





MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAlOIIMXCSd W OpraHU3alui0 H3yYeHHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJbKY (pH3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefoCcTaBisieT Haubojiee sICHbIE O00pa3lbl MNPUMEHEHUs] Hay4yHOro MeEToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usmkun Ha 0a30BOM ypOBHE TMPEIINONaraeT OBJaJCHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIEOBAHUS;



HHTCPHOPETUPOBATL JAHHBIC M HCIOJb30BATH HAYYHBIC J10Ka3aTCIbCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111e00pa30BaTEIbHbBIE TPOTPAMMEI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCJICIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TIPEACTABJICHHMA O  BO3MOXHBIX  cdepax  Oymymien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIIUX 3a1a4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pENICHHS TPOCTCHINUX pacuyeTHhIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio0 YacoB, PEKOMEHAOBAHHBIX ISl U3yUeHUS! (PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kinacce — 68 dacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 yaca B Heaenmwo), B 9 kmacce — 102 wyaca (3 waca B HEJHEIO).

Pabouas mporpamMmma aganTupoBaHa JJisi OOY4YEHHS JETEH O OrpaHUYCHHBIMU

BO3MOXHOCTSIMU 3710poBbsi( B coorBeTcTBUU AOII OO0 nns aereit ¢ OB3 3I1P).

TemaTndeckoe MJIAHUPOBAHHUE,
B TOM YUChe C y4yeTom paﬁoqeﬁ nporpammbl BOCNUTAHUA

/liobolt  ypoK, KaK 3BEHO CcuCTeMbl 0byyeHua ob6safsaeTr  onpeaesieHHbIM

BOCNMUTATE/NIbHBIM NMOTEHUNA/TOM.
BocnuTbiBalOWMMM HaLLK YPOKUN CTaHOBATCA, KOr4aa mMmbil:

Jenaem ypoku nHTepecHbIMu;
Mopbupaem BocnuTbiBatoLEee COAEPKAHME YPOKA;
BKkntoyaem B ypOK aKTMBHble GOpMbl paboTbl.
B AaHHOM mogayne npeacTtaBaeHbl BUAbl U GOpPMbl AeATENBHOCTU, KOTOPbIE NCMNONb3YHOT
B paboTe neparorn MKOY «Mepaseackaa COLL».
Buabl peatTenbHOCTU ANA NOBbIWEHUA UHTEpeca K YPOKY:

- OTBETCTBEHHAA M YeCTHaA NOArOTOBKA K YPOKY;

- BHe3anHoe pelweHue (McxoaA U3 CUTyaLLMKM YPOKaA: CNOpP, AUCKYCCUA U T.4,);
- HarnagHoe BocnpusaTtne (NoKas oTpbIBKOB GUAbMOB U MynbTGUABMOB);
- icnonb3oBaHme NNYHOTO OMbITA;

- HTepecHble GpaKTbl, AONONHUTENIbHbIE MaTepuansl;

- Nopbop nHGopmaumm gnsa 0by4atoLLMXCA B COOTBETCTBMM C BO3PACTOM;
- YyeT nHTepeca y4eHUKOB;

- YpoK-urpa, ypoK-BMKTOpUHa, KBH, ancnytol,

- KOMbUHUpPOBaHHbIE YPOKMU;

- HeTpagmumnoHHblie dopMbl NoAa4m matepuana;

- Co3gaHue cuMTyaumm ycnexa;

- IHCLLeHNPOBKM € yYacTUEM YYEHUKOB;

- OpraH13aUMOHHbIA MOMEHT B CTUXOTBOPHOM GopMme;



- HeTpagmMumnoHHbIe NoAX0Abl K PeLIEeHUIO 3a4aHNI;
- TEXHOJIOTUA Pa3BUTUA KPUTUYECKOTO MbILLIEHUS;
- anddepeHUNpoBaHHOE 0OyYeHMe;

- YYEeT AETCKOWN CyOKYNbTYpPbI;

- obpallleHMe K IMYHOMY OMbITY YY4EHUKOB;

- BbIMbILU/IEHHbIN 06pas3s;

- BHUMAHME K 0COBEHHbIM YYEeHUKaM;

- MOTUBMPYIOLINI NOTEHLMAN FOMOPA;

- HedpopmanbHoe obLeHMe CO 3HaUYMMbIM B3POC/bIM;
- UHTEpEeCHbIe TPAAMLUN YPOKa;

- NPOCUTb NPOLLEHUSA 33 CBOU OLUINOKM.

HpI/IeMbI C BOCIIUThIBAKOIIIUM CO)]ep?KaHl/leM:
- NPUémbl, NobyxKAaatoLmMe AyMaTb O LEHHOCTAX U }KU3HEHHbIX Npobaemax;

- NpeAbaBAEHME BOCNUTbIBaOWEN MHOOPMALIMMN Ha YPOKE;

- aKUEHTUPOBaHME BHUMAHWUA Ha HPABCTBEHHbIX Npobaemax;

- opraHM3aums paboTbl C BOCNUTbIBAKOLLEN MHOPMaLMEN;

- NPUBNEYEHNE BHUMAHUSA K TYyMaHUTaPHbIM Npobiemam o6LiecTBa;
- NPUMeHeHM e 3a0poBbecbeperatoLLmx TEXHONOTUN;

- BOCNUTaHKWe YyBCTBa ToBapuLLecTsa (paboTa B rpynnax);

- BOCNUTaHME B3anMmonomolin, B3aMMOBbIPYYKU, SCTETUKU, HPABCTBEHHOCTM Ha BCEX 3Tanax
YPOKa B Ha4a/ibHbIX K/1aCCaXx;

- O6CY)K,CI,€HM€ Pa3INYHbIX cmyau,mﬁ, c nocnegyrowmm eanHbIM BbiIBOAOM;
- YPOKM C coaepKaHnem pas3inyHbIX 6bITOBbIX TEM,

- MEeX/TMYHOCTHbIE OTHOLWEHWUA,

- Pa3roBop 0 HEN3MEHHbIX LEHHOCTAX O6LLI|eCTBa,'

- 06bACHEHME NOHATUA «MOpanb», « MopanbHble LEHHOCTUY;

- YBaXKeHWe Apyr K 4pyry.



AKTUBHbIE popMbl paboTbi:

- TBO- HECTaHAAPTHbIE YPOKK;

- MeToda «KencoBy;

- y4yebHble auckyccum (nebatnbl);
- COCTaBNAEeHUEe CUHKBEMNHA;

- paboTa B manbIx rpynnax;

- NPaKTUYEeCKMe 3aZaHuA;

- KMO3rOBOM LUTYPM»;

- NCUXONOTUYECKNE TPEHWUHTU;

- npumeHeHune UKT;

- BUKTOPUHDI;

- y4yebHble NPoeKTbl (COBMECTHbIE N MUHU-MPOEKTbI);
- ponesble Urpbl;

- HAaCTONbHbIE UTPbl.pPYECKME 3a4aHMA;
- NnpobnemHble cUTyauuu;

- HeCTaHZapTHbIE YPOKK;

- MeTo/la «KencoB»;

- y4yebHble guckyccum (aebatbl);
- COCTaB/IeHNE CUHKBEWHa;

- paboTa B ManblIx rpynnax;

- NpaKTUYECKMe 3aaHus;

- KMO3rOBOM LITYPM»;

- NCUXONOTMYECKNE TPEHWUHTU;

- npumeHeHue UNKT;

- BUKTOPUHDI;

- yuebHble NPOEKTbl (COBMECTHbIE M MUHU-NPOEKTDI);



- ponesble Urpbl;

- HaCTOJIbHBIC HI'PBI.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIABMKEHUE THIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUI aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHaYanbHbIEC CBECHUA O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IIPUTSYKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer myTtu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHUKa B3auMojeicTBus Tel. Cuia ynpyrocTd UM 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuiia TpeHusl.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTb JaBJICHHMsS Tra3a OT oObema, Temmneparypbl. l[lepemaua naBiaeHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe namieHue. llpuuuHbl CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: INIABAHWE WIM IOTPY’KEHUE TEl B 3aBHCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJa U KUAKOCTH.

o U A~ w N e
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTa u MOIIIHOCTH. DHEPrHUs.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3on0Toe TmpaBwiIo» MexaHuUkH. KoadpduiueHt mnone3Horo aeicTBusa (manee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHNU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIUH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogenun TBEPAOro, S>KUIKOTO U Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMIKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamadca. IlmaBmeHune wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpPATyphl KHUIIEHHS OT aTMOC(hEepHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJTOHE HITTPHILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMs] BHYTPEHHEH OSHEPruyd Tella B pe3ysbTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METATHICCKUM ITUITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona anexTpuyeckux 3apsigoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUSA AIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHOe TOJIE€  DJIEKTpUUECKOro Toka. [IpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Dapajes. SABneHue 3aeKTpoMarnuTHOW uHAyKuu. [IpaBusno Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb111 paspsa.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTeIbHONM YCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CynIepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHUM TEJia MO A1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.
Mexanu4yeckue Koe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHCTBa MEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH Tepuoja KoJieOaHWM MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh IE€pHUOJA  KoJeOaHU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BoOJdH. I[llkana »nexkTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpenomjeHus cBeta. [losHOe BHYTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak omnruueckas cuctema. biau3opykocTh H
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.

L 0 N Gk~ W e

11. PaznoxxeHue 6emoro cBeTa B CIIEKTP.

12. [lonmyueHnue 6e10T0 CBETA MPU CIOKEHUN CBETA PAa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyya OT yriia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETA MPEAMETOB MPHU UX HAOJIOICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. ctounuku 3Heprun CoJiHIa U 3BE3I.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue pagnoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKaOIIEeH MPUPOJIe ¥ TOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUSA PA3JIUYHBIX UCTOUYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
UccieioBaHrMe 00o00Maromero xapakrepa. Moaynb 3aBepiiaercs MpOBEIEHUEM
JTUArHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOTO OOIIero o0pa3oBaHusl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOI'OCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, HA JIOPOTraX, C AIEKTPUUECKUM U TEIUIOBBIM 00OpYyIOBAaHHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHuW3alMd, TOpojJa, Kpas) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalMs Ha TPUMEHEHHE (U3MYECKUX 3HAHWU ISl PEIICHUs 3aaad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLUHAJBHON W NPHPOIHOH
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - TOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4uciie GOPMYIUPOBAThH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mMporpaMMmbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIONKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HTHOU rpauKoi U X KOMOMHAIUS MH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe OOCYyXJCHHUs y4eOHOro Marepuajia, pPe3ylbTaTOB JIaOOPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHWE 3aJadyd W IOJIep KaHue
01aro’xeaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATH CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHHUKOB
Jyajora, 0OHapYKHUBATh PA3IuyUe U CXOJICTBO MO3HUIIHIA,



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: paCIpenesaTh poJid, OOCyKIaTb IpPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAX MNPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMbI U TAKOE 7K€ IIPABO JIPYTOrO.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJeib, THUIIOTe3a, CAUHUIBI (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, gaedopmanus  (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBjieHUsS TBEPABIMU TEJIaMH, XUIKOCTAMHU U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHUHAJIbHAS 3HEPrusi), MpyU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH TpaWKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOMN
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBaroONIMe (HU3NYECKUE BEIWYUHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPH TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMNBITHI 1O HAOTIOAEHUI0 (PU3WYECKUX SIBICHUM WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTHU
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT Y/UJIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAaHUU y4e€OHOTO MCCJIEAOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3NYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS TMPEIIOKECHHOW WMHCTPYKIHH: TIPH
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBhI, TEPMOMETp, AMHAMOMETP, COOOMIAIOIINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIB30BaHUS (U3NYECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINKN (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBINOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHUCTBUE, YYUTHIBAsI MHEHHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN SJIEKTPUUECKUM TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAaHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpucTajuibl B mpupone, uzinydeHue ConHua, 3amep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeJbHasg TEIUIOEMKOCTh BEIECTBAa, YJAENbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHBJIEHUE IPOBOJHMKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
(U3MUECKYl0 BEIMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILEeCTBA, MPUHIUIT CYNEPIO3UIUU ToJiel (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEeoOXOoMuMbIe g €€ pelieHus, MPOBOAWTh pacy€Thl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHUE, OLEHUBATh IPABUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX IIOJIEd TOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pe3 NPOBOJHMK, OT HANpSHKEHHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOII[HOCTh 3JIEKTPUUYECKOTO TOKa): IUIAaHWPOBATh HM3MEPEHUs, coOUpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HMX oOnucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSIHHOIO TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAUTh HH(DOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpee;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJh30BaTh NPU BBIMTOJHEHUU YU4E€OHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC NMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOKIaTh BBHICTYIJICHHUE MPE3CHTAIINEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHMBAaTh COOCTBEHHBIH BKIIaJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
LHEHTpP TSAKECTU TBEPIOIO Tella, paBHOBECUE, MEXAHUUYECKUE KOoJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJl, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBW)KCHUE (3aTyXamollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CIOXEHHE CIEeKTpajJbHBIX [IBETOB, JHUCIEPCUS  CBETA,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SIBICHUS B TPUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJIOTHYECKOE JCHCTBHE BUAMMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKass OJHEPrus, TIOJNHAS MEXaHUYEeCKas DHEPTufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAUHUIBI (U3MYECKUX BEIWYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHHsI SHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUUAX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJaud 3alHChIBaTh KPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO pEHIIUTh MpPH MOMOIIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJIbIX KOJEOaHUH, MPSIMOIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  TUH3BI), OOOCHOBBIBATH BBIOOpP crmoco0a HW3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHU MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIUYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJBKCHHS, MEXaHMYeckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICTys MPEIIOKCHHON WHCTPYKIIUH, BBIYHCIIATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PHUCYHKH U3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHIMOJHEHUHM y4E€OHBIX 33JJaHUN HAay4YHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aeMoro paszzena (U3MKd W COMPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No Haumenosanue [IporpammHoO€ conepkaHue OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
/T pa3ziesioB U TeM

yqe6H0r0 nmpeamMeTa

du3uKa u ee pojib B NO3HAHUH OKPYKAKIIEr0 MUpa

1.1 | ®usuka —Hayka ®u3uka — HayKa O MPUPOJIE.
0 Mpupoje SBneHus npupoabl.
duznueckue SBICHUS:
MEXaHWYEeCKHE, TEIUIOBHIE,

BrisiBnenue paznuumnii Mexay Gu3nuecKuMu

U XUMHUYECKUMHU MPEBPALIECHUSMHU.
PacnioznaBanue u knaccudukanus GU3nIeCKux
SIBJICHUW: MEXaHUYECKHUX, TETIOBBIX,

BeJIMuuH. Dusnyueckue
npu6opsl. [TorpenrHocTs
M3MEPECHUI
MexayHapoiHas cucTeMa
CJIMHMUII

AIEKTPUIECKUE, AIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, Hab6mronenue n onucanve GU3NYECKUX SIBICHHM
3BYKOBBIE
1.2 | ®usnyeckue 2 du3nyecKkre BEININHEL OmnpezeneHue MeHbI JSICHUS IITKATBI
BEJTNYHMHBI N3mepenune Gpuzndeckux HU3MEPHUTEIILHOTO Mproopa.

N3mepeHune JIMHEUHBIX pa3MEPOB TET

Y IPOMEXKYTKOB BPEMEHHU C YUETOM
MOTPELTHOCTEM.

N3mepenue o0beMa )KUJIKOCTH U TBEPOTO Tea.
N3mepenne TemrepaTypsl TPy HOMOIIU
YKAJIKOCTHOT'O TEPMOMETPA U JaTUMKa
TEMIEPaTYypPHI.

BrInosiHEHME TBOPYECKUX 3aIaHUH 10 TOUCKY
criocOO0OB U3MEPEHUSI HEKOTOPBIX PU3UUECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIIEHHBIX
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00BEKTOB, OOJBIINX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHU. O0cykaeHHEe
npeajaraeMbix Cioco0oB

1.3.

EcrectBeHHO-
HayYHBI METOJ
IIO3HAHUS

Kaxk ¢uzuka u qpyrue
€CTECTBEHHbBIC HAYKH
U3YYaloT MPUPOTY.
EcTtecTBeHHO-HayUYHBI!
METO/ TTO3HAHUS:
Ha0JII0/IeHNE, TOCTAaHOBKA
HAy4YHOT'O BOIIPOCa,
BBIJIBHIKEHHE THUIIOTES,
AKCTIIEPUMEHT IO MPOBEPKE
TUIOTE3, O0BICHEHUE
Ha0JI0/1AEMOT0 SIBJICHHUS.
Onucanue pU3HUECKUX
SBJICHUI C IOMOLIBIO
Moeien

BeaBuxeHue runoTes3, 00bACHIIOMUX POCThIE
SBJICHUS, HAIPUMED:

— MIOYEMY OCTAHABJIMBAETCS JABUKYILEECS

10 TOPU30HTAIBHON OBEPXHOCTH TEJIO;

— [IOYEMY B KAPKYIO IIOrO/1y B CBETIION OACHKIIE
IIpOXJIaHEN, yeM B TeMHOM. [Ipennoxenue
CIIOCOOOB MPOBEPKH TUIIOTE3.

[IpoBeneHue ucciaeaoBaHus MO MPOBEPKE KAKOM-
100 TUITOTE3BI.

[TocTpoenue nmpocTerux Moeaeht Gu3nIecKux
SIBIICHUH (B BUJE PUCYHKOB WJIA CXEM ), HAIIPUMED
[aJICHUE IpPeAMETa; IPSIMOJIMHENHOE
pacrnpoCTpaHEeHUE CBETa

Hroro no pazgeny

HepBOHa‘IaJIBHLIe CBCICHUA

0 CTPOCHMH BELIECTBA

2.1

Ctpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI M MOJICKYJIBI, MX
pazmepbl. ONBITHI,
JIOKa3bIBAOIIHC
JIMUCKPETHOE CTPOCHHUE
BEIIIECTBA

Hab6nroneHue u mHTEpIpeTaIvs ONbITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTIOJIb30BaHUEM (PoTOrpaduil, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
nabopaTtopHas pabota o teme: «OreHka
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JMaMeTpa aToMa METOZOM PsiI0B
(c ucnoap3zoBaHueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TEJ

2.2 | IBmxeHue
U B3aUMOJIEHICTBUE
YacCTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTa. CBsA3b CKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypOu.
BpoyHOBCKOE IBHKEHNUE,
nudy3usi.
B3anmopeiicTBrue yacTui
BEILECTBA: IPUTSIKEHUE

Y OTTAJIKUBAHHE

Habmonenue u 00bsicHeHrne OpPOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenne u 00bsCHEHUE OTBITOB

110 HAOJIIOACHUIO TEIUIOBOTO PacIIuPEHMS ra30B.
[TpoBenenue u 0ObSICHEHUE OIBITOB

110 0OHAPYKEHUIO CUJI MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHUSA

2.3 | ArperaTHsie
COCTOSIHHS BEIIECTBA

ArperaTHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEN U TBEPABIX
(KpUCTAITTMYECKUX ) TETI.
BzaumocBs3bs MexIy
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCIIOJIB30BAHUEM MPOCTHIX
MojieJiei) OCHOBHBIX Pa3JInuuil B CTPOCHUU T'a30B,
KUIAKOCTEH U TBEPABIX TE.

OOBbsicHEHHE MAJION CKUMAEMOCTH JKUKOCTEH

U TBEPJIBIX T€Jl, OOJIBIION CYKMMAEMOCTH T'a30B.
OOpbsicHeHne coxpaHeHus: (HOPMBbI TBEPIBIX TEI
U TEKY4YECTH KUIKOCTH.

[IpoBeneHue ONMBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJBI YACTHIIHI HAXOSTCS
B CpEJTHEM JIaJIbIlle JPYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUJKOM.

Y CcTaHOBJICHHE B3aMOCBSI3H MEXKITY
O0COOCHHOCTSIMH arperaTHbIX COCTOSTHUN BOJIBI

Y CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazpeny
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JBH:KeHMe U B3aMMO/IeiiCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe aBmkeHue. | MccnegoBaHue paBHOMEPHOIO IBHXKEHMUS,
JIBUKCHUEC PaBHomMepHOE OTIpECJICHUE €ro MPU3HAKOB.
U HEpaBHOMEpPHOE Habtonenne HepaBHOMEPHOTO IBHKEHUS
neuxeHue. CKopocTb. U OIpeIeNIEHUE €ro OTIIMYMN OT paBHOMEPHOTO
Cpenusisi CKOpoCTb JIBUKCHMSL.
IpY HEPAaBHOMEPHOM OnpeneneHue CKOPOCTU PABHOMEPHOTO
IBUKEHUH. PacueT mytu JBIDKECHUS (IIapUKa B KUIKOCTU, MOJCIH
U BPEMCHU JIBHOKCHHSI AIIEKTPUUYECKOI0 aBTOMOOMIIA U T.1.).
OmnpeneneHue cpeiHe CKOPOCTU CKOJbKEHUS
OpycKa WM IapuKa M0 HAKJIOHHOMN TIOCKOCTH.
Pemenue 3a1a4u Ha onpe/ieJIeHUE MyTH, CKOPOCTH
U BpEMEHU PaBHOMEPHOTO JBUKEHUSI.
Ananu3 rpaduKoB 3aBUCUMOCTH MMYTHU U CKOPOCTH
OT BpEeMEHH
3.2 | Mnepuus, macca, SBnenue unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUS CKOPOCTH
NBIOKEHHS Tel. Macca Kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IUHUIIE 00bEMA
BEIIIeCTBA

0OyCJIOBIICHHBIX HHEPIIMEH, HATIPUMEP, YTO
MIPOUCXOJUT MIPH TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMJIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKEHUE HAa BEJIOCUIIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue U aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMDKEHUSI TeJla B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3agay Ha onpeiesieHHe MaccChl Tela, €ro
00BbEMa M TNIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH TeJIa OT €r0 MacChl

IIPY B3aUMOJIEYCTBUU TEIL.

N3mepenne macchol Tea pa3aIudHbIMU CIIOCO0aMH.

OmnpenenieHre TIIOTHOCTH Tejla B pe3ysbTaTe
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cumna. Buap! cun

14

Cwuna Kak XxapakTepucTHuKa
B3aUMOJICHCTBHS TeJl.
Cuna ynpyrocTu U 3aK0H
I'yka. I3MepeHue cuibl

C MOMOIIIBIO JUHAMOMETPA.
SIBIIeHME TATOTEHHS U CUJIa
TskecTd. Cuiia TSKeCTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HeBecomocCTh.
CioXKeHue cui,
HAMPaBJICHHBIX MO OJJHOU
MPSAMOM.
PaBHOAEHCTBYIOIIIAS CHII.
Cuna tpenus. Tpenue
CKOJIBYKCHUS Y TPCHUE
nokost. TpeHue B mpupoie
1 TeXHUKE

V3y4yeHue B3aUMOJICHCTBUS KaK MTPUYHHBI
U3MEHEHHs CKOPOCTH TeJa WM ero Ae(popMaliuu.
Onucanue peaqbHbIX CUTYalluid B3aUMOICHCTBUS
TEJI C IOMOIIBIO MOJIEJIeH, B KOTOPBIX BBOJIUTCS
MOHSTHE U U300paKEHUE CHIIBI.

W3y4yenue cuibpl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTU CHIIBI YIIPYTOCTH

OT YJIJIMHEHUS] PE3UHOBOTO THYpA WU MPYKUHBI
(c moctpoenueM rpaduka).

AHanu3 NPaKTUYECKUX CUTYyAIHH, B KOTOPBIX
MPOSIBIIAECTCA IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTYyalluid, CBI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OObsicHeHNEe OpOUTATFHOTO JBUKEHUS TUTAHET

C UCITOJIb30BAHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIIHH.

H3mepenue Beca Tena ¢ TOMOMIBIO JUHAMOMETPA.
O06ocHOBaHUE 3TOTO CIIOCO0A U3MEPEHUS.
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AHanu3 1 MOJECIIMPOBAHUE SIBICHUSA HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYUEHUE TIPaBUJIA
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOU
IIPSMOM.

OnpeneneHue BEIMYNHBI PABHOIEMCTBYIOIIEH
CUIL

M3yueHne cuibl TPEHUS CKOJIBKEHUS U CHUITBI
TPEHUS MOKOS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalUi, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCTOJIB3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS

WIM yBEJIWYEHHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
IOALIMITHUKOB, IUIABAHUE BOJAHBIX )KUBOTHBIX
u Jp.).

Pemienue 3anau ¢ ucnosap3oBaHuEM GopMy
JUISL pacueTa CUJIbl TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBbI TPEHUS

Hroro no pazgeny

JlaBieHne TBepPABIX TeJI, dKUIKOCTEH U ra3o

B

4.1

Hasnenue. [lepenaua
JABJICHUSI TBEPJBIMH
TEJIaMHU, KUJKOCTSIMHU
Y ra3aMu

3

Japnenue. CriocoObl
YMEHBIIIEHUS U YBETUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS

AHanu3 1 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYyallUi, B KOTOPBIX MPOSIBISETCS CUIa
JTaBJICHUA.

O6ocHOBaHKE CIOCOOOB YMEHBILICHUS
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rasa oT ooremMa,
TEMIIEPATYPHI.
IIepenaua naBneHus
TBEPABIMHU TEIIAMH,
JKHIKOCTSIMH M Ta3aMH.
3akon Ilackamns

Y YBEJIMUCHUS TaBIICHUSL.
W3ydeHune 3aBUCUMOCTH JaBJICHUS ra3a

0T 00b€Ma U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEM Nepenaun 1aBaeHus
TBEPJBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHKE PE3yTbTATOB OMBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIIECTBA B TBEPJIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAITFHOE I0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Penrenue 3a7a4 Ha pacyeT JAaBICHUS TBEPAOTO
Tena

4.2

,HaBJIeHI/Ie KHUIKOCTH

3aBHUCHUMOCTD JIaBJIICHUS
KUJKOCTU OT TUTYOUHBI.
ITneBMaTHyecKkye MaITUHEL.
I'mopocratnyeckuit
napagokc. CooOmaromuecs
cocyabl. ['mapaBnnueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBIICHUS
KUJAKOCTH OT TIIYOMHBI TOTPYKEHUS U IJIOTHOCTU
HKUIKOCTH.

Habmonenue 1 00bICHEHHE THIPOCTATUYECKOTO
napajiokca Ha ocHoBe 3akoHa I[lackars.
N3y4yenne cooOUIaronuxcs CoCy/10B.

Pemenue 3a7a4 Ha pacyueT aBIEHUS KUIKOCTH.
OObsicHEeHNE MPUHIINTIA IEHCTBUSA
TUAPABINYECKOTO Mpecca, MHEBMATHUYECKUX
MalIuH.

AHanu3 1 00bSICHEHHUE TPAKTUYECKUX CUTYAIIHA,
JEMOHCTPUPYIOIIUX MPOSBICHUE JABICHUS
XKUJKOCTU U 3aKkoHa [lackans, Hanpumep
MPOLIECCOB B OpraHu3Me Mpu IIyO0OKOBOJHOM
HBIPSTHUU
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4.3 | AtmocdepHoe Atmocdepa 3emin DKCcnepUMEeHTAIbHOE 0OHapyKEHHUE
JTaBJICHUE U aTMOC(EpHOE NABJIEHUE. | aTMOC(EPHOTO JTaBICHHUS.
[IpruuHel CyleCTBOBAHUSA | AHAJIU3 U OOBSICHCHHE OIMBITOB M MPAKTHYCCKUX
BO3AYLIHON 000JIOUKH CUTYyAaluH, CBA3aHHBIX C JICHCTBUEM
3emun. Oneit Toppuyen. | atMocepHOTO AaBICHUS.
Hsmepenne atmochepHOro | OObsSCHEHHE CYLIECTBOBAHUS aTMOCHEPEI
JIaBJICHUA. 3aBUCUMOCTb Ha 3eMJI€ U HEKOTOPBIX IIJIaHETaX WK €€
aTMOC(hEpPHOTO JTaBJICHUS OTCYTCTBHS Ha JPYrux IuiaHetax u Jlyne.
OT BBICOTHI HaJl YPOBHEM OOBsicCHeHHE U3MEHEHUS TUIOTHOCTU aTMOC(Ephl
mops. [Tpubopsr C BBICOTOW U 3aBUCUMOCTH aTMOC(HEPHOTO
JJI1 U3BMCPECHUS JaBJICHUA OT BBICOTHI.
aTMOC(bepHOI‘O JnaBJIICHUSA Pemienue 3a/1a4 Ha pacycT aTMOC(l)CpHOI“O
JABJICHUSI.
N3yuenue yctpoiicTBa 6apomeTpa-aHepouaa
4.4 | JleiicTBHE JleficTBHE )KUJIKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHApYyKeHUE JIEHCTBUS
KUJKOCTHU U rasza Ha MOTPYKEHHOE B HUX KUJKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha [IOIPYXKEHHOE Teno. BeiTankuparomas OmnpeneneHue BHITATKUBAIOIIEH CHUIIBI,
B HUX TEJIO (apxuMmenoBa) cuia. 3aKOH | IEMCTBYIOIIEH HA TEJI0, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxomnnaBanue

B JKUJIKOCTb.
[IpoBeneHre u 0OCYKJICHHE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAUIKUBAIOIIEH CHJIBI, ICMCTBYIOIIECH HA TEIO
B JKHUJKOCTH, OT 00beMa IOTpyKeHHOM

B )KUJIKOCTh YaCTH TEJa U OT IJIOTHOCTH
JKUJIKOCTH.

IIposepxa nesasucumocmu gvlmankugaroueu
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cunvl, deticmayroujell Ha meJjio 8 HCUOKOCHU,

om maccyl meia.

HccnenoBanne 3aBUCHMOCTH Beca Tejia B BOJIE

0T 00beMa OTPYKEHHOH B KUIKOCTh YaCTH TeJa.
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
ApxuMena v yCJIOBUS IJIaBaHUS TEJl.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHUPOBAHHUE JIOJAKHU U OTIPEIeIICHUE €€
IPy30TOBEMHOCTH

Uroro no pazgeny

21

Padora u MOIIHOCTB. JHEprus

5.1

PaGora 1 MoIHOCTH

Mexanunueckas padoTa.
MomtHocTh

DKCTIEPUMEHTAIBHOE OIPE/ICIICHUE
MEXaHUYECKOU pabOThI CUIIBI TSKECTH

NIpU NAJECHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM TIEPEMELIEHUH TEIIA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.

Pacuer MomHOCTH, pa3zBUBaEMOM MPHU MOIbEME
10 JIECTHHUIIE.

Pemenne 3a1a4 Ha pacyeT MEXaHMYECKON PabOTHI
Y MOIIHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 010K, HAKJIOHHAS
IJIOCKOCTB. [IpaBuino
PaBHOBECHS pblyara.
[IpumeneHue npaBuia
pPaBHOBECHSI pbluara

K OJ10Ky. «3070TO€E

OrnpeniesieHUE BHIUTPHIIIA B CHIIE TTPOCTHIX
MEXaHHU3MOB Ha IPUMEPE phluara, HOABHKHOTO

Y HETIOJIBM>KHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue yciioBusi paBHOBECHS phlyara.
OOHapyKeHHE CBOMCTB NPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOJICHUSX,
HCITOIb3YEMBIX B OBITY M TEXHHKE, a TAaK¥Ke
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npaBwio» Mmexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY Y TEXHUKE

B KUBBIX OpTaHU3MaXx.
DKCHEepUMEHTAIbHOE JOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] Hak1OHHOM MIIOCKOCTH.
Peienue 3aa4 Ha mpUMEHEHUE TIpaBUiIa
paBHOBecus priuara u Ha pacuet KI1J]

5.3 | Mexanuueckas
DHEPrUs

MexaHnueckasi JHEPrusl.
Kunetnueckas

U TMOTCHIMAIbHASL YHEPTHUSL.
[IpeBpamenue ogHOrO BUaa
MEXaHUYECKON SHEPTUU

B JIpyTrOil. 3aKOH
COXpaHEHHUS SHEPTUU

B MEXaHUKE

3KCHCpHM€HT3J’IBHO€ ONPCACIICHUC NU3MCHCHUA
KUHETUYECKON U HOTGHL[PI&JIBHOP'I OHCPTUHU TCJIa
IIpH €TI0 CKAaTbIBAHWUH 110 HAKJIOHHOM INIOCKOCTH.
q)OpMy.TII/IPOBaHI/Ie Ha OCHOBC HUCCJICAOBAaHUA
3dKOHa COXPaHCHUA MEXaHUYECKOU OHCPIUH.
O6cy}K,ZIGHI/I€ rpanun IpuMCHUMOCTH 3aKOHA
COXPaHCHUA DOHCPIUH.

Pemienue 3aJad C UCITIOJIb30BaAaHHCM 3aKOHA
COXpPaHCHUA SHCPIun

Uroro no pazgeny 12
PesepBHOE Bpemst

OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

46



8 KJIACC

No HaumenoBanue KomnuectBo | IIporpammHoe comepxaHue OCHOBHbIE BUJIbI JICITEIIBHOCTU 00YYaIOIIUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOr 0 rpeamera
TenuioBbie ABJICHUS
1.1 | Crpoenue u cBOICTBa 7 OCHOBHBIE TIOJIOKEHUS Hab6ntoneHnue u mHTEpIpeTaIys OnbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJl. OTbITHI,
MOATBEPKAAIOIINE
OCHOBHBI€ TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpIOro, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUM
BEILECTBA.
Kpucramumueckue

1 aMopdHBIE Tela.
OOBsICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPJIBIX TEJ
Ha OCHOBE IOJI0KEHUN
MOJIEKYJIIPHO-KMHETUYECKOU
teopun. CMaunBaHue

U KalWIISIPHBIE SIBJICHUSL.
TernnmoBoe pacmpeHue

Y C)KaTHE

CBUJICTEILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIIECTBA: ONBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o oleHMBaHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00beMa
BEIIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeD,
¢dbparmenrta nosmsl Jlykpenus «O npupoje
BeIlE») C U3JI0KEHHEM 000CHOBAaHUM aTOMHOMN
TUIIOTE3BI (CMBICIIOBOE UTCHHE).

OreHka yOeIuTeIbHOCTH STUX 000CHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO JIBH)KEHUS, SIBIICHUS
nuddy3un 1 pa3Tuunii MEXTy HUIMH Ha OCHOBE
TTOJIOKEHUN MOJIEKYJIAPHO-KUHETUYECKON
TEOPUH CTPOEHUS BEIIECTBA.

OObsicCHEHNE OCHOBHBIX PA3JIMYUNA B CTPOCHUH
ra3oB, JKUJKOCTEW U TBEPJIbIX TN

C UCTIOJIb30BAaHUEM TOJI0KEHUI MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHUH CTPOECHUS BEILIECTBA.
[IpoBeaeHre ONBITOB MO BHIPALIUBAHUIO
KPUCTAJIJIOB OBApPEHHOM COJIM MJIU caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KAWUISAPHbBIC SIBJICHUS

U SIBJICHHE CMAYUBaHMUS.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeieHre U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUs1 00beMa TBEPIbIX Tell,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),
JTIaBJICHUS ra3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD JIaBJICHHS BO3JlyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BsSICHEHHE HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYCHHUS.

AHaJIU3 IPAKTUYECKUX CUTYallUM, CBA3aHHBIX
CO CBOMCTBAMH I'a30B, KHUJIKOCTEN U TBEPABIX TEN

1.2

TermnoBbie TPOLECCHI

21

Temneparypa. Cs3b
TEMIIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHHU: TeIUIoNepeiaya

U COBEpILIEHHE paOOTHL

O6ocHOBaHWE TTPaBUIT U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHME pa3IUYHBIX CIIOCOO0B U3MEPEHUS

Y IIKaJ TEMIIEPATYPHI.

Hao0nronenue u 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThI BHEIIHUX CHUJL.

Habmaronenne n 00bICHEHHE OTBITOB,
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Buabl Teronepenayu:
TEIJIONPOBOHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY nenpHas TEMI0EMKOCTh
BellecTna. TermioooMen

U TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlmaBienne

U OTBEPJ/ICBAHUC
KPUCTAJTUYECKHUX BEIECTB.
VienbpHas TeniaoTa
IUIABJICHUA.
[TapooGpazoBanue

U KoHJeHcalus. McnapeHue.
Kunienune. Y nennHas
TEIJIOTa MapooOpPa30BaHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIuBa.

VY nenbHas TeIioTa
CrOpaHwusl.

[TpuHuUIBI paObOTHI
TeraoBbIX aBurarenei KI1J]
TEIJIOBOT'O JBUTATEIIA.

o0CyXIeHNE MPAKTHYCCKUX CUTYaINH,
JEMOHCTPUPYIOIIHNX PA3TUIHBIC BUIBI
TEIUIONEePEAAUN: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue sIBICHUS TETIIO0OMEHA

IIPY CMCIIIMBAHUY XOJIOAHOU U TOPSYCH BOJIBI.
HabmiofeHre ycTaHOBICHUS TETIJIOBOTO
PaBHOBECHS MEXKy TOpSYEH U XOJIOIHOUN BOJIOH.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TEIUIOTHI, MTOJIYYCHHOTO BOJIOW IMPH TEINTIO0OOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Omnpenenenue (M3MEpPEHUE) YACITHHOM
TEMJI0EMKOCTH BEIIeCTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

U TEIJI00OMEHE.

AHaNu3 CUTYyaIMil MPaKTHYECKOTO
UCIIOJIb30BaHMS TEIJIOBBIX CBOMCTB BEIIECTB

¥ MaTEpUaJIOB, HAIIPUMED, B HEIIX
IHEProcOEepeKEHUs : TEIIIOU30ISA LN,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HaGmronenue siBneHuit ncrnapeHus

Y KOH/ICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
Pa3IUYHBIX JKUAKOCTEM.

OObsicHEeHHE SIBICHUN UCTTapeHUs
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TermnoBble ABUTATENN

Y 3aI1Ta OKPYKAIOLIEH
Cpenpl.

3aKOH COXpaHEHHUs

Y IPEBPAIICHUS SHEPTUH
B TEIUIOBBIX MPOIIECCaX

Y KOHJICHCAIlU1 HAa OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Habmtonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,
B TOM UYHMCJIE 3aBUCUMOCTH TEMIIEPATyphI
KUIICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTETLHOMN
BJIQ)KHOCTHU BO3/1yXa.

Haburonenue npoiiecca mjiaBjieHus
KPUCTAJUTMYECKOT 0 BEIlIeCTBa, HAIPUMeED, JIb/a.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAIUTMYECKUX TeJl U pa3MArdyeHus

IIPU HArpEeBaHUU aMOP(HBIX TE.

Onpenenenue (M3MEPEHUE) YIEIbHON TETIOTHI
TUTABJICHUS JIJIA.

OObsiCHEHUE SIBICHU TIIaBICHUS

U KPUCTAJUTU3allUU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI.

Pemenue 3ama4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaaun MPpH TUTaBICHUH

Y KPUCTAJUTH3AIMY, UICTIAPCHUH U KOHJICHCAIIUH.
AHanu3 CUTYyaIil MPaKTHYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaIpuMep, MOIyYEHUE CBEPXUUCTHIX
MaTepuasnoB, COJIEBasi FPesiKa U Jp.

AHanu3 paboThl U 00bSICHEHUE TPUHIUIIA
JEUCTBHS TEJIOBOTO JIBUTATESL.
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Brruncnenue koamyecTa TEMIOTHI,
BBIJICJISIFOLETOCS IPU CTOPAHUHU PA3ITUYHBIX
BUA0B ToruiuBa, U KIIJ[ aBurares.
OO0cykIeHHe SKOJTOTUUECKUX MOCIEACTBUN
HCTIOJIb30BAaHUS JBUTATEIECH BHYTPEHHETO
CrOpaHMsl, TETUIOBBIX U THAPOIIIECKTPOCTAHIIUN

Hroro no pazgeny

28

3J'leKTpI/I‘-leCKI/Ie U MAaTrHUTHBIC ABJICHUA

2.1 | DnekTpuueckue
3apsbl.

3apsKeHHBIE TENa

U UX B3aUMOJICHCTBUS

7

DIIeKTpuU3alus Tedl.

JIBa pona 3JIeKTpUIECKUX
3apsanoB. Bzaumoperncteue
3apsKEHHBIX TeJl.

3akoH KysnoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPAJI0B

U PACCTOSIHUS MEXKTY
TEJIaMH).
DIEKTPUYECKOE TIOJIE.
HanpsxenHoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cyniepno3unuu
AIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snextpruecknx
3apsiIOB. DI€MEHTapHbII
AIEKTPUUECKUH 3apsi.

HaGnroneHue v mpoBejieHrEe OBITOB

10 AJICKTPU3AIUHU TEJI TPU CONPUKOCHOBEHUH

Y UHIAYKIMEH.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO Y Pa3HOUMEHHO 3aps’)KEHHBIX TEI.
OOBsiICHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEN

C MCHOJb30BaHUEM 3HAHUHM O HOCHUTEIISX
AIIEKTPUYECKUX 3aPs/I0B B BEIIECTBE.
Pacno3HaBaHue 1 00bSICHEHHE SIBJICHUH
AJIEKTPU3AILIMHU B IOBCEAHEBHOM KU3HHU.
HaoOnronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIONIUX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsija.

HaOmtoeHre onpITOB O MOASTUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO MOJIA.
HccnenoBanue neUCTBUS SJICKTPUIECKOTO MOJIS
Ha MPOBOJIHUKU U TUDJICKTPUKH
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Ctpoenue aToma.
IIpoBonHMKH

U JUDJIEKTPUKH. 3aKOH
COXpaHEHMS IIEKTPUUYECKOTO
3apsga

2.2

IlocTosHHBIN
BJIEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.

Y cnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTouyHuKY MOCTOSTHHOTO
TOoKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XUMHUYECKOE,
MAarHuTHOE).
DIEKTPUUECKU TOK

B )KMJIKOCTSIX U razax.
DneKkTpuyecKas 1elb.
Cuuia Toka. DIeKTprUIecKoe
HaIpsKEHUE.
ConpoTtuBiieHUE
MIPOBOJIHUKA. Y IEITBHOE
CONPOTHUBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
nend. [locinenoBareaprHOE
Y MapajuielIbHOE COeIMHEHUE
MIPOBOJTHUKOB.

PaGoTa u MomHOCTH
AIEKTPUYECKOTO TOKa.

Hab6ntonenue pa3iudHbIX BUOB JEHCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHJIOB JICMCTBUS B TIOBCETHEBHOM KU3HMU.
Habutonenre BO3HHKHOBEHUS Ta30BOT0 pas3psiia
Y 3JIEKTPUYECKOT0 TOKA B KHUJIKOCTH.

COopKa 1 UCTIBITAHHE IIEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKa.

H3mepeHue cuibl TOKa aMIIEpMETPOM.
H3mepeHue 37eKTpUIeCKOTo HanpsiKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHUS TPOBOIHUKA
OT €ro JJIMHBI, IJI0IIAIH TONEPEYHOT0 CEUCHUS
U Matepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka npaBuiia CI0KEHUS HANPSIKEHAN
IIPY MOCIIEIOBATEILHOM COCAMHEHUH JABYX
PE3UCTOPOB.
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3akoH /[xxoyns—Jlenua.
DIIEKTPUUYECKHUE 1IETTH

U IOTpeduTeNnu
3JIEKTPUYECKOU YHEPIUHU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuia i CUIIbI TOKA

IIPH [TapaJUIEIbBHOM COEUHEHNH PE3UCTOPOB.
AHanu3 cuTyauuii NoCJIe10BaTEeIbHOTO U
MapajIeIbHOr0 COEAUHEHUS TPOBOTHUKOB

B JJOMAIIIHUX AJIEKTPUUYECKUX CETSIX.

Pemenne 3agau ¢ ucnonb3zoBaHuem 3akoHa Oma
u GopMyIT pacyeTa dJIEKTPUUECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM

Y MapajuieIbHOM COECIMHEHUU TTPOBOJTHUKOB.
Onpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOLHOCTH 3JIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HANPSIKEHUSI HA HEMl.
Omnpenenenue KIIJ] narpeBatensi.
HccnenoBanue npeodpa3oBaHus YHEPTUU

IIPU MOJIbEME IPy3a IEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPONCTBA U IPUHITUTIA IEHCTBUS
JIOMAIITHUX JIEKTPOHArPEBATEIBLHBIX MPUOOPOB.
OObsicHEHNE TPUYMH KOPOTKOTO 3aMbIKAHUS

Y MIPUHIIUIIA TEUCTBUS IJIABKUX
MIPEAOXPAHUTENICH.

Pewenue 3aaa4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

IlocTOssTHHBIE MATHUTEIL.
B3auMmonaeiictBue

HccnenoBanye MariuTHOTO B3aMMOJIEUCTBUS
MOCTOSHHBIX MArHUTOB.
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MMOCTOSIHHBIX MAarHUTOB.
MarHuTtHoe noiJie.
MarunuTHOE 110JIe 3eMIIH

U €TI0 3HAaUCHHE JIUIS KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHUKE. J[ericTBHE
MarHUTHOT'O TOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENh
IMOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
3JICKTPOABUTATENIEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIIOPTE

N3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3ICICHUH.
HccnenoBaHnne MarHuTHOTO B3aUMOIEHCTBUA
MOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICTICHUH.
[IpoBeneHue ONBITOB MO BU3yaTU3AIUHU MOJIA
MOCTOSIHHBIX MarHuTOB.

N3ydeHue siBIeHUS HAMarHU4MBaHUS
BEIIIECTBA.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3aUMOJACHCTBUA KaTyIIKH
C TOKOM ¥ MarHuTa OT CWJIbl U HAPaBJIECHUS TOKA
B KaTyIIKE.

AHaJIu3 CUTyalluil MPAKTUYECKOT0 TPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKHUX
YCTPONCTBAX, MPOMBIIIICHHOCTH, MEUILIHE).
N3yueHune nercTBUsI MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydenue AenCTBUS 3JIEKTPOABUTATEIS.
N3mepenune KII/I anekTpoaBuratenbHOM
YCTaHOBKH.

Pacno3zHaBaHue u aHaIU3 pa3IUIHbIX
MIPUMEHEHUN AIEKTPOJIBUTATENIEH
(TpaHcOpT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DrekTpoMarHuTHasl
WHTYKIHS

Omneiter @apanes. SBienne
3JIEKTPOMAarHUTHOM

uHaykuu. IIpasuiio Jlenna.

DIIEKTPOreHepaTop.
CnocoObl osTy4eHusl
3JIEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIUU

Ha BO300OHOBIISIEMbBIX

OMnBITHI IO HCCICOAO0BAaHUIO SABJICHUA
3J'I€KTpOM3,FHPITHOI>1 HHAYKIOWH: UCCIICA0BAHHNC
W3MEHCHUM 3HAYCHUS U HarpaBJICHUA
HHAYKOHUOHHOI'O TOKa

UCTOYHHUKAX SHEPTUU
Uroro o pazaeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IT1IO ITPOTPAMME
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9 KJIACC

No HaumenoBanue KomnuectBo | IIporpammuoe coaepxkanue | OCHOBHBIE BUJIBI ACSATEILHOCTH O0YUAOITUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
Mexannyeckue siBJICHUA
1.1 | Mexanuueckoe 10 MexaHnuecKoe ABUKEHHUE. AHanu3z 1 00CyXIeHHE PA3TUUHbIX TPUMEPOB

JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

MarepuanbHas TOUKA.
Cucrema otcuera.
OTHOCHUTENIBHOCTh
MEXaHUYECKOTO JIBUIKCHUS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JBUKEHUE.
HepaBromepHoe
NPSIMOJIMHENHOE JBU)KEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpPOCTH TeJa MpHu
HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPAMOJIMHENHOE JBUKCHHUE.
CBoOonHOE TazicHue.
Omnpitel ['anumnes.
PaBHOMEpHOE nBHXKEHNE

10 OKPYKHOCTH.

[Tepuon m wactora
obparmenus. Jlnneinas

Y YIJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUS.
OO6cyxIeHre rpaHull IPUMEHUMOCTH MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHUYECKOTO JIBHYKCHUS
pa3IMYHBIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXaHHUYECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4eckoro ABUKEHUS Tella
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJTHOTO ¥ TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX
TEJ OTCYETA.

AHanu3 Tekcta ['anunes 00 OTHOCUTEIbHOCTH
JIBUYKEHUST; BBITIOJIHEHUE 3a/IaHHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
OpycKa WM IBMKCHHS IIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHre clIocO00B

56



[lenTpocTpeMuUTeNbHOE
YCKOPEHUE

MPUOIMIKEHHOTO ONIPEACICHUS MTHOBEHHOM
CKOPOCTH.

OmnpezaeneHue CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIapUKa B KUIKOCTU, MOJACIH
AIEKTPUYECKOT0 aBTOMOOWIIS | T. I.).
Onpenenenue nyTH, MPOKWICHHOTO 32 JaHHbBIN
MIPOMEXKYTOK BPEMEHHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBIDKCHUS OT BPEMEHHU.

OO6cyx1eHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoMeTpoB).

Bobluncienue myT ¥ CKOpOCTH MPH
PaBHOYCKOPEHHOM MPAMOJIMHEUHOM JIBUKECHUU
Tena.

OnpeneneHue NpoNuIEHHOTO MYTU U YCKOPEHUS
JBIDKCHHMS Tea 10 rpaduKy 3aBUCUMOCTH
CKOpPOCTH paBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO
JIBMOKEHUSI T€a OT BPEMEHHU.

IIposepra ecunomeswi: eciu

npU PaeHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 HeyemHuwlx yucei, mo
COOMBEMCmM8EYIOuWUe NPOMENCYMKU 8PEeMEHU
00UHAKOBYL.

OrnpenenieHue yCKOpEHUs Tefa

IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU
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110 HAaKJIOHHOM IIOCKOCTH.

N3mepenue nepro/ia M 4acTOThl 0OpaIleHust
TeJa MO OKPY>KHOCTH.

Ornpenenenne CKOpoCTH paBHOMEPHOTO
JIBMOKEHUS Teja MO0 OKPYKHOCTH.

Peuienue 3aa4u Ha onpeeneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOr0O JIBUXKEHUS pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHNE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMepax CBOOOTHO
MMaJIaoIINX TEJ, IBMKCHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U . )

1.2

B3aumoneiictBue tem

20

[Tepseblii 3akoH HproTOHA.
Bropoit 3akoH HeroToHa.
Tperuit 3akon HproToHA.
[IpuHUMI cynepno3unuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS TIOKOS, IPYTUE BUJIbI
TPEHUSI.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOIO TATOTCHHUS.

Y ckopeHue cBOOOIHOTO
najeHus. /J[BrkeHue miaHer

HabGmronenue n 06CyxieHre OnbITOB

C IBIDKEHUEM TeJIa IPH YMCHBIIICHUH BIIASTHHS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHUKCHHIO.
Amnanns tekcra ['annies ¢ onmucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAOIIIETO 3aKOH MHEPITUH;
BBITIOJTHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyxJIeHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA WHEPIIMU B Pa3IMUHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUYICCKUX
SIBJICHUH, TIPOUCXOASAIINX B CHCTEME OTCUYECTA
«Temexka» npu ee paBHOMEPHOM
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Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTts 1 neperpysku.
PaBHOBeCHE MaTepuanbHON
TOYKHU. AOCOIOTHO TBEPAOE
Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPENJIEHHON OChIO
BpauieHusa. MOMEHT CHUJIBIL.
LenTtp TsxecTH

Y YCKOPEHHOM JIBFDKCHHH OTHOCUTETHHO
KaOuHeTa (HU3UKU.

JlencTBus ¢ BEKTOpAMU CHUIL: BBITIOJIHEHUE
3aJJaHUH 10 CJIIOKEHUIO ¥ BEIYUTAHUIO
BEKTOPOB.

Habntonenne u/uiv npoBeieHUe ONbITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTH YCKOPEHUS
TeJa OT MPHUJIOKEHHON K HEMY CHJIBI M1 MACChI
Tena.

Ananus 1 00bsICHEHHE SIBJICHUI

C UCTIOJIL30BaHNUEM BTOPOTro 3akoHa HeroToHa.
Pemenue 3a1a4 ¢ UCMoib30BaHUEM BTOPOTO
3akoHa HbroTOHA M TIpaBUiia CJI0KEHUS CHJI.
OmnpeeneHue )KeCTKOCTH MPYKUHBI.

AHanu3 CUTyalui, B KOTOPBIX HAOIIOMAr0TCSI
ynpyrue neopManuu, 1 uX 00bICHEHUE

C HCTIOJIb30BaHWEM 3akoHa [ 'yka.

Pemienue 3a1a4 ¢ ucnosib30BaHUEM 3aKoHa | 'yka.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPCHUS
CKOJIBYKCHHSI OT CHJTBI HOPMaJIbHOTO JTaBJICHUSI.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0OBaHUS.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIBKCHHUSI.

V3mepeHne CHITBI TPEHUS TTIOKOSI.

Penrenune 3a1a4 ¢ HCIOIB30BaHUEM (POPMYJTBI
JUTSL CHJTBI TPEHUS CKOJIBKCHHUSL.

AHam3 IBUKCHUS TEJ TOJIBKO M0 ISHCTBHEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaJICHUS.
OOBsiCHEHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOHOT'O IAJICHHUS OT MAacCChI TEJA.

O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLLIEN MEXAY ABYMS TeJIaMH

(711 pa3HBIX Mace).

AHanu3 IBMKEHUS HEOECHBIX TEJl

1OJT JCMUCTBUEM CHJIBI TATOTCHUS

(c MCITOJIb30BaHUEM JOTIOTHUTEIBHBIX
HUCTOYHUKOB MHGOPMAIIUN).

Pernrenue 3ama4 ¢ uCnoab30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJISL pacueTa CUJIbI TIKECTH.

AHaJIN3 OpUrMHATBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOIO TATOTECHUS; BHITIOJHEHUE 3a]JaHU I
10 TEKCTY (CMBICJIOBOE UTCHUE).

HabGmronenue n 06Cy)aeHre OmbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBHOKCHUM.

AHau3 yCJI0BUN BOSHUKHOBEHUSI HEBECOMOCTH
U TIePETPYy3KHU.

Pemenue 3a1a4 Ha onpe/iesieHUe Beca Teja

B PA3JIMYHBIX YCIIOBUSX.

AHanu3 cuJl, AeUCTBYIOIINUX HA TEJIO,
MOKOsIIIIeecs] Ha OIope.

OrnpenienieHUe IEHTPA TSHKECTH Pa3IUYHbBIX TEl
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1.3.

3aKOHBI COXPAHEHUS

10

Nmnynsc tena. U3menenue
UMIIyJibca. IMIyJibC CUIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBH)KEHUE.

Mexanuueckas pabora

¥ MOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU

u paboTsl. [loTeHnnanbHas
SHEPrus Tena, HOIHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHunanbHas SHEPTUS
CKAaTOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPTHUH. 3AKOH COXPaHECHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX NIepejady UMITYJIbca

P B3aUMO/ICHCTBUU TEJI, 3aKOH COXPaHCHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TE.

AHanu3 CUTyaluil B OKpYyKarolen Ku3HH

C UCIIOJIb30BAHHEM 3aKOHA COXPAHCHUS
HUMITYJIbCa.

Pacno3naBaHue SBJICHUS PEAKTUBHOTO
JIBIDKCHHUS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0HA COXPAHECHHS UMITYJIhCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOICHCTBUSI TEI
(Ha mpuMepax HEYNPYTroro B3auMoOICHCTBUSI,
YIPYToro HEHTPAIBHOTO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBHXKHO).

Pelrenne 3aad ¢ HCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue padOThl CUIIBI YIPYTOCTH

IIpU OABEME TPy3a C UCIOIb30BAaHUEM
HETMOJABUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne NoTeHIMaIbHOM Y3HEPTHUH YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBIL.

N3mMepeHne KNHETUYECKON SJHEPTHUH TEJIa

MO JJINHE TOPMO3HOTO MYTH.
DKCIEPUMEHTAIBHOE CPAaBHEHHE U3MEHEHUS
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MOTCHUUAIBHOU U KHHETUYECKOM DHEPTUM TENa
IIpY JBUXKEHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIepUMEHTAJIbHAs IPOBEPKaA 3aKOHA
COXpPAaHEHHUs MEXaHUYECKOU DHEPIUU

npyu CBOOOJHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU SHEPIUM IS pacyera

HOTCHHH&J’IBHOﬁ U KMHECTUYECKOU SHCPI‘I/Iﬁ TCia.

Pemenue 3aa4 C UCITIOJIB30BAHHUCM 3daKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHN

Hroro no pazgeny

40

MexaHnuyeckue KoJ1e0aHus M BOJTHBI

2.1

Mexaanueckue
KoJicOaHUs

7

KonebarensHoe ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTYyAA.
MaremaTuueckui u
MPY>KUHHBIA MasITHUKHU.
[IpeBpaiienue sHeprun
pH KosiebaTeIbHOM
JBUKECHUU.

3aryxarormue KojaeoaHusl.
Breinyxnennsie koaeOaHusl.
Pe3onanc

HaOmronenue koxeOauuii Mo JeiiCTBUEM CHUIT
TSOKECTU U YIIPYTOCTU U OOHAPYKECHHE
MO00HBIX KOJICOAHHH B OKPYIKAIOIIIEM MHUPE.
AHanu3 kojie0aHu rpy3a Ha HUTH

Y Ha MPY>KUHE.

OmnpeneneHue 4acTOThl KoJIeOaHUM
MaTeMaTUYE€CKOI0 U MPY>KUHHOT'O MasITHUKOB.
HaOmnronenue u 00bICHEHUE SIBJICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH MIEPUOIA
KOJIeOaHUH TIOIBEIIICHHOTO K HUTH I'py3a

OT JJIUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHMI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

Hab6mronenue u 00CyXI€HUE OTIBITOB,
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JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPUOIA
KOJIcOaHMIA TTPYKUHHOTO MasITHUKA OT MACChI
Ipy3a U KECTKOCTH MPYKUHBI.

IIpuMeHeHne MaTeEMaTU4YECKOT O

Y MPY>KHHHOT'O MAsTHUKOB B KAUE€CTBE MOJICIICH
JUTS ONTCaHUs KOJIeOaHU B OKpPYKaOIIEM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHHEM
VI OIICHKOW 9acTOTHI (TIepro/ia)
Kos1e0aHuH.

Hsmepenue yckopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJHBL.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoonsHbIE

Y TIOTIEPEYHbIC BOJIHBI.
JImMHa BOJIHBI M CKOPOCTbH €€
pacnpocTpaHCHUS.
MexaHn4eCcKue BOJTHBI

B TBEPJIOM TeJIE,
CEMCMUYECKNE BOJIHBI.
3ByK. [ poMKOCTB 3ByKa

Y BbICOTa ToHA. OTpakeHue
3Byka. MH(ppa3ByK

U yJIBTPa3BYK

OOHapy>KeHHE U aHAJTU3 BOJTHOBBIX SIBICHUM
B OKPY>KaI0IlleM MHpE.

Habmronenue pacnpocTpaHeHus PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ 00HapyKEHUE aHAJIOTUYHBIX BUI0B BOJIH

B NpUpo/ie (3BYK, BOJHBI Ha BOJIE).
Brrunciienue AMHbI BOJTHBI M CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCNEpUMEHTAILHOE ONPEIeTICHUE TPAHMUII
YaCTOTHI CIBIIINMBIX 3BYKOBBIX

KoJIeOaHuH.

Habmronenne 3aBHCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

HabGntonenue n o0bsicCHEHUE SIBIICHHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHanu3 OpUrHHAIBLHOTO TEKCTA, OCBSAIEHHOTO
WCII0JIb30BaHUIO 3BYKA (WU YIbTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIUHE U JIP.); BBITIOJIHCHUE 3aJaHUN

M0 TEKCTY (CMBICJIIOBOE UTEHHUE)

Hroro no pazgeny

15

3HeKTp0MaFHI/ITH06 moJI€ U 3JICEKTPOMATIHUTHBIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxaeHnit, 000CHOBBIBAIOIINX
nose DNEKTPOMArHUTHBIC BOJTHBL. | B3AUMOCBS3b AJICKTPUUSCKOTO0 U MAaTHUTHOTO
Y DJICKTPOMAarHUTHBIC CaoiicTBa TOJIeH.
BOJTHBI AJICKTPOMAarHUTHBIX BOJIH. DKCHEPUMEHTAILHOE H3yUYEHNE CBOWCTB
[IIkaya 3JIEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. VMcnonp3oBanme C TIOMOIIIbI0 MOOMIIBHOTO TeedoHa).
AIIEKTPOMArHUTHBIX BOJH AHanu3 peHTTeHOBCKHX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHu3ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX POSIBICHHUSI
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3TYyYEHUs B IPUPOJIE:
BonnoBblie cBoiicTBa cBeTa YKUBBIC OPTaHU3MBbI, U3Ty4eHUsI HEOCCHBIX TEI
(CMBICTIOBOE UTEHHUE).
PacrioznaBanue u aHanu3 pa3InyHbIX
MPUMEHEHHUH JIIEKTPOMArHUTHBIX BOJTH
B TCXHHKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3ama4 ¢ uicnonab3oBaHueM GoOpMyT
JUTSI CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH, ITTUHBI
BOJIHBI ¥ YACTOTHI CBETA
Uroro no pazneny 6
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CBeToOBBI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunenoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceta. [lmockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOIINX
SIBIICHUC TIPSIMOJIMHEHHOTO
pacrpoCTpaHEHUS CBETA

(BOBHUKHOBEHHUE TE€HU U MOJIYTEHN),

Y X UHTEPIPETAIHS C UCTIOIb30BAaHHEM
MOHSITUS CBETOBOTO JIyua.

OOBsiICHEHHE U MOJICTUPOBAHUE COTHEUHOT'O
Y JIYHHOT'O 3aTMEHUI.

HccnenoBanue 3aBUCUMOCTH

yriia OTPa)KEHUsI CBETOBOTO JIy4a OT yriia
NaJICHMS.

N3yyeHune cBONCTB N300paKE€HUs B IJIOCKOM
3epKaje.

HaOmroienue n 00bsICHEHHE OIIBITOB

10 TIOJTYYE€HUIO U300paKEHU I B BOTHYTOM

U BBIMTYKJIOM 3€pKajiax.

HaOmnronenue u 00bsICHEHUE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3TUYHBIX CPEJI, B TOM YHCIIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEIOMIJICHHS OT YTJIa TIaJICHHs CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIION.
Pacno3znaBaHue SIBIICHUM OTPAKEHUS

Y TIPEJIOMJICHUS CBETa B TOBCEHEBHOM
KU3HU.
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AHanu3 1 00bSICHEHHUE ABJICHUS ONTHYECKOTO
MUpaxa.

Pemienue 3a7a4 ¢ UCIOJIB30BaHUEM 3aKOHOB
OTpaXeHMsI U MIPEJIOMIICHUS CBETa

4.2 | JIMH3BI ¥ OITHYECKHE 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnue nzo0pakeHUM ¢ TOMOIIIBIO
IPUOOPHI Onruyeckas cucteMa coOuparoIieil U pacceuBarOIICH JTHH3.
dbotoanmapara, mukpockomna | OnpeaeneHue GOKYCHOTO pacCTOSHUS
u Teneckona. ['na3 kak Y ONTUYECKON CUJTBI COOUpAIOIIIEH
OTITHYECKAsl CUCTEMA. JIUH3BIL.
bnuzopykocTh AHanu3 ycTpoNCTBa U MPUHITUTIA ICUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
dboToanmapaTa, MUKPOCKOIIa, TEJIECKOTA.
W3yyenune Mozenu riia3a Kak ONTHYECKOM
CUCTEMBI.
AHanu3 siBJeHUN OJU30pYKOCTH
U TaJTbHO30PKOCTH, IPUHIIUIIA IEHCTBUS
OYKOB
4.3 | Pasnoxenue 0eoro 3 Paznoxxenue Genoro ceera HaGmronenue pasnoskeHust 6€J10ro cBera
CBETa B CIIEKTP B criekTp. OnbIThl HpIOTOHA. | B CHIEKTD.
CroxeHune CreKTpaTbHbIX Habmronenne n o0bsiCHEHHE OTIBITOB
uBeToB. Jucnepcus ceera 0 MOJYYEHHIO OEJIOr0 CBETA MPU CIIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHue u 00ObICHEHNE ONIBITOB
10 BOCIIPUSITUIO LIBETA MPEIMETOB MIPU UX
HaOII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazpeny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucnyckanue u Omnbitel Pe3epdopna OO6cyxnenue 1enu onbiToB Pesepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHEeTapHas MOJIEIb 10 UCCIIEJOBAHUIO AaTOMOB, BBIIBUKEHNE
aTOMOM atoma. Monens atoma bopa. | THIIOTE3 O BOBMOXKHBIX PE3yJIbTaTaX OIBbITOB

HcmyckaHue 1 MOTJIOMICHHE | B 3aBUCUMOCTH OT IIPEATIONAraeMOro CTPOEHUS

cBera aToMoM. KBaHTHI. aTOMOB, (hOPMYJIMPOBAHUE BHIBOJIOB

JIuHeiyaThie CIEKTPbI 13 pE3YJIbTAaTOB OIBLITOB.
OO6cyxaeHne NpoOTUBOPEUni MIaHeTapHON
MOJENIHN aTOMa U OCHOBaHUH ISl TUIIOTE3BI
Bbopa o cranmoHapHbIX OpOUTaX IIEKTPOHOB.
Habuntonenue CriTomHbIX U TUHEHYaThIX
CIEKTPOB U3JIYyYEHHUSI PA3TUYHBIX BEIIECTB.
OOBbsicHEHNE TMHENYATBIX CIIEKTPOB U3ITY4YECHHUS

5.2 | CtpoeHune aTOMHOTO PagnoaktuBHOCTB. Anbga-, | OOCyKaeHHE BO3MOXKHBIX TUIIOTE3 O MOJIETSAX

saqpa

OeTa- ¥ raMMa-u3Iy4deHUsI.
CtpoeHue aToMHOTO sijipa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3otomnsl.
PamnoaxkTuBHEIE
npespatenus. [lepuon
roJjypacnaja aTOMHbBIX SIJIEP

CTPOEHHUS Sapa.
OmnpeneneHue cocTasa siep 1o 3aJaHHbIM
MAaCCOBBIM H 3apsIIOBBIM YHCIIaM

U 110 TTOJIOKEHHUIO B IEPUOJUIECKOM crcTeMe
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SApa U ero
MOJIOKEHHUS B IEPUOJIMUECKON cucTeEME

MpU 0-pPaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusm.

OOHapykeHHe U U3MEPEHNE PAIHALIMIOHHOTO
¢dboHa ¢ TOMOIIBIO TO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTH.
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Ananu3 OMOJOTHYECKUX U3MEHCHUH,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Vcnonb30BaHne paMiOAaKTUBHBIX M3TYUCHHUN
B MEUIIMHE

5.3 | SnepHble peakuu 7 Snepubie peakuuu. 3akoHbl | PelieHue 3a1a4 ¢ UCHO0JIb30BAHUEM 3aKOHOB
COXpaHEHUS 3apsiI0BOr0O COXpaHEHUS MAaCCOBBIX U 3apsiIOBBIX YHCET
¥ MacCOBOT'O YHUCEIL. Ha OIPEJICIICHUE PE3YJILTATOB SIIEPHBIX
OHeprus CBs31 aTOMHBIX peaKiui; aHAIU3 BO3MOKHOCTH
sinep. CBsA3b Macchl WJIM HEBO3MOKHOCTH SIIEPHON pEeaKLUu.
U 3Hepruu. Peakuuu cunresa OlLieHKa SHEPTUH CBSI3U SAEP C UCTI0JIB30BAHUEM
" JCIICHUA AaCP. NcTtounuku (I)OpMyJIBI DUHIITENHA.
sHepruu COHIA U 3BE3]1. OO0cyxIeHHe TIePCIIEKTUB UCII0JIb30BAHMS
SlnepHast SHEPreTHKA. YIIPABISIEMOTO TEPMOSIICPHOIO CUHTE3A.
J{eHCTBHsI paIHOaKTHBHBIX OO6cyxaeHre TPEeUMYIIECTB U IKOJIOTHIECKUX
U3JTy4E€HUHN Ha )KUBBIC npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPTeTUKON
OpraHu3MbI

Htoro no pazgeny 17

IHoBTOpUTEIBbHO-0000 AT MOYJIb

IToBTOpEHUE 9 Cucrematuzanus BrimosiHeHne yueOHBIX 3a/1aHUi, TPEOYIOIINX

1 00001eHre
coJiepKaHusI Kypca
bu3ukm 3a 7-9 KIacchl

1 00001IeHIE TTPEIMETHOTO
COJICP’KaHUs U OIbITA
JeSITeITHHOCTH,
pUOOPETEHHOTO

IIPY U3yYEHUU BCETO Kypca
(bU3HKH OCHOBHOTO OOIIIETO
o0pa3zoBaHMs.

JEMOHCTpAllMd KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— MPUMEHEHHUS TTOJTYYEHHBIX 3HAHUM

JUIS HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,

B [TIOBCE/IHEBHOU KM3HU U BBISABICHUS
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[Tonroroska k

OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOpABIIMX 3TOT YUeOHbIN
npeaMer

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— MPUMEHEHHSI OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX

YMEHUH

JUISL UCCJIEIOBAHUS (PUBHUECKUX
SABJICHUM, B TOM YHUCIIE JII1 IPOBEPKU
TUIIOTE3

Y BBIABJICHUS 3aKOHOMEPHOCTEH.
PelieHue pacueTHbIX 3a7a4, B TOM YUCIIE
MPEIOIarauX UCII0JIb30BaAHUE
bu3nIecKnX MojieJel 1 OCHOBAaHHBIX Ha
COZECPKaHUHU Pa3JIMYHBIX PA3JEIIOB Kypca
bu3uKH.

BelInosiHeHMe U 3a11uTa rpyInmnoBbIX

VI UHAUBUIYAJIBHBIX IIPOEKTOB,
CBSI3aHHBIX C COJIEPYKAHUEM Kypca (HU3UKU

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pazpen

1. ®u3uka 1 e€ poJib B MO3HAHUM OKPY:KAKOLIEro MUPa

11

®du3uKa - HayKa 0 IPUPOJIe

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/A-fizika

1.2

dusznyeckre BEITMINHBI

bu6mmoreka [IOK
https://m.edso00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

1.3

ECTGCTBCHHOHay‘{HBIP'I METO/J IO3HAHUA

bu6mmoreka [JOK
https://m.eds00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro o pasaciy

6

Pa3znea 2. IlepBonayajibHble CBeIeHUS O CTPOEHUH BelllecTBa

2.1

Crpoenue BelecTa

bu6mmoreka [JOK
https://m.edso0.ru/7f416194
®OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

29 JIBH>KeHME U B3aUMOJICVCTBHAE YaCTHI]
' BEIIIECTBA

bu6mmoreka [IOK
https.//m.edsoo.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. JIBuskeHHe M B3aUMoO/IelicTBUE TeJl

3.1 MexaHnuecKoe OBMKEHNE

bu6moreka [IOK
https://m.edso00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

3.2 Wuepnus, Macca, MIOTHOCTh

bu6mmoreka [IOK
https://m.eds00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

3.3 Cuna. Bunpe! cun

14

bubnuoreka [JOK
https://m.eds00.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
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4.1

Jasnenue. Ilepenaua nasieHus TBEPABIMU
TCJIaMU, ) KUJAKOCTAMU U I'a3daMu

bu6mmoreka [IOK
https.//m.edsoo.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.2

JlaBiaeHue KUJAKOCTH

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.3

ATMoOcdepHOe naBieHne

bu6moreka [IOK
https://m.edso0.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

bu6mmoreka [IOK
https://m.edso00.ru/7f416194
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Uroro no pazneny

21

Pa3znen 5. Pabora u MOIIHOCTB. JHeprus

5.1

PaboTta 1 MOIIIHOCTH

bubnuoreka [JOK
https://m.eds00.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTLIe MCXaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
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list/4-fizika

5.3

Mexanudeckast SHEpPTrus

bu6mmoreka [{OK
https://m.edso0.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

12

PesepBHOE Bpems

bubmmoreka [{OK
https://m.edso00.ru/7f416194
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TenuioBble sAiBJIeHUS
bubmmoreka [{OK
https://m.edso0.ru/7f4181c
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 £
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edso0.ru/7f4181c
12 TennoBsie mporecch 21 1 5 &
OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 28
Paznea 2. DieKkTpuYecKue 1 MATHUTHBIE SIBJIEHUS
bubnuoreka [JOK
https://m.edsoo.ru/7f4181c
51 DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIC Tella 7 1 e
' U UX B3aUMOJCUCTBHE DOU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
2.2 I1oCTOSAHHBIN 2NEKTPUYECKUI TOK 20 2 7 bubnuoreka [IOK

74


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

https://m.edsoo.ru/7f4181c
e

®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

2.3 MaruuTHsble ABJIIEHUS

1.5

bubmmoreka [{OK
https://m.edsoo.ru/7f4181c
e

DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

24 DNeKTpOMarHuTHask UHIYKIUS

bu6moreka [IOK
https://m.edsoo.ru/7f4181c
e

OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

Pe3epBHOE Bpemst

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
e

®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne i/ P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
bubmmoreka [{OK
https://m.edsoo.ru/7f41ada
11 MexaHn4ecKOe JBMKEHHUE U CIIOCOOBI €ro 10 1 6
' OTTHCAHUS ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
1.2 Bsaumoneiictsue Ten 20 1 3 6
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
1.3 3aKOHBI COXPaHEHUS 10 3 6
DOU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 40
Paznen 2. Mexanuveckue KoJieOAHUS M BOJIHbI
2.1 MexaHn4ecKre KoJIcOaHus 7 3 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41ada
6

®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a
6

2.2 MexaHnueCcKe BOJTHBI. 3BYK 8 =
®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazgeny 15

Paspgen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

3.1 6 -~
3JIEKTPOMATHUTHBIE BOJIHBI OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubnuoreka [JOK
https://m.edsoo.ru/7f41ada
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 b
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 bubnuoreka [IOK
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https://m.edsoo.ru/7f41ada
6

®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.3

Pa3noxxenue 6enoro cBeTa B CIIEKTp

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a
6

DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

15

Paznena 5. KBantoBbie iBJIeHUSA

5.1

I/ICHYCKaHI/Ie " IOTJIOCHUE CBETAa aTOMOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6

OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.2

CTpOGHI/Ie ATOMHOTI'O sAapa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.3

ﬂﬂepHLIe pCaKkuuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

OU3UKOH JIAB
https://physicon.ru/eor-
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list/4-fizika

Hroro no pazneny 17

Pa3nes 6. IloBTopuTebHO-0000 a0 1M MOYJIb
bubmmorexa [{OK
https://m.edsoo.ru/7f41ada

6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 ) 6

' Kypca ¢pusuku 3a 7-9 knacc ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTuyecku
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI e padoTbl
pecypcsl
®du3nKa — Hayka O MPUPOJIE.
1 SABnenus npupoasl. dusnyeckue 1 https://m.eds00.ru/3c9c9366
SIBJICHHS
MexaHndeckue, TCIUIOBEIE,
2 JNEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBHIE, 3BYKOBBIC SIBIICHUS
®u3nuecKue BEIMYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEPEHUE
Ypok-uccnenoanue "N3mepenne
TEMIIEpaTypbl IIPHU IOMOIIH
4 PATPRL TP B 1 1 https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETPA U JaT4YHUKa
TemnepaTrypsr"”
Kak ¢u3uka u apyrue ecTeCTBeHHbIE
HayK{ U3y4aroT IPUPOY.
5 EctecTBeHHOHAYYHBINH METOT 1 https://m.edso0.ru/3842f3a4
no3Hanus. Onucanue GU3NIECcKux
SIBJIEHUI C IIOMOILILIO MOJIEIEH
VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: AATBHOCTD MOJIETA
6 A 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymeHHOTr0 TOPU30HTAIBHO,
TeM 00JIbIIIE, YeM OOJIBIIE BHICOTA
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mycka"

Crpoenue BemectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE https://m.edsoo.ru/12a57dbb
CTPOCHUE BEIIEeCTBA
8 JIBM>KEeHHE YacTHll BElecTBa https://m.edsoo.ru/bcdf4162
Ypoxk-uccnenoanue «ONbITHI MO
9 HAOITIOJICHUIO TETUIOBOTO https://m.edsoo.ru/dc28d455
pacIIupeHus ra30By»
https://m.edso0.ru/93dd87d
10 ArperaTHbIe COCTOSHHSI BEIIIECTBA 7
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M UX
11 https://m.edsoo.ru/bb22e4a5
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OCoOEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI
MexaHu4eckoe ABUKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE https://m.edsoo.ru/43ceab19
JBIKCHUE
13 Cxkopoctb. EquHUITBI CKOPOCTH https://m.edsoo.ru/fdd6c394
14 Pacyer nmyTu u BpeMeHU JABUKEHUS https://m.edsoo.ru/f1164e28
WHueprius. 3akoH HHEPITUH.
15 B3anmMoelicTBre Ten Kak MpuYruHa https://m.edsoo.ru/7b9b482e
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
[TnoTHOCTH BemecTBa. Pacuer macchl
16 B https://m.edsoo.ru/4cd7ale8
1 00beMa Tella 1o €ro TUIOTHOCTH
17 JIaGoparopHas paboTa https://m.edso0.ru/766f1f89
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«OrnpeneneHue MIOTHOCTH TBEPJOTO
TEJIa

Pemenue 3amag mo reme "ImoTHOCTE

18 " https://m.edso0.ru/3f769a5a
BeEllleCTBa
Cuna xak xapakTepucTuKa

19 B3aumoiercTeus ten. Cuia https://m.edso0.ru/2546928c
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydyeHue

20 SABHCHMOCTH DACTAACHI https://m.edsoo.ru/afbd9bdd
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»

21 SIsnenue tarorennsa. Cuia TsSHKECTH https://m.edso0.ru/5f763ae9
CBs3b MEXKTY CUIION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue https.//m.edsoo.ru/511ca9df
3aza4 o teme "Cuia tsokecta"”
C .

23 118 TAKECTH Ha IPYTUX TUTaneTax https.//m.edso0.ru/384f287b
dusnvecKue XapaKTePUCTUKH TUIAHET

24 N3mepenue cun. lunamometp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomoctn https://m.edsoo.ru/594bb9cd
CrnosxeHue IByX CHJI, HallpaBJICHHBIX

26 10 OJTHO¥ TIPSIMOA. https://m.edsoo.ru/62elae35
PaBHopelicTBYIOIIAs CHIT
P

27 " CHIEHHe f 1A TIO TEME " https://m.edsoo.ru/78755da8

PaBHogelicTBYIOMmAs cHl
28 TpeHue CKOJIbKEHHS U TPEHUE TIOKOSL. https://m.edsoo.ru/8481b4b

TpeHune B npuposie U TEXHUKE

d
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29

JlaboparopHas pabota «/3yuenune
3aBHCHUMOCTH CHJIBI TPEHUS
CKOJIBKEHHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpPUKACAIOIINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/99ea5ef7

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUJIIBI

https://m.edso0.ru/38b267b
8

31

Pemenne 3amaa mo Temam: «Bec
tenay, «I'paduueckoe nzoOpaxeHue
cum», «Cunbly, «PaBHOAEHCTBYIOMIAS
CHID»

https://m.edsoo.ru/f2fbfbaa

32

KonTponsHas paborta no temam:
«MexaHH4YecKoe JBIKEHHEY,
«Macca, TIIOTHOCTBY, «Bec Temay,
«I"padudeckoe N300paKeHUE CHIDY,
«Cunbi»

https://m.edsoo.ru/33fe531c

33

Jasnenue. CiocoObl yMEHBIIICHUS U
yBEJIMYCHUS 1aBJICHUS

https://m.edsoo.ru/e56bd875

34

JaBieHnue raza. 3aBUCUMOCTD
JaBJICHHM ra3a oT 00bEMa,
TEeMITepaTypbl

https://m.edsoo.ru/41e7cach

35

Ilepenaua naBiaeHust TBEPABIMU
TeIaMU, JKUJIKOCTSIMH U ra3aMH.
3akon ITackans

https://m.edsoo.ru/cfb73461

36

I[aBJ'IeHI/Ie B XKXUJKOCTH U ra3sc,
BBI3BAaHHOE JICCTBUEM CHJIBI TSKECTU

https://m.edso0.ru/8e8367h5

37

Pemienue 3amad no teme ((I[aBJ'IeHI/Ie B
KHUAKOCTHU U ra3se. 3akon ITackams»

https://m.edsoo.ru/3c9f6fad
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https://m.edsoo.ru/384621b

38 Coobmarommecs: Cocyzbl 8
39 I'uapaBnmueckuii mpece https://m.edsoo.ru/f6417ca4
Manome . Ilo €BOI
40 HOM TpHU PIIHCBON https://m.edso0.ru/1f58766b
JKHUIOIKOCTHBIM HACOC
Atmocdepa 3emiu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HOM
ym i https://m.eds00.ru/9249b69
41 000J109KH 3eMau. 3aBUCHMOCTD 5
aTMOC(hEpHOTO JaBJICHHS OT BBICOTHI -
HaJ[ YpPOBHEM MOPS
Bec Bo3myxa. ATmocdepHOE
42 BO3IYX T™OChepH https://m.edsoo.ru/ccd4dad5
JIaBJICHHE
Hsmepenne atMochepHOro JaBICHUS.
43 MEPEHNUE aTMOCHEPHOTO AaBICHNHA https.//m.edsoo.ru/22f14fba
OnbiT Toppuueriu
3aBUCHMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/6c48c524
Mopst
bapomerp-anepous. AtmocdepHoe
45 https://m.edsoo.ru/e7a99517
JABJICHUE HA Pa3IUYHBIX BBICOTAX
Pemre eMe
46 " HICHHE S TIO TEM " https://m.edso0.ru/c12835a8
ATtMocdepHoe 1aBiIeHNE
JlelicTBUE KUJIKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJO. https://m.edsoo.ru/ac71c7fa
ApxumenoBa cuiia
JlaGoparopHas paboTa
o .
48 (ITPEACIICHHC BRITATKHBAIONICH https://m.edsoo.ru/3749d5cc

CHUJIBI, ICVCTBYIOILIEN Ha TEJIO,
MOTPYKEHHOE B KHUJKOCTh)
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49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKUJKOCTH 4aCTHU TEJIa»

https://m.edsoo.ru/3c11398¢

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBaHUE JTOOKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemrenue 3aga4q mo remMam:
«IlimaBanue cynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TCII, )KI/IJIKOCTCI\/'I U ra3oB»

https://m.edso0.ru/3373694e

53

Mexanuveckast pabora

https://m.edsoo.ru/8a8cac47

54

MomnocTts. EauHuner MOIITHOCTH

https://m.edsoo.ru/4395592e

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

https://m.edsoo.ru/8e9f821a

56

[Ipoctbie MexaHnu3Mmbl. Poiyar.
PaBHOBecue cui Ha peruare

https://m.edsoo.ru/1283aa34

57

KonTtponbHas pabota no teme
«/laBneHue TBEpAbIX TEJN, KUIKOCTEH
u ra3oB» / Beepoccuiickas
MpoBepoyHas paboTa

https://m.edso0.ru/3c391d99

58

PesepBHeIit ypok. Pabota ¢ Tekctamu
1o TeMme «/laBneHue TBEPABIX Tell,
JKUIKOCTEN U Ta30B» /

https://m.edso0.ru/7698861

8
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Bcepoccuiickast mpoBepouHas pabota

59

Pbryaru B TexHuKe, OBITY ¥ IPUPO/IE.
Jlaboparopnas padoTa
«HMccnenoBanue yclIOBH paBHOBECHS
pbryaray

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenne 3a1au o reme «Y CI0BUI
PaBHOBECHS pbIyara

https://m.edsoo.ru/6dlcdc7?2

61

Koaddumuent nonesnoro aecTeus
MexaHusma. Jlaboparopnas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noTeHanbHas
SHEprus

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEpUMEHT T10 TEME
"DKCEepUMEHTAIIbHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATBLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mIockocTu"

https://m.edsoo.ru/fbb989ba

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

https://m.edsoo.ru/1a4d3478

67

PesepBHeIit ypok. Pabota ¢ TekcTamu
o TeMe "MexaHnueckoe ABHKeHue"

https://m.edsoo.ru/355411fe
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Pesepublit ypok. Paborta ¢ Tekcramu

68 1o teme "Pabora. MomHoCTS. 1 https://m.edsoo.ru/281b265e
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl
OCHOBHBIE TIOJIOKCHHS
. https://m.edsoo.ru/4b6b152
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU 1 3
Y X OTIBITHBIC TTOITBEPIKICHUS B
https://m.eds00.ru/5128475
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1 g
Mogenu TBEPIOTO, KUIKOTO U
3 s PA A . 1 https://m.edso0.ru/7236c9f9
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
N https://m.eds00.ru/9484984
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 )
MOJIO)KEHUU MOJIEKYJISIPHO- B
KHHETHYECKON TEOPUHU
https://m.edso0.ru/5d25b3d
5 Kpucranmmmaeckue u amopdabie Tena 1 q
5 CmauuBaHue U KaUWJUISIPHOCTD. 1 https://m.edsoo.ru/8bb5494
[ToBepXHOCTHOE HATSHKEHUE b
7 TennoBoe pacIMpeHne U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEeMIEpaTyphl
patyp patyp https://m.edso0.ru/767b611
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1 b
YaCTHI] b
Buytpennss saeprusi. Crioco0sbl
9 1 https://m.edsoo.ru/7a161b6d

N3MEHEHUSI BHYTPEHHEN SHEPTUH

88



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d

10

Buael renonepenaun

https://m.edsoo.ru/e5c7ce2c

11

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIECTB M MAaTEPHAIIOB B IEJISIX
sHeprocOepexeHus"

https://m.edso0.ru/47298c48

12

KonmuectBo TemioTsl. Y ienpHas
TCIIIIOEMKOCTh

https://m.edsoo.ru/eb498cle

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TETIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlabopaTtopHnast pabota
"HccmenoBanne SBICHUS
TEII000MEHa IPU CMEIINBaHUH
XOJIOJTHOW U TOpsTYeil BOIBI"

https://m.edsoo.ru/b1634a45

15

Pacuer koandecTBa TEIJIOTHI,
HEOO0XOUMOTO JJII HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnas pabota
"OnpenenieHue yaeabHOR
TEIJIOEMKOCTH BerlecTna"

https://m.edsoo.ru/aabf9721

17

DHeprus TorMBa. Y ieabHas
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/2cf8923b

18

IInaBnenue u OTBCPACBAHUC
KPpUCTAJUIMICCKUX TCJI. Y aennHas
TCILIOTA I1J1aBJICHUA

https://m.edsoo.ru/5c93abab

19

JIaGoparopHas paboTa
"Onpenenenye yaenbHOM TEIIOThI
IIaBJIEHHA Jpaa"

https://m.edsoo.ru/9cb89b68
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20

[TapooOpazoBaHue ¥ KOHICHCAITHS.
Hcnapenue

https://m.edsoo.ru/943361ac

21

Kunienne. Y genbHas temnora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhl KUTICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/e4c6ce3f

22

Brnaxnocth Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHTEJILHON BIAXKHOCTH BO3ayXa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3ama4 Ha onpeneneHe
BJIAKHOCTH BO3JIyXa

https://m.edsoo.ru/9f97285d

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUS

https://m.edsoo.ru/al4fldbc

25

KIIJI TenmoBoro aBuraters.
TermnoBble ABUraTEN U 3aIIUTa
OKpYKarole cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHUS U MPEBPALCHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

https://m.edsoo.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TemnoBrie SIBJICHHUS.
M3menenue arperaTHbIX COCTOSTHUI
BelecTna"

https://m.edsoo.ru/dfea43fc

28

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

https://m.edsoo.ru/64eb961f

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

https://m.edsoo.ru/17ef865b
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VYpok-uccienoBanue "Onexkrpusanus

30 TEJ UHIYKIUEH U IIpU https://m.edsoo.ru/1lde2a6dc
CONIPUKOCHOBEHUU"
BsauMmonelicTBue 3apsKEHHEIX TE.

31 . P https://m.eds00.ru/9753c836
3akon Kymnona
DIEeKTPUYECKOE TOJIE.
HanpsikeHHOCTD IeKTPHUECKOTO

32 p p https://m.eds00.ru/46777f42
nosst. [IpuHmn cyneprno3unuu
BIEKTPUYECKUX TOJEH
Hocurenu snmekTpuyeckux 3apsjoB.

33 DnemeHTapHbIH 3apsa. CTpoeHue https://m.edsoo.ru/d5afc8eb
aTroMa
IIpoBomHUKN M TUIEKTPUKH. 3aKOH

34 POBOJ g P https://m.edsoo.ru/f2d4a134
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
Pemenne 3agau Ha IprUMeEHEHHE

35 B a p https://m.edsoo.ru/5e7ea9cc
CBOMCTB 3JIEKTPUUYCCKUX 3aPAI0B
DIIEKTPUYECKUI TOK, YCIOBUS €0

36 cymecTBoBaHusl. VICTOUHHKH https://m.edso0.ru/67367ddc
ANEKTPUIECKOTO TOKA

37 JIeficTBUS STIEKTPUIECKOTO TOKA https://m.edsoo.ru/aele7251
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUYECKOTO TOJISI Ha https://m.edsoo.ru/1b724c3e
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METaILIaX, https://m.edso0.ru/2393532
JKUJIKOCTSIX U ra3ax 2
DJeKTpHUYeCcKas IIenb U €€ COCTABHBIE

40 p H https://m.edsoo.ru/e19acc53

qaCTHu
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41

Cuna toka. JlaboparopHas pabora
"N3mepeHue U peryinpoBaHUE CUJIIBI
ToKa"

0.5

https://m.edsoo.ru/d67176b

6

42

DNEeKTpUUECKOE HAMpPSKEHHE.
BoseT™mertp. JIabopaTopHas paboTa
"N3mepenue u peryinpoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

ConpoTuBieHre MPOBOJHHKA.
VY ienpHOE CONMPOTUBIICHHE BEIIECTBA

https://m.edso0.ru/98c1f226

44

JlabopaTtopHas paboTta "3aBUCHMOCTH
AIEKTPUYECKOTO COMTPOTUBIICHHUS

MIPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAIU
MIOIIEPEYHOI0 CEYEHUs U MaTepuana"

https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHust. 3akoH Oma st
ydacTka Ienu

https://m.edsoo.ru/224862ac

46

JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CUJIbI
TOKa, UJIYILEro Yepe3 pe3ucTop, ot
COTPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

https://m.edsoo.ru/8fbc7cha

47

ITocnenoBarensHOE U mapajjyiCJibHOC
COCAUHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/73f4d541

48

JlaGopaTtopHnas pabora "IIpoBepka
TIpaBUJIa CIOKEHHS HAMPSKSHUN TIPH
MOCJIEIOBATETLHOM COCIMHEHUU
JBYX p€3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopatopHas pabota "IIpoBepka

https://m.edsoo.ru/6b9fd546
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ImpaBuJia JJ1d CUJIbI TOKA IpPU
HapajuieIbHOM COEAMHEHUU
pe3uctopos"

50

Pemenue 3aga4 Ha npuMeHEHUE
3akoHa OMa AJ1s pa3IuyHOro
COCJIMHEHUS TIPOBOHUKOB

https://m.edsoo.ru/24e36972

51

PaboTa 1 MOITHOCTH JMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

https://m.edsoo.ru/821f4c5b

52

JlabopaTtopHnas pabota
"Onpenenenre pabOThl U MOIITHOCTH
AJIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d6

6

53

DneKTpuyecKue enH U MoTpeOuTenu
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

https://m.edsoo.ru/f4fle71a

54

ITocTOsTHHBIE MATHUTEL, KX
B3aMOJEICTBUE

https://m.edsoo0.ru/6e766c29

55

Ypoxk-uccnenoanue "N3yuenue
OJIEN MMOCTOSIHHBIX MarHuToB"

https://m.edsoo.ru/3ab2bd56

56

MarnutHoe noie. MargauTHoe 1ose
3eMJIM U €ro 3HadyeHue I )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroToBka K KOHTPOJBHOI paboTe
1o TemMe "DNEKTPUUECKUE 3apsbl.
3apsKeHHbIE Tela U UX
B3aumoaeucTBUs. [loCcTOSHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

KonTposneHas paboTa o teme
"DnekTprudecKue 3apsampl.

https://m.edsoo.ru/18b3ac5f
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3apspKeHHBIE Tella U UX
B3auMOAeUCTBHS. [10CTOSHHBIN
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas mpoBepouHas padoTa

59

PesepBubiit ypok. PaboTa ¢ Tekctamu
o Teme "llocrosiHHbII
ANIEKTpUYECKHil TOK" /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/713efeab

60

OmneiT DpcTena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MaruutHoe
I10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne 31eKTPOMarHiuToB B
texauke. JlabopaTtopHas pabora
"U3ydyeHue nelcTBUS MarHUTHOTO
0JI HA MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENe B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue U U3y4eHUE
paboTHI AMEeKTpoABUTaTE"

https://m.edsoo.ru/9c99a4b7

63

OnbiThl Papajes. 3aKoH
3IIEKTPOMArHUTHOM MHIYKIUU.
IIpasuio Jlenua

https://m.edsoo.ru/2981eldb

64

Onekrporeneparop. CriocoOsr
MOJTyYCHHUS DIICKTPUYCCKOW IHEPTUH.
DJIEKTPOCTAHINH Ha

https://m.edsoo.ru/d926dc7f
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BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe

65 1o TeMe "DIEKTPUUICCKUE U 1 https://m.edsoo.ru/e35e6336
MAarHUTHBIC SBJICHUS"
KonTponsHas pabora o teme

66 "DIeKTPUYECKUe U MAarHATHBIC 1 https://m.edsoo.ru/fc544d96
siBJIeHHS "
P i . Pab

67 e3epBHI;m YOIt Fabota ¢ Te"K craMt 1 https://m.edsoo.ru/7d3485el
1o teme "TemnoBsie sIBIECHUS
P i . Pab

68 e3epBHI')‘II/I IPOR, FaboTa © TeKsTaMH 1 https://m.edsoo.ru/46a7afab
1Mo TeMe "MarHuTHBIC SBICHHS

OBIIEE KOJIMYECTBO YACOB I1O
- 68 14.5

I[TPOTPAMME
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9 KUIIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl

Mexanndeckoe JBIKEHHE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cuctema orcuera. OTHOCUTENIHHOCTD

2 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOTO JBMKEHUS
PasHOMEpHOE IPIMOITMHENHOE

3 P P 1 https://m.edsoo.ru/bc342e86
IBIKEHHUE
HepaBHoMepHOE npsIMOTIUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpssMoanHEHOE paBHOYCKOPEHHOE

5 p P yeKop 1 https://m.edsoo.ru/cbhb4116b
JBIDKECHUE. Y CKOpEHUE
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

CKOPEHUS Tela IIpU

7 YyCROp P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM ABMKEHUU TIO
HaAKJOHHOH miIockocTH"
Csoboanoe nagenue teil. OmbITEI

8 & a 1 https://m.edso00.ru/163cf472
T'annnes

9 PaBHOMEpHOE NBUMXKEHUE TTO 1 https://m.edsoo.ru/7a978b7a
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okpyxHoctu. [lepuos u yacrora
oOpamienus. JIuneiHas u yriaosas

CKOpPOCTH

10 LlenTpOCTpEMUTENBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13

11 IIepssiit 3akoH Herotona. Bexrop https://m.edso0.ru/8776289
CHJIbI g

12 Bropoit 3akon HeroTona. https://m.edso0.ru/6b639d9
PaBHoO€eNCTBYOMIAs CUITA 4
T i H .

13 PETHH 3aKOm HbroToma https://m.edsoo.ru/6155617¢
Cynepno3unus cui
P

14 CLLICHHE 38731 Ha NPHMCEHEHHE https://m.edsoo.ru/52e8393d
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CLICHHE ST O Teme «-Hia https://m.edsoo.ru/3bf34e6c
yIPYrOCTH»
JIab 0 O

17 ab0paTopHai paboTa «npencieine https://m.edsoo.ru/aaée6bc3
KECTKOCTH MPYKUHbBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CLICHIE SAIAT HO Teme «-Ha https://m.edso0.ru/97¢c5c938
TPEHUSD)
JIab 6ota "

20 aPOpaTOpHas paboTd Onpez[eneHH"e https://m.edsoo.ru/78ff698c
K03 duUIIMeHTa TPEHUS CKOJIbKEHUS
Pemenue 3agau no teMe "3aKOHEI

21 Herorona. Cuna ynpyrocru. Cuna https://m.edso0.ru/885c63el
TpeHus"

22 Cuna TsKecTH M 3aKOH BCEMUPHOTO https://m.edsoo.ru/c4cba3c3

97



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
najacHus

23

VYpoxk-koupepenuus "JIBKeHue el
BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"

https://m.edsoo.ru/6a48e5c3

24

Pemrenue 3amau o treme "Cuita
TSOKECTH W 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocmMu4eckast CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/5f38dba5s

26

PaBHOBecHe MaTepuanbHON TOUKHU.
AOGCOTFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENa C
3aKpEIIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTn

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuaIbHON TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmeHnT cuisl. LlenTp TsxecTu

https://m.edsoo.ru/6872abf4

28

Permrenue 3agau mo reme "MoMeHT
cuibl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
0o TeMe "MexaHnuecKoe IBUKEHHUE.
BsaumoneiictBue ten"

https://m.edsoo.ru/2bafb487

30

KonTponsHas pabota o Teme
"MexaHN4eCKO€E IBUKECHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/fc25194b
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Nmnynsc Tena. Umnynbe cuisl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe U https://m.edso0.ru/251e6f13
HEYNPYroe B3aUMOJICHCTBHE
Pemrenue 3agau mo reme "3ako

32 HICHHE S TO T M,, o https://m.edsoo.ru/c3cceebl
COXpPaHCHUS UMITYJIbCa
VYpox-koHpepe "Pea oe

33 POK-KOH(eperilis TR " https://m.edso00.ru/8b5e27f1
ABUIKCHUC B IPUPOJAC U TCXHHUKE

34 Mexannyeckasi paboTa U MOIIIHOCTb https://m.edso0.ru/848ba637
Pabora ¢ eCTH, C

35 e CHIBLDDRECTH, G https://m.edsoo.ru/d7a7c555
YIPYIrOCTH U CHJIBL TPEHUSA
JlabopaTtopHas pabota «OnpenencHue

aboTHI C e

36 PAbOTRL GIIRL TPEMILL IpH https://m.edso0.ru/667c837e
PaBHOMEPHOM JIBU)KEHUH Teja 10
TOPU30HTAIBHOM MOBEPXHOCTU»

37 CBs13b HEPTUU U pabOTHI. https://m.edso0.ru/8481717
[ToTeHIMambHAS SHEPTHS 9
K .T

38 HHeTquCKaiI PHEpTHA. 1eopeMa o https://m.edsoo.ru/24d61ab5
KMHETUYECKOU SHEepruu
3 e

39 AKOH COXPAHCHE SHEpLHH B https://m.edso0.ru/24661f29
MEXaHHUKe
JIab 0 n

40 AUOPATOPHA Pabora «F3yetme https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUSI SHEPT UMY
Kone6

41 OJICDATEILHOC ABIDICCHICE 1 €10 https://m.edsoo.ru/7b9859af
XapaKTePUCTUKHU

42 3aTyXaIOWIHE KONCOaHHS. https://m.edsoo.ru/ad17f942
BrinyxieHnble konebanus. Pezonanc

43 MaremaTnuuecknuii U IpyKMHHBIN https://m.edsoo.ru/4a6aa385
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MaATHUKHU

44

VYpok-uccnenopanue «3aBUCUMOCTb
MeproJIa KOJICOAHHU OT KECTKOCTH
IIPY>XKUHBL ¥ MacChL Ipy3a»

https://m.edsoo.ru/bl1c7271b

45

[IpeBpanienue 3Hepruyu npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edso0.ru/8544337¢e

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U NIEpHoia KojebaHui
MPYKUHHOTO MasSITHAKA

https://m.edsoo.ru/bald1d48

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TMTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

https://m.edsoo.ru/8ed367e7

49

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuuecKre BOJTHBI"

https://m.edsoo.ru/ebd8d7h6

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

https://m.edso0.ru/8a594969

51

Ypok-uccnenopanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

https://m.edso0.ru/699e3612

53

Ypok-koHpepeHus "YapTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba
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54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
MexaHn4deckue KoJieOaHus ¥ BOJTHBI"

https://m.edsoo.ru/b347159¢

55

KonTtposnsHas paboTa o teme
"3akoHbI coXpaHeHUs1. MexaHn4ecKne
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DNeKTPOMarHuTHOE TOJIE.
3J'ICKTpOM21I‘HPITHBI€ BOJIHBI

https://m.edsoo.ru/45bbd19
b

57

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

58

VYpoxk-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX
BOJIH JJISI COTOBOM CBSI3U"

https://m.edsoo.ru/48f68a2d

59

Ypok-uccnenoBanue "N3yueHne
CBOMCTB 2JIEKTPOMarHUTHBHIX BOJIH C
MTOMOTIIBI0 MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenne 3a1a4d Ha onpenecHue
YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHasl IPUPOJa CBETA.
Ckopoctb cBeta. BonHoBbIe cBOMCTBa
cBeTa

https://m.edsoo.ru/ech99257

62

Hctounuku ceta. [IpsamonnnHeitnoe
pacnpocTpaHeHHE CBETA. 3aTMEHUS
Connua n JIynst

https://m.edsoo.ru/f3de5613

63

3aKoH OTpakKeHUs CBETa. 3epKaia.
Pemienne 3aga4 Ha mpUMEHEHUE
3aKOHA OTPAXKEHUS CBETA

https://m.edsoo.ru/45e9f872
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64

[Ipenomiienue cBera. 3akoH
MPEJIOMIICHHUS CBETa

https://m.edsoo.ru/3c5ffofs

65

[TosiHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30BaHne OJIHOTO
BHYTPEHHETO OTPaXXECHUS B
OINTHYECKUX CBETOBOIAX

https://m.edsoo.ru/4e43afa2

66

JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMJICHUSI CBETOBOTO JIyJa OT yTJia
MaJICHUs] Ha TpaHuIle "BO3AyX-

nn

CTCKIJIO

https://m.edsoo.ru/835faed9

67

VYpoxk-koupepennus "HcnonpzoBanue
ITIOJIHOT'O BHYTPCHHET'O OTPAXKCHUSA:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

https://m.edsoo.ru/2ce88641

68

JInaspl. OnTryeckast cuijia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne n3o0pakeHUH B THMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHnas pabdorta "OnpeneneHue
(hOKYCHOTO pacCcTOSTHUS U ONTHYECKOM
CHUJIBI COOMPAIOIIEH JTUH3HI"

https://m.edsoo.ru/911a47cb

71

Ypok-koHpepenuus "OnTuueckue
JIMH30BBIC TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak onrtuveckas cucrema.
3peHue

https://m.edsoo.ru/d7aa88af

73

VYpok-koupepenmus "leexTs
3penus. Kak coxpanuts 3peHune"

https://m.edsoo.ru/4dc7b213

74

Paznoxxenune Oemoro cBeTa B CIICKTD.

https://m.edsoo.ru/6eb8b874
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OnsiTel Herorona. Coxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

Jlaboparopuas pabota "OnbITHI IO
Pa3I0KEHUIO OEJI0T0 CBETa B CIIEKTP U

https://m.edsoo.ru/b486799

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX 4
HaOJII0ICHUH Yepe3 I[BETOBbIE B
¢bunbTpe"
VYpok-npaktukym "BonHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHus u nudpaxaus"
(@) P

77 miTh Pesephopaa u nuaneTapuas https://m.edsoo.ru/c36effb5
MOJENEL aToMa
IT Bopa. M

78 OCTYTIATRL bopa. VIOAIb aToMa https://m.edsoo.ru/d5e656ba
bopa
HcnyckaHue H MOTJIONEHUE CBETA

79 aromoM. KBaurel. JInneiiuateie https://m.edsoo.ru/9fb5689b
CIICKTPBI
Vpok- "Hab e

80 PORTHPARTHION a”moueHH https://m.edsoo.ru/83b9a577
CIICKTPOB HUCITyCKaHMS

81 PangmoakTuBHOCTE U €€ BUIIBI https://m.edso0.ru/8e724769

82 CTpocHHe aTOMHOrO Apa. https://m.edsoo.ru/2d85bef3
HyknonHas Mojeins
P .

83 AOAKTHBHBIC TPEBPATICHITA https://m.edsoo.ru/8b56a71d
HM3oTonsl
P :

84 CHICHHE Sa7a 0 TeMe https://m.edsoo.ru/f241bbdc

"PannoaktuBHBIE peBpaleHus"”
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85

IIepuon nomypacnazna

https://m.edsoo0.ru/523a9317

86

VYpox-koudepenuus "PagroakTHBHBIE
U3JIy4yeHUs B IPUPO/JIE, MEULIUHE,
TeXHHKe"

https://m.edsoo.ru/4ea4f6e4

87

SnepHbie peakuu. 3aKOHbI
COXPAaHEHHUS 3apsAJ0BOI0 U MacCOBOTO
qucen

https://m.edsoo.ru/c4cbe7ee

88

DHeprus cBA3M aTOMHBIX sijiep. CBs3b
Macchl U SHEPrUH

https://m.edsoo.ru/734f11cl

89

Pemenue 3agau no reme "SAnepHeie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakmuu cuHTE3a M NENeHUS SaEp.
Hctounuku sueprun CosHIA U 3BE3]T

https://m.edsoo.ru/2d7262c2

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaaMOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIC OpraHu3Mbl"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIe.
DNeKTPOMAarHUTHbIE BOJHBL.
KBanToBbIe siBneHusA"

https://m.edsoo.ru/d9f1261a

93

KouTtponsHas pabora no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBble siBneHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, 060061ICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumMoaencrBue Tea"

https://m.edso0.ru/8b45d68
4
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95

[ToBTOpenue, o6o0menue. Pemenne
PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "TeroBblie mporecch”

https://m.edsoo.ru/d324894
3

96

[ToBTOpenue, o6o0menue. Pemenne
pacYeTHBIX M KAYeCTBCHHBIX 3a]1a4 110
teme "KII/] TerutoBeIX aBUTaTenei"

https://m.edsoo.ru/28f67bc4

97

[ToBTOpenue, 0606menue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edso0.ru/399f4911

98

[ToBTOpEenue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeToBbIE SIBIICHUSA"

https://m.edsoo.ru/1cd92c22

99

[ToBTOpenue, 0606menue. Pabora c
TEKCTAMHM 10 TeMe "3aKOHBI
COXpaHEHUA B MexaHuKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, o6o6menue. Paborta ¢
tekcraMmu 110 TeMe "Konebauusa u
BOJIHEI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, o606menue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
sBJIeHUS"

https://m.edsoo.ru/5986dca7

102

[ToBTOpeHme, 0600mEeHue. PaboTa ¢
TekctaMu 1o TeMe "KBanToBas u
snepHas puzuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpamMmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTth ABJICHUSA 110 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (u3NYecKue sIBICHUS B MPUPOJIE,
MPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (QU3MYECKHE SIBICHUS,
UCToNb3ys (U3MYECKHe BEIWYUHBI, MPH ONUCAHUM TPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YhCclie M B KOHTEKCTE CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUYECKUX SABICHHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH




1.7

pemaTth pacu€THble 3a7aud B 1 — 2 n1elCTBUS, UCIOJB3Ysl 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yYCIIOBUSL 3aJauyd  3alUCBhIBAaTh KPAaTKOE YCJIOBHE, TOJICTABISTH
¢bu3nveckrne BeTUIMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJIg peuICHUA 3aaa4, OUCHHUBATh

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOAOB, B OIHKMCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
MpoBepsieMoe  TMpeArnojiokeHue  (Tumoresy),  pa3idyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHI:IfI PE3yIbTAT, HAXOIUTH OIIMOKH B

XOJ€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
(u3UYecKuX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3alMChIBATh XOJ1 ObITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
nuQpOBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPHOOPOB C y4&€TOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (U3MUECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHMSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYUH B BUJIC MTPEAJIOKEHHBIX TaOIHI] U TpaduKOB, J1eJaTh BHIBO/IBI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHMH, CJICAY:A
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHjia TCXHUKU 0€30I1acHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMUA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBax (I)I/I3I/I‘-ICCI(I/IX SIBIICHUI n




He00xoIuMbIe (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIH30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH Ui oOecriedyeHuss O€30TacHOCTH TpU  OOpameHud ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3J0POBbS U

coOII0ICHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 3aJlaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M NMYTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB
BBIJICNATE MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BATh pu BBIIIOJITHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaybl, pecypcbl cetn VHTepHer, BiaxeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIC KPATKUE MACHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJZICpKaHUS, B TOM YHCIIE MyOIMYHO JeNaTh KPaTKue COOOIICHUS O
pe3yabTaTax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalIUei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisiTb
00s3aHHOCTH B rpymnme€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICANTL 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OICHHMBATDHb
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPANBATDH
KOMMYHUKATUBHOC B38.I/IMO,HGI>'ICTBI/IG, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus




1.1

HCIIOJIB30BaTh IOHATHA

1.2

pasiiniaTth ABJICHUSA II0 ONMCAHWUIO HMX XAaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (bPISI/I‘IeCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YyYCHHBIX (U3MUYECKUX SBICHUHA B
OKPYKAIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHHUN

1.4

ONMCHIBaTh M3YYECHHbIE CBOWCTBA T€l U (QPU3MYECKHUE SBICHUS,
UCHONIBb3Ysl (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHSI U EUHUIBI PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMH,  CTPOUTh  TIpapuKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BETMYNH

1.5

XapaKTepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
WCTIONB3Ysl W3Y4YeHHBIE 3aKOHBI, TpPH 3TOM JaBaTh CIOBECHYIO
(GbopMynTUpOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTHYecKoe

BBIpa)KEHUE

1.6

00BACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTHh 00BsCHEHUE U3 1
— 2 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4eHHBIX CBOWCTBA

(1)I/ISI/II‘I€CKI/IX SIBJ'ICHI/II\/'I, (bHBI/I‘IeCKI/IX 3dKOHAa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb paC‘IéTHBIe 3aJa4u B 2-3 I[GP'ICTBHH, HCIIOJIb3YysA 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHNC (1)I/I3I/I‘ICCKI/IG BCINYHHBI: HA OCHOBC aHaJIM3a
YCIOBUS 3alavU 3allUChIBATh KPATKOC YCJIIOBUC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (l)OpMy.]'IbI,
HeO6XOI[I/IMI>I€ I eé peliCHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (bH?»H‘lCCKOﬁ BCIIMYHWHBI C H3BCCTHBIMH

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIIUTH IpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Yys OITMCAHUC UCCIICAOBAHUS, BELACIIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKA

OpOBCACHUA UCCIICAOBAHWS, 1€JIaTh BbIBO/bI




1.9

MPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (PU3MUECKUX SIBICHUNA WU
¢u3nvyeckux  CBOHCTB  Tel:  (QOpPMYIUpOBaTH  IPOBEPSiEMbIE
MPENOJOXKEeHNs, COOMpaTh  YCTAaHOBKY M3  MPEAIIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IIPSMBIE HM3MEPEHUs C HCIIOJIb30BAHUEM aHAJOTOBBIX
npruOOPOB U AATYMKOB (PU3UUECKUX BEIIMYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHM ¢ yU€TOM 3a/IaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrodl € HCHOJIb30BAHUEM TNPSIMBIX HW3MEPEHUN:
IJIAHUPOBATh MCCIEOBAaHUE, COOMpATh YCTAaHOBKY W BBITIOJHATH
W3MEpeHus, CleAys  MPEeNIOKEHHOMY  IJIaHy,  (DUKCHUpPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOJIHUI] U TpaduKoB,

JACJIaTh BBIBOABI 110 PE3yjIbTaTaM HUCCICO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeNJoKEHHOM HHCTPYKIMM, M BBIUNCIATH 3HAYCHUE

BCIIMYNHBI

1.13

coOmomaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpuU padbore ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBaxX (U3MUECKUX SBICHUH UM HEOOXOJAUMBbIE

(bHSPI‘IeCKI/Ie 3daKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYCCKHUX Hener ¢ MocleaoBaTelIbHBIM | mapaujiCJibHbIM
COCIMHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX Heneum

1.16

NOPUBOAUTH TpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO MCMOJIb30BAHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOM
KHU3HU Juid  oOecriedeHus: O€30MacHOCTH MpH  OOpaleHHH ¢
npubopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOFO COJACpKaHHusA B CCTU




HHTepHeT, Ha OCHOBE HUMEIOIIUXCS 3HAHUW U IIYTEM CpPaBHEHUs
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATh HHGPOPMAIMIO, KOTOpas

SIBJISIETCS IPOTUBOPEYMBOM UIIM MOXKET OBITH HEOCTOBEPHOU

1.18

UCIIOJIb30BaTh IPU  BBINOJIHEHUHM YYEOHBIX 3aJaHUN  HAy4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COICp)KaHUs, CIPABOYHBIC
Marepuansl, pecypcbl cetn VHTepHer; Biuaaerb  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBanus WHGOPMAIMHA U3 OJHON

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHMS,
0000m1ass uHGOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB (PU3UUECKOTO
COJIEp’KaHUs, B TOM YHCJIE NYOJIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHONM WJIM MCCIEA0BATEIbCKOM JESTENbHOCTH, IpPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM MOHATUWHBIN amnmapar Kypca

(hu3HKHM, COTPOBOK/IaTh BRICTYIJIEHUE MpE3eHTalueil

1.20

MIPH BBIMIOJIHEHUU Y4YEOHBIX IMPOEKTOB U MCCIEI0BAaHUN (DU3NYECKUX
MPOIIECCOB PACTIPEENATh 00SA3aHHOCTH B TPYMIE B COOTBETCTBHU C
MOCTABJICHHBIMH  3aJadaMM, CJIEOWTh 3a BBINOJHECHHEM ILIaHA
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAHBAThH
KOMMYHHUKaTUBHOE B3aHMMOJICHCTBUE, TIPOSIBIISIS TOTOBHOCTE

paspemiatb KOHQIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCITOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3inyaTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/IquKOG SABJICHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/IquKI/IX SIBJICHUHA B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOAC,
Ipru 5TOM HNECPCBOAUTL IMPAKTHUYCCKYIO 3a71a4y B yqe6HyI0, BBIICIIATD

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) PUINIECKUX SIBICHUN




1.4

ONHCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTONB3ys (U3NYECKUE BEIMYUHBI, ITPU ONUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HUCHOJB3YEeMBIX  BEJIHYHH,
0003HaueHHS ¥ €AMHUIBI (PU3MYECKUX BEIMYWH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH  IpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHAa W 3aMHChIBaTh €r0  MaTeMaTHYEeCKOe

BBIpaXKEHUE

1.6

00BACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00OBSCHEHHUE U3 2
— 3 JIOTMYECKUX MIaroB C TMOMOIIBIO 2 — 3 HW3yYeHHBIX CBOMCTBA

(bu3nueckux sBIeHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3amaud (OmMHMparmuecs Ha cucteMy w3 2 — 3
yYpaBHEHHI), HCIONB3ys 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIIUE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS —3a/a4d
3alUCBIBATh KPAaTKOE YCJIOBHE, BBISBIATh HENOCTAIONIME WU
U30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOUMBIC
JUIsSL pEIICHUs, TPOBOJUTH Pacd€Thl M OLECHUBATH PEATUCTHYHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHSH‘ICCKOfI BCJIIMYNHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOJKHO PpCeIIUTh IIpU IIOMOIIA
(I)I/ISI/I‘IGCKI/IX MCTOIOB, HUCHOJIb3Yysd OIMMMCAHUEC HCCICAOBAHUA, BBIACIIITH
IMPOBEPACMOC IIPCAIIOJIOKCHUE, OLCHUBATL IIPABUJIBHOCTL IIOpsAAKa
IMPOBCACHUA HCCICAOBAHUA, MACJIATb BbIBOJbI, HWHTCPIIPCTUPOBATDH

PE3yJIbTaThl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(I)I/I3I/I‘IGCKI/IX CBOMCTB TEI: CaMOCTOSATEIBHO CO6I/IpaTB YCTaHOBKY U3
MU30BITOYHOTO Ha6opa O60py,HOBaHI/I}I, OIIMUChIBATh XOJ OIIbITa U €Io

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

IMPpOBOAUTL  IIPU HCO6XOI[I/IMOCTI/I CCPUI0  TIPAMBIX HSMepeHHﬁ,
onpeaciside CpeAHCC 3HAYCHHC H3MCpHCMOﬁ BCIIMYHHBI ((I)OKYCHOC

paccrosiHMe coOHparomel JIMH3bI), 000CHOBBIBATH BBHIOOp crocoba




u3MepeHus (M3MepUTENBLHOTO Ipudopa)

1.11

MPOBOJIUTH HCCIENIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUM: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIBHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pE3yIbTaThI
MOJyYeHHOW 3aBUCHMOCTH (H3MUECKUX BEIMYMH B BHJE TaOIHIH

Fpa(i)I/IKOB, ACJIaTb BBIBOJBI IO PE3YyJIbTaTaM UCCIICA0OBAHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  M3MEPEHMs]  (PU3MUECKUX  BEJIUYMH:
IJIaHUPOBATh M3MEPEHHs], COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
W BBIIOJHATh HW3MEPEHMS, CIEeAys MNPEUIOKEHHOW HWHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEJIWYMHBI W AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHoCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKA HM3YYEHHBIX (PU3UUECKHX MOJIEICH:
MartepuaiabHas TOYka, aOCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETApHAs MOJIENbh aTOMa, HYKJIOHHAas

MO/IETh aTOMHOTO s/Ipa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUCAHUS, HCIOJb3YS
3HaHMSI O CBOMCTBaxX (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bHSPI‘IeCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPH PEUICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul IOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKaje U coOuparomieil InH3e

1.17

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU Juid  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.18

OCYIIECTBIATh MOUCK UHPOPMALIUU (PU3NYECKOTO COJIEPKAHUS B CETH
WntepHer, camocTosATeNbHO (opMyaHpys TOUCKOBBIM  3armpoc,

HaxoauThb nyTHn OMpCACIICHUA AOCTOBCPHOCTU HOJ'Iy‘-IGHHOﬁ




nH(OpPMAIIMM HA OCHOBE WMEIONIMXCS 3HAHUN M JOMOJHHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIONBb30BaTh MpPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COJCpIKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; Biuaaerb NpUEMaMHU
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMU U3 OIHOUH

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

co3JaBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHbIE COOOIIEHHS Ha
OCHOBE HWH(pOpPMalMu M3 HECKOJbKMX HCTOYHUKOB (UINYECKOTO
COJIep’KaHus, MyOJUYHO NPEICTABIATH PE3YIbTAThl MPOEKTHOW WM
HCCIEAOBATENbCKOM  JEATEIBbHOCTH, IpPHU  3TOM  T'PaMOTHO
HCMOJIb30BATh M3YYEHHBIN MOHATUMHBINA anmapaT u3y4yaeMoro pasjaeia
(GU3MKM U CONMPOBOXKJATh BBICTYIUIEHHE IIpE3eHTalued ¢ y4éToM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMIOJIHEHUU Y4YEOHBIX IMPOEKTOB U MCCIEI0BAaHUN (DU3NYECKUX
MPOIIECCOB pacTpeesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMH  3aJadaMM, CJIEOWTh 3a BBINOJHECHHEM ILIaHA
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aHMMOJICHCTBUE, TIPOSIBIISIS TOTOBHOCTE

paspemiatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHMHM OKPYXXAIOIEI'O MUPA

11

®usnka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUyuHBL M3MepeHue  pusmueckux
BenmuunH.  Dmsmueckue  npubopel.  [lorpemrHocTh

U3MepeHuil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne GU3NIECKHUX SBJICHUM C TIOMOIIBIO MOIETIEH

1.5

[IpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenue temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U AAaTYHKa TEMIICPATYPhI

ITEPBOHAYAJI

bHBIE CBEJAEHMA O CTPOEHNU BEIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactun BemectBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

2.4 B3anMoOCB3p MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka [uameTpa aromMa MeETOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JAEWUCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocts. CpeaHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM JIBU>KEHHS
SlBnenne uHepnuu. 3aKOoH WMHEpLUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUS CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroreHus u cuna Tskectu. Cuna TsbKecTu
. Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTdeckue pabOTHI:

OnpeneneHI/Ie CKOpPOCTH pPAaBHOMCPHOTO  JIBWXCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIE ® Tak gjanee). OnpeneneHue cpegHen
CKOPOCTH CKOJIBXEHHUs Opycka WM IIapuka [0
HAKJIOHHOM  MIOCKOCTH.  OrmpenesnieHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCHUMOCTb pacTsikeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapaKkTepa CONpPHKACAIOIINXCs TOBEPXHOCTEH

dusnueckne SBICHUSA B Ipupoac: NpUMEpPLI IBUIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/IE M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEHN 1 T'A30B
a1 Hasnenne TBEpHoro Ttema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHS TaBJICHHS
14 JlaBieHue raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIEepaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackams. [IHeBMaTHyeckrne MalnHbl
3aBUCHUMOCTh  JaBJICHUSA JKUAKOCTH OT TJIyOHHBI.
4.4 ['uppocraTuueckuii napagokc. CooOaromnmecs: Cocybl.
['unpaBnuyeckue MeXaHU3MbI
AtMocdepa 3emu u atmocheproe naBiaeHue. [Ipuannbl
45 CYILIECTBOBaHUS BO3AYIIHONH 000m0uky 3emiu. OmnbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armocdepnoro paenenus. [lpubopsl as
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTM MU Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarimas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpYy)KEHHOW B IKUIAKOCTH YacTH Tela.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  Kuiakoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIbI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanne  apeomerpa WM

KOHCTPYHpOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EepHOTo IaBJICHUS Ha KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuyeckne yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
411 YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpeEcC,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pbIYar, OJOK, HAKIOHHAs
' IUIOCKOCTH. [IpaBuito paBHOBECHSI pbyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTbie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHuveckas »Heprus. 3aKOH U3MEHEHUS H
. COXPaHEHHUS MEXaHUUYECKOH PHEepTUU
- [IpakTdeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpHU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT3,JIBHOfI
noBepXHOCTU. VccnenoBanye ycioBUM paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydeHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHECPIUn

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJl0BeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIM OJOKH, HAaKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
pasaena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH U TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanWUISIPHBIC SIBICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
6.6 Temnepatypa. CBsi3b TeMHEpPaTypbl CO CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MEHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeruiooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanue u  KoHzaeHcanus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareisd. TeIuioBble IBUrAaTEIM W 3aluTa
OKpY>Kalollen cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
OnpiTbl MO OOHApY)KEHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnbITHl 1O BBIPAIIMBAHUIO KPHUCTAJUIOB TMOBApEHHOU
COJIM WJIM caxapa.
OnpITHl 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHUS
5.17 ra3oB, XXKUJAKOCTEN U TBEPJIBIX TET.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMIPHIIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHuUs WIH OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBHCHUMOCTH JJIUHBI
CTONIOMKA J>KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIepaTyphI.

Habntonenue n3MeHeHust BHyTpEeHHEH SHEepruu Tena B




pe3ylbTaTe TeIonepeadun U padoThl BHEIIHUX CHIL.

HccnenoBanue SIBIICHUS TemIooOMeHa npu
CMEILIMBAHUM XOJOAHON U rOpsYE BOJIBI.

OrnpenenieHne KOJIMYECTBA TEIUIOTHI, MOJYY€HHOTO
BOJOH TIpH TEIUIOOOMEHE ¢ HarpeThiM METALTHYCCKHM
HWIAHAPOM.

Ornpenenenue yaelbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpeenenre OTHOCUTEBHON BIAYKHOCTH BO3/yXa.

Omnpenenenre yaenpHON TEIIOTHI IUIABICHUS JIbJA.

du3nyecKkue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KAallWUIAPHBIC SABJICHUA B IPHUPOJE,
6.18 KpUCTAJUTBI B pupoje, uznydenue CoJIHIIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

TexHuueckue  yCTpOMCTBA:  KANWUIAPHI, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
6.19 JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

JABUT'ATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 DnekTpusaius Tel. J[Ba poaa 3MeKTpUUeCKUX 3apsiioB

BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHIIBI B3aUMOCUCTBHS 3aPSHKEHHBIX TNl OT

BCJIMYUHEI 3apsA 0B U PACCTOSIHUS MCKAY TeJ'IaMI/I)

DnekTpuueckoe mnoisie. Hanpssk€HHOCTD 3IEKTPUUECKOTO
7.3 noJsia. [IpuHIMI Cyneprno3unuu AIEKTPUYECKUX MOoJIeh

(Ha Ka4eCTBEHHOM YPOBHE)

Hocutenn »nexTpuueckux 3apsaoB. OJIEMEHTapHBIN
7.4 anekrpudeckuil 3apan. Crpoenue aroma. IIpoBogHuku n

JAUSJICKTPUKHU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia




ONeKTpuuecKuii  TOK.  YCJIOBHUS  CyLIECTBOBAHUS

7.6

AIIEKTPUUECKOTO TOKa. FICTOUHHUKHN OCTOSIHHOTO TOKa

HenictBus DIEKTPUUECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

JKUIKOCTSIX U ra3zax

g Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.

HaIpsKEHUE

9 ConpoTHuBieHNE MPOBOJHUKA. VYaensHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu

[TocnenoBatenbHOe W TMapaieIbHOE  COCTUHEHUE
7.11

MIPOBOTHUKOB

PaGota w MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTPUYECKUE MMM M TOTPEOUTENN SICKTPUUCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTossHABIe MarHuTHl. B3anmMoaeHcTBHE MOCTOSHHBIX
7.14

MarduToB

MarautHoe mnoje. MaruutHoe mojge 3eMIM U €ro
7.15

3HAUeHHE I KU3HU Ha 3eMile

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENIb MOCTOSIHHOTO TOoKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue AJEKTPOMATHUTHOMN
7.18

uHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. CriocoOsr MOJTy4EeHHS
7.19 3IEKTPUUECKOM SHEPTHM. DNeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEPTrun




7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIOACHUIO DIEKTPU3AIUH TET WHIYKIIHEH
U TIPU COMPUKOCHOBEHUH.

HccnenoBanme [eHCTBUS  JIEKTPUYECKOTO IIOJISL  HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka um mpoBepka pabOTBI DIEKTPHUSCKOH IEIHU
MOCTOSTHHOTO TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3
pEe3UCTOp, OT COMPOTHUBJICHHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTope.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
AIEKTPUYECKOTO COTIPOTUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOIIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUA TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JIByX PE3UCTOPOB.
[TpoBepka mpaBuiia JUisl CUJIbI TOKa MPH MapajlieIbHOM
coenuHeHUH  pe3uctopoB. OrmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIEro 4Yepe3 pPe3HUcCTop.
OnpeneneHre  MOIIHOCTH — AJIGKTPUYECKOTO  TOKa,
BbIIETIsIEMOi Ha pe3ucTtope. MccnenoBanne 3aBUCMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKeHHs
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOTO MOJISl HIOCTOSIHHBIX MarHUTOB MPHU
ux oObenMHEHWH U pasneneHud. VccnemoBanue
JEHCTBHUSI IIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnpITel,  JI€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBJeHHs TokKa B Karymike. l3yuenue
JEUCTBUSI MArHUTHOTO TOJII HAa MPOBOJAHUK C TOKOM.

Koncrpynposanue u U3y4YEHHE paboThI




3JEKTPOABUTATEIS. H3smepenne KITA
IEKTPOIBUIaTEILHOMN YCTaHOBKH. OnbITe o
WCCIICIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
HUCCIICAOBAHUC N3MEHECHHI 3HAUCHUSI U HalpaBJICHUA

HHAYKIIUOHHOT'O TOKa

Odusnyeckue SBICHUS B TPUPOJC: DIICKTPUICCKHE
ABJICHUSA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
7.21 OpraHM3MOB, MarHUTHOE T0JIe 3eMJTH, Apend MOJIFOCOB,
POJIb MarHUTHOT'O TIOJIA JJIA KM3HU Ha BeMne, MOJIAPHOC

CHSAHUC

TexHu4eckne yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOM SHEPIUH,

OJICKTPOOCBETHUTCIIbHBIC HpI/I60pBI, HarpeBaTcCJIbHBIC

1.2 ANEKTPONPUOOPHI (mpumeps), NEKTPUUECKUE
MPEeIOXPaHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOJIBUTATEIh
HIOCTOSIHHOTO TOKa, TEHEPAaTOp MOCTOSHHOIO TOKa
9 KIIACC
Kon
pazznen Kox snemenra [TpoBepsieMble IEMEHTHI COJIePKAHUS
a
MEXAHUWYECKMUE ABJIEHUA
81 Mexannueckoe JABMXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO JIBHKEHUS
3 8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHKEHUE
HepaBromepHoe MIPSIMOJIMHEHOE JBYKCHHUE.
8.4 CpenHdAss M MIHOBEHHas  CKOpPOCTb  Tejla  IIpHU
HEPAaBHOMEPHOM JBHKCHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWHOE
' JBUKEHHE




8.6

CBoOoauoe nagenue. OnbiTel [anunes

PaBHOMeEpHOE nBUKEHME 1O OKpyxHOCTU. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas © yrjaoBas CKOPOCTH.
LenTpocTpeMuTebHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT CYynepno3UIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHUsS: CWiIa TpPEHHS CKOJBKEHHUS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BHUJIBI TPESHUS

8.14 Cuna TsKECTH W 3aKOH BCEMHPHOTO TSATOTCHUSI.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBuxenne  mmaHer  Bokpyr  Connuma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 Tieperpy3ku

8.16 PaBHOBecue  MarepuanbHOM  TOUkH.  AOCOTIOTHO
' TBEPIOE TEJO

8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOW OChIO
' BpanieHus. MomeHT cuiibl. LIeHTp Tskectn

8.18 Wmnynse Tena. MI3menenue uMiyinbsca. MMnysabc cuisl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABMKEHME

8.21 Mexanundeckasi paboTa 1 MOIITHOCTh

8.2 PaGora cun Tskectd, ympyroctu, TpeHHs. CBsi3b
. SHEPIruu U paboThI

823 [ToreHnmanbHass 3HEPrusi Teja, MOJHATOrO  Haj
. MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHumanbHas 3HEPTUs CKATON NPYKUHBI

Kunernyeckass sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHU
8.27 [IpakTuyeckue paboOTHI:




OrnpenenieHue cpelHeld CKOPOCTH CKOJIBKEHHS Opycka
WM JBWKEHUS IApUKa MO HAKJIOHHOW TIUIOCKOCTH.
Onpenenenre yCKOpeHUsl Tena MpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rUMOTE3bl: €CAM HPU PABHOYCKOPEHHOM
JIBUKCHUM 0€3 HAvadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAO  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOro JaBieHus. OmnpeneneHue
koo durmenta TpeHuss ckoybkeHus. OmnpenereHue
KECTKOCTH TpyxuHBL. OrnpeneneHue padOThl CHUIIBI
TPEHUsT TPU PABHOMEPHOM [BIDKEHHWU Tella IO
TOPU30OHTAIbHOM MOBepXHOCTH. OrmpeneneHue padboTh
CWJIBI  YOPYrOoCTM  MNpu  moabéMe  Ipy3a C
UCIIOJIb30BAHUEM  HETMOJBIDKHOTO W TMOABHKHOTO

OJIOKOB

duszndeckue SABJICHUS B mpupoac: NpUIMBLI U OTIIMBBI,

8.28 nBwkeHne TutaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.9 TexHUYeCKHEe  YCTPOMCTBA:  CHHJIOMETD,  JaTYMKH

IMOJIOKCHMUS, PAaCCTOSAHHA U YCKOPCHU A, PAKCThL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebatenbHoe JABMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

91 KoJe0aHui: Iepro1, 4acToTa, aMIIUTY1a
9.2 MareMaTH4YeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBparieHue 3HEPruu P KoJIeOATEIIbHOM JIBH)KCHUH
93 3aryxaromue koneOaHus. BbIHYyXIeHHBbIE KOJIeOaHUS.
' Pe3onanc
Mexaandyeckue BOJIHEI. CBOCTBAa MEXaHWYECKHUX BOJIH.
9.4 [IpononbHBIE W TONEpeUHbIE BOJIHBL. [[nMHA BONHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MexaHnuecKre BOJIHbI

B TBép)IOM TCIC, CceiicMHUYECKHE BOJIHBI




9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYyKa

9.6 Nudpa3Byk u ynpTpasByk
[IpakTuyeckue paboOTHI:
OnpeneneHne 4YacTOTBl W Tmepuojaa  KojeOaHuWi
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl W mepuojaa  KojeOaHui
NPYKHHHOTO MasiTHUKA

07 HccnemoBanne 3aBUCUMOCTH  TIepuoJa  KoJIeOaHUMH

' MOJIBEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TIepUoJa  KoJieOaHUH
NPYKHHHOTO MasSTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH nepuoaa KoJieOaHui rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
npYXuHBL. M3MepeHue yckopeHus: CBOOOTHOTO TaICHUS
dusnyeckue SBJICHHUS B MPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMHYECKHE BOJIHBI,
I[yHaMH, 9XO

9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, HCHOJb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOG I10JIC. 9J'IGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixaa 37eKTpOMarHUTHBIX BOJIH
103 OnekrpomarHuTHas npupoaa cBera. CKOpOCTh CBeTa.
. BoustHOBEIE CBOliCTBa CBETa
10 [pakTHyeckue pabOTHI:
10.4 W3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnyeckue SBIEHUS B MpHUpoJE: OHMOJIOTHYECKOe
10.5 JeicTBHE BUJUMOTO, yABTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI
10.6 Texuuueckue ycTpoicTBa: HCIOJIb30BaHUE
' JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3U
11 CBETOBBIE SABJIEHUA




111

JlyyeBas monens cBeta. MicTouHuku cBeta

11.2 [IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBeta. [lnockoe 3epkano. 3aKoH OTpaykeHUs
' cBeTa
114 [Ipenomnenune cBera. 3akoH NPEIOMJICHUS CBETA.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cucrema QoroanmnapaTa, MHUKPOCKOINAa U
' TenecKomna
117 I'maz kak onrudeckas cucrema. bim3opykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpajJbHBIX I1BETOB. [lucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTH  YIjla  OTpa)KeHHUSA
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne xapakTepUCTHK M300pa)KeHUs mpeaMmeTa B
IUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTU yIyla MPEOMIICHUS
CBETOBOTO JIyya OT yrja MHaJeHus Ha IPAaHUIE «BO3AYyX —
11.9 CTEKJIO».
[Tony4yeHne M300paKeHHUI C TIOMOIIBI0 COOMparomIeit
JIMH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHUS U ONTUYECKOU
CHWJIBI COOMpAOIIEH JINH3HI.
OnBITHI MO Pa3I0KEHUIO OEJIOT0 CBETa B CHEKTP.
OnBITH 1O BOCHPHUSTHIO IIBETa MPEAMETOB MpPU HX
HAOIOJICHUH Yepe3 [IBETOBBIE (DHIILTPHI
dusnyeckue sBJICHUS B mpupoje: 3artMeHuss CoiHIA U
11.10 JlyHbl, 11BE€TA TEJ, ONTHYECKHUE SBJICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texuuueckue ycTpoicTBa: OUKH, MIEPUCKOTI,

(I)OTO&HHapaT, OIITUYCCKHUE CBETOBOAbI

12

KBAHTOBLGIE SABJIEHUA




Omsbitel Pezepdopna m minaHeTapHas MOJEIb aToMa.

12.1
Monens aroma bopa
192 Hcnyckanwe W TOTJOMIEHWE CBETa aToMOM. KBaHTHI.
' JInnelyaTele CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
124 Crpoenne aromMHOro siapa. HykiioHHas Mojelnb
' aTOMHOTO sapa. M30Tomb!
125 PamnoakTuBHBIe TpeBpamieHus. [lepwon mosypacmana
' ATOMHBIX SITIEP
196 SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO H
' MacCOBOTO YHUCEIT
12.7 DHeprus CBSI3U aTOMHBIX sijiep. CBs3b MacChl M SHEPTUU
128 Peaknum cuHTe3a M AeneHus suep. VICTOYHUKY SHEPTHH
' CouHiia 1 3B€311
12.9 Snepnas osHeprernka. JleWicTBUE  paIMOAKTUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTaHU3MBI
[TpakTuyeckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpPEeKOB: HM3MEpPEHUE DHEPIHUM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTO (oHa
Ousnyeckue SBIEHUS B MPUPOJIE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyuY€HHUE NPUPOJHBIX MUHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX U3IYYCHHH Ha OpraHu3M
YyeloBeKa
1212 Texuuyeckue yCTpoiicTBa: CIEKTPOCKOTI,

HHI[HBPI,Z[yaJ'ILHLIfI AO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOTud, 00 3BOJIOIUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TIOJIE), O JBWKCHHUU Kak
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHH 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JJaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUCCKHUX SIBICHHUI
B OKpYXKAlOIIeM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I H HCIIOJIb30OBAHUC HMX JIA PCIICHUSA y‘IC6HBIX 3a1a4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOmrofieHns MpaBuil 0€30TMacHOTO Tpyna: HabmroaeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aIKCHIBATh €r0 PE3yIbTaThl, (POPMYIHPOBATH BHIBOIHI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSTENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBATH TOJYYEHHBIE PE3YNIbTaThl C
Y4€TOM 33JaHHOM ITOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIEPHUMEHTANBHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEOBAaHWE  TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTydCHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIWYHH B BUAE TaOIUIl U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, JKHAKOCTEH H TBEPABIX TeN, IJIAHETApHAs MOJENb aTroMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX AJs

00BbSICHEHUS (U3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclieé M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUYUHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHune pemath pacué€THele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJIB3Ysl 3aKOHBI W (OpPMYJNBI, CBs3bIBalONINe  (pU3MUecKue
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IMMBIe ISl € PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH TMOJIYYECHHOTO
3HaueHusl (PU3MUECKOl BENTWYHHBI; YMEHHUE OINpPEAesITh Pa3MEPHOCTh

(I)HSHHGCKOﬁ BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb MPUHIUIIBI JIEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO UX ONMUCAHUIO, UCIIOJIb3Yyd 3HAHUSA O

CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBICHUH U HGOGXOI[I/IMLIG (1)I/I3I/ILI€CKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXpPAaHEHHUS 3/I0pOBbS W  COOJIOAEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJAEPXKAHUS C UCMHOJIb30BAaHHMEM HH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOJy4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO JUTEpaTypy
(bu3nuecKoro cojaepKaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I 13 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD JBHKEHHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 x(t)=x,+vt
I'paduku 3aBHCHUMOCTH OT BpEMEHU JJISi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMelleHusi, IyTH, KOOPJAMHAThl TMPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO ABUKEHUS:
2
Syl(f)=vp = f+ay,* ;
2
@opMynbl Uil MPOEKUHUHU IMEPEMELIEHUs, MPOEKUHUH CKOPOCTH U IPOEKLIUH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKCHUU:
1.4 s. (D=0, t+a, L
2
U.\'('f) =Upy T4, I,
a.(f) =canst,
uh.: - u-_l.: =2a,s,
I'paduky 3aBHUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHEHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONMCHIBAIOIIME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTH M KOOPAMHATHI IMpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBIDKCHHUS Tella IO OKpyXHocTH. Hamparienwue
CKOpOCTH.
@opmyna A BBIYMCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH W IEpUOJ
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna i BEIYUCIEHUS YCKOPEHUS:
2
o
TR
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCIECHUS TIIIOTHOCTH
p = m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-Frn
1.12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia 1 BBIYUCIECHUS MOJYJIS CHUIIbI




TPCHUSA CKOJIbXKCHUS:

Fo=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroiu
nedpopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1,
F=g. .1 2
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTts u eperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3MeneHue umnynbsca. MMmynbe cumbl

1.16

3akoH COXpPaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0+, U, =const

PeakxtuBHOEC JABMKCHHUC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOIITHOCTbD:

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHU A

KUHETHIECKOMN OHEPruun:




Teopema 0 kuHETHUECKOU d3HEeprun. PopmyIia JUis BBIYMCICHHS IOTEHIUAIbHON

OHCPIUH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E.+E p
1.19 3aK0H COXpaHEeHHS MeXaHu4eckoil sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKON YHEPTUH MPU HATUIUH CHJIBI TPESHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIO» MEXAHHKH.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20 =
[ToaswmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= Anonesaas
‘iaaq:aqenﬂaﬂ
JlaBnenue TBEPIOTO TEA.
®dopmyra I BEIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
_F
b= G
191 JlaBnenue raza. AtMocdepHoe JaBiacHuUE.
' lMunpocratuyeckoe naBieHUE BHYTPH KUIKOCTH.
®opmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. dDopmyna A8 ONPEENICHUs BBITAIKUBAIOUIEH CHIIBI,
123 JNEUCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ra3:

F_-"-_In. =pgV




YcnoBue nnaBanus Tena. IlmaBanue CyAOB M BO3AYyXOIIJIABAHUC

1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIONIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MaremMartnueckuii M NPYKUHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM IBIKECHUHN

1.26

3aryxarouue konedanus. Beinyxnennsle koneOanus. Pezonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TOIICPCUYHLIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPYKUHBI; KOAh( UIIEHTa TPEHUSI CKOJIBKECHUS; PAOOTHI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoga KoJeOaHW MaTeMaTHYECKOTO MasSTHUKA, YacTOTHl M Iepuoja
KOJIeOaHUI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIbI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IOMOIIBIO HEIOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MIPH MOABEME TPy3a C MOMOIIBIO TOABHKHOTO
Omnoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YaCcTH TeJIa ¥ OT IUIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJILHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyxKUHBI, yCKOpeHUs: OpycKa OT yriia HakjOHa HampaBJsIoIeH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KOJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUuara

1.30

Dusuveckue s6NeHUS 8 npupode: MNpuUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKUBOU mnpupone, JIENCTBUE CHUJIBI TPCHUSA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYEeCKIe BOJIHbI, IyHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIMIIHWUKH, PAaKETbl, pbIyar, HO[[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIONNECsS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUNM Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOXKEHUS ~ MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmxkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBrxenue, 1uddysus

2.3 CmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmaxnenue Ten. KomaumdecTBo  TemioTel.  YjaenbHas
TETIOEMKOCTb:

2.8
O=cm(ty—t)
3aKOH COXpaHEHHsI PHEPTMHM B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9
O +0Q, +..=0
Ucnapenue u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPrUu B TMpoIecce

2.10 UCTapeHus M KoHJAeHcanudu. KumeHue KHUIKOCTH. VYJIenbHas TeIoTa

napoo6pazoBanus: L = Q/m
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BiaxxHOoCTB BO3/1yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEPruM IIpH

IJIaBJICHUU U KpUCTAJUIU3allH. yI[e.HI)HaFI TCIIJIOTA IIJIaBJICHUA

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€IbHAs TEIJIOTa CTOPAHMS TOILJIMBA:

q=Q/m

2.14

[punnune! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomol

N3mepenune ynenbHON TEIIOEMKOCTH METAJUIMYECKOrO IWIMHJPA; KOJIUYeCTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIKO ONYIIEH HArpeTbli UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAAHHOI'O HArpeThIM LWJIWHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOM
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHOU TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; MpoIiecca HCrapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.' IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJIICHHUA B IIPUPOIAC, KPHUCTAJJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMCP3aHUC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KaInmuJIsipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
JKUJIKOCTHBIN TEPMOMETpP, AATYHUK TCMIICPATYpPbI, TECPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, IT'HI'POMECTPLI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/I3€lI_[I/I$[ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)




Hocurenu »snextpuyeckux 3apsiioB. JleficTBHE AJIEKTpUUECKOTO MO Ha

3.5
3JeKTpUUEcKue 3apsbl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIi nekTpuyecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE IEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:
e TT—_TT 2T7 - P_R o
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;:;I=I+1:R=—.
] - S0 2
CmenmaHHble COeIMHEHUS TPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrOo MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIHUH
31 MarguTHOe T1I0JIE NOCTOSHHOTO MarHuTa. B3amMoOIeNcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM
3.15 Omnebitel @apazes. SBneHne anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
3.16 N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.




UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MTPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI TPOBOHUKA, IJIOLIAU €r0 MONEPEUHOro CEYEHUs U
yII€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia Uisi SIEKTPUUYECKOTO HAMPSKEHUS TPU TOCIIEI0BATEILHOM
COCIMHEHUHU TPOBOJHUKOB; MpaBWIA I CHIbl 3JEKTPUYECKOTO TOKA MpHU

napauleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A61eHUA 6 Npupoode: >SIEKTPUUYECKUE SBJIEHHS B arMocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPeid MOIIOCOB,
POJTb MATHUTHOTO TIOJIS JUTSI KU3HH Ha 3eMile, TIOJIIPHOE CUSHUE
Texunuueckue ycmpouicmea: OSIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, ODJEKTPOJBHTATEIbh ITOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pactipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeid B nuH3e. POKyCHOE paccTOsSIHUE JIMH3BI. OnTUYeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npuodopsl
Ipaxmuuecxue pabomoi
N3mepenune ontuueckoil cuiibl coOUparomiell JTUH3bL, POKYCHOTO PAcCTOSHHS
coOuparomeii JTMH3bI (II0 CBOMCTBY paBEHCTBA Pa3MEpOB MpEAMETa U N300pakeHHUs,
e KOT/Ia MPeIMET PacCIONIOKEH B TBOMHOM (oKyce), MoKa3aTels IPeIOMIICHUS CTEeKIIa.
. HccnenoBanue cBOMCTBA M300pa)KeHHs, TOJIYYEHHOTO C  IOMOIIbIO
coOuparoliel JTHH3bI, U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCHUMOCTH YTJia TPEIOMJICHHS CBETOBOTO Jy4da OT yrja MaJeHHs Ha TpaHHIle
«BO3/YX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmMenus ConHua u JlyHbl, 1Bera Teu,
. ONTHYECKHUE sIBJIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE




CBC€TOBOIbI

4 KBAHTOBEBIE SBJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakuuu anbpa-u Oera-
' pacmaza
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atToma
4.3 CocraB atomHOrO sigpa. M30Toms!
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue A6NeHUsT 8 Npupode: €CTECTBEHHBI pPaJNOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, pPaTUOAaKTUBHOE W3JIy4YE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYyAIbHBIN JO3UMETp, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOJANYECKOE OBECIHHEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» dusuka: 7-i kinacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»

» dusuka: 8-if kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 3-€ U3JjaHUE,
nepepadotannoe [leprikun .M., UBanos A.M. AkurionepHoe 00I1eCTBO
«3narenscrBo «lIpocsemenue»

» Gusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUE,
nepepaborannoe [lepsimkun .M., I'ytauk E.M., iBanos A.W. u np.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HNHpopMaIrimoHHO-METOANIECKOE TTMCHhMO 00 OCOOCHHOCTSIX MPETIOTaBaAHMSI
yuebHoro npenmera «duzuka» B 2025/2026 yuebHOM rony
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

MeTonuueckne peKOMEH AU 10 CO3/IaHUIO KIaCCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOT0 MPOoUIeH U KIaCCOB C YIIIYOJICHHBIM H3y4EeHUEM
MaTeMaTHKHU, (PU3UKHU, XUMUH, OMOJIOTHH B 00I11e00pa30oBaTEIbHbBIX
OpraHU3alusX C UCIOJb30BaHUEM HHPPACTPYKTYPHI, CO3JaHHOM B paMKax
HaITMOHAJILHOTO TIpoekTa «O0pa3oBanue» (KBantopuymel, IT-kyOsl, Touku
pocta u 11p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

MeTtonundeckue pekoMmenaanuu. Opranuzanus B3aumoaeicteus “Ilkomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Metoauueckne peKOMEHIAIMU 110 U3y4eHUIO TeMbI «[loCTOSTHHBIN
AIEKTPUUECKHI TOK» B MIKOIBLHOM Kypce dhusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf

Y4ebHo-MeTonueckoe obecreueHre mpoleccoB MPENoIaBaHms XUMHH,
O6uonoruu, (U3MKK HA YPOBHSAX OCHOBHOT'O OOIIETO M CPEIHETO OOIIETOo
06paSOBaHI/I${ C BKIIFOYCHHUCM JOIIOJIHHUTCIBbHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonrekcTtHblie 3anaun. 3aganus Kk yaeOHoMy Kypcy «Pusuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

Mertoauyeckuii keiic. DnekTpoMarauTHas uHaykuusa. @usuka. 8 Kiacc
(2024 1.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf


https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET
o OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIIMOTEKA IOK https://mouypoxu.pd/


https://physicon.ru/eor-list/4-fizika
https://моиуроки.рф/
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