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INOACHUTEJIbBHASA 3AIINCKA

Copepxanre TpoOrpaMMBbl HAMpaBiIeHO HAa (OPMUPOBAHUE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH YYalllUXCsl U OpraHU3AlMI0 U3yueHUs: PU3MKU Ha JIeATeIbHOCTHOW OCHOBe. B Held
YUUTBIBAIOTCS BO3MOXKHOCTH TpeaMera B peanmsamuu  TpeboBanuii. PIOC OO0 «k
IUIAHUPYEMBIM ~ JINYHOCTHBIM M METalpeAMETHBIM pe3yjibTaTaM OOYy4YeHHs, a Takxke
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYCOHBIX TMPEAMETOB HAa YpPOBHE OCHOBHOTO
o0mrero oOpa3oBaHusI.

OOydeHre OCYIIECTBISETCS TPH TOIACPXKKE  IIeHTpa 0O0pa3oBaHUS €CTECTBEHHO-
HAay4YHOM WM TEXHOJIOTMYECKOW HampaBieHHocTell «Touka pocta», KOTOpBIA — CO34aH A
pa3sBUTHS y OOYyYalOMIMXCS €CTECTBEHHO-HAYyYHOH, MaTeMaTH4eCcKOi, WH(POPMALMOHHON
rPaMOTHOCTH, (POPMUPOBAHMSI KPUTHUECKOTO U KPEATHBHOI'O MBIILJICHUS, COBEPIIICHCTBOBAHUS
HABBIKOB €CTECTBCHHO-HAYYHOW HANpPaBICHHOCTH, a TaKKe MJs MPaKTUYECKOW OTpaboTKU
yueOHOro MaTepuaia rno yueOHomy mnpeamery «Dusuka». Bee mpaktuueckue u 1abopaTopHbie
paboThI MPOBOJATCS C HCIOJIB30BAaHUEM 0a30BOr0 KoMILIeKTa 00opymoBaHus meHTpa «Touka
pocTtay 1o Qpu3uKe.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢usuxu — cucremooOpasyronuii 1js1 €CTeCTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB,
MOCKOJIBKY (pU3MUEecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
O6uonorueli, actpoHoMueil u ¢gusndeckoil reorpagueil. Puznka — 3TO NpeAMET, KOTOPbI He
TOJILKO BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO U IPEIOCTABISAET
HauOoJiee sicHble 00pa3libl MPUMEHEHUSI HAyYHOI'O METOAA MO3HaHMs, T.€. CII0co0a MoIydeHUs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usmnka — 3T0 mpenMer, KOTOPbI Hapsiay ¢ APYTUMU
€CTeCTBEHHOHAYYHbIMM IIpeAMETaMM JIOJDKEH JaTh IIKOJbHUKAM IHpeACTaBieHue 00
YBIJIEKATEJIbHOCTH HAyYHOTO MCCIEAO0BAaHUS U PAZOCTU CAMOCTOSITEILHOTO OTKPBITUS HOBOI'O
3HaHUS.

OnnHa U3 rIaBHBIX 3a7a4 (PU3MUECKOro 0Opa30BaHUs B CTPYKType 001Iero oopa3oBaHus
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOM
Macchl 00yJarouxcs, KOTOpble B JaJIbHEHIIEM OYAYT 3aHATHI B CaMbIX Pa3HOOOpa3HbIX cepax
nestenbHOCTH. Ho He MeHee BayKHOM 3a7jaueil ABIIIETCS BBIABICHUE U MOATOTOBKA TaJaHTJIMBBIX
MOJIOABIX JIIOAEH Il TNpOAOJKEHUs oOpa3oBaHMs M JalbHEWIIed mnpodeccruoHanbHON
NeSITEbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIIEIOBAaHUM M CO3/ITaHUMH HOBBIX TE€XHOJIOTHI.
CornacHO NPUHATOMY B MEXKIYHApOJHOM COOOIIECTBE omnpezeneHuto, «EcrecTBeHHOHay4YHasI
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNOBeKa 3aHMMAaTh AKTUBHYIO I'PaXIaHCKYIO MO3ULUI0 MO
OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €r0 TOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHOHAYUYHBIMM HAEsIMH. HaydHO TrpaMOTHBIM 4YEIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCYXKJIEHUU MpOOJIeM, OTHOCSIIHUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CielyIoIuX KOMIETEeHTHOCTEN!:

- HAYYHO OOBSICHSITH SIBIICHUSI,

- OLICHHUBATh Y TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHMS,

- UHTEPIPETHUPOBAThH JTaHHBIE U HCIIOJIb30BaTh HayYHbIE JOKA3aTeNbCTBA JAJIS MOTYyYEHUS
BBIBOJIOB.

N3ydyenne ¢usmkn cnocoOHO BHECTHM pewmaromuii  BkiIax B (OpMHUpOBaHHE
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH 00YYarOIUXCsl.

HEJIM N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

[lenn u3ydyeHus (QU3MKM Ha ypOBHE OCHOBHOIO OOIEro 0Opa3oBaHMs OINpPENENIEHBI B
Konuenmuu npenojaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrpaMMbl,



yrBepxkAEHHON pemeHueM Komnernn Mununcrepcra npocsemieHus Poccuiickoit denepannu,
npotokoi ot 3 pexadps 2019 r. Ne [1K-4BH.

Henu n3yyenus Hu3nuku:

- IpUOOpETeHNEe HMHTEpeca W CTPEMIICHUS OOyJaloMMXCsl K HAyYHOMY M3YYEHHUIO IMPUPOJIH,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE  MPEACTaBIEHUH O  HAy4yHOM  MeEToJe TMO3HaHMA ©  (opMupoBaHUE
HCCIIEI0BATEILCKOTO OTHOILEHUS K OKPYKAIOLUM SIBIICHUSM;

- (hopMupoBaHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUU
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

- (hopMupoBaHHe MPEACTABICHUNA O PONU (U3MKU IS Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE NPEICTABICHUI 0 BO3MOXKHBIX cepax Oynymiel npodeccuoHanbHON NesITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY O0yYSHHIO B 9TOM HAIllpaBJICHUH.

HOCTI/I}KCHI/IG 9THX ueneﬁ Ha YpOBHE€ OCHOBHOI'O O6H.[€FO O6paSOBaHI/I5I o0ecreynBaeTCs
pPCHICHUCM CIICAYIOIINX 3ada4:

- IPpUOOpPETeHNE 3HAHWUH O ITUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKNX, MATHUTHBIX U KBAHTOBBIX SIBICHHSX;

- IPHOOPETEHNE YMEHHUU OIMCHIBATh M OOBSICHATH (DU3NYECKHE SIBICHUS C HCIOJIH30BAHHUEM
MOJTYYEHHBIX 3HAHUM;

- OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX PAaCUYETHBIX 3a/1a4 C UCIOJIb30BAHUEM (U3NIECKHX
MOJIeTIeld, TBOPYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

- pa3BUTHE YMEHHU HaOIIOJaTh NPUPOJIHBIC SBICHHS M BBIIOJHATH OIBITHI, J1TAOOpaTOpPHBIE
paboTHI ¥ SKCIIEPUMEHTAIBHBIC HCCIICAOBAHNUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;
- ocBOoeHHEe TpUEMOB paboTel ¢ wuHpopManuedn (HU3UYECKOTO COJNEp)KAHHs, BKIIOYAs

UHPOPMAIMIO O COBPEMEHHBIX JOCTHIKEHUSIX (U3UKH;, aHAIN3 M KPUTHYECKOE OIICHUBAHUE
nH(pOpMAIIHH;
- 3HAKOMCTBO CO cdepamMu NpoecCHOHATbHON AEATENbHOCTH, CBA3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMU TEXHOJOTMSMU, OCHOBAHHBIMHU Ha JOCTHKEHHUSIX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooterctBun ¢ ®I'OC OO0 ¢usuka sBaseTcss 00s13aTENbHBIM MTPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero odpasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT M3yuyeHue (pU3uMKd Ha
6a30BoM ypoBHe B 00b&Me 238 4 3a TpH rojia o0ydeHus 1o 2 4 B Hesleno B 7 U 8 Kijaccax U 1o 3
Y B HEJIeNto B 9 Kiacce.

COJAEP/KAHUE YYEBHOI'O IIPEIMETA

7 KUIIACC
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY’KAKOLIEr0 MUpa
®dusznka — Hayka O INpHUpoOJEe, U3ydaeT (U3NYECKHE SIBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,

ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@dusnueckue BenUUUHBL. 3Mmepenue (¢uszndeckux BenuuuH. Dusznyeckue MpUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMAa €INHHIL.

Kak ¢u3uka u 1pyrue ecteCTBeHHbIE HAYKH M3Yy4daloT NMpHpoy. EcTecTBeHHOHAayuHBI METO
MO3HAHMS: HA0JI0/IeHNE, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT
10 TIPOBEPKE TUIIOTE3, 0OBICHEHHE HA0M0JaeMoro sBieHus. Onucanue GU3NIecKux SBICHUHN ¢
IIOMOUIBIO MOJIENIEH.



JemMoHCTpauMu

l. MexaHquCKHe, TCIIJIOBBIC, I-)HGKTpI/I‘-ICCKI/Ie, MAarduTHBIC, CBETOBBIC ABJICHUA.

2. ®duszuyeckue MPUOOPHI U TPOIEAypa MPSAMBIX H3MEPEHUN aHAJIOTOBBIM U IU(POBBIM
npudopom.

JlabopaTopHbie padoThI U ONBITHI

1. OmnpeneneHue LEHBI I€JCHUS MIKaJIbl U3MEPUTEIHLHOTO MpHOOpa.

2. U3mepeHue pacCTOSHUIA.

3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO TeNa.

4. OmnpeneneHne pa3sMepoB MaJIbIX TEIl.

5. H3mepenue TemmepaTypbl MpuU MOMOIIM JKUJKOCTHOIO TEPMOMETpa U JaTddKa
TeMIIepaTyphl.
JlabopaTopnass padora  «M3MepeHme JIWHBI, 00beMa W TeMmepaTyphbl Teaa» (Ha 6aze LHO
«Touka pocra»)
7. llpoBeneHue WHCCIENOBAaHUA IO MPOBEPKE TIMIOTE3bl: JAJIBHOCTh IOJIETA LIapUKa,

MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

o

Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA

CTpOeHI/Ie BC€IICCTBA:. aTOMBI U MOJIeKy.HI)I, nux pa3M€pBI. OHI)ITBI, JOKa3bIBAKOIIHNC Z[I/ICerTHOC
cTpoeHue BemecTBa. OnbITh, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIESCTBA.

JIBmxkenue dactuil BemiecTBa. CBsA3b CKOPOCTH JIBIDKCHMSI YacTHI[ C TEMIIEPaTypOM.
bpoynosckoe nBuxenue, auddysus. BzanMopelicTBue dYacTUIl BEHIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHHC.

ArperaTHble  COCTOSIHMS  BEIIECTBA: CTPOCHHME  Ta30B, JKUAKOCTEHW W TBEPIBIX
(kpucTaminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOIEI. B3aI/IMOCB$[3I) MC)KI[y CBOﬁCTBaMH BCIICCTB B paBHI)IX aneFaTHBIX COCTOAHHUAX U UX aTOM-
HOMOJICKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSHMM BOAbl. (OcoOeHHOCTH
aneFaTHI)IX COCTO?[HI/Iﬁ BO/IBI.

JleMoOHCTpaL U

1. HaGironenue OpOYHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysum.

3. HabGmronenue sBieHHH, OOBACHAIOMIMXCA NPUTSDKEHUEM WM OTTAJIKMBAHUEM YaCTHIL
BEIIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Onenka quaMeTpa aToMa METOJIOM PsAJIOB (C UCIONIb30BaHUEM (oTorpaduil).
2. OnbITHl IO HA0JIIO/IEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OnbITHl 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO PUTSHKEHUSI.

Pasznen 3. /IBuskeHune U B3aUMO/IeiiCTBUU

Mexanunueckoe nBmkeHue. PaBHomepHoe u HepaBHOMeEpHOE nBHkeHUE. CropocTh. CpenHsist
CKOpPOCTb ITPU HEPABHOMEPHOM JABHKEHUU. Pacy€Tr myTtu u BpeMeHU ABHKEHUSA. PaBHOMEPHOE U
HepaBHOMEpHOE ABMKeHUE. CKopocTh. CpenHsie CKOPOCTh NMPU HEPABHOMEPHOM JIBUKCHHHU.
Pacuér nyt 1 BpeMEHU IBUKCHUSL.

SIBnenne nHepuuK. 3aKOH UHEPIMU. B3anMoaencTBre Tl Kak TpUYMHa U3MEHEHUS CKOPOCTH
JIBIKEHUs Tell. Macca kak Mepa uHepTHocTH Tena. [ImoTHocTh BemiecTBa. CBsA3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00bEMA BEIIEeCTBA.

Cuia Kak xapakTepUCTHKa B3aumojiecTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C TMOMOIIBIOD JUHAMOMETpa. fBieHuEe TATOTeHWs U cwia TsokecTH. Cuila TsHKECTH Ha



npyrux mna"etax (MC). Bec tena. HeBecomocTh. CrokeHue CuJl, HallpaBICHHBIX MO OIHOU
npsmoii. PaBroaeiicTByromas cuit. Cuiia TpeHus. TpeHue CKobXEHUs U TPEHHE MOoKosl. TpeHue
B nipupoze u rexnuke (MC).

JleMoHCTpaL U
1. HabOmromeHne MeXaHHYECKOro JBUKEHUS Tella.
2. VI3aMepenue CKOpoCTU NMPSMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBIIeHUSI HHEPLIAH.
4. HabroieHre M3MEHEHUs! CKOPOCTH MPH B3aUMOJICHCTBUU TElL.
5. CpaBHEHHME MacC MO B3aUMOJICCTBUIO TEI.
6. CiiojxeHue cuil, HalpaBJIEHHbIX 110 OJJHON ITPSIMOH.

JlabopaTopHbie padoThI U ONBITHI

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHMs (IIapUKa B KUAKOCTH, MOJEIU
ANEKTPUYECKOTO0 aBTOMOOUIIS U T. 11.).

2. OmpegeneHue cpeiHeld CKOPOCTH CKOJIbBKEHUS Opycka WIM IIapuka IO HaKJIOHHOM
IIJIOCKOCTH.

3. JladopaTtopHasi padota «/3yyeHne paBHOYCKOPEHHOI'0 NMPSIMOJIMHEIHOT0 IBH:KEHUSD (Ha
0aze LHO «Touka pocray)

4. JlaGopatopHas pabora «3MepeHue Macchl Tesla Ha 3JIeKTPOHHBIX Becax» (Ha 6a3e 1O
«Touka pocra»)

5. Ormpenenenue MIOTHOCTH TBEPAOTO TENA.

6. JlaGoparopHasi padota pabora «M3mMepeHune MIOTHOCTH BellleCTBAa TBEPIOTo Teja» (Ha Gase
O «Touka pocta)

7. OmbITEL, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh PACTDKEHUS (IehopMaliii) MPYKUHBI OT
NPpUIIOKEHHON cuibl. @poHTadbHAsE JabopaTopHasi padora «M3mepeHne 3aBHMCHMOCTH
CHJIBI YIIPYTOCTH OT AepopManuu  NPYKUHBD> (Ha 6a3e LHO «Touka pocra»)

8. JladopatopHas padora «['pagynpoBanue NpPY:KHHBI H H3MepPeHHE CUJ THHAMOMETPOM)
(na 0a3e IO «Touka pocrtay)

9. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHS OT Beca Tela U
XapakTepa COIpHUKacaroINXCsl TOBEPXHOCTEH.

10. JIaGopaTopHas pabora «/3MepeHue cHIbI TpeHUS] CKOJIbKeHUs» (Ha 6asze IO «Touka
pocTay)

Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

Hapnenue. CriocoObl YMEHbIICHHUSI U yBEIMUYEHUs JaBieHus. JlaBieHue rasa. 3aBUCUMOCThb
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. ITHeBMaTnyeckue MalvHbl. 3aBUCUMOCTH JABJICHUS JKUAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe aaBieHue. [IpUuMHBI CylIECTBOBAHUS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHHs. 3aBUCHUMOCTb
aTMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JleiicTBrE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BhITalkuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxoraBanue.

JleMoHCTpanun
1. 3aBHCHMOCTB JaBIEHUS ra3a OT TEMIEPATYPBI.
2. Ilepenaya naBaeHUs )KUIKOCTBIO U Ta30M.
3. Coo0MmIarouecs: CoOCy/Ibl.
4. I'mapaBinrueckuil mpecc.
5. IlposiBnenue neiicTBUsl aTMOC(HEPHOTO AaBJICHUS.



6. 3aBHCHMOCTb BBITAJIKUBAIOLICH CHIIBI OT 00BbEMaA MOTPYKEHHOM YaCTH Tella M IJIOTHOCTH
JKHIKOCTH.

7. PaBeHCTBO BBITAJKUBAKOLIEH CHUJIBI BECY BHITCCHEHHOM KUJIKOCTH.

8. YcioBue miaBaHus Tel: IJIaBAHUE WM MOTPYKEHHE TeJl B 3aBUCUMOCTU OT COOTHOIIICHUS
IUIOTHOCTEH Teja U *KUIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHOM B KUAKOCTb YaCTH
Tena.

2. Onpenernenre BhITAIKMBAIOINIECH CHIIbI, IEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchl TeJa.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOJAKM U OIpeneleHue eé
rPpYy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHue mnpaBuia paBHOBECHsI pblyara K Ooky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprusa. KnHetuueckas u noteHUualbHass sHeprus. lIpeBpanieHue omHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

JdeMoHcTpannn
[IpuMepsl IPOCTBIX MEXaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Ompenenenrie pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKCHHHM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.

3. JlabopatopHas padota «/3yyeHue ycjaoBusi paBHOBecHsi pbiuara» (Ha 6ase IO «Touka
pocTa»)

4. @pourtaabHasn JadopaTopHasipabora «M3yyeHue noaBHKHbBIX H HENOJBUKHBIX 0JIOKOB
(na 6a3e LHO «Touka pocTtay)

5. WMsmepenue KITJI Hak1OHHOM MIIOCKOCTH.

6. M3zydeHue 3aKkOHA COXpaHEHUSI MEXaHHMUECKOW YHEPTUH.

8 KJIACC

Paspnen 1. TenuioBblie siBieHUs

Mogenu TBEPIOro, KUAKOIO U ra3zoo0pa3HOro COCTOSHHUM BemecTBa. Kpucramanueckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUIAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHUA. TeruioBoe
pacIIMpPEHNE U CKATHE.

Temnepatypa. CBs3b TEMIIEPATYphbl CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHULL.

Buytpennsas osHeprust CnocoObl W3MEHEHHUsT BHYTPEHHEW OSHEpPruM: TeIulonepenadya |
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOJHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonuuectBo TemnoTel. YnenbHass TEIUIOEMKOCTh BeElIECTBA. Te€MI000MEH U TEIJIoBOE
paBHOBECHE. YpaBHeHue TEIIOBOTO OanaHca. [InaBnenne
U OTBEpAEBaHHE KPUCTAITMYECKUX BEILECTB. VY nenvHas TEII0Ta IIJIABJICHUSI.
[TapoobpazoBanue u koHaeHcauus. HMcnapenune (MC). Kumnenwe. VYaenbHas Teruiora



napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHUS OT aTMOC(EPHOTO JIaBIICHUS.
Brnaxxnocts Bo3myxa.

DHeprus TOIMBa. Y IeiabHas TEII0Ta CrOPaHUs.

[Tpunnume! padoTel TermmoBbix auraresneii. KIT/[ TermoBoro npurarens. TemioBble JBUTATEIH
U 3amuTa okpyxatomiei cpeapl (MC). 3akoH coxpaHEHUs U MPEBPAILEHUS SHEPTUU B TEIUIOBBIX
npoueccax (MC).

JleMoHCTpan U

. Habmoienue OpOYHOBCKOTO JBUKCHHS

. Habmonenue nuddy3umn

. Habmotenue siBieHUI CMaYMBaHUSI U KAMWJUTSIPHBIX SIBICHUI
. Habmroienue TemnoBoro paciupeHust Tei

. I3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa U HATPEBAHUM WIIA OXJIAXKICHUHU
. [IpaBuiia u3MepeHus TeMIepaTypbl

. Buns! Teruionepenaun

. OxnaxeHye npu COBEpLUICHUHN paObOThI

9. HarpeBanue npu coBepiieHHMH pabOThl BHEUTHUMHU CUJIaAMU
10. CpaBHEeHME TEMIIOEMKOCTEHN pa3IMYHbIX BEIIECTB

11. HaGmroneHue KUeHust

12 .HaGnroeHne nmocTosSHCTBA TEMIIEPAaTyphl IPHU IJIaBICHUN
13. Mopenu TenIoBbIX ABUTATENEH

03O\ LN kW~

JlaGopaTopHble padoThI U ONBITHI

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUSI CUI MOJIEKYISPHOTO MPUTSHKEHUS

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM MJIH caxapa

3. OmnbIThI 110 HAOIIOACHUIO TETJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell

4. Ornpepenenne 1aBjleHUs BO3AyXa B OAJIJIOHE MITIPUIIA

5. OmnbIThl, AEMOHCTPUPYIOIIHE 3aBHCUMOCTH JIaBJICHHS BO3JAyXa OT ero oOnéma u

HarpeBaHUs WIN OXJIAXKICHHS

[IpoBepka ruMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI ~CTOJNOMKA >KUIKOCTH B

TEPMOMETPHUYECKON TPYOKE OT TEMITepaTyphI

7. HabOmioneHue n3MeHEHHMs BHYTPEHHEH 3Hepruu Teila B pe3yibTaTe TeIJIonepeadyd U
paboTHI BHEUTHUX CHII

o

8. HccnegoBanue sBICHUS TeII00OMEeHa IIpru CMCIIMBAHUN XOJIOJHOH U FOqueﬁ BOJbI

9. JlaGopatopnass pabora «CpaBHeHHe KOJHYECTB TeIJIOTHI MPH CMEIIHBAHHH BOJBI
pa3Hoii Temnepatypb» (Ha 6a3e L1O «Touka pocray)

10. Onpeznenenye KOJIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOJIOM MPH TEIUIOOOMEHE C HAarpeThiM
METAITNYECKUM LIUJIUHAPOM

11. Onpenenenue yaenpHON TEMIOEMKOCTH BEIIECTBA

12. UccnenoBanue mporiecca UCIapeHus

13. Onpenenenre OTHOCUTENILHON BIaKHOCTH BO3yXa

14. Onpenenenue yaenbHOM TEMIOTHI MIABICHUS JIbAA

15. ®ponTansHas JadopaTopHas padora «O0pa3oBaHue KPHCTANIOB» (Ha 6ase LIO «Touka
pocTa»)

Pa3zgea 2. diekTpuyeckre 1 MAarHUTHbIE SIBJICHUSA

Onexrpuzanus Tes. J[Ba poja 31eKTpuUYecKux 3apsnoB. B3auMopaelcTBue 3apsKEHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJICHCTBHS 3apsKEHHBIX TEJl OT BEJTMUMHBI 3apsI0B U
paccTOSHUS MEX]Y TEJIaMH).

Onexrpuueckoe mnoisie. Hampspk€HHOCTH anekTpuueckoro mois. IlpuHumn cynepnozunun
AIIEKTPUYECKHUX MoJIel (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexTpuueckux 3apsAaoB. DIeMEHTapHbIN 3JeKTpuueckuil 3apsaa. CTpoeHue aroma.
[IpoBOIHUKY M AUDJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/ia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS dJEKTPUYECKOro Toka. McTouyHuku
ITOCTOSIHHOTO TOKA. HerictBus 3IEKTPUYECKOTO TOKa
(TerioBoe, XMMHUUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B KUIKOCTSAX U raszax.

Onektpruueckass nenb. Cuna TokKa. OJekTpudeckoe HamnpspkeHue. ConpoTUBIIEHUE
MPOBOJIHUKA. YIeIbHOE COMPOTUBIEHUWE BemecTBa. 3akoH Owma s  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota 1 MOITHOCTH AIEKTPUUECKOTO ToKa. 3akoH [[koyns— JleHna. DIeKTpuiecKue enu |
NOTPEOUTENH dIEKTPUUECKOi 3Heprun B 0pITy. KopoTkoe 3aMbIkaHue.

[TocrossHHble MarHutbl. B3auMoAelCTBUE TMOCTOAHHBIX MAarHUTOB. MarmuTHOE IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Jis )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IOCTOSHHOIO ToOKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges.  SBiaeHue  sneKTpoMarHuTHOM — wHAykuuu. [lpaBunmo  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHUS JJICKTPUUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

JleMoOHCTpaL U

DneKTpu3aIus Tel

JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX Tell
YCTpoHCTBO U IEUCTBUE AIIEKTPOCKOIA

DneKTpocTaTU4eCcKas MHIYKIUS

3aKOH COXpaHEHMSI SJIEKTPUUECKUX 3apsI0B

[TpoBOAHMKY U TUANEKTPUKH

MonenpoBaHuE CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIs
HcTouHnKH TOCTOSIHHOTO TOKA

9. JeiicTBUS 3IEKTPUIECKOTO TOKA

10. DnexkTpruYecKuid TOK B )KUIKOCTH

11. I'a30BBIi1 pa3psin

12. I3Mepenue cuibl TOKa aMIIEpMETPOM

13. VI3mMepeHue aeKTpUIecKoro HampspKeHUsT BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIECHUI

15. B3aumoaencTBrue NOCTOSTHHBIX MarHUTOB

16. MonennpoBaHue HEBO3MOKHOCTH pa3IEICHUs ITOJIFOCOB MarHuTa
17. MonenupoBaHrEe MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MaruuTHOE 1oJie TOKa. DJIEKTPOMarHut

20. JleficTBME MarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM

21 DnexTpoaBUrarenab NOCTOSIHHOTO TOKa

22. UccnenoBaHue sIBIE€HUS 3J€KTPOMAarHUTHOW MHIYKIIUU

23. Onbitel Gapages

24. 3aBUCHMOCTb HAIIPaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHHUS
25. DaekTporeHepaTop NOCTOSTHHOTO TOKa

ONoa~wWNE

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThl 1O HAOIIOACHUIO SJEKTPU3ALUH TET HHAYKIUEH U IPU COPUKOCHOBEHUH
2. HccrnenoBanue neicTBUS DIIEKTPUYECKOTO OIS HA TIPOBOAHUKH U AUAIEKTPUKH
3. COopka u nmpoBepka paboThl 3JEKTPUUECKOH LIEMH MOCTOSIHHOTO TOKa

4. V3mepeHue u peryaupoBaHUe CHIIbI TOKA

5. H3mepeHue u peryaupoBaHHUe HapsKEHUs



6. HccrnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, WIYIIETO Yepe3 PEe3UCTOpP, OT COMPOTHBICHUS
pe3ucTOopa U HapsLKEHMS Ha pe3UCTope

7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUUECKOIO COIPOTUBIIEHUS IIPOBOJHUKA
OT €ro JJIMHBI, IUTOIIA/IA OIIEPEYHOI0 CEYEHUsI U MaTepHalla

8. JlaGoparopuass padora «HW3yyeHHe MOC/e10BATEJbHOI0 COeJUMHEHHs] TMPOBOIHUKOBY» (HA
0aze LHO «Touka pocray)

9. IIpoBepka mpaBWiia CIOKEHUS HANPSHKCHUNA MPH TOCIEAOBATEIIEHOM COCIMHEHHU JBYX
pE3UCTOPOB

10. JIabopaTopnasi paGota «M3y4yeHue mapajjiejbHOro coeJuHeHHsI MPOBOIHMKOB» (Ha 0a3e
O «Touka pocray)

11. IIpoBepka npaBuiia i CUJIbI TOKA IIPU HapajIeIbHOM COEIUHEHUH PE3UCTOPOB

12. Onpenenenue paboOThI ANMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop

13. Onpenenenne MOUTHOCTH JIEKTPHUECKOTO TOKA, BBIJICIAEMO Ha PE3UCTOPE

14. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO 4Yepe3 JIaMIIOUYKy, OT HamlpsyKEHUS Ha
HEl

15. Onpenenenue KIIJ[ HarpeBaTens

16. MccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB

17. N3yyeHre MarHUTHOTO TOJISi TOCTOSTHHBIX MAarHUTOB MPHU X OOBEAMHEHUU U Pa3/IeTICHUH

18. JlaGopatopnas padora «/3y4eHne MAarHUTHOTO 1OJIS1 MOCTOSIHHBIX MATHUTOB» (Ha 0a3e
O «Touka pocray)

19. UccnenoBanue ACCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

20. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI B3aMMOJEHCTBUS KaTYUIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYyIIKE

21. V3ydenue neiicTBUS MarHUTHOT'O 110JI HA IPOBOHUK C TOKOM

22. KoHCTpynpoBaHHE U H3ydeHHE PaOOTHI AIICKTPOABHTATEIS

23. Usmepenue KII/] anexkTpoaBuratenbHOM yCTaHOBKH

24. OnpITBI IO WCCIICAOBAHUIO SIBJICHUS DSJCKTPOMArHUTHOW WHAYKIUH: HCCIEOBAHUE
WU3MEHEHUI 3HaYCHMsI U HAIIPABJICHUS MHAYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexannueckoe nBWKeHue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCHUTEIBHOCTD
MEXaHWYECKOTO JBHW)KEHHs. PaBHOMEpHOe mpsMoNMHEHOEe nBMKeHHe. HepaBHOMepHOE
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsisi M MIHOBEHHAs CKOpPOCTb Tela IPpU HEPaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOe NpsiMoiiMHEWHoe BuxeHue. CBoOomHoe majeHue. ONbITHI
[Nanunes.

PaBHOMepHOE IBMXXEHHE O OKpyxHOCTH. Ilepmon m wacrora obpamienus. Jlunelnas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbit 3akoH HerotoHa. Bropoi 3akoH Herotona. Tperuii 3axoH Herorona. IIpuHumn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: CHila TPEHUS CKOJIb)KEHUS, CUJla TPEHMSI MTOKOS,
JIpyTrUe BUBI TPEHHUSL.

Cuna TsKecTU U 3aKOH BCEeMHPHOT'O TATOTEHHA. Y CKOpeHHe CBOOOAHOTO NajieHus. J[Buxenue
wianet Bokpyr Conuna (MC). IepBast kocMuyeckasi ckopocTh. HeBecoMocTh 1 nieperpys3KkH.

PaBHOBecue matepuanbHOU TOUkH. AOCOMOTHO TBEpIOe Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaimeHusi. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Ttena. M3MmeHeHne wummynbca. MMmysnbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJbCA.
PeaktuBnoe aemxenue (MC).

Mexanunueckast paboTa 1 MOLTHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus: CBs3b SHEPTUU
u paborel [loTeHumanpHass »SHEprusi TeNa, MOAHITOIO HAJ IOBEPXHOCTHIO  3EMIIU.



IToreHunanbHas SHEPrUs cxaToi npyxkuHel. Kunernueckas sneprus. TeopeMa 0 KHHETHUECKOMN
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

JdemoHcTpauuu

1. HaGnroneHne MeXaHMUECKOTO IBUKEHUS T€Jla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA

2. CpaBHeHuE MyTeH U TPAEKTOPUI ABUKEHMS OJHOTO M TOT'O K€ TeJla OTHOCUTEIBHO pa3HbIX
TN OTCUETa

3. M3mepeHue CKOpOCTH U YCKOPEHUS IPSIMOJIUHEHHOTO JBUKEHUS

4. HccnenoBaHue INPU3HAKOB PAaBHOYCKOPEHHOI'O ABM)KEHHUS

5. Habumronenue aBrxeHus Tena o OKPYKHOCTH

6. Habmonenrne MexaHu4ecKuX SBICHUH, MPOUCXOISIINX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEJIbHO KaOMHeTa (GU3UKU

7. 3aBHCHMOCTb YCKOPEHHUS T€JIa OT MACChl Teja U IEHCTBYIOIIEN Ha HETO CUJIbI

8. HaluroneHue paBeHCTBa CUII IIPU B3aUMOJICHCTBUH Tel

9. M3meHenue Beca Teja MPH YCKOPEHHOM JIBH)KEHUHT

10.Ilepenava ummynbca MNpy B3aUMOICCTBUM TeEll

11.ITpeobpazoBanusi SHEPTUH NPU B3AUMOAECUCTBUU TeEI

12.CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3auMOJIeHCTBUN

13.Coxpanenre uMIynbca Ipu abCOIOTHO YIIPYTOM B3aNMOACH CTBUU

14.HabnoneHre peakTUBHOTO JIBUXKEHUS

15.Coxpanenne MeXaHU4ECKON 3HEPTUH ITPH CBOOOJHOM IaJICHUU

16. CoxpaHeHne MEXaHUYECKON 3HEPruy MPH JBIXKEHUU Tela MOJ IeHCTBUEM NPYKUHbBI

JlaGopaTropHblie padoThI M ONBITHI

1. KoncrpyupoBaHue TpakTa JUIsl pa3sroHa U JajibHEUIero paBHOMEPHOTO JIBUYKEHUS IIapuKa
WIH TENEXKH

2. OmpeneneHne CpeaHE CKOPOCTH CKOJIBKECHHsS OpycKa WM JBUKCHHS LIapUKa TI0
HaKJIOHHOH IJIOCKOCTH

3. JlaGopatopnas padora «HccieloBanue paBHOYCKOPEHHOT0 MPSIMOJHHEHOT0 JBUKEHHUS»
(na 6a3e 1O «Touka pocra»)

4. OmnpeneneHrue YCKOPEHUs Tela MpPU PaBHOYCKOPEHHOM JIBM)KEHMM 110 HAKJIOHHOM
IJIOCKOCTH

5. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU INPU PAaBHOYCKOPEHHOM JABI)KEHHUU 0€3
Ha4aJIbHOW CKOPOCTH

6. IIpoBepka THIOTE3BI: €CIHM MPH PABHOYCKOPEHHOM JIBHKCHHU 0€3 HAdalbHOW CKOPOCTH

IIyTH OTHOCATCA KakK psii HEUETHBIX YHCENl, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU

OJINHAKOBBI

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JTaBICHUS

Omnpenenenue ko3P puieHTa TPEHUS CKOIBKEHUS

9. ®ponTaabHas JabopaTopHas pabora «M3y4eHue ABHKEHHS TeJa NPH JeHCTBHH CHIBI
Tpenus» (Ha 0a3e LHO «Touka pocrtay)

10. Onpenenenue KECTKOCTU NPY>KUHBI

11. Onpenenenne pabOTBl CHJIBI TpPEHUS NPU DPABHOMEPHOM JIBIDKEHMHM Tella IO
TOPU30HTAIBHON TOBEPXHOCTU

12. ®ponrtanasHas nadopaTopHas padota «3yuenue ABMAKeHHs CBA3aHHBIX Tes» (Ha 6a3e IO
«Touka pocrar)

13. Onpenenenre pabOTBI CHIIBI YIIPYTOCTH TPH TOIBEME Tpy3a C HCIHOIH30BAHHUEM
HETOBMKHOTO U TOABHKHOTO OJIOKOB

14. N3yyeHue 3aK0Ha COXpaHEHUsI SHEPTUU

o~



Pa3zgen 2. MexaHn4yecKHe KOJ€0aHUA U BOJHBI

Konebarenbnoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUWil: Mepuon, YacroTa,
amMIuIMTyna. MaTtemaTudecKuid M INPYKUHHBIM MaATHUKM. [IpeBpamienue »Hepruv npu
KoJIeOaTeIbHOM JIBWKCHUHU. 3aryxaromue Kojebanus. BoiHyxneHHble Konebanusi. Pe3sonanc.
Mexannueckue BoaHbl. CBOMCTBA MEXaHMYECKHUX BOJH. IIpo nonbpHBIE M ITONEpEYHBIE BOJHBI.
JInuHa BOJIHBI M CKOPOCTb €€ paclIpOCTpaHEHMs. MeEXaHMYeCKHE BOJIHBI B TBEPIOM TEIE,
cericmuueckue BosHbI (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pPa3ByK U yIbTpa3ByK.

JdemMoHcTpanuu

1. HabGmroenue kosebaHui TEI MO ISHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH
2. Habnronenue xoneOaHmii rpy3a Ha HUTU U HA TIPY>KUHE

3. HaGmroienre BBIHYKICHHBIX KOJICOAHUN U pe30HaHCa

4. PacripocTpaHeHn€e NIPOAOIbHBIX U TONEPEYHBIX BOJIH (HA MOJEIH)

5. HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUECKHI pE30HAHC

JlaGopaTopHble padoThI U ONBITHI

1. OmpeneneHue 4aCTOTHI U IEpHOA KOJIEOAHUNA MATEMAaTUYECKOTO MasiTHUKA

2. OmpeneneHue 4acTOTHI U IEproJIa KoJeOaHUH MPYKUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCMMOCTH MepHoJia KoeOaHUi MOIBEIICHHOTO K HUTHU Tpy3a OT JAJIUHBI

HUTH

HccnenoBanue 3aBUCUMOCTH IIEprUoia KojeOaHU MPYKUHHOTO MasiTHHKA OT MaccChl Ipy3a

[TpoBepka HE3aBUCHUMOCTH MEpPHOAa KOJICOaHUH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa

6. ONBITHL, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTh NIEpro/ia KoJeOaHUi MPY)KMHHOTO MasiTHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPY>KUHBI

7. JlaboparopHasi padora «M3yuenune kosedanuii rpy3a Ha npys;xkuHe» (Ha 0ase LHO «Touka
pocTay)

8. H3mepeHue ycKopeHUs: CBOOOIHOTO MaICHHS

ok~

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH
Mxana OJICKTPOMArHTHBIX BOJIH. Hcnoap3oBanue OJICKTPOMAriuTHBIX BOJIH IJId COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpauuu
1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJH
2. BoyiHOBEIE CBOWCTBA CBETa

JlabGopaTopHbie padoThl U ONBITHI
1. 3y4yeHue cBOIMCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa

Pasngena 4. CBeToBbIe ABJICHUA

JlyueBas Mogens cBera. Mcrounwku cBeta. [IpsiMonmHelHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue ceta. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenne cBera. 3akoH IpesnoMieHus: cBera. [lonHOe BHYTpEHHEE OTPaKEHHE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xop nydeit B nuH3e. OnTtuueckas cuctema ¢oToanmapaTa, MUKPOCKOTIA M TeJIeCKoma
(MC). I'na3 kak ontuyeckas cucreMa. bIu3opykocTs U JalbHO30PKOCTb.



Paznoxenue Oenoro ceera B cnektp. OnbiTel HptoToHa. Cli0K€HHE CIIEKTPAbHBIX LBETOB.
Hucnepcus ceera.

JdemoHcTpauuu

[IpssMonMHEHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenne n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Tpenomienue cBera.

OnTuyeckuii CBETOBOI.

Xox JIy4eit B coOuparomei JuH3e.

Xox JIydeil B pacCenBaroleH JIMH3E.

[Tony4yenne n300paxeHnui C MOMOIIBIO JIHH3.

9. Ilpunuun aercTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTA.
10.Mozenb riaza.

11.Pa3noxxenue 6enoro cBera B CHEKTP.

12.ITonydenue 6esioro cBera MpH CI0KEHUN CBETA PAa3HbIX I[BETOB.

NG~ WONE

JlaGopaTropHbie padoThI M ONBITHI

1. MccnenoBanme 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOT'O JIyda OT YIJia A CHHS.

2. U3y4yenne xapakTepuCTHK U300pakeHUsI IPeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBHCHMOCTH YIJIa NPEJIOMJICHHSI CBETOBOTO Jy4ya OT yIyia TaJeHHsl Ha
TPaHULIE «BO31YX—CTEKIIO.

4. Tlonyuenue n300paxeHUM C MOMOIIBI0 COOMPAIOIICH JIMH3BI

5. Onpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OnBITHI 10 PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. ONBITHI IO BOCIIPUATHUIO I[BETA MPEIMETOB MIPH UX HAOIIOACHUH Yepe3 [IBETOBbIC (PUIBTPHI.

Pa3nea 5. KpanroBble ABJIeHUSA

OmnbiTel Pesepdopna u mimanerapHas mozaenb aroma. Moxens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie ClIEKTPHI.

PannoaktuBHOCTH. Anb(a, Oeta u ramma-uznydenus. CtpoeHue aToMHOro sjapa. HykinoHnHas
MOJIeIb AaTOMHOTO A1pa. M30Toms!.

PannoaktusHble npeBpamienus. lleproa noypacnana aTOMHBIX s1I€Ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsilOBOTO M MACCOBOTO YHUCEN. DHEPrUs CBS3U
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W geneHus suep. VMcrounuku
sHeprun Conuna u 3831 (MC).

Snepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3Ty4yeHUH Ha )uBble opraHnu3Msl (MC).

JdemMoHcTpanuu

1. CriekTpbl U3IIy4€HU U TIOTJIOLICHHUS.

2. CHexTpbl pa3Iu4HbIX ra3oB.

3. Cnektp BoAopoaa.

4. HabmroneHue TpekoB B kamepe BunbcoHa.

5. PaGota cuéTunka MOHU3UPYIOIINX U3ITyYSHUH.

6. Perucrpanus u3iaydeHus IpUPOIHBIX MUHEPAJIOB U MPOJTYKTOB.

JlaGopaTopHbie paGoThI U ONBITHI

1. HaGxroieHue CIUTOIMIHBIX M IMHEHYAThIX CIIEKTPOB U3TY4EHHUS.

2. HccnenoBanue TPEKOB: H3MEPEHUE OHHEPrMM 4YacTHIBI IO TOPMO3HOMY NyTH (IO
¢dororpadusm).

3. U3mepenue paanoakTuBHOTO GoHA.



IToBTOpHTEIBLHO-0000 AN MOIY1b

[ToBTOpHTENEHO-0000IIAIONINI MOIYNb NPEJHA3HAYEH JJIS CHCTeMaTH3aluu M 0000LIeHUs
NPEIMETHOTO COJICPYKAHUS U OIbITA AEATEIbHOCTH, MPHOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
¢u3uKH, a Taxke U1 NoAroToBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 9K3aMEHY IO (U3UKE JUIs
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Tpu u3y4eHnn JaHHOTO MOYJISl PEaTU3yIOTCS U CUCTEMATH3UPYIOTCS BUABI ICSTEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CIEUnBACTCS TOCTUKECHUE MTPEIMETHBIX U METAIPEIMETHBIX TUIAHUPYEMBbIX
pe3ynbTatoB 00y4deHus, HOpMHUPYETCs €CTECTBEHHO-HAyYHAas TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJOB HCCIICIOBAHUS SBICHUN NTPUPOABI M TEXHUKH, OBJAJCHHE YMEHHUSMHU OOBICHATH
¢usnyeckue SBICHHSA, TNPUMEHSS IOJyYEHHbIE 3HAHHS, peIlaTh 3ahadd, B TOM YHCIE
Ka4eCTBEHHBIE M SKCIICPUMEHTAJIbHBIC.

[TpuHIMIIATBHO AESTETBHOCTHBIN XapaKTep JaHHOTO pa3zeia pealn3yercs 3a CU€T TOoro, 4To
y4alyecs BHIIOJIHSIIOT 3aJaHHs, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBC IMOJYYCHHBIX 3HAHUH pacrio3HaBaTb U HAY4YHO 00BACHSITH (1)I/I3I/I‘-IGCKI/I€ SIBJICHUS B
Oprxca}omeﬁ npupoac u HOBCCHHGBHOﬁ KHN3HU,

HCIIOJIb30BAaTh HAYYHBIC MCETOJAbI HCCICAOBAHHA (1)I/IBI/I‘-I€CKI/IX HBHGHHﬁ, B TOM 4YHCIIC IJId
MMPOBEPKU TUIIOTE3 U IMOJTYUCHUS TCOPECTHUICCKUX BBIBOIOB;

OOBICHATH HAaY4YHBIC OCHOBBI HanOoJiee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPECMCHHBIX TGXHOHOFI/II;'I,
HaIIpUMCp, IHIPAKTHYCCKOI'O HCIIOJIIb30BaHUA PA3JIUYHBIX HCTOYHHKOB OHCPIrHHM Ha OCHOBC
3aKOHa MMPEBpAICHUA U COXPAaHCHUS BCEX U3BECCTHBIX BUAOB SHCPIUH.

Ka;ma;l H3 TCEM JaHHOI0 pasaciia BKIIOYACT JOKCIICPHUMCHTAJIBHOC HCCICAOBAHHC

oboOmraromero xapakrepa. Pasien 3aBepiiaeTcst MpoBEICHUEM JTUArHOCTUYECKON M OIIEHOYHOU
paboThI 32 Kypc OCHOBHOM HIKOJIBI.

INVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

I/IsyquI/Ie yqe6H0r0 npeamMeTa «Du3nKa» Ha YPOBHE OCHOBHOT'O O6H.I€FO O6pa30BaHI/IH
JOJIXKHO o0OecreynBaTh AOCTMIKCHUC  CICAYIOINIHUX  JIMYHOCTHBIX, MCETAOPCIMCTHBIX U
MPEAMCTHBIX O6pa3OBaTeJ'ILHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

Ilampuomuueckoe éocnumanue:
- IPOSIBJICHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOHN (hr3HuecKoit
HayKH;
- IICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3HUKOB.

I'pasxicoanckoe u 0yxo6no-npagcmeennoe 6ocnumanue:
- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJIE€HUU OOLIECTBEHHO-3HAYUMBIX W ITHUYECKHUX
po0GJieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUHN (PU3UKH;
- OCO3HAHME Ba)KHOCTU MOPAJIIBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTU YUYEHOTO.
Acmemuueckoe 6ocnumanue:
- BOCIIPUSITUE ASCTETHUECKUX KadyecTB (U3MUECKOM Hayku: e€ TrapMOHHYHOIO MOCTPOCHHUS,

CTPOroCTH, TOUYHOCTH, JTAKOHUYIHOCTH.

l[ennocmu HAYYHO020 NO3HAHUA:



- OCO3HaHUE IIEHHOCTH (PU3UUECKON HayKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHMS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIN, BAXKHEHIIIEH COCTABIISIONICH KYIbTYpHI;
- pa3BUTHE HAyYHOU JH0003HATENBHOCTH, HHTEPECA K UCCIEA0BATEIbCKOM 1E€ATEIbHOCTH.

Dopmuposanue Kyavmypol 300P06ba U IMOUUOHATILHOZO0 O1AZONOSIYUUA:

- OCO3HaHHUE IEHHOCTH Oe30omacHOro obpasza >KM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTHU IpaBuil 0€30MacHOr0 MOBEIEHUS Ha TPAHCIOPTE, Ha JOPOrax, C SJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBAaHHEM B JOMAIITHUX YCIIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro e
IIpaBa y Apyroro 4ejoBeKa.

Tpyooeoe socnumanue:

AKTHUBHOE YYaCTHE B PEIICHUM MPAKTHUYCCKUX 3a/1a4 (B paMKax CEMbH, IIKOJbBI, TOPOJA, Kpas)
TEXHOJOTHYECKON U COIMAIBHON HAIPABJICHHOCTH, TPEOYIONINX B TOM YHCIE U (PU3NICCKUX
3HAHUI;
MHTEPEC K MPAKTHYCCKOMY HW3YYCHHIO MPOQECCHiA, CBA3AHHBIX C (PU3UKOU.

AKonocuueckoe socnumanue:

OpHEHTalsl Ha INpUMEHEHUEe (U3UUECKUX 3HAaHUM JUId peleHus 3ajad B 00JIacTH
OKpY’KaloIlel cpelibl, MJIAHUPOBAHUS MTOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX IOCJIEICTBUHN AJIs
OKPY’KaIOILEH Cpebl;

OCO3HaHHE TJI00aNbHOIO XapaKTepa IKOJIOTMYECKUX IMpOoOJIeM U IMyTed UX pelIeHus.

Adanmayua o00yuaruiezoca K UIMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOI
cpeowl:

MOTPEOHOCTh BO B3aMMOJICHCTBUY TIPH BBIMOJHCHUN HCCICIOBAHUN M IMPOCKTOB (PU3HUYECKOM

HaIMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACATEIHbHOCTD;

noTpeOHOCT, B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcle (OPMYIUPOBATH

WJIeH, TIOHTHS, TUTIOTE3bl O (PU3NYECKUX OOBEKTAX U SBICHUSX;

OCO3HaHUe AePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH QU3HKY;

TJITAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

CTpEeMJICHHE aHAIIM3UPOBATh U BBISABIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U SKOHOMHKH, B

TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

OLIEHKa CBOUX JICMCTBUIA C yUETOM BIUSHUSA HA OKPYXKAIOIIYIO CPEy, BOSMOKHBIX TTI00aTbHBIX

MOCTIECTBHIA.

METANPEJIMETHBIE PE3YJIBTATbBI

YHI/IBepcaJ'II)HbIe No3HaBaTeJbHbIE A€l CTBUSA

ba3zoevle nozuueckue oeiicmeus .

BBISIBJISITH M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH);
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCU(PUKAIIMKM, OCHOBAHUS i OOOOIICHUS U
CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYMsI B paccMaTpuBaeMbix ¢akTax, MaHHBIX |
HaAOIIOICHUSX,, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSIM;
BBISIBIIATh TPUIMHHO-CIIEACTBEHHBIE CBSI3U NP U3yYeHUU (QU3UYECKUX SIBJICHUN U MPOIIECCOB;
JienaTh BBIBOJBI C HCIOJB30BAaHUEM JIENAYKTUBHBIX W HWHAYKTHBHBIX YMO3aKJIIOUECHHH,
BBIJIBUTATh THIOTE3BI O B3AMMOCBS3SIX (PU3NYECKUX BEITUYHH;



CaMOCTOSITENIbHO BBIOMpATh CIOCOO pemieHus y4dyeOHOH (u3nueckoil 3amauu (CpaBHEHHE
HECKOJIBKMX BapHaHTOB pEIIeHHs, BEIOOp Hanboee MOAXOIAIIEro ¢ y4€TOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

baszoevie uccnedoeamensvckue oenucmeus:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOJIUTH IO CaMOCTOSTENIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXHBIA (U3NYECKUN
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIe0BAaHNE (PU3HUECKOTO SBICHHUS;

OLICHUBATh Ha NPUMEHHUMOCTb M JIOCTOBEPHOCTh HH(OPMAIMIO, TOJYYCHHYI0 B XOE
UCCJIEIOBaHMs WU DKCIICPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIHpPOBaTh OOOOIIEHMS M BBIBOJABI IO pPE3yiIbTaTaM IPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIIEOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKXKe
BBIJIBUT'ATh IIPETNON0KEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmaueii:

MIPUMECHSITh Pa3INIHBIC METO/IbI, HHCTPYMEHTBI M 3aIIPOCHI IPH MOKMCKe U 0TOOpe nHpopManmu
WM TJaHHBIX C YYETOM MPEATIOKEHHOHN yueOHo# Gu3ndeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAIIMIO Pa3TUIHBIX BHIIOB H
(dbopM mpescTaBiIeHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIBbHYIO (OpMy MpeAcTaBleHHS HWHGOpPMALUU |
WUTIOCTPUPOBATH PelllaeMble 3a/1a4 HECTIOKHBIMH CXEMaMU, AUarpaMMaMu, HHOU rpauKoil u
X KOMOMHAIUSMH.

YHI/IBepca.]IbHLIe KOMMYHHKATHBHbIC IleﬁCTBI/IH

Oowenue:

B X0Jle OOCYXJIeHHsI y4eOHOro MaTepuayia, pe3yJbTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB
3aJaBaTh  BONPOCHl IO  CYIIECTBY OOCYKJaeMoil TeMbl M  BBICKAa3bIBaTh  HUJEH,
HaIleJICHHBIC Ha PEIICHHE 33/1a49M U MOJJIepKaHue OIaroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXKICHHS C CYXIEHUSMHU APYTUX YYaCTHMKOB AHMANora, OOHApy:KHUBATh
pa3IM4Mre U CXOJICTBO MO3UILIMIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISATh PE3YIbTAThl BBHIMTOJTHEHHOTO (DU3MYECKOTO ONbITa (IKCIEPUMEHTA,
WCCIIETOBAHMUS, IPOEKTA).

Coemecmnasn deamenbHOCmb (COMPYOHUUECHB0):
MOHMMAaTh WM WCIOJNB30BaTh TMPEUMYIIECTBA KOMAHJHON WM WHAWBHIYaJIbHOH pabOTHl TpHU
peleHNH KOHKPETHON (PU3NUecKOoil poOieMbl;
MIPUHUMATP eI COBMECTHOH JESTETLHOCTH, OPTaHNU30BBIBAThH JEHCTBUS 110 €€ JOCTIIKEHHIO:
pacrpenienatb poyid, 00CYXAaTh HPOIECChl U pe3yabTaTbhl COBMECTHOW paboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JIIOCH;
BBIMOJIHATE CBOK 4acTh paboThl, JOCTHras KadeCTBEHHOI'O pe3ysbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPJIMHUPYS CBOU JCHCTBUSI C APYTUMH WICHAMHA KOMaHIBI;
OLIEHUBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSAM, CaMOCTOSATEIBHO
cOpMyYIHPOBaHHBIM yYaCTHUKAaMH B3aUMOICHCTBUSI.

YHuBepcaibHbIe peryJsiTUBHbIC el CTBUA

Camoopzanusayun:
BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPeOYyIOIIMX [UIsl pPELIeHHs
¢bu3nUYecKux 3HAHUMH;



OPHUCHTHPOBATHCA B PA3JIMYHBIX IMOAXOAAX MPUHATUA peH_IeHI/Iﬁ (I/IHILI/IBI/I,Z[yaHBHOG, IMPUHATHC
perieHus B TpyIe, IPUHATHE PEIICHUA TPYIIION );

- CAMOCTOATEIILHO  COCTABJIATH aNTOPUTM pelieHus (DU3WYeCKON 3agaum  WIW  IUTaHa
UCCIIEIOBaHUsI € Y4YETOM HMMEIOIIUXCS PECYypcOoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEJIaracMble BApUAHThI PEILICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

Camoxkonmpons (peghrexcus):

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpejylarath 1jaH €€ NU3MEHEHNUS,

- OOBSICHATh MPUYMHBI JOCTHKEHHS] (HEJIOCTHXKEHHUS) Ppe3y/lbTaToOB JE€ATEIbHOCTH, [aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

- BHOCUTh KOPPEKTHBBI B JAESITEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS (PUIUUECKOrO
HCCIIEIOBaHUsI WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIIUXCS CUTYalUH,
YCTaHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUSM.

3M01{u0HaJlebll? uUHmeslieKm:
CTaBUThL CeO0s1 HAa MECTO APYyroro 4ejioB€ka B XOJAC CIopa WM AUCKYCCHU HAa HAYUYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYIroro.

Ilpunamue ceds u opyaux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHUH PU3NYECKUX 3a/1a4 WIH B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE YK€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

7 KJIACC

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
o0yJaromuxcst yMeHui:

- HCTIONIb30BaTh TOHATHS: (pU3MUECKHEe W XUMHUECKHE SBIICHHS, HAOIIOACHUE, SKCIEPUMEHT,
MOJIeJb, TUIIOTE3a; EAUHULIBI (PU3HMUECKUX BEIMUYUH; aTOM, MOJIEKYJIA, arperaTHble COCTOSIHHS
BellecTBa (TBEpAOE, JKHUIKOE, razoo0pa3HOe); MeXaHMUYeCKOoe JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSAMOJUHEHHOE), TpPaeKTOpHs, paBHOJEHCTBYIOIAs CuJ, JAehopMarus
(ympyras, maacTu4ecKkas), HEeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

pa3nuyath sBieHUs (Aud¢ys3us; TemIoBoe JBM)KEHHE YacTHIl BEIIECTBA; PABHOMEPHOE
TIBYDKEHUE, HEPABHOMEPHOE JIBIDKEHHE; WHEPIUS; B3aNMOACHCTBUE TN, PABHOBECHE TBEPIBIX
TeJ C 3aKpEeIUIEHHON OChIO BpAllleHUs; Nepeaya JIaBlIeHus TBEPAbIMU TeJIaMHU, KUAKOCTIMHU U
ra3amu; aTMocdepHoe JIaBIICHUE; TUTaBaHUE
TeJ; MpPEeBpallleHUs] MEXaHUYECKOM HHEeprum) IO ONUCAHHIO MX XapaKTEePHbIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SIBIICHHE;

- pacrio3HaBaTh MpPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOLIEM MHUpPE, B TOM
yrcie (U3NYECKHe SBICHUS B MPHPOJIE: MPUMEPHl IBWKCHUS C PAa3IMYHBIMH CKOPOCTSMH B
KUBOM W HEKUBOW MpHUpOJE; ACHCTBHE CWIBI TPEHHUS B NPUPOAE U TEXHUKE; BIHMSIHHE
aTMOC(EepHOTO JAaBIICHHUS HA KUBOW OpPTaHU3M; IUIaBaHHWE PHIO; PHIYArd B TEJe YEIIOBEKa; MPH
TOM MEPEeBOAMTh NPAKTUYECKYI 3a7adyy B Y4eOHYIO, BBIJCIATh CYILIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBIICHUII;

OINMCHIBATh HM3y4YCHHbIE CBOMCTBA Tel W (PU3MUECKUE SBICHUS, HCIONB3Ys (PHU3HMUECKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJia YIIPYrOCTH, CUJIa TSDKECTH, BEC Tela, CUJla TPeHUS, JaBieHue (TBEPIOTO Telna, )KUIKOCTH,
ras3a), BBITAJIKMBAOIIAs CHJIa, MEXaHUYeCKas paboTa, MOITHOCT, IJIEYO CHIIBI, MOMEHT CHJIHI,
KOA(Q(PHUIMEHT MOJIE3HOTO JEHCTBHUS MEXaHU3MOB, KHHETUYECKas U MOTEHIUAIbHAs YHEPIus);



IpU OMUCAaHUM TPABUIHHO TPAKTOBATH (PU3UYECKUI CMBICI HCIOJIb3YEeMbIX BEIUYHH, HUX
0003HaYECHUSI U €AMHULIBI PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C JPYTUMHU BEIMYHMHAMHU, CTPOUTH I'pa)MKU N3YUYEHHBIX 3aBUCHMOCTEN
(bU3MYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M IPOLECCHI, HCIOJB3Ys IpaBHIia
CIOXeHus cuil (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
IIpaBWJIO PaBHOBECHsl ppluara (0JI0OKa), «30J0TOE IPABUIIO» MEXAHHMKH, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEpPruM; MpU STOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHUCHIBATH
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MUECKUE SBIICHHUS, IPOLECCHl W CBOICTBa TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYalui IPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh IPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHWE M3 |1—2 JIOTMYECKUX IIaroB ¢ ONMopod Ha 1—2 W3YYCHHBIX CBOWCTBA
(bu3HYECKUX SBICHUN, PU3NUCCKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

pemiats pacuéTHble 3a1a4i B 1—2 NeiCTBUS, UCTIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
¢u3nveckre BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M 3alHCHIBATh KPaTKOE YCIIOBHE,
MOJICTaBIATh (PU3MYECKHE BEIUYHHBI B (GOPMYyIbl M MPOBOAUTH pPAcU€Thl, HAXOIUThH
CIPaBOYHbIE JIaHHBIE, HEOOXOAMMBIC JUIsl pEIIeHMs] 3a/ad, OLIEHUBATh pPEATUCTHUYHOCTD
MOJIy4eHHOU (PU3NUeCKON BETHUUHBI,

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEUIMTb HNPU MNOMOIIM (U3UYECKUX METOJOB; B
OMMCAaHUU HCCIIEOBAHUS BBIACIATH MPOBEPSEMOE MPEANookeHue (TUIoTe3y), pa3nudyarh U
MHTEPIPETUPOBATH NOJYYEHHBINH PE3yJIbTaT, HAXOAUTh OIIUOKU B X0JI€ OINbITA, JI€JaTh BbIBObI
10 €r0 pe3yJibTaTaM;

MIPOBOJIUTH OTBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3UYECKUX CBOWCTB TEIN:
(dbopMynupoBaTh MpOBEpsieMble MPEINOI0KEHUs, COOMpPaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyIOBaHUs, 3aIUCHIBATH X0/ ONBITa U OPMYIMPOBATH BHIBOJIBL;

BBITIONHATh TPSIMbIE W3MEPEHHS DPACCTOSIHHS, BPEMEHH, MAacchl Tena, 00béMa, CUJIbl U
TEMIIepaTyphl C UCIIOIH30BAHNEM aHAIOTOBBIX U IMU(POBBIX TPUOOPOB; 3aMUCHIBATH MTOKA3AHMUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;

IIPOBOAUTHh MCCIEAOBAHUE 3aBUCUMOCTU OJHON (DU3MUECKONM BEIUYMHBI OT JApPYrol cC
HCIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCHMOCTH MMYTH PAaBHOMEPHO JIBIKYILETOCs Teja OT
BPEMEHM JIBIJKEHUSI TeJa; CHJIbI TPEHHUs CKOJBXEHMsI OT Beca Tela, KauecTBa 00paboTKu
MTOBEPXHOCTEN TEJl U HE3aBUCHUMOCTH CUJIBI TPEHHUS OT IUIOIIAIN CONPUKOCHOBEHUS TEIl; CHJIBI
YOPYTOCTH OT yJJIMHEHMsI MPY>KUHBI; BHITAJIKUBAIOLIEH CHIIbI OT 00bEMa MOrpyKEHHON 4acTu
TeNa U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO; YCIOBHUM IJIaBaHUS TeJl, YCIOBHM paBHOBECHS pblyara M OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIENOBAaHUS, COOMpPATh YCTAHOBKY U BBINOIHSTH
U3MEpeHus, CcleAys NpeJIoKEHHOMY IUIaHy, (UKCUpOBaTh pPE3yJabTaThl MOJy4YEHHOU
3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BHJE MNPEAJTIOKEHHBIX TalOiuil M TpaduKoB, JIeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOrO TeNa; CHJIAa TPEHUsI CKOJIBKEHMs; JaBJIEHUE BO3[yXa; BbITAJKHUBAIOIIAs CHJIA,
JeUCTBYyIOIAs Ha MOTPYXKEHHOE B JKUAKOCTh TeNO; KOA(PGUIMEHT IOJE3HOTO AeWCTBUS
MIPOCTBIX MEXAHU3MOB), CleAys NPEIOKEHHON WHCTPYKLUHUU: MPU BBITOJHEHUH W3MEPEHHM
cOOMpPATh HIKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUKCIIATH 3HAUEHNE UICKOMOW BETTUYHHBI;
co0JIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;
yKa3bIBaTh TPUHIMUIBI JIEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JTMHAMOMETP, COOOLIAIONINECS COCYIbl, OApOMETp, pblYar, MOABMKHBIN U HENOIBUKHBINA OJIOK,
HAaKJIOHHAs MJIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX NPHOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMmopoii Ha MX oOnucaHus (B TOM 4HCIE: TMOAMMUIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPaBIMYECKUNA TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETP), HUCIMOIb3Ys



3HaHUS O CBOMCTBaX (U3MUYECKUX SIBICHUH U HEoOXoauMmble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- IPUBOJUTH MPUMEPHI / HAXOIUTh MHPOPMALIUIO O MpUMEpax MPAKTUYECKOTO HCIIOIb30BaHUS
(bu3n4ecKux 3HaHUH B ITOBCEHEBHOM JKU3HU 1J1s1 o0ecneyeHns 6e301acHOCTH MPH 0OpalieHUuH
¢ mpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/0POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKpYXKarolleil cpene;

- OCYIIECTBIIATH OTOOP HCTOUYHUKOB MH(OpMaIu B ceTh VIHTEpHET B COOTBETCTBUH C 3aJJaHHBIM

IIOUCKOBBIM 3aIIpocoM, Ha OCHOBE UMEIOIIUXCS 3HAHUM u nyTéM

CpaBHEHHS Pa3InYHbIX HCTOYHHUKOB BBIJICIISATH UH(OPMALHIO, KOTOpast

ABJISICTCA MPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHOM;

WCIOJB30BAaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO JUTEpaTypy

(GU3MYECKOro coJepkaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTd VIHTepHeT; BianeTh

npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMM W3 OJHOM 3HAKOBOMA

CHCTEMBI B IpYT'YIO;

co3/laBaTh COOCTBEHHBIE KpAaTKHE INHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3

HCTOYHUKOB HH(pOpMaUu (HU3MYECKOr0 COEpKaHUs, B TOM YHCIe IMyOJUYHO JeaaTh KpaTKue

COOOMICHUsI O pe3yiabTaTax MPOEKTOB MM YYEOHBIX HCCICIOBAHUN; TMPH 3TOM TI'PaMOTHO

UCIOJIb30BaTh U3YUYEHHBIN MOHATUIHHBIN annapaT Kypca (pU3UKH, COIIPOBOXKAATH BBICTYILUICHUE

MpE3EHTALNEN;

- TIpY BBIIIOJHEHNUHU y4eOHBIX IPOEKTOB U UCCIIEI0BaHUN paclpesesTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBHH C TIOCTAaBJICHHBIMH 3aJadyaMH, CJICIUTHh 3a BBIIOJHEHHEM IUIaHAa ICHCTBUM,
aJIeKBaTHO OLIGHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIIBL; BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHUE, YUYUTHIBAsI MHCHUE OKPYKAIOIIUX.

8 KJIACC

[TpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0y4aromuxcsi yMeHHui:

- UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE ATOMOB M MOJIEKYII,
arperatHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHE M aMOp(HBIE Tela, HACBHIIIEHHBIM U
HEHACBIIICHHBIN Map, BJIAKHOCTh BO3/lyXa; TEMIIEpAaTypa, BHYTPEHHSS SHEPTUs, TEIUIOBOM
JIBUTaTellb; JJEMEHTAPHBIA DJJIEKTPUYECKUN 3apsf, JJIEKTPUUYECKOE II0JI€, IPOBOJAHUKHU U
JUAJIEKTPUKH, IOCTOSHHBIN 3JICKTPUYECKUI TOK, MATHUTHOE MOJIE;

pasnuyath SBIEHUS (TEIUIOBOE paclIMpeHHue/ckaTtue, Teronepeaaya, TeIIoBOe PaBHOBECHE,
CMayvBaHue, KallWUISPHbIE ABJICHUS, UCNIAPEHNUE, KOHIAEHCAIMS, TJIaBJICHHE, KPUCTAILTM3alUs
(oTBepaeBaHME), KUIIEHUE, Teruonepeaada (TEMIONPOBOJAHOCTh, KOHBEKIUS, H3Ty4YEHHE);
AJIEKTPU3ALMS TEJ, B3aUMOJICUCTBUE 3apsAJ0B, JIEHUCTBUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3AUMOJECHCTBUE MAarHUTOB, IECTBUE MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM,
ANEKTPOMArHUTHAS MHAYKIMS) 1O ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBJICHUE;

- pacrio3HaBaTh MPOSBICHHE HU3YYECHHBIX (DM3MUECKUX SIBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yucie (Gpu3nyeckue sBICHUs B MPUPOJIC: TTOBEPXHOCTHOE HATSHKCHUE U KAMMIUIIPHBIC SBJICHUS
B NPHUPOAE, KPUCTAUIBI B mpupone, uznydeHue CoiiHIA, 3aMep3aHuEe BOJOEMOB, MOPCKHUE
Opu3bl, oOpa3oBaHME POCHI, TyMaHa, WHEs, CHETa; JJICKTPUUYECKHE SIBJICHHS B aTMmocdepe,
ANEKTPUYECTBO KHUBBIX OPTraHW3MOB; MarHUTHOE TMoje 3emiH, Apedd Mo COB, pOJb
MAarHUTHOTO MO JJIA JKW3HM Ha 3eMJjie, MOJSPHOE CHUSHHUE; TpPU OSTOM IEPEBOJAUTH
MPAKTUYECKYIO 33/1auy B y4eOHYIO, BBIACIATH CYIIECTBEHHbBIE CBOMCTBA/MIPU3HAKH (PU3NIECKUX
SIBJICHUM;

OMKCHIBATh HM3YUEHHBIE CBOWCTBA Tel U (DU3MUECKHE SBIICHUS, HUCIONB3Yys (U3UUECKHe
BEJIMYUHBI  (TeMImeparypa, BHYTPEHHSS DHEPrus, KOJMYECTBO  TEIJIOTHI, yJeTbHas
TEIUIOEMKOCTH BEIIECTBA, yAETbHAs TEIUIOTA MIIABICHUS, YelbHas TeIoTa napoodpa3oBaHus,
yZAeJIbHAs TETUIOTa CrOPaHUs TOTUINBA, KOA(DPHUITMEHT MOJIE3HOTO ACHCTBUS TETIJIOBOW MAIIMHBI,



OTHOCHUTENIbHAS BIAXXHOCTh BO31yXa, 3JEKTPUUECKUH 3apsl, CWIa TOKa, 3JIEKTPUUYECKOE
HanpsDKEHHUEe, CONPOTUBIICHUE INPOBOJHUKA, YIEIbHOE CONPOTUBIIEHUE BELIECTBA, paboTa U
MOIITHOCTH AJEKTPHUECKOTO TOKA); MPH OMMCAHUU MPABHIILHO TPAKTOBATH (PH3MUECKUI CMBICI
UCIOJb3yEeMbIX BEIMYMH, OOO3HAueHWs W €OUHULBI (U3NYECKUX BEJIUYMH, HAXOAUTh
(bopMyIIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTHMH BETUYUHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U TPOIECCHI, UCIONB3YysS OCHOBHBIE
IIOJIOKEHHUS ~ MOJIEKYJISIDHO-KMHETUYECKOM  TEOpUM  CTPOEHMS  BEIIECTBA,  IPUHIIMII
CYIIEpIO3ULMHU TT0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsija, 3akoH Oma juis
ydacTka unenu, 3akoH Jxoynsa - JleHna, 3akOH COXpaHEHHMsS DJHEPIUU; IPH ITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;
OOBSICHATh (PU3NYECKHE IPOLIECChl U CBOMICTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE CUTyallUi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
o0bsicHeHHE U3 | - 2 TOTMYECKHUX IIaroB ¢ Omopoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3MYECCKUX
SABIICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; pemaTh pacuéTHbIE 3aaayu B 2 - 3
JeUCTBUS, UCHIOJIb3Ys 3aKOHBI U (POPMYJIBL, CBSI3bIBAIONINE (PU3MUECKUE BEIMUYUHBI: HA OCHOBE
aHaJIM3a yCJIOBHUS 33Jaud 3allUChIBATh KPAaTKOE YCIOBHUE, BBISABIATH HEJAOCTATOK JAHHBIX JUIS
peleHust 3a1a4u, BEIOUpaTh 3aKOHBI U (hOPMYJIbl, HEOOXOUMBIE Ui €€ pPelIeHUs, IPOBOAUTh
pacuérbl W CpaBHUBATh IIOJYYEHHOE 3HAuY€HUE (PU3NYECKOW BEIMYUHBI C W3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO PELIUTh HpU NOMOIIM (PU3HMUYECKUX METOOB;
UCIOJIb3YSl OIMCAHME MCCIENOBAaHUA, BBIICIATH IMPOBEPAEMOE IPEIAIOJN0KEHNE, OLICHUBAThH
MIPaBWJIbHOCTb MOPSI/IKA IPOBEICHUS UCCIIEJOBAHMSL, IEJIaTh BBIBOIbI;

IIPOBOJIUTH ONBITHl IO HAOIIOAECHUIO (U3NYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanWJUTApHBIE SBIICHHSI, 3aBUCHMOCTH JaBJICHUSI BO3[yXa OT €ro o0b&Ma, TeMIlepaTryphl;
CKOPOCTM  TIpollecca  OCTBbIBAaHMs/HarpeBaHUs NpPU  M3JIyYeHMM OT LIBeTa  M3Iy-
YaOIIEH/TIOTTIONIAIOIIEH TTOBEPXHOCTH; CKOPOCTh HCIIAPEHUS BOJIBI OT TEMIEPATYpPhI JKUAKOCTH
U Iomaay €€ NOBEPXHOCTHU; JJIEKTPU3aLMs Tell U B3aUMOACUCTBUE JIEKTPUUECKUX 3apsi/iOB;
B3aMMO/JICIICTBUE IOCTOSHHBIX MAarHUTOB, BHU3YyaJU3allds MAarHUTHBIX IOJIEH MOCTOSIHHBIX
Mar"HuToB; JEMCTBUS MAarHUTHOIO IOJIS Ha NPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTAa,
CBOMCTBA  AJIEKTPOJABHUraTessl  IOCTOSHHOTO  TOKa):  (OpMyIUpOBaTh  IPOBEpsieMble
MPENOI0KEHNs, COOUPaTh YCTAHOBKY U3 INPEAJIOKEHHOIO 00O0pYHOBaHM;, OMUCHIBATH XOJ
omnbITa U (hOPMYIUPOBATH BHIBOABL;

BBITNIOJHATE TPAMBIE M3MEPEHHUS TEMIEPATypbl, OTHOCUTENBHON BIIAKHOCTH BO31yXa, CHJIBI
TOKAa, HaNpsDKEHHS C HCHOJIb30BAaHUEM aAHAJOIOBBIX NPUOOPOB M JATUYUKOB (UIHUYECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTaThl U3MEPEHU C YUETOM 3aJaHHOI aOCOIIOTHOM MOTpeLIHOCTH;
MIPOBOAUTHh MCCIEAOBAHWE 3aBUCUMOCTH OAHOM (DU3MUECKONM BEIUYMHBI OT JApPYrol cC
UCTOJb30BAHUEM MPSMBIX H3MEPEHUIl (3aBUCHUMOCTb CONPOTHUBIIECHUS NPOBOAHHMKA OT €ro
JUIMHBI, TUIOIIAU MOTEPEYHOI0 CEYEHMSI M yJIEIbHOIO COPOTUBIICHUSI BEIIECTBA MPOBOHUKA;
CWJIBI TOKa, MAYHIETO 4epe3 NPOBOAHMK, OT HANpsIKEHUsS HAa IPOBOJHUKE; HCCIEJOBaHHE
MIOCJIEZI0BATENBHOIO U MAapaJlIeIbHOIO COEIUHEHHH MPOBOJHUKOB): IUIAHUPOBATH HCCIENO-
BaHUE, COOMpaTh YCTAaHOBKY M BBIIOJHATh H3MEpPEHMs, cielys NpeAsoKEHHOMY IIJIaHy,
(¢uKcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BHJE TaOnMI] U rpaduKoB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOANTH KOCBEHHBIE M3MEPEeHUsI (PU3MUECKUX BeNUYHH (yIelbHasl TeI0EMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pab0Ta M MOIIHOCTb 3JEKTPUYECKOTO0 TOKA): IUIAHUPOBATh
U3MEepeHus, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEI0KEHHOW HHCTPYKIUH, U
BBIYHCIIATh 3HAUEHHUE BEIIMYNHBI,

co0JIroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB W TEXHUYECKHX YCTPOWCTB C
OMOpoN Ha WX omucaHus (B TOM 4YHCIIE: CHCT€Ma OTOIUIEHHS JOMOB, THTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJbTMETpP, CUETUUK DJIEKTPUUECKOM IHEPTUH, HJIEKTPOOCBETUTENLHBIC



npuOOpHI, HArpeBaTelIbHbIC AIEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUUYECKUE IMPEeTOXPAHUTEIH;
JIEKTPOMArHuT, 3JEKTPOJBUTATENb ITOCTOSHHOIO TOKA), HMCIOJb3Yys 3HAaHUS O CBOMCTBAxX
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh IIPOCThIE TEXHUYECKHUE YCTPOWCTBA U U3MEpPUTENbHbIE MPUOOPHI 110 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHMIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, THIPOMETP,
JIBUraTellb BHYTPEHHEI0 CrOPaHUsl, 3JIEKTPOCKOI, PEOCTAT); COCTaBIJIATh CXEMbI JIEKTPUUECKHX
Lenel ¢ Mociue0BaTeIbHBIM U MapaljIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIC
0003HAYCHUS HIIEMEHTOB JEKTPUUECKUX LIeTell;

- IPUBOJUTH MPUMEPHI/HAXOIUTh MHPOPMALHMIO O MPUMEpPax MPAKTUYECKOTO HCIOIb30BaHUS
(bu3n4ecKux 3HaHUH B ITOBCEHEBHOM JKU3HNU 1J1s1 o0ecneyeHns 6e301acHOCTH MPpH 0OpaleHUuH
¢ mpuOopamMH U TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHS 3I0POBBS U COOJIIOJCHHS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpelie;

- OCYHIIECTBJIATh TOUCK HWHGPOpMaUUU (PHU3MUECKOTo CcoAepX aHusid B ceTh VHTepHeT, Ha
OCHOBE HMMEIOLIUXCSA 3HAHUN U NMYyTEM CpPaBHEHMs JOMOJIHUTENIBHBIX HMCTOYHHUKOB BBLACIATH
UH(OPMAIIHIO, KOTOPAsi SIBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

- UCIIOJIB30BaTh IPU BBINOJHEHUM YUYEOHBIX 3aJaHUN HAYYHO-INOMYJIAPHYIO JIUTEPaTypy

(GU3NYIECKOTO CONEp)KaHMs, CIPABOYHBIE MAaTepHaNlbl, pPecypchl ceTh WHTepHeT; BianeTh

npuéMamMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs MH(OpMAIMM W3 OJHOM 3HAKOBOM

CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE MMMCbMEHHbBIE U KPAaTKUE YCTHBIE COOOLIEeHUs, 000011as HH(OPMALIHIO

13 HECKOJIbKUX MCTOYHUKOB (DU3MYECKOTO CONEPKAHMsI, B TOM YHCIIE MyOJINYHO MPEICTABIAT

pe3yabTaThl NPOEKTHOM WM HCCIENOBAaTEIbCKONW  JIEATEIBbHOCTH; HpPU 3TOM TI'PaMOTHO

WCTIOJIb30BaTh U3YYECHHBIN MOHATUIHHBIN amnmapaTt Kypca (pu3uKu, COMPOBOKAATH BHICTYILUICHUE

Mpe3eHTaleH;

- TIPY BBITIOJIHEHUH YYEOHBIX MPOSKTOB M UCCIENOBAHUNA (PU3UUECKHUX MPOIIECCOB PACIIPELIIATh
0053aHHOCTM B TIpyNIEe B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJauyaMH, CIEIUTh 3a
BBITIOJIHEHUEM TUIaHAa JCUCTBUI M KOPPEKTHPOBATH €r0, aJeKBaTHO OICHUBATH COOCTBEHHBIN
BKJIaJl B JICATEIBHOCTh IPYIIbI; BEICTPaNBaTh KOMMYHHKAaTUBHOE B3aUMOEHCTBUE, MPOSBIIASL
TOTOBHOCTB Pa3pemaTh KOH(IUKTHI.

9 KJIACC

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
o0yyaromuxcst yMeHHi:

- UCTIONIb30BaTh ~ TOHATUSA:  CcHUCTeMa  OTCY€Ta, MarepuajbHas  TOYKa,  TpaeKTopus,
OTHOCUTEJIBHOCTh MEXaHWYECKOT0 JBMKEHUS, Aepopmanus (yrnpyras, miacTudeckas), TpeHue,
LIEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTh M MEPETPYy3KH; LIEHTP TAKECTH; aOCOIIOTHO
TBEPAOE TEJNO, LIEHTP TSKECTH TBEPIOTO Tela, PaBHOBECHE; MEXaHWYECKHE KoieOaHus U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3ByK; 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JIEKTPO-
MarHMTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTh, CHEKTPbl MCIIYCKaHUSA U
MOTJIOIIEHUS; albda, 6eTa 1 raMMa-u3Iy4eHus, U30TOIIbI, siZiepHast SHEPreTUKa;

- paznuyath  sBJIEHUS (paBHOMEPHOE M HEPAaBHOMEpPHOE MPSIMOJUHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMpPsIMOJMHENHHOE JBM)KEHHE, CBOOOJHOE TMajieHHe Tell, pPaBHOMEpPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aMMOJIEWCTBHE Te€J, PEaKTHBHOE JBIKEHHE, KoyieGaTeslbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)XJICHHbIE KOJICOAHHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpakeHHE 3BYyKa, MPSMOJIMHEHHOE pacIpOCTpaHeHue, OTPaKeHUE U MIPEIOMIIEHUE CBETa, MOJI-
HOE BHYTPEHHEE OTpaKEHHE CBETa, pAa3JIoKeHHE Oeoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJbHBIX IIBETOB, JMCIIEPCHSI CBETA, €CTECTBEHHAs PaJMOaKTHMBHOCTh, BOSHUKHOBEHHE
JIMHENYaTOro CHEKTPAa M3JIy4EHHUs) MO ONUCAHUI0 HMX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SIBJICHUE;

- pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3NYECKUX SBICHHH B OKpYXKarolieM MHpe (B TOM
yuciie pusnveckue SBJICHUS B MPUPOJE: MPWIUBBI U OTJIMBBI, JBMKEeHHUE MiaHeT ColHEeuHOM



CHCTEMBbI, PEAaKTUBHOE JIBUKCHHE >KMBBIX OPraHM3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa Te€J, ONTHYECKUE SIBJICHHS B
npupoje, OWOJIOTMYECKOe MJCWCTBHE BHIUMOIO, YIBTPa(UOIECTOBOTO W PEHTTEHOBCKOTO
U3IYy4eHUH; €CTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJdOAKTUBHOE
U3Iy4YCHUE MPHUPOIHBIX MUHEPAJIOB; JEHCTBUE PaJMOAKTHBHBIX H3JIyYCHHH Ha OpraHu3M ue-
JIOBEKA), NIPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO, BBIIEIATh CYLIECTBEHHBIE
CBOWCTBA/IpU3HAKU (PU3UUECKUX SBICHHIA;

OIMCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, HCIONB3Ys (pU3nuecKue
BEIMYUHBI (CpelHssi W MIHOBEHHas CKOPOCTh Teja MpH HEPaBHOMEPHOM JIBUKECHHUH,
YCKOpEHHE, MepeMelleHHe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CUiIa YNPYroCTH, CHJIa
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TMajieHHs, BEC Teja, WMIIYJAbC Teja, WMIYJIbC CHJIBI,
MeXaHu4eckas paboTa W MOINHOCTb, IIOTEHIMAJbHAs SHEprus Teja, HOJHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, MOTCHIUAIbHAS SHEPrHs CXKATOH NPYKUHBI, KHHETHYECKAsh SHEPIus,
IIOJIHAsl MEXaHW4YecKas 3HEprus, Mepuoj] U 4acToTa KosieOaHWM, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTeb IMPEIOMIIEHMSI Cpelbl); IPU OMHCAHUU
IIPABUIILHO TPAKTOBATh (PM3UUECKUI CMBICII UCIIOJIb3YEMbIX BEIMUMH, 0003HAUEHUS U €AUHULIbI
(U3NYECKUX BEITMYMH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C
JAPYTUMH BEJTMUYMHAMM, CTPOUTH TPa(UKU N3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHUE SBICHHUS W IPOLECCHI, HCIONb3YS 3aKOH
COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLHUI CYHNEPHO3ULMU CUJI, TIPUHIHII
OTHOCUTENbHOCTU [anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3aKOHbI
OTPAKEHMsI U NPEJIOMJICHUS CBETa, 3aKOHbI COXPAHEHUsS 3apsAA0BOTO U MAacCCOBOTO YHCEI MPH
SJICPHBIX PEAKIUAX; IPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alMCBHIBATH €TO
MaTEeMaTHYeCKO€e BbIPaXKECHUE;

OOBSICHATh (PM3NYECKHE MPOIECCHl M CBOMCTBA TeNl, B TOM YHCJIE€ W B KOHTEKCTE CHUTYaIlHid
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH PUUYNHHO-CIIEACTBEHHBIE CBA3H, CTPOUTh
00BsICHEeHUE U3 2—3 JOrMYECKHUX IIaroB ¢ ONOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7a4d (OMHUPAIOIIMECS Ha CUCTEMY U3 2— 3 ypaBHEHHI), UCIONIB3Ys
3aKOHBl M (OPMYIJIBI, CBS3bIBaIOIME (PU3MUECKUE BEIUYMHBL: HA OCHOBE aHalIM3a YCJIOBHS
3aJ]auM 3alrChIBaTh KPATKOE YCIIOBHE, BBISBISTH HEIOCTAIONIME WM M30BITOYHBIE ITaHHBIC,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE JJISl PEIICHUs, IPOBOAUTH PACUETHI U OLIEHUBATh
PEATMCTUYHOCTD MOYYSHHOTO 3HAUCHUS (PU3HUECKON BEIMIHMHEI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPU HNOMOIIM (PU3HMUECKUX METOJIOB;
HCIOJIb3YSl ONMHMCAHME MCCIENI0BaHUSA, BBIJCNATH MPOBEPIEMOE MPEANOJ0KEHNE, OLIEHUBATh
NPaBUIBHOCTh MOpPs/IKA MPOBEJEHHUs HCCIEI0BaHMs, J€laTh BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOACHUN U OTIBITOB;

IPOBOJIUTH OMBITHl MO HAOIIOAECHUIO (U3NYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3axkoHa HbIOTOHA, 3aKOHa COXpAHEHUs SHEPIUU; 3aBUCUMOCTH IEepuoja
Kole0aHUH TNPYXKUHHOTO MasTHHUKAa OT MacChl TIpy3a M JKECTKOCTH MPYXKHUHBI U
HE3aBUCHUMOCTb oT aAMILTUTY/IBI MaJIbIX KOJICOAHNUH; PSIMOJTH -
HeiHoe pacrpocTpaHeHHe CBeTa, pas3noxeHue 6ernoro cBeTa
B CIHEKTP; M3yUYE€HUE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajleé U CBONCTB M300paKEHUs
npeaMmera B coOuparomied JMH3e; HaONIoJIeHHE CIUIOMIHBIX M JIMHEWYaTbIX CHEKTPOB
U3JTy4EHUs1): CaMOCTOATEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYyIOBaHMS;
OIMCBIBATH XOJI OIBITA U €r0 Pe3yNbTaThl, (OPMYyIUpPOBaTh BHIBOJIBI;

MIPOBOJIUTH NPH HEOOXOJAWMOCTH CEPHIO TPSMBIX M3MEPEHHH, ONpEIeNsisi CpelHee 3HaueHHe
u3MepsieMoil BenmnuuHbl ((POKycHOE paccTosiHHE coOMparoleil JMH3bI); 000CHOBBIBATh BBIOOD
croco0a U3MEepeHUsI/ M3MEpUTEIHLHOTO TTPHOOPa;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (M3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCHMOCTD ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHUH 0€3 HadaabHON
CKOpOCTH; Tlepuoja KojeOaHHH MaTeMaTH4ecKOro MasTHHKA OT JUIMHBI HUTH; 3aBUCHUMOCTH



yIJla OTpaKEHUs CBETa OT yIJjla MaJeHHs U yIila MPeJOMJICHUS OT YIja MaJeHHs): IUIaHuPOBaTh
UCCIIEIOBAHKE, CAMOCTOSITETIBHO COOUPATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThl OJyYCHHON
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOIuI H TrpaduKOB, JeNaTh BBIBOJABI 10
pe3yabTaTaM MCCIEeJOBAHHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUYECKHX BEIMYMH (CpEHHSsT CKOPOCTh M YCKOPEHHE
Tela HpPU PABHOYCKOPEHHOM JBMKEHMM, YCKOPEHHE CBOOOJHOIO MaJgeHMs, KECTKOCTb
NPYXUHBL, KOO(QQHUIMEHT TpPEHUS CKOJIbKCHHS, MEXaHW4yecKas paboTa M MOIIHOCTE,
4acToTa U Mepruo KojaeOaHUi MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB, ONTUYECKas CUJIa
coOuparomeld  JUH3BI, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEpPEHHs; COOHpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBIIOJHATH H3MEPEHHUs, Cleoys MpeUI0KeHHOU
WHCTPYKIMHU; BBIYUCIATH 3HAYCHHE BEIMYMHBI U aHAJIU3UPOBATH IMOJIYyYCHHBIE PE3YIbTAThl C
yu€TOM 3aJ]aHHOM NMOTrPEIHOCTH U3MEPEHUH;

co0IroIaTh MpaBuiia TEXHUKKA OE30MaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUECKUX MOJeJIed: MaTepuaybHas TOYKa,
abCOMIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHUK CBETa, JIyd, TOHKAs JIMH3A, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh NPUHIMIGI JEHCTBUS HM3YyYCHHBIX NPHOOPOB W TEXHHUYECKHX YCTPOWCTB C
ONOpOM Ha MX ONMCaHUs (B TOM YHUCJE: CHUIAOMETP, AATYMKH IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, HXOJIOT, OYKH, MEepUcKor, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCHONb3ys 3HAHHMS O CBOWCTBaX (PU3UUECKUX
SBJICHUI U HEOOXOMMbIe (PU3MUECKIEe 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEPUTENBHBIX MPHOOPOB M TEXHOJOTWYECKHX MPOIECCOB NPU PEIICHHH Y4eOHO--
IIPAKTUYECKHX 33/1a4; ONTHYECKUE CXEMBbI /ISl IOCTPOEHUS N300paKEHUH B INIOCKOM 3epKajie ’
coOuparoIIe JTHH3E;

IPUBOANUTH MPUMEPBI/HAXOAUTh MH(MOPMALMIO O IpUMEpax MPaKTHUECKOro HCIOJIb30BAHUS
($u3NYeCKUX 3HAHUN B TTOBCEIHEBHOM JKU3HU IJIs1 00eCTIedeHUsT Oe30MMacHOCTH MPH 0OpaIieHUH
¢ nmpuOopamMM U TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHHs 310POBbS U COOJIIOJCHHSI HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYLIECTBIATh MOUCK MH(popManuu (u3MYecKoro coaepkaHuss B ceTd  VIHTepHer,
CaMOCTOSITENIFHO ~ (OPMYNIUPYSl  MOWCKOBBIM  3ampoC, HAaXOAWTh IyTH  ONpPEACTICHHS
JOCTOBEPHOCTH MOJYYEHHOI HH(OpMAIMKM HAa OCHOBE UMEIOLUXCSl 3HAHUH U TOTOJTHUTEIbHBIX
HCTOYHUKOB;

UCMOJb30BaTh TPU BBIIOJHEHWH YYEOHBIX 3aJlaHMil Hay4YHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3NYIECKOTO CONEp)KaHMs, CIIPABOYHBIE MaTepHallbl, pecypchl ceTh VHTepHeT; BIalneTh
npuéMamMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIUM M3 OAHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHBbIE IMUCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE HHGpOpMalUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUYECKOTO COJNEpYKAHHS, MyOJMYHO TPEACTABIATh PE3yIbTAThI
MIPOEKTHOM MJIM HCCIEeN0BAaTENbCKON JEATENbHOCTH; HPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUIHBIA anmapaT H3y4aemMoro pasjena (GU3MKH U CONPOBOXKAAThH
BBICTYIIJICHHE TIPE3EeHTAlMeN ¢ yuéTOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC

Ne | HaumenoBanue pasgenos o | KoaudectBo yacos DJIeKTPOHHbIE

n/n | TeM NpPorpaMmMbI (undposbie)

BCEro | KOHT- | paK- o0pasoBaTejbHbIe
POJIb- THYeC- pecypebl
HbIe KHe
padoTbl | padoThI
Pa3znen 1. ®dusuka u e€ posib B NO3HAHUM OKPYsKaouero Mmupa (6 4acon)

11

Du3ukKa-HayKa o npupoje

https://resh.edu.ru/
http://school-

1.2

dusnyeckre BeJUYHHDI

collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

1.3

EcrecTBeHHO-HAYYHBII MeTOJ

NMO3HAHUSA

http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://www.youtube.com/pl
aylist?list=PL1Us50cZ025k
0P5jsax5FYgVMCKxNxMK
C
https://www.youtube.com/pl
aylist?list=PLpXHf5I0tZEk
c2AA0KL4jnnYWyoBnnDI
l.

Hroro no pasneny

Pasnen 2. IlepBoHauYa/ibHbIE CBEIEHNUsI O CTPOEHHH BelecTBa ( 5 yacoB)

2.1

CTpOCHHe BelIECTBA

1

https://resh.edu.ru/
http://school-

2.2

JIBM:keHHEe W B3aMMOJAeHCTBHE

YacTHIL BelecTBa

collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/

2.3

AFpEFaTHbIe COCTOSAHMHA BelleCTBa

http://interneturok.ru/ru
http://elkin52.narod.ru/
https://www.youtube.com/pl
aylist?list=PL1Us50cZ025k
0P5jsaqx5FYgVMCkxNxMK
C
https://www.youtube.com/pl
aylist?list=PLeOlm2kq0Hcv
Kfqgcbtrd13YL4PYyo3qBH
https://www.youtube.com/pl
aylist?list=PLpXHf5I0tZEK
c2AAO0KL4jnnYWyoBnnDI



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=

HToro no pasneny ) 1 -

Paznen 3./IBukenne u B3aumoaeiicreue tes (21 yac)

3.1 | Mexanuuyeckoe IBHKEHHE 3 - -

3.2 | Muepuus, Macca, IIIOTHOCTH 4 - 3

3.3 | Cuia. Buabr cui 14 1 6

https://resh.edu.ru/subject/le
sson/1488/start/
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://elkin52.narod.ru/
https://interneturok.ru/lesson
/physics/7-
klass/vzaimodejstvie-
tel/vidy-sil
https://www.youtube.com/pl
aylist?list=PL1Us50cZ025k
0P5jsgx5FYgVMCkxNxMK
C
https://www.youtube.com/pl
aylist?list=PLeOlm2kq0Hcv
Kfgcbtrd13YL4PYyo3qBH
https://www.youtube.com/pl
aylist?list=PLpXHf5I0tZEk
c2AAO0KL4jnnYWyoBnnDI
l.

Hroro no pazneny 21 1 6

Paznen 4. JlaBiaeHue TBEPABIX TeJl, KUAKOCTEl 1 ra3os (21 yac)

4.1 | NaBnenne. Ilepexaua pnaBiaenus |3 - -
TBEPABIMH TeJAMH, KHAKOCTIMH

U razamu
4.2 | JaBieHue ;KHAKOCTH 5 - -
4.3 | ATMocdepHoe 1aBiieHHE 6 - -
4.4 | TeiicTBHe KMIKOCTH M Ta3a Ha |/ 1 2

NMOIPY:KEHHOE B HUX TeJIO

https://resh.edu.ru/
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://www.youtube.com/pl
aylist?list=PLeOIm2kg0Hcv
Kfgcbtrd13YL4PYyo3qBH
https://www.youtube.com/pl
aylist?list=PLpXHf5I0tZEK
c2AAO0KL4jnnYWyoBnnDI
.

Hroro no pazneny 21 1 2

Pa3nen 5. Pa6ora u momuocTh. Jueprusi (12 yacos)

5.1 | PaGoTa 1 MOIHOCTD 3 - -

5.2 | [IpocThie MeXaHU3MBI 5 - 2

https://resh.edu.ru/
http://school-collection.edu.ru



https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://elkin52.narod.ru/
https://interneturok.ru/lesson/physics/7-klass/vzaimodejstvie-tel/vidy-sil
https://interneturok.ru/lesson/physics/7-klass/vzaimodejstvie-tel/vidy-sil
https://interneturok.ru/lesson/physics/7-klass/vzaimodejstvie-tel/vidy-sil
https://interneturok.ru/lesson/physics/7-klass/vzaimodejstvie-tel/vidy-sil
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPL1Us50cZo25k0P5jsqx5FYgVMCkxNxMKC&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://resh.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://resh.edu.ru/
http://school-collection.edu.ru/

5.3 | Mexanuuyeckasi JHeprust 4 1 - http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://www.youtube.com/pl
aylist?list=PLeOIm2kg0Hcv
Kfgcbtrd13YL4PYyo3qBH
https://www.youtube.com/pl
aylist?list=PLpXHf5I0tZEk
c2AAO0KL4jnnYWyoBnnDI
1.

Hroro no pasneny 12 1 2

Pe3epBHoe Bpemsi 3 - -

OBIHIEE KOJIMYECTBO YACOB 68 5 12

1O IPOI'PAMME

8 KJIACC

Ne | HammeHoBaHMe pa3esioB KoanuectBo yacos DJIeKTPOHHbIE

/1 | TeM NporpaMmbl (uugposbIe)

BCET0 | KOHT- | IpaK- o0pasoBaTe/bHbIe
PoOJIb- THYeC- pecypebl
HbIE KHe
padoTbl | padoThI
Pa3nen 1. TennoBbie siBjeHusi (28 yacos)

1.1 | Crpoenue u cBoiicTBa 7 1 - https://resh.edu.ru/
BellecTBa http://school-

collection.edu.ru

1.2 | TensoBbIe mpomecchb 21 1 3 http://www fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

HToro nmo pasaeny 28 2 3

Pa3ﬂen 2 BJICKTpl/I‘leCKI/Ie N MATHUTHBIC ABJICHUSA (37 llil(:OB)

2.1 | DnexTpuyeckue 3apsiabl. 7 1 - https://resh.edu.ru/
3apsiskeHHbIE Tes1a U UX http://school-
B3auMojelicTBue collection.edu.ru

http://www.fizika.ru

2.2 | Hocrosinubiii  3nexkTpuyeckmii | 20 2 8

TOK

http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/



http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLeOlm2kq0HcvKfgcbtrd13YL4PYyo3qBH&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fplaylist%3Flist%3DPLpXHf5lOtZEkc2AA0KL4jnnYWyoBnnDlI&post=-206737446_5751&cc_key=
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

2.3 | MarHuTHBIC ABJICHUA 6 1 2 https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

2.4 | DnekTpoMarHuTHAst HHAYKIus | 4 1 2 https://www.yaklass.ru/p/fizi
ka/9-
klass/elektromagnitnoe-
pole-535026/chto-takoe-
elektromagnitnaia-
induktciia-532779

Hroro no pazneny 37 5 12

Pe3epBHOe Bpems 3 - -

OBIIEE KOJIMYECTBO YACOB |68 7 15

11O IPOI'PAMME

9 KJIACC

Ne | HammenoBanue pasaesioB o | KosmyecTrBo yacos JJIeKTPOHHbIE

/1 | TeM NporpaMmbl (uugposbIe)

BCEro | KOHT- | MpaK- o0pa3oBaTe/bHbIE
PoOJib- THYeC- pecypebl
HbBIE KHe
padoTsl | padoTshl
Pasgen 1. Mexanuueckue sisjienus (40 gyacoB)
1.1 | Mexanuueckoe IBMKEeHHE 10 1 2 https://resh.edu.ru/
M CIIOCOOBI €ro ONMMCAHUS http://school-
N collection.edu.ru

1.2 | BzaumonelicTBue TeJ 20 1 3 http://www fizika.ru
http://college.ru/fizika/

1.3 | 3akoubl coxpaHeHus 10 1 1 http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

HToro no pasaeny 40 3 6

Paznen 2. Mexanuveckue kosiedanus ( 15 yacon)

2.1 | Mexanudeckue KoJe0aHust 7 1 3 https://resh.edu.ru/
http://school-

2.2 | Mexanuueckue BOJHbL. 3BYK 8 1 -

collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-elektromagnitnaia-induktciia-532779
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/

http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

Hroro no pazaeny

15

2

3

Paznen 3. JjieKTpOMArHMTHOE 10JIe U 3JIeKTPOMATHUTHbIE BOJIHbI

(6 wacom)

3.1 | DnekrpomarnuTHoe  mosie M |6 1 1 https://resh.edu.ru/
3JICKTPOMATHUTHBIE BOJIHBI http://school-

collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

Hroro no pazneny 6 1 1

Paznen 4. CBeroBble siBjieHus (15 yacoB)

4.1 | 3akoHbI pacnpocTpaHeHus ceera | 6 1 1 https://resh.edu.ru/
http://school-
collection.edu.ru

4.2 | JIuu3bl M ONTHYECKHE PUGOPHI 6 - 1 http://www.fizika.ru
http://college.ru/fizika/

4.3 | Paznoxenue Gesioro cBera 3 1 1 http://kvant-mccme-m/

B CIIEKTp http://interneturok.ru/ru
http://elkin52.narod.ru/

Hroro no pazneny 15 2 3

Pazznen 5. KBanToBble siBjienus (17 yacoB)

5.1 | McnyckaHue ¥ NMOTJIOIIEeHHE 4 - 1 https://resh.edu.ru/
http://school-

5.2 | CTpoeHue aTOMHOIO siipa 6 - 1 collection.edu.ru
http://www.fizika.ru

5.3 | SAne e peak 7 1 1 -

ACPHBIC Peatitii http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

Hroro mo pasneny 17 1 3

IMoBTOpHUTEIBLHO-0000AOIIKIE MOy b (9 YacoB)

Cucrematuzamus 1 00001IeHne 9 1 -
HpeIIMeTHOI‘O conepmaHI/m 1 OIIbITa
JACATCIBbHOCTU, HpI/IO6p6TéHHOF0
HpI/I I/ISYIIGHI/II/I BCECTroO Kypca
buszuku
Hroro no pasneny 9 1 -
OBIHIEE KOJIMYECTBO YACOB 102 10 16



http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://kvant.mccme.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

11O ITPOI'PAMME
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