH, IIEMEHTA.

Tema 3. Merajuibl 1 MX coeaumHeHusi. VcciemnoBanue cBoiicTB MeTauioB. Illenounsie u
IIEJIOYHO3EMETIbHBIE METaJUIbl — OCOOCHHOCTH (PU3MYECKMX CBOWCTB, BBICOKAs XHMHUECKas
aKTUBHOCTh. B3ammMojeiicTBue ¢ BoAoW ¢ oOpa3oBaHueM Imienoueid. AmomuHui. Jloka3zareabCcTBO
aM(OTEepHOCTH COeaUHEHUN amoMHuHHS. [IpuumHa Majgoil akTUBHOCTH amtoMuHUA. CrocoObl
MOJIyYEHUSI ATIOMHUHMS U 00JacTU MPUMEHEHHs B TPOMBIIITICHHOCTH. JKene30 U ero criaBbl (CTalb,
yyryH). Meap u e€ cruiaBel (OpoH3a, JaTyHb, Menbxuop). Kopposus wmetamnos. MccrnenoBanue
BIIUSIHUSL HA CKOPOCTh KOPPO3UH KeJie3a Pa3InyHbIX ()aKTOPOB CPEbl.

Tembl Hcc/Ie10BATEIbCKUX MPOEKTOB:
ATOM U €ro CTpOEHHE.
Hcropust XMMHUECKOTO SI3bIKA.
Kuznb u gesrensHocth .M. Menaeneena.
[TacrmopT XMMHUYECKOTO AJIEMEHTA.
Yucteie BemecTBa u cMecu. CriocoObl pa3ieIeHHs] CMECEH.
BemectBa B MoeM J0ME.
HccnenoBanue 37€KTPONTPOBOTHOCTH BEIIIECTB.
Kpucrannoruapatsl. BeipamniyBanue KpUCTaIoB B JOMAIIHUX YCIOBHSIX.
. KauecTBeHHBIC peakiiuy Ha HOHBI.

©CoNoO~WNE

10.@akTopsl, BIMAIONME HA CKOPOCTh XMMMYECKOH PpEAKIHH.
11.Kectkocts Boabl. CnocoObl yCTpaHEHHMS JKECTKOCTH  BOJBI.
12. Koppo3uss metamioB. DakTopel, BIMAIOLNIME Ha KOPPO3HUIO.
13.CnnaBel METaLIOB.

14.CunukaTHas IPOMBILIUIEHHOCTbD.

15.030HOBBII IIWUT IJIAHETHI.

16. Cocras taba4Horo apima.

17. UccnenoBanue kauecTBa HEKOTOPBIX MPOAYKTOB MUTAHUSL.
18.bbITOBAst XUMUS U €€ BIUSHUE HA OPraHU3M YEJI0BEKA.

19.BnaxHsle candeTku — Jpyr Wiu Bpar?

20.XuMusl 1 BOEGHHOE JIEIO.



OObekTaMM OLIEHKH JOCTIKEHUH oOydaromuxcs sBisitores: «lloprdens mocTmwkeHmi»,
Ipe3eHTalsl NpOJyKTa WIM HCCIEAOBaHMSA, a Takke HaOMoAeHHe 3a paboToll oOydarommxcs.
CyOBeKThI OLIEHKH B MEPBBIX JIBYX CIIy4asX MOTYT ObITbpa3HBIMU: PYKOBOJHUTENb MMPOEKTA, I1E€arory;
IpU OIICHKE MpE3eHTAllMM — Takke oOyuarommecs W poautenu. HaGmionenuwe u oueHkKy pador,
nopT¢eb MPOEKTHO- UCCIIEA0BATENLCKOM AEATEILHOCTH MPOBOIUT TOJBKO PYKOBOJAWTEND MPOEKTa
10 KpUTEPUSIM, H3JOKEHHBIM B [lOJIOKEHHMH O TPOEKTHO-UCCIEIOBATENBCKONW IEATEIbHOCTH
00yJaromuxcs.

JlocTIKeHHe pe3ylIbTaTOB OCBOCHHS IPOTPAMMBI Kypca BHEYPOUHOU JEATEIHHOCTH IMOJUICHKHT
oteHKe 3(Qp(PEKTUBHOCTH TIO0 KpPUTEPHUSIM:

- KOJIMYECTBO IMPU30BBIX MECT B IMPEIMETHBIX OJIMMIIMAJIAX, HAYYHO-TIPAKTUYECKUX KOH(EPEHLIUSIX,
(decTuBasIX, MPOEKTaX, KOHKYPCaX Pa3IMIHOTO YPOBHS;

- Hajuuue pa3pabOTaHHBIX M ONYOJIMKOBAHHBIX IPOEKTOB (MCCIEIOBAaHUI) B MEPUOJUYECKUX
MeJarornyecKux U3/1aHusX U Ha HHTEpHET-caiiTax.



TemaTn4eckoe INIAHUPOBAaHUE Kypca.

8 kiacce

OCHOBHBIE TEMBI

KoaudecTBO 9acoB

Buabl nesiTeJIbHOCTH

NPOrpaMmblI
Bcero  Teopus |IIpakTuka
BBenenue B 3 3 CobGmronats npasuna Th.
NPOEKTHO- Oka3bIBaTh MEPBYIO IMTOMOIIB ITPHU
HCCIIEI0BATENBCKYIO OTPAaBIICHUSIX, OJKOTaX UTPaBMax,
NeSITeILHOCTD CBSI3aHHBIX C
Tema 1. Uncrare 12 5 5 pEaKTUBAMU U JIA0OPATOPHBIM
BelllecTBA M CMECH. obopynioBannem.
PacTBOpbI XapakTepru3oBaTh
Tema 2. 6 3 3 KJIacCU(UKALIIO IPOEKTOB,
Ta3006pazmoe OTIMCHIBATH OCHOBHBIC ITAIThI
paboThI HaJ MPOEKTOM U
Cocrosinue
ucciaenoBanueM. Pazmyars
pelectea. nabopaTopHoe 000pyI0BaHHE.
Kucaopona. HaOirogate CBOMCTBA BEIECTBUA UX
Bopopon. WU3MEHEHHUS B XOJIE
Tema 3. 7 3 4 XUMHYECKUX PEAKIIUH.
BemecTBa [TpoBOAMTE XMMUYECKUH
9KCIIEPUMEHT.
BOKPYT Hac.
Pa3znuyarh moHATHS «BeElIECTBa
Tema 4. 6 4 2 MOJICKYJIIPHOTO CTPOCHHSI» H
Iepuoauvecknii «BEIECTBA
SAKOHH HEMOJIEKY/ISIPHOTO CTPOEHUSY.
nepuoanyeckast [Tonb3oBaTbes nHbopMaluen u3
cucremMa JIPYTUX UCTOYHUKOB JIJIsI
XUMHYECKHX MOJATOTOBKH ITPOEKTOB.
smemenros JLIL BriaBurare runoTessl,
y4acTBOBATh B OOCYK/ICHUH,
Menjeneesa apryMeHTHPOBAaTh CBOIO TOUKY
3penusi. DukcupoBaTh CBOU
HaOmroAeHMS, 0(POPMIATH
pe3yabTaThl
Hroro: 34 19 15




9 kJaacce

OCHOBHBIE TEMBbI

KoaudecTBO 9acoB

Buabl nesiTeJ IbHOCTH

MPOrpamMMbl Bcero Teopust TIpakruka
Tema 1. 8 5 3 Coo6moath npaBuiia Th.
XuMHn4yecKkue XapakTepru3oBaTh yCIOBHUS
Peakuuu TEYEHUs PEaKUi B pacTBOpax
AJIEKTPOJUTOB 0 KOHIIA.
Ornpenenarb BO3MOXHOCTb
Tema 2. 13 8 5 MPOTEKAHUS PEAKIIUi HOHHOTO
HeMmeTasuibl 1 ux obmeHa. OOBICHATH
coeIMHEeHUs CYIIIHOCTb PEaKIUii HOHHOTO
obmena. CoCTaBIsITh HOHHBIE
Tema 3. MeTa/uibl 9 5 4 YpaBHEHUS PEAKIUN.
HX COeIUHEHUS 3HaTh TpeOOBaHUS K
0(hOpPMIICHUIO
pPE3yIAbTATOB MIPOECKTHOM
paboTel. Mcons30BaTh
Padora Hax 4 4 cpenctBa KT B
HTOTOBBIM 00paboTke u
HCCIEI0BATEC/IbLCKUM IIpEeaCTaBIICHUU
POEKTOM pE3yNBTATOB
HCCIIEI0BaHUs.
VYyacTBOBaTH B
00CYXICHIH MPOEKTOB
ToBapuiei. JlaBatb
OLIEHKY ITPO/IeJIaHHOM
pabore.
[lenenanpaBiaeHHO U
OCO3HaHHO pa3BUBATH
CBOU KOMMYHHUKaTHBHbBIE
CIIOCOOHOCTH,
OCBaMBaTh HOBBIE SI3bIKOBbBIE
cpenacTna.
Hroro 34 18 16
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KaJIeH)IapHO - TEMaTU4Y€CKOC INIAaHUPOBAaHUE Kypca.

8 kiace
OcHoBHoOe cogeprkaHue 10 TeMaM ®opma nposenenus | Koanuectn
3aHATHUSA 0 4YacoB
BBeneHue B MPOEKTHO-UCCIIEN0BATEIbCKYI) JIeATEIbHOCTh (3 yaca)
1 1.MeToapl NO3HAHUS: HAOIIOACHHUE, UCCIIEI0BAHHE, Oecena 1
skcriepuMeHT. [IpaBuia Th B xumudeckoi
nabopaTtopum.
2 2.Tumnbl IpoeKTOB. DTaIbl BHIIIOJIHEHUS Oecena 1
MIPOEKTA U UCCIIEAOBAHMUS.
3 3.JIabopaTopHas rocyza u NPaKTUKYM 1
naboparopHoe obopynoBanue. [Ipuemsl
HarpeBaHus
BEIIECTB.
Tema 1. Uncrele BeecTBa u cMecu. PactBopel (12 yacos)
4 1.MccnenoBanne GU3NIECKUX CBOMCTB BEIIECTB 1
(BOMBI, MPAKTHKYM
caxapa, TOBapEHHOW COJIY, aJTFOMUHUS, MEM,
cepbl, MeJa,YKCYCHOM KHCIIOTHI, KHCIOPOAA,
YTJIEKUCIIOTO ra3a).
5 2. Yuctele BemecTBa U cMecu. OTHOPOHBIC U 1
HeoHOpoAHBIE cMecH. CIocoObI pa3aesieHus AUCKYCCHA
cMecel.
6 3. PacTBOpBI — OJTHOPOIHBIE CMECH. 1
PactBopuMocTs BeniectB. HackieHnbie
pPacTBOPBHI. BUKTOpHHA
7 4. PacTBopeHHE — GU3UKO- XUMUYECKUI TIPOIIECC. BHKTOPHUHA 1
8 5. Kpucramnoruaparsr. Oecena 1
9 6. BripanuBanue KpUCTaUIOB U3 HACHIIIIEHHBIX HpaxTukym 1
pacTBOpOB (MMOBAPEHHOMN COJIH, METHOTO
KYIopoca, aTllOMOKAJIUEBbIX KBACIIOB).
10 7.1lonydeHne KpUCTaIOB COJIM METOAOM MPAKTUKYM 1
BBITIAPUBAHUSIPACTBOPA.
11 8. Kpucramisl B ipupojie u Kpyrustii cron 1
TEXHHUKE.
12 9.04ncTKa 3arpsA3HEHHBIX BEIIECTB (DMIBTPOBAHHEM, IIPaKTHKYM 1
BBIITAPUBAHUEM, BO3TOHKOM,
MepEeKPUCTATIIN3ALUEH, TUCTUILIALINEH.
13 10.Bona B mpupoje. IIpobaema nmpecHoOH BOBI. Kpyrusiii cron 1
OxpaHa BOJIHBIX PECYPCOB.
14 | 11.CpaBHHTENBHBIN aHATU3 BOAB! U3 Pa3IUYHBIX Uccnenosanue 1

HCTOYHHUKOB

11
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12. 3ammura MpoeKToB 1o TeMe
«Hucrble BeniecTsa u cMecu. PactBopb»

Kondepenmnus

Tema 2. I'a3000pa3Hoe cocrosinue BenecrBa. Kuciopoa. Bogopoa. (6 yacos)

16

1. I'a3000pa3HOE COCTOSIHME BEIICCTBA.
OrHocHTENbHAS IIOTHOCTH ra30B. CriocoObl
coOupaHwusi Ta30B: METO]] BRITCCHEHUS
Bo3l[yxa 1 METOJ BBITCCHCHUA BOIBI.

IIPAaKTUKYM

1

17

2. Kucnopoa — XiMU4eCKUi SJIEMEHT
u mpocroeBeniecTso. Ilomyuenune
KHCIIOpOJa

pa3iIoKEHUEM NIEPMaHTaHaTa Kaaus,
IIEPOKCHIABOAOPO 1.

Oecema

18

3. UccnenoBanue GpU3NIECKUX U XUMUUECKHUX
CBOMCTBKHCIOpOaa. Pacnio3HaBanue
KHCIIOPO/Ia.

IIPaKTUKYM

19

4. Bomopoa — XUMAYECKUIN SJIEMEHT U
npocroe BemecTBo. [lonyyenue

BOJIOPOJIa B TAOOpAaTOPHH U

HCCIIeNOBAHKE €ro CBOMCTB. Pacmo3HnaBanue
BOJIOPOIA.

MIPaKTUKYM

20

5. CocoOsI mory4eHus: BOA0Opoaa B
MIPOMBIIIJICHHOCTH.
Bonopon — tonmBo Oymymiero.

Kpyruslii cTon

21

6. 3ammuTa mpoekToB 1o Teme «['a30o006pa3zHoe
COCTOSIHAEBEIIIECTBAY

Kondepenmms

Tema 3. BenecTBa BOKpPYT Hac.

(7 uyacoB)

22

1.Knaccudukanus BemecTB: MPOCThIC U CIOXKHBIE
BEIECTBA: HEOPTaHUYECKUE U OPTaHUYECKHE
BEIECTBA.

Bukropuna

23

2.0co0bIe CBOMCTBA OPraHUYECKUX BEIIECTB.
OOGnapyxeHue

KpaxmaJia B OpraHHYECKUX BEIIECTBAX MPH
ITOMOIIIM pacTBOpa Hoja.

[IpakTukym

24

3. Unaukatopsl. U3MeHeHHE OKpacku
WHJIMKaTOpPOB BPa3JIMYHBIX CPElIaXx.

IIpakTukym

25

4. VccnenoBaHue BOJHOM Cpeibl
pacTBOPOB COJIBI, YKCYCHOU KUCIIOTHI,
MOIOIIUX CPEJICTB.

[IpakTukym

26

5.IIpoGnema Ge3omacHOTO
WCIIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peaKuuii B IOBCEIHEBHOMU

KU3HU.

Kpyrusiii cron

27

6.Tokcu4HbIE, TOPIOYHUE U
B3PBIBOOIIACHBIE BellleCcTBa. bbITOBas
XMMHMUECKasi FPaAMOTHOCTb.

Kpyrasiii cron

28

7. 3aumTa IIPOCKTOB U HCCIIEIOBAHUM IO TEME
«BCH_ICCTBaBOprr Hac»

Kondepennus

[y
N




Tema 4. Ilepuoguyeckuii 3aK0H M epuoAMYeCKAsl CHCTeMa XuMu4ecknxiyiaementon /1. U.

MenpaeneeBa (6 yacoB)

29 1.Wctopus otkpsitus [lepuoanueckoro 3akoHa. Kpyrisiit cton
30 | 2.Kussb u nestensHOCTh JI.M. MenneneeBa. Bukropuna
31 3. 3nauenwue [lepuomuaeckoro 3akona J[. 1. JTUCKYCCHSI
Menneneesa.
32 4. Munu-npoextsl «Ilacropt XuMHu4ecKkoro KOH(pepeHIHs
DIIEMEHTAY.
33 | 5. 3amura IpoeKTOB 110 TEME KOH(epeHuus
«ITeprnoanyeckuii 3aKOH U
MePUONIECKAICUCTEMA
XUMHUYECKHX 3yieMenToB [[. 1.
MeneneeBay
34 6. 3ammTa HCcCIeI0BaTeIbCKOTO MTPOCKTA. KOH(epeHuus

KanennapHo - TeMaTnyeckoe miianupoBanue. 9 kjiace

Tema 1. Xumuueckue peakuuu (8uacon)

BIIUSTHUSIPA3TUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUUYECKUX PEaKIIHil.

1.Ckopocth xuMHuueckol peakiuu. McciaenoBanne

MPAKTUKYM

2.Karanu3atopsl 1 HHTHOUTOPBI.

Oecenma

3.00eKTpoIMTHYECKAs
DIIEKTPOJIUTHI u
Uccnenosanue
BEIIECTB.

JIACCOLIHALISL.
HEAJICKTPOJIUTHI.
AIEKTPOTIPOBOAHOCTH

Buktopuna

4.3aBUCUMOCTb CTE€IEHU
JMCCOLIMAIIMU OTPA3TMYHBIX
(hakTOpOB (KOHIIEHTpAIIUU
AJIEKTPOJIUTA, TEMIIEPATYPHI).

TPEHHUHT

5. Peakuyuu noHHoro oOMeHa u YCJIOBHUSA UX
IPOTCKAaHUA 10 KOHIIA.

Tpenunr

6.KauecTBeHHBIE peaKIuy Ha BaXKHEUILINE KATUOHBI U
AHMOHBI

MPAaKTUKYM

7. PemieHne 3KCIIEpUMEHTAIBHBIX 3a/1a4 Ha
0OHapy>KeHHEeBKHEUIITUX KATUOHOB U aHHOHOB B
pacTBopax.

TpeHuHr

8. 3aIJ_[I/ITa MIPOCKTOB II0 TCMC «XHUMHYECKHUE
PCaKIIUMN»

Kondepenuus

Tema 2. Hemerasibl 4 MX COeIUHE

Hust (13uacoB)

1. SIByieHue ayIOTPONTUK. AJITIOTPOTTHBIE
MoAu(UKAIIUU Cephl, Kucaopoa, ¢pocdopa,

yIJepoaa U KPEMHHUSL.

becen
a
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10 2.I'anorensl. buonoruyeckas poJib COeMHEHUN becena 1
rayioreHoB. TOKCHYHOCTP TaJIOTEHOB.
11 3.IlpumeHeHue rajJoreHoB U UX COCIMHEHUN B OBITY U 1
[IPOMBIIIIEHHOCTH. Kpyrusiit cron
12 4. ViccnemoBanne CBOMCTB CEPHOM U a30THOM KUCHOT. | [IpakTukym 1
13 | 5. AMMuak: crocoObl OTy9IeHH s, HCCIICIOBAHIE 1
(U3NIECKUX U XUMUYECKUX CBOMCTB. IIPaKTHKYM
14 6. O6macTi MPUMEHEHHSI aMMHUaKa. Kpyrasrii cton 1
15 7. Cony aMMOHUSL. becena 1
16 8.A30THBIE U pochopHbIE y10OpeHus. KOH(pepeH1IUs 1
17 9. AnoTpornus yriepoja: anMas u rpadurt. BUKTOPHHA 1
18 10.KpemHuii 1 €ero coeAMHEHUS. Urpa 1
19 11.CunukaTtHas MpOMBIIIIIEHHOCTD: Kongepenmus 1
TIPOU3BOJICTBO CTEKJIA,KEPAMHKH, [ICMEHTA.
20- | 12-13. Munu-uccnenosanus o teme «Hemeramney» | UccnemoBanne 2
21
Tema 3. MeTa/ibl U UX coenunenus (9 yacon)
22 1. UccnenoBanue pu3nvecKux CBOMCTB METAJLIOB. [IpakTukym 1
23 2.1llenoyHple U MICTOYHO3EMEIBHBIC METAIUIBI — Bukropuna 1
0COOEHHOCTH (PU3NYECKUX CBOICTB, BHICOKAS
XMMUYECKassaKTUBHOCTh. B3anmoneiicteue ¢
BOJI0H ¢ oOpa3oBanueM mienoueid. O6mactu
MIPUMEHEHHUSL.
24 3.Amomunuii. JlokazaTeabcTBO aM(pOTEPHOCTH Bukropuna 1
OKCHJa urujpokcuaa amomunus. [Ipuarna
MaJjoi aKTUBHOCTH
TIOMHUHHUSL.
25 4. CriocoOblI MoJTy4eHUs] IFOMUHHUS U 001acTh Kpyrasiii cron 1
MIPUMEHEHUSIB TIPOMBIIIIEHHOCTH.
26 5.Kene3o u ero cmiassl (CTallb, YyT'YH). Kpyrnsiit cton 1
27 6.Menp u eé€ crinabl (OpoH3a, JIaTyHb, MEJIBXHOP). Bukropuna 1
28 7.Kopposus metannos. MccrnenoBanue BIUsSHUS Ha Huckyccus 1
CKOPOCTh KOPPO3HH Kelle3a Pa3InYHbIX (PaKTOPOB
Cpelbl.
29 8.3ammTa MEeTalJIOB OT KOPPO3HUH. becena 1
30 9. 3ammTa MHHU - TPOEKTOB 10 TeMe «MeTauibl U uX | KOH(pepeHuus 1

COCAUHCHU A

PadoTa Hax HTOrOBBIM HCCJIEI0BATEIbCKIM NIPOEKTOM (44aca)
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31- | 1-3. Odopmienue pe3yabTaToB Pabora Hag 3
33 HCCIIEA0BATEIIHLCKOM ACATCILHOCTH B BUIL MPOEKTOM
pedepara,foknana,

MYJIbTUMEAUIMHON npe3eHTanuu. [Ipasuiia
0(OPMIICHUATEKCTOBBIX JOKYMEHTOB:
CTpyKTypa pedepaTa, BCTaBKa HyMEparuu
CTpaHHMIL,

CO3/IaHUE OTJIABIICHHS B TEKCTOBOM
JOKYMEHTE, CIIMCKANCIIOIb30BAHHBIX
HCTOYHHKOB.

Coznanue MyJbTUMEIUITHON

MIPE3CHTAINH, BKITFOUAIOMIEH TEKCT, H300paKeHHs,
rpadukw,

aHHMMAIIHIO, 3BYKOBOE CONPOBOKICHHE.

34 | IIpoMexyTOUHas aTTECTALHS. KOH(epeHuus 1
3ammra HCCIeN0BaTeIbCKOTO IPOEKTA.

DJIeKTPOHHBIE pecypchl

1) https://obuchonok.ru/nachalnaya-shkola O6y4orox/O6yuaromye mporpaMMBI
HcclieToBaTeNbCKue padboThl yuammmxcst (obuchonok.ru)

2) https://vernadsky.info/ caiit Beepoccuiickoro Konkypca 1oHOIIeCKHX
nccaenoBaTebckux padot uM. B. Y. Bepnanckoro.

3) http:/itemagenerator. ru/ - OnnaifH-KOHCTPYKTOP TeHEPUPYET TeMbI
WCCIIEIOBATENILCKUX PA0OT JIJIsl IMKOJIEHUKOB.

4) moemesto.ru. CepBuC IS TOTO, YTOOBI AETUTBCS, CO3/aBaTh, HCKATh M YIPABJIATH3aKIAIKaAMH,
WJTU aJjpecaMu BeO-pecypCcoB.

5) infogr.am D10 pa3sHOBUIHOCTH rPaUKOB, KOTOPhIE COYETAIOT rpaduUecKoe H300pakKeHne 1
TEKCT. Y4aluecs CMOT'YT CUCTEMaTH3UPOBATh U CTPYKTYPHPOBATh
nHpopmanuto. C TOMOIIBIO CXeM, THarpaMM, KapT, WIUTIOCTPATUBHBIX HHCTPYKIIUH, TAKTOTPAMM
OHH JIOCTYITHO M HATJISITHO TPEJICTABAT PE3YIIbTAThI IPOSKTHO-

HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH.

Onucanue  y4e0OHO-METOAMYECKOI0 ¥  MATEPHAIbHO-TEXHHYECKOro  odecnevyeHus
00pa3oBaTeJILHOI0 NMpolecca

Texnuueckue cpeocmea 00yuenus.
Criennanu3upoBaHHBIN IPOrpaMMHO-anmnapaTHbiid komiuieke nenarora (CITAK):

HOYTOYKH;
MYJIBTUMEIUNHBIN IPOEKTOP;

udpoBas 1a60paTopus M0 XUMUH;
Haznsaonwie nocodus no Kypcy.

BHUICOYPOKH 10 TEMaM KypcCa,

O0PsI o TEMaM Kypca;

HHCTPYKIMOHHLIC KAPTHI JJI BBIIIOJIHCHUS BCCX MPAKTUYCCKUX 3aJIaHuM Kypca,

pa3HaTOQHLIﬁ MaTepural 1Jjis1 OCBOCHUS pa3[AC]IOB Kypca.
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https://obuchonok.ru/nachalnaya-shkola
https://vernadsky.info/
http://temagenerator/

— XHMHYCCKOC OGOPYI[OBaHI/Ie AJId IIPOBCACHUS OIIBITOB

—  XHMHUYCCKHUC peaKTI/IBBI
3aHATUS TPOBOJATCS B KAOMHETE XUMHH, CHA0KEHHOM BBITSDKHBIM IIKa(OM, MOMKOHU C TOpAYei
U XOJIOJHOM BOJIOH.
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