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ITosicuuTeaLHAA 3aIHCKA

Hanpagiennocts (nmpoduis) 001Iepa3BUBAIOIICH MPOTPaMMBbI: €CTECTBEHHOHAYYHASI.

AKTYalqbHOCTH TIpOrpamMmbl. B cOBpeMEeHHOM 00IECTBE B BOCIUTAHUU OOYUYAIOUIMXCS
akKLEHT JenaeTcss Ha (OpMUpPOBaHHE JHMYHOCTH, CIOCOOHOM CaMOCTOSITEIbHO MBICIHTS,
NOOBbIBaTh U MPUMEHSTH 3HAHUS, YETKO TUIAHUPOBATh ACHCTBUSI, COTpyaHUYATh. [IpnobpeTeHuo
oOyJaromuMucs (yHKIMOHATBHOTO HaBBIKA HCCIEJOBAaHUS KaK YHHBEPCAJIBHOTO CII0co0a
OCBOCHHS JICHCTBUTENBHOCTH  CIIOCOOCTBYET  y4eOHO-MCCIIEZIOBATENbCKAS — AEATEIBHOCTb.
VYdeHuueckoe HCCIeOBaHHE I0 XUMHH CIIOCOOCTBYET INPHOOPETEHHUIO HABBIKOB HAayYHOTO
aHanM3a SIBICHUA TPHUPOMABI, OCMBICICHHIO B3aUMOACHCTBHUS OOIIECTBA M  MPUPOIBL
CoBpeMeHHBIN 00pa30BaTENbHBIN MPOIECC HEMBICIUM 0€3 TIOMCKa HOBBIX, Oosiee A (PEKTUBHBIX
TEXHOJIOTHH, TPU3BAHHBIX COJCWCTBOBATH PAa3BUTHUIO TBOPYECKHUX CIOCOOHOCTEH JeTeid,
(OpMHPOBAHNIO HABHIKOB CaMOPa3BUTHS M CaMOOOpa3oBaHMA. DTUM TpeOOBAaHHSIM B TTOJHOM
Mepe OTBEYaeT IKCIEPUMEHTAJIbHAs JEATENIbHOCTh, OCHOBAaHHAsI HA BO3POCHIMXTPEOOBAHUIX K
YHHUBEPCAIBHOCTH 3HaHUil. PeOeHok cam mo cebe yxe sBIsSeTCs UCCleAoBaTeNeM, MPOSBIAs
KUBOM HHTEpEC K Pa3IMYHOIO poJAa HCCIENOBATENbCKOW AESITENbHOCTH, B YaCTHOCTH — K
JKCIEepUMEHTHpOBaHUI0.  Hama  mporpamma  momoraer  peOeHKY  OCBOMTH  a3bl
IKCIEPUMEHTAIBHON  paboThl, pa3BUBACT  MBICIHUTENbHBIE  ONEpAllUH, CTUMYIHPYET
[IO3HABATENIbHYI0O AKTMBHOCTb M JIIOOO3HATEIBHOCTh, (OPMHUpPYET HHTEpec K MpHpoLe, K
UCCIIETOBAHUIM. DKCIIEpUMEHTANIbHAS 1€ATEeIbHOCTh IIKOJIBHUKOB SBIISETCS OJHUM U3 METOJIOB
pa3BUBAKOIIETO (JIMYHOCTHO-OPHEHTHUPOBAHHOT0) 00YYCHUS, HAIIPABICHHOTO Ha (hOPMHUPOBAHHE
CaMOCTOSITEIIBHBIX HCCIICIOBATEIbCKUX YMEHHUH (IIOCTaHOBKA MpoOJIeMbl, cOop u 0o0paboTka
UHPOpPMALIMK,  TMPOBEACHHE  OKCIEPUMEHTOB,  aHajM3  IOJYYEHHBIX  PE3yJIbTATOB).
[IpencraBneHHas B mOporpaMme CHCTEMa Pa3HOOOPA3HBIX OMNBITOB U JKCIEPUMEHTOB
CrocoOCTBYET (POPMHUPOBAHUIO 1IEJICYCTPEMICHHOCTH, Pa3BUTHUIO TBOPUYECKUX CIOCOOHOCTEH U
NPEINOChIUIOK  JIOTHYECKOTO  MBINIICHUs, OOBEIWHSET 3HAaHWS, NOJYYCHHBIE B  XOJE
SKCMEPUMEHTHPOBAHUS, MOMOTaeT C(OPMHPOBATH HABBIKA OE30MACHOTO TMOBEICHHUS B OBITY.
Ucnons3oBanue MKT — TexHomoruié B mpolecce OCBOCHUS NPOTrpaMMbl CIOCOOCTBYET
(OopMHPOBAaHUIO OCOOOr0 THUIA MBIIUICHHS, XapaKTEPHU3YIOIIEroCs OTKPHITOCTbIO U TMOKOCTBIO
[0 OTHOUICHHIO KO BCEMY HOBOMY, YMEHHEM BUIETh OOBEKTHI U SIBICHUS BCECTOPOHHE B UX
B3aMMOCBSA3H, CIIOCOOHOCTBIO HAaXOJIUTh J(P(GEKTUBHbIE BapUAHTHI PEIICHUS PA3ITUYHBIX
npooJIeM.

[Mporpamma mpenycMaTpuBaeT (OPMUPOBAHHME Y YUYAIIMXCS OOIMICYYeOHBIX YMEHUH H
HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JEATEIbHOCTH U KIIOYEBBIX KOMIIETEHIUH, yMEHHE
CaMOCTOSITEIbHO U MOTUBHPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATENBHYIO 1€ATEIbHOCTb.
Anpecat nporpamMmsl: o0ydarommuecs 13-16 neT, mposSBISIOMNX HHTEPEC K UCCIIEI0BATEILCKOM
nesitenbHOCTH. CoctaB rpynmsl oT 10 qo 15 o6yvaromuxcsi.

Pexxum 3aHATHIA: 3aHATHS IPOBOAATCS Ha Tpyny 1 pa3 B Hezeno 1o 2 yaca,
MPOAOJKUTENBHOCTH | yaca 3aHaTusi — 40 MUHYT.

O0BeM M CPOK 0CBOCHUS IIPOrPAMMBbI:

Bcero — 72 yaca.



®opmMbl 00y4eHHMA. OYHas, ayJUTOpHAs, BHEAyJUTOpPHAas B YCIOBMSIX JKUBOM IIPHUPOJBI,
IpYyNIOBast, UHAUBUYAIbHO-TPYIIOBAsl.

Buabl 3aHATHIA: TEOPETHUECKUE M MPAKTUYECCKHE 3aHATHUS, JAOOpaTOpHOE 3aHATHE, KPYTIIBIH
CTOJI, TPEHHUHT, MacTep-Kiacc, SKCKypcus U Jp.

®opmbl  NOABEACHHS HTOrOB PpeaJM3aluu  JONOJHHUTEIbHOM o0Lepa3sBUBalOLIei
nporpamMmsbl: Oecefa, CeMUHAp, MacTep-Kiacc, TBOPUECKUHA OTUET, 3allUTa MPOEKTa, KPYTJIbIA
CTOJL

Ieab 1 32124 NPOrpaMmbl

Leau nporpammel: GopMUPOBAaHUE U paCHIUPEHUE y 00YUAIOIIUXCS MPeACTaBIeHUsS 00
OKPY’KaIOIIEH IEHCTBUTEILHOCTH YePe3 HUCCIEIOBATEILCKYIO NEATeIbHOCTh U SKCIIEPUMEHT.
3agauaMuUNpPOrpaMMbl IBIISIFOTCS CJICTYIOIIHE:
l)BocnuTaTelbHbIE:
- pa3sBUTHC TBOp‘-IGCKOﬁ AKTUBHOCTH, MHUITUATUBEI U CAMOCTOATCIBbHOCTHU O6y‘IaIOIJ_[I/IXCH;
- (opMUpOBaHUE MO3UTUBHBIX, 3JOPOBBIX, IKOJIOTHUECKH OE30MAaCHBIX OBITOBBIX MPUBBIUEK;
- OCYILIECTBJICHHE TPYAOBOIO BOCIIMTAHHUS TOCPEICTBOM PabOThI C peaKTUBaMH, 000pyI0BaHUEM,
B IIpo1iecce padoThl HAJl TOCTAHOBKOM OIBITOB 1 00paOOTKON UX Pe3yIbTaTOB;
- CO3/laHUE TMEJaroruuyeckKux  CUTyalludl  YCHENIHOCTH  JUJIsl  TOBBIIIEHUS COOCTBEHHOM
CaMOOILIEHKHU U cTaTyca 00y4aroluXcs B IJ1a3aX CBEPCTHUKOB, I1€Jar0OroB U POAUTENCH.
2) obyuarommue:
MIPUBUTH HHTEPEC K U3YUCHHUIO YIeOHOTO TipeaMeTa XuMus B 7 - 9 kitacce;

YCOBCPIICHCTBOBAHHEC HABBIKOB IO XUMUYCCKOMY SKCIICPUMCHTY,

IOAT0OTOBKA 06y11a101u1/1xc;1 K HpaKTquCKOﬁ JACATCIbHOCTH,

COBEPUICHCTBOBaHNE Pa0OTHI C KOMIBIOTEPOM, MOJATOTOBKA MPE3CHTAINH, 3aIlUTa CBOUX
pabor;
- COBEpIICHCTBOBAHNE HABBIKOB MCCIIEJIOBATEIILCKOM U MPOEKTHOM AEATEIBHOCTH;
- OBJIaJICHHE METO/IaMH ITOMCKa He0OX0ANMMOM HHPOPMALINH.
3) pa3BuBaIIMeE:
- pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH;
- pa3BUTHE TOJIOKUTEIHFHOTO OTHOIIEHHSI K OOYYECHHUIO MTyTEM CO3JIaHUs CHTyalluHl YIWBIICHUS,
3aHUMATEIHLHOCTH, apa0KCAITbHOCTH;
- (popMHpOBaHUE HAYYHOT'O MUPOBO33PEHHS.



Conep:xanne 0o01epa3BUBaOIeil MPOrpaMMbl

ConeprkaHue MMporpamMMbl MPEANoNaraeT TEOPETUUECKUe U MPaKTHUECKUE 3aHATUS (IKCKYpCHUH,
PaKTHYECKHE, 1a00paTOPHBIE 3aHITHS)

Y4eOHblii (TeMATHUYECKHUIT) NJIAH

Ne Ha3zBanwue paznena, KomuuecTBo gacos DopMBbI aTTECTALTUH WIIH
TEMBI BCETO TeopHs MpaKkTHUKa KOHTPOJIS
1 XuMmus B IIEHTpe 18 8 10 AHann3 BBITOJIHEHHBIX
€CTECTBO3HAHUS HPaKTHICCKUX
pabort
2 OTH 00BIYHBIC 19 11 8 OO0cyxieHue pe3yIbTaTOB
HEOOBIYHBIC BEI[ECTBA paboThL
3 SBnenus, 11 5 6 Ompoc.
MPOUCXOJISIIHE C TectupoBanue.
BEIIICCTBAMU Coo0meHus.
4 | Pacckasbl o XUMUHR 11 11 - 3amuTa TBOPUYECKUX OTUETOB
0 MPOBENICHHOM
WCCIICZI0BATENBCKON padoTe.
«Kpyraslit cromy.
5 | Xumus B ObITY 13 9 4 OO0cy>xaeHue pe3ynbTaToB
paboTHL.
UTOIo 72 44 28

Coneprkanue y4eOHOro iaHa
Tema 1. Xumusi B ueHTpe ecrectBo3nanusi (18 yacon)

XuMHUA Kak 4acTh ectecTBO3HaHus. [Ipeamer xumun. XuMus — 4acThb €CTECTBO3HAHMUSI.
B3anmooTHOLIEHUS 4YelloBeKa M OKpyxkaromero mupa. [Ipenmer xumuun. dusnueckue Tena u
BemiecTBa. CBolcTBa BellecTB. [ [puMeHeHue BelecTB Ha OCHOBE UX CBOMCTB.

HaGntonenne M OSKCIEPUMEHT KaK METOJAbl HM3y4YeHHMS €CTECTBO3SHAHUS M XHUMHH.
Habnronenne kak OCHOBHOW METOJ| TIO3HAHUS OKPYKAIOIIETO MHpa. YCJIOBHS TMPOBEICHUS
HaOmonenusi. I'mmoreza. Oxcnepument. BrwiBox. Crpoenme mamenu. JlaGopatopus u
obopyoBaHue.

MogpenupoBanue. Mogenb, MozaenupoBaHue. (OCOOEHHOCTM  MOJEIMPOBAHUS B
reorpadpun, ¢usuke, Ouonorun. Mogenu B Ouosnorun. Mymspku. Mogenu B Qu3HMKe.
Onexktpodopras mammHa. ['eorpaduyeckue Mojenu. XUMHUECKUE MOJEIH: HpPEIMETHbIE
(Mozenu aroma, MOJIEKYJ, XUMHYECKUX U IPOMBIIUICHHBIX MPOU3BOJACTB), 3HAKOBbBIE, WIIU
CHUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEILIECTB, YPABHEHHS PEAKIIHiA).

Xumuueckue 3Haku U (HopMyabl. XUMUYECKHHA 3JEMEHT. XUMHUECKHE 3HakH. Mx
0o003HaueHHe, MPOU3HOIICHHE. XUMHUYecKue (GopMysbl BemecTB. lIpocTele W CIOXKHBIE
BenlecTBa. Haekcerl u koappunueHTsl. KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

Xumusi 1 pU3NKaA. YHHUBEPCATBHBIN XapakTep MOJOXKEHUN MOJEKYIIPHO-KHHETHIECKON
teopun. [loHATHS «atom», «MoleKyila», «uoH». CrpoeHue BemecTBa. Kpucramimueckoe
cocTosiHue BemiecTBa. Kpucrannmuyeckue pemeTku TBepasix BemecTs. Juddysus. bpoyHosckoe
IBIKeHHE. BemecTBa MONEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

ArperaTtHble cocTosiHUSI BeulecTB. [loHsTue 00 arperaTHOM COCTOSIHUM BEILIECTBA.
dusnveckre 1 XUMUYECKUE sBICHU. [ a3000pa3HbIe, )KUAKUE U TBEP/bIe BemecTBa. AMOpQHBIC
BEILIECTBA.



Xumus u reorpadus. Crpoenue 3emnu: sapo, MaHTus, kopa. Jlutochepa. Munepansl u
rOpHbIE MOPOAbI. MarmMaTH4ecKHe U 0CaI0UHbIe (HEOPraHUYEeCKUE U OPraHUYECKUE, B TOM YHCIIE
Y TOPIOYNE) TOPOBIL.

Xumusi U Ouonorusi. XUMHYECKUH COCTaB JKMBOW KIETKH: HEOpraHuueckue (Boja u
MUHEpalbHBIE  COJHM) U  opraHudyeckue  (OemKku,  KHUpPbBI,  YIJEBOJAbI, BUTAMUHBI)
BemiecTtBa.buonornueckass poiab  BOABI B KUBOM  kieTke. DorocuHTEe3.  XIJIOPOQPUILIL.
buonornueckoe 3HaueHue >KUPOB, OENKOB, 3(PUPHBIX Macen, YIJIE€BOJAOB M BHUTAMHUHOB IS
JKA3HEIESITETbHOCTA OPTaHU3MOB.

KauecTBeHHble peakiuu B XxuMud. KaduecTBeHHbIe peakiuu. Pacrno3HaBaHWe BEHIECTB C
MIOMOUIbI0 KA4YECTBEHHbIX peaKiuil. AHanuTuueckuid curHai. OrmpenensieMoe BEUIECTBO U
pPEaKTHB Ha HETO.

TexHuka 6e30macHOCTU. Mepbl Oka3zaHUsl IEPBOI MOMOLITH.

Ob6opynoBanne xumuuecko Jnaboparopun. JlabopatopHas mocyna. PeakTuBbl.
Oco6eHHOCTH PabOTHI B 1TaOOPATOPHUH.

Pacnonoxenue SJICKTPUYICCKUX BBIKHIOaneHGﬁ, BOOOIIPOBOAHBIX KpaHOB, CPCACTB
MOXapOoTyHICHUA, MC,HHHHHCKOP'I aIllITCYKHU nepBoﬁ oMo B KaOuHeTe.

Hemoncmpayuu

*  Komnexkuus pa3inuuHbIX MpeaMeToB WwiK ¢otorpaduil NpeaMeToB U3 aTIOMUHUS 115
WJUTFOCTPALIUU UJIEU «CBOMCTBA — IIPUMEHEHUE.

*  YyeOHOE 000pyI0BaHHE, UCIIOJIB3yEMOE Ha YPOKax GU3UKH, OMOJIOTHH, Treorpaduu 1
XUMHH.

*  DnekrtpodopHas mamurHa B aeiictBun. ['eorpadudeckue moaenu (riaodyc, kapra).

buonornueckue MOJOCIN (MYJIH)KI/I OpraHoB W CHCTEM OpPraHOB paCTeHI/Iﬁ, JKNBOTHBIX H
'—IGHOBeKa). dOu3nueckue U XUMUIECKIE MOACIIM aTOMOB, MOJICKYJT BEIICCTB U KPUCTATUITMICCKUX
PCHICTOK.

* OObeMHBIE U IIAPOCTEPKHEBBIE MOJENU BOJABI, YIJIEKUCIOIO U CEPHHUCTOIO Ta30B,
MeTaHa. OOpa31bl TBEPJbIX BELIECTB KPUCTAIUIMUECKOTO CTpOeHHsA. MoJenn KpUCTalInuecKuX
PELLIETOK.

° Boz[a B TpEX arperaTHblIX COCTOSHUAX. KOJ’IJ’ICKHI/I?I KpUCTAJUIMYCCKUX H aMOp(bHBIX
BCIICCTB, U H3,Z[eﬂHﬁ U3 HUX.

*  Komnekuus MuHepanoB (J1a3ypuT, KOPYH/I, XaJIbKOTUPUT, QIIFOOPUT, TAJIUT).
*  Komnekuusi TopHbIX MOpoA (IpaHUT, pa3audHble (QOpPMBbI KajJblUTa — MEJ, Mpamop,
WU3BECTHSIK).

*  Komnexmus roprounx nckonaeMbix (He()Th, KAMEHHBIH yroiib, CIaHIBL, TOP(D).
/Jemoncmpayuonnsle IKcnepumennvl

*  Hayunoe HabmtoieHHe U ero onucanue. Mi3ydeHue cTpoeHus IiaMeH .

*  CrmproBast SKCTpaKIuUs XJIOPO(PUILIIa U3 3€TCHBIX JIUCTHEB PACTECHHA.

*  «IlepenuBaHue» yrIEKUCIOro ra3a B CTAKaH Ha yPaBHOBEIIEHHBIX BECAX.

* KauectBeHHas peakisi Ha Kuciopoi. KadecTBeHHasi peakiys Ha YIJICKUCHBIA Tas3.
Jlabopamopmnuie onvimot

*  PacnpoctpaneHue 3amaxa 0JIcKOJIOHA, TyXOB WX JIe30JI0paHTa KakK Mpouecc Tuddy3uu.
*  HaGnronenue OpOyHOBCKOTO IBKEHUS YaCTUYEK YEPHOU TYILU 10T MUKPOCKOTIOM.

*  Jluddysus nepmanranara Kanus B xKeJIaTHHE.

*  OOnapyxeHue 3pUpHBIX MaceJl B alleJIb,CHHOBOW KOPOUKE.

*  M3yueHue rpaHuTa C HOMOIIBIO YBEIUYUTEIBHOIO CTEKJIA.

*  OnpexneneHne coaepKaHus BOJIbI B PACTCHUH.

*  OOHapyXeHHE Macja B CEMEHaX IMOJICOJTHEYHHMKA U TPEIIKOTO opexa.



*  OOHapyxeHHe KpaxmaJja B IMIIEHUYHOU MYyKe.

*  BzaumopeiicTBue ackOpOMHOBOW KHUCIIOTHI ¢ Homaom (ompernencHue ButamuHa C B
pa3IMYHBIX COKaX).

* IlponyBaHue BBIIBIXaEMOT0 BO3/JyXa Yepe3 U3BECTKOBYIO BOAY.

*  OOHapyXeHHE U3BECTKOBOI BOJIbI CPEIN Pa3JINYHBIX BEILIECTB.
Homawnue onvimol

*  M3rortoieHue Mojesiel MOJIEKYJl XUMHUUECKUX BEIIECTB U3 MJIaCTUIIMHA.
*  Jluddysus caxapa B Boze.

*  OmbITHI C MyCTOM 3aKPHITOM MJIACTUKOBOM OYTHUIKOM.

*  OOHapyxeHue Kpaxmaja B IPOJYKTaxX MUTaHUs; s0JI0Kax.

Ilpakmuueckan paooma Ne 1-2. 3HakOMCTBO C Ja0OpPaTOPHBIM OOOPYIOBAHHUEM.
[TpaBuna texuuku 6e3omacHocTH. «lllecTh MpaBmiI TEXHUKHU OE30TACHOCTI.

Ilpakmuueckasa paboma Ne 3-5. «TunoBble NnpaBWiia TEXHUKU JaOOPAaTOPHBIX pPadoOT.
JlabopaTopHoe obopynoBanue U mnocyma. Pabora co CIUPTOBKOM, C BecaMH, MEPHOM TOCYIOM.
Apeometpsl. Pabora ¢ xumuueckumu peaktuBamMu. O¢dopmileHHE XO0Ja IKCHEPUMEHTa U €ro
pe3ynbTaToBy. «HabmroaeHue 3a ropsieii cBe4oi. Y CTpOMCTBO U paboTa CIIUPTOBKUY.

Tema 2. T 00bIYHBbIE HEOOBIYHBIE BellecTBa (19 yacoB)
BemecTBa BOKpyr Hac, UX 3HaU€HUE JJIs YEJIOBEKa.
Ponp moBapeHHOW comu B OOMEHE BEIIECTB 4YelOBeKa M JKUBOTHBIX. CojeBoil OanaHC B
opranusMe uesoBeka. [lonyueHne moBapeHHOH cosld U €€ OYUCTKA.

Kpucrannet Oonpmme u wmaneHbkue. Kak pactyr kpuctamibl? MeTonbl BbIpalTUBaHUS
kpuctaioB. ['mapocdepa. KpyroBopor Boasl B mpupoje, €ro 3HaYeHHE B COXPAaHEHUU
MIPUPOTHOTO PAaBHOBECHS.

Bona. Boma B macmrabe mianetsl. Bona B oprann3me yenoseka. [IpecHast Bosia v e€ 3amachl.
DKONOTHYeCcKUe MPoOIEMBbl YUCTON BOJIBI.

JKecTkocTh BOJIBI, BUIBL. METOBI, IPUMEHSEMBIC JIJIsl OYMCTKH BOJBI, MX 3 (DEKTHBHOCTS.

UTto Takoe KHCIOTHBIE TOKIU U KaK OHU 00pa3yroTcsi? POTHUKOBBIE BOABI.

Ilpakmuueckan padoma Ne6-8. «Ouuctka 3arpsA3HEHHON TIOBApEHHOM  COJIM.
BreipamBanue KpHUCTaJUIOB IOBApEeHHOM COJIU.

BrIpamyBaHnue KpucTaaioB MEAHOTO U 5KEJIE3HOTO KYIIOPOCOB METOJIOM MEJJIEHHOTO UCTIAPEHUs
HACBILIEHHOT'O PacTBOPa.

Ilpakmuueckasa paooma Ne9-11: «CrocoObl ouncTku Boibl. CpaBHEHHE BOJOTIPOBOTHOM
U TEXHUYECKOW BOJBI IO 3amaxy, IBETy, MPO3PAYHOCTH, ILIOTHOCTH, PH, ompeneneHuto
TEMIepaTypbl KWIICHHUS BOJbI, HAIMYHIO OCAJKa IIOCIE OTCTAaUBAHHS, TPHUTOJHOCTH IS
UCTIOJIb30BaHUSI.

Uccienosanue ocagkoBy.

Ilpakmuueckan paboma Nel2-13: «OnpeeneHue U yCTpaHEHUE JKECTKOCTH BOABIY.
Ipumeyanue: OUUCTKa BOIBI OT TBEPABIX MPUMECEH, OT KUIKAX U Ta3000pa3HBIX BEIIECTB.
(B3Becu: mecok + H20; men + H20; macno + H20; H20 + ugepHuna, BopoHka, GUiIbTp, Koioda,
JeTATEIbHAs BOPOHKA, BHIMTAPUTENIbHAS YalllKa, CITUPTOBKA, CIIMYKH, JePKATEIhb JIJIsl IPOOUPKH,
npoOUpKH.)

JKecTkocTh BOABI: MOCTOsIHHAS, BpeMeHHasi, oomasi. CrocoObl yCTpaHEHHS KECTKOCTH BOJBI.
(O6pasuer Bombl; NaxCOs, Ca(OH)2, HarpeBaHue, CHOUPTOBKA, CHWYKH, Aep)KaTedb IS
npOOUPKH, TPOOUPKH.)



Tema 3. SIBJieHusi, npoucxonsiuue ¢ BemecTsamu (11 yacos)

Paznenenue cmeceil. CriocoObl pasfeneHus cMecedl M OuucTKa BemecTB. HexoTopble
npocTeiiye crnocoObl pas3fesieHus CMecel: IMPOCEeWBaHME, pa3[eleHHe CMECEe MOpOIIKOB
JKeleza M Cepbl, OTCTauBaHHe, JEKAaHTALuUs, LEHTPU(PYTHMPOBAHUE, DPA3/EICHUE C TOMOUIBIO
JeUTETbHOW BOpPOHKH, QuibTpoBaHue. QPuibTpoBaHWe B JsalbopaTopuu, OBITY H Ha
npousBojcTBe. [lonsarue o ¢uubtpate. Ancop6uus. [lonarue o6 aacopbumu u aacopOEeHTax.
AKTUBHUPOBAHHBIN Yrojib KaK BAXKHEUIIINNA aicOpOCHT. Y CTPOMCTBO MPOTHBOTa3a.

Juctunnsanusi, wiu neperonka. Jluctumianus (IeperoHka) Kak IpOLECC BbIACICHHS
BelIeCTBAa M3 JKUAKOM cmecu. JlucTwinupoBaHHas Boja U OOJacTH €€ MPUMEHEHHS.
Kpucrannuzanuss wiu BeimapuBanue. Kpucrammmszanus u BblIapuBaHue B JabopaTopuu
(xpuctamuzatopsl U (haphopoBble HAlIKU JJi BblapuBaHusi) U npupojne. lleperonka Hedtu.
HedrenpoaykTel. @pakiimoHHas IeperoHKa XHUIKOr0 BO31yXa.

XHMMHUUYECKUE PEAKLUU. YCIIOBUA NPOTEKAHMS M IMPEKPALICHUS XUMHUYECKUX PEAKLUN.
XUMHUYECKHE PpEaKkIMM KaK IpOLEeCC MPEBPAIEHUS OJHUX BEIIECTB B Jpyrue. YCIOBHUS
IIPOTEKAaHUsl XUMHUYECKUX peakuuid. CONpUKOCHOBEHHE (KOHTAKT) BEIIECTB, HarpeBaHME.
Karanuzarop. Muruburop. YnpasieHue peakysiMi FOpeHusl.

IIpu3Haku xumudeckux peakuui. [Ipu3Haku XMMHYECKUX pEaKUUi: U3MECHEHHE LIBETa,
o0Opa3oBaHue 0CajiKa, paCTBOPEHHUE MOIYYEHHOI'O OCaJIKa, BBIJEJIECHUE rasa, MOsBICHUE 3araxa,
BBIJICJICHUE U HU ITOTJIOIICHUE TETUIOTHI.

Hemoncmpayuu

*  @wietp lloTTa. Boponka broxHepa. YcranoBka 1j1st GUIBTPOBAHUS O] BAKYYMOM.

*  PecnupaTopHble MaCKH U MapJieBble MOBS3KU.

e lIporuBoras u ero ycTpoucTBo.

*  Komnekmus «HedTs 1 HEPTETTPOTYKTH.

Jlemoncmpayuonnsle IKCnepumerHnvl

*  Paszpgenenue cmecu NOpOIIKA CEPBI U KEJIE3HBIX OIUIIOK.

*  Paszgenenue cmecu mopolka cepbl 1 Mecka.

*  Pazgenenue cmecu BOJIBI M PACTUTEIHHOIO Maciia ¢ IOMOIIBIO HEIUTEIbHOW BOPOHKH.

e TlonydyeHue DUCTWUIMPOBAHHOW BOJBI C IOMOIIBIO JIAOOPATOPHOM YCTAaHOBKM IS
NIEPETOHKU KUJIKOCTEH.

*  Paznenenue cMecu mepMaHraHaTa U JuXpoMaTa Kajlusi CllocoO0M KpUCTAJUTM3alHK.
*  B3saumopneicTBuE KEJIE3HBIX ONWIOK U OPOIIKA CEPHI IIPU HArPEBaHUU.

* [lomydeHue yrJIEKHCIIOTO Ta3a B3aMMOJICHCTBUEM MpaMopa C KHUCIOTOH M OOHapy>KeHHe
€ro C MOMOILBIO U3BECTKOBOM BOJbI.

*  Karanmutnueckoe pa3inokeHue MepoKCcHIa BOAOPOa (KaTannu3aTop — AUOKCH MapraHIia
(V).
*  OOnapyxeHHue pacTBOpa IIEIOYH C TOMOIIBIO HHIUKATOPA.

*  BsaumopeiicTBue pacTBOpa MepMaHTaHaTa Kajaus M PacTBOpa JUXpoMara Kajus C
pacTBOpoM cyabpuUTa HATPUSI.

*  BzaumopeiicTBue pacTBOpa epMaHTaHaTa KaJiusi ¢ aCKOPOMHOBOM KUCIIOTOM.

*  BsaumopeiicTBue XJIopuaa Keje3a ¢ JKeATON KPOBIHOM COJIbIO M THAPOKCUIOM HATPHA.
*  BsaumopeiictBue runpokcua xxemnesa (II1) c pacTBopom CONSHON KUCTOTHI.
Jlabopamopusie onvimot

*  AncopOuus KyKypy3HbIMU MMaJIOUKAMH [TAPOB MAaXy4YHUX BEIIECTB.

*  H3ydeHue ycTpoiicTBa 3aKUTAIKU U IJIAMEHH.

Jomawmwnue onvimoi

* Paznenenne cmecu cyxoro MoJIoKa M pe4HOr0 Mecka.



*  OtcrauBaHue B3BECH MOPOIIKA [T YUCTKHU MOCY/IbI B BOJAE U €€ IeKaHTaIHs.
*  Ancop0uus akTUBUPOBAHHBIM YTIJIEM KPACSIIUX BEIECTB MENCH-KOJIbI.

*  PactBopenue B Bosie Tabnerku actimpuHa YIICA.

*  IlpuroroBneHue N3BECTKOBOI BOJBI U OIBITHI C HEH.

e UMsyuenue cocraa CMC.

Ilpakmuueckaa padoma Ne 14. BpipamuBaHue KpUCTAUIOB COJU  (JOMAITHHMA
JKCTIEPUMEHT).

Ilpakmuueckaa paboma Ne 15. Ounctka MOBapeHHOM COMH.
Ilpakmuueckan padoma Ne 16. I3ydenue npoiiecca KOppO3HUH Keliesa.

Tema 4. Pacckasbl mo xumuu (11 yacoB)
Yuenuueckaa kongpepenyusn. «Bpinaronuecs pycckue yueHble-XUMUKW». «cTopus XuMum».
Konkypc coobwenuit yuamuxca. «Moe 1100MMOe XUMUYECKOE BEIIECTBOY» (OTKPBITHE,
MIOJIyYEHUE U 3HAUCHUE).
Konkypc yuenuueckux npoexkmog. KoHKypc MOCBSIICH U3YYCHUIO XUMUYECKUX PEaKIU.
[ToaroToBka u 3amyTa TBOPUECKUX OTYETOB O MPOBEIEHHON HCCIIEI0BATEIBCKOM padoTe.
JlaHHbIe 3aHATHS MPOBOJATCS B (DOPME «KPYTIOTO CTOJIA» WM MIKOJIbHOW KOH(pEpEHIINH

(B TeueHHe roja). Ydamnimecs BBICTYNAIOT ¢ KPATKUMH TBOPYECKMMHU OTYETAMH IO M3YYCHHBIM
npoOiieMaM, paccKa3bIBAIOT O Pe3yJabTaTaX CBOMX MCCIICIOBAHUH.

Tema 5. Xumus B 0bITy (13 yacoB)
Bunbr ObITOBBIX XUMHUKATOB. MBUIO U MomoIue cpenacta. Coid W MIENIOYH B COCTAaBE
MOIOILUX CPENICTB. XHMMUYHUCTKA HA IOMY.

KectrocTh Bobl. YMsrdenue Boibl. Cosa nuieBasi Wik JBYYTJICKUCBIN HATPUN U €ro
cBoiicTBa. OnacHbIil OpaT MHUIEBON COJBI — COJA KAIIBIIMHUPOBaHHAs. UeM 1ose3Ha mHieBas
COJa U MOYET JIX OHA OBITH OITACHOM.

Xumua u npurotropiieHue nuny. CTONOBBIM YKCYC U YKCycHasi 3cceHius. CBOWCTBa
YKCYCHOM KHCIIOTHI U €¢ (PU3HOIOTHYECKOEe BO3/ICHCTBHE.

XUMHUs 1 oagecxaa. Boitoxao moa YBCIIMYUTCIBHBIM CTCKIIOM.

AnTeuHblil oA U ero cpoictBa. [loueMy Moj HamO aepkaTh B IJIOTHO 3aKyNOPEHHOU
CKJISTHKE.
«3en¢HKay WIK pacTBOP OPHUIUIMAHTOBOTO 3e1¢HOr0. HeoObuHbIE CBOMCTBA OOBIYHOM 3€TIEHKH.
ACHI/IpI/IH HWIIN allCeTUJICAJIUINIIOBAaA KHUCJIOTAa U €0 cBoiicTBa. UTto mose3Hee: ACIIUPHH WA
yIICapuH.
[lepexuch Bogopoaa u ruaporneput. CBONCTBA NEPEKUCH BOAOPOAA.

[lepmaHranaT Kanausi, MapraHIIOBOKHCIBIA Kaluid, OH K€ — «MapraHioBka». HeoObruHbie
CBOICTBAa MapraHuoBKU. Kakyro omacHOCTh MOXKET NPEACTABIIATH MapPraHI[OBKA.

HyxHa 11 B joManiHei anteuke 6opHas KUCIOTa.
Crappble JekapcTBa, Kak ¢ HIMU MTOCTYIUTb.
Yero He XBaTaeT B Balllell alITeUKe.

Ilpakmuueckaa paboma Ne 17: V3ydeHue TEKCTUIBHBIX BOJIOKOH IO KOJUICKIUU.
[IpocTeiimue criocoOb! ONpeeNeHUs TUIa BOJIOKHA.

Ilpakmuueckasn paooma Ne 18: Y naneHue nsreH.

Ilpakmuueckaa paooma Ne 19: YnaneHrne HaKUIM C SMaJUPOBAHHOM IMOCYbI H
npeoTBpalieHne e€o0pazoBaHus (IOMAITHUNA HKCIIEPUMEHT).

Ilpakmuueckasn paooma Ne 20: HeoObIYHBIC OIIBITHI.



IInanupyemble pe3yJibTaThl

JIMYHOCTHBIE U METAIIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA
ITPOI'PAMMBbI

CuCTEMHO — 1€ TEIbHOCTHBIN MOAXO/I, JISKAIIUN B OCHOBE CTaHJApTa, IPEAIIOIaraer:
OIpeJieIeHue 1€ U OCHOBHOT'O pe3yibTaTa 0Opa3oBaHMs KaK BOCIHMTAaHHE U Pa3BUTHE
JUYHOCTH O0Yy4arouIuxcs, MO3TOMY CTaHAapT YCTaHaBJIMBAET TPeOOBaHUS K pe3yJibTaTamM
o0yyaromuxcs He TOJIbKO IPEIMETHBIM, a B IEPBYIO O4Yepe/ib TMYHOCTHBIM U METAIPEIMETHBIM.

MertamnpeaMeTHbIepe3yabTaThl  MPEACTABISIIOTCOO0H  OCBOCHHBIE  O0YYarOLUMHUCS
YHHUBEpCaJbHble y4eOHble AeicTBHs (TIO3HABATENbHBIEC, PETYNATUBHBIE U KOMMYHUKATHBHBIE),
o0OecrieunBaloIie OBJAJEHUE KIIOYEBBIMH KOMIETEHUMSAMH. JIMYHOCTHBIE pPE3yNbTaThl
MIPEJICTABISAIOT CO00M OCBOCHHbIE TUYHOCTHBIE Y'Y /1.

OcBoeHnue mporpaMmbl 00Y4arOLUIMMHUCS TTO3BOJIUT MTOJYYUTh CIIEIYIOLIUE PE3YIbTAThI:
B cdepe pa3BuTHS JMYHOCTHBIX YHHBEPCAJbHBIX Y4YeOHBIX [eHCTBHH CO31aTh
ycloBus A (GOPMUPOBAHMUSL:

® OCHOB COIIMAJIbHBIX KOMHGTCHLIPIIZ (BKJ'IIO‘I&SI HECHHOCTHO-CMBICJIOBBIC YCTAHOBKH H
MOPAJIBHBIC HOPMBI, OIIBIT COOMAJIbHBIX U MCKJINYHOCTHBIX OTHOIHGHI/II;'I);

*  TOTOBHOCTH W CIIOCOOHOCTH K IEPEXO0Jy K caMo0Opa30BaHHIO HAa OCHOBE y4eOHO-
NO3HABaTEJILHON MOTHBALIAH.

B cdepe pa3BuTH KOMMYHMKATHBHBIX YHHMBEPCAIbHBIX YU4eOHBIX AeiicTBHIl IporpaMMa
CIOCOOCTBYET:

*  (opMupoBaHHMIO JNEHCTBMI 1O OpraHu3allMd W  IUIAHUPOBAHHIO  y4eOHOTO
COTPY/IHUYECTBA C YUYMTEJIEM U CBEPCTHUKaMH, YMEHHUIl paboTaTh B IpyIie UIpUOOPETEHUIO
OIbITa TAaKOH pPabOTHI, MPAKTHUYECKOMY OCBOCHHIO MOPAIBHO-3THUYECKUX M TICHXOJOTHUECKUX
MIPUHIUIIOB OOIIEHUS U COTPYAHUYECTBA;

® MMPaKTUICCKOMY OCBOCHHUIO YMCHI/II‘;I, COCTaBJIAIOMIUX OCHOBY KOMMyHHKaTHBHOﬁ
KOMIICTCHTHOCTH: CTAaBUTh U PCIIATh MHOF006pa3HBIe KOMMYHUKATUBHBIC 3a/1a4H;

® HeﬁCTBOBaTB C y‘léTOM o3 Apyroro u yMCEThb COTIJIACOBLBIBATH CBOU ,Z[CI>’ICTBH5{;
YCTaHaBJIMBAaTb n MoAACPIKUBATH HeO6X0}II/IMI)Ie KOHTAaKTHI C APpyrumMu JIOAbMHU,
YAOBJICTBOPUTCIIBHO BJIaICTh HOpMAMU U TEXHHUKOM O6IJ.I€HI/I$I.

- [IppoputeTHOE BHUMaHUE YACISIETCS MO3HABATEIbHBIM YHHBEPCAJIbLHBIM YUeOHbIM
JeHCTBUSAM:
*  MPaKTUYECKOMY OCBOCHHIO OOYYAIOIIMMHCS OCHOB MPOEKTHO - HCCIEeI0BATEIbCKOU
JIeATCIBHOCTH;

*  TPAKTUYECKOMY OCBOEHHIO METOOB IMO3HAHMSI, UCIIONB3YEMBIX B Pa3IMYHBIX O0JACTAX
3HaHUST W cdepax KyIbTypbl, COOTBETCTBYIOIIETO MM HMHCTPYMEHTApUs ¥ TOHITHHHOTO
amnmapara, peryspHOMY OOpalieHHI0 B y4eOHOM Mpoliecce K HCIONIb30BAHHIO OOMICY4eOHBIX
YMEHHUH, 3HAKOB CHUMBOJIMYECKHUX CPEJACTB, MIMPOKOTO CHEKTPAa JOTHYECKUX JECHCTBHU U
onepauuu.

B cdepe pazBuTus peryJJATHBHBIX YHUBEPCAJbHBIX Y4eOHBIX el CTBHI
MIPUOPUTETHOE BHUMAaHUE yemseTcss GOpMUPOBAHUIO JEHCTBUI LieTenonaranus, BKIoJas
CIOCOOHOCTH CTaBUTh HOBBIE YUEOHBIC 1IETTH U 33]]a4H, INIAHUPOBATh UX PEaTU3alMIo.

B cdepe pazButus miiaHnpyemMbIX BOCIUTATEIbHBIX Pe3yJIbTATOB Kypca:

Ilepeuiti yposenv pe3yivmamos - TPUOOPETEHUE MIKOJbHUKAMU COLUAIBHBIX 3HAHUN U
MPEICTABICHUA O XHMHUYECKMX TEXHOJOTUSIX, O 3HAYCHUE XUMUU B COBPEMEHHOM MHpE,
pPa3IMYHBIX TEXHUKAX U BUAAX MCKYCCTBA, UCIOJIb3YIOMMX JOCTHKCHHUS XUMUHU, TIOHUMAaHUS UX
COUMAJIBHOW 3HAYMMOCTH B I[IOBCEAHEBHOW KU3HU. JJI1 JOCTMIXKEHHS JaHHOTO YPOBHS
pe3yIbTaTOB 0c000€ 3HAUYCHHE WMMEET B3aMMOJCHCTBHE yYEHHWKA CO CBOMMH YYUTEISIMU Kak
3HAUYMMBIMH JIJISI HETO HOCUTEIISIMH COITMATBLHOTO 3HAHUS U TTIOBCEIHEBHOTO OITBITA.



Bmopoti yposenv pezyrvmamos - opMupoBaHUE MO3UTUBHOTO OTHOIICHHS IIKOJILHUKOB
K 0a30BBIM IIEHHOCTSIM OO0IIecTBa (4eroBek, ceMbs, OTeuecTBO, MPUPOJA, MUDP, 3HAHUSA, TPYI,
KyJlIbTypa), YBaXKEHHUS K JYXOBHO-HPABCTBEHHBIM IICHHOCTSIM B MPOIECCEe KOMILIEKCHOTO
OCBOGHHUS MPOrPAMMBbI, OCMBICIEHHOTO IOHUMAaHHS POJIM W 3HAYCHHUsS KYyJIbTYpPhl B JKHU3HU
HapoJia, LIEHHOCTHOTO OTHOUICHUS K COLMAJIbHOM peanbHOCTH B 1enoM. s pocTukeHus
JAHHOTO YPOBHSI pE3yJIbTaTOB 0Cc000€ 3HAUCHHE HWMEET pPaBHONPABHOE B3aUMOJCHCTBHE
IIKOJIbHUKA C JPYrUMHU IIKOJILHUKAMU HA YPOBHE Kjacca, LIKOJIbI, TO €CTh B 3alUIICHHOH,
IPYKECTBEHHOH eMy COLMaIbHOMN cpefe.

Tpemuii yposenv pe3yivmamos - NOJYyYEHUE IIKOJBHUKAMU OIBITA CaMOCTOSTEIBHOTO
COLIMANILHOTO  JIEWCTBUS, Ppa3BUTHE TBOPUECKOrO TMOTEHLMAalda JIMYHOCTH B Ipolecce
UCCIICIOBAaHUSI U pEeaTM3allid TBOPYECKMX IPOEKTOB — HCCIEI0BATEIbCKOW paboThl. Jlis
JOCTIKEHUS] JaHHOTO YpPOBHS pE3yJabTaTOB o0co0oe 3HauyeHHWEe MMEET B3auMOJEHCTBHE
IIKOJbHUKA C COIMAIbHBIMU CYOBEKTaMH 3a INpejeiaMM IIKOJIbI, B OTKPHITOM 0OIIEeCTBEHHON
cpene.

Cucrema OTCIE)KUBAaHUS U OLIEHUBAHMS PE3yJIbTATOB OOYUEHMS IIKOJBHUKOB MPOXOAMUT
yepe3 ydacTue MX B Oecelax MO pa3HbIM TeMaM, y4acTHE B HAYYHO — HCCJIEI0BaTEIbCKUX
KOH(pEepeHIMIX M KOHKYpCax HCCIEA0BaTeIbCKUX pPaboT, peanus3alfio HCCIIeA0BaTENbCKUX
IIPOEKTOB.

Bce oOyugaroriuecss B Te4eHHE IOCEIICHUS 3aHATHIH BBHIOMPAIOT TEMY HCCIIEIOBAaHUS U
BBIMOJTHSOT UCCIICOBATEILCKYIO pa0OTy, KOTOpasi MPECTABISCTCS Ha UTOTOBON KOH(EPEHIIHH.
[Tpu 5TOM BO3MOKHO BBIIIOJHEHHE TBOPUECKOIO OTYETAa KaK MHAWBUAYAIbHO, TaK M B TPYIIIE U3
3-4 yeiloBeK.

®opmupoBanue YVYJl BbicTynmaeT Kak Ielb 00pa30BaTeiIbHOrO Ipolecca, a Hux
c(hopMHUPOBAHHOCTH OMpeeseT ero 3H(HEeKTHBHOCTS.



Oprann3zannoHHO-NeIarornyeckue ycJa0BHsA
Ycii0Bus peajin3aniu NporpaMmbl
Jnst peanuzanuy mporpaMMbl HCHIONB3YETCSl KAOMHET XUMHH, GU3UKH, OMOJIOTHH.
[IporpamMmy peanusyer yuutenb xumuu batkosa Jlronmuna I'enHagbeBHa (0Opa3oBaHue
BBICIIICE TT€IarOTHYECKOE, e Jarorndeckuii ctax — 32 roga).
CaHuTapHOE U TEXHUYECKOE COCTOSIHUE KAOMHETa COOTBETCTBYET CAHUTAPHBIM HOPMaM U
IpaBUJIaM TEXHUKU O€30IaCHOCTH.
B o6opynoBanne kabuHETa BXOIAT CICAYIONINE TEXHHUYECKUE CPEICTBA O0YICHUS
Kommerotep ¢ npoekropom, MOV, Beb-kamepa.
MeTtoauueckue nocooue yunTens:
* Pecypcel cetn UHTEpHET
* JIMAAKTUYECKU, pa3/IaTOUYHBIN MaTepUa
* Hayuno-nonyisipHas nutepaTypa
*  MynbTuMeANIHBIEO0 yUaIOILUE PO PaMMBI.

MartepuanbHO-TEXHUYECKOE obecrieueHue: JaboparopHoe odopyaoBanue (rmocyzaa,
PEaKTUBBI, TECT-KOMILJIEKThI, TECT-CUCTEMBI, peakTUBHI U 11p.), {udpossie 1abopaTopumn.

@DopMbI aTTECTAIMU/KOHTPOJIS

Bxooswuii xoumponw: onpenenecHue ypoBHS 3HAHHKA, YMEHHUH, HaBBIKOB B BHJE Oeces,
MPAKTUYECKUX pabOT, BUKTOPUH, UTP.

Ilpomesicymounwiii KoHmpoib: KOJJIEKTUBHBIA aHAJIN3 Ka)KIOW BBITTOJIHEHHOW pabOTHI U
caMOaHaJIn3; MPOBEepPKA 3HAHUN, YMEHUH, HABBIKOB B X07I¢ OeCeIbl.

HUmoeoswiii konmpons.: IPE3EHTAIIUU TBOPUECKUX U UCCIIEIOBATEIBCKUX paboT, yyacTue B
BBICTaBKaX U MEPOIPHUATHIX, y4aCTHE B KOHKYPCAaX UCCIIEIOBATENbCKUX PalOT.

@OopMBbI NPOBEPKH YCBOEHUS 3HAHUHI

HToroBsie BRICTABKH TBOPUYECKUX PabOT;

[TopTdonuo, npe3eHTanuu, OTYETHI UCCIIEI0BATEILCKON ACSITEILHOCTH; YYacTue B

KOHKypcax uccieaoBareabckux padot; [IpesenTanust UTOoroB paboThl.

Kpurepuu onieHKM 3HaHHN, yMEHUN U HABBIKOB

Huskuii yposenv: ynoBIETBOPUTEIHHOE BIAJCHUE TEOPETHUECKOW HHPOpPMAIHEH TI0
TeMaM Kypca, YMEHHUE IO0Jb30BaThCs JINTEPATYpOM NpU MOJATOTOBKE COOOIIEHMH, ydacTHE B
OpraHM3allMU BBICTABOK, AJIEMEHTApHBIE MPEACTABICHUS 00 MCCIEI0BATEIBCKONW NEsITeTbHOCTH,
MaCCUBHOE y4acTHE B CEMUHApax.

Cpeonui ypogensb: NOCTATOYHO XOpPOIIEe BIAJCHHE TEOpPEeTHUeCKor WHpopmaiuend 1o
Kypcy, YMEHHE CHUCTEMaTH3UpOBAaTh W NOAOMpPaTh HEOOXOAUMYIO JHUTEpaTypy, HPOBOAMUTH
UCCJIEIOBaHMs U OMPOCH], UMETh MPEJCTABIEHUE O YYEOHO — UCCIIE0BATEIbCKON JESITENIbHOCTH,
y4acTHe B KOHKYpPCaX, BBICTaBKaX, OpraHru3aluu U NPOBEICHUU MEPOIIPUSITHI.

Buicoxuii ypoeens: cBOOOAHOE BIaJleHUE TEOpEeTUUYECKOW HWH(pOpMalueld Mo Kypcy,
YMEHUE aHaJU3UpOBaTh JIMUTEPATYPHbIE HCTOYHUKMA W JaHHBIE HCCIECIOBAaHUW U OMNPOCOB,
BBISIBJIATH ~ MPUYMHBI, TOAOMpaTh  METOJbI  HCCIEAOBAHUS, MPOBOAUTH  y4eOHO  —
HCCIIE0BATENIbCKYIO JIEATEIbHOCTh, AKTUBHO NMPUHUMATh YY4aCTUE B MEPOIPUATUSIX, KOHKYpCaX,
MPUMEHSTH IOJYUYSHHYI0 HHGOPMAIIUIO HA TIPAKTUKE.
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