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IHosicHUTEALHAA 3aNMUCKA

OO6yuenue ocyuiectBisieTcs npu nojanaepxkke LleHTpa oOpa3oBaHusi eCTECTBEHHO-HAYUYHOMN
HarpaBiieHHOCTH «Todka pocTa», KOTOpBIM CcO3AaH Uil  Pa3BUTHS y OOyYarol[UXCs
€CTEeCTBEHHO-HAYYHOH, MaTeMaTH4eCKOH, uH(pOpMaIIMOHHON I'PaMOTHOCTH,
dbopMupoBaHUs KPUTHUECKOTO M KPEaTUBHOTO MBIIIJICHHUSI, COBEPIIICHCTBOBAHHS HABBIKOB
€CTECTBEHHO-HAYYHOUW HANPaBICHHOCTH, a TAKXKe JJI1 MPAKTUIECKON OTpabOTKH y4eOHOTOo
MaTepuala mo yueOHomy mnpeamery «Ouznkay.

[Iporpamma noctTpoeHa ¢ y4eToM MPUHIIUIIOB CUCTEMHOCTH, HAYYHOCTH U JOCTYITHOCTH, a

TaK)Ke MPEEeMCTBEHHOCTH M MEPCTIIEKTUBHOCTH MEXY pa3IMUHBIMU pa3zesiaMu Kypca. B
OCHOBE MPOTPaMMBbI JICKUT MPUHIIUI €IUHCTBA.

[Iporpamma paccuntana Ha 34 yaca 111 9 Kjacca U3 pacdera 1 ydeOHBIN 4ac B HEJIEIIO HA
OCHOBAHHUU T'0JIOBOTO KajieHaapHoro rpaduka Ha 2022-2023 yu. rog.

eau 1 321244 POrPaMMbI:

[lenp: ocBoeHHMe 3HaHWK O (GYHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX M MPUHIUIAX,
JeKAIKUX B OCHOBE COBPEMEHHOW (PU3MUECKOW KApTUHBI MHUpa; HamOoJiee BaKHBIX
OTKPBITUSX B 00J1acT (PU3MKH, OKA3aBIINX OMPENETSAIONIee BIUSHUE HA Pa3BUTHE TEXHUKH
Y TEXHOJIOTUU; METOJ]aX HAYYHOTO TTO3HAHUS TPUPOIbI

3aj1a4y :

OOGyuatorue

dbopMupoOBaHNE OCHOBOMIOJIATAIOIINX ITOHSITHI U OTIOPHBIX 3HAHHWH, HEOOXOIUMBIX IIPH
M3yYeHUH (PU3HKH U B TIOBCEAHEBHOM KU3HU;

dbopMupoBaHUE YKCIICPUMEHTATBHBIX YMEHUM: ITOJIb30BATHCS MPOCTESHITUMH TpUOOpamMu 1
WHCTPYMEHTAMH U JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX ;

3HAKOMHUTH C OCHOBAMH KOHCTPYKTOPCKO-TTPAKTHIECKOMN AEATEIHbHOCTH

Hay4YUTh yUYAIINXCSI CAMOCTOSITEIbHO aHAIM3UPOBATh KOHKPETHYIO MPOOJIEMHYIO 3a/1a4y U
HaXOJUTh HAMIYYIIHI CIIOCO0 e€ pelieHusl.



YUUTHb PCIICHUIO HECTAHAAPTHBIX 3a/1a4
Pa3sBUBATL ITO3HABATCIIbHYIO AKTUBHOCTb U CAMOCTOATCIIbHOCTD yUallluXCs;

PazBuBaromue

pa3BUTh TBOPUYECKUE CIIOCOOHOCTH YUAIIMXCS U MPUBUTUE TPAKTUYECKUX YMEHUI.
pa3BUBaThH YMEHUS aHATM3UPOBATH M PEIIATh 33]]a4H MOBBIIICHHON TPYAHOCTH,
HECTaHJIapPTHBIC IOTUYECKUE 3a0a9n

pa3BUBaTh BHUMAaHUE, MMAMSTh, JOTHUECKOE M a0CTPAKTHOE MBIIIICHUE, IPOCTPAHCTBEHHOE
BOOOpaXeHHUE;

pa3BUBaTh YMEHHUE OPTaHU30BATh COOCTBEHHYIO YUEOHYIO e TENbHOCTD, JeNIaTh
JOCTYIIHBIE BBIBOABI U 00O0OIICHHSI, 000CHOBBIBATH COOCTBEHHBIE MBICIH, PACCYXKIATh;

BocnurarensHbie

BOCIIUTHIBATH ITOJIOKUTEIBHBIE KAYECTBA JINYHOCTH.
BOCIIUTBIBATh HHTEPEC K MPEIMETY,

pacIMpsTh KOMMYHHUKATUBHBIC CIIOCOOHOCTH JCTCH;

(GbopMHUpPOBATH OCOZHAHHBIC MOTHBBI YUCHUS;

(dbopMHUPOBATH KYJIBTYPY TPYJIa U COBEPIICHCTBOBATH TPYI0BBIC HABBIKH;

IpUBJIEKAaTh OOyJaromuXxcs K 00MeHny nHpopMalue B Xoie CBOOOHOr0 OOIICHHS Ha
3aHIATUIX

Pasznen 2
I[lnanupyembie pe3yabTaThl

OBnazeHue 3HAHUSMU U YMEHUSIMHU, HEOOXOMMBIMU B MIOBCETHEBHOM KU3HHU,
TIO3BOJISIONIMMHU OPUEHTUPOBATHCS B OKPY’KAIOIIEM MUPE, 3HAYUMBIMH JIJIs1 COXPaHEHUS
OKpYXaloIeh cpeibl U COOCTBEHHOTO 3/I0POBbS.

dopMupoBaHHUE U Pa3BUTUE Yy 00YUAIONIMXCSl 3HAHUI OCHOB COBPEMEHHBIX (PU3NUYECKUX
TEOpHil (MOHITUH, TEOPETUUECKUX MOJENEH, 3aKOHOB, 3KCIIEPUMEHTAIIBHBIX PE3YIBTATOB);
CUCTeMaTH3alluy HaYYHOU WH(OOPMAITUU(TEOPETUIECKON 1 SKCIIEPUMEHTAIbHOM);
BBIJIBUOKEHHS TUIIOTE3, IUIAHUPOBAHUS SKCIIEPUMEHTA WU €r0 MOACIUPOBAHMNS; OLICHKH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOU MH(OPMAIINU, BO3MOKHOCTH €€ MPAKTUYECKOTO
ucrnoyib3oBanusi. O0yUaromuecs JOKHBI TOHUMATh CMBICHT H3y4aeMbIX (PU3NYecKux
MOHATHH, PU3NYECKUX BETUYHH U 3aKOHOB.

OoO0yuarommecs 10JKHbI 3HATH:

v’ CMBICJ MOHATHIA: HU3HUecKOe sIBIeHNE, DU3NIECKUI 3aKOH, BEIIECTBO,
B3aUMOJICHCTBHE, DJICKTPUUECKOE T10JIe, MArHUTHOE TOJIe, BOJIHA, aTOM,

v cMbICT QU3HYECKHX BeJTHYHH: BHYTPEHHSSI DHEPTHUS, TEMIIEPATYPa, KOJTHIECTBO
TEIIOTHI, , BIIAXKHOCTh BO3AYyXa, AJIEKTPUUYECKUH 3apsijl, CUIIa SJIEKTPUUYECKOro TOKa, ,
paboTa ¥ MOIIHOCTb JEKTPUUECKOT0 TOKA, POKYCHOE pacCTOSIHUE JIMH3BI;
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v’ cMbICT (pu3HYecKuX 3aKoHOoB: [Tackamst, Apxumena, HpoToHa, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS UMITYJIbCA U MEXAaHUYECKON DHEPTUH, COXPAHEHUS YHEPTUHU
B TEIUTIOBBIX MIpoueccax, Oma Juis ydacTKa dJIEKTpU4ecKon uenu, xoymna—JIenna,
MPSAMOJIMHENHOIO PAaCIPOCTPAaHEHN CBETA, OTPAKEHUS CBETA

Oo0yuaromuecsi 10J2KHbI YMETh:

OnuchiBaTh U OOBACHATH (DU3NUECKUE SIBIICHUS U CBOMCTBA TEJl, B3aUMOJICHCTBUE
ANEKTPUUYECKUX 3aps0B, B3aUMOJECHCTBIE MAarHUTOB, ACHCTBUE MAarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM, TEIJIOBOE JEHCTBHUE TOKA, IJIEKTPOMArHUTHYIO UHTYKITUIO,
OTpa)K€HUE, MPETIOMJICHUE U JUCIICPCUIO CBETA, OTIIMYATh TUIOTE3bl OT HAYYHBIX TEOPHUH,
JienaTh BEIBOJIbI HA OCHOBAHUU DKCIIEPUMEHTATBHBIX IAHHBIX, IPUBOJUTH MPUMEPHI
MPAKTUYECKOTO UCIIOIB30BAHUS MMOJTYUYCHHBIX 3HAHUH, BOCIIPUHUMAThH U CAMOCTOSITETLHO
orieHUBaTh HHGOPMaIUIo, coaepxkamrytocs B CMU, aTepHeTe, HaydHO-TIOMYISIPHBIX
ctaThsix. Mcnonap3oBaTh pu3nyeckue mpuOOphl U U3MEPUTEIbHBIE HHCTPYMEHTHI JIJISI
u3MepeHus: Gpuznueckux BeudIuH. [IpeacTaBiasTh pe3yabTaThl U3BMEPEHUHN C TTOMOIIIBIO
TaOIuIl, TPaUKOB U BBISBIIATH HAa 3TOM OCHOBE AIMITUPUUYECKUE 3aBUCUMOCTH H
PUBOJAUTH IPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHUS (DU3NUECKUX 3HAHUK 0
MEXaHUYECKHUX, TeTUIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

v/ pemiathb 3a1a4d HA IPUMEHEHNe U3YYEeHHBIX (PU3HYECKHX 3AKOHOB;

v’ 0CYLIECTBJISATH CAMOCTOSATEILHBIA MOMCK HHPOPMANMH €CTECTBEHHOHAYYHOIO
COJIEp)KaHMsI C UCTIOJIH30BAHUEM PA3TUYHBIX UCTOUYHUKOB (YU€OHBIX TEKCTOB,
CIIPaBOYHBIX U HAYYHO-TIOMYJISIPHBIX U3/JaHHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHeT), e€ 00paboTKy U IpeAcTaBieHre B pa3HbIX opMax (CI0BECHO,
C TIOMOIIIBbIO TPa(UKOB, MATEMAaTHUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX
CXeM);

HCIOJIb30BATh NPUOOPETEHHbIE 3HAHUS MU YMEHMSI B IPAKTUYECKOM /1€ TeJIbHOCTH

U MOBCETHEBHOM "KU3HM JJIA:

v’ o0ecnieueHus: 0€30IIaCHOCTH B IPOLECCE MCIIOIb30BAHMS TPAHCIIOPTHBIX CPEICTB,
AIEKTPOOBITOBBIX TPUOOPOB, AIEKTPOHHON TCXHUKH,

v/ KOHTPOJISl UCIPABHOCTH 3JIEKTPOIPOBOAKH, BOJOIPOBOIA, CAHTEXHUKH U Ta30BhIX
pubOPOB B KBAPTHUE;

CpencrBamu peajm3anuu NporpaMMbl Kypca siBJIsieTCS

- co3maHue aTMocephbl 3aMHTEPECOBAHHOCTH KaXKJIOr0 YUCHUKA B paboTe Kiracca myTemM
BOBJICUCHHS €T0 B YUEOHYIO JESITEIbHOCTD;

- CTUMYJIMPOBAHHUE YYAIIUXCS K BHICKA3bIBAHUIO, UCITOJIB30BAHUIO PA3IMYHBIX CIIOCOOOB
BBITIOJIHEHMS 3aJaHUM;

- HCIOJIb30BAaHUE HA 3aHATHUAX PA3JIMYHOTO JUIAKTUUYECKOr0 MaTepuaia, O3BOJISIONIETO
y4ariuMcsl BBIOMpaTh Haubojee 3HaYUMbIe 11 HUX BUABI M (hOPMBI yIEOHOTO
CoAepKaHUS;



- IPOBEJICHUE HA 3aHATHAX 3aHUMATEIBHBIX OMBITOB, YTO 3HAYUTEIHHO YCUIUBAET
MHTEPEC YUYECHUKOB K MPEAMETY, PA3BUBAET JIOTHUECKOE MbIILIEHUE, (POPMUPYET
HCCJIEeI0BATEIbCKUE HABBIKK, OMOTAET MPHU BbIOOpPE MPOPUIBHOTO 00yUEHUS.

Ilpeomemuvimu pe3ynromamamu nporpaMMbl BHEYPOUHOU JESTEIBHOCTH SBISIOTCS

1. yMeHHE TOJIB30BAaTHCA METOJaMU HAYYHOTO IIO3HAHMS, MPOBOJIUTH HAOIIOICHUS,
IJTAHUPOBATH U TTPOBOUTH AKCIIEPUMEHTHI, 00padaThIBaTh PE3YIbTATHl H3MEPCHHUIA;

2. HAy4YUTHCS TOJH30BAThCS HM3MEPUTCIBHBIMUA TpUOOpamMu (BECBI, JIUHAMOMET,
TEPMOMETP), COOMpaTh HECIOXKHBIC OKCIICPUMEHTAIBHBIC  YCTAHOBKH IS
MIPOBEICHUS MPOCTEHUIIINX OIIBITOB,;

3. pa3BUTHE DJJICMEHTOB TEOPETHYECKOTO0 MBIIUICHUS Ha OCHOBE (HhOPMHUPOBAHUS
YMCHHMH yCTaHABIIMBATh (PAKThI, BBIJICIATH TJIABHOE B N3y4aeMOM SIBJICHUH, BBISIBIISTh
NPUYUHHO-CIICJICTBCHHBIC CBSI3M MEXKIy BEJIUYMHAMHM, KOTOPHIE €r0 XapaKTEPHU3YIOT,
BBIJIBUTATh TUTIOTE3bI, OPMYIUPOBATH BBHIBOJIBI;

4. pa3BUTHE KOMMYHHKATHBHBIX YMCHHI: TOKJIAJABIBATh O PE3yJbTaTax dKCIICPUMEHTA,
KpaTKO M TOYHO OTBEYATh Ha BOIPOCHI, MUCIOJIL30BATh CIPABOYHYIO JMTEPATYPy U
JApyTHe HCTOYHUKHA WH(DOpMAIUy.

Memanpeomemuvimu pe3yibmamamu TPOTPaAMMBbl BHEYPOUHOU JIEATEITHBHOCTH
«®Du3mKa B 33/1a4ax M SKCIICPUMEHTAX) SIBJISIOTCS

1. oBnmajieHWe HaBBIKAMH CAaMOCTOSTEIBHOTO MPHOOPETEHUS HOBBIX  3HAHWH,
OpraHm3anuu y4eOHOW JesATENIbHOCTH, TIOCTAHOBKH IIeJIel, IUIaHUPOBAHUS,
CaMOKOHTPOJISI ¥ OLIEHKU Pe3yJIbTaTOB CBOCH ACSITEILHOCTH, YMEHHUSIMH MPEIBHUIIETH
BO3MOJKHBIEC PE3yJbTaThl CBOUX JCHCTBHIA;

2. IpUOOpETEHHE OIbITa CAMOCTOSITEIIPHOTO TIOMCKA aHaIM3a U 0TOopa HHPOPMAIIHH C
UCTIOJIh30BAaHUEM PA3IIUYHBIX UCTOYHUKOB U HOBBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHH
JUTS PEIICHUs DKCIICPUMEHTAIBHBIX 33]1a4;

3. ¢opmupoBaHME YMEHHH paboTaTh B TPyNIleé C BHIIOJIHCHUEM Pa3IMYHBIX
COLIMAIBHBIX POJICH, IPEICTABIATh M OTCTAUBATh CBOM B3IUIAIBI M YOSKICHHUS, BECTH
TUCKYCCHIO;

4. oBNaJieHUE IKCIIEPUMEHTAIHHBIMUA METOJAMU PEIICHUS 3a/1a4.

Juunocmuvimu pesyibmamamu NporpaMMbl BHEYPOUHOU AeATENBHOCTH «DPH3UKa B
3a/1avax U SKCTIEPUMEHTAX) SBIISTFOTCS

1.  chopMHpPOBAaHHOCTH MO3HABATEIILHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U
TBOPYECKHUX CITOCOOHOCTEH ydJammuxcs;

2.  CaMOCTOSATEIIBHOCTh B IPHOOPETCHUH HOBBIX 3HAHWU M MPAKTHICCKUX YMCHHIA;,

3.  mpuoOpeTeHHe YMEHHs CTaBUTh Mepei cCOO0M Mo3HABATEIIbHBIC IICJIH, BHIJIBUTAThH

TUIIOTE3bI, JOKA3bIBATh COOCTBEHHYIO TOUKY 3PEHHS;
4.  mpuoOpeTeHue MOJ0KUTEIBHOTO YMOITMOHAIEHOTO OTHOIIIEHUS K OKPYKAIOIICH
MIPUPOJIE U caMOMy ce0e Kak YacTu MPUPOJIbI.

Pasznen 3



Coaep:xanune yueOHOro Kypca
Conepxanue nporpamMmmbl
CrpykTypa Kypca OpUEHTUPOBAHA HA PACKPBITUE JOTUKHU MTO3HAHUS OKPYKAIOIIET0 MUpa:
OT MPOCTEUIINX SIBIICHUMN NPUPOJIBI K CIOKHBIM (PU3HMUECKUM MPOIEccaM; OT MUKPOMUpA K
MaKpOMHUPY.
Kypc conepxut 3aHuMaTeNbHBIM MaTepHall, YIIyoJsieT U paclIupsieT 3HaHUsI yJaluxcs 00
00BbEKTaX MPUPOIBI U SIBJICHUAX, TPOUCXOAIINX B HEH; KaK PETUCTPUPYIOT BOJIHBI, POJIb
3ByKa B KU3HU YEJIOBEKA, KaK 3aMUCATh 3BYK; MIPOUCXOKICHNE MOJTHUU U TPOMa, CITIOCOOBI
3alUTHl OT MOJIHUH, TETJIOBOE JIEUCTBUE TOKA U €r0 IPUMEHEHHE B OBITY; IPUHIIUIIBI
PaMOCBA3M; IPUPOY CBETA, MPUPOIY MUPAKEH, OpraHbl 3pEHUs YEJIOBEKA U JKUBOTHBIX,
OCHOBBI TUTHEHHI 3peHust. Kak BeIpamuBaTh KpUCTAILIBI (TOBAPEHHOM COJIU UK MEJTHOTO
KyIopoca), 00bsICHATh, KAK BO3HUKAET 3BYK, KaK YCTPOCHBI MY3bIKaJIbHbIE HHCTPYMEHTHI,
OOBSICHSITH MIPUHIIUI JICKTPU3ALNH PA3TUYHBIX TEJ U JEMOHCTPUPOBATH B3aUMOJICHCTBHE
AIEKTPUUYECKUX 3aPSI0B, 3aIIUINATHCS OT MOJHUU B TIOJIEBBIX YCIOBUSX, U3YYUTh IPUHIIUI
PabOTHI AIECKTPUUECKOTO JABUTATEINS, TeHEpATOpa.
®OPMBbI OPTAHU3AIINM BHEYPOYHOM PABOTHI
Bueypounas pabora o ¢usruke MOKeT ObITh OpraHU30BaHa B CAEAYIOMUX hopMax:
DKCKypcuu
KPY>XKH, CEKIIUU
KpYTJble CTOJIbI, KOHGEPEHINH, TUCITYThI, IIKOJIbHBIE HAYYHbIC
0O0IIeCTBA OJIMMITUA]IBI, KOHKYPChI COPEBHOBAHMSI, TIONCKOBBIE U
Hay4YHbIE HCCIIeJOBAaHUSI OOIIECTBEHHO MOJIE3HbIEC MPAKTUKH U T. 1.
Buabl yueOHoil 1eITeJIbHOCTH
Cnymanue yauTens
CiymaHnue u aHaJlu3 JOKJIaJ10B
Ot60p MaTepuana U3 HECKOJIbKUX UCTOYHUKOB
Hanucanue noxmnanos, pedeparon
[IpocMoTp Mo3HABATENBHBIX HUIBEMOB
[Touck oObscHEeHHS HAOTIOJTaEMBIM COOBITHSIM
Omnpenenenue CBONCTB MPUOOPOB MO YepTEKaM U MOJACIISAM
AHaJIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CUTyaIlui
OnebIT U Uccaea0BaTENbCKAS AEATEIbHOCTD
Peniennie pa3anyHbIX SKCIEPUMEHTAIbHBIX 33/1a4
COopka snekrpouenen
Hcnonp3oBanue n3MepuTeIbHbIX NPUOOPOB
[TocTanoBKa ONBITOB
JlmarHocTuka v yCTpaHEHHE HEUCITPAaBHOCTEH TPrOOPOB
KonctpyupoBanue u MoJenupoBaHue

Pa3nea 4



KaJIEHIIapHO —TEMATHYECCKOC IVNIAHUPOBAHUE

Paznen nporpaMmasl ®opmbl pabOThI Bcero | [lata
4acoB | IPOBEJICHUS
1 | BBoaHoe 3ansaTHE DKCKypcHst 1
OcCHOBBI ITMHAMHUKH 64
2 | Hayka o nBmxenunu ten. OO6cyxeHue cTaTby caiita WWW. 1
Yckopenue elementy.ru o cnoco6ax onucaHus
JBH>KEHUS. AHAJIN3 WILTFOCTPATUBHOTO
Marepuala Ha mpuMepe MynbT(huIbMa
«BoBKa B TpUJIEBATOM LIAPCTBE»
3 | Cunsl B mpupoae OO6cyx1eHne npou3BeIeHu i 1
KJIACCUYECKOM JIUTEPATYPHI, B KOTOPBIX
OTIMCBHIBAIOTCS PA3IMYHbIE CUIIBI.
4 | JIBmKeHue Tell oy Konkypc meronoB pemienus 3anad Ha | 1
NeCTBHEM HECKOJbKUX cull | TeMy «Mos 3a1aua Ha
OTHOCHUTENILHOCTb JIBUKEHHS»
5 | PeaktuBHOE OO6cyx1eHne NpoeKTOB 1
IBIDKeHne. PasButue
PEaKTUBHON TEXHUKH
6 Pakets1. O.K.IlnankoBckuit OO0cyxieHre JOKIaA0B U pe3eHTarui | 1
y4aluxcs Ha TEMY:
«PeakTHBHOE JBIKCHHE B IIPUPOLIEN.
7 | Ucnonp3oBanue 3HEprun BeimonHeHne npakTHYecKuX padboT 1
BOJIbI U BETPA B MajblX Tpynnax, Ipe3eHTalus H
o0cyx/ieHue pe3yabTaToB
TenJioBble siBJIeHUA 44
8 | Temneparypa 1
9 | Beep. I'peer nu Byasp? 1
10 | Kakyto xapy Mbl ClIOCOOHBI OO6cyxaeHne npe3eHTauun 1 1
nepeHocuTh. OXJaXJarolue | pe3yabTaToB IPOEKTHBIX PadoT
COCYAbI y4almxcs o NpeAsIoKeHHON
TEMaTHKE.
11 | Baaxunocts. Ee pousib B sxu3nu | [Ipesenranus u oocyxaenue 1
pe3ynbTaToB padoT.
3Byk 64
12 | Ponb 3ByKa B *KM3HU Y€TIOBEKA | DKCKYPCHs B IIapK 1
13 | Kak 3anucats u nepenars OO6cyxaeHne 3KCIepUMEeHTATbHBIX 1
3BYK IIPOEKTOB
14 | IlpuHuun paguocsssu OO6cyxeHne N0KIaI0B U Ipe3eHTaui | 1
15 | Uso6perarenu pamuo yuamuxcs Ha Temy: «Mcropus 1
Pa3BUTHSI PaJUO U €TO
MCII0JIb30BAHUE.
16 | Kax cupimar xuBoTHbIE BrimonHeHue npakTHYecKuX padboT 1




17 | Oxo0. Oxonokauus B MajblX Ipynnax, Ipe3eHTauus u 1
00CyXJIeHHE PE3yIbTaTOB
CTATHUKA -2 YACA

18 . Pewenne skciepuMeHTaNbHBIX 3a0a4. | 1

Aeficteus  5I1.TOKA BhInosHEHre MPaKTHYECKOH paboThl B
1 ero MaJbIX rpynmnax,
IpUMCHCHNC 00CYyXK/IeHHE Pe3yIbTaToB.

19 | IlpumeHeHne MpoCThIX OO6cyxenue JIOKJIaJIOB nl|1l
MEXaHHU3MOB B Ope3eHTalMi yJyaluxcsi Ha TEMy:
CTPOUTENBCTBE: OT 3eMJIIHKH | «[IpuMeHeHne MpoCThIX MEXaHU3MOB
1o Hebockpebda B TexHHKe». M3ydeHne u aHanms3

WUTIOCTPAaTUBHOIO ~ MaTepuana  Ha

npuMmepe MyiabTOUIbMOB «Hebypatika

u ['eHa ctposT nom», «Manarackap»

NMITYJbC. 3AKOH COXPAHEHUSA UMITYJIBCA -3 YACA

20 | Kak BHI sIXTy Ha30BeTe. .. Urenue u oOCyXeHHUE CTaThH caiiTa 1

Www. elementy.ru o 3aMKHYTBIX

CUCTEMaX M 3aKOHE COXPAaHEHHUS

nMmnynbca. M3ydenne u ananus

WJUTIOCTPATUBHOTO MaTepHasa Ha

npuMepe MyabThUIbMa

«ITpukmoyenus kanutana BpyHrems»

21 | PeakTuBHOEC JBIKEHHE B OO0cyxieHne JOKIaA0B U pe3eHTamuii | 1
IIPUPOJIE. y4aluxcs Ha TEMY:

«PeakTHUBHOE IBMKCHHE B IIPUPOLEY.

22 | Paccnenosanue [TII ¢ Konkypc paboT Ha anroput™mpenienus | 1
ITOMOIIBIO 3aKOHa 3aJa4 0 yKa3aHHOH Teme (Ha npumepe
COXPAaHEHHUS UMITyJIbCa BUJIEOMATEPHAIIOB U3 UHTEPHETA)

MEXAHHUYECKHUE KOJIEBAHUSA U BOJIHBI - 3 YACA
23 | Buapl MasTHUKOB U UX Yrenue n o0CyXJIeHHE CTaTbU caiiTa 1
KOJICOaHUIA. www. elementy.ru o Bugax KojecOaHmii
U MasiTHUKOB. M3ydyeHue u anaims
pE3yIbTAaTOB 3KCIIEPUMEHTOB C
MasiTHUKaMHU.
24 | Yto nepeHocuUT BoJHA? OO6cyxeHne BuieoMaTepuasIoB U3 1
MHTEpHETA
25 | KoneGarenbHble cUCTEMBI B OO6cyxeHne N0KIaI0B U Ipe3eHTaui | 1
IIPUPOJIE U TEXHUKE yuamuxcs Ha teMy: «KonebaTenbHble
CHUCTEMBI B IPUPOJIE U TEXHUKEN.
IJIEKTPOMATI'HUTHBIE KOJIEBAHUSA U BOJIHBI — 2 YACA
26 | OxcriepuMeHTaIbHasA BrimonHenue mnpakTuuecko paboTsl | ]

IIpoBepKa cBOMCTB DM BOJIH.

B MaJbIX
pe3yJIbTaToB.

rpynmnax, oOCyXJIeHHe




27 | UccnenoBanue Pemenue skcnepuMeHTanbHbIX 3a0a4. | 1
3IEKTPOMArHUTHOTO BrImonHeHnne npakTHUecKon paboThl B
n3nyyenuss CBU-neun MaJIbIX TPYINIax, 00CYKIeHNE

pe3yabTaToOB.
OIITUKA -4 YACA
2 OO6cyxacHue JIOKJIAJI0B ull
8 Kak wuccnenoBasm cBeTOBBIE y .
MpPE3CHTALMM  yJalllUXCsl Ha TEMY:
SIBJICHUSI U KaK UX UCCIICAYIOT .
«ccnenoBanre CBETOBBIX SIBICHHI.
TENepsb. N3srorosnenue
. PaGora B Manmblx Trpymnmax —Haju
MOJIENIH KAJIEWIOCKOIIA. .
MOJEJIBI0 KAJIEHJOCKOTIA.

29 DKCIePHMEHTAIbHAS Boinonnenue npakruueckoit pabotel B | 1
MPOBEPKA 3aKOHA OTpakeHust | MAIBIX rpymrax,

CRETA. 00CyX/IeHHE Pe3yIbTaTOB.

30 Jlabopamopnas paboma: Brinmonnenue npaktuueckoi paboTel B | 1
«3Mepenne TOKa3aTens MaJlbIX rpymrax,

TPETOMIEHHS BOJBI 00CyX/IeHHE Pe3yIbTaTOB.

31 | Kak ornmuarorca nokasarenu| Pabora B mManbix rpynnax. Pemenwe | 1
IMIPEJIOMIICHU IBETHOTO IKCIIEPUMEHTAJIbHBIX 3aaad,
CTEeKJIa 00CYyX/IeHHE Pe3yIbTaTOB,

IIOCTPOCHHE rpaduueckoit

3aBHCUMOCTHU MoKa3aresst

IIPEJIOMJIEHUS CBETA OT €r0 4acTOTHI.
OU3BUKA ATOMA U ATOMHOI O AJPA —3 HACA

32 | llornomenue u ucmyckanue | UTeHUe v 0OCY)KJIEeHUE CTAaThU caiTa 1
CBETa aromamu. | WWW. elementy.ru o Bumax
OnTruyeckue CreKTpsl. ONTHUYECKUX CIIEKTPOB U UX

INPUMEHEHUH K XUMHUYECKOMY aHAIIU3Y
COCTaBa TeJl.

33 | Usmepenue KIIJ[ conneunoii | Pemienue skcnepuMeHTanbHbIX 3a0a4. | 1

Oarapeu Brinonnenue npakTuueckoil paboTsl B
MaJbIX FpyIIax, o0CyXAeHne
pE3YNbTATOB.

34 | BiusiHue painoakTUBHBIX OO6cyxaeHne AOKIaJ0B U pe3eHTauii | 1
W3JIyYECHUU Ha KUBbIE y4dallluXcsa Ha TEMY:.

OpraHU3Mbl «Pannanus BpeaHas U NoJie3Has».
Pa3zgea 5

Cnncok Jurepatyphbl.

[Tporpammer pakynbTaTUBHBIX KypcoB 1o dusuke (24), MockBa

«IIpocsemenue».

M.E. TynbunHCcKUl «3aHUMAaTENbHbIC 3a1a4l-IapaTOKChl U COPUZMBIY.

A.E. Mapon «/Iunaktudeckuit matepuan-9 knaccy; «3aganus no gusuxer». 0 B.A.

Bbypos, A.W. UBanoB «®poHTaNbHbIEC SKCIIEPUMEHTAJIbHbBIC 3aaHus 10 (hu3nuke9

KJIacC».

10




* SL.U. IlepensMman «3anuMarenbHas puzukay (1-24). 0 M.U brnynos «becenbl 1o
puznke»

* A.C. EnoxoBuu « CnpaBouHUK 1o (¢u3nke u texuuke» [ «Herpanuunonuele ypoxu,
BHEYpOuHble MeponpusTus» 0 CnaiigoBbie Npe3eHTalUd YUUTEIS.

* DnekrpoHHOoe u3nanue «BupryansHas mkosa Kupunna u Medponus» 9 kiace

udposbie o0pa3oBaTe/ibHbIE pecypchl U 00opynoBanue: [{udposas nadoparopus
«Touka pocrta»
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