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IMosicuuTeILHAS 3aIMCKA

Pabowas mporpamma Kypca BHEYypouHOW gesrenbHOCTH «IIpoekTHO-mccnenoBaTenbcKas
JESITeNbHOCTh 10 XUMHK» JJISi OCHOBHOTO 00IIero o0pa3oBaHHs pa3paboTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAaPTOM OCHOBHOT'O 0O0MIEro 00pa3oBaHHS
Ha OCHOBe TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBI
OCHOBHOTO 00IIero oOpa3oBaHUsl M O00ECNEYMBACT JIOCTHIKCHUE IUIAHHUPYEMBIX pE3YJIbTaTOB
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHUs.

PaGouvas mporpamma Kypca BHEYPOUHOM JESITEILHOCTH pa3padoTaHa ¢ y4ETOM:

- [IpumepHOIi OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3zoBanus (0100peHa
pemieHreM QenepatbHOr0 yu4eOHO-METOIUYECKOTO OO0BeIMHeHHs 1o obmeMy o00pa30BaHUIO,
npotokoin ot 08.04.2015 rona Ne 1/15);

- IIporpammsel o yuebHOoMy npeamery «Xumust» (Padoune nporpammer. Xumus. [IpeamerHast TUHUS
yueOnukoB I'.E. Pymsutnca, ®.I. denpamana 8-9 kmaccel: mocobue i yuureneit
obmieoOpaszoBarenpHbIX opranusanuii /H.H. T'apa — M. :Ilpocemienne 2017 r.);

- JIokaJbHBIX aKTOB 0011e00pa30BaTENbHOI OpraHU3any.

CornacHo y4yeOHOMY IUIaHY IIKOJBI HAa W3YYeHHE Kypca BHEYPOYHOH JEATEIbHOCTU
«[IpoexTHO-UCCNIEIOBATEbCKAS JCSITEIBHOCTh 110 XUMHH» Ha CTYINEHH OCHOBHOTO OOIIEro
obpasoBanus otBouTcs 70 yacoB. B 8 kimacce - 36/36 yacos, B 9 kiacce - 34/34 yacos.

Cpok peanu3aimy IporpaMMbl Kypca BHEYPOUHOH IS TETFHOCTH 2 TO/1a.

OpHolt M3 BaKHEHIIMX 3aad OCHOBHOTO 0OIIero oOpa3oBaHUs SBISIETCS TMOATOTOBKA
o0yJaroImuxcss K OCO3HaHHOMY M OTBETCTBEHHOMY BBIOOpY MXM3HEHHOTO M TNPO(HeCcCHOHAIBHOIO
nytd. OOyJaromuecsi TOJHKHBI HAyYUThCS CAMOCTOSATENBHO CTAaBUTh LIENH W OINPENENATh IMyTH WX
JOCTHKEHHUS, HCIIOJIb30BAaTh MPHOOPETEHHBI B IIKOJIC OIBIT JEATEIHPHOCTH B PEaIbHOW JKU3HH.
Peanuzamusi maHHOM 3a7aud BO3MOXKHA TaK K€ 4Yepe3 pealu3alio KypcoB BHEYPOUHOI
JesITeTbHOCTH.

BHeypouHast nesTENTbHOCTh SIBISETCS COCTaBHOMW YacThIO 00pa30BaTENbHOTO  IpOIEcca.
BueypouHast [nesTenbHOCTH - NeSITeTbHOCTh, OpraHu3yeMass BO BHEYPOUYHOE BpeMs JUIs
VIIOBJIETBOPEHHSI TIOTPEOHOCTEH OOYYalOmMXCS B COJACPIKATENFHOM JIOCYTe, WX YYacTHH B
CaMOYIIPaBJIECHUH U OOIECTBEHHO MOJIE3HOM A TEeIbHOCTH.

AKTYalnbHOCTB MTPOTPaMMBbI BHEYPOUHOU JESATENLHOCTH 3aKII0YAETCs B CO3JAHUH YCIOBUH st
KYyJIbTypHOTO,  COLMAIBHOTO,  TPO(ECCHOHATEHOTO  CAMOOIpPENENIeHUs] W TBOPYECKOM
caMopean3aluy JHYHOCTH OO0ydYaromerocs, (QOpPMHPOBAHUS XHUMHUYECKOH TPAMOTHOCTH W

0E30IMaCHOTO HMCIOJIb30BAHUS BEILIECTB B IMOBCEJHEBHOM >KHU3HM. droc TpeGyeT HUCIIOJIB30BaHUA B



o0pa3oBaTeNbHOM  MpOLlECCE€  TEXHOJIOTUH  JAEATEIbHOCTHOTO  THMA, METOAbl  MPOEKTHO-
HCCIIEA0BATENIbCKON  JESTENIBHOCTA  SBJSIFOTCA  TaKOBBIMHM. AKTYalbHOCTh IMPOrPaMMbl TaKKe
00yCIIOBJICHA €€ METOJIOJIOTMYECKON 3HAUYMMOCTBIO. B CBSI3M ¢ BO3PAaCTHBIMH OCOOCHHOCTSIMH
oOyJaromuxcsi ¥ HeOOIBIION MOATOTOBKON 110 XUMHH, JI€Te 3aHUMaeT HE MOJATOTOBKA OIBITA, €T0
3HAQYEHHE U POJIb B MO3HAHUM XUMHUYECKHUX IPOLIECCOB, CKOJBKO KIMIIOBBIE PE3ylbTaTbl B BHJE
B3PbIBA, BCIBIIIKY, BBINIAJCHUS 0CaKa, I3MEHEHMs LIBETAa BEUIECTBA WK €ro pacTBopa. IIporpamma
SIBJIICTCS. MEXAaHU3MOM HWHTETPAIK, 00SCIICUeHUS MTOJHOTHI U EILHOCTU COACPIKAHUS TIPOTPAMMBI
0 XUMHUM, pacmupsis u oboramas ero. [lo pesymbraram o0ydeHUs: OOydaromiuecss HAYUHAIOT
IIOHUMATh BHYTPEHHUE IMPOLECCHI, MPOXOAAIINE HA PA3HBIX CTAAUAX XUMHUYECKOTO HKCIIEPUMEHTA,
3aMHTEPECYIOTCS XUMUEH KaKk HayKoW. 3HAHUS U YMEHHS, MOJTYy4YeHHbIE MPU 00yYEHUH MPOEKTHON U
HCCIIEIOBATENIBCKOU AEATEIBHOCTH, CTAaHYT OCHOBOM IIJI1 OpPraHU3allMi HAYYHO-HUCCIIEI0BATEIbCKOM
JIEATEIIbHOCTU B BY3aX, KOJUIEKaX, TEXHUKyMax. [Iporpamma mno3Bosisier peajin3oBaTh aKTyajlbHbIE
B HACTOsIIEe BpeMs KOMIIETEHTHOCTHBIM, JMYHOCTHO - OPUEHTHUPOBAHHBIM,  J1€ATEIbHOCTHBIN
MOAXOBL.

[IpakTyeckass 3HAYUMOCTH MPOTrPaMMbl 3aKJIIOYAECTCS B TOM, 4YTO MPH COCTABJICHUU
MPOrpaMMbI ObLT OTOOpPaH MaTepuai, KOTOPHIM TOMOXKET 00y4JaronuMcs Mpu moArotoBke k ['MA u
3allUTe UHAUBUAYAJIBHOTO MpoeKTa B 9 kiacce. Onpeaenensl 3alauusl JOCTYIIHBIE 10 COAECPKAHUIO
Y METOJMKE BBIMIOIHEHUS, HO (POPMHUPYIOIIME OMBIT MPOEKTHOM, UCCIEA0BATEIHCKON U TBOPUECKON
JeATenbHOCTH oOyJaromuxcs. [IporpaMma yjenser BHUMaHHe SKCIepUMEHTaIbHOM pabore (pabora
C BENIECTBAMHU, CO3HATEIBHOE MPOBEACHUE XUMUYECKUX TMPOILECCOB, OCHOBBI XUMHYECKOH
6e3onacHocTH). Dopmupyer HaBBIKM  IPOCKTUPOBAHMS, HUCCIEAOBAHHMS M HCIOJIb30BAHUS
MPUOOPETEHHOTO OMBITA ACITETFHOCTH B PEATbHOM KU3HHU.

Llesin NpoeKTHO — HCCJIET0BATENbCKOI 1eATEJIHLHOCTH 00YUAIOIMXCS 10 XUMUM hopmuposanue
VHUBEPCAILHBIX YUEOHbIX 0eUCmBULl 00YUarOWUXCsl Yepes:

- OCBOCHHE COIMAIBHBIX POJICH, HEOOXOIUMBIX IIJIsi MPOEKTHO-UCCIIEIOBATEILCKOW M TBOPUYECKOU
JEATEIIbHOCTH;

- aKTyaJIbHbIE IS JAHHOTO BHUJA JAEATEIbHOCTU (PaKTOPhl JTUYHOCTHOTO Pa3BUTHS: YMEHHE YUUTHCH,
TOTOBHOCTH K CAMOCTOSITEJIbHBIM MOCTYIIKaM M JAEHCTBUSIM, LEJIEYyCTPEMIIEHHOCTh, CAMOCO3HAHHUE U
TOTOBHOCTB MPEO0JIEBATh TPYAHOCTH;

- OCBOGHHE HAyYHOW KapTHUHBI MHpa, MOHMMAaHWE POJU U 3HAYCHHUS HAYKH B KU3HHU OOIIECTBa,
3HAYUMOCTHU IPOEKTHO-UCCIEA0BATEIBCKON U NHHOBALIMOHHOW JIEATEIBHOCTH;

- OBJIQJICHUE METOIaMH TIO3HAHUS, Pa3BUTHE MTPOTYKTUBHOTO BOOOPAKECHHUS;

- pa3BUTHE KOMIIETEHTHOCTEH OOIICHUSI.

ogradenue  0OVUAOUWUMUC — NPOOYKMHO-OPUEHMUPOBAHHOU  OesIMENbHOCMbIO  NPU  NOMOUU

NnOC1e008amelbHO20 OCEOCHUSL:



- OCHOBHBIX 3TaIlOB, XapAKTEPHBIX AJIS MCCIEIOBAHUSA U IPOEKTHON pabOThl, METOOB ONPEACICHUS
KOHKPETHOTO ITOJIB30BATENS POAYKTa IPOEKTA MIIN UCCIIEIOBAHHUSA.

3agauu:

Obpazosamenvhule:
- (hopMupoBaHNE YMEHUIN U 3HAHUH NPH pEeILIEHUH 3ajay 10 XUMUH;
- (opMupoBaHME MPAKTHUECKUX YMEHUH TpPU PpEHIEHUH HKCIEPUMEHTAIbHBIX 33Jad Ha
pacro3HaBaHHE BEILLIECTB;
- IOBTOPEHUE, 3aKPEILICHNE OCHOBHBIX ITOHATUH, 3aKOHOB, TEOPHH.
- 0OyueHue LeNenoaraHulo, JIaHUPOBAHUIO U KOHTPOJIIO.

Bocnumamenvnoie:
- CO3/IaHHE MEJarOrMYecKUX CUTYallUid YCHEIIHOCTH JJisl MOBBIIIEHUS COOCTBEHHON CaMOOLIEHKH U
cTaryca o0y4arouuxcs B I7la3axX CBEPCTHUKOB, IIE1aroroB U POJUTEIIEH;
- cojieiicTBre B Mpo(opHUeHTAUK 00yHarOIUXCS.

Pazsusarowue:
- pa3BUTHE Yy OOEIIAIOIIMXCS YMEHHUE BBIACIATH IJIABHOE B M3YYEHHOM Marepuajie, CpaBHUBATh,
00001maTh N3y4eHHBbIE (PaKTHI, JIOTHYECKH U3JIaraTh CBOU MBICIH TPU PEHICHUN SKCIIEPUMEHTAITBHBIX
U IIPOEKTHBIX 33]a4;
- pa3BUBaTh CaMOCTOSATENBHOCTh, YMEHUE NIPEOI0JIEBATH TPYAHOCTH B YUCHUH;
- pa3BUBaTh PAKTUYECKUE YMEHHS YUALMXCsI IPU BBITOJHEHUH TPAKTUYECKUX IKCIIEPUMEHTAIbHbIX
3a1ad.

@opMbl KOHTPOJISI: pEIIEHUE TMPOEKTHBIX 3aJay, 3allUTa IPOEKTOB, NPEJCTaBICHUE
y4eOHOTr0 UCCIIeIOBAHUS, BBITOJIHEHUE TPAKTUUECKONU PaOOTHI.

I[To nToram 3aBepIieHus KaXJI0ro roja o0y4eHus: Kypca BHEYPOUHO 1€ TebHOCTH, B CPOKH,
onpenenéHHble  y4eOHBIM  IJJaHOM  00pa3oBaTENbHOM  OpraHH3aluei, IIpeAyCMOTpEHA
MIPOMEXYTOUHAsl aTTeCTalls 00y4aroIUXCs B BUE 3alUThI HCCIIEI0BATENBCKOIO MTPOEKTA.

IInanupyembie pe3yjibTaThl OCBOCHHS Kypca BHEYPOYHOM AeATEIbHOCTH
JInuyHOCTHBIE pe3yJIbTaThI
Y yueHuka OyayT c()OpMHPOBAHBI:
e yueOHO-TIO3HABATENbHBIH WHTEpEC K HOBOMY Yy4eOHOMY MaTepHalay M CII0cO0aM perieHHs
HOBOM 3a7a4H;
® OpUEHTalMs Ha MOHMMaHUE NMPHYUH yCIexa BO BHEYYEOHOW JesITeIbHOCTH, B TOM YHCIE Ha
caMOaHalM3 U CAaMOKOHTPOJb pe3yjbTaTa, Ha aHalM3 COOTBETCTBUSA PE3yJIbTAaTOB TPEeOOBaHUIM
KOHKpETHOM 3aJauH;
® CrOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICIIHOCTH BHEYUEOHOU JeSITENbHOCTH;

Yuenuk nonyuum eozmorrcnocmo ona ¢popmuposanu:
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® gHYympeHHel NO3UYUU WKOAbHUKA HA YPOGHE NOJ0NCUMENbHO20 OMHOUleHUs K WKOJe,
NOHUMAHUA HeOoOXO0OUMOCMU YYEHUsl, BbIPANCEHHO20 6 NpeobIadaHuu y4eOHO-NO3ZHABAMENbHBIX
MOMUBOS U NPeONOUMeHUU COYUAIbHO20 CNOCODA OYeHKU 3HAHUL,
®  Q0eK8amMHO20 NOHUMAHUSA NPUYUH YCNEUHOCIU/HEYCReUHOCMU 8HeY4eOHOT 0essmelbHOCMU,
®  UCNBLIMBIBAMb YYECMBO 20POOCMU 34 ONEYECNEEHHYIO HAYKY.
PerynsiTuBHbIC pe3yJIbTATHI
Y4eHUK Hay4WTCH:
® [UJJAHUPOBAaThb CBOU JCHCTBUSA B COOTBETCTBHM C IIOCTABICHHOW 3aJadyeld U YCJIOBUSIMU €€
peanu3anuy;
® CaMOCTOSITENbHO OOHApYKHUBAaTh U (HOPMYJIHUPOBATH YUEOHYIO MPOOIEMY, OMPENENATh LEeib
y4eOHOM JesTeNbHOCTH, BEIOUPATh TEMY NMPOEKTa, UCCIEI0BAHUS.
® YYUTHIBATh YCTAHOBJICHHBIC MPABUJa B IJIAHUPOBAHUU M KOHTPOJIE CTIOCO0a PelIeHHS;
® OCYILECTBISATH UTOTOBBIN U MOMIATOBBIA KOHTPOJIb pe3yibTaTa paboThl;
® OLICHUWBAaTh IPAaBUJIBHOCTh BBIIOJIHEHUS JEWCTBUS Ha YPOBHE aJE€KBaTHOM  OLIEHKHU
COOTBETCTBUS Pe3y/IbTaTOB TPEOOBAHUM 33/1a4U WM 33JaYHON 001acTu;
® a/IeKBaTHO BOCIPUHUMATh NPEUIOKEHUS U OLICHKY yUUTeNIel, TOBapUIIEH;
® pasinyaTh crocod U pe3ysbTar AeUCTBUS;
Yuenuk nonyuum eozmorcnocme nayuumoca:
® g compyOHUYecmee ¢ yuumenem cmasums HOGble yueOHble 3a0adu;
®  NPOAGIAMb NOZHABAMENLHYIO UHUYUAMUBY 8 Y4eOHOM COmpPYOHUYecmee;
®  CcamMocmosamenbHO a0eK8amHoO OYEHUBAMb NPABUTLHOCIb BbINOIHEHU OCUCMBUsL U HOCUNb
HeobXo0uMble KOppeKmusbl 8 UCNOIHEHUE KAK NO X00y e20 peanu3ayuu, maxK u 8 KoHye 0elcmeus.
ITo3naBaTenbHbBIC PE3yabTATHI
Y4eHuK HAYy4YUTCH:
® OCYHIIECTBIATH MOMUCK HEOOXOoAMMOW HMH(pOpPMAalLUU s  BBIIOJHEHUS 3allaHuil ¢
UCIOJIb30BAHUEM YUEOHOH JUTEepaTypbl, SHIMKIONEIUI, CIPaBOUYHUKOB (BKJIIOYAsl 3JEKTPOHHBIE,
1M(poBbIE) U KOHTPOIUPYEMOM IpocTpaHcTBe HTepHeTa;
® CTPOUTH COOOIEHHS, MPOEKTHI, UCCIEJOBAHUS B YCTHOW M MMCbMEHHOH (opme;
® [POBOAUTH CPAaBHEHME U KJIACCU(UKALIMIO MO 3aJJaHHBIM KPUTEPHSIM;
® YCTaHaBJIMBAaTh IPUYMHHO-CIICJCTBEHHBIE CBSA3H B U3y4aEMOM KpYTe SIBICHMUI;
® CTPOUTHh pPaCCYXACHHUS B (OpME CBSI3U TPOCTHIX CYXACHUH 00 OOBEKTE, €ro CTPOCHUH,
CBOWCTBAaXx.

Yuenux noayuum 603MONHCHOCHIb HAYUUMbCA:



® ocywecmenams pacuuperHblil NOUCK UHGOPMAYUU C UCTIONIb308AHUEM PECYPCO8 OUOIUOMEK U

cemu Humepnem,
® ocywecmenams 6b100p Haubonee dPPHekmusHbvix cnocobos peuteHus 3a0ai 8 3a8UCUMOCTU
Om KOHKPEMmHbIX YCI08Ul;
® ocywecmenams CUnme3 KaKk COCMasieHue yeuio2o U3 acmeti, CamoCcmosamenbHo 00Cmpausas
U 80CNOJIHAA HedoCmarujue KOMNOHeHmbl,
KoMMyHuKaTHBHBIE Pe3yJIbTAThI
Y4YeHUK HAYUYNTCH:
® QJCKBaTHO MCIIOJIb30BaTh KOMMYHHMKAaTHBHBIE CpPEICTBA JUIs PEIICHUS  Pa3IMYHbIX
KOMMYHHUKATHBHBIX 33/1a4, CTPOUTh MOHOJIOTMYECKOE COOOIEHHE, BIaIETh AUATOTHUECKONU (HOpMOit
KOMMYHUKAIUH;
e JIONycKaTb BO3MOYKHOCTb CYIIECTBOBAaHUS Y JIIOAEH pazIMYHbIX TOYEK 3pEHUS, B TOM UHUCIE
HE COBIMAJAIOIINX C €r0 COOCTBEHHOH, M OPHEHTHUPOBATHCA HA IO3MILMIO MAapTHEpPa B OOIICHUH H
B3aUMOJICIICTBUY;
¢ (opmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3HIIUIO;
® JIOTOBAPUBATHCA M NPUXOAUTH K OOLIEMY PEHIICHHIO B COBMECTHOW JEATEIILHOCTH, B TOM
YHUCJIE B CUTYallUHU CTOJIKHOBEHHUSI HHTEPECOB;
Yuenuk nonyuum eo3zmorcnocmo nayuumoca:
® NOHUMAMb OMHOCUMENILHOCIbL MHEHULL U NOOX0008 K peuleHuio npoo.iembl,
® apeyMeHmuposams C6010 NOUYUIO U KOOPOUHUPOBAMb ee C NOSUYUAMU NAPMHEPO8 8
compyoHudecmee npu 8vlpabomre 00wWe20 peulenuss 8 COBMeCmHOU 0essmeIbHOCU,
® oCyuecmenams G3aUMHbLIL KOHMPOIb U OKA3bleAMb 6 COmpyOHUdecmee HeobXo0umyo
83AUMONOMOUL,
® UCNONBL3068AMb MEXHOI02UU NPOOIEMHO20 OUANI02A U NPOOYKMUBHO20 YMEHUS.
IIpeameTHbIE pe3yJbTATHI
8 kiace
YdeHuK HAy4YuTCH:
® XapaKTepU30BaTh OCHOBHBIE METOIbI TO3HAHUS: HAOIIOCHNE, U3MEPEHHE, IKCIIEPUMEHT;
® OMHCHIBATH CBOMCTBA TBEPIBIX, JKHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACTAS UX
CYLIECTBEHHbIE IPU3HAKHY;
® pa3nuyaTh XUMUYECKUE U (PU3NUECKHE SABIICHUS;
® BBIBIISTh NPHU3HAKH, CBHUAETEIbCTBYIOIIME O NPOTEKAHUM XHUMHYECKOM peakiuu mpu
BBITIOJTHEHUH XUMHUYECKOT'0 OIIbITa;

L4 CO6J'IIO,Z[8.TB IpaBHJia 0e30IacHOM pa60TBI IIpu MPOBCACHHUU OIIBITOB,



® TI0JIb30BaTHCS JTA00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;

® XapakTepu30BaTh (PU3NYECKHE U XMMHUECKHUE CBOICTBA MPOCTHIX BELIECTB;

® [0JIy4yaTh, COOMPATH KUCIOPO U BOJOPOL;

® DACMO3HaBATh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA;

® PaCKpBIBAaTh CMBICII MOHATUS «PACTBOPY;

® BBIYUCIISITH MACCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® XapakTepu3oBaTh (HU3MYECKHME W  XUMUYECKHE CBOHCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

® ONpEeAeIsATh MPUHAJICKHOCTD BEIIECTB K ONPEACICHHOMY KJIACCy COSUHEHU;

® [POBOJUTH OIbBITHI, MOJATBEPKAAONINE XUMHUUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

® pacno3HaBaTh OMBITHBIM IYTEM PACTBOPHI KUCJIOT U IIEIOYEH MO M3MEHEHHUIO OKPACKU
WHJIUKATOPA;

Yuenuk nonyuum eo3zmorrcnocmo nayuumoca:

® 6bI0BUAMb U NPOGEPSMb IKCNEPUMEHMANbHO 2UNOMeE3bl O XUMUYECKUX CE8OUCMEAx
gewecms Ha OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYeCKUe peakyuu, o
xapaxkmepe u npoOyKmax paziuyHvlX XUMU4eCKUx peaKyuil;

® Xapakmepuzoeamsv Gewjecmea Nno CcOCmagy, CMpPOEHUur0 U CEOUCMEAM, YCMAaHABIUBAMb
NPUYUHHO-CIEOCMBEHHbIE CBA3U MeHCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eUieCmBd;

® UCNOIbL306aMb NPUOOPEmeHHble KIoYedble KOMNemeHyuu npu GblNOJHEeHUU NPOeKmos U
VUeOHO-UCCNe008amMeNbCKUX 3a0ad N0 U3VHUEHUI0 CB0UCMS, Cnocob08 NOAYYeHUs U pacno3HaA8AHUS
eeujecms.

9 kJaacc

Y4eHuK HAy4YuTCH:

® packpblBaTh  CMBICA  TOHSATUH  «MOH», «KAaTHOH», «AHHUOH»,  <«AJIEKTPOJIHTHI»,
CHEDJIEKTPOJIUTBDY, «3JEKTPOJIUTUYECKAS TUCCOLUALIUS.

® T[POBOJUTH PEAKIINH, IOJTBEPKIAIOIINE KAYECTBEHHBIN COCTAB BEUIECTB;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYIECKOU PEaKIUy;

® TMPOBOJWUTH OMNBITHl MO TOJYYCHHUIO, COOHMPAHWUI0O W HW3YYCHHI0 XHMHYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

® pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIE BEIECTBA;

® XapaKTepPU30BaTh B3aUMOCBS3h MEXKITY COCTABOM, CTPOEHHUEM U CBOMCTBAMH,

® OICHWBATh BJIUSHUE XUMHUYECKOTO 3arpsA3HEHUS OKpYXKAlolmed cpeapl Ha OpraHu3M

YeJIOBEKA;



® TPaMOTHO OOpAIATHCS C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

Yuenuk nonyuum 603morcnocme Hayuumoca:

® 6bI0BU2AMD U NPOGEPSMb IKCNEPUMEHMATbHO 2UNOME3bl O Pe3yabmamax 6030eUcmausl
PA3TUYHBIX haKMOPO8 HA UMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuul,

® UCNOIbL306aMb NPUOOPEemeHHble 3HAHUS OJisL IKON02UYECKU SPAMOMHO20 NOB8EOeHUsl 8
OKpyarcarouieli cpeoe;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCEax U XUMUUECKUX NPOYeccax,

® KpUmMu4ecku OMHOCUMbCS K NCeBOOHAYYHOU UHDOpMayuu, HedoOPOCOBeCMHO peKiame 8
cpeocmeax mMaccosol uHgopmayuu;

® 0co3HA6AMb 3HAYEHUe MeOPeMmuyecKUx 3HAHUL No  XUMUu 01 NPAKMUYECKOU
0esmelbHOCIUL YeN06eKd;

® €030a8amb MOOENU U cXxembl OJisl peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3A0ad, NOHUMAMb
HeobXoo0uMocms coON00eHUss NPeOnUCcanull, npeoiazaemMvlXx 6 UHCMPYKYUAX NO UCHOJIb308AHUID
JleKapcme, cpeocma OblmoBol Xumuu u op.

[InanupyeMbIMH pe3yJbTaTaMU MPOEKTHO-NCCIIeI0BATEIbCKOM NeaTeJILHOCTH 00y4alouXcst

BbInyCKHUK HAYYHTCS:
* BBINOJIHATH YYEOHOE HCCICJAOBAHME M YUYEOHBIH TPOCKT, HMCIOJIb3YS O0OpyIOBaHHE, MOJICIIH,
METOJIbI ¥ TPUEMBI, aJICKBaTHBIC IIOCTABJICHHOMN Mpo0Jeme;
* pacrio3HaBaTh W CTAaBUTHh BOIPOCH, OTBETHI HA KOTOPHIE MOTYT OBITh TIOIYYCHBI MYTEM
HCCIeIOBaHMS, (OPMYITHPOBATEH BHITCKAIOIINE U3 UCCIICIOBAHUS BBIBOJIBL;
* HCIIOJI30BAaTh TaKWe€ MaTeMaTHUYeCKHEe METOAbl M TpUEMBI, Kak aOCTpakuus W HUeanu3alus,
JI0Ka3aTeNbCTBO, JOKA3aTENbCTBO OT MPOTHUBHOTO, MOKA3aTENbCTBO MO AHANIOTHH, OMPOBEPKEHUE,
KOHTPIIPUMED, UHAYKTUBHBIE U JIEAYKTUBHBIE PACCYKICHHUS, IIOCTPOCHHUE U UCTIOTHEHHE aJlTOPUTMA;
* HCIIOJIB30BATh TAaKHE C€CTECTBEHHOHAYYHBIE METOJbI M TPUEMBI, KaK HAOJIOJICHHE, ITOCTaHOBKA
MpOoOJIeMbI, BBIIBIKEHUE «XOPOIICH THUIIOTE3bD», HKCIEPHUMEHT, TEOpEeTUYecKoe OOOCHOBaHUE,
yCTaHOBJICHHE TPAHUIl IPUMEHUMOCTH MOJEIN/TEOPUH;
* ICHO, JIOTHYHO W TOYHO H3JIaraTh CBOKO TOYKY 3pEHHS, HCIOJIh30BaTh S3BIKOBBIC CPECTBA,
aJIeKBaTHBIEC 00CYXTaeMoil mpobieme;
* oTNINYaTh (PAKTBl OT CYKIEHUN, MHEHUHA U OLIEHOK, KPUTHYECKH OTHOCHUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYHUPOBATh WX OCHOBAHMSI,
* PE3EHTOBATh COOCTBEHHBIC MMPOCKTHO-UCCIICIOBATEIILCKHAE TTPOIYKTHI.
BotnyckHuk noayuum 603M0MCHOCHLL HAYUUMBCA:
* CaMOCMOSMENbHO 3A0YMbLEBANMb, NIAHUPOBAMb U BbINOJHAMb YueOHOe UCCIe008aHue, YYeOHblll U

COZx}MCZ]ZbelZZ npoekm,



* UCNONL308AMb MaAKUe MamemamuyecKkue Mmemoovbl U Hpuémvl, KaK nepebop N0SUUECKUX
803MONCHOCHEU, MAMEMAMUYECKOe MOOeTUPOBAHUE,
* UCNONIL308aMb MAKUE eCMeCmBeHHOHAYYHble Memoobl U NPUémvl, Kak abcmpazuposanue om
npuUxo0auuUx hakmopos, npoeepKa Ha COBMeCMUMOCTb C OPYSUMU U3BECIMHBIMU (hakmamu,
* YeleHanpasieHHo U OCO3HAHHO PA38UBAMb C80U KOMMYHUKAMUGHbIE CHOCOOHOCMU, 0C8AUBAMb
HO8ble A3bIKO8ble CPedCmad;
* 0CO3HABAMb CBOI0 OMBEMCMEEHHOCMb 3d OOCMOBEPHOCMb NOJYYEHHBIX 3HAHUU, 3a KA4ecmeo
8bINOJIHEHHO20 NPOEKMA U UCCIeO008AHUA.

Conep:kanue Kypca BHEYPOUHOI 1eATeILHOCTH

8 kiace

BBegenne B NPOEKTHO-HCC/IEAOBATEIBCKYIO AeATeJIbHOCTb. MeToapl O3HaHMS:
HaOJI0ZICHNe, HCCIe0oBaHue, SKcrepuMeHT. [IpaBuia TeXHUKM O€30MacCHOCTH MpH padboTe B
XUMHUYECKON Js1abopaTopuu. THUIBI MPOEKTOB. DTambl BHINOJHEHUS TMPOEKTA U HCCIEAOBAHUA.
JlaGoparopHass mocyaa u sabopaTopHoe oOopymoBanue. [Ipuembl oOpamieHus ¢ nabopaToOpHOH
IIOCYJI0M, HAarPEBAaHUsI BELIECTB.

Tema 1. Yucrsie BemecTtBa U cMmecu. PactBopsl. VccienoBanue (QU3MYECKUX CBOWCTB
BemiecTB. YucTeie BemiecTBa U cMecu. OTHOPOAHBIE U HEOAHOPOHBIE cMecH. CrocoObl pa3aeneHus
cmeceil. PactBopel. PactBopmMocTh BemectB. Tumbel pactBopoB. PacTtBopeHue — ¢usmko-
XxuMu4eckuil nporecc. Kpucramnoruapatel. BeipanBanrue KpUCTAIIIOB U3 HACHIIIEHHBIX PACTBOPOB.
[TonydyeHnne KpHUCTaUIOB COJIM METOJIOM BhIIapUBaHUS pacTBOpa. KpucTamibl B MPUPOJE U TEXHUKE.
Ounctka 3arpsi3HEHHBIX BEIIIECTB (GUIBTPOBAHHUEM, BBITIAPUBAHUEM, BO3TOHKOW,
nepeKpucTainm3anuen, auctTwusinueir. OxpaHa BOIHBIX pecypcoB. [Ipobimema mpecHON BOABL
CpaBHUTENBHBIN aHATN3 BOBI.

Tema 2. T'a3zoo0pa3Hoe cocrosinue BemecTBa. Kuciaopoa. Bogopoa. ['azoo6paznoe
cocrosiHue BemlecTBa. OTHOCHTENbHAsE IUIOTHOCTh Tra3oB. Kuciaopoa — XUMHUYECKHIl 3JIEMEHT U
npocroe BemecTBO. [lomydeHue Kuciopoga pas3ioKEHHEM TMEepMaHraHata Kajlus, I[EepoKCcHa
Bogopoaa. CrnocoObl coOupaHus Ta30B: METOJA BBITECHEHHS BO3AyXa M METOJ BBITECHEHHUS BOJBI.
UccnenoBanne Qusnuecknx W XHUMHYECKHX CBOMCTB Kuciopozaa. Pacmo3HaBanue Kuciaopona.
Bogopon — xumudeckuil anemMeHT U mpocroe BemiecTBo. [lonydeHue Bojopoaa B J1abopaToOpuH U
ucclieloBaHle ero CBOWCTB. PacmosnaBanue Bojopoga. CrnocoObl MONMy4eHHS BOAOpOjAa B
MPOMBIIIIEHHOCTH. Bostopo 1 — TormuBo Oyayiero.

Tema 3. BemecTBa Bokpyr Hac. Kiaccudukarus BemecTB: MpOCThIE U CIOKHBIE BEIIECTBA:
HEeOpraHuuyeckue W opraHuueckue BemiectBa. (OcoOble CBOMCTBA OpPraHMYecKUX BEIECTB.
OOHapykeHre Kpaxmana B OpPraHMYECKHX BEIIEeCTBaX IMPHU IMOMOIIM pacTBopa ioma. lomamrHuit

OKCIICPUMCHT. I/IHI[I/IKaTOPBI. HN3meHeHune OKpaCKh  HHJAUKATOPOB B  Pa3IMYHBIX CpCaax.

9



HccnenoBanue BOIHOM Cpellbl PaCTBOPOB COBI, YKCYCHON KHCJIOTBI, MOIOIIHMX cpeacTB. [Ipobiema
0€301acHOTO UCIOJIb30BAaHUS BEIIECTB U XUMUUYECKHUX PEAKIIMKA B TIOBCETHEBHOM KU3HU. TOKCHYHBIE,
roproYre 1 B3pHIBOONIACHBIE BelllecTBa. brITOBast XuMHUueckasi T[paMOTHOCTb.

Tema 4. [lepuoguyecknii 3aK0OH U NMEPUOANYECKAS CUCTeMa XUMUYeckuXx djiemenToB . U.
MenneneeBa Uctopus otkpeitusa llepuoandeckoro 3akonHa. JKu3Hb U JI€SITEIBHOCTH
AN .MenneneeBa. Munu-npoektsl «llacnopt xumuueckoro snementa». 3Hadenue [lepuoanueckoro
3akoHa /[.1. Menneneena.

9 kJaacc

Tema 1. Xumudeckue peakuum. CKOpoCcTb XMMHUYECKOW peakiuu. MccienoBanue BIMSHUS
pasnuuHbIX (AKTOPOB HA CKOPOCTh XHMMHYECKMX peakuuid. Karamuzatopel W HMHTHOUTOPHI.
DONeKTpoNuTHYeCKass  JAUCCOLMALMs.  ODJEKTPOJIUThI W HedNekTpoiauTel.  HccnepoBanue
3JIEKTPONPOBOAHOCTA BEIIECTB. 3aBUCUMOCTH CTEMEHU JUCCOIMALMUA OT Pa3IuYHBIX (PAKTOpOB
(KOHIIGHTpAIMK JIEKTPOJINTA, TeMieparypbl). KauecTBeHHbIE peaklud Ha BaKHEHIINE KaTUOHBI U
AHUOHBI.

Tema 2. HemeTa/Ibl 1 UX cOeAUHEHUsI. SIBJIICHUE aJUTOTPONUHU. AJUTOTPOITHBIC MOIA(DHUKAIIH
cepbl, kuciopoaa, ¢ocdopa, yrinepona u kpemuus. ['anorensl. buomorndeckass poib COSAMHCHHIMA
rajoreHoB. TOKCMYHOCTH TrajioreHoB. MccienoBanue CBOMCTB CEpHOM M a30THOM KUCIJIOT. AMMUAK:
CHOCOObI TONyYeHUsl, UccleAoBaHne (PU3MUECKHX M XMMHUYECKUX CBOMCTB. OOnacTu mpuUMEHEHHS
ammuaka. Comu amMMoHUs. A3o0THbie U (ochopHble ynobpenus. KpemHMiI U ero coemuHEHHS.
CunukaTHasi TPOMBITIIUIEHHOCTh: IPOU3BOJICTBO CTEKJIA, KEPAMHUKHU, IIEMEHTA.

Tema 3. Mertasuibl U ux coeguHenusi. VccnenoBanume cBoiictB metaiioB. lllenounsie u
IIEIOYHO3EMENbHBIE METaJUIbl — OCOOEHHOCTH (PU3UYECKMX CBOWMCTB, BBICOKAsS XHUMHYECKas
aKTUBHOCTh. B3aumopeiicTBue ¢ BoAON ¢ oOpa3oBaHueM Imneioueil. AmromuHuil. Jloka3aTenbCTBO
am(poTepHOCTH CcoeAMHEHUN amomMuHusa. [lpuunHa Mamoil akTuBHOCTH amoMuHUA. CrocoObl
MOJTYYEHUST ATFOMUHUS U 00JIACTH MPUMEHEHHS B TPOMBITIUNIEHHOCTH. JKele30 U ero CIuiaBsl (CTalb,
yyryH). Menp u e€ cmnaBel (OpoH3a, JaTyHb, Menbxuop). Kopposus metamnoB. McciemnoBanue
BIIUSTHUS HA CKOPOCTh KOPPO3UU KeJie3a Pa3InYHbIX (PAKTOPOB CPEIbI.

Tembl HCC/1€10BATENbCKUX POEKTOB:
ATOM H €ro CTpOECHHUE.
Hcropust XUMHUECKOTO SI3bIKA.
Kuznpb u nestenvHocth .M. Menpaeneena.
[TacmopT XMMHYECKOTO 3JIEMEHTA.
UucTteie BemecTBa u cMecH. CriocoOBI pa3ieNieHUs: CMECeH.

BemiectBa B MoeM foMe.

N o a b~ wDbhoe

HccnegoBanue QJICKTPOMIPOBOAHOCTHU BCIICCTB.
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8. Kpucramioruaparsl. Beipanmanue KpuCTaIJIOB B JOMAIIHUX YCIIOBHUSX.
9. KauecTBeHHBIC PeaKIIMK HA UOHBI.

10. ®axTOpbl, BIUSIOMIAE HA CKOPOCTh XMMUYECKON PEaKIiH.
11. XKectkocTh Bosbl. CIOCOOBI yCTpaHEHUS )KECTKOCTHU BOJIBI.
12. Kopposust metaiioB. @akTopbl, BIUSAIONME HA KOPPO3HIO.
13. CrutaBbl METAIOB.

14. CunukatHas IPOMBIIIIIEHHOCTb.

15. O30HOBBIN IIUT MJIAHETHI.

16. CocraB TabayHOTO IBIMA.

17. ViccnenoBanue kauecTBa HEKOTOPHIX MPOAYKTOB IMTUTAHHMS.
18. BriToBas XuMus U €€ BIUSIHUAC HA OPTaHU3M YEJIOBEKA.

19. Brnaxnsie casiperku — Apyr wim Bpar?

20. XuMus 1 BOEHHOE JIET0.

OObekTaMH OLIGHKH JIOCTHKEHUH oOyuatommxcsi sBisitorcs: «lloprdens  mocTmkeHuit»,
Ipe3eHTalMsl MPOAYKTa WIM MCCIEeIOBaHMA, a TaKkkKe HaOioJeHHe 3a paboToil 0O0ydarolmuxcs.
CyOBeKTbl OLIEHKM B IEPBBIX JABYX CIy4asX MOIyT OBITh pa3HbIMU: PYKOBOJMTEIb IPOEKTa,
Ie/Iarory; MpH OLCHKE NMPE3eHTalnuu — Takxke oOydaromuecs U poaurenu. HabmoneHue u OneHky
paboT, mopTdenap MPOEKTHO-UCCIEN0BATENbCKOM JESTENbHOCTH IPOBOIUT TOIBKO PYKOBOAUTEID
IIPOEKTa IO KPUTEpUSAM, U3JI0KEHHBIM B llonoxkeHMM o0 TPOEKTHO-HCCIIEN0BATENBCKON
JesITeIbHOCTH 00yYarOIIHUXCS.

JlocTukeHune pe3ysbTaToB OCBOEHHS MPOrpaMMbl Kypca BHEYPOUHOM NIEATENbHOCTH MOJUICKUT
olleHKe (P PEKTUBHOCTU MO KPUTEPUSIM:

- KOJIMYECTBO MPU30BBIX MECT B MPEIMETHBIX OJMMIIHAIAX, HAYYHO-TIPAKTUUECKUX KOH(EPEHIHSIX,
(ecTuBaIAX, MPOEKTAX, KOHKYPCAX PA3IMYHOIO YPOBHS;
- HaJIM4YKe pa3pabOTaHHBIX U OMYOJIMKOBAHHBIX MPOEKTOB (MCCIeA0BaHUI) B MIEPUOINYECKUX

IeJarort4yeCKux nu3JaHusax U Ha HHTepHeT-CaﬁTaX.
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TemaTnyeckoe mIaHupoBaHue. 8 Kiacc

OcHoBHOE€ coaecpkaHue 10 TEMaM XapaKTepncTuKa OCHOBHbBIX BUJ10B

ACATECJIBbHOCTH

BBeneHue B NIpOEKTHO-HCCIEI0BATENbCKYIO JeSITEJILHOCTD (3 4aca)

1.Metoap! mo3HaHUS: HAOIIOICHHE, Co6mronats paBmwina Th. Oxa3piBaTh TEPBYIO
uccienoBaHue, skcrepument. [Ipasuiia TIOMOIIIb MPY OTPABJICHUSIX, 0’)KOTaX U TPaBMax,

Tb B xumuueckoii 1aboparopuu. CBSI3aHHBIX C PEAKTUBAMH U JJaOOPaTOPHBIM

00opynOBaHUEM.
2.Turmbl MPOEKTOB. DTaIbl BBITOJIHEHHUSI

XapakTepr3oBaTh KIACCHU(PHUKAIUIO TPOEKTOB,
IIPOEKTA U UCCIIEJOBAHMSL.

OIINChIBATH OCHOBHBIC OTaIllbl pa60TLI Hazg

3.JIaboparopHas mocyaa u 1adoparopHOe
MIPOEKTOM U MCCIIEJOBAHUEM.
oOopynoBanue. [Ipuemsl HarpeBaHus
Paznuuath nabopaTopHoe 060pyL0BaHHE.
BEIIIECTB.
N3ydaTh cTpoeHue TIaMeH!, BBIIBUTAs TUTIOTE3bI
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Y TIPOBEPSIs UX HKCIEPUMEHTAIBHO.

Tema 1. Yuctslie BemecTBa u cmecH. PactBopsl (12 yacoB)

4 1.UccnenoBanue pu3NYECKUX CBOICTB HaGnronate cBOlCTBa BELIECTB U UX U3MEHEHUS B
BEIIECTB (BOABI, caxapa, HOBAPEHHOI X0Jle XMMHYecKHX peakuuil. [IpoBonuTs
COJIM, QJIFOMUHUS, MEJIH, CEPhI, MeIa, XUMHAYECKHH HKCIIEPUMEHT.
YKCYCHOM KHCJIOTBI, KHCIIOPOJA, Cob6monats npaBuna Th.
YIIJIEKHUCIIOTO Ta3a). PaznuuaTh 0gHOPOIHBIE M HEOITHOPOIHBIE CMECH,
5 2. HucTble BenecTBa U CMECH. COCTABJIATH IJIaH pa3feiIeHUs CMECH.
OnHOpOIHBIE M HEOTHOPOIHBIE CMECH. Paznensats cMecu MeTo1aMi OTCTauBaHUS,
CriocoObl pa3eneHus CMecen. (GUIBTPOBAHUS U BHITAPUBAHUSI.
XapakTepu3oBaTh (PU3MUECKYIO U XUMUYECKYIO
6 3. PacTBOpBI — OJTHOPOTHBIC CMECH.
COCTAaBJIAIOLIME ITPOLECCa PACTBOPEHHUS.
PactBopumMocTs BemecTB. Hachlennsle
['oToBHUTH pacTBOPHI pa3INYHON KOHLIEHTPALIUH,
pacTBOpHI.
_ BBIYHMCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO
7 4. PactBopeHne — PU3NKO-XUMUYECKUI
BEILIECTBA B PaCTBOPE;
nporecc.
PaznuuaTh NOHATHS «BELIECTBA MOJIEKYJISIPHOTO
8 5. Kpucramioruaparsl.
CTPOCHUS» U «BEIIECTBA HEMOJIEKYJISIPHOTO
9 6. Bripamnbatne KprcTajuios 3 cTpoenusy. OnpenenaTh NOHATHE
HACBIIIEHHBIX PACTBOPOB (ITOBapEeHHOMN «KPUCTAILTHYECKAS PEIETKAY.
COJH, MCAHOTO KyTopoca, alltoMo- [Tonp3oBaTbes HHPOpMaLUElt U3 IPyrux
KaJINEBBIX KBACLOB). WCTOYHHUKOB JJIS TIOATOTOBKH TPOEKTOB.
10 7 ITomy4enne KpUCTAIIOB COIM METOXOM | Byijpurats IHIOTE3b], y4acTBOBATh B
BbITAPUBAHIA PACTBOPA. 00CYXIE€HNH, apIYMEHTHPOBATH CBOKO TOYKY
3peHust. PUKCUPOBATH CBOU HAOIIOIEHUS,
0hOpMIIATH PE3yNbTaThl UCCIAEAOBaHUH. [ OTOBUTH
MPE3CHTAIHH.
11 8. Kpucranisl B mpupoie 1 TEXHUKE.
12 9.0u4ncTKa 3arpsS3HCHHBIX BEIIECTB
(GUIBTpOBaHNEM, BBIITAPUBAHUEM,
BO3TOHKOU, IIEPEKPUCTAILIN3ALUEN,
TUCTUIIISILIUAEH.
13 10.Bona B pupoie. [Ipodnema mpecHoi

BOJibl. OXpaHa BOJHBIX PECYPCOB.
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14

11.CpaBHHTENbHBIN aHATN3 BOJIBI U3

Pa3IMYIHBIX UCTOYHUKOB.

15 12. 3ammra npoekToB no Teme «HucToie
BEIleCTBAa U cMecH. PacTBOpbI»

Tema 2. I'a3000pa3Hoe cocTosinne Bemecrsa. Kuciaopoa. Bonopoa. (6 yacos)

16 1. 'a3000pa3Hoe COCTOSIHUE BEIIECTBA. HccenenoBaTh CBOMCTBA U3yYaeMbIX BEIIECTB.
OTtHocuTeNnbHAs IJIOTHOCTH Fa30B. Habmronate ¢pusnveckne 1 XUMHYECKHUE
CriocoObl coOMpaHus ra30B: METOJ IPEBPALLCHHS N3Y4aeMbIX BELECTB.

BBITECHEHMS BO3/yXa U METOJ OmnuchIBaTh XMMUYECKHE PEAKLIUH, HA0II0JaeMble
BBITECHEHHS BOJIBI. B XOZI€ IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO

17 2. Kucnopor — XUMUYECKHI 3JICMEHT U 3KCIepUMEHTa. JlenaTh BBIBOABI U3 PE3YIbTATOB
npoctoe BeuecTso. [lonyuenue IPOBEIEHHBIX XUMUUYECKHUX OIBITOB. ¥Y4acTBOBATh
KHCJIOPO/a Pa3IoKEHHEM IIEpMaHraHara | B COBMECTHOM OOCYX/IEHUU PE3yJIbTaTOB OIBITOB.
KaJusl, IepOKCUaa BOAOPOa. Pacrnio3HaBaTh ONMBITHBIM IMYTEM KHCIOPOJ U

18 3. UccnenoBanue Gpu3nveckux u Bo1opo. CoOroIaTh paBmiia TEXHUKH Oe301ac-
XMMHUYECKMX CBOMCTB KMCIOPOJIA. HocTH. OKa3bIBaTh MEPBYIO TIOMOIIb TIPH OTPaB-
Pacnio3HaBanue kuciaopoja. JICHUSX, 0’)KOTaxX U TpaBMax, CBS3aHHBIX C

19 4. Bogopoa — XUMUYECKUH 2JIEMEHT peaKkTHBaMU U Ja00PaTOPHBIM 000PYIOBAHHEM.
npocToe BemecTBo. [lomyueHue [Tonb3oBarbes nHGOpMaLIMEN U3 APYTUX
BOZIOpO/Ia B 1aOOPATOPHU U MCTOYHHUKOB JJIsl TIOATOTOBKH TPOEKTOB!
HCCIIEIOBAHKUE €TI0 CBOMCTB. cripaBoyHas auTeparypa, Marepuet. Odopmuars
PacriosHaBanue BOIOpo/Ia. pe3yibTaThl UCCIIETOBAHUM.

20 5. CriocoOblI mosryyeHus BO10po/ia B
IPOMBIIIIEHHOCTH. Bo1opo1 — TOMIMBO
Oymyiero.

21 6. 3amuTa MPOCKTOB 110 TEME
«I"a3000pa3HOe COCTOSTHUE BEIIECTBAY

Tema 3. BemecrBa BOKpyr Hac. (7 4acoB)

22 1.Knaccudukanus BemecTs: mpocTeie B | Pa3nuyate OCHOBHBIE KJIACCH HEOPTAaHWMYECKHIX
CIIO’KHBIC BEIIECTBA: HEOPTAHUYECKHE M | BEHIECTB TI0 XUMUIECKUM (HOpPMYIIaM U
OpraHUYecKUe BEIlECTBA. XapakTepHbIM cBoWcTBaM. OnpeaensiTh KUCIOTHI

23 2.0cobble cBOMCTBAa OpraHUYECKUX U LIEJI0YH C IIOMOLIBIO HHIUKATOPOB.

BeniecTB. OOHapyXeHHE Kpaxmala B

OpraHN4YCCKUX BCHICCTBAX IIPHU ITOMOIIU

Pacno3uaBarn OpTraHU4YCCKUC BCIICCTBA,

oOHapyXH1BaTh KpaxMaJl B IPOIYKTaX MUTAHUS C
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pactBopa ioaa. JlomanHuii

MOMOIIBIO pacTBOpa Hoda. Berasurats u

JKCIEPHUMEHT. MIPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3HI O

24 3. Unpukaropsl. MI3MeHneHnune okpacku XUMHUYECKHUX CBOMCTBAX BELIECTB HA OCHOBE UX
VHJIMKAaTOPOB B PA3JIMYHbBIX CPEIaXx. COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTHU BCTYIATh B

25 4.HccrenoBanue BOAHOM CpeIb XUMHUYECKHE PEAKLIMH, O XapaKTepe U MPOITYKTax
PacTBOPOB COJIbI, YKCYCHOU KUCIIOTHI, Pa3IMYHBIX XUMHYECKUX peakuuii. Cobnonars
MOIOIIUX CPEACTB. MpaBUiia TEXHUKU OE30IaCHOCTH.

26 5.ITpo6GiieMa Ge30macHOro JlenaTpe BBIBOJIBI U3 PE3YIBTATOB MPOBEAEHHBIX
WCIIOJTb30BAHUS BEIIECTB U XUMHUUECKUX | XMMHUYECKHX OIBITOB. Y4acTBOBaTh B COBMECTHOM
peaxIyii B IOBCEAHEBHOM JKU3HH. 00CYXJIECHUH pe3yJIbTaTOB OMBITOB. [IpoBOANUTH

27 6. ToKCHYHBIE, TOPIOYHE JTOMAaIIHKUK 3KkcniepuMeHT. OIIeHUBATh KU3HEHHBIC
B3pBIBOONACHBIE BEleCTBA. BhITOBas CUTYAIIMH C TOYKU 3peHUs 0€30MacHOro 0opasa
XUMHYECKast TPaAMOTHOCTb. JKU3HU U COXPaHCHUA 310POBbA

28 7. 3amuTa MpOSKTOB U UCCIICIOBAHUM 10
Teme «BelecTBa BOKpYT Hac

Tema 4. [lepuoanyeckuii 3aK0H U EPUOAUYECKAS CHCTEMA XUMHYecKuXx d1emenToB [I.U.
MenaeneeBa (8 yacoB)

29 1.Ucropus otkpsiTus Ilepuonnueckoro dopMynupoBath nepuoandeckuil 3akox /1. 1.
3aKOHA. MenaeneeBa 1 pacKpbIBaTh €r0 CMBICIL.

30 2.Ku3Hb U 1eATEeTbHOCTh OnuceIBaTh U XapaKTEPU30BATh CTPYKTYPY
JA.N.Menneneena. tabnuisl «lleproauyeckas cucreMa XUMUIECKHX

31 3. 3nauenue Ilepruoanyeckoro 3akoHa anemenToB . . Menneneena.

J.1. Menneneena. [Tonp30BaThCst OMOIMOTEUHBIMU KaTaJIOTaMH,

32- | 4-5.Munu-npoexts! «Ilacopt CTCUANBHBIMH CIIPAaBOYHUKAMH,

33 XUMHYECKOTO DJIEMEHTA. YHHUBEPCATBHBIMHU SHIIMKIONEAUSIMHA IS TOUCKA

34- | 6-7. 3ammra MpoOeKTOB MO TeMe yueOHON HHpOpMAIKH.

35 «[leproanyeckuii 3aKOH 1 Bocniuranne poccuiicKor rpaxa1aHCKOU
nepuognvecKasl CucTeMa XUMUYECKUX UJIEHTUYHOCTH: IaTPUOTU3MA, JTI00OBHU U
anemenToB J.W. MenaeneeBay yBakeHUIO0 K OTe€UeCTBy, UyBCTBA TOPJOCTH 3a

36 6. [IpomexxyTouHas aTTecTaius. 3amura POCCHICKYIO XUMUYECKYIO HAYKY.

HCCICAOBATCIILCKOI'O IIPOCKTA.

OdopMIIATh U MIPEICTABIATH B Pa3INYHBIX
(opmax pe3ynbTaThl IPOEKTOB M UCCIICAOBAHHIMA.
VYyacTBoBaTh B 00CYKI€HUU pabOT TOBapUIIEH.
3amuIaTh CBOK MPOEKTHO-UCCIIEN0BATEIbCKYIO

paboTy, aHaIM3UPYS LeTTU U 33a4u paboTHl,
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JOCTUTHYTBIE PE3yJIbTaThl, 0OTBEYATh Ha BOIIPOCHI

YUUTENS U TOBAPHUILICH.

TeMaTnuyeckoe IIaHMpPOBaHue. 9 Kiaace

Tema 1. Xumnueckue peakunu (8uacon)

1.CKopOoCTh XMMUYECKOUN PEAKIIUH.
HccnenoBanue BIUSHUS Pa3IMYHBIX
(haKkTOpOB HA CKOPOCTh XUMHYECKHX

peaKkuuid.

HccnenoBath ycnoBus, BIUSIOIINE HA CKOPOCTh
XUMHYECKON PEaKIUu.
[TpoBoauTH rpyNIIOBBIC HAOIIOIECHUS BO BpEMSsI

IPOBEJCHUS J1aOOPATOPHBIX OIBITOB.

2.Karanu3atopsl 1 HHTHOUTOPBI.

YyacTBOBaTh B O6CY)KI[€HI/II/I pe3yIbTaTOB

3.DMeKTPOIUTHYECKAS TUCCOIUAIINS.
DNEKTPOIUTHI U HEITEKTPOIIUTHI.
HccnenoBanue 3I1eKTpOIPOBOTHOCTH

BCIICCTB.

OTIBITOB.
JlaBaTh onpenieneHusl OHATUH «QJIEKTPOJIUTY,
CHEIIEKTPOJIUTY, «IJIEKTPOJIUTHYECKAs

nuccoruanus». MceiaenoBars CBOMCTBA

4.3aBUCUMOCTD CTENEHH TUCCOLUALIUU OT
pa3nuuHbIX (PaKTOPOB (KOHIIEHTPALIUU

3JIEKTPOJINTA, TEMIIEPATYphI).

pPacTBOPOB AJIEKTPOJIHUTOB.
Co6mronats npasuia Th.

XapakTepru30BaTh YCIOBUS TEUCHUS PEAKIIUN B

5. Peakupy HOHHOTO oOMeHa U ycClioBuUAa

HUX OPOTCKaHUA JO KOHIIA.

pacTBOpax SJCKTPOJIUTOB 1O KOHIIA. Onpenem{Tb

BO3MOXHOCTb ITPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO

6.KauecTBeHHbIe peakuu Ha

Ba)XKHEHIITME KATHOHBI U aHUOHEIL.

obmeHna. OOBSCHATH CYITHOCTh PEaAKIil HOHHOTO

oOmeHa.

7. PellieHne dKCIEpUMEHTAIIBHBIX 3a7a4
Ha oOHapy)KeHHE BaXXHEHIINX KaTHOHOB

W aHUOHOB B PAaCTBOpPaAX.

CocTaBisTh HOHHBIE YPaBHEHUS PeaKLIU.
CocTaBiTh COKpalllEHHbIE HOHHBIE YPAaBHEHUS

peakmuii. OOHapyXHBATh BAKHEHIITHE KATHOHOBI

8. 3ammura npoeKToB MO TeME

«XUMHUYECKHE PEAKIIHH

Y aHUOHBI B paCTBOPax dJEKTPOJIUTOB.
OdopMIsTh U IPEACTABIATH B PA3IUYHBIX
(hopMax pe3ynbTaThl MPOCKTOB. Y4acTBOBATh B

o0cyXIeHnn paboT

Tema 2. Hemera/iibl M uX coequHenusn (134acoB)

1. SIBneHue AJUIOTPOIINH. AJ'I.HOTpOHHLIC

XapaKTepI/ISOBaTL HEMCTAJIJIBI Ha OCHOBE UX
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MoAU(UKAIIH CEePBl, KUCIOPO/Ia,

dbocdopa, yriaepona u KpeMHHS.

TIOJIOXKCHHUA B nepnozmqecxoﬁ CUCTEME U

0COOeHHOCTEH CTpoeHus ux aToMoB. OOBACHITH

10 2.T'anorensl. buonoruueckas poib 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
coeIMHEeHMH ranoreHoB. TOKCUYHOCTh HEMETAJJIOB B IPYMIaX U HOATPYIIax.
raJloreHoB. OnuceIBaTh CBOIMCTBA BEILIECTB B XOJIE JIe-

11 3.IlpuMeHeHue rajJoreHoB U ux MOHCTPAIIIOHHOTO 1 TaDOPaTOPHOTO
COEIMHEHU B OBITY U 9KCHEPUMEHTA.

MIPOMBIIIJICHHOCTH. Pacrnio3HaBaTh ONMBITHBIM MYTEM COJISTHYIO KHUCIIOTY

12 4. ViccnenoBanre CBOMCTB CEPHOM H U € ColH, a TaKkke OpOMUIbI U HOJUIBL.
A30THOU KHCIIOT. XapakTepr30BaTh AJUIOTPOIHIO KUCIOPOa, CEPbI

13 | 5. AMMuAaK: crnoco6sl HOIydeHus, 1 hocdopa Kak OJHY U3 IPHIHH MHOT000pa3ns
nccaea0BaHue PU3MUECKUX U BCIICCTB.

XUMHUYECKHX CBOUCTB. ConocTaBnsTh CBOMCTBA pa30aBICHHON U
14 6. OGIacT! IPHMEHEHNS AMMHAKA. KOHIICHTPUPOBAHHOM CEpHOM U a30THON KUCIOT.
15 7. CoNM aMMOHHSL. Pacrio3naBath ONMBITHBIM TyTEM aMMUAK,
16 | 8.A3oTHbIe U PochopHbIe yI0OpeHusI. PACTBOPEI KHCIIOT, HUTPATHI, HOCHATEL, HOH
17 9. AIUIOTpONUSA yIJepoaa: alMas 1 aMMOHUS, CyTb(UIbL, CyTb(UTHI, CyTb(AaThI.
rpadur. ConocTaBnsiTh CBOMCTBA OKCUIOB yIiepoa U
18 10.KpeMHIii 1 €ro Coe/IMHEHHS. KpEeMHHUS, OOBSICHITH MPUIHHY HX PA3TAYIUSL.
19 11.CHMHKATHAS POMBIILIEHHOCT: Jloka3pIBaTh KHCIOTHBIN XapaKTep BBICIINX
NPOM3BOICTBO CTEKJIA, KEPAMHKH, OKCHJIOB yTiiepojia U KkpemHus. Pacro3naBath
I[eMEHTA. OTIBITHBIM MTYTEM YTJIEKUCIBIN Ta3, KapOOHATHI,
20- | 12-13. MuHH-UCCIEIOBAaHUS TI0 TEME CHITNKATBL.
21 «HeMeTamisiy Cob6mronaTe TexHUKY Oe3omacHocTU. OKa3bIBaTh
MEPBYIO MTOMOIIb MPU OTPABICHUSIX, 0’KOTAX U
TpaBMaXx, CBSI3aHHBIX C PEaKTHUBaMH U 000py-
JIOBaHUEM.
Hcnonb3oBath mpruoOpeTéHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOH J1eATENTbHOCTH U TIOBCEAHEBHOM
KHU3HH C 11eJIbI0 0€30I1aCHOT0 00palleHus ¢
BEIIECTBAMH U MaTepHalaMU U 3KOJIOTUYECKU
IPaMOTHOIO MTOBE/ICHUS B OKPYXKaroIIel cperie.
Tema 3. Mera/uibl 4 UX coeqnHenusi (9 yacon)
22 1. UccnenoBanue pU3NIECKUX CBOMCTB XapakTepru30BaTh METAIBI HA OCHOBE MX

MCETAaJIJIOB.

TIOJIOXKCHHUA B HepHOHquCKOﬁ CUCTEME U
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23

2 Illenouynble U MIEIOYHO3EMETbHBIC
MeTaJUThl — OCOOCHHOCTH (PU3UUECKUX
CBOﬁCTB, BBICOKAasI XUMHWUYCCKast
aKTHMBHOCTh. B3anmoieiicTBHUE ¢ BOJOH C

oOpasoBanueM 1menoueid. O6aacTu

0COOEHHOCTEH CTpoeHus ux atomoB. MccnenoBaTh
CBOICTBA BEIIECTB.

OOBACHATH 3aBUCUMOCTD (PHU3UYECKUX CBOICTB
METAJUIOB OT BUJIa XUMHUYECKOU CBSI3M MEXK]Yy MX

aToOMaMu. Ha6J’II-OI[aTB ACMOHCTPUPYEMBIC 1 CaMO-

MIPUMEHEHHS. CTOSITEJIBHO [TPOBOJIMMBIE OIIBITHI.
24 3.Amomunuil. JlokazareiabCTBO Jloka3biBaTh aM(pOTEPHBII XapakTep OKCUIOB U
amM(OTEpHOCTH OKCUA U TUAPOKCHIA THIPOKCHU/IOB QIFOMUHMSL U XKeJle3a.
amfomuHus. [IpuyrHa Manoi akTHBHOCTH | Pacrio3HaBaTh ONBITHBIM IIYTEM T'MAPOKCH/-UOHBI,
ATFOMUHHSL. noust Fe?* u Fe**. CoGumonars TB, MPaBUIILHO
25 4. CiocoObl MOTy4YeHMsI ATTFOMUHUS U oOpalaTbecsi ¢ XUMHUYECKOM MOCY10M U
00J1aCTH IPUMEHEHUS B 71a60paTOPHBIM 000PYIOBAHUEM.
MIPOMBILLIIIEHHOCTH. [Iporuo3upoBark CBOKWCTBA HEU3YUEHHBIX
26 5.%Kene30 u ero criassbl (CTajlb, 4yryH). | JEMEHTOB U UX COCIMHEHUI Ha OCHOBE 3HAHUH O
27 6.Menp 1 e€ crutaBbl (6p0Hga’ JaTyHb, MEPUOJNYECKOM 3aKOHE. Mcronp30BaTh
MeIBbXUOP). npuOOpETEHHBIC 3HAHUS U YMECHUS B
28 7. Kopposus Metaimios. Mccienopanme PaKTUYECKON JEATEIbHOCTH U OBCETHEBHOU
BJIMSIHUS HA CKOPOCTh KOPPO3UH keie3a | KM3HH € ICHIbIO 6e30macHOro 0OpaIeHHs €
Pa3THYHBIX (PAKTOPOB CPEIBI. BELIECTBAMH U MaTepHallaMy U 3KOJIOTUYECKU
29 8.3amuTa MeTauIoB OT KOPPO3HUHU. TPaMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH cpefie.
30 9. 3aIUTa MUHH - IPOEKTOB 110 TEME Jlenatb BBIBOJIBI U3 PE3YJIHTATOB MPOBEAEHHBIX
«MeTalbl U UX COeTHHEHHS XUMHUYECKUX OMBITOB. YYaCTBOBaTh B COBMECTHOM
00CyX/I€HUH Pe3yIbTaTOB.
Hcnonb30BaTh pa3inuyHble UCTOYHUKU TTOUCKA
uHpopmaruu. Mcnons3oBats cpeactsa UKT mis
oopmieHus paboThl.
Pabota Hajg NTOroBBIM HCC/IEA0BATEIBLCKHM NPOEKTOM (4uaca)
31- | 1-3. OdopmieHne pe3ynbpTaToB 3HaTh TpeOoBaHUS K 0POPMIIEHUIO PE3YIbTATOB
33 HUCCIEeA0BaTEIbCKON NEITEIbHOCTU B MpoekTHO# paboTel. Ucnonb3oBate cpenctsa UKT

Bujie pedepara, 1oknaza,
MYJIbTUMEAUNHON MpE3eHTALUH.
[TpaBuna opopMaeHUsT TEKCTOBBIX
JOKYMEHTOB: CTPYKTypa pedepata,
BCTaBKa HyMEpALUU CTPAHHULL, CO3/1aHNE

OrJIaBJICHUA B TCKCTOBOM JOKYMCHTE,

B 00paboTKe U TPECTaBICHUHN PE3yIbTaTOB
HCCIe0BaHUs. Y4acTBOBATh B 00CYKICHUU
MIPOEKTOB TOBAPHILIEH.

JlaBaTh OlleHKY MpoieTIaHHOM padoTe.
enenanpaBiaeHHO U OCO3HAHHO Pa3BUBATh CBOU

KOMMYHHKAaTHBHBIC CHOCO6HOCTI/I,
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CITMCKa HUCITOJIBb30BaHHBIX HCTOYHUKOB.

Co3naHue MyJabTUMEIUHHON
MIPE3EHTALINH, BKIIOYAIOLIEH TEKCT,
n300pakeHus1, rpaduKu, aHUMAIIUIO,

3BYKOBOC COIIPOBOXKICHHUC.

OCBaMBaTh HOBBIE S3BIKOBHIE CPECTBA.
Oco3HaBaTh CBOIO OTBETCTBEHHOCTh 32
JIOCTOBEPHOCTH MOJIYYEHHBIX 3HAHUM, 32 KAUECTBO
BBITIOJITHEHHOTO MPOEKTa

3aH_[I/IHIaTB CBOIO ITPOCKTHO-UCCIICA0BATCIBLCKYIO

34

[IpomexyTrouHas aTTecTanus. 3amura

HCCIICA0BATCIILCKOI'O IMPOCKT.

paboTy, aHAIM3HUPYs LIeTU U 331a4u paboThI,
JIOCTUTHYTBIE PE3YJIbTaThl, OTBEYATh HA BOMPOCHI

YUUTEII U TOBAPUILIEH.
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