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IHosicHuTeALHAA 3AIMUCKA

[Iporpamma paspaboTana B COOTBETCTBUU ¢ TpeboBaHUsMH DenepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAapTa OCHOBHOTO 00Iero oOpa3oBaHMs, OpPHUEHTHpPOBAaHA Ha obOecreueHue
WHAWBUIYAIBHBIX TOTpeOHOCTEH O0Oydarommxcsi M HampaBlieHa Ha JOCTI)KEHHE IUIAaHHPYEMBIX
pe3yIbTaTOB OCBOCHHUS MPOTPAMMBbI OCHOBHOTO OOIIEro 0Opa3oBaHMSA C YYE€TOM BBIOOpA y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUI KYpCOB BHEYPOUHOU JEATEIHHOCTH.

[Iporpamma Kypca BHEYPOYHOH MAEATENHHOCTH MO (HM3MKE OCHOBBIBACTCS HAa COYCTAHHU
71a00paTOPHBIX HCCIIEAOBAHUI C HCHOJB30BAHWEM OOOPYHOBaHMS IIEHTPOB OOpa30BaHMS €CTECTBEHHO-
Hay4YHOM HampaBjeHHOCTH «Touka poctay W (OPMHUPOBAHUHM IIEHHOCTHOTO OTHONICHHUS K TPHUPOJE,
3HAHUSM, 3/I0POBBIO, HYepe3 OpTaHU3aAIMI0 IPOECKTHO-HUCCIIEAOBATENICKOM M IKCIIEPHUMEHTAIBHOM
TS TEIbHOCTH.

[Iporpammoii mpemycMoTpeHO (OpMUpOBAaHHE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS 3HAHUIA,
a TaKKe NPAaKTUYECKOTO OMbITa PadOTHI € J1a0OpPaTOpHBIM OOOPYJOBAHWEM, OBJIAJCHHE MpPHUEMaMH
WCCIIEIOBATENILCKOM  JesITebHOCTH.  MeToapl  opraHu3ammu  oOpa3oBaTeNbHOW W HAay4dHO-
WCCIIEIOBATENILCKOM JIEATENIFHOCTH TPEAYCMAaTPUBAIOT (OPMHUPOBAHUE y OOYUYAIOIIMXCS TBOPYECKOTO
MBIIIICHHS, CBOOOIBI CAMOBBIPAKCHUS U MHIUBUTyaTbHOCTH CYXKICHHIA.

[TporpamMma TIOMOKET MIKOJBHUKY B OoJiee TIIyOOKOM HM3YYE€HUH WHTEpECYIomer ero obiacTu
€CTECTBCHHBIX HAayK, a TaKkKe B MPHOOPETEHUH BAXKHBIX COIMAIBHBIX YMCHHHA, HEOOXOJIMMBIX
IUTSL IPOIYKTUBHOM COIMATM3AIK U (JOPMHUPOBAHS TPk AaHCKOW o3unmu. O0yJaroniiecs Hay4JaTcs:

— CaMOCTOSITENIbHO peIlaTh aKTyallbHbIE HCCIENOBATeIbCKUE WM TpaKTUYeCKUe 3ajayu,
BKJIIOUAIONIME B ceOsd yMEHUE BHJIETh, aHAIM3HPOBATh W pelIaTh MpoOJIeMbl, YMEHHE IUIAHUPOBAThH
CaMOCTOSITENIbHYIO padOTy U KOHTPOJIUPOBATH CBOE MPOJBUKEHHE K KEITAEMOMY PE3yJIbTaTy;

— reHepupoBaTh U 0HOPMIIATH UJIeH, 00JIEKaTh UX B yI0OHYIO 71l pactpocTpaHeHus: (opMmy;

— YB@KUTEIHHO OTHOCUTHCS K Uy)KUM B3TJISAAM U HIeSM, K HHTEIJIEKTyalbHOM COOCTBEHHOCTH;

— MyOJIMYHO BBICTYIATh MEpe] ayAUTOPHUEH, apryMEeHTHPOBATh U OTCTaUBATh CBOIO TOUKY 3pEHUS,
OTBeYaTh Ha BOMIPOCHI CBEPCTHHUKOB M B3POCIBIX, KOPPEKTHO YOEXIaTh APYrUX B CBOEH MpaBoOTeE,
MIPOJIBUraTh CBOU HJICH;

— paboTaTh CO CHEHUATM3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMu, J1a0OpaTOPHBIM
o0opy/noBaHHEM, TEXHUYECKHMMH YCTpoiicTBamH, OHOIMOTEYHBIMU (OHIAMU M HHBIMH PECYpCaMH,
C KOTOPBIMU MOET OBbITh CBsI3aHa MPOEKTHO-UCCIIEI0BATENbCKAS IEATEIILHOCTh MIKOJIbHUKA.

[IporpamMmma Kypca BHEYypOUHOU HesTenbHOCTH «DU3MKa YBJIEKATEIbHO U MPOCTO» paccuMTaHa
Ha peanu3aiuio B 7 kiacce (34 yaca) u B 8 kiacce (34 yaca). @opmat 00ydeHUsT OUHBII.

[IporpaMma Kypca BHEYpOYHOW MAESATEIBLHOCTH pa3paboTaHa ¢ y4eToM pabodeld MporpaMMbl
BOCITUTAHMS, YYUTHIBAET IICHUXOJIOTO-TIEAArornyeckiue OcoOEHHOCTH Bo3pacTta oOydaromuxcs 7-8
knaccoB. CoenuHeHHME Ha TMpaKTUKE OOydYamolied U BOCHUTATENBHOM NEATENbHOCTH Tenarora,
OpUEHTHPOBAaHUE €¢ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO W Ha HPABCTBEHHOE, COIMAILHOE Pa3BUTHE
peOeHKa, MposBIAETCA:

® B [IPOBEJICHUU MHTEPAKTUBHBIX (JOPM 3aHATHH, 00€CIEeUNBAIOIINX BOBICYECHHOCTh 00YYaIOLINXCS
B COBMECTHYIO C IIEIArOTOM U CBEPCTHUKAMHU JIEATEIBHOCTD;
® B CO3JIaHMHM YCJIIOBUH /sl pa3BUTH U peaTu3aliii HHTepeca 00yqaronuXcsi K CaMOpa3BUTHIO;
e B CTUMYJIUPOBAHMUHM OOYYAIOIIMXCS K WHTEJUIEKTYyaIbHON JEATeNbHOCTH, (OPMHPOBAHUU
MHPOBO33PEHHUS HA OCHOBE HAYYHOI'O [T0O3HAHUS MUpA.
PexomeHtyeTcst UCMOIb30BaTh JAHHYIO NMPOTpaMMy JUISL IIKOJ C HU3KUMHU OOpa30BaTebHBIMU
pesynbratamu (nanee — [IHOP), mi1st moaroToBku 00ydaromuxcsi K yCIEIHOMY BBITIOJIHEHHUIO 3a/1aHUiH
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I'MA, BIIP u pesyapratuBHOro ywactus Bo BcOILl. Taxxe mporpamma mMo3BoJsieT (hopMuUpOBaTH
y oOyuarommxcst (pyHKIIHOHAIBHYIO IPaMOTHOCTb (€CTECTBEHHO-HAYYHYIO U YNTATEIIbCKYIO).

Conep:kanmne Kypca BHEYPOUHOI 1eSITeJIbHOCTH

7 Rjaacce
Tema 1. YBilekaTeJbHO U IPOCTO O MO3HAHUM OKPY:Kalolero Mmupa (6 yacon)

Ousnueckuil dSKcnepuMeHT. MojaenupoBaHue SBICHUH W 00bEKTOB mpHuponsl. Dusnyeckue
BEJIMYMHBI U UX n3MepeHue. [IpoBepka runoressl 0 JUHEHHON 3aBUCUMOCTHU JUTMHBI CTOJIOMKA JKUJIKOCTH
B TpyOKe OT Temreparypsl. TOYHOCTh U TIOTPEITHOCTh U3MEPEHHH.

Ilpakmuueckue u I3Kkcnepumenmanvrovle 3a0AHUA:

1. Onpenenenue 1eHbl ACTCHUS Pa3IUYHbIX TPUOOPOB.

2. OnpesieneHne reOMeTPUIECKUX pa3MepoB Tell.

3. M3roToBneHne N3MEpUTEINHHOTO IIHHIPA.

4. VI3roToBIIeHHE TEPMOMETPA.

5. U3mepenue o6beMa, Macchl OJJHON KaIlIk KUAKOCTH (BOJbI, Maciia), UCIOJIB3YsI METO psa.

6. M3mepeHue TOIMHEL JIUCTa OyMary.

7. O1ieHKa pa3MepoB KJIETOK (pacTeHHil: IBETOB, IEPEBLEB U T.[I.) C UCHOJIB30BaHUEM LIUPPOBOTO
MHUKPOCKOIIA.

Tema 2. YBJieKaTeJbHO U MPOCTO 0 cTpoeHnu BemecTa (5 yacoB)

Kaccudukanus HaOI01aeMbIX SIBICHHUH, TOKa3bIBAIONIUX TUCKPETHOE CTPOCHHE BEIIECTBA.

XapaKTepruCTHKa CYIICCTBEHHBIX IMPU3HAKOB arperaTHbIX COCTOSIHHUH BemiecTBa. [IpudauHHO-
CIICZICTBEHHBIC CBSI3M TPHU HM3YYCHUM B3aMMOJCHCTBHS YaCTHUI[ BEIIECTBA, HAXOJISIIMXCS B Pa3HBIX
arperaTHbBIX COCTOSIHUSAX. HaOroieHue 3a KanuyuIsipHBIMHE SIBJICHUASIMU.

Ilpakmuueckue u IKcnepumeHmanbHvle 3a0AHUA:

1. OnbITHl IO HAOIOJCHHUIO TEIUIOBOTO PACUIUPEHHS T'a30B.

2. Inddy3us B TBEPABIX TeNax, XUIKOCTSIX U ra3ax.

3. U3mepenue ckopocTu npoTekanust 1uddy3un.

4. OnpITHl M0 OOHAPYKEHUIO JIEHCTBUS CHJI MOJICKYJISIPHOTO NpHUTsDKeHUs. KanuuisipHbie
SIBJICHUSI.

5. UccnenoBanue pU3HUECKUX XaPAKTECPUCTHK KAIUIA BOJIBI.

6. M3mepenue CKOPOCTH BITUTHIBAHUS KHUJIKOCTEH U pACCMOTPEHHE KATWILISIPOB B MUKPOCKOTI.
PoJib KanILISIpHBIX SIBJICHHI B OKPYXKAIOIIEH cpejie.

Tema 3. YBJIeKaTeJbHO H MPOCTO 0 ABHKEHHH M B3auMoeiicTBuu TeJ1 (8 4yacos)

Cuibl B MEXaHUKE U UX OOIIHE XapaKTePUCTUKU.

Ilpakmuueckue u IKcnepumenmaibHvle 3a0aHUA:

1. UccnenoBanue 3aBUCUMOCTH CHJIBI TSDKECTH OT MAcChI Tella.

2. VccnenoBanue 3aBUCUMOCTH CHIIBI OTpbIBA JUMKOM JIEHTHI OT TOBEPXHOCTH OT YTJia, MOJ
KOTOPBIM MPOUCXOIUT OTPHIB.

3. CrnosxeHue cull, HapaBJICHHBIX [0 OJHON MPIMOI.

4. Uzmepenne K0dIPPUIIHEHTA CUITBI TPEHUS CKOTBKEHHS.

5. TpeHue u CONPOTUBIICHUE CPEJIBI: CYXO€ TPEHHUE.

6. TpeHue u COMPOTUBIICHHUE CPEJIBI: BI3KOE TPEHHUE.

Tema 4. YBJjiekaTeJbHO U POCTO O AaBJieHUH (7 4acoB)



OcCHOBHBIE 3aKOHOMEPHOCTH IE€peladyM JABJICHHUS TBEPIABIMH TEJIaMH, XUAKOCTIMHU U Ta3aMHu.
[Ipaktnyeckoe mnpumenenue 3akoHa Ilackams. OOnmacTh TOpUMEHEHHMS M KJIACCH(UKALUs
ITHEBMATUYECKUX MAIIIHH.

[IpoTekanue (pu3nYeCKUX MPOLECCOB MO AeiicTBUEM atMochepHoro aaBienus. [Ipucnocobnenne
YKUBBIX OPIraHU3MOB K Pa3JIMYHOMY JaBJICHHUIO.

Hayunoe u skcnepuMeHTaibHOE 000CHOBAHME CYIIECTBOBAHUS CHJIBI Apxumena: «3anaya mnaps
I'eponay, «Iloner mapoB MoHronbdne».

Ilpakmuueckue u 3xcnepumenmanvHovle 340aHUA:

1. HccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT IJIOLIAAHN TIOBEPXHOCTH.

2. OmpeneneHue JaBJICHUS MIIMHIpUYECKOro Tea. KoHCTpyrpoBaHue BaKyyMHOM 0a3yKHu.

3. KonctpyupoBanue mojeneit 1jisi JEMOHCTPAIMU CYIIECTBOBAHUSI aTMOC(EPHOTO JTaBJICHHS.
«®DonTaH B OyThLIKEY. «lapuk He cayBaeTcsa».

4. BrluucneHue cuibl, C KOTOpo atMocdepa JaBUT Ha MOBEPXHOCTH CTOJIA.

KoHncTpynpoBanue apeomerpa Jij1sl ONpeIeeHNs INIOTHOCTH KU IKOCTH.
KoHcTpyrpoBaHue Mo1enu J0KU C 3a/1aHHOM Ipy30I101bEMHOCTHIO.
KoHcTpynpoBanue coo01aronmxes cocya0B.

Onpenenenre Macchl Tela, IIaBaroIIero B BOJIE.

S S

Bo3moscnvie 06vexmot Ikckypcuii: npennpusatus ropoga Omcka u OMckoit o01acTu (Harpumep,
OmMmckoe KoOMaH/IHOe pevyHoe yuuiuile uMeHu kanutana B.J. EBnokumosa Cubupckoro
rocy/lapcTBEHHOI'O YHUBEpCHUTETa BOJHOTO TpaHcnopTa, [IAO «O6b-MpThilickoe peuHoe TapoXoACTBOY,
®denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00Pa30BaTENbHOE YUPEKICHHE BBICIIETO 00pPa30BaHUS
«OMCKHUH TOCYTapCTBEHHBIN TEXHUYECKUH YHUBEpCUTET» ((haKyabTeT TpaHCIIOpTa, HepTH U rasa,
kadenpa «'uapomMexaHuka U TPAHCIIOPTHBIC MAIIIUHBIY)).

Tema 5. YBJjiekaTeJbHO H POCTO 00 Heprun (8 yacon)

B mupe mpocThIX MEXaHW3MOB — 3HAKOMCTBO C TEXHHYECKHMMH YCTPOWCTBAMH M HX
KOHCTPYHPOBaHHE.

DHepreTUYecKre MpeBpaIleHs B MEXaHUKE.

Ilpakmuueckue u IKcnepumenmanbHvle 3a0aHUA:

1. HccnemoBanue BBHIMOJHEHHS «30JO0TOTO TMpaBWIIA MEXaHUKW» B TPOCTBIX MEXaHU3Max
(HEepaBHOIUICYHBII pbIYar), HEMOBIKHBIN M MTOIBUKHBIN OJIOKH, HAKJIOHHAS IJIOCKOCTb.

2. HccrnenoBanue BeMYMHBI YCWIIHS O TOT Yrila HAKJIOHA HAKIIOHHOH TUIOCKOCTH.

3. Omnpenenenue KIIJ] npocThix MexaHu3MOB (OJIOK, CHCTEMBI OJIOKOB).

4. KoHCTpyupoBaHUE MPOCTOr0 MEXaHW3Ma — BOPOTAa — M HUCCICIOBAHHE €r0 CBOWCTBY.
HccnenoBanue nepepacipeielieHusl Harpy3Ku OaIKi Ha Oropax.

5. MHccrenoBanue NpUHIUIIOB PaOOTHI KIIMHA U BUHTA.
KoHcTpynpoBaHue 1 U3ydeHrEe CBONCTB BOPOTA, MOJIKMCIIACTA.
KoHcTpynpoBaHue HaKIIOHHOM MIIOCKOCTH € 3ajaHHBIM 3HaueHueM KI1/I.
HaxoxaeHue nieHTpa TsHKeCTH, pa3inyHbIX QUryp.
N3mepenne MexaHUeCKOH pabOThl U MOLTHOCTH MPOCTHIX MEXaHU3MOB.
10. HaGmroeHue 3a pa3mu4HBIMU MIPEBPALIEHUSMHI SHEPTHH.

© oo N

8 kiacc
Tema 6. YBJIeKkaTeJbHO H MPOCTO O TEMJIOBBIX siBJeHUsIX (15 yacoB)

Ha6opaT0pHoe OGOpy,HOBaHI/IC, HCIIOJIB3YEMOC IIpHU HU3YUCHUU, pas3jciia «TenaoBbie SBICHUSY.
H3y‘ICHI/IC yCTpOﬁCTBa TCPMOMCTpaA. CO6.HIOILCHI/IG paBuUJI 0e30I1acHOTO 06paIJ_IeHI/I}I C TCPMOMCTpPAMHU.
CpaBHeHI/IC AUana3oHOB U3MEPCHU PA3JIMYHBIX TCPMOMETPOB.



[IpuMeHeHne pa3IMYHbIX BUAOB TEILUIONEPENAYU B )KU3HU.
ArperatHble COCTOSIHHS BEIIECTBA. TEIIOBBIE IIPOLIECCHI.
Knaccudpukanuss terumoBbix nBurareneil. Celppe Uit TEIUIOBBIX JBUTATeNel, M OXpaHa
OKpYKaroILlEen Cpeibl.
Ilpakmuueckue u IKkcnepumeHmanbHbvle 3a0AHUA:
Habmronenue 3a nporeccaMu HarpeBaHUs U OXJIaKICHUEM KUAKOCTH.
Habnroienue 3a KuneHueM pazandHbIX KHUJIKOCTEH.
Habmronenue 3a npoieccaMu OXJIaXIACHUS Pa3IMUHbIX KHUIKOCTEH.
HabmronaTe 3a npolieccaMy IJ1aBJIEHUS BEILIECTB.
HabmronaTe 3a npolieccaMu 0TBEpJEBaHUS KPUCTANIMYECKOTO U aMOP(HOTO Tena.

ok wbdpE

CpaBHCHI/IC TEMIICPATYpP CMECH «JI€A — COJIb» B 3aBUCHUMOCTHU OT KOHOCHTpAIWH JaHHBIX
BEIIECTB.

7. VI3ydeHHE TEIUIONPOBOTHOCTH TEI.

8. H3yueHme KOHBEKIIWH.

9. MHzyueHue uU3IydeHUs TeIl.

10. U3ydeHme mpoIeccoB HarpeBaHMsI U KATICHUS BOJIBI.

11. WccnemoBanue 3aBUCUMOCTH TEMIIEPATYPhl KUIICHHS OT POJIa YKUIKOCTH.

12. HaGnroeHue MOCTOSIHCTBA TEMITIEPATYP TUTABIICHUS U KUTICHHS.

13. HccnenoBaHue N3MEHEHHUST TEMITEPATYPHI OCTHIBAIOIICH BOJIBI CO BPEMEHEM.

14. ViccnemoBaHue 3aBUCHMOCTH TEMIIEPATYPHI TIJIABJICHUS OT BEIIECTBA.

15. U3ydeHue mpoleccoB HarpeBaHUs U KUMIEHUS Pa3HbIX KHUIKOCTEH.

16. Habmronenne oTBepACBaHUS KPUCTATUTMIECKOTO M aMOP(GHOTO TBEPABIX TEI.

17. Omnpenenenue TemMnepaTyphl IJIaBJICHUS KPUCTAJUIMIECKOTO Tea.

18. U3ydeHnwue ucmapeHus KUIKOCTEH.

19. Dueprus tomnusa. « TOMIMBOY AJIA YeIOBEKA.

20. HccnenoBaHue TeMIEepaTypHOTO IHAaNa30Ha MJIaMEHU CBEYH.

Tema 7. YBJIeKaTeJbHO H MPOCTO 00 JIeKTPHYECKUX H MATHUTHBIX siBJieHunx (19 yacoB)

WcTounuku snexkTpuyeckoro toka. ConpoTuBieHHE MPOBOJHUKA — DJIEKTPUUECKUNA TEPMOMETD.
3aKoHBI MOCTOSIHHOTO TOKa. IIpoBepka 3aJaHHBIX MPEANOJIOXKEHUH (IpsMble HU3MEpEeHUs (U3UUECKUX
BEIMYMH M CpaBHEHHE 3a/laHHBIX COOTHOLIEHUN Mexay HumH). IlpoBepka rumotessl: «llpu
MOCJIEIOBATENIbHO BKIIIOUEHHBIX JIAMIIOYKE U MPOBOJHUKE WM JIBYX IPOBOJAHHMKAX HAMPSIKEHUS
CKJIQ/IbIBaTh HEJb3s (MOXKHO)». DJIEKTPUUECTBO B )KMBOTHBIX U PACTEHUSX, B )KUBBIX KIeTKax. JlelicTBue
AIIEKTPUYECKOTO TOKA Ha YeJIOBEeKa.

MarauTtHoe 1oJjie ¥ ero CBOMCTBA. MarHUTHbBIE CIIEKTPHI.

Knaccudukamuss pa3nuuHbIX 3JEKTPOU3ZMEPUTENBHBIX MPpHO0poB. Kiaccuduxamus TeXHHUECKUX
puOOPOB, padOTAIONINX HA IPUMEHEHUU SBICHUS SJIEKTPOMArHUTHOW MUHIYKIIUH.

Ilpakmuueckue u 3KcnepumenmaivHvle 3a0aHUA:

Co3naHue ranbBaHUYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

N3roroBneHue u ucciaegoBaHuE dJIEKTPOXUMHYUECKON MapBbl.

HccnenoBanue TemIOBOTO AEMCTBUE JIEKTPUUECKOTO TOKA.

Omnpenenenre paboTHI YMEKTPHUUECKOTO TOKA.

N3mepenne MarHUTHOW MHAYKIIMH TOJIOCOBOTO U AyrO00Opa3HOTO0 MarHUTa.

Ornpezenenre HalpaBle€HUs MarHUTHOTO MEPUJIMAaHa B KOMHATE.

Omnpenenenre pacroioXeHUsl CTeH U OKOH KOMHAThl (KaOMHeTa) B OTHOIIEHUHU CTOPOH

No ook owbdPRE

CBCTA.
8. KOHCprI/IpOBaHI/IC U HCCIIEJOBAaHHE CBOMCTB OJICKTpOMArHura.



9. HccnenoBaHue MEKTPOBUTATEL.

10. HccnenoBaHue 37EKTPOMArHUTHOM UHTKIIH.

11. KoHcTpyupoBaHH€e MOJIENHN aCUHXPOHHOTO MOTOpA.
12. KonHcTpynpoBaH#e aBTOMOOHIIBHOTO CIIUZOMETPA.

IlnanupyemMblie pe3y/ibTaThl OCBOCHHS Kypca BHEYPO4YHOM AeATEILHOCTH

JIMYHOCTHBIE pe3yJabTaThbl

B cgpepe nampuomuueckozco eocnumanusi:

MpOSIBJIEHUE HMHTEpPEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hU3nuecKoi

B cghepe acmemuueckozo ocnumanus.

BOCHPUSITUE ICTETUUYECKUX KadecTB (PU3MUYECKON HAayKH: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

B cghepe yennocmu nayunoco nosmanus.

pa3BUTHE HAy4YHOU JI0OO3HATENBHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON JEATEIIbHOCTH.

B cgpepe popmuposanusa xynomypsr 300po6vbsi U IMOYUOHANLHO2O ONIACONONYUUSL.

OCO3HAHUE BAXXKHOCTU IIpaBUJ O€30IIaCHOTO MOBEAEHUS C AJIEKTPUYECKUM U TEIJIOBBIM
000py/IOBaHUEM B JIOMAIITHUX YCIIOBHUSX.

B cpepe mpyoosoco eocnumanus.

AKTHBHOE yYaCTHE B PEIICHUH MPAKTHUYCCKUX TPEOYOMUX (U3NUSCKUX 3HAHWW; HHTEPEC K
MPAKTUUECKOMY H3YUE€HHUIO Ipodeccuii, CBSI3aHHBIX C (UIUKOM.

B cghepe sxonocuueckozo eocnumanusi:

OCO3HAaHUE TJIO0AJBHOTO XapakTepa 3KOJOTUYECKUX MPOOJIEM U IMMyTeH X pelIeHHsI.

MeTtanpeaMeTHble pe3yJbTaThl

Vuusepcanvhvie yuebHvle nozHagamenbHvle 0elicmeus

B cgpepe 6azoevix nocuueckux oeticmauii:

o BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUIA);

o yCTaHABIIMBaTh CYIICCTBEHHBIH IPH3HAK KIacCU(UKAIMH, OCHOBaHUS il 000OIICHHUS
Y CpaBHCHHS,

o BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHsI B paccCMaTpUBacMbIX (akraxX, JaHHBIX U
HAOJFOICHUSX, OTHOCSIIMXCS K (PU3HUYECKUM SIBIICHHSIM;

. BBISBJISATh TPUYMHHO-CJICACTBEHHBIC CBS3M TPU M3YYCHUHM (U3WYCCKUX SIBICHHHA U
MPOIIECCOB; JICJIaTh BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX W HMHIYKTUBHBIX YMO3aKIIOYCHUH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUCCKUX BEITHYHH.

B cghepe bazosvix uccredosamenvcekux oeticmeuti:

. MPOBOJHUTh IO  CaMOCTOSITEJIBHO  COCTAaBJICHHOMY  IUIaHY  OIBIT,  HECJIOXKHBIN
(bu3nuecKuil IKCIIEPUMEHT, HEOOIBIIOE UCCIeNOBaHNE (DU3HUECKOTO SBICHHUS,

o OIICHUBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIIUIO, MMOJYYCHHYIO B XOJC
WCCIIEIOBAHUS UM DKCTICPUMEHTA,;

J CaMOCTOSITENIFHO  (hopMyIHpoBaTh  OOOOIIEHWS W BBIBOABI 1O  pe3yjibTaTaM
MIPOBEACHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS,

o MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TaKKe
BBIJIBUTaTh TPEINOJIOKECHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSX M KOHTEKCTax.

B cghepe pabomul ¢ ungpopmayue:

o aHAJIM3UPOBaTh, CHCTEMATH3MPOBATh M HHTEPIPETUPOBATH HWH(GOPMAIIMIO PA3JIUUYHBIX
BUJIOB U ()OPM MPEICTABIICHHS.



Yuusepcanvnvie yuebHvie KOMMYHUKAMUBHbIE OelCMEUS

B cghepe oowenus:

J B XOJie OOCYKICHHS MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAae€MOW TEMBbI
M BBICKAa3bIBATh WJCU, HAIICJICHHBIE HA pENICHHE 3aJauyd W MOJJepKaHUE OaroKenareaIbHOCTH
OOILIEeHHMS;

o MyONMMYHO  TPEACTABIATH  PE3YIbTATHl  BBIMOJTHCHHOTO  (U3MYECKOTO  OIBITA
(9KCcTIeprMeHTa, UCCIIEIOBAHMS, TPOCKTA).

B cghepe coemecmnoil desmenvrnocmu (compyonuyecmea):

o MMOHMMATh W HCIIOJIB30BATh NPEHMYIECTBA KOMAHIHOW W WHAWBHIyaTbHOW pPabOTHI
IpHU PEIICHUH KOHKPETHOW (H3UUECKON IpOOIeMBbI;

o MPUHUMATH TEJIM COBMECTHOM IESITEILHOCTH, OPraHW30BBIBATH JICHCTBUS 1O €¢
TOCTIKEHHUIO: pacTIpeNieNiaTh POJIH, OOCY)KIAaTh MPOIECCHl M PE3ylIbTaThl COBMECTHOH paboTH;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

J OIICHUBATh KAYeCTBO CBOETO BKJAJa B OOHmMIA MPOIYKT IO  KPUTEPHUSM,
CaMOCTOSITEIIBHO C(HOPMYITHPOBAHHBIM YJACTHHKAMHU B3aHMOICHCTBHSI.

YVuusepcanvnvie yuebHnvle pecynsimugnvie 0elicmeus

B cpepe camoopeanuzayuu:

o CaMOCTOSITEIEHO COCTAaBJISATh IUTAH HWCCIENOBAHHUA C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH Tpe/ylaracMble BapHAHTHI PEIICHUA.

B cgpepe camoxonmpons (pegnexcuu):

o OOBSICHATh IPUIHHBI JOCTIDKEHHSI (HEIOCTHKEHHS) PE3yIbTaTOB ACATEIHHOCTH, 1aBaTh
OIICHKY MTPHOOPETECHHOMY OIIBITY;

o OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBHSM.

B cipepe paseumus smoyuonanvHoco unmeniekma:

o CTaBHTH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCHH Ha HAyYHYIO
TEeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUSI U JIOTUKY JPYroro.

B cihepe npunsmus cebs u opyeux:

o MpHU3HABaTh CBOC TIPAaBO Ha OIMMOKY MpH pelieHuH (U3NYECKUX 3aJad WIAd B
YTBEP)KJICHHUSIX HA HAYYHBIC TEMBI U TAKOE JK€ TIPABO JPYroTo.

IIpeaMeTHbIE pe3yJabTaThl I 00y4YalOMIMXCs / Kjacca:

1) WCIIOJIb30BAaTh MOHATUS «(PU3MYECKHME M XUMUYECKHE SBJICHHS»; «HAOIIOJCHUEY,
(OKCIIEPUMEHT», «MOJEINb», «IHIIOTE3a»; «arperaTHbleé COCTOSHHUS BEIIECTBA»; «MEXaHUYECKOe
IBUKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIMHEHHOE)», « TPAeKTOPHUS», «PaBHOACUCTBYIOIIAS
ci», «aedopmanus (ynpyrasi, miacTUYecKas)», «HEBECOMOCTBY, «COOOIIAIONINECS COCYIbI»;

2) pa3nuyaTh SIBJICHHUS IO OMHCAHHUIO MX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX JTaHHOE (PU3UUECKOE SIBJICHHUE;

3) MPOBOJHUTH OTBITEI MO HAOMIOACHHIO (DU3MYECKHX SIBICHUN WM (PU3UYECKUX CBOMCTB
Ten: (QOopMYyITHpPOBaTH MPOBEPSIEMbIE MPEANOIOKEHHs, COOMpaTh YCTAaHOBKY W3 MPEAIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYTUPOBATH BHIBO/IBI,

4) BBITIONIHATh TPSIMBIE HM3MEPEHUS] PACCTOSIHHS, BPEMEHH, MacChl Tena, 00beMa, CHIIBI
U TEMIIEpaTyphl C HCIOJIb30BAHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB; 3aMUCHIBATH TMOKA3aAHUS
MprOOPOB C YUETOM 33aJaHHOK aOCOIOTHON MOTPEUTHOCTH U3MEPEHHIA;

5) MPOBOJUTH KCCIEAOBAaHWE 3aBHUCHUMOCTH OJHOW (DU3MUecKOd BEIMYUHBI OT APYrou
C HCIIOJIB30BAaHMEM TNPSIMBIX HW3MEPEHHI; y4acTBOBaTh B IUIAHMPOBAHHHM Yy4eOHOTO HCCIEIOBaHUS,
coOupaTh YCTaHOBKY ¥ BBHINONHATh W3MEPEHHs], CIeAysd TMPeAIOKCHHOMY IUIaHy, (QUKCUPOBATh
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pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH (HM3MYECKMX BEJIMYMH B BHJE MPEIUIOKEHHBIX TaOJHII
U Tpa(uKOB, JeNaTh BBIBOBI 110 PE3yIbTaTaM MCCIECJOBAHNUS;

6) MPOBOJIUTh KOCBEHHBIE H3MepeHHs (U3NYECKUX BEIHYWH, CJIeaysd NpeyIoKeHHON
WHCTPYKLIMU: TIPU  BBINOJHEHWH  HM3MEPEHUH  COOHMpaTh  AKCIEPHUMEHTAIBbHYIO  YCTAaHOBKY
Y BBIYUCJIITh 3HAYECHUE UCKOMOM BEIIMYMHBI;

7) coOmoarh TpaBWiIa TEXHUKW Oe3omacHOCTH npu  pabore ¢ mabopaTOpPHBIM
000pyI0BaHUEM;
8) nyOJIMYHO JIeNaTh KpaTKue COOOIICHUS O pe3yiabTaraX MPOEKTOB WM YYeOHBIX

WCCIICIOBAHMI; MPH 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATHUIHBIN ammapar Kypca (QHU3UKH,
COIIPOBOXKIATh BBICTYIUICHHE NPE3CHTALUEH;

9) IIPY BBIMIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIEIOBAHUM pacrpeneisTb 00S3aHHOCTU
B IPyHNIE B COOTBETCTBUHM C IOCTABJICHHBIMHU 33/1a4aMH, CIICIUTH 3a BBIIIOJIHEHUEM IUIaHA JICHCTBHM,
aJIeKBaTHO  OIICHMBAaTb  COOCTBEHHBI  BKJaJ B  JIEATENbHOCTh  TPYIIbI;  BBICTpauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUMTHIBAS MHEHUE OKPYXKaIOLIUX.

IIpenmMeTHbIe pe3yJbTaThI AJIs1 00yuarommxces 8 kiaacca:

1) HCIIOJIb30BaTh TOHATHS «Macca U pa3Mepbl MOJIEKY», «TEIJIOBOE JIBHUKEHHE
aTOMOB U MOJIEKYN», «arperaTHbl€ COCTOSIHMSI BEIIECTBA», «KPUCTAUNIMYECKHE U aMOp(HBIE Tenay,
«HACBIIIEHHBIN U HEHACBILIEHHBIA Map», «BJIAXKHOCTh BO3JlyXa»; «TEMIIEpaTypa», «BHYTPEHHSS
SHEPTrUs», «TEIUIOBOM JIBUTATEJb»; «IJEMEHTAPHBIN 3JEKTPUUECKUUN 3apsi», «IJIEKTPUYECKOE
MOJIE», «IIPOBOJIHUKU» M «JIUDJIEKTPUKNY, «IIOCTOSIHHBIA SJIEKTPUYECKUU TOK», «MarHUTHOE
MoJIe»;

2) pasznuyaTrh SIBJCHUS: DJJIEKTpU3alUsl TeJ, B3aUMOJCHCTBHUE 3apsiioB, JEHCTBUS
AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJCHCTBUE MarHuToB, J€iCTBHUE
MarHuTHOT'O MOJIS Ha MIPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHasi UHAYKIMS) — II0 ONHMCAHUIO UX
XapaKTEepPHbIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHUE;

3) ONMUCHIBATh M3YyYECHHBIC CBOMCTBA Tell W (PU3UYECKUE SBJICHUS, HCIIOIb3YS
(prznyeckue BeNMMUYUHBI (TEMIlepaTypa, BHYTPEHHsIS dHEPrus, KOJIUYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh BEIIECTBAa, yAeJbHas TENJI0Ta IUIaBJICHUS, yAeIbHas TEIJioTa napooOpa3oBaHusl,
yIienbHasl TeII0Ta CropaHusl TOIINBA, KO3(MOUIHMEHT IMO0JIE3HOrO JIEHCTBHUS TEIJIOBOM MAaIIWHBI,
OTHOCHUTEIIbHAs BJIAXXHOCTh BO3JlyXa, JJIEKTPUYECKHUM 3apsifi, CHUjJa TOKa, DIIEKTPUUYECKOE
HaIpsHKEHUE, COIPOTHBIICHUE IMPOBOJHHUKA, YJIEJIbHOE COIPOTHUBJICHHUE BellleCTBa, padora u
MOIIIHOCTh JIEKTPUUECKOTO TOKA); MPHU OMHUCAHUU IPABUIILHO TPAKTOBATh (PU3UYECKUN CMBICT
HCIIOJIb3YEMBbIX BEJIMYUH, 0003HAYCHUS U €UHUIIBI (DU3UUYECKUX BEIUYUH, HAXOJAUTh (POPMYIIbI,
CBSI3BIBAIOIIHNE JMAaHHYIO (PU3UUECKYIO BEIMYHMHY C JPYTUMH BEIWYUHAMH, CTPOUTH TpadUKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

4) XapaKTepHU30BaTh CBOMCTBa Tej, (PU3UYECKHUE SIBJICHUS U MPOLIECCHI, HUCIIOIb3YS
OCHOBHBIE€ IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPHUM CTPOCHHUS BEIIECTBa, MPUHIUII
CyIEpPIIO3UIMHU T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Juis
y4JacTKa LenH, 3aKkoH /[koyisa—Jlenna, 3aKk0OH COXpaHEHUsl DHEPTUH; IIPU 3TOM 1aBaTh CIIOBECHYIO
(bopmMyIUpPOBKY 3aKOHA M 3alIMChIBATh €r0 MaTEeMaTHYE€CKOE BhIPAKECHUE;

5) OOBACHATh (PU3NUYECKHE NPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJI€ U B KOHTEKCTE
CUTYyalUil NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBISATE NIPUYNHHO-CJIEICTBEHHBIE CBSI3H,
CTpOUTH OOBsICHEHHE W3 |—2 JOormyeckux IIaroB ¢ omopod Ha |—2 u3y4YeHHBIX CBOMCTBa
(uznueckux sABICHUN, GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

6) pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXXHO PELIUTh IMPH MOMOIIU (HUIUYECKUX
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METOJIOB; HCHOJB3ys OIMCAaHWE WCCIENOBAaHUs, BBIJACISTH IPOBEPsieMOE IIPEAINOI0KEHHUE,
OLICHMBATH MPABUJILHOCTDH MOPSIKA IPOBEACHUS UCCIIEOBaHHUs, JIeJIaTh BHIBOJIBI;

7) MPOBOJUTH OIBITHI MO HAOIIOACHUIO (U3UUYECKUX SIBJICHHH MWW (PU3NUECKHX
CBOHMCTB Te: (opMyNIHpOBaTh IPOBEPSIEMbIC NPEANOI0KEHU, COOHpaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PYI0BAaHUS; OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBL;

8) BBHITIOJHATE TPSIMBIE W3MEPEHHUs TEeMIepaTypbl, OTHOCHUTEIILHOW BIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HAIPSHDKEHUS C WCIIOJIb30BAHMEM AHAJIOTOBBIX MPUOOPOB M TATYUKOB (U3ZUUESCKUX
BEJIMYHH; CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH C yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH;

9) MIPOBOJNUTH HCCIICIOBAHME 3aBUCHMOCTH OIHOW (PU3HYECKOW BEIMYHMHBI OT IPYTOMl C
WCIIOJB30BAaHUEM TIPSIMBIX HM3MEpPEHMIl: IUTAaHUPOBAaTh MCCJEAOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeAys MPEII0KEeHHOMY IUIaHy, (PUKCHPOBAaTh PE3yJIbTAThl MOTYyUYSHHOU

3aBHCUMOCTH B BHJIC TaOJIHI] ¥ TPAPUKOB, JeTIaTh BBIBOBI 0 PE3yIbTaTaM HUCCIICIOBAHUS;

10) mnpoBOAWTH KOCBEHHBIC H3MEPEHHUS (HUIUUYECKUX BEIWYHH, IUIAHUPOBATH H3MEPCHHS,
coOupaTh KCICPUMEHTATBHYIO YCTAaHOBKY, CISIYS MPEIIOKSHHON HHCTPYKIIUHA, U BEIYUCIISTH
3HAYCHUE BEIIUYHHBI;

11) cobmromaTh TMpaBWiia TEXHHKHA OE30MacHOCTH TpH  paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

12) xapakTepw30BaTh NPHHIAMBLI JCHCTBUS HM3YYEHHBIX MHPHUOOPOB M TEXHHYECKHUX
YCTPOUCTB C OMOPOI Ha MX OMUCAHUS, UCTOJIB3Ys 3HAHUS O CBOMCTBAaX (DU3HMUYECKHUX SIBICHUU
1 HEOOXOauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

13) pacmno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBbHBIC MTPHOOPHI
10 CXeMaM ¢ CXEMaTUYHbIM PHUCYHKaM; COCTaBIATh CXE€MbI DJIEKTPUYECKUX  Lemnei
C MOCJIEOBATEIbHBIM W MNapaJUIeJIbHBIM COEAUHEHHUEM JJIEMEHTOB, pa3jihdasli YCJIOBHbBIC
0003HAYEHUSI PJIEMEHTOB AJICKTPUUECKUX LIETeH;

14) npuBOAWTE NPHUMEPHI / HAXOAWTh HHPOPMALHMIO O MPUMEPAX IPAKTHUIECKOTO
HCMOJIb30BaHUs (PU3MYECKUX 3HAHUU B TOBCEHEBHOW >XU3HU [JIs1 oOecredueHuss 0e30macHOCTH
npu oOpamieHud ¢ nOpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10POBbS
U COOJIONEHUST HOPM SKOJIOTHUYECKOrO0 MOBEICHHUS B OKpPY’KAIOLIeH cpeze; OCYIIECTBISTh MOUCK
nHpopMauuu (PU3NIECKOro cojepkanus B ceTu IHTepHEeT, Ha OCHOBE MMEIOIINXCS 3HAHUI U MTyTEM
CpaBHEHHUs JOMNOJHUTEIbHBIX HCTOYHUKOB BBIICIATH HH(POpPMALIMIO, KOTOpas  SBISETCA
MIPOTHBOPEUYUBOMN WUIIM MOKET OBITh HEJIOCTOBEPHOI;

15) wucnosb30BaTh NpPU  BBINOJIHCHUHM YYEOHBIX 3aJlaHUM  HAyYHO-TIOIYJISIPHYIO
IuTeparypy (pundeckoro coaep’kaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetu HHTEepHeT;
BJAJIETh MPUEMaMH KOHCHEKTHUPOBAHUs TEKCTa, npeoOpa3oBaHus HHPOpMAIUM U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

16) co3gaBaTh COOCTBEHHBIE NHUCHBMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHUs, 00001Ias
UHGOPMALIMIO M3 HECKOJIBKHUX HCTOYHHKOB (DU3MYECKOTO COJCpI)KaHHS, B TOM YHCIE MTyOIUYHO
MIPEJICTABISATh PE3yIbTAThl TPOSKTHON HIIM UCCIEA0BATENHCKON NESITEILHOCTH; IPU 3TOM I'PAMOTHO
HCTIONIb30BaTh M3YyYEHHBIM MOHATHUHHBIA amnmapatr Kypca (U3UKH, COIMPOBOXKIATH BBICTYIJICHHE
NPE3CHTALUECH.



TemMaTHyeckoe NJIAHUPOBAHUE

Ne Tembl 3aHATHH KoJ-Bo JeAATeJIbHOCTH 00yUYalOIMXCS DJIeKTPOHHbIE
n/n 4acoB pecypcbl
7 knace
1 | «YBuekareabHO U IIPOCTO 6 . W3ydyenne crpoeHus, mnpuHIMna padoTel u obrmactu mnpuMeHeHus | Poccuiickas
O MO3HAaHUH OKPYKAIOUIETO bu3ndecKux MpuodopoB; ANEKTPOHHAS
o H3roToBiieHre H3MEPUTEIBHBIX TIPHOOPOB; IIKOJIA.
2 | «YBiIeKaTEIbHO U IIPOCTO S . Ornrcanue U MPOBEICHNUE SKCTIEPUMEHTOB; Conepxanne
O CTPOCHMH BCIICCTBAY . I[IpoBenenue ncenenoBaHuil PU3NIECKUX ABJIECHUM, 3aKOHOB; Kypca «PusuKay
3 | «YBreKarenbHO U poCTo 8 . Co3lanue CI0BECHON MOJIENN DKCIIEPUMENTA, (PMKCUPOBAHME BHUMAHMS HA (http_s:/ /resh.edu.ru
O ABIDKCHUN M3MepsIeMbIX U3NIECKUX BEITMUNHAX; /subject/28/)
1 B3aUMOACHCTBUH TEID) . 3anoTHEHHE TaOIHIBI JAHHBIX, JIEKAIIUX B OCHOBE OCTPOEHUS IPa(UKOB;
4 | «YBreKarenbHO H IPOCTO ! . [loctpoenne rpagukoB 10 TaOMUYHBIM JaHHBIM, (OPMYIHPOBAHUE
O aBJICHUI) THIOTE3 O XapaKTepe 3aBUCHMOCTH MEX/y QH3MIeCKHMHU BETNUNHAMY,
5 | «YBieKatebHO 1 IPOCTO 00 8 . [IpuBeeHME MAaTEMAaTMYECKUX ONMCAHMU B3aMMOCBSI3M  (PU3MYECKHX
SHCPTHID BEJMYMH, MATEMATHIECKUX 000OIEHHH MOTyYEHHBIX PE3YIbTATOB;
. KoHcTpynpoBanue u co3gaHue MoJiesei, mpuoopos;
) [Tocelienue 3KCKypcuit;
o Brictymienue ¢ otuetamu 00 H3y4eHHOM SIBIICHHH, 3aKOHE | T.II.;
o VYdacTre B pa3lIU4HbIX KOHKYpCaX, COPEBHOBAHMSIX;
o VYdacTre B UCCIIeI0BATEILCKOM ITPOCKTE.
Dopma nposedenus 3anamuil. Oecena; JEKIUHM C AJIEMEHTaAMHU Oeceipl, Bedepa,
KOHKYpChl ~ (DM3MKH;  OKCKYpCHUHW;  IIKOJbHAs  OJMMIIMAJAA,  PCIICHUEC
OKCIICPUMCHTAIBHBIX W PACUeTHBIX 3aj[a4; NPAKTHKYM; IPOCKTHas paboTa;
[IpakTryeckue paboThI UCCIEIOBATEIBCKOTO XapaKTepa; JOMAIIHAN 3KCIIEPUMEHT
8 kaacc
1 | «YBnekaTenbHO HW  TIPOCTO 15 o W3ydyenne crpoeHws, mNpHHIMIA paboTel W obOnacth npuMeHeHus | Poccuiickas
O TETIJIOBBIX SIBIICHHSX) pu3myecknx NpudOpoB; AIIEKTPOHHAS
2 «YBIIEKATEILHO U mpocCTO 06 19 ° H3rotoBiieHue U3MCPUTCIIBHBIX an/I60p()B ; HIKOJIA.
OJIEKTPUICCKUX W  MardHuTHBIX . OrnucaHue U MPOBEICHNUE SKCIIEPUMEHTOB; Conepxanue
ABJICHUSXO) o HccnenoBanue GU3HMUECKUX SBIECHUM, 3aKOHOB; Kypca «Du3HKay»
. Co3/1aHHeE CIOBECHOIT MOEIH SKCIIepHMEHTa, (UKCHpoBanue BunManus va | (NPS:/resh.edu.ru




HN3MCPACMBIX (I)I/I3I/I‘-IGCKI/IX BCIIMYMHAX,

. 3arnoJsiHeHne TaOIUIl JaHHBIX, JIEKAIUX B OCHOBE IIOCTPOCHUS rpa(huKoB;

. [Moctpoenne rpadukoB MO TAOIMYHBIM JaHHBIM, (HOPMYIHPOBAHHE
TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKAY (PU3HMUECKUMH BeTHINHAMH;

. DopMyIMpOBaHUE MAaTEMaTUUYECKUX OMHCAHUM B3aUMOCBSI3U (PU3NUYECKUX
BEJIMYMH, MaTEMaTUYECKUX 0000IIEHNI OTYYEHHBIX PE3YIbTaTOB;

. KoncrpynpoBanue u coznanue mojenei, npuOopos;

. [Tocemenue 3xKcKypcuit;

. BricTymenue ¢ oTuetamu 00 H3y4€HHOM SIBJICHHUHU, 3aKOHE U T.JI.;

. VYyactue B pa3InyHbIX KOHKYPCaX, COPEBHOBAHHUSX;

. VYyactue B Uccie0BaTeIbLCKOM MPOEKTE.

e DPopma nposedenus 3anamuil: O0ecena; JEKIUU ¢ dIEMEHTaMu Oecelbl, Beuepa,
KOHKYpChl  (GU3MKHM;  OKCKYpCHHM;  IIKOJbHAs  OJIMMIHKAAA,  pelIeHHe

OKCIIEPUMEHTAJIbHBIX W PAaCUeTHBIX 3a7a4, MPaKTUKyM; MPOEKTHas padoTa;
[IpakTrueckue paboThl HCCIEIOBATEIHCKOTO XapaKTepa; JOMAITHUN SKCIEPUMEHT

/subject/28/)
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