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3amaun:
Ilpeomemnuie:
e CdopmupoBaTh HaBBIKH PJIEMEHTAPHON UCCIEA0BATEIHLCKON paOOTHI;
e PacmmpuTh 3HaHMS y4allIUXcs 0 XUMHH, SKOJIOTHH;
e HayuuTh npuMeHATh KOMMYHUKAaTUBHBIE U IIPE3EHTALMOHHBIE HABBIKY;
e Hayunutb 0popMIATH pe3yabTaThl CBOCH pabOTHI.
Memanpeomemnvie:
e Pa3BuTh yMEHHE IPOEKTUPOBAHUS CBOEH AEATEIBHOCTH;
e [Iponomxuth GOpMUPOBAHNE HABBIKOB CAMOCTOSTEIHLHONU PabOThI C pa3InYHBIMU
UCTOYHUKAMU UH(POpMAIUY;
e [IporomKUTH pa3BUBAaTh TBOPUECKHUE CIIOCOOHOCTH.
Jluunocmmuuwie:
e [IpoaomKUTh BOCIIMTaHUE HAaBBIKOB 3KOJIOTHYECKOM KYJIBTYPBbI, OTBETCTBEHHOTO
OTHOILIECHHUS K JIIOJSIM U K IPUPOJIE;
e CoBepIICHCTBOBATh HABBIKM KOJUIEKTUBHON PabOTHI;
e (CnocoOcTBOBAaTh MOHMMAHUIO COBPEMEHHBIX NMPOOJIEM IKOJIOTUU U CO3HAHUIO UX
aKTyaJIbHOCTH.

Cpoku peaaun3anuu NporpamMmmsl.
[Iporpamma paccunrtana Ha 1 rox , 0011I€€ KOJUYECTBO YacoB - 34.



IIpuHUOUNBL, Jexanue B 0CHOBe padoThI 0 MporpamMmme:

[Tpuniun go6poBonbHOCTU. K 3aHATHSAM JOMyCKarOTCsS BCE JKENAIOIIUe, COOTBETCTBYIONIUE
JTAaHHOMY BO3pacTy, Ha JOOPOBOJIbHOI OCHOBE U OECIIIaTHO.

[Tpunnun B3aumoyBakeHusl. PeGsita yBaxaroT HHTEPECH! IpyT Apyra, MOAICPKHUBAIOT U
IIOMOTAIOT IpYyr APYTY BO BCEX HAUMHAHUIAX;

[Tpunnun HayuHoctu. Bech MaTepua, UCIOIb3yEeMbIi Ha 3aHATUAX, UMEET 0] COO0M
HAy4HYIO OCHOBY.

[IpuHIMO JOCTYNIHOCTH MaTepHaja U COOTBETCTBHS Bo3pacTy. PeGsita MOryT BEIOMpATh TEMBI
paboT B 3aBUCUMOCTHU OT CBOMX BO3MOKHOCTEH U BO3pacTa.

[TpuHIMN MpaKTUYECKONW 3HAYMMOCTHU TE€X MJIM MHBIX HaBBIKOB U 3HAHH B IOBCEIHEBHOI
JKA3HU y4alerocs.

[IpuHuun BapuaTUBHOCTH. MaTtepuan U TeMbl AJI U3YUECHUS MOXKHO MEHSATh B 3aBUCUMOCTH OT
MHTEPECOB U NMOTpeOHOCTEN pedsaT. Yuamuecs caMu BRIOUPaOT 00beM U KayecTBO padoT, OyIb TO
yueOHOe HUCCIIeJIOBaHUE, WIHM TeopeThdeckas MH(OpMAaIKs, WIK TBOPUYECKHE 3aJaHus U T.JI.

[TpuHIIUT COOTBETCTBHUS COJEpKAaHUs 3anmpocaM pedeHka. B pabote Mbl ormmpaeMcs Ha Te
apryMeHTbI, KOTOpbIe 3HAYUMBI JJIS [TOJIPOCTKA ceifuac, KOTOpbIe CEro/iHs NaayT eMy T€ WU UHbIE
NPEeUMYIIECTBA IS COIMATLHON a/lalTalny.

[Mpunuun guddepeHnuannu W UHAUBUAyanu3anuu. PeOsta BbIOMpaOT 3agaHus B
COOTBETCTBUHU C 3alIpOCaMHi U MHAUBUAYAaJIbHBIMU CIIOCOOHOCTSIMHU.

B cooTrBeTcTBUM € BO3pacTOM MPUMEHSIOTCS pa3HOOOpasHble (HOpMBI JeATEIbHOCTH: Oecena,
urpa, MpaKTHYecKas paboTa, SKCIIEPUMEHT, HAOIOACHNE, IKCIIPECC -UCCIIeTOBAaHNE, KOJJICKTHBHEIC
U MHIMBHyaJIbHbIE MCCIIEJOBAHUS, CAMOCTOSATENbHAs paboTa, 3alIUTa UCCIe10BaTeIbCKUX padoT,
MUHU-KOH(EPEHIUs, KOHCYJIbTalUs.

KonnextuBHble GOPMBI HCIIONB3YIOTCS MIPU U3YUYEHUH TEOPETHUYECKUX CBEACHUN, 0pOpMIICHUH
BBICTaBOK, TIPOBENEHUU OHKCKypcuil. ['pynmoBble ¢GoOpMbl NPUMEHSIOTCS MpH  MPOBEACHUU
MIPAKTUYECKUX pabOT, BBINOJIHEHHH TBOPUECKUX, UCCIEA0BATENbCKUX 3aJaHNH.

WupuBunyansabie (GOpMBI pabOTHl NPUMEHSIOTCS TMPH padoTe ¢ OTACTBHBIMH peOsSTaMH,
o0J1ajaroIMMH HU3KUM WM BBICOKMM YPOBHEM Pa3BUTHS.

Hrorom MMPOBCACHUA J'Ia60paTOpHBIX HJIN MMPAKTUYCCKUX pa60T ABJIAKOTCA OTYCTHI C BBIBOAAMU,
pucyHkamu. Ha 3aHATHSAX Kypca ydaliuecsi yyaTcs NOBOPUTb, OTCTaWBaTh CBOIO TOUKY 3pEHMS,
3alUIIATh TBOPUCCKHUEC pa6OTI)I, OTBCYATH HAa BOIIPOCHI.

MeTtoabl U IpUEMbI.
[Iporpamma nmpeaycMaTpuBaeT NPUMEHEHHE pa3IMYHBIX METOJIOB U MPUEMOB, UYTO MO3BOJISET
caenaTth 00y4yeHue 3 PEeKTUBHBIM U UHTEPECHBIM:
® CEHCOPHOIO BOCHPUATHSA (JEKIUH, TPOCMOTp Buaeopuasmos, CJ1);
e mpakTudeckue (JabopaTopHbIC PabOTHI, SKCIIEPHUMEHTHI);
® KOMMYHHKaTHUBHBIE (IUCKyCCHUHU, OECeIbl, pPOJIEBBIE UTPHI);
e KOMOWHHMpOBaHHBIE (CAaMOCTOSATENbHAs padoTa yJaIuxcsi, 9KCKYpPCUU, HMHCIIEHUPOBKN);
® 1poOJIEeMHBIH (CO31aHNe HA yPOKE MPOOIEMHON CUTYaLUH).
[Tporno3upyemsbie pe3yIbTaThl OCBOCHHUS BOCIIMTAHHIUKAMH 00pa30BaTeIbHOMN POTPaMMBI
B 00yUYeHUH:
e 3HaHME IPaBWJI TEXHUKH 0€30IIaCHOCTH MpH paboTe ¢ BEIECTBAMU B XUMUYECKOM
KaOHHETE;
® yMEHHUE CTaBUTh XMMUYECKHE IKCIICPUMEHTHI;
® yMEHUE BBINOIHATh UCCIIEA0BATENILCKUE PA0OTHI M 3AIIMIIATH UX;
®  CIIOKHMBIIWECS NPEICTABICHUS O OyayIeM MpohecCHOHAIEHOM BBIOOPE.B BOCITUTAHUH:

[Iporno3upyemblie pe3ynbTaThl OCBOCHHS BOCTUTAHHUKAMH 00pPa30BaTEIbHOMN MTPOrpaMMBbl



B BOCIIMTAHUU:
e BOCIHUTaHUE TPYAOIIOOUS, yMEHUS pabOTaTh B KOJJICKTHBE M CAMOCTOSITENILHO;
e BOCIHTaHHE BOJIH, XapaKTepa;
e BOCNHUTaHHE OEPENKHOI0 OTHOLICHHS K OKpY KarolIei cpee.
[lenarornueckue TEXHOJIOTHHU, UCTIOIB3yEMbIE B O0YUCHHU:

¢ JIMYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUH MO3BOJIAIOT HANTU MHIUBUAYAJIbHBIA MOAXOM K
KaKJ0MYy peOeHKY, cO37aTh JIsl HEr0 He0OX0IMMBbIE yCIIOBUS KoM(popTa U ycrexa B 00yueHUH.
Onu npenycMaTpuBaOT BHIOOP TEMbI, 00bEM MaTepualia CydeTOM CHJI, CIOCOOHOCTEH U HHTEPECOB
peOeHKa, CO3/1al0T CUTYaLUIO COTPYAHUYECTBA [ OOIEHUS C PyTUMH YJIeHaMHU KOJJICKTHBA.

e UrpoBble TEXHOJIIOTUHU MTOMOTalOT PeOCHKY B (popMe UTpBl YCBOUTH HEOOXOAUMBIEC 3HAHUS U
nproOpecTy HyKHble HaBbIKH. OHM MOBBIIIAIOT aKTUBHOCTH U UHTEPEC JeTel K BBITOIHAEMOM
pabore.

e TexHOJOrHsI TBOPYECKOH 1A TEIbHOCTH UCIIOIb3YETCs /TSl TOBBILICHUS TBOPUECKOM
AKTUBHOCTH JICTEH.

e TexHOJOorus Hcciaea0BaTelbCKON NeTEIbHOCTH MTO3BOJISIET Pa3BUBATh y JIeTeH
HaOJII01aTENbHOCTD, JIOTUKY, OOJIBIIYI0 CAMOCTOATENIb HOCTh B BBIOOPE 1eJIel M MOCTaHOBKE 3a/1a4,
IIPOBE/ICHUU OIBITOB U HAOJIOACHUH, aHaIu3e U 00pabOTKe MOJIyuYeHHBIXPE3yIbTaToB. B
pe3yJbTaTe MPOUCXOANUT AKTUBHOE OBJIQJICHUE 3HAHUAMHU, YMEHUSAMU U HaBbIKaAMH.

e TexHOJOruss METONOB MPOEKTa. B OCHOBE ATOro MeToAa JIEKUT pa3BUTUE IO3HABATEIbHBIX
MHTEPECOB yYalUXCs, YMEHUE CaM OCTOSATENBHO KOHCTPYHUPOBATh CBOU 3HAHUS, OPUEHTHUPOBATHCS B
MH(POPMALIMOHHOM MIPOCTPAHCTBE, PA3BUTHE KPUTUUECKOIOMBILIIEHHS, (POPMUPOBAHHE
KOMMYHHUKATHUBHBIX U MPE3EHTALMOHHBIX HABbIKOB.

Cpencrna:
e [IporpaMMHOE 00eCIIeUEHHUE;
e lIHTEepHET TEXHOJIOTHH;
e oOopynoBanue neHTpa «Touku poctay.
MeTo bl KOHTPOJIS: KOHCYNbTallKs, JOKJIA, 3allliTa UCCIIE0BATEIbCKUX paboT, BEICTYIUICHHE,
BBICTABKa, IPE3EHTALUS], MUHU-KOH(EPEHIH, HAyYHO-HCCIIeJ0BATENbCKAs KOH(PEPEHIIHS.

O:xugaemMsble pe3yJbTaThl.
JInyHOCTHBIE:
*  0CO3HaBaTh ce0s IIEHHON YacThIO OOJIBIIOT0 Pa3HOOOpPa3HOro MUpa (MIPUPOABI U OOIIECTBA);
*  HCHBITHIBATh YYBCTBO FOPAOCTH 3a KPACOTY POJIHOM MPHUPOIbI, CBOIO Mallyto Ponuny,cTpany;
*  (opmynupoBaTh caMOMy IPOCThIE IpaBUJIa MOBEACHUS B IIPHPOJIE;
*  0CO3HaBaTh ceOs rpaxaanuHoM Poccuu;
*  OOBSCHATB, YTO CBSI3BIBAET TEOS C UCTOPHEH, KyJIbTYPOH, Cyap00# TBOETO HapoJa U Beeit
Poccuu;
*  HCKaTh CBOO MTO3UIMIO0 B MHOTOOOPA3HH OOIIECTBEHHBIX 1 MUPOBO33PEHUECKUX MO3HIIMA,
ACTETUYECKUX U KYJBTYPHBIX MPEANOUTECHUH;
*  yBaXXaTh HHOE MHEHHE;
*  BbIpabaThIBaTh B IPOTUBOPEUMBBIX KOH(IMKTHBIX CUTYAIUSX ITPaBUiIa OBEACHUS.
MeTanpeameTrHbie:
B obnacmu xommynuxamusnoix YV/I:
*  OpPraHM30BBIBAThH B3aUMOJIEHCTBUE B rpymIe (pacupeaensiTh poJH, J0rOBapUBATLCS IPYT C
JIPYTrOM M T.1.);
*  [peaBUETH (MIPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUH;
*  0QOpPMIISITH CBOM MBICIIM B YCTHOW M NMUCHMEHHOW PEYH C YYETOM CBOMX YYEOHBIX U
’KM3HEHHBIX PEYEBbIX CUTyallUii, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;



*  IpU HEOOXOAMMOCTH OTCTAaMBaTh CBOIO TOUKY 3pPEHHS, apryMEHTHpYs €€. YUHUTbCs
MNOATBEPXKIaTh apryMEHTHI (pakTamu;

*  CHyWAaTh APYIHX, NBITaThCS MPUHUMATh IPYIyI0 TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHHUTH
CBOIO TOYKY 3pEHHUS.

B obnacmu pecynamusnvix YVJ]:

*  ONpeAesATh LeNb yueOHOM NesTeIbHOCTH € IOMOIIBIO YUUTENS U CAMOCTOSITENIbHO, UCKAaTh
CpE/ICTBA €€ OCYIIECTBICHHS;

*  yuuThcsd OOHApYXKHUBATh U (HOPMYIHPOBATEH YUEOHYIO ITPOOIEMY, BBIOMPATh TEMY IPOEKTA;

*  COCTaBJIATH IJIAH BBIOJIHEHHUS 33]1a4, PEIIEHUs IPOoOJIeM TBOPUYECKOTO U TOMCKOBOIO
XapakTepa, BBIIIOJHEHHS IPOEKTa COBMECTHO C YUUTEIIEM;

*  pabotas Ho IUIaHy, CBEPSATh CBOU JIEUCTBUS C LIENBIO U, IPU HEOOXOIUMOCTH, UCIIPABIATh
OIINOKH,

*  paboTas 0 COCTaBICHHOMY IUIaHy, UCIIOJIb30BaTh, HAPSAY C OCHOBHBIMH, U
JIOTIOJTHUTENBHBIE CPEJICTBA (CIIPaBOYHAs JIUTEPATypa, CI0XKHbIe Tpuoopsl, cpeactra UKT);

*  @peanonaraTh, Kakas MHQpOpMaIHs Hy>KHa;

*  0oTOMpaTh HEOOXOAMMBIE CIIOBAPHU, SHIMKIIONEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH;

*  COIIOCTaBJIATh U OTOMPATh HHPOPMALIUIO, TOTYUYEHHYIO U3 Pa3IMYHbIX HCTOUHUKOB
(coBapH, SHIMKIIONEINH, CIPABOYHUKH, SJIEKTPOHHBIE IUCKHU, ceTh IHTepHET);

*  BbIOMpATh OCHOBAHUS JUJIsl CPABHEHHUS, KJIACCU(PUKALUU OObEKTOB;

*  YCTaHaBJIMBATb aHAJIOI'MU U IPUYMHHO-CIICJICTBEHHbIE CBS3H;

*  BBICTPAMBATH JIOTUYECKYIO LIETIb PACCYKICHUI;

*  MpPEICTaBIATh MHPOPMALUIO B BUJE TAOIHIl, CXEM, OMOPHOTO KOHCIIEKTA, B TOM YHCJE C
npumeHenuem cpenacts MKT.

*  OpraHM30BbIBaTh B3aMMOJEHUCTBUE B IpyIIE (paclpeaesaTh poiu, JOTOBapUBaThHCS JIPYT €
JPYTOM U T.11.);

*  TpeABHIETH (POrHO3UPOBATH) MOCIIEICTBUS KOJUIEKTUBHBIX PELICHUH;

*  0(QOpPMIIATH CBOM MBICIIU B YCTHON M MUCbMEHHOH pe4r ¢ y4ETOM CBOUX YUEOHBIX U
YKU3HEHHBIX PEUYEBBIX CUTyallU, B TOM 4ucie ¢ npuMmeHeHueM cpencts UKT;

* P HEOOXOJIMMOCTH OTCTaWBaTh CBOIO TOUKY 3PEHMS, apIYMEHTUPYS €€. Y UUThCS
MOJTBEPXKIAaTh apPTyMEHTHI (PaKTaMu;

*  CIyLIaTh APYTHX, OBITAThCA MPUHUMATh JAPYTYIO TOUKY 3pEHHUs, ObITh TOTOBBIM M3MEHUTh
CBOIO TOUKY 3pEHHUS;

* B XOZE NPEACTABIEHUS IPOEKTa YUUTHCS 1aBaTh OLEHKY €r0 pe3yJIbTaTOB;

*  TIOHUMAaTh IPUYHHBI CBOETO HEYCIIEXa U HAXOAUTh CIIOCOOBI BBIX0/1a U3 ATOM CUTYALIHH.
IMpenmeTHbie

*  Ipeamnoiararb, Kakas HH(GOpMAIUs HyKHA;

*  oTOMpaTh HEOOXOAMMBIE CIOBAPH, SHIUKIIONEIUH, CIIPABOYHUKH, JICKTPOHHBIE IUCKHU;

*  CONOCTaBIATH M OTOMPATh MH(OPMAIUIO, TOTYUYSHHYIO U3 pa3IMYHBIX HCTOYHUKOB
(coBapH, SHLIMKIIONEANH, CIPABOYHUKH, SJIEKTPOHHBIE IUCKHU, ceTh IHTepHeT);

*  BBIOMpATh OCHOBAHUS JUUISl CPABHEHHUS, KJIACCU(PUKALUU OOBEKTOB;

*  YCTaHaBJIMBATh aHAJIOT'MU U IPUYMHHO-CIICJICTBEHHBIE CBSI3U;

*  BBICTPAMBATH JIOTUYECKYIO LIETb PACCYKICHUI;

*  IpPEACTaBIATh MH(OPMALUIO B BUJE TAOIHI, CXEM, ONIOPHOIO KOHCIEKTa, B TOM YHCIE C
npumenenueM cpencts UKT.



Y4eOHO-MeTOAMYeCKHIT KOMILIEKT
1. IOHBII XMMUK, WX 3aHUMATEIbHBIE OIBITHI C BEIIECTBAMH BOKPYT HAC: HIUTIOCTPHPOBAHHOE
nocoOue s IKOJFHUKOB, U3yUalOId X €CTECTBO3HAHNE, XUMHIO, SKOJIOTHIO. — ABT.-cocT.: H.B.
I'py3nesa, B.H. JlaBpoBa, A.I'. MypasseB — U3n. 2-e,nepepab. u nomn. — CI16: Kpucmac+, 2016.

—105c¢.



2. MypasseB A.I'., Ilyran H.A., JlapoBa B.H. Dxonorudeckuii mpakTukyMm: yaeOHOE mocodune ¢
KOMII JIEKTOM KapT-uHcTpyKuuit/ [Tox pen. k.x.H. A.I'. MypaBbeBa. —2-e u3n., ucnp. —CII6.:
Kpucmac+, 2014. — 176 c.

3. Anexcunckuit B. 3anumarensHbie onbITh 10 XuMun. — M.: [IpocBemienue, 2018.

4. Tonpadensa M.I'. Bueknaccnas padora no xumuu. — M.: [Ipocsemenne,2016.-191c.

5. TI'pocce 3., BaiicmanTens X. Xumus 1u1s mr0003HaTenbHbIX. J1.: Xumust, 2018.

6. Konapes b.A. JIro603HaTenbHbIM 0 XuMHUH. — M.: Xumus, 2015.

7. Crenun b.J1., Anux6eposa JI.}YO.. 3annmarenbHbie 3a1a0usi ¥ 3)(HEKTHBIC ONBITHI 10 XUMUH.
«/IPODAx», M., 2014

8. Crenun Bb.J1., Anmuk6eposa JL.IO.. Kaura no xumuwn 1y1st tomamnisero arenus. « XUMU S
M., 2015

9. Kowmrmutekt o6opynoBanus neHTpa « Touka poctay.

Kpurepuu oueHky 3HaHMH, YMEHH I U HABBIKOB.

Hu3zkuil ypoBeHb: yA0BIETBOPUTENIBHOE BIIaJIEHUE TEOPETUUECKOM NH(pOpMaLMel 1o TeMaM
Kypca, YMEHHE T0JIb30BaThCs JIUTEPATy PO MPU MOATOTOBKE COOOLICHNH, yUacTHe B OpraHU3aIlliH
BBICTABOK, 3JIEMEHTapHbIE IPEJCTABICHUS 00 HCCIIEeI0BATENIbCKON AESITEIbHOCTH, TACCUBHOE
ydacTue B CEMUHapax.

Cpennuii ypoBeHb: JOCTATOYHO XOpoIlee BiIa/leHue TEOPETUUECKON HHpopMaIueil no Kypcey,
YMEHHUE CUCTEMAaTU3UPOBATh U NOAOUPATh HEOOXOIUMYIO JTUTEPATYPY, IPOBOIUTH UCCIIEOBAHUS
U OIPOCHI, UMETh IIPEJICTABICHUE O YUEOHO—HCCIIEI0BaTENbCKON ACSITEIbHOCTH, Y4acTHE B
KOHKYPCax, BbICTABKAX, OpraHU3aliy U IPOBEACHUH MEPONIPUATHH.

Bricokuii ypoBeHb: CBOOOHOE BIIaJICHUE TEOPETHUECKON nHpOpMaLuel o Kypcy, yMeHHue
AQHAJIM3UPOBATh JINTEPATYPHBIC UCTOYHUKHU U JAHHBIEC UCCIEAOBAHUHN U ONIPOCOB, BBIABIITH
INPUYHMHBI, TOIOUPATh METObI HCCIEI0BAHUS, IPOBOAUTE YUEOHO—UCCIIEI0BATEIbCKYIO
JEeSITeNIbHOCTh, AaKTUBHO IPUHUMATh YYaCTHE B MEPOIIPUATHIX, KOHKYpCax, IPUMEHSITh
MOJIyYEHHYI0 HH(POPMAIIHIO HAa IPAKTUKE.

Onenka 3 pekTUBHOCTH paOOTHI:

Bxopsuuit KOHTPOb — ONpe/IesIeHe YPOBHS 3HAHUN, YMEHU, HABBIKOB B BHJIE Oece],
MPAaKTUYECKUX paboT, BUKTOPUH, UTD.

[TpomexyTOUHBIN KOHTPOJIb: KOJIJIEKTUBHBIA aHAJIN3 KaKI0W BBITIOJIHEHHOW PabOThI U
camoaHaliu3; NpoBepKa 3HAaHUH, YMEHHI, HABBIKOB B X071 Oecebl.

WTOroBbIif KOHTPOJIB: MPE3EHTALIMM TBOPYECKUX U MCCIIeI0BATEIbCKUX PadboT, yyacTue B
BBICTaBKaX M MEPOIPUATHUSIX, yUaCTUE B KOHKYpPCaX MCCIEA0BATENbCKUX PAaOOT B IIKOJIBHOM
Hay4YHOM OOIIECTBE, SKOJIOTHYECKOM OOIIECTBE.

@opMBI TOJABEICHUS UTOTOB PEATU3ALMH IPOIPAMMBI.

e lTOroBsie BBICTABKHM TBOPUYECKUX paldOT;

e [lopTdonmo u npe3eHTauy UcCae10BaTeIbCKON AeATEbHOCTH;

e VYyacTHe B KOHKypcax UCCIe10BaTeIbCKUX padoT;

e [Ipe3eHTanus uToros pabOThl Ha 3aCE€JaHUU HIKOJIBHOTO HAYYHOT'0 O0IIIEeCTBa






TeMaTHueckoe
BHEYPOYHOU AeATeNbHOCTU NO XMMUKN <«Touka

niaHMpoBaHue

MaTepuana

pocTta>»
Ne LleneBas Kon-Bo Wcnonb3oBaHue
Mnanupyembl NbTaThbl
n/n Tema Conepxanue YCTaHOBKa ypoKa yacoB anupyeMble pesyneTa ob6opynoBaHus
Metoapl nosHaHus | Mpaktuueckas pabota N® 1 | 3HakoMCTBO C OCHOBHbLIMM 1 YMeHue nonb3oBaThCA Harpe- | [JaTuuk Temnepa-
1 | B xummm. JKcnepu- | «M3yyeHne CTpoeHus nna- | METOAaMu Hayku BaTeNbHbIMM Mpubopamu Typbl (Tepmonap-
MEHTasIbHblEe OCHO- | MEHU» HbI1), CNUPTOBKA
Bbl XMMUN
MeToabl no3HaHus | JlabopaTopHbiii onbiT N2 1 | 3HakoMCTBO € OCHOBHbBIMM 1 OnpepgensiTb BO3MOXHOCTb fJaTtuvMk Temnepa-
5 | B xumun. Jkcnepu- | «[1o Kakov TemnepaTypbl MeTOo4aMu Hayku NpOBeAEHNs peakumit u npo- | Typbl (Tepmonap-
MEHTasIbHble OCHO- | MOXHO HarpeTtb BeLlecTBO» Lieccos, Tpebytowwmx Harpe- HbI 1), CNUPTOBKA
Bbl XMMUN BaHuA
3 | MeToapl nosHaHus | JlabopaTopHbii onbIT NQ 2 [laTb npeacrasneHue o 1 YMeHue Bblbupatb npubopsbl | Aatumk Temnepa-
B XUMWK. IKcnepu- | «M3mepeHne TeMnepaTypbl | TOYHOCTM U3MEPEHUN Lmnd- ANS MPOBEAEHNS M3MEPEHU, | Typbl MIaTUHO-
MEHTasIbHble OCHO- | KMNEeHMS BOAbI C NMOMOLLbIO | POBbIX AATYMKOB U aHano- TpebytoLmxX TOYHOCTM MOKa- | Bbl, TEPMOMETP,
Bbl XMW JaTyvKa TemnepaTypsl 1 roBbIX Np1bopoB 3aHun 3NeKTpuyecKas
TepMoMeTpa» nanTka
4 | Metoabl nosHaHus | JlabopatopHbiit onbIT NO 3 CdopmuposaTb Npeacras- 1 3HaTb npoueccl, npotekat- | Jatumk Temnepa-
B XvMMW. IKcnepu- | «OnpegeneHue Temneparty- NeHne 0 TemnepaTtype nnae- LMe nNpu NnasfeHun BewecTs | Typbl (Tepmonap-
MEHTalbHblE OCHO- | pbl MABNEHUS U KpUCTan- neHns, 0bpaTMMOCTH Nnas- N UX KpUCTanmsaumm HbIl)
Bbl XMW NM3auunm onosa» NEeHNa U KpucTanmsaumm
5 | MepeoHauanbHble | JlabopaTopHbii onbiT N2 4 | SkcnepuMeHTasnbHOe onpe- 1 YMeTb 0TnndaTh BOAONPOBOA- | [JaTumk 3nekTpo-
XuMuyeckue noHa- | «BoponposoaHas v auc- [eneHve AMCTUNIMPOBaH- HYI0 BOAY OT AMCTWIMPOBAH- | MPOBOAHOCTY,
™S, YncTble Bele- | TUANMpOBaHHas BOAA» HOWM 1 BOZONPOBOAHOW BO- HOW, 3HaTb, Noyemy Anst Npo- | UMdpPOBON MU-
CTBa 1 CMecu Abl BEEHWNS 3KCMEPUMEHTOB UC- Kpockor
MoNb3YHOT AUCTUNIMPOBaH-
HYy'0 BOAY
6 | NepBoHayanbHble | [IeMOHCTPALMOHHBINA 3KC- N3yyeHne XMMUYECKUX AB- 1 YMeTb oTinMyath dusndeckne | [JaTumk Temnepa-

XUMUYECKUE NOHA-

™S, dusnyeckme un
XUMUYECKUE ABNe-

HUA

nepumeHT N2 1 «Bobigene-
HWe 1 MOrnoLeHne Ten-
na — Npu3Hak Xnumuye-
CKOW peakummn»

NEeHUN

MPOLIECCH OT XUMUYECKUX pe-
aKuuin

TYpbl NNaTMHOBLIN




1.

Ne LleneBas Kon-so Wcnonb3oBaHue
Tema Coaepyx«aHue MnaHupyembie pesynbTaTthbl
n/n YCTaHOBKaA ypoKa yacoB o6opynoBaHus
7 | MepBoHayanbHble | [JeMOHCTPaALMOHHbIN 3KC- N3yyeHne sBneHnii npu 1 3HaTb, YTO NpW NPOTEKAHWUK Mpubop ans onbl-
XUMUYECKME MoHA- | nepumeHT NQ 2 «Pa3noxe- | pasnoXeHun CNOXHbIX Be- peakuuii MONEKyNbl BELLECTB | TOB C 3NeKTpUYe-
™. MpocTble u HWEe BOAbI 3NEKTPUYECKUM LiecTB pa3pyLatTcs, a aToMbl CO- CKVM TOKOM
CNOXHblE BeLle- TOKOM>» XpaHSATCs (415 BELWECTB C
cTBa MONEKYNSPHLIM CTPOEHNEM)
8 | MepBoHayanbHble | JEeMOHCTPALMOHHBIN 3KC- | DKCNEepUMEHTasbHOE A0- 1 3HaTb OpMyNMPOBKY 3aKOHa | BecCbl 3neKTpoH-
XMMUYeckue NoHs- | nepuMeHT NQ 3 «3akoH CO- | Ka3aTenbCTBO AEUCTBUS 3a- W YMETb NPUMEHATL €ro Ha Hble
TUS. 3aKOH COXpa- | XpaHeHWs Macchbl Be- KOHa MPaKTUKE NpU peLleHnn pac-
HEHWS Maccbl Be- | LLecTB» YETHbIX 3a4au
LecTs
9 | Knaccbl Heoprahu- | [JEMOHCTPaALMOHHBIN 3KC- | DKCNEpUMEHTaNbHO onpe- 1 3HaTb 06BEMHYIO AOMI0 CO- Mpubop ans
Yecknx coeanHe- nepumeHT NQ 4 «Onpege- | AenuTb COAepXaHue Kuc- CTaBHbIX YacTen Bo3ayxa onpegenexus co-
Hun. CoCTaB BO3- | JleHWe COCTaBa BO3ayxa» nopoga B Bo3gyxe CTaBa BO3ayxa
Ayxa
10 | Knaccel HeopraHu- | lMpaktuyeckas pabota N2 2 | CuHTE3 conu U3 KUCIOTbI U 1 YMeTb NpoBOAUTL MPOCTEN- Lincposoit Mu-
YecKunx coeaunHe- «[lonyyeHve MegHoro Ky- oKcupa mMeTanna LuMe CUHTE3bl HeopraHuye- Kpockon
Hui. CBOMCTBa ropoca» CKMX BELLECTB C WUCMOMb30Ba-
KUCnoT HWEM UHCTPYKLMK
11 | Pactsopbl JlabopaTopHbiit onbIT N2 5 Wccnegosath 3aBUCUMOCTb 1 VMeTb npeactasnexHne o pas- | JaTtumk Temnepa-
«M3y4yeHne 3aBMCMMOCTM pacTBOPUMOCTW OT TeMne- HOW 3aBUCUMOCTM PacTBOpH- TYpbl NIATUHOBbIN
pacTBOPUMOCTM  BELLeCTBa paTypsl MOCTY BELLEeCTB OT Temnepa-
OT TemMnepaTypbl» Typbl
12 | Pacteopsl Nab6opatopHbiii onbiT N2 6 | MokasaTk 3aBUCUMOCTb 1 YMeTb ucnonb3oBath undpo- | Lindposon mu-
«HabnioaeHue 3a pocTom pacTBOPUMOCTW OT TeMmne- BOWM MMKPOCKON ANs u3y4e- Kpockon
KpucTannos» paTypbl HUS POPMbl KPUCTANI0B
13 | PacTBOpbI NabopatopHbiit onbIT N2 7 | ChopMMpoBaThL MOHATUS 1 WmeTb npeacTaBneHue o pas- | JaTtumk Temnepa-

«[epechbllLeHHbIN pac-
TBOp»

«pa3baBfieHHbIN PacTBOpP»,
«HaCbILLEHHBIN PacTBOP»,
«MEPECHILLEHHbIN PAacTBOP»

NMYHOMN HaCbILLEHHOCTU pac-
TBOpPa PacTBOPSIEMbIM Bellle-
CTBOM

TYpbl NNaTMHOBLIN

BEUWUX



2.
o] |
nl;l;l Tema CopeprxaHue yc_raﬂ;a:':f;:wa K::c:z MnaHupyemble pesynbTaTbl V;EZ;J;Z?B?:"?
14 | PacTBopbl MpakTunyeckas pabota N2 3 | ChopmupoBaTb npeacTas- 1 YMeTb onpeaenstb KOHUEH- [Jatuuk onTuye-
«OnpepeneHve KOHUeH- NeHne 0 KOHLEeHTpauumn Be- TpauMIo pacTBopa, UCNONb3yst | CKOW MIOTHOCTM
Tpauuu BeLLEeCTB KOJSlopu- LecTBa U KOMMYECTBEHHOM NHCTPYKUMIO
METPUYECKUM METOLOM» aHanumse
15 | Kpucrannorugpa- JlabopaTopHbiii onbiT N2 8 | CdopmmpoBaTb NOHATHUE 1 3HaTb CMocobHOCTb KpucTan- | JaTumk Temnepa-
Tbl «OnpefeneHne Temnepaty- | «Kpuctannormapar». nornapaToB paspyLaTbcs TYpbl NNaTMHOBLIN
pbl pa3fioXeHns Kpuctan- Npv HarpesaHn
norvaparta»
16 | Knaccel HeopraHu- | lNpakTuyeckas pabota N2 4 | CchopmupoBaTh npeacTas- 1 YmeTb onpegendarts pH pac- Aatumk pH
Yecknx coeaunHe- «OnpepgeneHve pH pactBo- | nieHne o pH cpeabl kak xa- TBOpPOB
HUI. OCHOBaHWUs! POB KWUC/OT U LLENoYein» PaKTEPUCTUKMU KUCIOTHO-
CTW pacTBopa
17 | Knaccbl Heopranu- | JlabopatopHbiii onbiT N2 9 | CchopmMupoBaTh npeacTas- 1 MpuMeHsATb yMeHus no onpe- | Jatuuk pH
YecKuX coefimHe- «Onpepenenve pH pas- neHue o wkane pH Aenexvio pH B npakTU4eckoi
HuiA. OCHOBaHMS NINYHBIX Cpea» AesiTeNbHOCTH
18 | Knaccbl Heopranu- | JlabopaTopHbiii onbiT N2 10 | SKcnepuMeHTanbHO — J0Ka- 1 MoHMMaTb CywHocTb npouec- | Adatuvk pH, go-
Yeckux coegunHe- «Peakuus HenTpanmsa- 3aTb XMMUYECKME CBOWCTBA ca HelTpanusauuv u npume- | 3atop 06bEMa
HUIA. XUMUYECKME | LUMKU», IEMOHCTPALMOHHBIN | OCHOBAHWUM HSITb NPOLIECC HEMTpanu3a- Xnakoctu, 6to-
CBOWCTBA OCHOBa- | akcrepumeHT NQ 5 «Tenno- LMK Ha NpaKTUKe peTKa, AaTumnK
HUM BOM 3(pdekT peakumm TemnepaTypbl
rMapoKCHaa Hatpus C yrne- NNaTUHOBBIN,
KUCMbIM ra3om» [aTumK aasne-
HUS, MarHUTHas
Meluasnka
19 | Xumnueckas cBsi3b | [1eMOHCTPaLMOHHbIV lNokasaTb 3aBUCMMOCTb 1 YMeTb onpeaensTb TUM Kpu- JaTtumnk Temnepa-

onbIT N2 6 «TemnepaTypa
MnnaBneHns BELEeCTB C pas-
HbIMU TUMAMW KpUCTaNIu-
YECKUX PELLETOK»

(hM3MYECKMX CBOUCTB Be-
LEeCTB OT TUMa XMMUYECKOM
CBSI3U

CTaNNYECKNX peléTok no
TemnepaType nnaenexHus

Typbl NNATUHO-
Bbl1, AATUYMK TEM-
nepaTypbl TepMo-
MapHbIM

BEUWUX



3.

4l
(o] -
NE TeMma Coaep)xaHue Uenesasn Kon-s0 MnaHupyemMble pesynbTaTbl Wcnonk3osakme
n/n yCTaHoBKa ypoka YyacoB o6opyaoBaHus
20 | Teopus anekTpo- [leMOHCTpaUMOHHbIN MokasaTtb, YTO pacTBope- 1 3HaTb, YTO pacTBOpeHue — [atunk Temnepa-
nuTUdeckoit amcco- | onbiT N2 1 «TennoBon 3d- | HWe BELLECTB UMEET psa (HOM3MKO-XMMUYECKMI NPO- TYpbl NNATUHOBbIN
umauum (heKT pacTBOpeHus Be- MPU3HAKOB XMMUYECKOM uecc
LLIeCTB B BOAE» peakuuu
21 | Teopwus anekTpo- MpakTnyeckas pabota N2 1 | BBeaeHne MOHATUN «3nek- 1 YMeTb 3KCnepuMeHTasibHO [laTumnk anekTpo-
NUTUYECKON AMCCO- | «DNEKTPONUTHI U Hednek- TPONUT» U «HESNEKTPO- onpeaensiTb 3NEKTPOSIUTLI U NPOBOAHOCTU
unaumm TPONUTBLI» NT> HE3NEeKTPONUTbI
22 | Teopus anekTpo- JNabopaTopHbiit onbIT N2 1 | CchopMupoBaTh NpeacTas- 1 3HaTb, KaKoe BMSIHME OKa- [laTumnk anekTpo-
NUTUYECKON AMCCo- | «BnusiHue pacTBopuTens NIeHWe 0 BANUSHUW pacTBo- 3blBaeT BOAA Ha Auccouma- NPOBOAHOCTU
unaumm Ha auccoumnaumio» puUTens Ha auccoumaumio LMIo BelecTsa
3M1eKTponuTa
23 | Teopwus anekTpo- JlabopaTopHbiit onbIT N2 2 | SKCrepuMEHTaNbHO BBECTH 1 YMeTb onpefensTb CunbHble | [aTumk 3nekTpo-
NUTUYECKOM AMCCO- | «CunbHble M Cnabble anek- | NOHsITUE «Cnabbiii anek- 1 cnabble 3NeKTPONUTLI C NO- | NPOBOAHOCTU
uvaumn. CunbHble | TPONUTBLI» TpoNuT>» MOLLbIO JaTyMKa 3/1eKTponpo-
u cnabble anekTpo- BOAHOCTM
JTbI
24 | Teopws anekTpo- JNabopatopHsiii onbiT N2 3 | ChopMmpoBaTb NpeacTas- 1 3HaTb 3aBUCUMMOCTb 3N1eKTPO- | [aTumk 3n1eKTpo-
NUTUYECKON ANCCO- | «3aBUCMMOCTb 3N1EKTPO- NeHve 0 3aBUCUMOCTH NMPOBOAHOCTM pacTBOPOB OT | MPOBOAHOCTU
umauum MPOBOAHOCTM PacTBOPOB 3NEeKTPONPOBOAHOCTM pac- KOHLIEHTpaLumn MOHOB
CWUNbHBIX 3NEKTPONUTOB TBOPOB OT KOHLEHTpaLuu
OT KOHLEHTpauuuM WOHOB» | MOHOB
25 | Teopwus anekTpo- MpakTuyeckas pabota N2 2 | 3akpenuTb NpeAcTaBneHue 1 YMeTb 3KCnepuMeHTanbHO [JaTunk 3nekTpo-

NUTUYECKON ANCCOo-
T EIY

«OnpegeneHve KOHLeH-
Tpauuu Conu no 3NeKTpo-
NPOBOAHOCTM pacTBOpa»

0 3aBMCMMOCTY 3NEKTPO-
MPOBOAHOCTU PAcTBOPOB
OT KOHLIEHTPaLMK 1OHOB

onpeaensTb KOHLEHTPaLMIO
CONMY B PacTBOPE C MOMOLLbIO
[ATYMKa 3NEKTPONPOBOAHO-
cTn

npoBoOAHOCTU

BEUWUX



5. lNpodonkeHue

6.
Ne sieBas Kon-B Ucnonb3oBaHu
Tema Copep)xaHue Uenesa 0n-80 MnaHupyemMble pe3ynbTaTbl Cnonb3osaHne
n/n YCTaHOBKa ypoka yacos o6opynoBaHus
26 | Teopusi aneKkTpo- JNabopatopHbiii onbiT N2 4 | WccnenoBaTb 0COBEHHOCTM 1 MpUMeHsTb 3HaHMS 0 peak- | [laTuMK 3neKTpo-
NUTUYECKOM Ancco- | «B3auMopelicTBMe ruApOK- | MPOTEKaHUs peakumn Heii- UMM HEMTPanm3aumn B UHbIX NpOBOAHOCTH,
unaumm. cnia 6apus ¢ CepHOM Kuc- | Tpanusauum YCIOBUSIX po3satop 0bbéma
Peakuun MOHHOro noTon» XMAKOCTY, 6t0-
obMeHa peTka
27 | Teopust anekTpo- JabopaTopHbiit onbIT N2 5 DKCNepuMeHTasnbHO Nnoka- 1 3HaTb, YTO BCE pacTBopuMble | [JaTumK anekTpo-
NMTUYECKoM amucco- | «ObpasoBaHue conen am- | 3aTb 06pa3oBaHWE MOHOB B BOZAE CO/MN SBNSIOTCA CUNb- | MPOBOAHOCTMU
unaumm MOHUS» npu peakumMn aMmmmnaka c HbIMW 3N1EKTPONUTaMM
Kncnotamm
28 | Xumnueckue peak- | JlabopaTopHblii onbiT N2 6 | 3yueHune okucnuTenb- 1 WmeTb npeacTasneHne o Te- [laTtunk Temnepa-
umn. OkmucamTenb- | «M3yyeHne peakumm B3aum- | HO-BOCCTAHOBMTENbHbIX NI0BOM 3(pdeKTe OKUCU- TYpbl NNATUHOBbIN
HO-BOCTaHOBUTENb- | MOAENCTBMS CynbduTa Ha- | NPOLECCOB, MPOTEKAOLMX Te/IbHO-BOCCTAHOBUTENbHbIX
Hble peakumm TpUS C NEPOKCMAOM BOLO- | C BblAENEHNEM SHEPTUM peakumn
(OBP) poaa»
29 | Xumnueckue peak- | JlabopatopHbii onbiT NQ 7 | [lokasaTb, YTO B MpOLIECCEe 1 WmeTb npeactasnenns o pas- | Aatumk pH
unn. OBP «M3meHeHne pH B xoae npotekaHus OBP BO3MOX- NINYHBIX NPOAYKTaX OKUCIU-
OKMCNNUTENBHO-BOCCTAHO- HO obpa3oBaHne KUCNOoTh Te/TIbHO-BOCCTAHOBUTENbHbIX
BUTENbHBIX peakLyuii» WK LWEeno4mn peakuuii
30 | Xumnueckue peak- | JlabopaTopHbiit onbiT N2 8 KonnuyectBeHHO — oxapakTe- 1 3HaTb, YTO MeTannbl ABAAT- | JaTumk Hanpshke-
ummn. OBP «CpaBHuTeNbHas xapakre- pU30BaTb BOCCTAHOBMUTENb- CSl BOCCTAHOBUTENSAMU C pas3- | HUA
PUCTVKA BOCCTAHOBUTENBHOA | HYKO CMOCOBHOCTb MeTas- HOW BOCCTAHOBUTENBHOM CMo-
CrocobHOCTH MeTanoB» nos COBHOCTbIO
31 | XuMun4yeckme peak- | [eMOHCTPaLMOHHbIE Onbl- M3yunTb 3aBUCUMOCTb CKO- 2 3HaTb 3aBMCUMOCTb ckopocTu | Mpubop ana un-

ummn. CKOpoCTb Xu-
MUYECKON peakLmm

Tbl N2 2 «M3yyeHne Bnmns-
HUS pa3fiMyHbIX (HAaKTOPOB
Ha CKOPOCTb peakuum»

POCTW peakuun OT pa3nny-
HbIX (PaKTOPOB

peakumu 0T pasfnyHbIX dak-
TOpPOB — TeMMepaTypbl, KOH-
LeHTpauun pearvpyowmx Be-
LLeCTB, kaTanm3artopa, npupo-
[bl BelwecTs, nnowaau
COMPUKOCHOBEHMS BELLECTB

NIOCTPaLMK 3aBu-
CUMOCTU CKOpO-

CTU XMMUYECKOM
peakuumn oT ycno-
BUN

BEUWUX



Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Coaeprx«aHue MnaHupyembie pe3ynbTaThbl
n/n YyCTaHOBKA ypoKa yacos o6opynoBaHus
32 | Hemetannbl. Mano- | [1eMOHCTPALMOHHbIN JKCrnepuMeHTasibHoe 1 3HaTb (m3nyeckne n xumude- | Annapat ans
reHbl onblT N2 3 «M3yyeHne pu- | n3yyeHne GuUanyeckux u CKWe CBOWCTBA rafloreHoB. MPOBEAEHUS Xu-
3NYECKUX U XUMUYECKMX XMMWUYECKMX CBOWCTB XJ10- YMeTb 3anucbiBaTb ypaBHe- MUYECKMX Npo-
CBOWCTB X/l0pa» pa HWUSI peakuuii ranoreHoB ¢ Me- | LeccoB (AMXP)
Tasnamm, HeMeTaniamm, ux
Pa3NNYHYIO OKUCITUTESTbHYIO
CNocobHOCTb
33 | Hemetannbl. Okcu- | [1eMOHCTPALMOHHbIN N3yunTb CBOICTBA CEpHM- 1 3HaTb (m3nyeckne n xumude- | Annapat ans
Abl cepbl. CepHu- onbIT N2 4 «U3yyeHne CTOro rasa CKUe CBOWCTBA CEPHUCTOrO NpOBELEHNa Xu-
CTast KucnoTa CBOWCTB CEPHUCTOrO rasa rasa. YMeTb 3anucblBaTb MUYECKNX peak-
W CEPHUCTOW KUCIOTbI» YPaBHEHMWS peakuui rasa c umn (AMXP)
BOAOW, CO LLienoYamu
34 | Hemetannbl. Am- J1abopaTopHbii onbIT N2 9 JKCNepuMeHTanbHO AoKa- 1 3HaTb, YTO pacTBOp aMMuaka | [JaTumk anekTpo-

MUaK

«OCHOBHble CBOICTBa aM-
MUaKa»

3aTb NPUHAANEXHOCTb pac-
TBOpa aMMMaka K cnabbim
3NEeKTponMTam

B BOAE — C/1abblif 3NeKTpo-
NUT. YMeTb onpeaensitb 310
CBOWCTBO C MOMOLLbIO AaTuu-
Ka 3/1eKTPONPOBOAHOCTM

npoBoOAHOCTU

BEUWUX



