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1.KoMmnjiekc OCHOBHBIX XapaKTEePUCTHK NMPOrpaMMbl
1.1. lTosicHuTeNIbHAS 3aIUCKA
HopMmaTusHbie npaBoBbie 0CHOBBI pa3padorku JOOII:
» OenepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B POy.

» KoHuenuus pa3BuTHs TOMOTHUTEIHLHOTO 00pasoBanus neteil (Pacmopsikenue
[TpaButensctBa PO ot 04.09.2014 r. Ne 1726-p).

» Tlocranosnenue I'maBHOTO rocynapcTBeHHOro canuTapHoro Bpaua PO ot 04.07.2014 Ne
41 «OG6 yrBepxaenuu CanlluH 2.4.4.3172-14 «CanutapHO-31UIEMUOJIOTHIECKHE
TpeOOBaHUS K yCTPOUCTBY».

» Ilpuka3z Munucrepctsa npocsenienns: Poccun ot 09.11.2018 Ne 196 «O06 yTBep)aeHuH
[Topsiaka opraHu3aluy U OCYILECTBIICHUS 00pa30BaTEIbHOMN IEATEILHOCTH 110
JIOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM POTrPaMMam»

» Ilucemo Muno6prayku Poccun ot 18.11.2015 Ne 09-3242 «O HanpaBineHun
uHpopManun» (BMecte ¢ «MeToIu4eCKUMHU PeKOMEHIAUAMU 110 MPOEKTHPOBAHUIO
JIOTIOJTHUTEIBHBIX 00IIepa3BUBAIOIINX ITPOTPaMM (BKITIOYast pa3HOYPOBHEBEIE
HPOTPAMMBI)».

AkTyanbHocTh OCHOBHBIMHU CPEICTBAMH BOCIUTAHUS TBOPUECKOW aKTUBHOCTH U PA3BUTHUS
CHOCOOHOCTEH yyaIuxcst ABISIOTCS SKCIIEpUMEHTaIbHbIE UCCIIE0BAaHUS U 3aauu. Pemenue
HECTaHJAAPTHBIX 3aj1a4 ¥ MMPOBEJCHNE 3aHMMATEIBHBIX YKCIIEPIMEHTAILHBIX 3a/IaHU
CIOCOOCTBYET NMPOOYXKIECHUIO M Pa3BUTHIO Y HUX YCTOMUMBOro nHTepeca Kk (pusuke. B npornecce
00yYeHUs PEIIaroTCst TPOOIEMBI TOTIOJIHUTEIFHOTO 00pa30BaHMS IETEH: OpraHu3aIus
MOJHOLEHHOTO JI0CYTa; pa3BUTHE JIMYHOCTHU B IIKOJIBHOM BO3pacTe.

OOyueHnue BK/II0OYaeT B ce0s cieAyoue OCHOBHbBIE IPpeAMeThI: (PU3NKA.

Bun nporpammbl: MOIUGHUIIMPOBAHHAS TPpOrpaMMa

HanpaBjieHHOCTh POrpaMMBbl: eCTeCTBEHHOHAYYHAS

Anpecat nporpammbl: [Iporpamma aapecosana ooyvarommumest ot 13 1o 16 ner. leru 13-16
JIeT CIIOCOOHBI XOPOIIIO 3aITOMHHATH, TPUMEHSTh Ha TIPAKTUKE 3HAHUS U YMEHHS, TIOJTYICHHBIC B
XO/I€ 3aHATHUH 110 JIOTIOJIHUTENBHON 00111e00pa3oBaTebHON IporpaMme «Pu3nka B
UCCIIETOBAHUSX Y. [[pUHIMIT HHAWBUAYAIEHOTO U MU (HEepeHIIMPOBAHHOTO MTOAX0/1a
IpernonaraeT y4eT JMYHOCTHBIX, BO3PACTHBIX OCOOCHHOCTEH J1eTel U YPOBHS MX IICUXHUYECKOTO
U GU3UYECKOTO Pa3BUTHSL.

Cpok n 00beM 0CBOCHHSI IPOTPAMMBI:

Iroxn, 99 megaroruyecKux 4acoB

®opma 00yUeHHUs1: OUHasl.



Oco0eHHOCTH OpraHu3auMu 00pa30BaTebHOM 1eATeJILHOCTH: IPYIINa OJHOTO BO3pACTa.
Pesxxum 3ansiTHii: 3 yaca B Hexearo (99 yacos B roja).

1.2. llesn, 3a1a4u, 03kH1aeMble Pe3yJbTAThI

Lenw: pazBuTHE y yHalIUXCs MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH, UCCIIEIOBATEIBCKUX U AKCIIEPUMEHTATOPCKUX HABBIKOB B X0J1€ PEIICHUS
MPaKTUYECKHX 33J1a4 U CAMOCTOATEIILHOTO MPUOOPETEHNS HOBBIX 3HAHUH

3amaun:

1. O6pa3oBaTejibHbIE: CIIOCOOCTBOBATH CAMOpEATTU3AIMH YUAIINXCS B U3yUCHUH KOHKPETHBIX
TeM (U3HMKH, Pa3BUBAThH U TOACPKUBATH IO3HABATEIIHHBIA HHTEPEC K U3YUYCHUIO (PH3UKU KaK
HayKH, 3HAKOMHUTH O0YJArOITUXCSI C MOCICAHIUMH JOCTKEHUSIMH HAYKH M TEXHUKH, HAYIUTh
pemarh 3a7ja4i HECTAHIapPTHBIMU METOJIaMHU, Pa3BUBATh NTO3HABATEbHBIN UHTEPEC MPHU
BBITIOJITHCHUH SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN C UCITOIh30BaHUEM HH(POPMAITMOHHBIX
TEXHOJIOTHH.

2. BocniuTaTe/ibHbIE: BOCIIUTHIBATH YOSKIEHHOCTh B BOBMOKHOCTH TIO3HAHUS 3aKOHOB
MPUPOJIBI, B HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIB30BaHUS JOCTHKCHHUI HAYKU U TEXHUKH,
BOCIIMTAHHUE YBKCHUS K TBOPIIAM HAYKU M TEXHUKHU, OTHOIIECHUS K (PU3HKE KaK K DJIEMEHTY
0011e4eI0BeYeCKON KyIbTYpPHI.

3. PazpuBalonme: pa3BuBaTh YMEHUS M HABBIKH O0OYYAIOIINXCS CAMOCTOSITENILHO paboTaTh C
HAyYHO-TIOMYJISIPHOM JIUTEPATYpPOM, yMEHHUS MPAKTHUECKH TPUMEHSATH (PU3NUECKUE 3HAHUS B
JKU3HU, € TBOPUECKHUE CIOCOOHOCTH, POPMHUPOBATH Y OOYUAIOIIUXCS AKTUBHOCTD U
CaMOCTOATEIbHOCTh, MHUIIMATUBHOCTh, OBBIIIATH KYJIbTYPY.
O:xupaembie pe3yabTaThbl:
[Tocne n3ydeHus: mporpaMmbl BHEYPOUHOU JIEATENBHOCTH «DPU3HMKA B 33/1a4ax U
AKCIIEPUMEHTAax» 00yJaroIuecs:

» CHCTEMaTH3UPYIOT TEOPETHUUCCKHUE 3HAHUS U YMEHHUS 110 PEIICHUIO CTaHIapTHBIX,
HECTaHJAPTHBIX, TEXHUUYECKHUX U OJIUMIIMA/IHBIX 337a4 Pa3JIudHbIMH METOJAMU;

» BBIpAOOTAIOT WHAMBHYaJIbHBIN CTHIIb pelIcHNs (U3NICCKHX 32134,

» COBEPIICHCTBYIOT YMEHUS Ha MPAKTUKE MTOJIb30BATHCS MPUOOPAMH, TIPOBOIUTH
u3MepeHus GU3NYECKUX BETUYUH (ONPEAeTsATh [IeHy JAeTeHHs, CHUMAaTh ITOKa3aHus,
coOiroaaTh NnpaBuiia TEXHUKU 0€30I1aCHOCTH);

» Hay4Jarcs MOJIb30BaThCS MPHUOOPAMH, C KOTOPHIMU HE CTAJTKHUBAIOTCS HA YpOKaxX (PH3WKHU B
OCHOBHOH IIKOJIE;

» pa3paboTaroT ¥ CKOHCTPYHUPYIOT IPUOOPHI U MOJENH /ISl OCIeAyIomeil paboTsl B
KaOuHeTe PU3UKH.

» COBEpIICHCTBYIOT HaBBIKM MMCHbMEHHON M YCTHOM PEeYH B IPOIECCe HAITHCAHUS
HCCJIEIOBATENBCKUX padOT, MHCTPYKIUH K BBIMOJIHEHHBIM MOJIENIAM U Ipubopam, npu
BBICTYIIJICHUSAX HAa HAYYHO - IPAKTUYECKUX KOH(EPEHIUAX PA3TUUHBIX YPOBHEH.

» ompenessIT JabHelIee HanpaBJIeHUEe pa3BUTHSI CBOMX CITOCOOHOCTEH, chepy HaydHBIX
HUHTEPECOB, ONPEACIATCS ¢ BBIOOPOM JaibHENIIero 00pa3oBaTeIbHOTO MapLIpyTa,
JanbHenIero npopuis 00y4eHus B cTapiiuei mkosie.

JInuHOCTHBIE pe3yJIbTaThI
JIM4HOCTHBIMU pe3y/bTaTaMU U3Y4YeHHUs Kypca «DHu3uKa B 3aJ1a4ax U KCIIEPUMEHTAaX» SBIISAETCS
(dbopmMHpOBaHUE CIEAYIOMINUX YMEHU:

» OmnpenensTh U BEICKa3bIBaTh IO/ PYKOBOJICTBOM II€Iarora caMbie o0IIme i BCeX

Jro/iel paBuIIa MOBEJCHUS IPU COTPYAHUYECTBE (ITHUECKUE HOPMBI).



» B mpemiokeHHBIX MearoroM CUTyanusx OOMEHHs U COTPYIHUYECTBA, OIUPAsICh Ha
oO1ue A7 BCexX MpaBuiia MOBEACHUS, JIeNIaTh BHIOOD, PU MOJIEPIKKE APYTUX
YYaCTHUKOB TPYIIIHI U N€Jarora, Kak mocTyMUTh.

» CpeacTBOM JOCTHIKEHHSI THX PE3YJIbTATOB CIIY)KUT OpraHU3alMs TAPHO-TPYIIIOBOM
paboTHI.

- KpUTHYECKOE OTHOILICHHE K MHPOPMALUU U N30MPATETbHOCTh €€ BOCIIPUSATHUS;

- OCMBICJICHHE MOTHBOB CBOUX JIHCTBUH MPU BHIMOIHEHUN 33]IaHUI;

- pa3BUTHE JTI0003HATEIBHOCTH, COOOPA3UTEIBHOCTH MIPU BBIIIOJHEHUH PA3HOOOPA3HBIX 3aaHUI
POOJIEMHOTO M 3BPUCTHUECKOTO XapaKTepa;

- pa3BUTHE BHUMATEJILHOCTH, HACTOWYUBOCTH, 1I€JI€yCTPEMIIEHHOCTH, YMEHMSI IPE0]10JIEBATh
TPYIHOCTH;

- pa3BUTHE CAaMOCTOSITEIbHOCTH CYKJEHUI, HE3aBUCUMOCTH M HECTAaHAAPTHOCTU MBILLUICHUS;

- BOCIIUTaHHE YyBCTBA CIIPaBEAJIMBOCTH, OTBETCTBEHHOCTH;

MertanpeameTHbie pe3yJbTaThl:

PerynstuBHbIe yHUBEpCaIbHbIC yUeOHbIE 1EHCTBUSA:

» Omnpenensats 1 GOPMYIHPOBATH LENb ACATEIBHOCTH HA 3aHATHH.

» IlporoBapuBaTh MOCIICA0BATEILHOCTh ICHCTBHIA HA 3aHATHH.

» Y4uThCs BBICKA3bIBATh CBOE MPEIIOI0KEHUE (BEPCHIO) HAa OCHOBE PabOTHI C
WTIOCTpalyel yueOHuKa.

» Yuuthcs paboTaTh MO MPEIJIOKECHHOMY YIUTENIEM TUIaHY.

CpenctBoM (HOpMUPOBAHUS STUX JEHCTBHUI CIYKUT TEXHOJIOTHS MPOOIEMHOTr0 Ihanora Ha
ATare W3y4eHusl HOBOTO MaTepHaia.

»  Y4HTBCS OTJINYATh BEPHOE BBHIMOJIHEHHOE 3aJ]aHNEe OT HEBEPHOTO.

»  YUYUTBCS COBMECTHO C YYUTEJIEM U APYTHMHU YYCHHKAMH JaBaTh SMOIOHAIBHYIO OIICHKY
NESITEIbHOCTH Ha 3aHATHUH.

CpenctBoM (OpMHUPOBAHUS ITUX JEHCTBUN CIIY’KUT TEXHOJIOTHS OLIEHUBaHUS 00pa30BaTEIbHBIX
JOCTUXKEHUH (y4eOHBIX YCIIEXOB).

Ilo3HaBaTe/IbHbIE YHHBepCcAIbHbIe y4eOHbIe AelicTBHA:

OpueHTHpOoBaThCs B CBOEH cHCTEME 3HaHUM: OTIMYATh HOBOE OT YK€ U3BECTHOTO C ITOMOIIBIO
yUUTEN.

» Jlenath mpeaBapuTENbHBINA 0OTOOP NCTOYHUKOB MH(POPMAIIUU: OPUEHTHPOBATHCS B

yueOHUKe (Ha pa3BOpOTE, B OTJIABJICHUH, B CIIOBApE).

J1o6bIBaTh HOBBIE 3HAHMSI: HAXOJIUTh OTBETHI HAa BOIPOCHI, UCMOJIb3Ys Y4eOHUK, CBOMI
YKU3HEHHBIHN ONBIT ¥ MHPOPMALUIO, TOJYyYEHHYIO Ha YPOKE.

[IepepabarbIBaTh MOTYyYEHHYIO HHPOPMALIMIO: €TaTh BHIBOABI B pe3yJIbTaTe COBMECTHON
paboThI KOJJIEKTHBA.

[TepepabatbiBaTh MOTyYEHHYIO HH(POPMAIIHUIO: CPABHUBATD U KJIACCU(DHUITUPOBATD.
ITpeoOpa3oBbIBaTh HH(GOPMAIIHIO U3 OJTHON (POPMBI B IPYTYIO: COCTABIIATH (PU3NUECKUE
pacckasbl 4 3a/1a4i Ha OCHOBE MPOCTENIINX (PU3NIECKUX MOojeNel (IpeAMETHBIX,
PHCYHKOB, CXEMaTHYECKUX PUCYHKOB, CXEM); HAXOAUTh U (YOPMYIHUPOBATH pEIICHUE
3aJ]a4M C TOMOIIbIO MPOCTEUITUX MOeNel (TPeAMETHBIX, PUCYHKOB, CXEMaTHUECKUX
PHCYHKOB, CXEM).

» CpenctBoM (hOpMHUPOBAHUS ITHX JCUCTBUN CIIY)KUT YUeOHBINH MaTepUal U 3aJIaHus,

OpPUEHTHUPOBAHHbBIE HA JINHUU Pa3BUTHS CPEICTBAMHU IPEIMETA.

KoMMyHHKAaTHBHBIE YHHBeEPCATbHBIE YueOHbIEe AeiicTBHS:

» - YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHUS Ha BHIOOP OCHOBAHUM M KPUTEPUEB MTPU

BBIJICICHUY IPU3HAKOB, CPABHEHHUH U KiIacCU(UKaLUH 0OBEKTOB;

» - YMEHHE BBICIYIINBATh cOOECETHUKA M BECTH JUAJIOT;
» - criocOOHOCTb IPU3HABATh BO3MOKHOCTD CYIIIECTBOBAHUS PAa3IMUHBIX TOUEK 3pEHHS U IIpaBa

Ka)KJIOTO UMETh CBOIO TOUKY 3PEHHS;
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- YMEHUE MJIaHUPOBATh Y4eOHOE COTPYIHUYECTBO C IEJar0roM U CBEPCTHUKAMM:

OTIpeNeNATh 1eNu, PYHKIUI yUaCTHUKOB, CIIOCOOOB B3aUMOJICHCTBHUS;

- YMEHHE OCYLIECTBIIATH IOCTAHOBKY BOIPOCOB: NHULIMATUBHOE COTPYIHUYECTBO B IIOMCKE U
cbope nHpOpMaLny;

- YMEHUE pa3peliarb KOHQIUKTHI: BBISBIECHUE, UACHTU(DUKALMS TPOOJIEMBI, IOUCK U OLIEHKA

IbTEPHATHUBHBIX CLIOCOOOB pa3peieHns: KOH(IUKTA, IPUHATHE PEIICHHS U eT0 pean3alis;

- YMEHHE YIPABIATH NOBEICHUEM IIapTHEPA: KOHTPOJIb, KOPPEKLUS, OLIEHKA €T0 ICHCTBUN;

- YMEHHE C JOCTATOYHOU MTOJIHOTON U TOYHOCTBIO BbIpaXKaThb CBOU MBICIU B COOTBETCTBUH C

3aJa4yaMHy U yCIOBHSIMH KOMMYHHUKALUU;

- BJIaJICHHE MOHOJIOTUYECKOH M JMAJIOTHUECKON (hopMaMu peyH.

KoMIeTeHTHOCTHBIN TOIX0/] peaIu3aliy IPOrpaMMBbl II03BOJIIET OCYILECTBUTH
¢dopmupoBaHue Yy 00yJaromerocst Kak JHYHOCTHBIX, TaK U MPOo(ecCHoHaNbHO-
OPUEHTHPOBAHHBIX KOMIIETEHIMH Yepe3 UCIoib3yeMble (POPMBI U METOABI 00Y4EHNH,
HAIEJIECHHOCTh Ha IPAKTUYECKUE PE3YIIbTAThI.

B npornecce 06ydyenus no nporpaMMe y o0yuaromerocsi popMHUpYIOTCsl yHUBEpCaIbHbIE
KOMIIETEHIINH:
- HaJIM4Me BBICOKOTO II03HABATEILHOTO MHTEPECA;
- YMEHHE OPUEHTUPOBATHCSA B MH(OPMALIOHHOM IIPOCTPAHCTBE, MPOAYKTUBHO
MCII0JIb30BaTh TEXHUYECKYIO JIUTEPATYPY ULl IOUCKA CIIOKHBIX PELICHUH;
- YMEHHUE CTaBUTh BOIIPOCHI, CBSI3aHHBIE C TEMO MPOEKTa, BEIOOp Hanbosee 3(h(HheKTUBHBIX
pelIeHni 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUM;
- HaJIM4Me KPUTHYECKOTO MBILUIECHUS;
- IPOSIBJICHUE TEXHUYECKOTO MBIIIJICHHS, [I03HABATEIbHON AESTEIbHOCTH, TBOPYECKOU
VMHUIMATUBBI, CAMOCTOSTEIbHOCTH;
- CIOCOOHOCTh TBOPUYECKH pelllaTh TBOPUYECKHE 3aJauu;
- TOTOBHOCTb U CIIOCOOHOCTb MIPUMEHEHHS TEOPETUUECKUX 3HAHUMN
- CIIOCOOHOCTH MPABUJIBHO OPraHU30BbIBaTh pabodyee MECTO U BpeMs ISl TOCTHIKEHHUS
MIOCTaBJICHHBIX LIEJIEH;
[TpenMeTHbIE KOMIIETEHIINMH
o0yyaroImuecs 10JKHbI 3HATh:
- IpaBujIa 6€30MacHOrO NOJIb30BAHUS HHCTPYMEHTAMU M 000PY1I0BaHUEM;
- KOHCTPYKTUBHBIE 0COOCHHOCTH pa3IMYHbIX IPUBOJIOB U JATYMKOB U (PU3UUECKUE 3aKOHBI,
JIeKale B OCHOBE UX (PYHKIIMOHUPOBAHUS;
B pe3ynbraTe ocBO€HUS MporpaMmbl, 00yJarouecs JOMKHBl YMETh!
- OO0 1aTh TEXHUKY 0€3011aCHOCTH;
- COCTaBUTH IIJIaH MIPOEKTA, BKIIOYAs: BEIOOP TEMBbI; aHAIN3 MTPEIMETHOM 001acTu; pa3oueHue
3a[]a4u Ha M0/13a1a4u;
- ACII0JIB30BATh OCHOBHBIE aJITOPUTMHUUYECKNE KOHCTPYKIUH JIJIsl pELICHMS 3a/1a4;
- IOCTPOUTH KOMITO3UIIHUIO;
- IPUMEHATH [TOIYYEHHBIE 3HAHUS B IPAKTHUUECKOM €ATEIbHOCTH;



1.3. Conepskanue nporpaMmbl

YyeOHblii mJ1an

Neri/it

HazBanmne pasaciia, TEMbI

KommuecTBo yacos

Bcero

Teopus

IIpakTuka

®dopma
aTTeCTalluH,
KOHTPOJISI

Onoruka

24

10

14

B3anmokoHTp
OJlb,
CaMOKOHTPOII
b.
TecTtupoBanu
e

Mexanuueckue aBiIeHU.

36

14

22

B3anmokoHTp
OJlb,
CaMOKOHTPOII
b.
TecTtupoBanu
e

MonexymnsipHasi pu3uKa

15

10

B3anmokoHTp
OJlb,
CaMOKOHTPOII
b.
TectupoBanu
e

3J'IeKTpOMaFHI/ITHBI€ SIBJICHUSA

24

17

B3anmokoHTp
OJlb,
CaMOKOHTPOII
b.
TectupoBanu
e

Conep:xanue y4eOHOro mjiaHa

1. OnrTuka

1.1 Teopusn

DJIEMEHTHI T€OMETPUYECKON ONTHKHU: 3aKOHBI FT€OMETPUUYECKON onTUKH. [1mockoe 3epkaio.
Wntepdepennus cera. Audpakius ceera. JJudpakunonnas pemeérka. Jucnepcus cera.
JInnza. dokycHoe paccrosiHue TUH3BI. ['11a3 kak ontuyeckas cucreMa. OnTuyeckrue npuodopsl.
1.2 IIpakTnka

JlabopaTopHbie paboThl




Onpenenenue nokasarens npeaomieHus crexia Nel

H3mepenne poKyCHOTO paCCTOSIHUS U ONITUYECKON CHITBI COOMparoIeit JIMH3bl Ne2
[Tomy4yenue n300pakeHHUA Pa3IMYHOTO THIIA C TIOMOIILI0 cOOMparoIeit JIMH3bI No3.
W3mepenne poKyCHOTO paCCTOSIHUS U ONITHYECKOM CHUJIBI paccenBaroleil Tua3el Ned
[Tonmyuenue ciekTpa U3My4eHHUs] CBETOUO/IA TIPU MOMOIIH TUdpaKMOHHON perméTku NoS
WzroroBnenue teneckomna Neb

2.MexaHu4ecKue siBJIeHHS.

2.1 Teopus

Craruka u ruapoctatuka: [Ipocteie Mmexanusmebl. JlaBinenne. ATmochepHoe naBieHue. 3aKOH
[Tackains. 3akon Apxumena.

KunemaTuka Mexannueckoro JBHxeHUs: Mexannueckoe neuxkenue. [1yts. [lepemenienne.
Ckopoctb. YckopeHue. [[BuxkeHue 1o okpyKHOCTH

3aKOHBI INHAMUKHU.

Wnepuus. [epssiii 3akon Helotona. Bzaumoneiicteue ten. Macca. Cuna. CioxxeHue cuil.
Bropoii 3akon Herotona. Tperuii 3akon HeroToHa

Cunel B ipupoe.

Cuna ynpyroctu. Cuna tpenus. Cuna tspkectu. CBoOOAHOE NajieHne. 3aKOoH BCEMHUPHOTO
TATOTCHUS

3aKOHBI COXPAHEHMUS.

Hmmynse Tena. 3akoH COXpaHEeHUs uMITyiibca Tena. Pabora. Momuocts. Koaddunment
MOJIE3HOTO ACHCTBUSA. DHEPIusl. 3aKOH COXPAHEHUS] MEXAHUYECKON SHEPTIUH.

2.2 IlpakTuka

JlabopaTropHblie padoThl

N3mepenue yckopeHnus cBoO6oHoro najaeHust Ne7

Omnpenenenne kodhHUMeHTa TPSHUS TIPYU PABHOMEPHOM JABWKCHHUH 110 HAKIIOHHON TUIOCKOCTH
No8

Omnpenenenne kodhduleHTa TpEHUS Py PABHOMEPHOM JBUKEHHUH M0 TOPU30HTAIBHON
noBepxHoctu Ne9

HccnenoBanue 3aBUCUMOCTH YCKOPEHUS OT YIJIa HaKJIOHA MI0CKOCTH Nel(

Omnpenenenue nepuoja U 4acToThl KoeOaHu Npy:KUHHOTO MasTHHKA Nel 1

3. MoaexyasipHas ¢pusuka

3.1 Teopus

Crtpoenue BemecTBa. TerioBoe ABMKEHNE aTOMOB M MOJIEKYJl. BpoyHOBCKOE TBHKEHHE.
Huddysus. BzaumoaeiicTBue yactuil BeuiecTBa. Moenu CTPOSHUS Ta30B, KUAKOCTEH 1
TBEPBIX Tel. TermmoBoe paBHOBecHe. Temreparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO
XA0TUYHOTO JIBMKCHHSI YaCTHII. 3aBUCUMOCTh JaBIICHHUSI OT TEMIEPATyphl U 00bEMA.
BryTtpennsis sueprus. Pabora u Teruionepeaada kak crmocoObl K3BMEHEHHS BHYTPEHHEH SHEPTHHI
Tena

Buael Temionepenayun: TeIIONPOBOIHOCTh, KOHBEKIUS, H3TydeHre. KOTUYecTBO TEITIOTHI.

VY nenbHas TEMIOEMKOCTh

3.2 lIpakTuKa

JlabopaTopHbie paboThI

Ornpenenenne yAaelbHON TEIJIOTHI MJIaBJICHUS KpUcTaumueckoro tena Nel2

N3yuenune 3akoHOMEpHOCTEN ucnapeHus xuakocteit Nel3

W3ydeHne 3aBUCUMOCTH JIaBJICHHS raza OT TEMIIEPAaTyphl B COCY i€ TOCTOSTHHOTO 00béMa Nel4
N3yueHune 3aBUCUMOCTH JIaBJICHHsI Ta3a OT 00bEMa Mpu MOCTOSTHHON TemriepaType Nel5
4.9/1eKTPOMarHuTHbIE SIBJICHUS



4.1.teopusi. CTaTUYECKOE JICKTPUUYECTBO. DIICKTpU3alus Tell. [[Ba BUaa 3IeKTpUUECKUX
3apsiioB. BzauMopeiicTBre 3apsa10B. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiia.
DneKkTpuueckoe nose. JIeicTBre 3IeKTPUIECKOT0 MOJIs HA SJIEKTPUUYECKUE 3apsi bl
[TocTostHHBIM 2nekTpuyeckuii Tok. Cuiia Toka. Hanpsbkenue. DnekTpuyeckoe COnpoTUBIICHUE.
3akon Oma. PaGota u MOIITHOCTH 3JIeKTpruYecKoro Toka. 3akoH Jxoyins —JIenna.

Marserusm. OnbiT Opcerena. MaruutHoe nose Toka. Bzaumoneiictsue maruutos. [eiictBue
MarHUTHOTO TOJI Ha IMTPOBOJIHUK C TOKOM. DJIEKTpoMarHuTHas nHaykuus. Oneitel @apanes.
[Tepemennslit Tok. Tpanchopmarop.

4.2 llpakTuka

JlaGopaTopHblie padoThI

N3mepenne cuitbl TOKa ¢ MoMOIIbIo ociuuiorpada Nel6

N3yuenune 3aBUCMMOCTH CONPOTUBIIEHUS IPOBOJA OT €r0 JUIMHBI U IIOIIAIU TOIEPEUHOTO
ceyenust Nel7

N3yuenue pacnpeneneHus TOKOB B LIETH € MapaJUICIbHBIM U IMOCIEA0BATEIbHBIM COSAMHEHUEM
Neol8

N3ydeHue cBOICTB MOIYNPOBOJHUKOBOrO 1uoja Nel9

N3yuenune 3aBUCUMOCTH CHIIbl AMIiepa OT cujibl Toka Ne20

N3yuenue 351eKTpOMarHuTHOM MHAYKIIMU C IOMOUIBIO IBYX KaTyIIeK HHAYKTUBHOCTH Ne2 1
Habmtoienue ek TpoOMarHuTHON MHAYKIIUU C TIOMOIIBIO MOCTOSSHHOTO MarHuTa No22
Nzyuenue tpanchopmaropa Ne23

N3yyenne MarHuTHOTO MOJIsl HAa OCH KaTyiiek [ 'eapMrosbiia No24

2.KoMmjieKkc OpraHu3aliioHHO - earorn4yeckKnx ycJaoBui
2.1. KanennapHslii y4eOHbIi rpaguk

Ne | Mecany | Un | Bpems @®opm | Kon | Tema 3anstus Mecrto dopma

n/ CJIO | IPOBEIEH | a n4ec IpPOBEJE | KOHTPOJIA
vl us 3aHAT | TBO HUsA
ust 4aco

1 ceHtsio | 6 14%-17% | ounas | 3 3aKOHBI K. 13
pb F€OMETPUUYECKON
onTtuku. Pemenne
3aja4
Onpenenenue
IIOKa3aTens
MIPETOMIICHUS
crekia Nel

2 13 | 14%-17% 3 JIunza. ®okycnoe | K. 13
paccrosiHue
JIUH3BI. Perenne
3aga4d. M3mepenue
(hoxycHOrO
paccTosiHUA U
ONTUYECKON CHUIIBI




coOuparomeH.
JTUH3BI No2

20

14% 172

[Tonyuyenue
H300paKECHHIMA
Pa3TMYHOTO THITA C
MOMOIIbIO
coOuparorien
uH3bI Ne3.

27

14%.17%

H3mepenne
(dhoxycHOTO
paccTosiHUA U
ONTHYECKON CHIIBI
paccenBaronien
mrH3el Ned

OKTSIOp

WuTepdepenmms
ceera. Jludpaknus
ceera. Jlucnepeus
CBeTa

11

14%.17%

JudpakuronHas
pewérka. Pemenue
3ajau.

18

14% 177

[Tonyuenue
CIeKTpa
W3ITyYCHUS
CBETOAMO/1a IPU
MTOMOIIIN
TUppaKIUOHHON
pemérku No5

25

14% 177

OnTtnyeckue
pUOOPBI.
H3rorosnenue
teneckona Neb

K.13

HOSIOpB

14% 177

Mexanngeckoe
neuxenue. [1yte.
[Tepememenue.
CkopocTb.
VYckopenue
Pemenue 3amau.

10

15

14% 177

JIBr>xeHue mno
OKPY’KHOCTH.
N3yuenne
BpaLaTEILHOTO
JBUKEHHUS 110




OKPYKHOCTH

11

22

14%.17%

Hueprus. [lepBriit
3aKkoH HproToHa.
BsaumogeiictBue
ten. Macca. Cuna.
CrokeHue Chil.
Bropoii 3akoH
Hprorona. Tperuii
3aKkoH HproToHa
Pemrenue 3agau

12

29

14% 172

. Onpenenenue
koa(durmenta
TPEeHHUsI IPU
paBHOMEPHOM
JBUKEHHUH 110
HaKJIOHHOM
miockoct No§

13

nekabp

14%.17%

HccnenoBanue
3aBUCHMOCTH
YCKOpEHHS OT yria
HaKJIOHA
mIockoct NelQ

14

13

Cunel B ipupoie.
Cuna ynpyrocru.
Cuna tpenus. Cuna
TSDKECTH.
CBobOoHOE
maJeHue. 3aKOH
BCEMHUPHOTO
TATOTCHHS
Pemenne 3amaq

15

20

Onpenenenue
koa¢dunrenta
TPEHHSI IPU
paBHOMEPHOM
JIBUKCHUH 10
TOPU30HTAIIBHOU
noBepxHocTH Ne9

16

27

H3mepenune
YCKOpEHUS
CcBOOOIHOTO
nagenusa Ne7

10




17

SHBAph

17

14%.17%

HNmnynbce Tena.
3aKOH COXpaHEHUs
HMMITyJIbCA TEeJIa.
Pemenue 3agau.
HN3menenue
HMITYJIbCA TeJla MO/
JICHCTBUEM CHIIBL.

18

24

Pabora.
MOIIIHOCTB.
Koadduument
II0JIE3HOr'0
IEUCTBUSL.

19

31

OHeprus. 3aKOH
COXpaHEHUs
MEXaHUYEeCKOH
SHEPTUH.

20

deBpan

14%.17%

Onpenenexue
MepHoJIa U YaCTOThI
KoJIEOaHUH
MIPY>KUHHOTO
mastHrKa Nell

21

14

Crpoenue
BEILIECTBA.
TemnmoBoe
JBUKEHHE aTOMOB
Y MOJIEKYJL.
bpoyHnoBckoe
JBUKEHHUE.
Huddysus.
BzanmoneiictBue
YaCTHI] BEIIECTRA.
Mojaenu cTpoeHust
ra3oB, KHIKOCTCH
U TBEPIBIX TEIL.
Habmonenue
OpOYHOBCKOTO
JBUKEHUS.

11




22

21

Tennosoe
paBHOBECHE.
Temneparypa.
CBs3b
TEeMIIepaTyphl CO
CKOPOCTBIO
XA0THUYHOT'O
JIBUKCHUSI YACTHII.
3aBUCUMOCTh
JaBJICHUS OT
TEMIEPATYPhI U
o0bpéma. M3ydenune
3aBUCUMOCTH
JABJICHUS Ta3a OT
o0BbEéMma npu
MTOCTOSIHHOM
temneparype Nel5

23

28

Bnytpennss
sHeprus. Pabora u
TeIIonepesadya Kaxk
CHOCOObI
WU3MEHEHUs
BHYTPEHHEHN
JHEPruy Tea
Buner

TEIUIONEepeIaun:
TEIIONPOBOAHOCTh
, KOHBEKIIHS,
U3ITy4CHHUE.
N3yuenue
3aKOHOMEPHOCTEN
UCIIapeHus
sJkumkoctei Nel3

24

MapT

14% 177

KommuectBo
TEIIOTHI.

Y aenbHas
TEIIOEMKOCTD
Onpenenenue
YAECIBHON TEITOTHI
IUIaBJICHUS
KPUCTAJUTMYECKOTO

12




Tenma Nel2

25

14

N3yuenne
3aBHCUMOCTHU
JIaBJICHUS ra3a OT
TEMIEPATYPHI B
cocyjie
ITOCTOSIHHOT'O
00néMa Nel4

26

21

Crarnyeckoe
AJIEKTPUIECTBO.

DneKkTpusanus Tedl.

JIBa BHUaa
AIEKTPUUECKUX
3aps0B.
BzanMmoneiicTtBue
3apsa70B. 3aKOH
COXpaHEHUs
3JIEKTPUYECKOTO
3apsiia.
DIeKTprUYecKoe
nojie. [leictBue
3JIEKTPUYECKOTO
I0JIsg Ha
AIIEKTPUUECKHE
3apsnbl Pemenue
3aJ1a4.

27

28

[TocrosaHHBIM
AJIEKTPUYECKHUI
Tok. Cuia Toka.
Hanpsixenne.
DNeKTpUIEcKoe
COTIPOTHBIICHHUE.
3akon Oma.
H3mepenue cumbl
TOKa C TOMOILIbIO
ocuuiorpaga
Nel6

N3yuenne
3aBUCHMOCTH
COTIPOTUBIICHUS
MPOBOJIA OT €T0
JUTMHBI U TIJI0IA U
MONEPEUYHOT0

13




ceuenus Nel7

28

anpenb

11

14%.17%

Hzyuenue
pacrpeneneHus
TOKOB B 1ICTIH C
rapajieIbHbIM U
MOCJIeI0BATEIbHBI
M COCAUHCHHUEM
Nel8

PaGora u
MOIITHOCTb
AICKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa —Jlenua

29

18

Maruetn3m. OnbIT
Opcrena.
MarsuTHoOe I10JIe
TOKA.
BzauMmoneiictBue
MarduTOB.
N3yuenue
MarHUTHOTO ITOJIS
Ha OCH KaTyIIeK
I'enmpmromnsiza Ne24
[erictBue
MarduTHOTO MOJIS
Ha MPOBOJIHUK C
TOKOM. M3y4yeHue
3aBUCHMOCTH CHJIbI
AmMriepa OT CHJIBI
Toka Ne20

30

25

DJIEKTpOMarHuTHa
ST MHJTYKIIHSL.
Onbitel @apanes.
N3yuenue
3J€KTPOMAarHUTHOM
WHJIYKIUHU C
MOMOIIBIO ABYX

14




KaTyIiek
UHAYKTUBHOCTH
Ne21

31 | mait 2 14% 172 3

ITepemeHHbIN TOK.
N3yuenne
Tparcdopmaropa
No23

32 16 3

DNEeKTpUYECKUI
TOK B
HOJIyTIPOBOJHUKAX.
[TonynpoBonHUKOB
BIA JTUOJL.
N3yuenue cBoiicTB
IIOJIyIIPOBOJHUKOB
oro nuona Nel9

33 23 3

Beinpsimurens
IIEPEMEHHOT0 TOKA.

2.2. YciaoBus peajn3anuu NpOorpaMMbl

[udposas nadoparopust TP no dpuszuke (yueHuueckas)

e MynbTHUAATUNK

HaGop neraneii koHCTpyKTOpa

Ananrep USB Bluetooth
CeteBoe 3apsiiHOE YCTPOUCTBO
2.3. ®opmbI aTTECTALINH

BecripoBoiHOM MOy CONPSKEHUST MYJIbTHAATYUKA
[udposoii ocummnorpadpuyeckuii JaTYUK HAIPSKEHUS
KOMIUIEKT 271EMEHTOB IS OTBITOB 110 MEXAHUKE
KOMIIIEKT 371EMEHTOB U1 OMBITOB 1O JIEKTPUUYECTBY

MO,I[y.TIB reaeparop I_II/ICI)pOBBIX M aHAJIOI'OBBIX CUT'HAJIOB

(I)OpMaMI/I aTTeCTAlUuU ABJIAKTCHA: TCCTUPOBAHUC.

2.4. OueHo4HbIe MATEPHAJIBI

ITokazarenn kayectBa peasmm3anuu JJOOII

Mertoauku

l.TeopeTqucxaﬂ IOoATOTOBKA peGeHKa:

1.1Teopernueckne 3HaHUS 110 OCHOBHBIM
paszzenaM yueOHO-TeMaTH4eCKOro IiaHa

BXO,I[HOC TCCTUPOBAHHUC, IPOMCIKYTOUHAS,
HUTOroBadA aTTeCTalMsd, KOHTPOJIBbHBIC CPE3bI

1.2.Bnagenue crienaibHONH TEPMUHOIOTHEN

TectupoBanue

15




2.IlpakTrdeckas MOArOTOBKA peOCHKA

2.1. IIpakTyeckue yMEHHS U HABBIKH,
MPEeAYyCMOTPEHHBIE TPOTPaMMOit

HpaKTI/I‘leCKI/IC 3aHATUS, TCXHUYCCKUEC 3a4CThI

2.2.Bnasenue crienuanbHbIM 000pYA0BaHUEM

HpaKTI/I‘-IGCKI/Ie 3aHATHUA, TCXHUYCCKUC 3a4CThI

2.3. TBopueckue HaBbIKU

HabGnronenue ,mpakTuyeckue, KOHKYPCHBIE U
IIPE3EHTAllMOHHbIE 3aHATUS

3.00meydeOHbIe HABBIKKA PEOCHKA

3.1.YMmenue noadupars 1 aHAIM3UPOBATH
MH()OPMAIIHIO U3 Pa3InYHBIX HCTOYHUKOB

TBOp‘ICCKI/Ie 3aZlaHus 110 TCOPUH,
pe(bepaTI/IBHBIG KOHCIICKTHI, CO6CCCI[OBaHI/Ie

3.2.YMeHue ocyluecTBIsATh
HCCJIEI0BATENbCKYIO padoTy (MH1caTh
pedepatbl, IPOBOAUTH CAMOCTOSITEIbHbBIE
yueOHbIE UCCIIEIOBAHMS)

TBopueckue 3aaHus 10 TEOPHH,
pedepaTuBHBIE KOHCIIEKTHI, COOeCeI0BaHNE

4.Y4eOHO-KOMMYHUKATUBHbIE YMEHUS

4.1.YMmeHue ciaymarh U CblIIaTh Mearora Habmronenue
4.2.YMeHne KOHCTPYKTUBHO O0IIAaThCs CO Habmronenue
CBEPCTHUKaMHU

5.YuebHo-opraHu3alMOHHbIE YMEHHUS

5.1.YMeHue opraHu3oBathb cBoe pabouee HaGnronenue
MECTO

5.2.HaBbIku coOumoieHus B Ipolecce HaGnronenue
JeSITeTTHHOCTH MTPABHII 0€301TaCHOCTH

5.3.YMeHue akKypaTHO BBITIOJIHATH padboTy Ha6nronenue

2.5. Meroanueckue MaTepuaibl
Metoabl 00yueHus:
e (CioBECHBIN

e Harnanaeri

e  OOBSACHUTETHEHO-WILTIOCTPATUBHBIN
e PenponyKTUBHBIN

e YacTHYHO-IOMCKOBBIN

o lccnegoBaTennbCKmit

e Urposoii

e J[MCKYCCHOHHBIN

16




®opMbI OPraHU3aluM 00Pa30BATEJbHOMN e TeJbHOCTH:
e npuBunyanpHas
e uauBuayalbHO-TPYyNIIOBAs
e ['pynnosas
e [IpakTnueckoe 3ansATHE
e becena

IMegarornyeckue TeXHOJIOTHH:
e TexHOJIOTHS IPYNIIOBOTO O0yUeHUS
o Texuonorus nudhepeHIUPOBAHHOTO 00yUCHUS
e 3n0opoBbecOeperaronas TeXHOIOTHS

JAuaaKkTudyeckne MaTepUAaJbl:
e PaznaTouHble MaTepUabl

e Hucrpykunu

2.6. UnpopManmoHHO — MeTOAUYECKOE O0ecTieyeHne

1. BHeypouHas nesTeIbHOCTh IKOJIBbHUKOB. MeToInYecKuil KOHCTPYKTOP: mocodue asis
yuurens/ JI.B. I'puropses, [1.B. Crenanos. — M.: I[Ipocsemienue, 2011. — 223 c. -. (CtanaapTsl
BTOPOT'O TIOKOJICHMUS).

2. BHeypouHast nesTesnbHOCTh. [IpuMepHbIil Ii1aH BHEYPOUHOU JESATENIbHOCTH B OCHOBHOM
mikone: mocooue s yuurens/. B.I1. Crenanos, [[.B. I'puropses — M.: [Ipocsemienue, 2018. —
200 c. -. (CranaapTsl BTOPOTrO OKOJIEHUS).

3. PaGoune nporpammsl. duzuka. 7-9 knaccel: yauedHO-MeToandeckoe nocodue/coct. E.H.
Tuxonosa.- M.:Jlpoda, 2013.-398 c.

4. 3anumarenbHas ¢usuka. [lepensman A.1. — M. : Hayka, 1972.

5. Xouy ObiTe Kynubunsim. Dnbmanckuit U.W. — M. : PUL] MK/, 2002.

6. ®uszuka i yBineueHHbIX. Kubanpuenko A. ., Kubanpuenko M.A.— PocroB H//l. : «DeHuKCe»,
2005.

7. Kak cratph y4eHbIM. 3aHATHUS 110 QU3HUKe JUIs cTapiiekiaccHukoB. A.B. Xyropckuii, JI.H.
Xytopckuii, 1.C. Macnos. — M. : I'nmoGyc, 2008.

8. dpoHTanbHBIE TAOOpaTOpHBIE 3aHATHSA 1O (u3uke B 7-11 kiaccax o01meo0pa3oBaTeNbHbIX
yupexenuit: Kuura s yuurens./non pen. B.A. Byposa, I'.I'. Hukudoposa. — M. :
ITpocsemienue, 1996.

9 denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAapT [DIeKTPOHHBIN pecypc]. —
Pexxum noctyma: http://standart.edu/catalog.aspx?Catalog=227

9. Caiir MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit denepanyn// opunnanbHblid cat. —
Pexwum noctyna: http://Mmunobpuayku.pd/ 10. Metoauueckas cimyx6a. U3narenscrBo «BMHOM.
JlaGopatopus 3HaHUI» [DNeKTpoHHBIHN pecypc]. — Pexxum nocrtyma: http://metodist.lbz.ru/

10. Urposas mporpamma Ha nucke «Jlpakoma u 3aHuMaTenbHast puznka» [DIeKTpOHHBIH
pecypc]. — Pexxum noctyma: http:// www.media 2000.ru//

11. Pa3zBuBaromue 3J1eKTPOHHBIE UTPBI «Y MHUKH — U3y4aeM IUIaHETY» [ DIEKTpOHHBIN pecypc].
— Pesxum mocryma: http:// www.russobit-m.ru//

12. ABtropckas mactepckas (http://metodist.lbz.ru).

13. AnropuTt™mbl penieHus 3anad o ¢usuke: festivai.lseptember.ru/articles/310656
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14. ®opMupoBaHre yMEHUHN ydanuxcs pemars puzndeckue 3aaaun: revolution. allbest.
ru/physics/00008858 0. html
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