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IHosicHuTeIbHAA 3aIUCKA
Pabouas mporpamMma eCTeCTBEHHOHAy4YHOW HANpaBJICHHOCTU MO (U3HKE C
UCIIOJIb30BaHUEM 000py/oBaHusa 1eHTpa «Touku pocTay g y4eOHOro mpeaMera
«®uzuka. ba3oseiii ypoenb. 10 — 11 knacce» cocraBiena Ha ocHoBe: @I'OC COO u
pa3paboTaHa B COOTBETCTBUU C:

o ®denepanbHbIM 3aKOHOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O06
oOpaszoBanuu B Poccuiickoit deneparuu» (¢ U3M. U J0M., BCTYN. B CUIY C
01.09.2020);

e TpeboBanusiMu  DeneparbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 0011ero oopaszoBanus (yTB. IpukazoM MuHuCTEpCTBA
obpazoBanust u Hayku Poccuiickoii denepanuu ot 17.12.2010 Ne 1897)
(pen. 21.12.2020);

e [lacmoprom HamumoHanbHOTO mpoekTa «OOpazoBaHue» (yTB. MPE3UIUYMOM
Cosera mnpu Ilpesmpente P® 1o cTpaTerM4ecKOMy pPa3BUTHIO H
HaIlMOHAJIBHBIM MPOEKTaM, MPOToKoI oT 24.12.2018 Ne 16);

e [ocynapctBeHHoi mnporpammon Poccuiickon @enepauuun «Pa3zButue
oopazoBanus» (yTB. [loctanoBnenuem I[lpaButensctBa PO ot 26.12.2017 Neo
1642 (pen. ot 22.02.2021) «O0 yTBEpkKIAECHUH TOCYJAPCTBEHHOU
nporpammel Poccutickoit @enepanuu «Pa3Butre 06pazoBaHusy;

® aBTOPCKOM MPOrpamMMoOi OCHOBHOTO 0011ero oopasoBanus mo ¢usuke st 7-9
kiaccoB (A. B. Ilépeimkun, H.B. ®unonosuy, E.M.I'ytHuk, M., «Ipoday,
2015 r.);

e y4eOHBIM IUIAHOM U OCHOBHOW 00pa3oBaTeIbHOM IPOrPAMMBI;

e Ousuka. PabGounme mnporpammbl. IlpeagmeTHas nuHUA Y4YEeOHHKOB CEpUU
«Knaccuueckuii kype». 10 — 11 kimacesl. Aptop: A .B. lllaranuna.

Peanuzanus paGoueii yueOHON TPOrpaMMbl OCYIIECTBISETCSA C MTOMOIIBIO YIYCOHUKOB:
«Duzuka» aisg 10 u 11knaccoB nuaun «Kiaccnueckuii Kype» aBtopoB I'. Sl. Mskuiesa,
b. b. byxosueBa, H. H. Corckoro, B. M. UYapyruna noa penmakumeir H. A.
[TapdenbtheBoii). M. «IIpocsemenuey, 2020.

[Iporpamma ompezenser coaepXkaHuUe U CTPYKTYpy ydeOHOro maTepuarna,
MOCJIEA0BATEILHOCTh €0 U3y4YeHUs, MyTH (POPMUPOBAHUS CUCTEMbl 3HAHUW, YMEHUN U
CIIOCOOOB JICSITENIbHOCTH, Pa3BUTHSA, BOCIUTAHUS U COLUATN3ALMN YUaLIUXCSl.

Co3nanne nentpa «Touka pocTa» mpeamnosiaraeT pa3BuTHE 00pa3oBaTEIbHOU
MHPPACTPYKTYpbl 001I€00pa30BaTEIbHON OpraHM3alui, B TOM YHCJIE OCHAIleHUE
001eo0pa3zoBaTeIbHON OpraHu3aIuu:

1. obopynoBanuem, cpencTBaMu OOYYEHUS W BOCTUTAHUS JUISI U3y4CHUS (B TOM
YyCli€ AKCIEPUMEHTAIBHOTO) MPEIMETOB, KypCOB, IUCHUIUIMH (MOJIYyJIEH)
€CTECTBEHHOHAYyYHO!  HAaNmpaBJIE€HHOCTH NpPU  pealu3allud  OCHOBHBIX
0011e00pa30BaTEIbHBIX nporpamMmm u JOTIOJIHUTEIIbHBIX
obmeoOpa3oBaTebHBIX MPOTPAaMM, B TOM YHCJIE IS  PACHIUPCHUS
cojepkanus yueOHoro npeamera « Pu3nka;



2. obopynoBaHUEM, CpEACTBAMH OOyUYE€HHS M BOCHHUTAHUS IS pealn3aluu
nporpamm JOTIOJTHUTEIIBHOTO oOpa3oBaHus €CTECTBEHHOHAYYHOMU
HaINpaBJIECHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000PYIOBAHUEM.

[IpodunpHbi  KOMIUIEKT oOopynoBaHusi  oOecrieuuBaeT  3(QPEKTHUBHOE
JTOCTHKEHUE 00pa30oBaTEIbHBIX PpPE3yJIbTaTOB OOYyYaOIIUMHUCS 10 MporpaMMmam
€CTECTBEHHOHAYYHOW HaMpaBICHHOCTH, BO3MOXHOCTb YTIIYOJEHHOTO U3Yy4YeHUs
OTHENbHBIX TPEAMETOB, B TOM uHciIe s (OPMUPOBAHUS HM300pETATEIHCKOTO,
KPEaTUBHOT'0, KPUTUUECKOTO MBIIIJICHUS, pPa3BUTUA QYHKIHOHAIBHOW TPAaMOTHOCTH
y 00y4aromuxcs, B TOM YUCJIE €CTECTBEHHOHAYYHON M MaTeMAaTHYECKOM.

DKCMEpUMEHT SIBIAETCS MCTOYHUKOM 3HAHUW M KPUTEPUEM HX HCTUHHOCTU B
Hayke. KoHIemmusi coBpeMeHHOTO 00pa3oBaHUs TMOJApPa3yMeBaeT, YTO B y4EeOHOM
HKCTIEPUMEHTE BEIIYIIYIO pOJIb JOJDKEH 3aHATH CaMOCTOSTEIbHBIN
UCCIIEI0BATEIbCKUN YUYEHUYECKU HKCIEPUMEHT. CoBpeMeHHbIE
HKCIEPUMEHTAJIbHBIE HCCIIENOBaHUs MO (PU3UKE YK€ TPYAHO MNPEACTaBUTH 0€3
UCIIOJIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO U HU(POBBIX U3MEPUTEIBHBIX MPUOOPOB.
B ®enepanbHoMm rocyaapcTBeHHOM oOpas3oBareibHOM cTaHaapTe (panee — dI'OC)
IPOMHUCAHO, YTO OJHUM U3 YHUBEPCAIbHBIX YU4EOHBIX

nevictBuil (mamee — YVY]I), mpuoOperaeMblx YyYallUMHUCA, JOJDKHO CTaTh
YMEHHUE «IPOBEJCHUS OIbBITOB, MPOCTBIX JKCIEPUMEHTAIbHBIX HCCIEAOBAHUM,
NpSMBIX UM KOCBEHHBIX H3MEPEHUH C HCIOJb30BAHUEM AaHAJIOTOBBIX M IU(POBHIX
U3MEPUTEIIBHBIX PUOOPOBY.

YyeOHblld 3KCHEPUMEHT MO (u3MKe, NPOBOAUMBIM Ha TPAAUIUOHHOM
obopynoBanuu (06e3 nmpuMeHeHus LUPPOBBIX JTadopaTOpHil), HE MOXKET B IOJHOU
Mepe 00ecreuuTh pelnieHrne BceX o0pa3oBaTeNbHBIX 3ajlad B COBPEMEHHOM MIKOJE.
CrnoxuBmiascsi cuTyanusi o0ycjaoBJIeHa CYIIECTBOBAaHUEM psJia MpoodiIem:

¢ TpPaJULHUOHHOE IIKOJIbHOE 000pYyAOBaHHE M3-3a OTPAHUUYEHUS TEXHUUYECKUX
BO3MOKHOCTEH HE MO3BOJISIET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIEIOBAHMUS;

¢ JUIMTEIBHOCTb TPOBENCHHUS (U3MYECKUX HCCIEAOBAaHUUA HE Bcerjaa
COTJIacyeTCsl C JUIUTEIbHOCTBIO YUEOHBIX 3aHATHII;

*  BO3MOXHOCTh  MPOBEACHUS  MHOTMX  (U3UYECKUX  HUCCIEIOBAHUIM
OorpaHUYMBaeTCA TPeOOBAHUSIMU TEXHUKU 0€30MaCHOCTH U Jp.

[Mudposas nabopaTopusi KapAWHAIBHBIM O0O0pa30M U3MEHSIET METOJAUKY W
COJCp)KaHWE  OJKCIEPUMEHTATBHON  NESITEIBHOCTH M TOMOTAaeT  PeIIuTh
BhITIIETIepeYncaeHHbIe TpobsieMsl. [lIupokuit criekTp udpPOBHIX JATYMKOB MO3BOISET
y4aIuMcsl 3HAKOMHUTBCS € MapaMeTpamMu (U3NYeCcKOro IKCIEpUMEHTa He TOJIBKO Ha
Ka4eCTBEHHOM, HO W Ha KOJHMYECTBEHHOM YypoBHe. C momomipio 1udpoBoi
71a00paToOpud MOXKHO TPOBOJIUTH TUTEIBHBIA JKCIEPUMEHT JaX€ B OTCYTCTBHH
sKkcniepuMmeHTaropa. Ilpu 3ToM u3Mmepsiemble NaHHBIE W pPe3yibTaThl UX 00pabOTKHU
0TOOpaXaroTCsl HEMOCPECTBEHHO HAa HKPAaHE KOMIBIOTEPA.

B nmpomecce QopMmupoBaHUsS OSKCIEPUMEHTAIbHBIX yMEHUUW 1O (U3UKE
yUaIIMICsl YUUTCS MPEACTABIATh HHPOPMAINIO 00 HUCCIEIOBAHUU B YETHIPEX BUIAX:



¢ B BepOaTbHOM: OMNKCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb
AKCIEpUMEHTA, (UKCUPOBATh BHUMAHUE HA M3MEPSEMbIX (PU3MUYECKUX BEIUYMUHAX,
TEPMUHOJIOTHH;

¢ B TaOJUYHOM: 3aIOJHATH TaOJHUIIBI TaHHBIX, JIEKALUUX B OCHOBE MOCTPOCHUS
rpadukoB (IpU 3TOM Y YyYaUIUXCS BO3HUKAET IMEPBUYHOE MPEACTABICHUE O
MaciTadax BeJIMYUH);

¢ B rpaUUecKOM: CTPOUTH I'paUKHU MO TaOJUYHBIM JTAaHHBIM, YTO MO3BOJSET
MEPEUTH K BBI- ABIKCHUIO TUTOTE3 O XapaKTEePe 3aBUCUMOCTH MEXIY (PU3HIESCKUMHU
BeJIMYMHAMHU (TP 3TOM YUYHTENIh TOKA3bIBACT MPEUMYIIECTBO B BHU3yaIU3aAIlUU
3aBHCUMOCTEH MEXIy BEJIU- YNHAMH, HATJISITHOCTh 1 MHOTOMEPHOCTB);

* B aHAJIUTHYECCKOM (B BHJE MaTEMAaTHYECKUX YpPaBHEHHI): NPUBOIUTH
MaTEeMaTU4YECKOE OMUCAHUE B3aUMOCBA3U (DU3UYECKUX BEJIMYMH, MATEMaTUYECKOE
000011IeHNE MTOJIYYeHHBIX PE3yIbTaTOB.

[lepexon k Kaxa0My dTany InpeacTaBieHus HHGOPMAIIMU 3aHUMAET T0CTATOYHO
00JIBIION TPOMEKYTOK BpeMmeHHu. besycinoBHo, B 7—9 Kkiaccax HTOT Mpolecc
HEOOXOJuM, HO B CTapIIMX KJaccax d5TO BpEeMsl MOXHO ObII0O OBl OTBECTH Ha
pelenue 0osiee BaKHBIX 3a/1ad. B aToMm miane nudpoBbie 1a00paTOPUU MO3BOJSIOT
CYIIECTBEHHO J3KOHOMHUTH BpEMs, KOTOPOE MOXHO MOTPAaTUTh Ha (OpPMUpPOBAHUE
HCCJIEIOBATENIbCKUX YMEHUM yUaluXcsl, BRIPAKAIOMUXCS B CICAYIONIUX JEUCTBUIX:

¢ ompejeneHue mpoOeMbl;

* TIOCTaHOBKAa UCCJIE0BATEIbCKOMN 3a/1auH;

¢ TJIAHUPOBAHUE PEUICHUS 3a/1a4u;

* TOCTPOCHUE MOJAEIEH;

*  BBIJIBUKCHHE TUIIOTE3;

*  OJKCHEpUMEHTaJIbHas MPOBEpPKA TUIOTE3;

*  aHaJNW3 JJAaHHBIX KCTIEPUMEHTOB WJIM HAOIIOICHUM;

¢ (dopMynupOBaHUE BHIBOJIOB.

[Tocnennue roAwpl y ydammxcsi HaOJNIOJAaeTCss HHU3Kas MOTHUBALMS H3y4YCHUS
€CTeCTBEHHOHAYYHBIX JUCHMUIUIMH W, KakK CIEJACTBHE, TMAaJeHHE KadecTBa
obpazoBanus. IludpoBoe ydebHOEe o0O0OpyHOBaHHWE TMO3BOJACT  YYalUMCS
03HAKOMHTBHCS C COBPEMEHHBIMU METOJAaMU MCCIICIOBAHNUsI, TPUMEHSIEMBIMHU B HayKe,
a YUYHUTEI0 — MPUMEHSTh HA MIPAKTUKE COBPEMEHHBIE TEeIarOrHYeCKUe TEXHOJIOTHH.
[TosToMy riaBHOM COCTaBIISIIONIEH KOMIUIEKTa « TOUKOM pocTay SABISIOTCS MUDPOBBIE
nabopaTopuu
VYuebnas nporpamma 10 - 11 kiaccoB paccuutana Ha 136 4 3a ABa roga uzyudenus (1o 2
gyaca B HEJICJII0 B KKJIOM KJiacce)



I[lnanupyemblie pe3yabTaThl OCBOEHUSI Y4eOHOTO NMpeaMeTa
«DPU3UKa» ¢ ONUCAHUEM YHHBEPCAJBbHBIX Y4eOHbIX eHCTBUIA,
AOCTUTaeMbIX 00Y4al0IIUMUCH
JIn4HOCTHBIE Pe3yJbTATHI

JInyHOCTHBIMU ~ pe3ylibTaTaMu u3ydeHus npeamera «Dusuka» SABISIOTCS
CIEeyIOIUe YMEHHUS:

1. oco3HaBaTh €IUHCTBO U IEJIOCTHOCTh OKPYXKAIOIIETO MHPA, BO3MOKHOCTHU
€ro MO- 3HABa€MOCTH W OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHH HAYKH.
[TocTenenHo BeICTpanBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHHUE:

e BBIpabATHIBATH CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIC KHU3HCHHBIC
BOIIPOCHI, KOTOPHIC CTABUT JTMIHBIN KU3HCHHBIN OTIBIT;

® YYUTHCS MPU3HABATH MPOTUBOPEUUBOCTH U HE3ABEPIIEHHOCTH CBOUX
B3IJISIZI0B HA MUP, BO3MOKHOCTh UX U3MEHEHUS;

® VYHUTHCS MCIOJIH30BaTh CBOU B3TJISAIBI HA MUP I OOBSICHEHHS PA3TMYHBIX
CUTYyaIlMH, PEIICHUsS BO3HUKAIONINX MPOOIEM U U3BJICYCHHS KU3HCHHBIX
YPOKOB;

2. OCO3HaBaTh CBOM MHTEPECHI, HAXOAUTh W M3y4YaTh B YUYEOHHKAX IO Pa3HBIM
npeaMeTaM MaTepuaj, HWMCIONIMNA OTHOIIEHHE K CBOUM HHTEpecam.
HNcnonp3oBaTh  CBOM  HWHTEPEChl Il BBIOOpAa  WHIWBHUIYaJbHOU
o0pa3oBaTeNbHOM TPACKTOPUH, MOTCHIMAIbHON Oyaymieid mnpodeccuu u
COOTBETCTBYIOIIET0 MPOGUIBHOTO 00pa30BaHUS;

3. mpuoOpeTaTh OMNBIT YYACTHS B JeiaX, IPUHOCSIINX MOJIb3Y JTHOISM;

4, OIIEHUBATh >KMU3HEHHBbIE CUTyaIllMU C TOUYKH 3peHHUs Oe3omacHoro obOpasa
KU3HU U COXPAHEHUS 3JJ0POBbS. YUUTHCA BHIOUPATH CTUIIb MOBEJACHUS, IPUBBIYKH,
obecrneunBaronue 0e30macHbli 00pa3 >KU3HU U COXPAHEHUE CBOETO 3/I0POBbS, a
TaK)Ke OJIM3KUX JTIOJICH U OKPYKAIOIIUX;

5. OIIEHWBATh DKOJOTHUYECKHH PHUCK B3aWMOOTHOIICHWHA dYEIOBEKAa U
npupoasl. PopMu- poBaTh IKOJIOTHYECKOE MBINUICHHUE: YMEHHE OIEHWBATH CBOIO
NEATEIbHOCTh M TIOCTYNIKH JPYTHX JIOJCH C TOYKH 3pCHHUS COXpaHCHHS
OKPYXKAIOIIEH CPEBbI.

MeTanpeaMeTHble pe3yJbTaThl

MeranpeaMEeTHBIMU pe3yJIbTaTaMU H3y4YeHHs mpenmera «DPusuka» sBISETCS
dbopmupoBanue YV /.
PeryasituBubie YY /1

e CaMoCTOSTETbHO O0OHAPYKUBATH U (HOPMYITUPOBATH MPOOIEMY B KIIACCHOU U
UHJUBUY- aJJlbHOW y4eOHOU AeATeIbHOCTH.

e BriaBuratrs Bepcuu peueHust npo0jaeMbl, 0CO3HaBaTh KOHEUHBIN pe3yibTarT,
BbIOMpPATh U3 MPEJIOKEHHBIX CPEICTB U UCKATh CAMOCTOSATENBHO CPEICTBA
JOCTUKEHUS LIEJIH.

e CocraBasaTh (MHAUBUAYAJIBHO WM B TPYIIE) IJIaH PEIICHUs TPOOIEMBI.



e Paboras nmo npeaioKeHHOMY U (UJIU) CAMOCTOSATEIBHO COCTABICHHOMY
IJIaHy, UCT0JIb30- BaTh HAPSA1y C OCHOBHBIMH CPEICTBAMU U
JOTIOTHUTEIIbHBIE: CIIPABOYHYIO JINTEPATYPY, hU3nueckue npudopsl,
KOMIIBIOTEP.

e [lmanupoBaTh CBOIO MHAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

e PaboTaTh MO CaMOCTOSITEIHLHO COCTaBICHHOMY IIJIaHY, CBEPSSICb C HUM U
LENbI0 JIeSITeNIbHOCTH, HCIPAaBisAsS OIIMOKH, HCHOJIb3YS CaMOCTOSTEIbHO
nogoOpaHHbIE CPEJICTBA.

e (CaMOCTOSTENbHO OCO3HAaBaTh NPUYUHBI CBOET0 yclexa WM Heyclexa u
HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTyallUM Heyclexa.

e YMETh OLUEHMBATh CTENEHb YCIHEUIHOCTH CBOEHM  HWHAUBUAYAJIbHOU
00pa3oBaTEIbHON JIesI- TEIBHOCTH.

e JlaBaTh OIIEHKY CBOMM JUYHOCTHBIM KaueCTBaM M 4epTaM xapakTepa («KaKoB
s»), OINpPENENSITh HAMpPaBJICHUS CBOETO Pa3BUTHUS («KAKUM s XOUy CTaThy,
«4TO MHE JIJI 3TOTO HAJIO CHENaThy).

ITo3znaBateabnbie YV /1

e AHaIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 000011aTh U3YyUECHHBIE
TTOHSITHS.

e CTpouTh TOTUYHOE PACCYXKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE TPUIHMHHO -
CJIEICTBEHHBIX CBS3EH.

o [IpencraBisaTe uadopMaIio B BUAE KOHCIIEKTOB, TA0IUII, CXeM, TpadUKOB.

e [IpeoOpa3zoBriBaTh HHGOPMAIIUIO U3 OJTHOTO BUA B IPYro¥ U BRIOMpPATh
yA00HYI0 11 ce0st popmy PUKCAUU U TPEACTABICHUS HHPOPMALIMH.

e lcnonp30BaTh pa3InyHbIe BUABI YTEHHS (M3ydaroiiee, MpoCMOTPOBOE,
03HAKOMUTEIbHOE, IOMCKOBOE), TPUEMBI CITYIIIAHHUS.

e (Camomy co3aaBaTh UCTOYHUKH HH(GOPMAIIUKA PA3HOTO TUTIA U JJISI Pa3HbIX
ayIuTOpUi, coOMI0AaTh NMpaBuiia UHGHOPMAITMOHHON 0€30MTacHOCTH.

e VYMETh UCTIOTB30BATh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH
KaK MHCTPYMEHT JIJIsl TOCTHI)KEHHS CBOUX IETIeH.

e VYMeTh BHIOMpATH afieKBATHBIE 33/1a4€ MPOrpaMMHO-anapaTHbIE CPEACTBA U
CEPBHUCHI.

IIpeamernbie YY /1

[Ipu oOydenuu pusmke neATETbHOCTD, CBSI3aHHAS C MPOBEACHUEM (U3UUECKOTO
AKC-TIEPUMEHTA, OKa3bIBaeTCA KOMIUIEKCHOW. OHa BKIIIOYaeT B ce€Os psAll TAIOB:
MJAaHUPOBAHKUE, MOJCIUPOBAHUE, BBIJBUKEHHE THUIOTE3, HAOIIOIEHUE, MOa00p
npuOOpPOB U MOCTPOCHHE YCTAHOBOK, M3MEpPEHHUE, MpEeACTaBlIeHHE U 0000IIeHHE
pe3yJIbTaTOB. Hns OCBOCHUS YKa3aHHBIX ATarmoB PUMEHSIETCS
AKCIIEPUMEHTAIBHBIN METOI H3ydeHHsT (PU3NMIECKUX SBJI€- HUM U MPOIECCOB.

[Ipu noaroroBke ywammxcs 11 kimacca k cmadue EI'D mo ¢dusuke ciemgyer

chopMHUpOBaTh Yy HUX YMEHHE peliaTh dKCIEpUMEHTalbHbIe 3a1aun. B mpoiecce ux



BBITIOJIHEHUST MOXXHO TOBTOPUTH 3HAYUTEIBHBIA OO0BEM MPONIAEHHOTO Y4eOHOTO
Marepuaia.
[IpuMep 3KCIEpUMEHTAIBHOTO 3aJaHUS

3akpenute k€100 B IITAaTHBE M YCTAHOBUTE HAKIJIOH XEno0a TakuM oOpaszowm,
YTOOBI MIAPHUK MPOXOIUI BCIO UTUHY XE100a.

Hcnonb3ys nuMeroiine 3HaHus, onpeeauTe: a) yCKOpeHue mapuka; 6) CKopocTh
miapu- Ka B KOHIIE k€Eno0a.

Ykaxurte, Kak U3MEHSIOTCS CleAyrone Gu3ndeckue BeIMINHbI PHU TBUKCHUU
mapuka BBEpX MO kKEM0Oy: a) CKOpPOCTh; O) YCKOpEHHE; B) MOTCHIHATbHAS
SHEPTUs; T') HUMIIYJbC;, J) KHUHETHYECKas OHHEPrus; €) IMOoJHas MeXaHuuyeckas
SHEPTUsl B peajbHBIX YCIOBUAX (C Yy4€TOM TpEHHs); K) IOJIHAA MeXaHU4YecKas
SHEprus B UJI€ANbHBIX yCIOBUAX (0€3 yuéra TpeHus).

Pemenne »SKCIEepUMEHTANIBHBIX 3a7ad  (opMUpYeT Yy yUalluxcs CIeAYIoIIue
YMEHUSL:
® [IPOBOJUTH HAOJIIOJACHUS U OMUCHIBATD HX;
® 3a/1aBaTh BONPOCHI U HAXOJUTh OTBETHI HA HUX ONBITHBIM IIYTEM, T. €.
IJIAHUPOBATh BHIMOJHEHUE MTPOCTEUIIINX OMBITOB;
® [POBOJUTH MPSIMbIC U3MEPEHUS MTPU TOMOIIU HanboJiee 4acTo
HCIOJIb3YEMBIX PUOOPOB;

® [IPEJICTABIAThH PE3YyJbTAThl U3MEPECHUN B BUJI€ TAOJIHIL;

® JenaTh BBIBOJIBI HA OCHOBE HAOIIOICHUN;

® HAXOJUTh MPOCTEUIIINE 3aKOHOMEPHOCTH B IPOTEKAHUHU SIBJICHUHN U

OCO3HAaHHO MCTOJb30BaTh UX B MOBCEIHEBHOM ®KU3HU, COOJIIOasi pa3yMHbIC
MpaBUJia TEXHUKU 0€30MACHOCTH U MIPOTHOZUPYS MOCIEACTBUS
HEMPABUJIBHBIX JECUCTBUM.

Brinmonnenue nabopaTtopHbXx pabOT (U3MUECKOr0 MpaKTUKyMma IOJDKHO OBITh
CBSI3aHO C Opra’Hu3alued CaMOCTOSITEJIBHOM W TBOPYECKOM JEATEIbHOCTHU
yyanuxcsa. BoO3MOXHBIM BapuaHT HMHAWMBUAYyaIU3alUUd pabOTBl — 3TO TOAOO0p
HECTaHAAPTHBIX 3aJaHUN TBOPUYECKOTO XapakTepa, HaApUMEP MOCTAHOBKAa HOBOU
nabopaTtopHoil paboThl. OpUTHHATBLHOCTh Ta- KOTO 3aJaHUs 3aKJII0YaCTCS B TOM,
YTO y4YalluMilcs MNEpPBBIM COBEPIIAET ONpPEACHEHHbIE IEUCTBUA MO BBHIOJHEHUIO
nabopatopHbli  paboThl. Ilpu »TOM pe3yiabTaT €ro -HKCIEPUMEH- TaJbHOU
NesITeIbHOCTH TIEpBOHAYAILHO HEU3BECTEH HU €My, HU YUHUTEIIO.

DaKTUYECKHU 371€Ch MPOBEPSAETCS HE CTOJBKO 3HAHUE KAKOTO-JIM00 (HU3NIECKOTO
3aK0- Ha, SIBJICHUS WJIU MPOoIecca, CKOJIBKO CIIOCOOHOCTh ydallerocs K MoCcTaHOBKE
¥ BBINOJIHE- HUIO (¢u3udeckoro skcrnepumenta. [IpoBens cepuro HEOOXOIUMBIX
W3MEPEHUN U BBIYMCICHUM, OH OL[EHUBAET MOTPEIIHOCTH U3MEPEHUU M, €CIIM OHU
HEJIOMYCTUMO BEJMKH, HAaXOJUT OCHOBHBIE HMCTOYHUKM OIIMOOK M mpoOyeT ux
YCTPAHUTh.

JpyruM ydyamumcsl Kilacca MOKHO MNPEAJIOXKUTh HUHIAWBUIYaJbHbIE 3aJaHUs
HCCJIEI0BATEILCKOTO XapaKTepa, B XOJI€ BBIMOJHEHHUS KOTOPBIX OHM MOJIydaT



BO3MOHOCTh OTKPBITh HOBbI€, HEU3BECTHBIE 3aKOHOMEPHOCTH WJIU JAXK€ CO3/aTh
nzobperenue. CamMOCTOSITENIbHOE OTKPBITUE H3BECTHOTO B (PU3UKE 3aKOHA WJIHU
«3o0pereHue» cnocoba wu3MepeHus GU3M- YECKOW BEIUYMHBI  SABISETCS
00BEKTUBHBIM JJ0KA3aTEIHCTBOM CIIOCOOHOCTH YYalIUXCS K Ca- MOCTOSTEIBHOMY
TBOpUecTBY. B pesynbTare Takoil JesITEIbHOCTH Yy HHUX (QopMmupyercsa yBe-
PEHHOCTh B CBOMX MHTEJJIEKTYaIbHBIX CIIOCOOHOCTSIX.

B nmpouecce 3KCHEpUMEHTANbHOTO MCCIENOBaHUS (PU3MYECKUX  SIBICHUH
(mpouieccoB) U 0000IIEHUS TONYYEHHBIX pPE3YyJbTaTOB y4YalllUECSd JIOJKHBI
HAYYUThHCS:

® yCTaHABIWBATh (YHKIIMOHATHHYIO CBSI3b M B3aMMO3aBUCUMOCTD SIBIICHUU

(mporeccoB);
® MOJICIUPOBATH SIBIICHUS (IPOIIECCHI);
® BBIJBUTaTh TMIIOTE3bl, IKCIEPUMEHTAIIBHO MTPOBEPATH UX U
WHTEPHNPETUPOBATH MOJTYyUYEHHBIE PE3YJIHTATHI;
® u3yuyaTh (PU3MUECKHUE 3aKOHBI U TEOPUH, YCTAHABIUBATH TPAHUIIBI UX
MPUMEHUMOCTH.
Kommynukarususbie YV /|

e OTcrauBas CBOIO TOUKY 3pEHHS, IPUBOJUTh APTYMEHTHI U TOATBEPKIATH UX

daxkTamu.

e VYMeTh B AUCKYCCHUH BBIJBUTATh KOHTPAPTYMEHTHI, NepedpasupoBaTh CBOIO

MBICJIb (BJIajle- HUE€ MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).
e VYUYUTHCSA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh MPU3HABATh
OIIMOOYHOCTh CBOET'0 MHEHHS U €r0 KOPPEKTUPOBATh.
e PaznuuaTh B MUCHbMEHHOW U YCTHOU peur MHEHUE (TOUYKY 3pEHHS),
JI0Ka3aTeNbCTBA (apry- MEHTHI, ()aKThl), TUTIOTE3bI, aKCHOMBI, TCOPHUH.
e VYMeTh B3IIIHYTh HA CUTYaIllMIO C UHOM MO3UIMH U JOTOBAPUBATHCS C
JTIOABMU, PUAEPKU- BAIOMINXCI UHBIX TOUEK 3PCHUS.
IIpeameTHBbIE Pe3yJbTaThI
BrinyckHUK HAydUTCS:
® JICMOHCTPUPOBATH Ha MPUMEpPaX PoJib U MeCTO (HU3UKHU B HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B Pa3BUTUUA COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AESITEIBbHOCTH JTIOACH;
® JIEMOHCTPUPOBATH HA MPUMEPAX B3aMMOCBI3b MEKIY (PU3UKON U NIPYTUMH
€CTECTBEHHBIMU HayKaMu;
® yCTaHABJUBATh B3aUMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBJICHUN U TPUMEHSTH
OCHOBHBIE (PU3UYECKUE MOJEIU ISl UX ONMUCAHUS U OOBSICHEHUS;

® UCTOJIb30BaTh HHGOPMANUIO (PU3UYECKOTO COJICP)KAHUS TPU PEIICHUU
y4eOHBIX, TPaKTH- YECKHUX, MPOCKTHBIX U HCCIEAOBATEIbCKUX 3a/ad,
UHTETPpUPYS HHOOPMAIUIO W3 PA3IMYHBIX HCTOYHHKOB M KPUTUUECKH €¢
OlICHUBAS,

® pa3iuyaTh M yYMEThb HCIIOJb30BaTh B  Y4e€OHO-HCCIIENOBATEIbCKON



NEATEIbHOCTH METOJbl HAyYHOTO TIO3HAaHWS (HAOIIONEHWE, OIMCaHMUE,
U3MEpEHHE, YKCIIEPUMEHT, BBIIBUKEHUE TUIIOTE3bl, MOJACIUPOBAHUE U JIP.) U
dbopMbl HaydHOTO MO3HAaHMS ((aKThl, 3aKOHBI, TEOPHUH), IEMOHCTPUPYS Ha
IpUMeEpPaxX UX POJIb U MECTO B HAYYHOM NO3HAHUU;

® [IPOBOJIUTh TMpPSAMBIE W KOCBEHHbIE H3MEHEHHS (PU3MYECKUX BEJIHYHH,
BBIOMpAs W3MEPHU- TEeIbHBIE MPHUOOPHI C Y4ETOM HEOOXOAWMOW TOYHOCTHU
W3MEPEHNH, IUIAHUPOBATh X0 U3MEPEHMH, MOJy4yaTh 3HAYCHUE U3MEPAEMOU
BEJIMYUHBI U OILICHUBATh OTHOCHUTEIbHYIO MOTPEIIHOCTh MO 3aJaHHBIM
dbopmynam;

® TMPOBOJMWTH  WCCICIOBAaHUS  3aBUCUMOCTEH  MeXay  (U3UUECKUMHU
BEJIMYMHAMHU: POBOJUTH U3MEPEHUS U ONPEAEIATh HA OCHOBE MCCIIE]OBaHUS
3HAUYCHUE IMMapaMETPOB, XapaKTEPU- 3YIOMIMUX JAaHHYK 3aBHCUMOCTb MEXKIY
BEJIMYMHAMH, U JI€JIaTh BBIBOJ C YYETOM MOTPEMIHOCTH U3MEPEHUN;

® LCIMOJIb30BaTh /ISl ONIMCAHUA XapaKTepa NpoTeKaHus (GU3NUYECKUX MPOIIECCOB
dbu3nvecKre BEJIMYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIYy HUMU;

® UCIHOJIb30BaTh JJISI ONIMCAHUA XapaKTepa NpoTeKaHus (PU3NUYECKUX POIECCOB
dbu3nvecKkre 3aKOHBI C Y4ETOM T'PAHUI] UX TPUMEHUMOCTH;

® pemaTh Ka4eCTBEHHBIE 3a/1aud (B TOM UHCJIE U MEXIIPEIMETHOTO XapaKTepa):
UCTIONBb3Ysl MOJEHH, (U3NYECKUe BEJIUYMHBI M 3aKOHBI, BBICTPAHWBATH
JIOTUYECKU BEPHYIO IEMOYKY 00BsICHEHUS (I0Ka3aTeIbCTBA) MPEITI0KEHHOTO
B 3aJlaue mpoiiecca (SIBICHU);

e pemarh pacu€THbIE 3aJauyd C SIBHO 3aJaHHOW (PU3MYECKOW MOJeNblo: Ha
OCHOBE aHalli3a yCJOBHS 3aJa4yd BBIACISATh (PU3MUYECKYIO MOJIENIb, HAXOAUTh
dbu3nveckre BEJIUYUHBI U 3aKOHBI, HEOOXOJIMMBbIE M JOCTAaTOYHBIC IS €€
pellieHusi, MPOBOAUTH PACUETHI U MPOBEPATH MOJTYUCHHBIN pE3yJIbTaT;

® VYUTHIBATH TPAHUIBI NMPUMEHEHUS H3YUYCHHBIX (DU3MYECKUX MOJENel mpu
peieHnu Pu3n- Y4eCKUX U MeXIPEIMETHBIX 3aJ1a4;

® HCMOJIb30BaTh UH(GOPMAIIMIO U MPUMEHSITh 3HAHUS O MPUHIUIAX PAOOTHI U
OCHOBHBIX Xa- PaKTePUCTUKAX H3YUYEHHBIX MAIlIUH, TPUOOPOB U JAPYTUX
TEeXHUYECKUX  YCTPOUCTB  JJIsi  pEUICHUs  MNPaKTUYECKHX, Y4uyeOHO-
UCCIIEN0BATEIbCKUX U MPOEKTHBIX 3a/1a4;

® UCMOJIb30BaTh 3HAHUS O (QU3MYECKUX OOBbEKTaX U Mpoleccax B
MMOBCETHEBHOM XHU3HM IS oOecrieueHusl 0e30IMacHOCTH IpU OOpalieHuu ¢
npudopaMu U TEXHUYECKUMH YCTPOWUCTBAMH, JJISi COXPAHEHUS 3I0POBBS H
co0JII0ICHUS HOPM IKOJIOTMUECKOTO MOBEJEHHUSI B OKpYKaroulel cpene, AJis
MPUHSTHS PELICHUN B TOBCEIHEBHOM JKU3HU.

BbINyCKHUK MOJIyYUT BO3MOKHOCTh HAYUYUThCH:

® [IOHMMAaTh M OOBSACHATH IEJIOCTHOCTh (U3UUECKOW TEOpUH, pPa3INYaTh
rpaHullbl €€ TPU- MEHUMOCTH U MECTO B PSIAY APYTUX QU3HUECKUX TEOPUH;

® BJAJETh NPUEMAMH MTOCTPOEHUS TEOPETUUECKUX JOKA3aTEIbCTB MPOTEKAHUS
bu3UUeCKUX SIBICHUN W MPOIECCOB Ha OCHOBE MOJYUYCHHBIX TEOPETUUECCKHUX



BBIBOJIOB U JI0Ka3a- TEJbCTB;

® XapakTepu3OBaThb CHCTEMHYIO  CBSI3b  MEXKJYy OCHOBOIIOJIAraOIIMMU
Hay4YHBIMHU TOHSATUAMM: MPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IOJE),
JIBUKEHUE, CUJIA, YHEPTUS;

® BBIJBUraTh T'MIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIAralOIINX 3aKOHOB;

® CaMOCTOSITEJIbHO NJIAHUPOBATh U NPOBOJUTH (DU3UUYECKUE IKCIIEPUMEHTHI;

® XapaKTepu30BaTh IJ100ANBbHBIE MPOOJIEMBI, CTOSALINUE IMEPE]l YETOBEUECTBOM:
HSHEPreTUUYECKUE, ChIPbEBBIE, IKOJIOTUUECKUE, — U POJIb (PU3UKU B PEUICHUHU
ATUX TIPOOIIEM;

e pemarb NPaKTUKO-OPUEHTUPOBAHHBIE  KAYECTBEHHBbIE U pacuETHBIE
(u3nyuecKkue 3aa4u ¢ BBIOOPOM (PU3UUYECKON MOJAENH, UCIOJIb3YsI HECKOIBKO
(U3MUECKUX 3aKOHOB WIU (POpPMYJI, CBA3BIBAIOIINX H3BECTHbIE (PU3UUYECKHUE
BEIIMYMHBI, B KOHTEKCTE MEKIPEIMETHBIX CBSI3CH;

® OOBSICHATH MPUHITUIIBI paOOTHI U XapaKTEPUCTUKU W3yUYCHHBIX MAIIIHH,
OpUOOPOB U TEXHHU- UECKUX YCTPOUCTB;

® OOBSCHATH YCIOBUSI IPUMEHEHUS (HU3NUECKUX MOJIENIEH NpH pelIeHUH
dbu3nvecKux 3a1a4, HaXOIUTh aJICKBATHYIO MPEIJIOKEHHOM 3a1aue
bu3nYECKyI0 MOJIelb, pa3peniath NpoojieMy Kak Ha OCHOBE UMEIOIIUXCS
3HAHM, TaK U PU NOMOIIN METOJIOB OLIEHKHU.

MexaHuueckue siBJeHHUs

— pacro3HaBaTh MEXaHWYECKHUE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHBIE CBOWMCTBA WJM YCJIOBUS NPOTEKAaHUA DJTUX SBJICHUWA: paBHOMEPHOE U
HEpAaBHOMEPHOE JIBMIKCHHE, PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBHOKEHUE, OTHOCHTCIBHOCTh MEXAaHMYECKOI'O0 JBHIKECHHUS, CBOOOJHOE NaJCHHE TeJl,
PaBHOMEPHOE JBMKEHHUE MO0 OKPY>KHOCTH, MHEPIIUSI, B3AUMOJICHCTBUE TEJI, pEaKTUBHOE
JIBW)KEHUE, TMepefaya JaBJICHUS TBEPAbIMU TeEJIaMH, KUJIKOCTAMH U Ta3aMu,
atMoc(epHOe JaBjieHHUE, IUIaBaHWE TEJI, PAaBHOBECHE TBEPABIX TEJ, HMMEIOIINX
3aKpEIUICHHYI0O OCh BpAIllCHHs, KOJeOaTelbHOE ABUKEHUE, PE30HAHC, BOJHOBOE
IBUXKEHUE (3BYK);

— OINKCHIBATh M3YYEHHBIE CBONCTBAa TEJM M MEXAHMYECKUE SIBJIICHUS, WCIOJIb3Ys
(¢u3nyeckue BEIUYUHBI. IyTh, IMEPEMEIIECHUEe, CKOPOCTh, YCKOPEHHE, TEePHOI
oOpailieHusi, Macca Tela, MIOTHOCTh BEIIECTBA, CHiIa (CHIa TSKECTH, CUJla YIPYTrOCTH,
cCuja TpPEHUs), NaBJICHUE, HUMITYJIbC Tejla, KUHETUYeCKass HHEPTus, MOTCHIMaIbHas
SHEPrusi, MeXaHudeckas pabora, mexaHudeckass moinHocTh, KIIJ[ mpu coBepieHun
paboThI C HCTIOIB30BAHUEM MPOCTOTO MEXAHW3Ma, CUJIa TPEHUs, aMIUIUTY/1a, IEPUOJ U
gacToTa KoJicOaHMM, JJIMHA BOJHBI M CKOPOCTH €€ PacIpOCTPAHCHUS, IPH ONMUCAHHUH
MPaBUJILHO TPAKTOBATh (DPU3MUECKHUI CMBICI HCIIONIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS
U CIWHMIBI M3MEPEHUs, HaXOAUTh (POPMYJIBI, CBS3BIBAIONINE JTAaHHYIO (U3HYECKYIO
BEIIMYNHY C APYTUMU BETUYHMHAMHU, BBIYUCISITH 3HaUeHUE (DM3UUECKON BETMYNHEI;



— AHAJIM3HUPOBATH CBOMCTBA TEJ, MEXAaHWYECKUE SIBJICHUS W IPOLIECCHI, HCIIOIb3Ys
¢u3MYecKue 3aKOHBI: 3aKOH COXPAHEHMsI SHEPTrUH, 3aKOH BCEMHUPHOTO TSITOTEHUS,
OPUHIIAIT CYNEpPHO3UlMK CUJI (HaXxoXKJeHue paBHojaencTByromied cuibl), I, II u III
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHHMsI MMITyJbCca, 3aKOH ['yka, 3akoH Ilackais, 3akoH
Apxumena; mpu OITOM pas3iidyaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHa U €ro
MaTeMaTH4YECKOE BBIPAKEHUE;

— pasnuyaTh OCHOBHBIE NMPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJIEJIEH: MaTepuaabHas
TOYKA, NHEPLHMAIbHAS CUCTEMA OTCUETA;

— pemiaTh 3a/1a4H, UCTIOIb3Ys (PU3NUECKHe 3aKOHBI (3aKOH COXPAHEHHS YHEPTHH, 3aKOH
BCEMHUPHOTO TATOTeHMs, nNpuHIuUn cynepnosuumu cui, [, I u III 3akonsr HeroToHna,
3aKOH COXpaHEHUsI WUMMyJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(dhopMmyIibl, CBA3BIBAIOIINE (PU3UUECKUE BEIUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca
T€Ja, IUIOTHOCTh BEUIECTBA, CUJA, JABJICHHE, UMITYJIbC TEJIa, KNHETUYECKAsl DHEPIHUS,
MOTEHIMANbHAS JHEPrusi, MeXaHWdeckas paboTa, MexaHudyeckas MoiHOCTh, KIIJ|
MPOCTOT0 MEXaHW3Ma, CHJIA TPEHUS CKOJIbKEHUS, KOIPODUIIMEHT TpPeHUs, aMIUIUTYa,
MepUoJl M 4YacToTa KojeOaHWid, JJIMHA BOJIHBI U CKOPOCTb €€ pacrnpoCTpaHEHUs): Ha
OCHOBE aHaJM3a YCJIOBUS 3aJ]a4M 3alUChIBATh KPATKOE yCIOBUE, BBIJICTATh (PU3HUECKHE
BEJIMYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJISl €€ PEIICHUs, POBOJAUTH PACUETHI U
OILICHUBATh PEAIbHOCTH MOJIYYEeHHOTO 3HAYCHUS (PU3UUECKOM BEIIMYUHBI.

TemoBble ABJICHUS
— pacrmo3HaBaTh TEIUIOBBIE SIBIICHUS M OOBSACHATH Ha 0a3e WMMEIONIMXCS 3HAHUN
OCHOBHBIC CBOMCTBA WJIM yCIIOBUS MPOTEKAHUS dTHX SBICHUUN: muddy3us, N3MCHCHHE
oO0beMa Ten MpU HArpeBaHUU (OXJIKICHUH), OOJIbIlIasi CKUMAEMOCTh Ta30B, Majas
CKMMAeMOCTh JKHJIKOCTEH W TBEpPABIX TEI, TEIJIOBOC pAaBHOBECHE, WCIIapEHUE,
KOHJICHCAITWs, TUTABJICHHUE, KPUCTAUTU3AIUs, KATICHUEe, BJIAKHOCTh BO3/IyXa, Pa3IMYHbIC
crocoObl  Teruionepeaadn (TerIONPOBOHOCTh, KOHBEKIUS, HW3JIY4YCHHUE), arperaTHbIe
COCTOSIHUS BEIIECTBA, MOTJIONIEHNE YHEPTUHU TIPU UCTIAPSHUH JKUJIKOCTH U BBIJICIICHHUE €€
MIPU KOHJICHCAIINH Tapa, 3aBUCUMOCTh TEMIIEPATyphl KUIICHHSI OT JaBJICHUS;
— ONHUCHIBATh W3YYCHHBIC CBOMCTBA TEJI U TEIJIOBBIC SBJICHHUSI, UCTIONB3YS (pr3ndeckue
BEIIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPECHHSS JHEPTrus, TeMmIlepaTypa, yaeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, VyJAENIbHAs TEIJIOTa IUIABJICHUS, VYJACNIbHAas TeIjioTa
napooOpa3oBaHusi, yACIbHAs TEIJIOTa CTOPAaHHS TOIUIMBA, KOA(D(HUIIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOTO JBUTATENS; TPH ONMKMCAHWM TPABUIBHO TPAKTOBATh (DM3MYCCKUI
CMBICII MCTIOJB3YEMbIX BEIUYHMH, MX O0O3HAYCHHWS W CIUHUIIBI U3MEPCHHUS, HaXOIWTh
(bopMyJIbI, CBSI3BIBAIONINE AAaHHYH (DU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM,
BBIYHMCIIATH 3HAUCHUE (PU3HUCCKON BEIMYUHBI,
— aHaJIM3MPOBATh CBOWCTBA TEJI, TCIJIOBBIC SIBJICHUS W MPOIIECCHI, UCITONIB3YsI OCHOBHBIC
MOJIO)KEHUS] ATOMHO-MOJIEKYJIIPHOTO YYE€HHMSI O CTPOCHHHM BEIIECTBA W  3aKOH
COXpaHEHUS YHEPTUU;
— pasnuyaTh OCHOBHBIC MPU3HAKUA M3YYCHHBIX (DU3UYECKUX MOJENEH CTPOCHHS Ta3o0B,
KUIKOCTEH M TBEPJIBIX TEN,;



— TPHUBOAUTH MPUMEPHI MPAKTUYECKOTO MCIOIb30BAaHUS (PU3UUYECKUX 3HAHUM O
TEIJIOBBIX SIBIICHUSX;

— pewaTth 3aJa4yM, MCIOJB3YS 3aKOH COXPAHEHHUS DHEPIUU B TEIUIOBBIX Ipolieccax U
(bopMyJibl, CBA3BIBAIOIINE (PUZNYECKUE BEIMUMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpATypa,
yI€lbHas TEIUIOEMKOCTh BEIECTBA, yJEIbHAs TEIUIOTA IUIABJICHUS, yJEJIbHAs TEIUIOTa
napooOpa3oBaHMsl, YJEJIbHas TEIJIOTa CrOPaHUs TOIUIMBA, KO3(DPUIMEHT MOJE3HOTO
JEUCTBUS TEIUIOBOTO JIBUraTelis): Ha OCHOBE AaHajdW3a YCIIOBUS 3a/add 3alluChIBATh
KpaTKO€ YCJOBHME, BBLACHATh (U3MUYECKUE BEIUYMHBI, 3aKOHBI W  (HOPMYIIBI,
HEOOXOAMMBIE I €€ pElIeHUs, MPOBOAMTH pPACUYeTbl M OLEHUBATHh PEATBHOCTh
MOJIy4YEHHOTO 3HAUYCHUS (PU3UUECKON BEITUYUHBI.

JJIeKTpUYeCKUe U MATHUTHBbIE SIBJICHUSI
— pacro3HaBaTh AJICKTPOMArHUTHBIC SBJICHUS U OOBSCHITH Ha OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBUS NPOTEKAHUS 3TUX SIBIICHUUN: DJIEKTPU3ALIUSA
TeJ, B3aUMOJICEUCTBHE 3apsOB, JJIEKTPUYECKUM TOK W €ro JACHCTBUS (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAas WHAYKIIUS,
JEUCTBUE MArHUTHOIO II0JII HA MPOBOJHUK C TOKOM M Ha JABWXKYIIYIOCS 3apsKEHHYIO
YacTUILly,  JEUCTBUE  DJJIEKTPUYECKOIO  MOJSI  HAa  3apsDKEHHYK  4YacTHILy,
AJIEKTPOMArHUTHBIE BOJIHBI, NPSMOJMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHUE U
[IPEJIOMJICHUE CBETA, JUCIIEPCUS CBETA.
— COCTaBJISITh CXEMbI JJIEKTPUUYECKUX LENEH C TMOCIeI0BAaTEIbHbIM U TMapalICIbHbIM
COEIMHEHHEM 3JIEMEHTOB, Pa3inyas yCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX
1eneu (MICTOYHUK TOKa, KJIH0Y, Pe3UCTOP, PEOCTaT, JJaMIIOUKa, aMIIEPMETP, BOJILTMETP).
— HCIOJIb30BaTh ONTHUYECKUE CXEMbI ISl TMOCTPOCHUS U300paKeHUW B TIIIOCKOM
3epKaJie 1 cOOMparole JUH3E.
— ONUCHIBaTh M3YYEHHBIE CBOMCTBA TEJI M AJECKTPOMATHUTHBIE SBJICHUS, HCHOJIb3YS
(bu3MYecKue BETUYUHBIL: AJIEKTPUUCCKUIN 3apsifl, CHJIa TOKa, HIEKTPUUECKOE HaIPSIKEHUE,
AIEKTPUYECKOE COTPOTUBIICHUE, YACIBbHOE COMPOTHBJICHHE BeliecTBa, paboTa
AIEKTPUYECKOTO TIOJISI, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSTHUE W ONTHYECKas Ccuja
JIMH3bI, CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI W 4YacTOTAa CBETA; MPU
OMHMCAHUM BEPHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOIB3YEMbIX BEIUYHH, WX
0003HAaUEHUA W EIUHUIIBI U3MEPEHUS, HAXOIUTh (POPMYIIbI, CBSI3BIBAIONINE JTAHHYIO
(MBUYECKYIO BEJTMYHUHY C IPYTUMH BEIHUYUHAMH.
— aHAJIM3UPOBATH CBOMCTBA TEJN, JICKTPOMArHUTHBIC SABJICHUS U MPOLECCHI, UCMOIb3YS
(¢u3nYecKue 3aKOHbBI: 3aKOH COXPAHEHHUs SJEKTPUYECKOTO 3apsaa, 3akoH Oma i
yyacTka Lemnu, 3akoH Jxoymnsa-JIeHna, 3akoH NpsIMOJIMHEWHOTO PAaCIPOCTPAHEHUSI CBETA,
3aKOH OTPa)XEHHUs CBETA, 3aKOH IPEJIOMIIEHUSI CBETA; IPU ATOM Pa3JINYaTh CIOBECHYIO
(hopMYyJIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKCHHE.
— MNPUBOAUTH MPUMEPHl MPAKTUYECKOrO HCIOJIb30BaHUS (U3MYECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJIEHHSIX
— pemarh 3a7a4d, UCTOJB3ys (u3ndeckue 3akoHbl (3akoH OMa i ydacTKa IIeTH,
3akOoH Jlkoyns-JIeHna, 3aKOH NOPSIMOJIMHEMHOTO pAacCOpOCTPAHEHHS CBETA, 3aKOH



OTpaXKEHUs CBETA, 3aKOH MPEJIOMJICHHsI CBETa) U (POPMYJIIbI, CBS3BIBAIOIIUE (PU3MUECKHE
BEJIMUMHBI (CUJIa TOKA, JJIEKTPUUYECKOE HANpSIKEHHUE, JIEKTPUUECKOE COMPOTUBIICHUE,
yJIeJbHOE CONPOTHUBIICHUE BEIIECTBA, paboTa 3JIEKTPUUECKOTO IOJIsl, MOLIHOCTh TOKa,
(OKyCHOE pacCTOSIHME M ONTHUYECKasl CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETa, (OPMyJIbl pacuera 3JEKTPUUECKOIO CONPOTUBIICHHUS
IPUIIOCIIE0OBATEIbHOMUITAPAIIIEIBHOM COEIMHEHUH IPOBOIHUKOB): HA OCHOBE aHAJIN3a
yCIIOBHUS 3aJlaud 3allUChIBaTh KPAaTKOE YCJIOBUE, BBIAEIATh (PU3NYECKUE BEIUYHUHBI,
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JISl €€ PEIIeHHs], TPOBOIUTH PACUEThl U OIICHUBATD
PEANIbHOCTbH MOJTYYEHHOTO 3HAYCHHS (PU3UIECKON BETTMUMHBI.

KBaHToBbIE fIBJICHUS
— pacno3HaBaTb KBAHTOBBIE SIBJIEHUS U OOBSICHATH HA OCHOBE HMMEIOLIMXCS 3HAHUU
OCHOBHBIE CBOMCTBAa WJIM YCJIOBHS TPOTEKaHUS OTHUX SBJIICHUM: €CTECTBEHHAs U
MCKYCCTBEHHAsI paJIUOAKTUBHOCTbD, O-, - U Y-U3Iy4yeHUs, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa U3JIy4YECHUs aTOMa;
— ONKUCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, HMCHOJNB3Ysd (U3UUYECKUE BEIMUMHBIL:
MaccoBO€ YHCJO, 3apsIOBOE€ 4YMCIIO, MEpUOJ TMojJypacmnajaa, dHeprus (OTOHOB; IpH
OMHCAHUHM TPABWIBHO TPAKTOBATH (PU3UYECKUM CMBICI HCIIOJIb3YEMbIX BEJIWYUH, UX
0003HAaUCHUSA W EIUHUIBI U3MEPEHUS; HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(UBUYECKYI0 BEIMYMHY C JIPYTMMU BEITWYWHAMH, BBIUMCISATH 3HAYEHUE (PU3NYECKOM
BEJIMYUHBI;
— aHaJM3MPOBATh KBAHTOBBIE SIBJICHUS, UCTIONB3Ys (DU3NYECKUE 3aKOHBI M MOCTYNAThI:
3aKOH COXPAHEHUS DHEPrUHU, 3aKOH COXPAHEHUS OJJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPAaHEHMSI MAacCCOBOTO YHCJIA, 3aKOHOMEPHOCTH W3Jy4EHUS M TOTJIOLICHUS CBETa
aTOMOM, TIpU OTOM pa3duyaTb CJIOBECHYI0 (QOpPMYJIHMpPOBKY 3aKOHa U  €ro
MAaTeMaTUYECKOE BBIPAKEHHE;
— pa3inyaTh OCHOBHBIE MPU3HAKHU IUIAHETAPHOM MOJEJIM aTOMa, HYKJIOHHOM MOJENH
aTOMHOTO 51]1pa;
— TPUBOJWUTH IPUMEPHI MPOSBICHHUS B MPUPOJEC U MNPAKTUUYECKOTO HCIIOJIb30BAHUSA
PaIHOAKTUBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEAKLIHM, CIIEKTPAIBbHOIO aHAJIN3A.

DJIeMeHThl ACTPOHOMHH
— YKa3blBaTh Ha3BaHWs I1aHeT COMHEYHOW CHUCTEMBI; pa3anyaTh OCHOBHbIC MPHU3HAKU
CYyTOYHOI'O BpallleHUs 3Be3JHOTO HebOa, aBwkeHus Jlynol, ConHI@ ¥ IJIaHET
OTHOCUTEIBHO 3BE3I;
— TOHHUMAaTh Pa3JIMUUsl MEXKAY TeIUOIEHTPUYECKOM M TEOLEHTPUUECKOW CUCTeMaMu
MHUpA;

BoinycKHMK HAa 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHUThCH:
— TIOHHMATh U OOBSICHATH LIEIOCTHOCTh (PU3NUECKON TEOPUH, PA3INYaTh TPAHUIIBI €€
MPUMEHUMOCTH M MECTO B PAAY APYTUX GU3NYECKUX TEOPUIL;




— BJIaJIETh NIPUEMAMHU MMOCTPOEHUS TEOPETUUECKUX JI0KA3aTEIIbCTB, a TAKKE
IPOTHO3UPOBAHUS OCOOEHHOCTEH MPOTeKaHUs (PUINYECKUX SBICHUHN U TPOIECCOB HA
OCHOBE TMOJYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEJIbCTB;

— XapaKTepHu30BaTh CUCTEMHYIO CBSA3b MEXKIY OCHOBOIOIAraloIMMKU HAyYHBIMU
HNOHSTUSIMU: IIPOCTPAHCTBO, BpeMsi, MaTepusl (BEIIECTBO, M0JIE), IBIKEHHE, CUIA,
SHEPTHUS;

— BBIJBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIMUX (PU3UIECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— CaMOCTOSITENIEHO TUTAHUPOBATH U MTPOBOIUTH (DU3NIECKUE IKCTICPUMEHTHI;

— XapaKTepHu30BaTh INI0OATBHBIE MPOOIEMBI, CTOSIINE MIEPE]l YETOBEUECTBOM:
SHEPIreTUYECKUE, CHIPHEBBIC, YKOJIOTHYECKUE, — U POJIb (PUBUKHU B PELICHUH ITUX
npo0JieM;

— peuiaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacUeTHbIC (PU3UUYECKUE
3a/1auu ¢ BEIOOPOM (PU3UYECKON MOJIENH, UCTIOJIB3Ysl HECKOJIBKO (PU3NYECKUX 3aKOHOB
Wi GOpMYyII, CBSI3BIBAIOIINX U3BECTHBIC (DU3UUECKUE BETUUNHBI, B KOHTEKCTE
MEKIIPEIMETHBIX CBSI3EH;

— OOBACHITH MPUHIIUIIBI PAOOTHI U XapAKTEPUCTUKU U3YUCHHBIX MAIIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

- OOBSICHATH YCIIOBUS MPUMEHEHUS (PU3NYECKUX MOJENeH NP pelieHUuu (PU3NYecKux
3a/1ay, HAXOJAUTh aJIEKBATHYIO MPEJIOKEHHOM 3a1aue HU3MIECKYI0 MOJIEh, pa3peniaTh
npo0JieMy, KaKk Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK U TIPU TTOMOIIN METO/IOB OLICHKHU.

MexaHu4ecKkue siBJICHUA
— WCTOJB30BaTh 3HAHUS O MEXAHUUYECKUX SIBJICHUAX B TIOBCETHEBHOM KU3HU IS
oOecreueHus 6€30MacHOCTH NPy 0OpalIEeHUu ¢ TPUOOPAMH U TEXHUUYECKUMHU
YCTPOMCTBaMH, TSI COXPAHEHHsI 3JI0POBbsI U COOIIOZICHHSI HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXalolIel cpesie; MPUBOIUTh IPUMEPHI TPAKTUUECKOTO
MCIOJIb30BaHuUs (PU3UUYECKUX 3HAHUI O MEXaHUYECKUX SBJICHUSAX U (PU3HUECKUX
3aKOHaX; MPUMEpPHI UCTIOIb30BaHUS BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHH;
HKOJIOTMYECKUX MOCIIEICTBUN UCCIIEJOBAaHUSI KOCMUYECKOTO MPOCTPAHCTB;
— Ppas3inyaTh rPaHULIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, IOHUMATh BCEOOIIN
XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHS) U OTPAaHUYEHHOCTD
MCIIOJTb30BaHMs YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u 1ip.);
— HaXOJWTH aJCKBATHYIO MPEINIOKCHHOH 3a7aue GU3NUECKYIO MOJIENb, pa3peniaTh
npo0sieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUH TI0 MEXaHHUKE C UCTOJIb30BaHUEM
MaTEeMaTHYECKOTO anmapara, Tak U IPH MOMOIIU METOOB OIICHKH.

TennoBble ABJIeHUSA
— HCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBICHHSIX B TIOBCEAHEBHOM KU3HU TSI
oOecrnieueHrs 0€30MacHOCTH MPHU OOpAIEHUH C TPUOOPAMU U TEXHUIECKUMU
YCTPOUCTBAMH, JJIsi COXPAHEHHS 3/I0POBbBsI U COOIOIEHHSI HOPM 3KOJIOTHUYECKOTO



MOBEJICHUS B OKPY>KAIOIIEeH cpejie; MPUBOAUTH IPUMEPHI SKOJIOTUYECKHUX MOCTEACTBUM
paboThI ABUTATENICH BHYTPEHHETO CrOPaHus, TETIOBBIX U TUAPOIIEKTPOCTAHIINN;

— pa3nauyarh rpaHullbl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh BCEOOLTUH
xapakTep PyHIaMeHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHUS DHEPTUU B
TEIJIOBBIX MPOLIECCaX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

— HaxOJIUTh aJIEKBaTHYIO MPEJI0KEHHOMN 3a71aue PU3NUECKYI0 MOJIENb, pa3peniaTh
npo0iieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM O TETIOBBIX SIBJIICHUSX C
HCIIOJB30BaHUEM MaTEMAaTUUECKOTO allapara, Tak U IpHU MOMOIIUA METOJIOB OIICHKH.

JIeKTpHYeCKHe U MATHUTHBIE SIBJICHUS
— HCIIOJIb30BATh 3HAHMSI 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX B TOBCEAHEBHOM KU3HU JJIS
oOecrieueHus 6€30MacHOCTH MpU 0OpalIEeHUuH ¢ TPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJISl COXPAHEHUS 3/I0POBbsI U COOIOAEHUS HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KAIOIIEH cpe/ie; IPUBOINUTD IIPUMEPBI BIUSHUS dJEKTPOMArHUTHBIX
U3JTyYEHUH Ha )KUBbIE OPraHU3MBl;
— pas3inyaTh IPaHULIbI IPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB, IOHUMATh BCEOOIUHI
XapakTep PyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS SJIEKTPUUECKOro 3apsiaa) u
OrPaHUYECHHOCTD HUCIIOJIB30BaHUS YACTHBIX 3aKOHOB (3ak0oH OMa I y4acTKa LenH,
3akoH JIxoyns-Jlenua u ap.);
— HCHOJIb30BaTh MPUEMBI IOCTPOCHUS PUIUUECKUX MOJIETICH, MOUCKa U (POPMYIUPOBKU
JI0KA3aTeNIbCTB BBIIBUHYTHIX THUIIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE
AMITMPUYECKH YCTAHOBIIEHHBIX (DAKTOB;
— HaxOJUTh aJIEKBaTHYIO MPEJI0KEHHOH 3aaue PU3NYECKYI0 MOJIENb, pa3peliaTh
po0JeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBJICHUSX C
MCIIOJIb30BAHUEM MAaTEMATHUYECKOIO aIiapaTa, Tak U P MOMOIIM METOJI0B OLICHKHU.

KBanToBbBIE sIBJICHUSA
— HCMOJIb30BaTh MMOJYyUYCHHBIC 3HAHUS B TTIOBCECTHEBHOM KM3HM MPU 0OpaICHUH C
mpudOpaMu U TEXHUYECKUMH YCTPONUCTBAMU (CUETUYNK MOHU3UPYIONINUX YACTHII,
TO3UMETP), U1l COXPAHECHHS 3JI0POBBS U COOIIOICHUS] HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH Cpeae;
— COOTHOCHUTB DHEPIHIO CBSI3M aTOMHBIX sJiep ¢ AS(HEKTOM MacChl;
— MPHUBOJIUTH NPUMEPHI BIUSIHUS PAJUOAKTUBHBIX U3TyUYE€HHUIN Ha )KUBBIE OPTaHU3MBI;
MMOHMMATh NPUHLKIN ACHCTBUA T03UMETPA U Pa3JINYaTh YCIOBHUS €TI0 UCTIOJIb30BAHUS;
— TOHHUMATh YKOJOTUYECKHUE MPOOJIeMbl, BOSHUKAIOIINE MPU UCIIOIB30BaHUN aTOMHBIX
ANIEKTPOCTAHIIUM, ¥ MTYTH PEUISHUSI ATUX MPOOJIeM, IEPCIEKTUBLI UCIIOJIH30BAHUS
YIIPaBJISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

JJIeMeHTbl ACTPOHOMMH
— YKa3bIBaTh 00IIKME CBOMCTBA U OTJIUYHMS IJIAHET 36MHOM TPYMIIBI U MJIaHET-TUTaHTOB,;
ManbiX Tea COTHEYHON CUCTEMBI M OOJIBIINX TUIAHET; MOJIb30BAThCS KAPTOU 3BE3HOTO
Heba rpu HaOIIOICHUAX 3BE3IHOTO Hela;



— pa3nuy4aTbh OCHOBHBIE XapaKTEPUCTUKH 3Be3]1 (pa3Mep, LIBET, TEMIIEPATypa)
COOTHOCHUTB IIBET 3BE€3/IbI C €€ TEMIIEPATYpOii;
— pas3iInyaTh TUIOTE3bI O MPOUCXOXKACHUU COTHEUHON CUCTEMBI.

Conepxanue yueOHOro npeamera « Duznka
10 xnacc (68 gacon)
Hayunblii MeTox no3Hanus npupoasl (1 yac)
dusuka — pyngameHTanpHas Hayka o npupoze. Hayunblit Mmetoa mo3HaHusl.

Metonbl Hay4YHOTO HUCCIENOBAHUS (PU3HYECKUX SBJICHHUA. DKCIEPUMEHT U TEOPHUS B
mpoiiecce mo3HaHus npupoasl. [lorpemHocTn u3mMepenus Gu3ndeckux BenandrnH. HaydHbie
runote3bl. Mojenu Quisndeckux siBaeHu. DuU3NUecKrue 3aKOHbI UM TEOpuHU. ['paHUIIbI
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. Dusnyeckasi kaptuHa mMupa. OTKpbITHS B QUBUKE —
OCHOBA ITPOrpecca B TEXHUKE U TEXHOJIOTUH ITPOU3BOJICTBA.

Mexanuka (24 yaca)

Cucrembl otcuera. CKalsipHble M BEKTOpHBIC (pU3MYecKrue BETWYMHBL. MexaHU4ecKoe
IBIKEHUE W €ro BuAbl. OTHOCHUTEIBHOCTh MEXAHMYECKOIO JABWKEHHS. MrHOBEHHas
CKOpPOCTb. YCKOpeHHe. PaBHOYCKOpEHHOE IBWXEHUE. J[IBJKEHHE I10 OKpPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. [IpuHIMII OTHOCUTENBRHOCTH [ anuiies.

Macca u cuna. 3akonbl fuHaMUKU. CriocoObl n3MepeHus cuil. UHepluaabHble CUCTEMBI
OoTCcYeTa. 3aKOH BCEMHPHOTO TSATOTEHHSI.

3akoH coxpaHeHus umnyibca. KunHernueckas sHeprus u pabota. I[loTeHumanbHas
JHEprusi Tena B TpaBUTAMOHHOM  mnoisie.  [loTeHuuManbHas  SHEPrUs  ynpyro
ne(hOpMHUPOBAHHOTO TeNa. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIHH.

JlaGopatopHbie pabOTHI:

N3yuenne 3aKk0Ha COXpAaHEHHS] MEXaHUYECKOW JHEPTUN.

Mouekyasipuast puzuka. Tepmoagunamuka. (20 yacos)

MoneKkynsIpHO — KHHETUYECKasi TEOpUsl CTPOEHHUS BELIECTBA U €€ DKCIEPUMEHTAJIbHbIC
OCHOBAHWUSI.

AOcomroTHas Temmeparypa. Y paBHEHHE COCTOSHUS UCATbHOTO ra3a.

CBsi3b cpeHel KMHETHYECKOW SHEPTHH TETUIOBOTO JBWIKEHHUS MOJEKYJ ¢ aOCONMIOTHOM
TEMITIEPATYPOH.

CrpoeHue KUJIKOCTEN U TBEPABIX TE.

Bayrtpennsis sueprusi. Pabora u temnonepenada Kak criocoObl U3MEHEHHUs BHYTPEHHEH
sHepruu. llepBblii 3aKOH TEepMOAWHAMHUKHU. [IpUHUMIBI AEHUCTBUS TEIUIOBBIX MAIIIWH.
[IpoOneMbl TEMIO3HEPTETUKN U OXpaHa OKPYXKAIOLIEH Cpeibl.

JlaGopatopHbie pabOTHI:

OmneiTHasA npoBepka 3akoHa [ eii-JIroccaka.

OCHOBBI YJIEKTPOJAMHAMUKH (22 yaca)

DJIeMEHTapHbI AJIEKTPUUECKUN 3apsAd. 3aKOH COXPAHEHHs DJIEKTPUYECKOIO 3apsna.
3akoH Kynona. Dnektpuueckoe noje. Pa3HOcTh moTeHuuanoB. MICTOYHMKH MOCTOSIHHOTO
TOKa. OJEKTpOABWXKYyIIas cuja. 3akoH Owma [ TMOJHOM 3JIEKTPUYECKOM  IEMH.
DIEKTPUYECKUM TOK B METaJlIaX, JEKTPOIUTAX, razax u Bakyyme. [lomynpoBoHUKHY.



JlabopaTopHbie pabOTHI:

N3ydenne nocienoBaTesIbHOrO U NapajuieIbHOrO0 COCTMHEHUS TPOBOIHUKOB.

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

IHoBTOpenne (1 yac)

11 knacce
68 JacoB, o 2 Jyaca B HEJCIIO.

daekTpoauHamMuka (nmpoaosxenue) (11 yacon)

MaruutHoe none toka. Uuaykius marautHoro noisi. Cuna Amnepa. Cuna JlopeHia.
CamounHaykuua. WHIYKTHBHOCTb. ODHEPrus MarHUTHOrO MOJs. MarHuTHBIE CBOMCTBA
BEILIECTBA. DJIEKTPOABUTATENIb. 3aKOH 3JIEKTpOMarHuTHoOW wuHaykuuu. [IpaBuio JleHna.
NHIyKIIMOHHBIN TEHEPATOP ANEKTPUYECKOTO TOKA.

JlaGopatopHbie paOOThI

HaGnronenue neiicTBUs MarHUTHOTO MOJIST HA TOK.

N3yueHue sBICHUS 3J1€KTPOMArHUTHON UHAYKIIUH.

JJIeKTPOMATHUTHBIE KOJIeOaHUS U BOJIHBI. OnTHKAa. (29 4acoB)

Konebartenbubiit KOHTYp. CBOOO/IHBIE U BBIHYKJCHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.
["'apmonnyeckue AJIEKTPOMATHUTHBIE KoJie0aHusl. DNEeKTpUYECKAN pE30HaHC.
[IpousBoacTBo, epeaya U NOTPEOICHUE SIEKTPUUECKON SHEPTUH.

DIEKTPOMAarHuTHOE I0JI€. DJIEKTPOMArHUTHBIE BOJHBL. CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJH. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH. [IpMHIMIIBI paguOCBSA3H U TEJIEBUICHUS.

CkopocTh cBeTa. 3aKOHbI OTpa)XE€HUsSl W MpenomiieHus ceTa. MHTepdepeHuus caera.
Hudpakuus ceera. Judpakuuonnas pemerka. Ilonspuzanus csera. ucnepcusi cBera.
JInnzel. opmyna TOHKOM JIMH3bL. ONTUYECKHUE TPUOOPHI.

[Toctynartsl crienMaabHOW TEOPUU OTHOCUTEIBHOCTHU. [1omHas sHeprus. DHeprus moKosl.
PenstuBuctckuit umnyibc. JleeKkT Macc v SHEPTHsl CBS3H.

JlaGopatopHbie paOOThI

N3mepenue nokasarens NpeOMIICHHS CTEKIIA.

KBanroBasi puzuka (15 yacoB)

['mnorteza Ilmanka o kBaHTax. DortosnexkTpuueckuii 3¢ dekt. 3akoHbl doTodddekTa.
VYpasuenue DitHmreiina nus Gorodddexra. dorton. JlaBnenue cera. KoprmyckymnspHo-
BOJIHOBOM JyaJIM3M.

Mopenu crpoenust atoma. OmbiTel Pesepdopna. OObsiCHEHHE JIMHEWYATOTO CHEKTpa
BOJZIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJIaTOB bopa.

CocraB u cTpoeHue aToMHOro sigpa. CBOMCTBA SIACPHBIX CUII. DHEPTUsI CBSI3U ATOMHBIX
anep. Buumbl paavoakTHBHBIX MPEBpPALIEHUH AaTOMHBIX sAep. 3aKOH paguOaKTUBHOIO
pacrana. CBOMCTBAa HOHU3UPYIOIIUX SAECPHBIX U3Iy4eHHU. J[03a u3mydeHus.

Anepuble peakuuu. llennas peaknusa geneHus  saaep.  fnaepHas  dHepreTuka.
TepMosIEpHBIN CUHTES.

DneMeHTapHble YacThllbl. DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.

JlabopaTopHbie pabOThHI

HaGnrogenue CrutonHoro u TMHEHYaTOro CIIeKTPOB.

Crtpoenue BceesienHoii (7 yacos)



Paccrosinue no Jlynsr, Comnna u Ommkaiimmx 3Be3q. KocMuueckne ucciienoBanus, ux
Hay4yHO€ U 3KOHOMHUeckoe 3HaueHue. [Ipupona ConHula U 3BE3]l, HICTOUHUKH SHEPIUHU.
DU3NYECKHUE XAPAKTEPUCTUKU 3Be3/1. COBpEMEHHbIC MPEACTABICHUS O MPOUCXOXKACHUU U
sBoJironuu CoutHia u 3Be3a. Hama [Namaktrka u mecto ConHeuHOM cucTeMbl B HEl. [pyrue
ranakTuku. [IpencraBnenue o pacmupeHun BeeneHHou.

IToBTOpeHue ( 6 yacos)

[To mporpamme 3a TOJ ydamivecs TOJDKHBI BBIMOJHUTH 4 KOHTPOJBHBIX paboT u 4
n1abopaTopHBIX PaboT.

TemaTH4yeckKoe INIAHUPOBAHUE

10 kaace
Ne Tema KoumuectBo | KonTposabnbie | JlabopaTopHbie
4acoB padoThI padoThI
1 | BBenenue 1 0 0
2 | Mexanmnka 24 2 1
KMHEMAaTHKa 9 1
IUHAMHUKA 8 1
3aKOHBI COXPAHECHHUS 7 1
3 | Mouekyasipuas ¢pusuka. 20 1 1
TepmoanHamuka
OCHOBBI MOJIEKYJISIPHO- 6
KUHETHYECKOU TEOPUU
Temneparypa. JHeprus 2 1
TETJIOBOTO JIBVXKCHUS
B3aumnbie npeBparieHus 3
KUJIKOCTEW U ra30B. TBEpabIE
Tesa
OCHOBBI TEPMOAMHAMUKHU 7 1
4 | OCHOBBI YJIEKTPOJAHUHAMHUKHU 22 1 2
DNEKTPOCTaTHKA 9
3aKOHBI OCTOSTHHOT'O TOKA 8 1 2
DJIEKTPUYECKUAN TOK B )
pa3JIMYHBIX Cpeaax
5 | IloBTOpenue 1
6 | UToro 68 4 4




TemaTuuyeckoe NVIAHUPOBAHUE
11 knacc (68 yacos 2 4/B Hege110)

Ne Tema KosmuecrBo | KonTposasubie | JIabopaTopHbie
4acoB padoThI patéoThbI

1 | OCHOBBI IEKTPOIMHAMUKH 11 1 2
(mpomomkenue 10 kimacca)

2 | KonebGanus 1 BOIHBI. 29 2 2
OnTuka.

3 | KBanToBas ¢u3nka 15 1

4 | Crpoenue BceneHHot 7

5 | lloBTOpeHne 6

6 | UToro 68 4 4
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KaneHz(apHO TEMATHYECCKOC IIVIAHUPOBAHUE

VYuurens: Eponun Cepreii AjleKCaHIpOBUY

10 kJacc.
Ne Tema ypoka Hara | IIpumeuanue
/1
1 | Yro usyuaer ¢pusuka. duznyueckue BICHUS.

HabmroneHus v OnbITHI.

2 | MexaHuuyeckoe JBUKEHHUE, BUJIbI TBUKECHUM, €r0
XapaKTEPUCTHKHU.

3 | PaBHomepHOe nBUKeHUE Ted. CKOPOCTb.
VYpaBHEHHE PAaBHOMEPHOIO JABMKEHUs. Pemenue
3a/1ay.

4 | I'paduku NpIMOJIMHEHHOTO paBHOMEPHOTO
IBIDKEeHUs. Penrenue 3amau

5 | CKopocTbh NPU HEPABHOMEPHOM JBUKEHUHU.
MrHoBeHHast CKOpOCTh. CII0KEHNE CKOPOCTEN

6 | [IpsmonuHeliHOe paBHOYCKOPEHHOE TBUXKEHUE.

7 | Pemenue 3a1a4y Ha JBUKEHHUE C TOCTOSTHHBIM
YCKOPEHHUEM.

8 | JBmwxkenue ten. [loctynaTenbHoe JBUKEHUE.
MarepunanbHas Touka. M3yueHne nBuxeHus Ttena
110 OKPYKHOCTH.

9 | Pemenwue 3amay nmo Teme «KnnemaTukay.

10 | KontponwsHas pabora Ne 1 "Kunematuka'".

11 | BzaumopeiicTBue Ten B ipupoe. SIBnexHue
nHepuuu. MHepuuanpHas cucreMa oOTcyera.
ITepBbiit 3akoH HproTOHA.

12 | [lonsiTHe CUIIBI KaK MEPHI B3aUMOICUCTBUS TElL.
Pemenue 3anay.

13 | Bropoii 3akoH Hetotona. Tpernii 3akoH HeioToHa.

14 | Ilpuniun otHocuTenbHOCTH ["anunes.

15 | SIBnenwue TaroteHus. I'paBUTAIlMOHHBIE CUITBI.

16 | 3aKoH BCEMUPHOTO TATOTEHUSI.

17 | IlepBas kocmMuyeckasi CKOpocThb. Bec Tena.
HeBecoMOoCTh 1 neperpysKu.

18 | Cunbl ynipyroctu. CUiibl TpEHHUS.

19 | Umnynbc MaTepuaabHOM TOUYKU. 3aKOH

COXpaHCHHUA UMITYJIbCA.




20 | PeakTuBHOE NBM>KeHUE. Pelienne 3a1a4 (3akoH
COXpaHEHUsI UMITYJIbCA)

21 | PaGota cuibl. MomHocTh. MexaHuueckas SHeprus
TeJa: NOTEHIMaNbHAs U KUHETHYeCKasl.

22 | 3aKOH COXpaHEeHHs SHEPTUU B MEXaHUKE.

23 | JlabopartopHas padota Nel. «M3y4yenue 3akona
COXpaHEHUSI MEXaHUYECKON SHEPTHI.

24 | O6ob6maromiee 3ausTue. Permenue 3aqad.

25 | KontponbHas padota Ne 2. "lunHamuka. 3aKOHBI
COXpaHEHMS B MEXaHUKE' .

26 | Ctpoenue BemiectBa. Mosekyna. OCHOBHBIE
nonoxenust MKT. DkcniepumeHTanbsHOE
JI0KA3aTENbCTBO OCHOBHBIX MOn0xeHnii MKT.
BpoyHOBCKOE IBMKEHHUE.

27 | Macca mosnekyn. KonxmdecTBo BemiecTsa.

28 | Pemenwue 3a1a4 Ha pacueT BEIHYHH,
XapaKTEPHU3YIOIINX MOJICKYJIHI.

29 | Cuubl B3auMoericTBus MosieKyn. CTpoeHue
TBEPIBIX, )KUJIKMX U Ta3000pa3HbIX TEJl.

30 | UneanwsHbrii raz3 B MKT. OcHOBHOE ypaBHEHHUE
MKT.

31 | Pemenue 3amad Ha Temy «TemnmoBoe ABMKEHHE
MOJICKYIDY

32 | Temnepatypa. TemnaoBoe paBHOBeCHE.

33 | AGcomoTHas TemnepaTrypa. Temneparypa — mepa
CpeHEN KUHETUYECKON SHEPTUN IBUKECHUS
MOJIEKYJI.

34 | YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a. ['a3oBbie
3aKOHBI.

35 | Jlaboparopnas padota Ne2. «OmbITHas mpoOBEPKa
3akoHa [ ent-JIroccakay.

36 | HacelteHHbIi nap. 3aBUCUMOCTD JIaBJICHUS
HACBIIICHHOTO T1apa OT TemmepaTypsl. Kunenue.
Hcmapenue xuKocTen.

37 | Bna)XHOCTh BO3/1yXa U €€ U3MEPEHHUE.

38 | Kpucranmnuueckue u amopdHbie Tena.

39 | Buyrpennss sueprusi. Paborta B TepMoIMHAMUKE.

40 | KonnuecTBo TEIIOTHI. Y IeJbHAs TEMIOEMKOCTb.

41 | IlepBolif 3aKOH TepMOJMHAMKKU. Perienue 3aay.

42 | HeoGpaTtuMocCTh MpoIieccoB B mpupoe. Pemenne

3aaad.




43

[Tpunnun neiicteus u KII/ TennoBeix
JIBUTATEIICH.

44 | [ToBTOpPUTEIHEHO-0000IIAIOIINKN YPOK 110 TEMaM
«Monekynsipaas puzuka. TepMoarHaMUKay.

45 | KonTtponbHas padota Ne 3. «MonekymnsipHas
¢dusnka. OCHOBBI TEPMOJTMHAMUKI.

46 | Yro Ttakoe snekTpoanHamuka. CTpoeHue atoma.
DneKTpoH. DNEKTPUUECKUH 3aps U
HJIEMEHTAPHBIE YaCTHUIIBL.

47 | 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsiaa. 3aKOH
Kymnona.

48 | Pemenue 3a7a4. 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsiia v 3akoH KyoHa.

49 | Dnextpuueckoe noje. HanmpsxkeHHOCTh
AIEKTPUIECKOTO Mo, [IpuHIMT cynepno3uiun
noJie. Pemenue 3agay.

50 | CunoBble IMHUU AIIEKTPUIECKOTO osis. Perenne
3ajad.

51 | Pemenue 3a1au Ha mpuMeHeHue 3akona Kyrona,
MIPUHITUIIA CYTIEPIIO3UIINH, 3aKOHA COXPAHEHUS
AIIEKTPUYECKOTO 3apsijia.

52 | lloreHuuanpHas SHEPTUS 3apsHKEHHOTO Tela B
OJTHOPOJTHOM DJIEKTPOCTATHYECKOM TIOJIE.

53 | lloTeHmuan 3MeKTpOCTaTHIECKOTO MoJist. PasHOCTH
nmoTeHIanoB. CBsA3b MEXTY HANPSHKEHHOCTHIO
TIOJISI U HATIPSDKEHUEM.

54 | Konnencaropsl. HazHauenue, ycTpoiCTBO U BUJIBI.

55 | DimeKkTpuYecKuil TOK. Y CIIOBHS, HEOOXOIUMBIS TS
€ro CyIIeCTBOBAHHSI.

56 | 3axon Oma ans yuactka nenu. [locnenoBarensHoe
Y TIapaJJIeIbHOE COSAMHEHUE TPOBOTHIUKOB

57 | Jlaboparopnas pabota Ne3: «3yueHue
MOCIIEI0BATEIHHOTO U TIapajuIeIbHOTO
COCTMHEHMSI IPOBOTHUKOBY.

58 | Pabora 1 MOIITHOCTH IIOCTOSIHHOTO TOKA.

59 | DnexTpoaBukymias cuia. 3akoH Oma IS MOJTHON
e,

60 | JlJabopatopnas padota Ned. «3mepenune DJIC u
BHYTPEHHETO COMPOTUBJICHUSI ICTOYHHKA TOKAY.

61 | Pemenue 3a1a4 (3aKOHBI IOCTOSIHHOTO TOKA).

62 | KonrponsHas pabota Ne 4. "3akoHbI TOCTOSIHHOTO




TOKa.

63 | DnexkTpuyueckas IPOBOJUMOCTh PAa3IMYHBIX
BEILIECTB. 3aBUCUMOCTb CONPOTUBIICHHS
IPOBOJIHUKA OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

64 | DnexTpuuecKHil TOK B MOJYIIPOBOTHUKAX.
IIpumeHneHune moaynpoBOJHUKOBBIX MPUOOPOB.

65 | DnexTpuueckuil TOK B BaKyyMe. DIEKTPOHHO-
JydeBas TpyOKa.

66 | DneKTpUYecKuil TOK B )KUJIKOCTSIX. 3aKOH
AIEKTPOIN3A.

67 | DimekTpuYecKUi TOK B ra3zax. HecamocTosTenbHBIM
Y CAMOCTOSITEIIbHBIN pa3psiJibl.

68 | [loBTOpeHwue.

11 kaacc.
Ne Tema ypoka ara IIpumeuanue
n/n

1 | MaruuTHOE I10JIE, €r0 CBOMCTBA.

2 | MarauTtHOE 1oJie TOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa.

3 | HdeiicTBHe MarHMTHOTO TOJIS HAa MMPOBOJHUK C
TokoM. JIabopaTtopHast pabota Nel. «HaGmonenue
JEWCTBUSI MATHUTHOTO TOJIS HA TOKY.

4 JlericTBME MarHUTHOTO TOJISI HA IBMKYILIUHACS
AJIEKTPUYECKUH 3apsil.

5 Pemenne 3agau mo teMe «MarHuTHOE II0JIEY.

6 SIBiIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.
MarauTHbIA MOTOK. 3aKOH 3JIEKTPOMArHUTHOM
WHTYKIIAH.

7 | HampaByieHue MHAYKIIMOHHOTO ToKa. [TpaBuio
Jleniia.

8 | Camounaykuus. MTHAYKTUBHOCTD.

9 | JIaboparopnas pabota Ne2. «M3ydyeHue siBueHus
AJIEKTPOMArHUTHON WHTYKIIUI).

10 | DnekTpoMarHuTHOE TOJIC.

11 | KonTponbHas pabota Nel. «MarautHoe moJe.
DJIEKTPOMAarHUTHAsE UHIYKIIHS).

12 | CBoOOAHBIC U BBIHYKJICHHBIC 2JIEKTPOMATrHUTHBIC
KoJieOaHus.




13

Koneb6arenbublit kKoHTYp. [IpeBpalienue snepruu
U SJIEKTPOMArHUTHBIX KOJICOAHUSX.

14 | TlepemeHHBIN PIEKTPUUECKUHN TOK.

15 | 'eHepupoBaHuE EKTPUUECKONU IHEPTUH.
Tpanchopmartopsl.

16 | Pemenue 3amau o teme: «TpanchopmMaTops.

17 | [Ipou3BOACTBO U UCIIOIB30BAHUE IEKTPUUECKOM
SHEPTHUH.

18 | Ilepemaua saeKTpOIHEPTHUH.

19 | DnexkrpomarauTHas BosiHa. CBoMCTBa
AJIIEKTPOMATHUTHBIX BOJIH.

20 | [Tpunnun paguorenedonnoi csazu. [Ipocreitmmii
paMONPUEMHUK.

21 | Pagnonokarms. [ToHdaTre o TEIEBUIEHNUN.
Pa3BuTHne cpeacTB CBs3H.

22 | KontponbHas pabota Ne2. « 9neKTpoMarHuTHbIC
KOJ1€0aHMs U BOJTHBDY.

23 | CKOpoCTh CBeTA.

24 | 3akoH oTpaxkeHus cBeTa. PelieHue 3a1ay Ha 3aKOH
OTpa)keHUE CBETA.

25 | 3akoH mpeloMyIeHUs cBeTa. Permenue 3a1aq Ha
3aKOH MPEJIOMJICHUS CBETA.

26 | JJaboparopnas pabota Ne3. «M3mepenne
MOKa3aTesl MPEJTOMIICHHS CTEKIIa.

27 | Jlunza. IlocTpoeHue n3o0pakeHus B JIMH3E.

28 | Jlucnepcus cBeTa.

29 | Unrepdepennus cera. udpakums crera.

30 | IMonspuzanus cBeTa.

31 | Pemenue 3ama4y mo teme: «Onrrka. CBETOBEBIE
BOJTHBDY.

32 | KontponbHas padota Ne3. «Onrtuka. CBeTOBbIE
BOJTHBDY.

33 | Iloctynarel TEOpUU OTHOCUTEIHLHOCTHU

34 | PenaTHUBUCTCKUI 3aKOH CIOKCHHS CKOPOCTEH.
3aBUCHUMOCTb HEPTUH TeJla OT CKOPOCTH €T
JBYDKEHUS. PensaTHBHCTCKas TMHAMUKA.

35 | CBsi3b M@Ky MAacCOU U dHEPTHUEH

36 | Buapl uznmyuyenuid. [llkana ajnekTpoMarHuTHBIX
BOJIH.

37 | CrieKkTpsl U CEKTpalibHbIE anmnaparsl. Buabl

cnekTpoB. CIIEKTpaJIbHbIN aHAIU3.




38

JlaGoparopnas pabota Ned4, «HaGmronenue
CIUTOIITHOTO M JINHEHYATOTO CIIEKTPOB.

39

NudpakpacHoe u ynpTpadroieToBOe U3ITyUEHHUS.

40

Pentrenosckue JIy4Hn.

3. KBanroBas ¢usuka

41 | ®otorddekTt. YpaBHeHHne DUHIITEHHA.

42 | ®OTOHBI.

43 | [Ipumenenue dhororddekra.

44 | Ctpoenue aroma. OnwiThl Pesepdopaa.

45 | KBanrtoBble nocrynatsl bopa.

46 | Jlazepsl.

47 | CTpoeHHe aTOMHOTO siipa. SIepHbIe CUJIBL.

48 | DHeprusi CBSI3M aTOMHBIX SIEP.

49 | 3akoH paJMOAKTUBHOTO pacmnaja.

50 | SAnepubie peakuuu. Jlenenue siaep ypana. Llennsie
sJIepHBbIC peakinu. SnepHbIil peakTop.

51 | IIpumenenue sanepHoit sueprun. buonornueckoe
JNEUCTBUE PATMOAKTUBHBIX U3ITyUYCHUMU.

52 | KorrpomnbHas pabota Ne4. «CBETOBBIC KBAHTHI.
®dur3MKa aTOMHOTO SJIpay.

53 | ®dusuka dIeMEHTAPHBIX YaCTHII.

54 | Enunas pusudeckas kapTuHa MUpa.

55 | ®usuka M HAyYHO-TEXHUYECKAs! PEBOJIOIIHUSL.

56 | Ctpoenne COTHEYHON CHCTEMBI.

57 | Cucrtema 3emisi-Jlyna.

58 | O6mue cBegenns o ConHile.

59 | McrouHukn SHEPTHH U BHYTPEHHEE CTPOCHUE
Connua.

60 | dusmdeckas npupoja 3BE3]I.

61 | Hama ["amakTuka. [IpocTpaHcTBEHHBIE MacIITa0OBI
HaOrogaemoit BeeneHHOM.

62 | IIporcxoxaeHue U SBOJIIOIMS TATaKTUK U 3BE3]I.

63 | [loBropenue «KuHemaTrkay

64 | IloBropenue «JlmHaMuKa

65 | [loBropenue «3akOHBI COXpaHEHUS

66 | [ToBTOpeHmne «DIEKTPOCTATUKA»

67 | IloBropenue « DNEKTPOIUHAMUKA)

68 | tororoe moBTOpEHME




Y4eOHO-MeTOAMYECKOE 00eceueHre 00pa30BaTeIbHOI0 Mpouecca.

Vyeonuk ['.S1.Msxumies, b.b.byxosnes, H.-H.Cotrckuii «®uszuka» Kiaccuueckuil Kypc.
10, 11 xmacc» — Mocksa, [Ipocsemienue, 2019 1.

CoOopnuk 3anay o gusuke 10-11 kmace. Knaccuuecknii kypce. [lapdenteeBa H.A.- M.
«ITpocsemienue», 2019 r.

Hunaktuaeckue matepuansl dusuka 10,11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarenscTBO «/Ipodayr, 2018.

TemaTudyeckne KOHTPOJBHBIE M CaMOCTOSTEIbHBIE paboThl To Qusuke 11 kmacc /
O.U.I'pomrieBa. — M.: U3marenbcTBO «IK3amen», 2018 T.

JlozoBenko C.B., Tpymuna T.A Peanu3zanus o0pa3oBaTelbHBIX IPOTpaMM MO (PU3UKE C
HCITOJIB30BaHUEM 000pyIOBaHus JeTckoro TexHomapka «lllkompHbI kBaHTOpHyM» 10-
11 xnaccei(yray0seHHsiid ypoBeHb) — M. .2021

HNuTepHeT-pecypcesl.

Anumanun pusndeckux o0bektoB. http://physics.nad.ru/

XKupas pusuka: ooyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.htmi

Ypoku pusuku ¢ nucnojb3zoBanueM Muareprera. http://www.phizinter.chat.ru/
®wuzuxa.ru. http://www.fizika.ru/

®dwusuka: kosutekius onbIToB. http://experiment.edu.ru

dusuKka: 3JIEKTPOHHAs KOJUTeKIHs onbIToB. http://www.school.edu.ru/projects/physicexp
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