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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHrie IporpaMMbl HampaBlIeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHM3aIyio U3ydeHus PU3UKU Ha JEATEILHOCTHONH OCHOBE. B HEll yUHUTHIBAIOTCS BO3MOXXHOCTH TPEIMETa
B peamm3anuu TpeboBannit ®I'OC OOO k muaHUPyeMbIM JTUYHOCTHBIM U METANPEJAMETHBIM Pe3yJbTaTaM
oOydeHHUsl, a TaKKe MEKIPEAMETHBIC CBS3M ECTCCTBCHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HA YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucteMoo0pasyromuid Jii €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIBKY
(bu3nyeckre 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX XUMHEH, O1oIoruei, acTpoHOMHuen
u Qusnueckoil reorpaduei. dusnka — 3TO MpeIMeT, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOW BKJad B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U NIPel0CTaBiIsIeT Haubouiee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METoJla MO3HaHUs, T.e. croco0a IOJydeHus JOCTOBEPHBIX 3HaHMM o Mmupe. Hakonen, ¢usuka — 310
IIPEIMET, KOTOPBIA HapsALy € APYTMMH €CTECTBEHHOHAyUHBIMM INPEAMETaMU JOJDKEH JaTh IIKOJIbHUKAM
IpeJCTaBICHHE 00 YBIIEKAaTEIIbHOCTH HAYYHOIO MCCIENOBAaHMS MU PAJOCTU CAMOCTOSITEIBLHOIO OTKPBITHS
HOBOTO 3HAHHUS.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHMSI B CTPYKType oOuero oOpa3oBaHHs COCTOUT B
(hOopMHpPOBAaHNY €CTECTBEHHOHAYYHOW TPAMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM MacChl 00YJarOIIUXCs,
KOTOpbIE B JalbHEWIIEeM OyayT 3aHSATHI B CaMbIX Pa3HO 00pasHbIX cdepax nesrensHocTH. Ho He MeHee
BaKHOM 3a1[aqef/’1 ABJIACTCA BBIABIICHUEC MW INIOATIOTOBKA TAJIAHTIMBBIX MOJIOABIX JIIOIICﬁ AJi4 IIPOAOJIZKCHU A
oOpa3oBaHUsl ¥ JanbHEHWIIed MpoQecCHOHATBHON MAEATENBHOCTH B O0JAaCTH €CTECTBEHHOHAYYHBIX
WCCIIC/IOBAaHUI M CO3JaHUM HOBBIX TexXHOJOruid. COriacHO NMPHHATOMY B MEXIYHApPOJHOM COOOIIECTBE
omnpezaenenuto, EcrecTBeHHOHay4Hasi TPaMOTHOCTh — 3TO CIHIOCOOHOCTB YEJIOBEKA 3aHMMAaTh aKTHBHYIO I'PaX
-1aHCKYIO IMO3ULIUIO I10 O6HI€CTBCHHO 3HAYMMBIM BOIIpOCaM, CBA3AHHBIM C €CTCCTBCHHBIMU HAayKaMH, U €TI0
TOTOBHOCTh WHTEPECOBAaThCS ECTECTBEHHOHAYYHBIMU HIEsIMH. HaydyHO TpaMOTHBIN YEIIOBEK CTPEMHUTCS
Y4acTBOBaTb B ApryMCHTUPOBAHHOM O6CY)KI[€HI/II/I HpO6J'ICM, OTHOCAIINXCA K CECTCCTBCHHBIM HayKaM H
TEXHOJIOTUSIM, YTO TPEOyeT OT HEro CIEeIYIOIX KOMIIETEHTHOCTEMH:

— HAY4YHO 0OBACHATH SIBJICHUA,
— OICHUBATHh U ITIOHHUMATb 0COOEHHOCTHU HAay4YHOTr'0 UCCJICAOBAHUA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC NOKA3ATCIIbLCTBA JJI MMOJIYUYCHHW BEIBOAOB.

N3yuenne ¢pu3nkn criocoOHO BHECTH pelIaroIuii BKJIaa B (OPMHUPOBAHNE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O00yYaromMuXcsl.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ilenmn w3ydenus ¢uU3NKM Ha YPOBHE OCHOBHOTO oOmiero oOpa3zoBaHus ompeneneHbl B Konmeniuun
npenoaaBaHus yueOHoro mpeamera «Pusnka» B 00pa3oBaTenbHBIX opranu3anusix Poccuiickoit deneparum,
peanu3yoNnmMX OCHOBHBIE 001Ie00pa3oBaTeiIbHbIe MPOTrPaMMBbL, YTBepkKIEHHON pemenneM Komneruu
MunuctepcTBa npocsetienus Poccuiickoit @eaeparuu, npotokon ot 3 nekadps 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuxu:

— TpHOOpeTeHne NHTEpeca U CTPEMIIEHUS 00YJaroIMXCcs K HAyUHOMY M3YyUEHHUIO MPUPOJIBL,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BHUTHE MPEACTaBICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSIM;

— (¢dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yabTaTa U3YUYCHUs OCHOB CTPOSHHS MaTepPHH H
(dyHIaMEHTAIBHBIX 3aKOHOB (PH3UKU;

— (opMHpOBaHUE MPEJICTABICHUM O POiM (U3MKU AT Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHI;



— pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cepax Oymaymen mpodecCHoHaTbHON eATeTbHOCTH,
CBSI3aHHOM C (PM3HKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B ’TOM HAIPaBIICHUH.

JocTmkenne 3TUxX 1eeil Ha YPOBHE OCHOBHOT'O 00IIEero o0pa3oBaHus 00ECIeYMBACTCS PEIICHUEM
CIICAYIONINX 3a/1a4:

— ano6peTeHHe 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECCTBA, O MCXAHUYCCKHX, TCIIJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX SABJICHUAX

— ano6peTeHHe YMeHI/Iﬁ OIINCBLIBATh M OOBSACHSITH (bl/I3I/I‘IeCKI/Ie SABJICHHUA C UCIIOJIb30BaHHEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHE METOOB PEIICHUS MPOCTEHIINX PAcUETHBIX 337a4 C UCTIOJIB30BAHUEM (PU3NIECKUX
MoJelel, TBOPYECKUX U IPAKTUKOOPUEHTHPOBAHHBIX 33a4;

— pa3BUTHE YMEHHI HAOIIOAAaTh MPUPOHBIE SBICHUS U BBIIOJIHATH OIBITHL, Ja00paTOpHbIe paboTHl U
HKCIIEPUMEHTAIbHBIE NCCIIECOBAHMS C UCTIOIb30BAaHUEM N3MEPUTEIBHBIX PHOOPOB;

— ocBoeHHe MpuéMoB padoThl ¢ nHbopMalueil pU3nIeckoro coaepkanus, BKI0Yas HHHOPMALIKIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATN3 U KPUTUYECKOE OllEeHUBaHNE UH(OPMAIIHH;

— 3HAKOMCTBO CO cepaMu MPOoPeCCHOHATBHON IEATEIHbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIXCHUAX (1)1/13H‘I€CKOI71 HayKH.

Peanu3zanus mMKoOJLHOI0 BOCIIUTATEILHOI0 MOTEHI[MAJIA YpPOKa npeamoJiaraer cjaeayrouiee:

® YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLICHUN MEKIY YYUTEIEM U €r0 YYCHHKAMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO yYalTUMHCS TPEOOBaHHUN M MPOCHO YYUTENs, IPUBJICUCHUIO UX BHUMaHHS K
o0cyKaaeMol Ha ypoke HHPOpMAIINH, aKTUBH3AIMH WX TO3HABATEILHOM JNESITSILHOCTH,

¢ 100Y)K/JICHUE IIKOJIBHUKOB COOJIIOAATh HAa YPOKE OOIICHPUHSATHIC HOPMBI IOBEACHUS, IMpaBHIIa
OOIIeHHsI €O CTapmuMu (YYUTENSIMH) ¥ CBEPCTHHKAMH (IIKOIbHUKAMH), TMPUHIUNBI y4eOHOM
JUCIUIUTAHBI 1 CAMOOPTaHU3aINH;

® IPUBJICUCHNE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypOKax SIBICHUH,
opranuzaius ux paboThl ¢ MOTYy4aeMOl Ha YPOKE COIMABFHO 3HAYMMON WHpOpMaIuell — MHUIUUPOBAHUE
ee OOCYXKICHHMSI, BHICKa3bIBAHUS YYAITUMUCS CBOCTO MHEHHS IO €€ TIOBOJY, BHIPAOOTKH CBOETO K HEM
OTHOIIICHHUS;

® ICTIOJIb30BAHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH CO/AEpKaHHWs Y4eOHOro TpeaMera depes
JEMOHCTPAIMIO  JICTSIM  TPUMEPOB  OTBETCTBEHHOTO, TPa)XJTAHCKOTO  TIOBEICHUS, IPOSBICHUS
YeN0BEKOIIO0Us U 10OPOCepIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIONIUX TEKCTOB Ui YTEHUS, 3a/4a4 JIs
pelIeHus, TPOOIIEMHBIX CUTYAIUH JIJIsT OOCYXKICHHSI B KJIacCe;

e IPUMEHEHHE Ha YPOKE HWHTEPaKTUBHBIX (opM pabOThl yyalluXcs: HHTEIUIEKTYAIbHBIX WIP,
CTUMYJIHPYIOIIMX MO3HABATEIbHYIO MOTHBAIUIO IIKOJHHUKOB; IUJAKTUYECKOTO TeaTpa, TIe MOITyYCHHbIE
Ha YpOKe 3HAHHS OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; JHUCKYCCHH, KOTOPBIC JAIOT yYalIHMCS
BO3MOXXHOCThH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JIMAOra; rPyNHnoBOi paOOThl UK pabOTHI B
mapax, KOTOpble ydaT MIKOJIbHUKOB KOMaHTHOW paboTe W B3aMMOJICHCTBHIO C IPYTHMH JIETHMU;

® BKJIFOUCHHUE B YPOK WUTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOJAEpPKATh MOTUBAIUIO JETEH K
MOJIYYCHUIO 3HAHUWM, HAJNAXKWBAHUIO IMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHONICHWH B KJIacCe, MOMOTAIOT
YCTaHOBJICHHIO I0OpO’KeIaTeTbHOM aTMOCc(ephl BO BpeMsl YPOKa,

e opraHu3anys mepcTBa MOTUBHPOBAHHBIX M IPYJUPOBAHHBIX yUAIIUXCSA HAJ MX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMM, JIAfOIIErO MIKOJbHUKAM COIMAILHO 3HAYMMBIA OIBIT COTPYAHHYSCTBA W B3aUMHOM
MTOMOIIIH;

® MHUIIMUPOBAHUE W TIOJJCPIKKA HCCIICIOBATEIIbCKONW JIEATSIIBHOCTH IMKOJIBHHUKOB B pPaMKax
pealn3anii MU WHAWBHIYAIBHBIX W TPYIIIOBBIX UCCIIEIOBATEILCKUX MPOCKTOB, YTO JACT IIKOJIbHHKAM
BO3MOXXHOCTh TPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUST TEOPETHYECKOW MPOOIeMbl, HaBBIK
TeHEepUPOBaHUs U 0(hOPMIICHUS] COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K YY)KUM HICSIM,
o OpMIIEHHBIM B paboTax APYrux UCCIeIoBaTeNIel, HABBIK MyOJIMYHOTO BBICTYIICHUS TIepe]] Ay UTOPHUEH,
apryMEHTHPOBaHUS M OTCTAaMBAHMS CBOCU TOYKH 3PCHUSI.

MECTO YYEBHOI'O ITPEIMETA «®PU3UKA» B YYEBHOM IIJIAHE



B cootBerctBun ¢ ®I'OC OOO ¢usuka sBasieTcss 00sA3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO

obmiero odpa3oBanus. JlaHHas mporpaMmma npeaycMaTpuBaeT nu3ydeHne Gu3nKyd Ha 6a30BOM ypoBHE B 9
kiacce B 00béMe 102 gaca o 3 yaca B HEZIEIIO.

COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

Pa3zgen 1. Mexannueckue siBJICHUSA

MexaHnudeckoe JBHKCHUC. MaTepI/Iaanaﬂ Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHHYECKOTO
JABHKCHUS. PaBHOMCpHOG pr[MOJ’IHHCﬁHOG JABW)KCHUC. HCpaBHOMepHOG HpHMOHHHeﬁHOG JABUKCHHUC.
CpeI[HSISI U MTHOBCHHAs CKOPOCTH TCJia IIPU HEPABHOMECPHOM JIBUKCHUH.

Yckopenue. PaBHOyckopeHHOe mnpsMonuHeiiHoe aBumxkeHue. CobOomgHoe mamenuwe. OmnbiThl ['amues.
PaBHOMepHOE ABMkeHUE 110 OKpyx)HOCTU. [lepron u yactora oOpamienus. JInneliHas U yriaoBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Ilepsoiii 3akoH HertoToHna. Bropoit 3akon HetoTona. Tpetuit 3akon Hetotona. [Ipuniun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: Cuila TPEHUS CKOJIb)KECHUSI, CUJIa TPEHUS TIOKOs1, JPYTHe BUIbI
TpEHUs.

Cuna TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO NaieHus. J[BrkeHre TiaHeT
Bokpyr Connua (MC). [lepBas kocMuueckas CKOpocTs. HeBeCOMOCTh U Meperpy3KHu.

PaBHOBecue MaTepuaabHOU TOUYKH. AOCOIIOTHO TBEPIOE Tello. PaBHOBEecHe TBEPAOTO Teja C 3aKPEIUIEHHOM
OChI0 BpauieHus. MoMmeHT cuibl. LleHTp TskecTu.

Umnynec Tena. M3menenne ummynbca. MiMmysnbe cuiibl. 3aKOH COXpaHeHHs UMIyjbca. PeakTuBHOE
nsuxenne (MC).

Mexanudeckasi paboTta 1 MOIIHOCTh. PaboTa cui TspKecTH, ynpyroctd, Tpeaus CBsi3b S9HEPTUM U PabOTHI
ITorennuanpHast SHEpryus Tesa, MOAHATOTO HAJ MOBEPXHOCTHIO 3eMiH. [loTeHIManbHast 3HEprusi cxaTo
npyxuHbl. Kunetnueckas sneprus. Teopema 0 KWUHETUYECKOW SHEPrUM. 3aKOH COXPAHEHUSI MEXaHUYECKOU
JHEPIrUH.

Hemoncmpayuu
1. HaGmtoneHne MeXxaHM4eCKOro ABM)KEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUéTa
CpaBHeHHE IMyTeH U TPAEKTOPHI IBUKEHUS OJHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO Pa3HBIX TENl OTCUETA
N3mepenne ckopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUS
HccnenoBanne NMpU3HAKOB PAaBHOYCKOPEHHOI'O JABM)KEHHUS
Habntoienue ABM>KEHUS Tella 0 OKPYKHOCTH
. HaGnronenne MexaHM4YeCKHX SIBIEHUH, MPOUCXOAIINX B cucTeMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENIbHO KaOUHETa (PU3UKHU

7. 3aBUCHMOCTb YCKOPEHHs T€Ja OT MACChI Tejla U JEHCTBYIOLIEH Ha HETO CUJIbI

8. HaOmroneHue paBeHCTBa CUJI PU B3aUMOJAECUCTBUHU TeI

9. M3MeHeHue Beca Tena Npu yCKOPEHHOM ABH)KEHUH

10.Ilepenava nmIrynbca Ipu B3aUMOJEHCTBUH TEJ

11.IIpeobpa3zoBanus SHEPTUN TPU B3aUMOJICHCTBUH TE

12.CoxpaneHne uMInysbca Ipy HEYIIPYTroM B3auMOIECHCTBUN

13.CoxpaneHue UMIyIbca Npu aOCOIIOTHO YIPYTOM B3aMMO/I€H CTBUU

14.HabmtoieHre peakTUBHOTO JIBHKEHUS

15.CoxpaneHre MEXaHUYECKOW YHEPTUU IPU CBOOOIHOM MaJJeHUN

16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBKEHUH Teja MO ACHCTBUEM IIPYKUHBI

Uk W

Jlabopamopuvie pabomol u onvimul

1. KOHCprI/IpOBaHI/IC TpaKTa AJid pa3roHa U JlaTbHEHIIIETO PAaBHOMCPHOI'O ABUKCHUS IApHUKa NI
TCIICKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbXKEHHUsI OpyCKa WM IBU)KEHHS IapUKa 110 HAKJIIOHHOM



IIJIOCKOCTH

3. Omnpenenenue yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JBUKEHHUH 110 HAKIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI

6. VccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JaBJICHHUS

7. Omnpenenenue K03QPUIIMEHTA TPEHUS CKOIbKEHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Omnpenenenve pabOTHI CUIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU TeJa 0 TOPU30HTAIBHOM
MMOBEPXHOCTHU

10.0Onpenenenre paboThl CUJIBl YIPYTOCTU MPU MOABEME Tpy3a C UCIOIB30BAHUEM HEMOJBUXKHOTO U
MOJIBUKHOTO OJIOKOB

11.M3y4yeHue 3ak0Ha COXpaHEHUS YHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebatenpaoe npmkenne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUM: IEPHUOJT, YACTOTA, aMILIUTY/Ia.
MareMaTHueCKuil 1 IPYKUHHBIA MasTHUKHU. [IpeBpalienne sHepruu npy KouedaTeIbHOM JIBHKCHHH.

3aryxatomue kosieOanus. BeiHykneHHble KosjeOanus. Pesonanc. Mexanuueckue BoiHbL. CBOMCTBa
MEXaHUYECKHUX BOJIH. [Ipo 10nbHBIE U MOnepeYHbIe BOJIHBL. [[JIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHEHHUS.
MexaHuueckue BOJIHBI B TBEPAOM Tele, ceilicMuyeckue BonHbl (MC).

3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxkenue 3Byka. MHdpa3Byk U yiabTpa3ByK.

Hemoncmpayuu

1. Habmoienue xosiebaHuii Tel noja JeHCTBUEM CUJIbI TSKECTU U CUIIBI YIPYTOCTH
2. HaGmroenue kose0aHuii rpy3a Ha HUTH U Ha IPYXXHUHE

3. HabnroieHue BhIHYKIEHHBIX KOJI€OaHUI U pe30HaHca

4. PacipocTpaHeHue NMpOJI0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJICIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

Jlabopamopnuvie pabomovt u onvimul

1. Onpenenenre 4acTOTHI U MepHOa KolneOaHUi MaTeMaTUYeCKOro MasiTHUKA

2. OmnpeneneHye 4acTOThl U IEpUoAa KojaeOaHni Npy>KMHHOTO MasiTHUKA

3. UccaenoBaHue 3aBUCMMOCTH MEpH0/1a KOJIeOaHUH MOIBEIEHHOT0 K HUTH I'py3a OT JUIMHbBI HUTH

4. UccnenoBaHue 3aBUCMMOCTH NepHOa KoJeOaHUi IPY>KMHHOTO MasiTHUKA OT Macchl Ipysa

5. IlpoBepka HE3aBUCHMOCTH Tlepuoa KojeOaHHii Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl Irpy3a

6. OTBITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb NEpH0/Ia KoJIeOaHUl MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTU IIPY>KUHBI

7. U3mepenne ycKopeHus: CBOOOHOTO MaIeHUS

Paspgen 3. DiieKTpOMAarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIEC BOJTHBI

SJ'ICKTpOMaFHI/ITHOC II0JIC. QHCKTpOMarHI/ITHHC BOJIHBI. CBOMCTBA OJICKTPOMArHMTHBIX BOJIH IMxana
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArdMTHBIX BOJIH JJI COTOBOM CBS3H.

DnekTpoMarHuTHas npupojia ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
2. BorHOBBIE CBOMCTBA CBETa



Jlabopamopusie pabomsl u onvimot

1. U3yuenune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIIBIO MOOHMIIBHOTO TeedoHa

Pa3nen 4. CBeToBbIE IBJICHUSA

JlyueBasa monenb cBera. Mictounuku cBera. [IpsmonnHelinoe pacnpocTpaHeHue cBera. 3arMenus CoinHua u
Jlynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Mpenomnenue cBera. 3akoH mpenoMiieHus cBera. [lonHOe BHyTpeHHEe OTpakeHHe cBeTa. Mcnonb30BaHue
IMMOJIHOT'O BHYTPCHHETO OTPAXXCHUA B OIITUUCCKHUX CBCTOBOAAX.

Jlunza. Xon nydeit B mua3e. OnTrdeckas cucrema (ortoanmnapara, Mukpockona u teieckona (MC). ['na3
KaK OITHYecKas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenne Oenoro ceera B criektp. OnbiTel HetoToHa. CroXkeHHe CrieKTpaabHBIX I[BETOB. [ucnepcus
CBeTa.

Hemoncmpayuu
[IpssmonuHeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n3o0pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

Onruueckuii CBETOBO/I,.
Xox myueit B coOMparoiiei JInH3e.

XoJ 1ydeil B paccenBarolle JIMH3E.

® NN kRN -

[TonyueHune n300pakeHHIA C TOMOLIBIO JIHH3.

9. Ipunnun gefcTBus GoToanmnapaTa, MUKPOCKOIA H TEJIECKOIIA.
10.Mognens riasa.

11.Pa3noxxenue 6enoro ceera B CIEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopnwie pabomot u onvimul
1. UccnenoBaHue 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.

2. I/I3y‘{CHI/Ie XapaKTCPUCTHUK I/I306pa)KeHI/I$I MpeaMcETa B IIJIOCKOM 3€pKaJic.

3. HccnegoBanue 3aBHCHMOCTH yriia mnpeJIoOMJICHUS CBETOBOTO JIyda OT YIrjila HaJACHUSA HaA TpPaHULC
«BO3AYyX—CTCKIIO».

4.  llomyuenue  u300pakeHW  C  TOMONIbIO  coOuparomie  JIMH3BI
5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI CO OMparoiei TUH3HI.

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTD.

7. OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOICHNUN Yepe3 IBETOBbIE (QUIIBTPHI.

Paznen 5. KsanroBbie iBJIeHUA

OmneiTel Pezepdopaa u nnanerapHas Mozenb aroma. Mozens aroma bopa. Mcnyckanue u norsomieHue
ceera aroMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.

PannoakTUBHOCTB. AJ'IL(ba, Oeta u raMMaun3IyuCHUSA. CTpOCHI/IC ATOMHOTO gapa. HYKJ'IOHHaSI MOACIb
ATOMHOTO spa. H30T0mEL.

PaanoaktuBHbIE TpeBpaienus. [lepuos mosrypacmnaaa aTOMHBIX SIEP.

SnepHble peakiiuu. 3aKOHBI COXpaHEHUS 3apsSA0BOT0 M MaCCOBOIO YUCEIl. DHEPTHUs CBSI3U aTOMHBIX sJIEP.
CBs13p Macchl M 2Hepruu. Peakumu cunte3a u neneHus saep. Mcrounnku >Heprun Conana u 38831 (MC).
SAnepnas sHepreTuka. JleiicTBYs paAMOaKTUBHBIX N3JTy4yeHUH Ha kuBble opranu3Msl (MC).

Hemoncmpayuu



1. CnexTpsl U3Ty4EHUS U TOTJIOIICHHUS.

2. CexTpbl pa3IudyHbIX ra3oB.

3. CriekTp Bogopoa.

4. HabmroneHne TpekoB B Kamepe Bumibcona.

5. Pabota cuérunka HOHU3UPYIOIMNUX U3ITYICHHM.

6. Peructparius u3inydeHus NpUPOAHBIX MUHEPATIOB U MIPOJYK TOB.

Jlabopamopnwvie pabomovt u onvimul
1. HaGnronenue CrjlomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

2. UccrnenoBanue TPEKOB: U3MEPEHHUE SHEPTHU YaCTHIIBI IO TOP MO3HOMY TyTH (110 poTorpadusim).
3. U3mepenne paaguoakTHBHOTO (oHA.

IToBTOpHTE/IBLHO-00001IAKO LN MOLYIb

[ToBTOpHUTEIEHO-0000IIAOIINI MOTYJIb ITPEIHA3HAYCH JIJIsI CUCTEMATH3AIUU U 000O0IICHHS TPEIMETHOTO
COJZICpKaHUSI ¥ ONbITA NEATSILHOCTH, IPHUOOPETEHHOTO NIPU U3YYCHHH BCETO Kypca (DU3HMKH, a TaKXKe s
noAroToBkH K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY 10 (PM3HKE TS 00yUJaIONINXCs, BHIOPABIIUX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJA PCATU3YHOTCA U CUCTEMATU3HUPYIOTCA BUABI ACATCIBHOCTH, HA OCHOBC
KOTOPBIX o0OecreynBacTCs AOCTHIXKCHUC MPCAMCTHBIX M MCTAIIPECAMCTHBIX IINIAHUPYCMBIX PE3YJIbTAaTOB
O6y‘{eHI/I$I, (I)OpMI/IpyeTCH C€CTCCTBCHHO-Hay4YHasl rpaMOTHOCTb: OCBOCHHUEC HAYUHbIX METOJO0B UCCICIOBaHUA
SIBIICHHUI npupodbl W TCXHUKH, OBJIAACHUC YMCHHIAMU 00BACHATH (1)I/I3I/I‘~I€CKI/IC SABJICHUA, IIPUMCHAA
IMMOJIYYCHHBIC 3HAHUS, pCIHIATDh 3a/la4l, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMIIHATIBHO AEATEIbHOCTHBIA XapAKTEP JAHHOTO pa3ielia peaIn3yeTcs 3a CUET TOTO, UTO YUalIUECs
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TIOJyYEHHBIX 3HAHUH Pacro3HaBaTh M HAYIHO OOBSICHATH (U3HUYCCKUE SBIICHHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

— HCHOJIb30BATh HAYUYHBIC MCTOABI UCCICIOBAHUA (I)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM YHUCJIIC IJId MPOBCPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— 00BACHATH HAay4YHBIC OCHOBBI Hanboee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOJ’IOFI/IfI,
HAIIpUMEp, MPAKTUICCKOI'0 UCIIOJIB30BAHUA PA3TINYHBIX HCTOUYHHUKOB DHCPIrU Ha OCHOBEC 3aKOHA IIpEC
-BpalliICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUIOB OHCPIUU.

Kaxngas uz tem JaHHOTO pas3acia BKIHOYACT OKCICPHUMCHTAJIBHOC HUCCICA0BAHUC O606HI&I-OHI€FO
XapaxkTepa. Pazgen 3aBCPpUIACTCA MMPOBCACHUCM JUAarHOCTUYECKOM U OLIEHOYHOM pa6OTBI 3a KypcC OCHOBHOM
IIKOJIBI.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Wzyuenne ¢pusuku B 9 Ki1acce HAMpPaBICHO HA JOCTHKEHHE 00yJarOIUMUCS JTMYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIHTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe eéocnumanue:
— TPOSIBICHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (DM3MUECKON HAYKH;
— IIEHHOCTHO€ OTHOILIEHHE K JJOCTH)KEHUSM POCCUICKUX YUEHBIX (PU3HUKOB.

Fpa.m’dancxoe u nyoeno-upaecmeeuuoe eocnumanue.
— TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B 06Cy)KI[eHI/II/I O6IJ_[€CTBCHHO-3H3‘-II/IMLIX N OTUYCCKUX HpO6JI€M,
CBA3aHHBIX C MMPAaKTUICCKUM IIPUMEHCHUEM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,

— OCO3HAaHHC BaA)XHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O.

Acmemuueckoe eocnumanue:
— BOCIIPUSTHE 3CTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ rapMOHUYHOTO IOCTPOEHUS], CTPOTOCTH,
TOYHOCTH, TaKOHUYHOCTH.

Ilennocmu HaAyuHO020 NO3HAHUA:
— OCO3HaHHE LIEHHOCTH (PM3UYECKOM HayKH KaK MOLIHOIO MHCTPYMEHTA IMO3HAaHMsI MUpPa, OCHOBBI
pa3BUTUA TEXHOJIOT U, BAKHEHILEH COCTAaBJISIOLIEH KYJIbTYpBI;

— Pa3BUTHUC Hay‘lHOﬁ J'IIO603H3.TCJ'IBHOCTI/I, HHTCPECCa K HCCIIEIOBATEILCKOM NEITEILHOCTH.

Dopmuposanue Kynbmypbol 300po6ba u IMOUUOHATLHOZO onazononyuusn:
— OCO3HaHHWe IIEHHOCTH Oe3omacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaXHOCTHU IIPAaBUJI OE30M1aCHOT0 NIOBEICHUS Ha TPAHCIIOPTE, HA I0POTax, C JIEKTPUUECKUM U TEIIOBBIM
00opy0BaHuEM B JIOMAaIIHUX YCIIOBHUSIX;
— c(hOpMHPOBAHHOCTD HaBBIKA Pe(ICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ TpaBa y
JAPYIoro 4eaoBeKa.

Tpyooesoe eéocnumanue:
— AaKTMBHOE y4YacTHE B PEIICHUH IMPaKTHMUYECKHX 33hay (B paMKax CEMbH, IIKOJbI, FOpoAa, Kpas)
TE€XHOJOTMYECKON M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOUIMX B TOM 4HCIE€ UM (PU3MYECKUX 3HA
HUI;— HUHTepec K MPaKTUYECKOMY H3Y4EHHIO Mpodeccuil, CBI3aHHBIX ¢ PUIUKOM.

Jkonozuueckoe eocnumanue:
— OpHEHTalMs Ha MpUMEHEeHHE (PU3NYECKUX 3HAHUM JUIsl pEeLIeHHs 3a/1ad B 00JIaCTH OKpYXKarolieu
Cpelpl, IUIAHWPOBAHMS IMOCTYNKOB M OLEHKH MX BO3MOXKHBIX IOCIEACTBHH I OKpY)KAIOIIEH
Cpelbl;,— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIEM U IyTeH UX pelleHHs.

Aoanmayusa o0yuaruweo0ca K UMEHAIOUWUMCA YCIA06UAM COUUANLHOU U NPUPOOHOU Cpedbl:—
NOTPEOHOCTh BO B3aUMOJIEHCTBUU IPHU BBIIOJHEHUH HCCIEIOBAaHUN U TMPOEKTOB (HHU3HUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY u 3HAHUAM IPYTHUX;
—  TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3  MIPAaKTHUECKYI0 JeATeIbHOCTb;
— TOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHH, B TOM Uuciie GOPMYIUPOBATH U/IEH, MOHATHUS,



THITOTE3BI o buznuecKux 00BeKTax Hu SIBJICHUSX
—  oco3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B o01acTu (HU3UKH,
— IUTAHUPOBAHWE CBOETO PA3BUTHUS B NPHOOPETEHUH HOBBIX (U3UYECKUX 3HAHUU;
— CTpeMJICHHE aHAJIM3UPOBATh U BBISBIISITh B3AaUMOCBSI3H IPUPOJIbI, OOIIECTBA U SKOHOMHUKH, B TOM

qycie C HUCIIOJIb30BAaHUEM buznuecKux 3HAHUM;
— OIICHKAa CBOMX JICHCTBHM C YYETOM BIIMSIHUS HA OKPYIKAIOIIYIO CPEAY, BO3MOXKHBIX TJI100aTbHBIX
OCJIEJICTBUM.

METAINPEIMETHBIE PE3YJIbTATbBI
YHuBepcanbHbIe T0O3HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISBJIATH M XapaKTePU30BaTh CYIIICCTBCHHBIE TIPU3HAKU OOBEKTOB (SIBICHUH ),
— YCTaHaABJIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIMH, OCHOBAHHMS /711 000OIICHHUS U CPAaBHCHUS;
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (DaKTax, TaHHBIX ¥ HAOTIOICHUSX,
OTHOCSIIIIUXCS K PU3UUYECKUM SIBJICHUSM;
— BBISBJISITH IPUUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HYECKUX SIBJICHUH U MPOIECCOB;
JIeNIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHI, BHIABUTATh
TUIIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEITHYNH;
— CaMOCTOSTENIbHO BBIOMPAThH CIIOCO0 perieHus yueOHou husnueckoi 3aqaun (CpaBHEHHNE HECKOIBKIX
BApUAHTOB PEILICHUsI, BLIOOp HanboJIee MOAXOSIIETO C YYETOM CAaMOCTOSTEIBbHO BBIIEICHHBIX
KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:
— HCIOJIB30BaTh BOIPOCHI KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT IIO3HAHMS,
— TPOBOJHTH MO CAMOCTOSITEIILHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIN (PU3MUeCKHid
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3HUECKOTO SBICHHUS;
— OLIEHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTHh MH(OPMAIIHIO, TOTYICHHYIO B XOZI€ UCCIICAOBAHUS
WIH DKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (pOpMYyIUPOBATh 000OIIEHHS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, ONbITA, NCCIIEOBAHMS;
— MPOrHO3UPOBATh BO3MOYKHOE JaJIbHENIIee pa3BUTHE (PU3HUECKUX MPOLIECCOB, a TAK)KE BBIIBUTaTh
IPENONI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayueri:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOChI ITPHU MOUCKE U 0TOOpe MH(POpMAITUH WU
JAaHHBIX C YYETOM NPEASIOKEHHON yueOHOoM (pu3nueckoi 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpM
IpEJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATh
pelIaeMble 3a/1a4u HECIOKHBIMU CXeMaMU, TuarpaMmMamMu, HHOM rpaguKoi U uX KOMOWHAIUSMU.

yHI/IBepcaHBHI)Ie KOMMYHHUKATHUBHBIC HeﬁCTBHﬂ



Obwenue:

— B X0/ie 00CYXKACHHUs yUeOHOTO MaTepHaia, pe3yabTaToB J1adOpaTOPHBIX paboT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK/IaeMOii TeMbI M BBICKa3bIBaTh MJICH, HALIEJICHHbIE Ha pELICHHE 33/1a4U U
HoJJIepKaHue OJIaroKenaTenbHOCTH OOIICHHS;

— COIIOCTAaBJIATE CBOU CYXXACHHUA C CYXXIACHHUAMHU JAPYIrUX YYaCTHUKOB AUAJIOra, 06Hapy)KI/IBaTb
pPas3siiniIuc U CXO0ACTBO HO3I/II_[I/H>'I; BBIPpAXKAThb CBOKO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

nyOJIMYHO TPEJICTaBISTh PE3yJIbTaThl BBIOJIHEHHOTO (DU3MYECKOro OIbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA).

Coemecmuasn desamenpbHOCmMb (COMPYOHUYUECMBO):

— TIOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAILHOW paOOTHI IPU PEIICHUH
KOHKPETHOU (PU3UUYECKOU MPOOIEMEI;

— I[IPUHHUMATh OCIIN COBMECTHOM ACATCIIBHOCTH, OPIraHN30BbIBATH ﬂCﬁCTBHH o €€ JTOCTHIXKECHHMIO:

pacrpeaensiTh poyiu, 00CYk AaTh MPOLECCHl U Pe3yabTaThl COBMECTHOM pabOThl; 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTLI, AOCTHUT'asAl KAYCCTBCHHOI'O PE3YyJIbTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHDPYA CBOU ﬂeﬁCTBHH C ApYTHMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIIBHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

YHUBEpPCAIBHBIE PETYIATUBHBIEC 1EHCTBUS
Camoopzanusayusa:

— BBIABJISITH NTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOMUX JIJIsl perIeHUsT (PU3NIECKUX
3HAHH;

— OPUEHTHPOBATHCS B PA3IUUHBIX MOJX0/aX MPUHATUS PelIeHU (MHIUBUYaIbHOE, IPUHATHE
pellIeHHs B IpyIe, IPUHATUE PEIIeHUH IpyTIoi);

— CaMOCTOSATCIBbHO COCTABJIATH AJITOPUTM PCIICHHUA (1)PI31/I‘-I€CKOI71 3aa4u WJIHM I1J1aHa UCCIICAOBAHUA C

y4ETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh IpeJiaraeMble
BApUAHTBI PELICHUN;

— JlenaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYAllUH U TIpeIaraTh miaH e€ u3MEHEeHHUS;

— OOBSCHATH NPUYNHBI JOCTUKEHHS (HEJOCTUKEHHUS) PE3yJIbTaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBHI B JIESITEIBHOCTD (B TOM UHKCIIE B XO/1 BBIMOJIHEHUS (PU3NUECKOTO UCCIIEIOBAHUS
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, N3MEHUBIINXCS CUTYallUMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEM;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
3M0l(u0HaJleblﬁ UHmesliekm:

— CTaBUTH ce0s HA MECTO JPYroro 4esioBeKa B X0JI€ CIIopa WIN AUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro.



Ilpunamue ceoa u opyaux:

— TMpHU3HABaTh CBOE MPABO HA OIIMOKY MPH pEIIeHUU PU3NUECKUX 33134 WM B YTBEP)KICHHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYyroro.

INPEAMETHBIE PE3YJIbTATHI

ITpeameTHbIe pe3ysbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXkaTh C(hOPMUPOBAHHOCTD Y 00y4YaIOIUXCs
YMCHMM:

— HCIOJIB30BaTh IOHATHUSA: CHCTEMa OTCYETA, MATEPHUANIbHASL TOYKA, TPACKTOPHUS, OTHOCUTEIBLHOCTh
MEXaHUYECKOT0 JBWXEHUs, nedopmarms (yrnpyras, IUIAaCTHUECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3KH; LIEHTP TSHKECTH; aOCOJIIOTHO TBEPAOE TENO, LEHTP TSKECTH
TBEPJOTO TeJla, paBHOBECHE; MEXaHMYECKHE KOJICOaHUS W BOJHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPBI UCITYCKaHU U TIOTJIONIEHHS; aib(a, 6eTa 1 raMMa-u3Iy4eHus, H30TOIbI, SiAepHast SHEPreTUKa;

— pasnnyath SBJIECHUSA (paBHOMEpPHOE UM  HEpPaBHOMEpPHOE INPSMOJMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUXKEHHE, CBOOOJIHOE NaJeHHe Tell, PABHOMEPHOE IBUXKEHUE I10
OKpPY’KHOCTH, B3aMOJICIICTBHE TeJl, pEAKTUBHOE JBM)KEHUE, KOJeOaTenbHOE IBUKEHHUE (3aTyXaroUue u
BBIHY)K/JICHHbIE KOJICOaHUs), PE30HAHC, BOJIHOBOE IBI)KEHHE, OTPa)XCHHE 3BYKa, IPSIMOJMHEHHOE
pacnpocTpaHeHHe, OTPaXXEHHE M IPEJIOMJICHHE CBETa, II0JIHOE BHYTPEHHEE OTpPaXCHUE CBETa,
pasyio)keHue Oenoro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, IUCIIEPCHs CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHUE JINHEHYATOrO CHEKTPA M3JyYEHUs) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBICHUE;

— pAacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (U3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHpE (B TOM YHCIIe
¢usnueckue SIBIECHUA B NPUPOJE: NPUIMBBI U OTJIMBBI, JBUXKEHHE IUIaHeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE [BH)KEHHE O>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETPSCEHUE,
ceificMHuYecKHe BOJIHBI, LIyHaMH, 5XO, LIBETa TeJ, ONTHYECKUE SIBICHUS B NIPUpOJIE, OMOJIOrMUYEcKOe
JeiicTBUe  BUJAUMOTO,  yIAbTPaHUOJIETOBOTO U  PEHTICHOBCKOI'O  W3JIY4YEHUH; E€CTECTBEHHBIH
pPaAMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, pPaJWOAaKTUBHOE H3Jy4YE€HUE MPHUPOJHBIX MHHEPAJIOB;
JeiicTBUE paMOaKTUBHBIX M3y4eHUH Ha OpraHu3M uesoBeKa), MPH 3TOM NEPeBOJIUTH MPAKTHUECKYIO
3a/1a4y B yueOHYI0, BBIIEIISATh CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKY (PU3UUECKUX SABJICHUM;

— ONMCHIBaTh W3YYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS, MCIIOJIb3YS (PU3NUECKUE BEIUYMHbI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJla MpHU HEPAaBHOMEPHOM [BHUKEHHH, YCKOPEHHUE, NEpEeMEIlEHNE,
IyTh, YIJIOBasi CKOPOCTb, CHJa TPEHMs, CHUJa YHNPYIOCTH, CUJa TSDKECTH, YCKOPEHHE CBOOOIHOIO
NaJICHUsI, BEC TEJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHUYECKast paboTa U MOILIHOCTb, OTEHLIUATbHAS
JHEpPrus Teja, MOJHATOrO HaJl NMOBEPXHOCTBIO 3€MJIM, NOTEHLMAIbHAS JHEPrUs CXAaTOM IPYKHHBI,
KMHETUYECKasl SHEprus, MOoJHasi MeXaHUuecKas SHeprusi, Nepuoja U 4yacToTa KoJieOaHWi, AJTMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIICHUS CPEe/bl); IPU OMHCAHUU
NPaBWJIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICH HCIOJB3YEMBIX BEJIMYMH, OOO3HAYEHUS U E€AMHUIIBI
(GU3NUECKUX BETUYNH, HAXOUTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3HUECKYIO BETUUUHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

— XapakTepHu30BaTh CBOMCTBA TeN, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCTIOIb3YsI 3aKOH COXPaHEHHUS
SHEPIuM, 3aKOH BCEMUPHOTO TATOTEHMSI, MPUHLHUII CYNEPIO3UIUU CUJ, IPUHIUII OTHOCUTEIbHOCTHU
["anunest, 3akoHpl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHUS U MPEJIOMJICHHSI CBETA,
3aKOHBI COXPAHEHMS 3apsA0BOTO MU MAacCOBOIO YHCEN MPHU SAEPHBIX PEAKIUSAX; MPU ATOM J1aBaTh
CJIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATHIECKOE BBIPAKCHHUE,



— 00BACHATH (pU3MUEcCKHUe MPOLECChl U CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTyalUl
IMMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCPa: BbIABIIATL NPUINHHO-CICACTBCHHLIC CBA3H, CTPOUTH O6’b$IC
-HeHue 13 2—3 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3UUYCCKUX SIBICHHM,
(bU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

— pewaTh pacu€THbIC 3a/1a4M (OMUpPAIOIIUECs Ha CUCTEMY U3 2— 3 ypaBHEHHUI), UCTIOIb3Ys 3aKOHBI U
dbopMyIibl, cBs3bIBarOIMe (U3NYECKUE BEIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3a7aud 3alUChIBATH
KpPaTKOE YCIIOBHUE, BBISBIISITh HEIOCTAIOIINE WIIM U30BITOYHBIE TAHHBIC, BEIOUPATH 3aKOHBI U (DOPMYIIBI,
HEOOXOJIUMBIE Uil PEIICHUs, MPOBOJUTH Pacdy€Thl M OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO
3HaUeHUs (PU3UUYECKON BEITUIMHBL;

— PpacClio3HaBaThb HpO6J’IeMI)I, KOTOPBIC MOKHO PEIINTD ITPH ITOMOIINU (1)I/I3I/I‘ICCKI/IX METOJOB; UCIIOJIBb3Yysl
OIMMHUCAHUC UCCIICAOBAHUSA, BBIACIATH ITPOBEPACMOC NPCAIIOJIOKCHNE, OUCHUBATL NPABUJIIBHOCTD IMMOPAAKA
IIPOBEACHUA UCCIICA0BAHN, ACIaTh BhIBOAbI, MHTCPIIPETUPOBATH PE3YJIbTAThI Ha6J'IIO,Z[eHPII>i " OIIBITOB;,

— TPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3NUECKUX SABICHUNA W (PU3NIECKUX CBOMCTB Tel (M3ydeHHE
BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHHUS OJHEPrUM; 3aBHCUMOCTb IIEpHOJAa KOJIeOaHUit
IPY)KUHHOI'O MasgTHUKAa OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MaJIbIX KOJIeOaHUH; NMPSMOIMHENHOE pacIpOCTPAHEHUE  CBETa, pa3lIoKEHUE OeIoro  cBeTa B
CHEKTp; M3Y4YE€HUE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKajle U CBOMCTB M300pa)KeHUs MpeIMeTa B
coOuparomiel JTuH3€e; HaOJI0I€HNE CIUIOUIHBIX M JIMHEHYAThIX CIIEKTPOB M3JIyUYEHUS): CAaMOCTOSITEILHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa OO0OpYyJOBaHUS; ONMCHIBATH XOJ OIbITA U €ro
pe3yNbTaThl, GOPMYITHPOBATH BHIBOIBL;

— TPOBOJIUTH TPU HEOOXOJMMOCTH CEPUI0 MPSIMBIX W3MEPCHHUH, ONpeAeiss CpelHee 3HAuYeHUE
u3MepsieMoil BeMYNHbI ((POKYCHOE paccTosiHuE coOUparoie IMH3b1); 000CHOBBIBATh BHIOOP criocoda
U3MEPEHUS/M3MEPUTEIEHOTO TPUO0pa;

— TPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IPSIMbIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBIKEHHH 03 HayaJlbHOW CKO
-pocTH; mepuoja KojeOaHUM MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH; 3aBUCUMOCTU YIJia
OTpa’KeHHsI CBETa OT yrJja MajJeHUs M yrjia MpeJoMJIeHUs OT yIJia MaJeHMs): IUIAHUPOBaTh UCCIIEN0
-BaHHUE, CaMOCTOSTEIbHO COOMpPaTh YCTAaHOBKY, (DUKCHUPOBAThH PE3YIbTAThl TOJYY€HHON 3aBUCHMOCTH
(Gu3MUecKrX BEIUYUH B BUJE TaOIUI] U TpaMKOB, AeTaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIIEA0BaHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BETUUMH (CPEHSS CKOPOCTh U YCKOPEHHE Tena MpU
PaBHOYCKOPEHHOM [JIBH)KEHUH, YCKOPEHHE CBOOOJHOIO MaJeHMs, KECTKOCTh MPYKUHBI, K03duimeHt
TPEHMs] ~ CKOJIbKEHHUS,  MeXaHuuyeckas  paboTa W MOUIHOCTb, YacTOTa MU NEpUOJ KoJieOaHHi
MaTeMaTHYECKOro ¥ MPY>KHHHOTO MasTHUKOB, ONTHYECKAs CHJIa cOOMparomeil JTMH3bI, paliOaKTUBHBINA
¢$oH): MIaHUPOBATh U3MEPEHUSI; COOMPATh FKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMUS,
clenys MPeIIOKEHHONW WHCTPYKLIMH; BBIYUCIIATh 3HAYEHWE BEIWYUHBI U aHAIM3UPOBATH ITOJYYECHHBIE
pe3yabTaThl C Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUM;

— co0oaaTh MpaBuiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0OBaHHUEM;

—  pa3nuyaTh OCHOBHBIE NPHU3HAKK HW3YYCHHBIX (U3NYECKUX MOJENei: MaTepuaibHas TOYKa,
a0COIOTHO TBEPAOE TENIO0, TOUCUHBIM UCTOYHUK CBETA, Y4, TOHKAs JIMH3a, TUTAHETapHasi MOJIENIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/Ipa;

— XapakKTCPU30BaAThb ITPUHIIUIILL JIehcTBUA HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX yCTpOﬁCTB C OHOpOfI
Ha HUX OIIMCaHHA (B TOM 4YHUCJIC: CIIMAOMCETP, HATUUKHU ITOJIOXKCHUA, PACCTOAHUA U YCKOPCHUA, paKETa,
9X0JIOT, OYKH, IEPUCKOII, @OToannapaT, ONITUYCCKUEC CBECTOBO/bI, CIICKTPOCKOII, JO3UMETP, KaMmEpa



Bunbcona), ucnonp3ys 3HaHHUs O CBOMCTBaxX (pU3MYECKHUX SABICHUNA M HEOOXOIUMbIE (pru3nuecKue
3aKOHOMEPHOCTH;

— UCIIOJIB30BAaTh CXEMbl M CXEMAaTU4YHbIE PUCYHKH H3YyYEHHBIX TEXHHUYECKUX YCTPONCTB,
M3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB IPU PELIEHUH Y4EOHO-IIPAKTUUECKUX 3a]1a4;
ONTUYECKUE CXEMBI JJIs IOCTPOEHUS U300paKeHUH B IIJIOCKOM 3epKajie U coOMparolleH JIMH3E;

—  TNPHUBOJUTH TNPHUMEPHI/HAXOAUTh HHPOPMALUIO O TNpUMEpax MPAKTUUYECKOTO HCIIOIb30BAHMS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHOW JKU3HU JIJIsi 0OecrieueHnst 6€30MacHOCTH MPpU 00palieHuu ¢ mpudo
-paMU U TEXHUYECKUMH YCTPOMCTBAMHM, COXPAHEHHUS 370POBbs U COOIIOACHHS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYUIECTBIIATh MOUCK MH(pOpMAIUH (HU3UUECKOTO coepkaHus B ceTu VIHTepHET, caMOCTOSATEIbHO
dbopMynupyss TOWCKOBBIM 3alpoc, HAXOIUTh IYTH OIPEACTICHHUS JOCTOBEPHOCTH TONYy4EHHOM
nH(pOpMallMK HA OCHOBE UMEIOIIUXCS 3HAHUI U JIOTIOJIHUTEIbHBIX HICTOYHUKOB;

— HCHOJIB30BATh MPH BBHIIOJHEHUN YUEOHBIX 33/1aHUH HAYYHO-TIONYIISIPHYIO JINTepaTypy (pusmueckoro
COJIEpXKaHus, CIOPABOYHBIE MaTepuallbl, pecypcbl cetw  MHTepHer; Bnaxers  npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

—  co3laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMaruu u3
HECKOJIbKUX UCTOYHHKOB (PH3MUECKOTO CONEPKAHUS, ITyOIMYHO MPEICTABIISATh PE3YIbTAThl MPOSKTHON
WIM UCCIEN0BATENIbCKON JESTEIbHOCTH; NP 3TOM T'PaMOTHO MCIIOJIb30BaTh U3yUEHHBIN OHATUMHBIN
anmapar H3y4aeMmoro paszena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHWE Mpe3CHTalUeld ¢ y4éToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HammenoBaHue KosauuyecTBo yacoB Jdara | Buabl AesiTeJIbHOCTH Bunapl, DJIEKTPOHHBI

/11| pa3feaoB U TeM Beero| KonTpoas | mpaktuuec | 13Y9eH (dopmbl | €
NpOrpaMMbl HbIe KHe us KOHTPO (IEI/I(l)pOB])Ie)

Paznen 1. Mexanuueckue siBJeHUS

1.1.| Mexanunueckoe 6 0 2 Ananu3 1 00CyX/ICHUE pa3IMYHbIX IPUMEPOB MEXaHUUeCKOroBIKeHus; | YerHel  |https://infourok
ABHMKEHHE U OOcyskeHre rpanuL IPUMEHUMOCTH MOJIENH «MaTepHaIbHAITOUKay; i ru/
c1noco0sI ero OmnucaHre MEXaHUUECKOTO IBIKEHHS Pa3IHNuHbIMU cioco0aMu(ypaBHEHHE, | OIPOC;

OIMUCAHUSA

tabnuna, rpaduk); AHaJIN3 )KU3HEHHBIX CUTYalUi, B KOTOPBIX MPOSBIAETCS
OTHOCHUTENBHOCTh MEXaHNUECKOro ABIKeHus; HabmroaeHne MexaHn4eckoro
JBHKEHUS TeJla OTHOCUTEIbHOPA3HbIX TEN OTCUETA;

CpaBHeHue myTeil U TpaeKTOpUi IBMKEHUS OAHOTO U TOTO JKe Tela
OTHOCHUTEJIEHO Pa3HbIX TEN OTCUETA;

Amnanu3 tekcra ['anunest 06 OTHOCUTENEHOCTH JBUKEHHS; BHITIOTHEHIE
3a/IaHUH TI0 TEKCTY (CMBICIOBOE UTCHHE);

Ompeznenenune cpeiHel CKOPOCTH CKOJIbKEHHS OpPyCKa MM JBHKCHUS
IIapUKa 110 HAKJIOHHOMN MIOCKOCTH;

Ananu3 u 06cyxaeHie croco00B NPUOIMKEHHOTO OPeIeTICHUS
MI'HOBEHHOM CKOPOCTH;

OrmpezneneHne CKOPOCTH PABHOMEPHOTO ABM)KCHUS (ILIAPHKA B XKUAKOCTH,
MOJIEJTH SNIEKTPUUECKOTO aBTOMOOMIIS | T. 11.);

Omnpenenenne mMyTH, MPOWIEHHOT0 32 JaHHbIH IPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJNa Mo TpauKy 3aBUCUMOCTH IIyTUPAaBHOMEPHOTO ABMKEHUS OT
BPEMEHU;

O06cyxeHre BO3MOKHBIX PUHIMIOB A€HCTBUS TPUOOPOB, H3MEPSIOINX
CKOPOCTb (CIIHIOMETPOB); BeIuncienne myTa ¥ CKOPOCTH MPU




1.2.

B3aumogaeiicTBue TeJ

17

Habmonenne u 00CyXIeHUE OTBITOB C IBIKCHUEM TeJa TIPH YMEHBIICHUN
BIIMSIHUSA APYTHX TEJ, IPEMATCTBYIOMNX IBIKECHUIO;

OO0cyxieHrEe BO3MOXHOCTH BBIMOJHEHUS 3aKOHA HHEPIIUH B PA3INIHBIX
cucremax orcuéra; Habmonenne n o0CykIeHne MEXaHHIeCKNX SBICHHH,
MPOMCXOAIINX B CHCTeMe 0TcuéTa « Tenexkanipu €€ paBHOMEPHOM U
YCKOPEHHOM JBUXCHUH OTHOCHTEJILHO KaOWMHeTa (hU3UKH;

JeiicTBUS ¢ BEKTOpAMU CUJI: BHITIOJIHEHUE 3aJaHUH 110 CIIOKEHUIO U
BBIYUTAHUIO BEKTOPOB;

HaGunronenue u/unu npoBeJICHUE OIBITOB, ICMOHCTPUPYFOLITHX
3aBUCUMOCTH YCKOPEHHUS Tella OT MPUIOKEHHON K HEMY CHJIBI U MaCChI
Tea;

AnHanu3 1 00bsSCHEHHE SBJICHUH ¢ UCIIOIB30BaHIEM BTOPOTO 3aKOHA
HrrotoHa;

Pemenne 3agay ¢ ucnoap30BaHHEM BTOPOTO 3aKoHa HpIOTOHA W TIpaBHIIa
CJI0KEHHSI CHIT,

OnpenenceHue KECTKOCTH MPYKUHBI;

AHanu3 cuTyaiyii, B KOTOpBIX HaOII0Jal0TCs ypyrue aehpopMaiuu, 1 ux
00BSICHEHHE C

UCTONb30BaHNEM 3aKkoHa ['yka;

Pemenue 3amau ¢ ucnosp3oBanueM 3akoHa ['yka;

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJNBKEHUS OT CHITBI
HOPMAJILHOTO JABICHUS.

OO6cyxneHne pe3yIbTaToB UCCIIeI0BAHMS,

Onnenansuue randhdhunmusura Tneatua cranr warrua

YcTHEBI

H
o1poc;

https://infourok
u/

13.

3aKoHBI cOXpaHeHUs

11

Hab6ronenue u 00CyXIeHIE OTBITOB, IEMOHCTPUPYIONIUX TIepeaady
UMITYJIbCA TP B3aMMOJICHCTBHUH Tell, 3aKOH COXPAHEHHS UMITYJIbCa ITPU
a0COJIIOTHO YIIPYTOM M HEYMPYroM B3aUMOICHCTBUH Tel; AHAITU3 CUTyaIui
B OKPY’KaIOIIEH ®HU3HHU C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHHUS UMITYJIbCa;
Pacno3naBaHue SIBICHUS PEAKTUBHOTO JIBHIXKCHUS B IPUPOJIC U TEXHUKE
(MC — o6uonorus);

[IpumeHeHUe 3aKOHA COXPAHEHHS UMITYJIbCA JUIS pacuéTa pe3ysIbTaToB
B3aUMOJICHCTBUS Tell (Ha MpUMepax HEYNMpyroro B3auMoICHCTBUS, YIIPYTroro
[EHTPAJIBHOTO B3aUMOJICHCTBUS JIBYX OJMHAKOBBIX TEJ, OJHO M3 KOTOPBIX
HETIOABYIKHO);

Perienue 3aga4 ¢ MCmosIb30BaHUEM 3aKOHA COXPAHCHUS UMITYJIbCA;
Omnpenenenne pabOTHI CUIIBI YIIPYTOCTH MPH IMOABEME TPy3a C

Kontpons
Has
pabora;

https://infourok
ru/

HWrtoro no pazueny

34

Pazzgen 2. MexaHH4YecKHe KOJe0aAHUA M BOJHEI




2.1.| MexaHn4ecKue 8 0 0 Hab6monenne kone6anuit moJ| IEHCTBHEM CHII TSDKECTH M YIIPYTOCTH H Veranr  |https://infourok
KOJIe0aHus o0HapykeHHe TO00HBIX KOJIe0aHUI B OKPYIKAIOIIEM MHUPE; i uf
Amnanu3 xonebaHuil rpy3a Ha HUTH U Ha npyxune. OnpenencHue o1poc;
YaCTOTHI KOJIEOaHMI
MaTeMaTH4ECKOTO ¥ MPYKUHHOTO MasITHHKOB;
HaGntonenue u 00bsICHEHUE SBICHUS PE30HAHCA;
HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIeOAHUIT TTOIBEIICHHOTO K
HHTH TPy3a OT JUTUHBI HUTH; [IpoBepka HE3aBUCHUMOCTH MEPHOJIa
KosieOaHuii rpy3a, MOJABEIICHHOTO K JICHTE, OT MAacChl Ipy3a;
2.2.| MexaHH4YeCKHE BOJHBL |9 1 0 OO6Hapy KeHNE ¥ aHAIU3 BOTHOBBIX SBICHUN B OKPYKAIOIIEM MHPE; Koutpomns |https://infourok
3ByK Habntoienue pacnpocTpaneHus MPoI0JIbHBIX U MONEPEYHbIX BOJIH (Ha Hasi ru/
MOJIeNH) 1 O0HapyKeHNEe aHAIOTHYHBIX BUOB BOJH B MPUpPOJIE (3BYK, pabora;
BO/ISTHBIE BOJIHBI);
Beruuciienue JIMHBL BOJIHBI U CKOPOCTH PaCIpOCTPaHEHHs 3BYKOBBIX BOJIH;
DKCEePUMEHTATBHOE OTPEIeTICHIE IPAHHUI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX
Htoro no pazaeny 17
Paznen 3. DiieKTPOMATrHUTHOE 110J1e M 3JIeKTPOMATHUTHbIE BOJIHBI
3.1.| DjaekTpOMarHuTHOE 14 10 2 ITocTpoeHue paccyxkaeHu, 000CHOBBIBAIOIINX B3aUMOCBSI3b Veranr  |https://infourok
noJje u 9IEKTPHUUYECKOTO U MATHUTHOTO TOJIEH; AHAIU3 PEHTTCHOBCKUX CHIMKOB i ru/
3JIeKTPOMATHHTHbIE YeJI0BEYECKOr0 OPraHnu3Ma; ompoc;
BOJIHBI Ananus TCKCTOB, ONMCHIBAIOIIUX MTPOABICHUA 3JICKTPOMArHuTHOIO
U3JIYYCHUS B MIPUPOJC: JKUBLIC OPraHU3MBbl, U3JTYUCHUA HEeOECHBIX TEll
(erastinnanne wrenma):
Hrtoro no pasuery 14
Pa3znen 4. CBeToBBIE IBJIECHUSA
4.1.| 3aKoHbI 2 0 0 HabumtoieHue ombITOB, IEMOHCTPHPYIOIIHNX SBICHHE MPSMOJINHEHHOTO Veruor  |https://infourok
pacnpocTpaHeHus cBeTa pacmpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHU M TIONYTEHH ), U UX i ru/
UHTEPIPETAIHS C UCTIONB30BAHUEM TIOHATHS CBETOBOTO J1yuya; OOBsACHEHHE | OMpOC;

¥ MOJICNIMPOBAHKE COIHEYHOTO W JIyHHOTO 3aTMEHHUH;

HccnenoBanne 3aBUCHMOCTH yTJia OTPaXKEHUS CBETOBOTO JIyda OT yria
TaJICHUS;

N3ydenune cBONCTB N300pakeHNs B IUIOCKOM 3€pKalie;

Hab6nronenue u 00bsICHEHHE OTBITOB MO MOJTYYSHUIO N300paKeHUI B
BOTHYTOM U BBIMYKJIOM 3€pKaJiax.

Habntonenue 1 00bsICHEHHE OIBITOB M0 MPEJIOMICHHIO CBETA HA IPAHULE




4.2.| JIuH3bl U ONTHYECKHE 3 0 0 [Mony4enne n300pakeHuid ¢ MOMOIIBIO cOOMparolIell U paccenBaronen Veranr  |https://infourok
npuoéopsI JIMH3, i uf
Ompenenenne GOKyCHOTO PACCTOSHUS U ONTHYECKON CHITBI COOMpAIOIeH OIIpoC;
JIMH3BL;
4.3.| Paznoxenue 6esoro 3 1 0 Habnronenue mo pasiokeHuro 0enoro cBeTa B CIEKTp; Konrpous |https://infourok
CBeTa B CHEKTP HaOntoienue 1 00bsSCHEHUE OBITOB MO MOMYYCHUIO OEIOro CBeTa MpH Hasi ru/
CIIO’KCHHH CBETA Pa3HBIX IIBETOB; pabora;
[IpoBeneHne 1 0OBSICHEHUE OMBITOB MO BOCIPUSATHUIO IIBETA PESIMETOB
Hroro mo pazueny 8
Paznen 5. KBanTOBbIE AABJICHUS
5.1.| Ucnyckanue u 4 0 0 O6cyxnenue nemu onbIToB Pesepdopaa mo uccneqoBaHUio aTOMOB, Veranr  |https://infourok
NOTJIONIeHHE CBEeTa BBIIBIDKEHUE THIIOTE3 O BO3MOXKHBIX PE3YJIbTaTaX OIBITOB B i ru/
aToMOM 3aBUCUMOCTH OT MPEAIOIaracMoro CTpOSHHUsI aTOMOB, onpoc;
(GopMympoBaHue BEIBOJOB U3 PE3YJIbTATOB OIBITOB;
O06cyxIeHne MPOTHBOPEUNH TIIAaHETAPHOI MOJIETTH aTOMa
ANTIADATIUTE noa runaTantt EAnag A pmattuAIIanIiriv AnAumavy nTarTnAaTian:
5.2.| CTpoenue aTOMHOro siapa| 7 0 1 OO0cyxIeHUE BO3MOXHBIX THIIOTE3 O MOJIENIAX CTPOCHHUS SA/IPa; VeTHbL https://infourok
Omnpenesnenne coctasa sijiep Mo 3a1aHHBIM MAaCCOBBIM M 3apSI0BBIM YHCIAM | i ru/
U TI0 TIOJIOKEHHIO B MEPUOINIECKOi cucteme anemenToB (MC — xumust); | ompoc;
AHanu3 U3MEHEHHs COCTaBa SApa M ero MOJNIOKEHHUS B IEPHOANIECKOM
cucreMe mipu apagnoaktuBHOCTH (MC — Xumus);
HccnenoBanne TPeKOB a4acTHUIl IO TOTOBBIM (OTOTpadusim;
OOHapy>xeHHe 1 H3MEPeHUEe PaJHallMOHHOTO (OHA C TOMOMLIBIO TO3UMETPA,
OIIEHKA €To
NHTAHCUARIINCTIA®
5.3.| Sfinepublie peakuun 6 1 0 Pemenue 3a1a4 ¢ ncrobp30BaHNEM 3aKOHOB COXPAHEHHUSI MACCOBBIX Konrposs |https://infourok
3aps/IOBBIX YHCEN Ha Has ruf
Ompe/IeNieHNe Pe3yIbTaTOB SAEPHBIX PEaKIMil; aHaTM3 BO3SMOXKHOCTH WM | paborTa;
HEBO3MOKHOCTH SIICPHON PEaKIUH;
OreHKa 3HEPTHH CBSA3H SEp C UCTIONb30BaHHEM (HOPMYIIBI DHIITEHHA;
NA W nanue HANATIALTNND FATIATI 0ADAIIG UMMAN TIALMATA TANMALIAAIIATA
Hrtoro no pazuery 17
Pazznen 6. IloBTOPHUTEIBLHO-0000 A0 NI MOTYJIb
6.1.| Cucremarusaunus u 12 |1 0 BeinosHeHre y4eOHbIX 3aJaHni, TPEOYIOLIMX JeMOHCTPALUH Kontpon
00o0ueHue KOMIIETeHTHOCTEH, XapaKTePH3YOIINX €CTECTBEHHOHAYYHYIO Hasi
NpeIMETHOTO IPaMOTHOCTb: - IPUMEHEHUS TOJTyYCHHBIX 3HAHUH JUIsl HAYYHOTO pabora;

cojiep:KaHus U
ONBITA JeATEJbHOCTH,
NpHOOPEeTEHHOT0 NPH

00BsICHEHUS (PM3UUYECKHX SBICHUN B OKPYIKAIONIEH IPUPOJIE U TOBCETHEB
HOI ’KU3HH, a TAKKe BBISBICHUS (PU3NUECKUX OCHOB PAJa COBPEMEHHBIX
TEXHOJIOTU;- TPUMEHEHHS OCBOCHHBIX KCIIEPUMEHTAIBHBIX YMEHUN AJIs




Hrtoro no pasgeny 12

OBHIEE KOJIMYECTBO 102
YACOR IO MPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Kosaun4yecTBo 4acos Hara Buanbl,
n/n u3yudenus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE KOHTPOUIsI
padoThI padoThI
1. | MarepuanbHas TOYKa. 1 06.09.22 | yerpmit
Cucrema orcuera Onpoc,
[lepemenienue Onpenenexnue
KOOPJIMHATHI ABIKYILIETOCS
Tena
2. |Ilepemenienue npu 1 07.0922 | yerpmi
MPSIMOJIUHEITHOM OT1poC;
PaBHOMEPHOM JIBHYKEHUHT
[IpsimonuneliHoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
Yckopenue
3. | Ilepemermienue mpu 1 08.09.22 | yerpmi
MPSIMOJIUHEITHOM OTIpoC;
PaBHOYCKOPEHHOM JIBHXKCHHH
[lepemenienue Tena npu
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JIBH>KEHUU
0e3 HauaIbHON CKOPOCTH
4, Pemenue 3agau no reme 1 13.09.22 [IucemenHbI
"[Tepemerienue"” KOHTPOJIb;
5. | CkopocCTh NpSIMOIMHENHOTO 1 14.09.22 | yergi
PaBHOYCKOPEHHOTO JIBIKEHUSI. OIIpoC;
I'paduk ckopoctu
6. |Pemenue 3amau mo teme 1 150922 | [ycpmenmprii
"Ckopoctp" KOHTPOJIb;
7. | OTHOCUTENBHOCTH NBIKeHUS |1 20.09.22 | yerpmi
NHeprmanbHbIE CUCTEMBI OIIpoC;
orcuera. [1epBelii 3aKk0H
Hprorona
8. | Bropoii 3akon HeroToHa 1 210922 | yerpmi
OI1IpoC;
9. | Pemenue 3a1a4 o teme "2 1 22.09.22 | fycpmenmnpiit
3akoH HprotoHa" KOHTpOJIb;
10. | Tpernii 3axon HeroTOHa 1 21.09.22 | yerypi

OTIpOC;




28.09.22

11. | Pemenue 3amad o teme "3 [TuceMeHHbBIH
3akoH Hprotona" KOHTPOJIb;

12. |JIa6. Pa6.1 «3mepenue 28.09.22 [IpakTuyeckas
YCKOPEHUS M CKOPOCTHU TIPH pabora;
PaBHOYCKOPEHHOM JIBM>KEHUU»

13. | CBoOogHOE MmazieHUE TEI 04.10.22 YcrHBIIT

OT1poC;

14. | Pemienue 3amay 1mo TeMe 05.10.22 IIncrMennbIi
"CBoboaHoe naaenue" KOHTPOJIb;

15. | JIBmxeHue Tena, OpoIeHHOTO 06.10.22 | yerpmi
BEPTUKAIbHO BBEPX. OT1poC;
HesecomocTb

16. |Pemenue 3a1a4 o Teme 18.10.22 [TuceMenHbI
"JIBu>keHHE Tena, OpOIIEHHOTO KOHTPOJIb;
BEPTHKAITHHO BBEPX.

Hesecomoctn"
17. |3akoH BCEMHPHOTO TSATOTEHUS 191022 | yerppi
OTIpOC;

18. | Pemenue 3amay mmo reme 20.10.22 IIucrMennbIi
"3axon BcemupHoro KOHTpOJIb;
TSATOTCHUS"

19. | Yckopenue cBOOOTHOTO 251022 | yerpmi
najeHus Ha 3eMJie ¥ IPYTUX OTIpOC;
HEOECHBIX Telax

20. |JIa6. Pa6.2 «M3mepenue 26.10.22 [MpakTdeckas
YCKOpPEHUS CBOOOTHOTO paborta;
TaJICHUS

21. |IIpsamonuHeiHOE U 21.10.22 |y ey
KPUBOJIMHEWHOE JIBIKEHUE OTIPOC;
JIBu>KeHHE Tena 1o
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTh

22. | UckyccTBEeHHBIE CITyTHUKH 011122 | yerppis
3emun OIpoc;

23. | Pemenue 3aa4 o teMe 0211.22 [IuceMenHbI
" IBmxenne MC3" KOHTpPOJIb;

24. | Ummynbc Tena. 3aKoH 03.11.22 VYcrHbIi
COXPAaHEHHUS UMITYJIbCa OTpoc;

PeakTuBHOE IBUKEHUE.

PakeTn!




08.11.22

25. | Pemenue 3amay mmo reme [TuceMeHHbBIH
"3aKOH COXpaHEHUsI UMITYJIbca" KOHTPOJIb;

26. | BeiBOJ 3aKOHA COXpaHEHUs 09.11.22 YcrHblii
MEXaHUYECKON YHEPTrUun 0IIpOC;

27. | Pemenue 3amay mmo reme 10.11.22 [TucemeHHbBIH
"3aKoH coxpaHeHus dSHeprun" KOHTPOJIb;

28. | Pemenue 3amay 1o reMe 15.11.22 ITuceMeHHBbIH
"3akoHbl cOXpaHeHus" KOHTpOJIb;

29. | Pemenue 3amay mmo reme 16.11.22 [TuceMmeHHBIH
"3akoHbl cOXpaHeHus" KOHTpOJIb;

30. |Pemrenne 3amad mmo Teme 17.11.22 ITuceMeHHBIH
"3akoHbI coxpaHeHus" KOHTPOJIb;

31. |Pemenue 3aga4 mmo Teme 29.11.22 ITuceMeHHBIH
"3akoHbl cOXpaHeHus" KOHTpOJIb;

32. | Pemrenne 3amad 1o Teme 30.11.22 ITuceMeHHBIH
"3akoHbI coxpaHeHus" KOHTPOJIb;

33. |IloaroroBka K KOHTPOIBHOM 01.12.22 VYcrHBIIT
pabote 1mo Teme OTIpoc;
"MIMHAMUKA. 3AKOHBI
COXPAHEHUA"

34. | KonrpomnbHas paboTa 1o Teme 06.12.22 KonTponbsHas
"TMHAMUKA. 3AKOHbI pabora;
COXPAHEHU"

35. | KonebarenabHoe IBUKEHHUE 07.12.22 VYcrHbII
CB00OOHBIE KOJIEOAHUS. OTIpOC;
KonebarenbHble CHCTEMBI.

MasaTtHuk

36. Benuuwnnsl, 08.12.22 VcTHEBIH
XapaKTEPUIYIOITNE OTIPOC;
KosiebaTeIbHOE ABHIKEHHE

37. | Pemrenne 3amad mmo reme 13.12.22 IInceMeHHBIH
"Benu4uHEL, KOHTPOJIb;
XapaKTEPUIYIOITNE
KosebaTeabHOe ABHKEHHUE"

38. | Pemenue 3amay mo reMe 14.12.22 IInceMeHHsbIi
"BenunHEI, KOHTpPOJIb;

XapaKTepU3yIoIIne
KoJiebaTenpHOoe IBIKeHNe"




15.12.22

39. |TNapmonuueckue KoyieOaHus YcrHbBIT
3aTyxatromue KojieOaHus OTIpOC;

40. | PemreHue 3a1a4 mmo TeMe 20.12.22 [TuceMenHbI
"KomnebarenbpHoe aBuxeHue" KOHTPOJIb;

41. | BeiHyXaCHHBIC KOJICOaHUS 21.12.22 YcrHBII
Pe3onanc OIpoc;

42. | Pemrenue 3amad 1o teme 22.12.22 IIucrMennbIi
"Pe3onanc" KOHTpOJIb;

43. | PacnpocTpanenue koseOaHuii 21.12.22 | yerymi
u cpene. Bonnel [IpononsHbie OIIpOC;
U TIOTIepEeYHbIe MOMHbI J{nrHa
BOJIHBI. CKOPOCTh
pacnpocTpaHeHUs BOJIH

44, | Pemrenne 3a7ad o TeMe 28.12.22 IIucrMennbIi
"Bonnbr" KOHTPOJIb;

45. | UcTOYHMKH 3BYKa. 3BYKOBbIE 29.12.22 | yerppi
kosebanus Beicora u TemMOp OI1poc;
3ByKa [’ poMKOCTbH 3ByKa

46. | PacnpocTpaHeHue 3ByKa 10.01.23 | yerpmin
3BYyKOBbI€ BOJHBL. CKOPOCTH OIIpOC;
3BYyKa

47. | OtpaxeHue 3ByKa. 9X0 110123 | yerpmin
3BYKOBOM pPE30HAHC OT1poc;
NuTtepdepenius 3Byka

48. | PemreHue 3amad 1mo TeMe 12.01.23 [TuceMenHbI
"Boxnnsl. 3ByK" KOHTpOJIb;

49. | PemreHue 3a1ad 1Mo TeMe 17.01.23 [TuceMenHbII
"Bomnnsl. 3ByK" KOHTpOJIb;

50. |IloaroroBka K KOHTPOJIBHOMN 18.01.23 VYcrHbit
pabore o Teme "KonebGanus u OTIPOC;
BOJIHBI"

51. | KonrtponbHas pabota Ne2 19.01.23 KouTponbsHas
"Konebanus 1 BOJTHBI" pabora;

52. | MarHuTHOE ToJIe U €T 24.01.23 | yerpmi
rpaduyeckoe u300pakeHnue OT1poC;

Heonnopoanoe u onHOpoHOE
MarHMTHOE 1oJje
Hamnpasnenue Toka u
HanpaBJI€HUE JJUHUMN €TO
MarHMTHOTI'O OIS




25.01.23

53. | OGHapyKeHHe MarHUTHOTO YcrHbBIT
TI0JIS TIO €T0 JEHCTBUIO Ha OT1poC;
aJeKTpUdecKui ToK. [IpaBuio
JIEBOM pyKH

54. |Jla6. Pa6.3, 4 "Habmonenue 26.01.23 [IpakTuyeckas
MAarHUTHBIX SBJICHHUMN" pabora;

55. | MUHayK1Ms MarHuTHOTO HOJIS 31.01.23 YcrHBIIT
MarHuTHBIN TOTOK OIpoc;

56. | Pemenue 3amay mmo reme 01.02.23 [TuceMeHHBIH
"Unaykuus M. moJist" KOHTPOJIb;

57. | SIBneHue 3IEKTPOMAarHUTHOM 02.02.23 | yerpmi
nHaykunn Hanpasinenune OIIpOC;
WHIYKIIMOHHOTO TOKA.

[IpaBuio Jlenna

58. | Pemenue 3a1a4 o teme 07.02.23 | fycpmermpiit
"Hanpasnenue KOHTPOJIb;
MHIYKIIMOHHOTO TOKa"

59. |Jla0. Pa6.5 "HaOnroneuue 08.02.23 [IpakTrueckas
SIBJICHUS DJICKTPOMArHUTHOM pabora;
UHAyKIUn"

60. | SIBneHHWE CaMOWHTYKITUU 09.02.23 | yerpmi

OIIpoC;

61. |Ilomy4yeHnue u nepenaua 14.02.23 | yerpmi
MEPEMEHHOTO JIEKTPHUIECKOTO OTIpOC;

Toka. Tpanchopmartop

62. | DIEKTPOMArHUTHOE TOJIC 15.02.23 | yerpmit
DNEeKTPOMarHUTHHIE BOJHBI OTpoc;

63. | Konnencatop KonebatenbHblii 16.02.23 VYcrHbII
KOHTYD. [lonyueHne OIIpoC;
ANEKTPOMArHUTHBIX
KoJieOaHu M

64. | Pemenue 3amay 1o teMe 28.02.23 IIncrMeHHsbIi
"KonebarenbHbIi KOHTYDP" KOHTPOJIb;

65. | [IpuHIUIIBI paInOCBS3H U 01.03.23 YcTHbI
TEJICBHUICHUS OTpoc;

66. | DnexTpoMarHuTHas MPHUPOIA 02.03.23 | yerpmi
cBeta MHTepdepenuus ceera OT1poC;

67. | Pemenue 3amay mo reme 07.03.23 [TuceMeHHbBIH
"UnTepdepennys, qudpakius" KOHTpOJIb;




09.03.23

68. | IIpenomienue cBera. YcTHbIl
DU3MYECKUI CMBICIT Onpoc,
MOKa3aTesl MPETOMIICHHS .

69. | Pemenue 3a1a4 o teme 14.03.23 | [ycpmenmprii
"[Ipenomiienue ceera" KOHTpOJIb;

70. | Hucnepcus cBeta. L{Bera Ten 15.03.23  |yermpmit
Crnektporpad ¥ CrieKTpoCKoIl OT1poC;

71. | Tumbl ONTUYECKHUX CIIEKTPOB 16.03.23 YcrHbIi
CrekTpalibHbI aHAIU3 OIpoc;
[Tornouenue u ucmyckanue
CBETa aTOMaMH.

[IpoucxoxaeHune JIMHEHIATHIX
CIIEKTPOB

72. | TloaroroBka K KOHTPOJIBHOMN 21.03.23 YcerHBIN
pabote"Dn-maru-e konedanus" OTIPOC;

73. | KonrponwsHas pabota Ne3 22.03.23 Konrtponbnas
"OneKTpOMarHuTHbIE pabora;
KoJieOaHUs U BOJTHBI"

74. | PagyoakTUBHOCTD KaK 23.03.23 YcTHbIi
CBUCTEIHCTBO CJIOKHOTO OTIpOoC;
CTPOEHHUSI aTOMOB

75. | Monenu atoMoB. OTBIT 28.03.23 VYcTHbII
Pezepdopna OTIpOC;

76. | PagyoaxTuBHEIE 29.03.23 VYcTHEBIN
MIpeBpaIeHHs ATOMHBIX SIEP OTpoc;

77. | DKCIIepUMEHTaTbHBIE METOIBI 30.03.23 | yerpmi
WCCTIEIOBAHUS YaCTHUII OTIpOC;

78. | OtkpeiTHe poToHa OTKPHITHE 04.04.23 YcTHbIN
Heritpona CocTaB aTOMHOTO OTIPOC;
sanpa. MaccoBoe 4uco.
3aps10BOE YUCIIO

79. | U3oromsl. [IpaBuio cMemeHus 05.04.23 VYcTHEBII

OTpoc;

80. |3aKoH paAMOaKTHBHOTO 06.04.23 | yerppii
pacmajga OTIPOC;

81. | Pemrenue 3amad mmo Teme 18.04.23 [TuceMenHbII
"3akoH paa-ro pacrnaja' KOHTpOJIb;




19.04.23

82. | CoctaB aTOMHOTO s/Ipa. YcrHbIi
DHeprust CBA3M aTOMHBIX sIJIED. OIIpoC;
Anepusie cunbl Jledekt mace

83. | Pewrenue 3amay o reme 20.04.23 [TuceMeHHBIH
"Oueprus csazu" KOHTPOJIb;

84. | Jenenue sinep ypana IlennHas 21.04.23 | yermmi
peaxius OIpoC;

85. | SmepHblit peakTop. 26.04.23 | yerpmi
[IpeobpazoBaHre BHYTPEHHEH OIIpOC;
SHEPTUU aTOMHBIX Si7ep B
ANEKTPUUYECKYIO SHEPTUIO
ATOMHasI SHEpreTuKa

86. | Buomoruueckoe aeicTeue 27.04.23 YcTHbIH
pajualuu. OTIpoc;

87. | TepmosimepHas peakiust 28.04.23 | yerppi
Snepubie peakuuu. Microunnku OIIpOC;
sHepruu CoJiHIA U 3BE3.

SnepHast sHEpreTuka.
DKOJOTHYECKHE MPOOIEMbI
paboThI AaTOMHBIX
3JIEKTPOCTAHIIUH.

88. | DmemeHTapHbBIC YaCTHIIBL. 03.05.23
AHTUYACTHUILIBI

89. |JIa6. pab. "H3yuenue cieaoB 04.05.23 KonTponpHas
3apsSKEHHBIX YACTHIL 110 pabora;
roToBeIM (hoTorpadusm"

90. |KouTposbHas padota Ne5 10.05.23 | yerpyi
«CTtpoeHue aToMa, KBaHTOBBIE OIIpOC;
SIBIICHUS»

91. |IToBTOpeHHe «3aKOHBI 11.05.23 YcrHbII
KHHEMATUKH U JUHAMHKH OIpoC;

92. |IloBTOpeHue «3aKOHBI 16.05.23 | yergpit
KHHEMATHKH U THHAMHK OIIpoc;

93. |IloBTOpeHue «3aKOHBI 17.05.23 | yerpmi
KHHEMAaTUKH U JUHAMHKI OIIpOC;

94. |IloBTrOopeHue «3aKOHBI 18.05.23 | yergmit
KHHEMATHKH U THHAMHKI OIIpoc;

95. |IloBropenue "Konebanus u 23.05.23 | yerpmi

BOJIHBD»

OIIpoC;




24.05.23

96. |IloBropenue "Konebanus u 1 YcTHBIN
BOJIHBI» OIIpoC;
97. |IloBropenue "Konebanus u 1 25.05.23 | yerpmi
BOJTHBI» OIpoC;
98. |IloBropenue «KBaHTOBBI 1 30.05.23 | ety
SIBIICHUSI» OIpoC;
99. |IloBropenue «KBaHTOBBI 1 VeIl
SIBIICHHSI» OIpoc;
100. [100. IToBTOpeHUE 1 YcTHBIN
«KBaHTOBBI  SIBIICHHSI» OIpoC;
101. [101. IToBTOpEHHE 1 YcTHBIHI
«KBaHTOBBI  ABJIECHUA» OIIpOC;
102. |102. KouTponsHas padoTa 1 KontponbHas
Ne6  "Wrorosas" pabora;
OBIIEE KOJIMYECTBO YACOB | 102

I10 ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka, 9 xknacc/Ilepeimkun .M., I'yrhuk E.M., BanoB A.U., [letpoBa M.A., AKIInOHEpHOE 0OIIECTBO
N3parenscTBO «IIpocsemeHuer;
METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/, npe3eHTalUU



https://infourok.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YUEBHOE OBOPYJIOBAHUE
YuebHoe obopynoBanne "Kabuner puzuku"

OBOPYJOBAHME ISl NPOBENEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUU
JIaboparopHoe obopynoBanue "Kaduner pusuku"
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