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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€Ttom ¢eaepanbHOl paboueil MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWN, W Ha (HOPMHPOBAHWE E€CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHS IMPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJbKY (PU3UYECKHe 3aKOHBI JieKAT B OCHOBE MIPOILIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTyYeHUs TOCTOBEPHBIX 3HAHUHN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenune ¢u3uku Ha YIyOJIEHHOM YpOBHE TMperosiaraeT yYBEpEHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAEHHOW peIICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyayuien
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

JlocTmxeHrne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (U3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JAHHBIE U JIEaTh BBIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AESITeTbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBs3u). Dusnyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenusi. [lorpemnocts u3mepenuid. [lpaBuna Ge3onacHoro Tpyaa npu padbore ¢
nabopaTopHbIM 00OpynoBaHuEeM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®dusnueckue NpubOpel M HpoLEAypa MHPSIMbIX H3MEPEHUN aHAJOrOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OINBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHus: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKCHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenve wHepuuu. 3aKOH WHEpUMH. B3anMoAeCTBUE TeN Kak MNpUYMHA
M3MEHEHUSI CKOPOCTM JABIXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBs3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAsI ¥ JIMHEWHAS UIOTHOCTb.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOW MpsiMoi. PaBHoxeilcTBytomas cui. Cuiia TpeHUs.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne naMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, EMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBrnenne rasza. 3aBUCMMOCTb JaBJICHHS Ta3a OT O00BbEMa W TeMIepaTyphl.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronbp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOpSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJe OT 00bEMa MOTPYyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIONICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckast paboTa JiJIsi CHJI, HAIPABJICHHBIX BJOJb JTUHUU MIEPEMEIICHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpoctbix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPAILCHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTHM TONyYeHUs HCKYCCTBEHHBIX aima3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEILUIONPOBOHOCTh, KOHBEKIMS, U3JIydeHUE. Buapl Teruionepenayu B NpUpOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAEBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasineHus. HacplllleHHBI M HEHachIIIEHHBIH map. BiakHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuita U3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TennOBbIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJIONCHUIO TEIJIOBOTO PACHIMPEHMsI Ta30B, KUJIKOCTEH WU
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT e€ro o0bémMa ®
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO BOJOW MPU TEMI000MEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yAeabHONW TENIOTHI MIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IIpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
¥ BOJIBTMETP B 1€MW MOCTOSTHHOTO ToKa. CONMPOTUBIIEHUE MPOBOHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYCHHE JJIS KU3HU Ha 3eMJIe.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTrO HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOE 1ose Toka. DJIEKTPOMarHur.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOIBUTATENlb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre JNEUCTBUS  DJIEKTPUYECKOTO IO HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCHMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia MJisI CUJIBI TOKAa NPU MAPAUIEIBbHOM COEOUHECHHU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUsS TOKA B KATyIIKE W OT HAJIUYUA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHHUIO  SIBJICHUS DJICKTPOMArHUTHOW HWHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MO/ YTIAOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAS Cra.

[lepBoiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBr>KEeHME TEN MO OKPYKHOCTH NOJ IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHUA. J[BUKEHHE TEI BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHas YHEPTUs Tea, OIHATOTO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW NPy UHbl. KuneTnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnrogenne MexaHM4ecKOro ABMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGnronenue nBm>xXeHus Tela 1Mo OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKACHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue SHEpPruu Py ABUKEHUHU TeJla MO ACHUCTBUEM NPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella TpH PABHOYCKOPEHHOM JIBDKEHHMHM IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK Psii HEYETHBIX YKCEJl, TO BpEMEHA OJJUHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIECH B MIPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
WCIIOJb30BaHUEM HEMOIBUKHOTO U TTOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTndyecknii U NPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPIOM TeJe, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuii Ted TOA JACHCTBUEM CHJIBI TSXKECTHU M CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOE pacnpocTpaHeHue cBera. 3arMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomryuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB IMPU HUX HAOIIOACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. W3otombl. PaamoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snaep. CBsA3p Macchl W SHepruu. Peakuuu cUHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

HabGnrogenue Tpekos B kamepe Busnbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKU yriayOiaEHHOTO YpOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M METalpeJIMETHBIX pe3yJlbTaToB o00y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHS MOIYNSA SBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JTA0OPATOPHBIX pabOT U OMBITOB (BKJIOUYasi padOTHI U ONBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEILHO-0000IIAOMIETO MOJYJISI MOXKET 3aKaHYMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1O (u3uke, a Takke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJEHUM OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (DU3MYECKON HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (U3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MTOCJHEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3MUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUU C YYETOM BIUSHHS HaA OKPYKAKOLIYI Cpexny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEpPCATbHBIC YICOHbBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKK  OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIM
bu3HYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3NUYECKOTO SABJICHUS,

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIee pa3BUTHE (PU3MUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, UHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C y4ETOM MPEIJIOKEHHON yueOHOU (pr3nyeckomn
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl HU
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OOHapy>KMBaTh pa3INuue U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3UYECKOM TPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO YacTh padOThl, AOCTUras KadyeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeiicTBHS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM peIieHUs (U3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIUOHAJILHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTO HCCIEAOBAaHUS WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus ¢ 7 kaacce peIMETHbIE PE3yJIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHMIBI (U3UYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIECTBa (TBEPAOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [B)KEHUE, HEPABHOMEPHOE JIBU)KEHUE, HWHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JTABJICHUE; TIaBaHUE TEJI, TPEBPAIICHHS MEXAHUYECKOW SHEPTUH) IO ONMHMCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JNBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXWBOW IIPUPOJE, NCUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIACIATH CYIICCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
busznueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBJieHUE TBEPAOTO Teja, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKHBAIOIIAS CHUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJb3Yys MpaBujia CI0XKEHUs CHII (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
ABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a7a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, IPU 3TOM BHIOMpaTh aIeKBAaTHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBaTH BBIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BATh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4y;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO HAOMIOJACHUIO (DU3UYECKUX SIBJICHUN W (DU3NIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TpPSMbIe M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOKHBIE AKCIIEPUMEHTAIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BEMUYHMH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHUJIBl YNPYroCTH OT YJJIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTaBISTh MOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE TAOJIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMECsT COCylbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI Mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKUA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH TPU OOpAaIllEHWH C NpUOOpaMH M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, €aMOCTOSTENIbHO (QOPMYyNHpYsl TOUCKOBBIA 3alpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBbIE MaTepHajbl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3MUECKOTO COJIEp:KaHUs, B TOM YHCIIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

Py BBINOJHEHUH YYEOHBIX NPOCKTOB U HCCIENOBAHHMN pPACIpPENeNiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHuy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIECTBA, KPHUCTAJUIMYECKHUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJIS, ONTHUYECKass CUCTEMa) U CHMBOJIMYECKHH SI3bIK (PU3UKU TpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
OPOBOJHUK C TOKOM) IO OINHCAHUIO HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (DU3WMYECKWX  SBICHUH B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KAaNWUISIPHBIE SIBJICHUA B NPUPOJE, KPUCTALIBI B MPHUPOJE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJisi Il KWU3HW Ha 3emyie, TOJSIpHOE CHUSHHE), TpPH 3TOM IEPEBOJIUTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUUYECKUM 3apsi, Ccujla TOKa, JJIEKTPUUECKOE
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIOJIB3YEMbBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULbI (PU3NYECKUX BEIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka 1enu, npaBuia Kupxroda, 3akon OMa 1iist mogHOM 1ienu, 3aKoH
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJENATh IPU OTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyaluid MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 LEMOYKY pPACCYyKIAECHUM C ONOpOM Ha W3YyYEHHbIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJI, CBA3BIBAIOIIUX (DU3UUECKUE BEITUUYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCTIONb30BaTh IpadruecKkue METOJbl PEIIeHUs 3a/1ad, MPOBOAUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO0 3HAYeHUs (U3MUECKON BEIMYMHBI U OMNPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PpEUIMTh MpU TOMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBJICHUM WM (PUINYECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPAaTypbl JKUIKOCTH M IUIOMIAAA €€ IOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAaHUEM AHAJIOTOBBIX M LIU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHUS M YAEJNbHOIO CONPOTUBIEHUS BEILECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JOMOB, TMUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATEIb MOCTOSHHOTO TOKA), MCIOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETp, JBUraTellb BHYTPEHHEro  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B TOBCEIHEBHOW KM3HM ISl 0OecHedeHHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIHpYysl TOUCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIMIO U3 HECKOJBKUX UCTOYHUKOB (DU3NYECKOTO COJICPKAHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yYE€OHBIX TMPOEKTOB W HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCIT0JIb30BAaTh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HWH(Qpa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIIYCKaHUSl U MOTJOLIEHus, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE MPSAMOJIMHEWMHOE JIBUJKEHHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNIbHOE  JIBW)KEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Kojie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE (PACIPOCTPAaHEHHE U OTPaKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb — NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3NYECKUE SIBICHUS B MPUPOE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO U3ITyYEHHH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAs W MTHOBEHHass CKOPOCTh Teja IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBUDKEHUM,  YIJOoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHYECKasi paboTa U MOIIHOCTh, IOTEHIIMAJIbHAS SHEPTUS Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I0KAa3aTelb IPEIOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTD I'paUKN U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIUYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOTO0 U MAacCOBOT'O YHMCEN MPH SIIEPHBIX PEAKUUSAX, IPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (U3NYECKUE MOJAETU i OObICHEHHUs
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HCJe TpeOyIoUIMe YHCIEHHOTO OlLIEHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAUYEHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3nYecKuX METOJIOB, M TMpeajiaraTh OPUEHTUPOBOUHBINM CHOCOO pelleHHs, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NUYECKUX SIBJICHUN WM (PU3UUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MPYXKHUHbI U HE3aBUCUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBhIX CIIEKTPOB H3IIyUeHHUs): (POPMYyITUPOBATH MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEpPEHUH, OMpeess
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NPHU PAaBHOYCKOPEHHOM JBM)KCHHHU, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiel JUMH3bI W €€ ONTUYEeCKas CWiIa, pPaguoaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAIIM3UPOBATh MOJYyUYECHHBIC PE3YyJbTaThl, OIEHUBAS TOTPEIIHOCTh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria MpeJIoOMJIEHUs OT yria NaJeHUs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIHO COOMpATh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY, HPEACTAaBIATh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToammapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUECKHX TMPOIECCOB MpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOW >KU3HU JIsi oOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENHHO (HOPMYIUPYsI TTOMCKOBBIN 3aMpoOC, HAXOAUTh MYTU ONPEICICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATYpy (DU3NYECKOTO COACpIKAHUS, CIPABOUYHBIE MaTEPHANIbl, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COJACpIKAHUs, MyOIuIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®duzuka — HayKa 0 IpUpoJe 2 https://www.resh.edu.ru/
1.2 dusnyecKue BETMIUHBI 4 3 https://www.resh.edu.ru/
1.3 EcTtecTBeHHO-HAyUHBIN METO/1 TO3HAHMS 2 1 https://www.resh.edu.ru/
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
2.1 Crpoenue BemiecTBa 2 1 https://www.resh.edu.ru/
BIDKEHUE M B3aUMO/ICHCTBUE YACTHII
2.2 A A 4 2 https://www.resh.edu.ru/
BeIIeCTBa
2.3 ArperatHble COCTOSIHHS BEIIECTBA 1 https://www.resh.edu.ru/
Hroro mo pazneny 7

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl




3.1 MexaHn4eckoe TBHKCHUE 10 https://www.resh.edu.ru/
3.2 WNuepuus, Macca, II0THOCTh 9 https://www.resh.edu.ru/
3.3 Cuna. Buas! cun 15 https://www.resh.edu.ru/
Htoro no pazneny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
apyieHue. [lepenava naBneHust TBEpAbIMU
4.1 A perana A pA 5 https://www.resh.edu.ru/
TeJaMH, KUAKOCTIMHU U Ta3aMH
4.2 JlaBieHue KuIKOCTU 6 https://www.resh.edu.ru/
4.3 ATMocdepHoe 1aBIeHHe 5 https://www.resh.edu.ru/
€HCTBUE KUJKOCTH U Ta3a Ha
4.4 A . g 12 https://www.resh.edu.ru/
MOTPYXEHHOE B HUX TEJO
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
5.1 PaGota u moutHOCTH 6 https://www.resh.edu.ru/
5.2 [TpocThie MEeXaHU3MBI 8 https://www.resh.edu.ru/
5.3 MexaHuueckast SHeprus 5 https://www.resh.edu.ru/




Hroro no pazneny

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb

19

6.1 [ToBTOpUTENHEHO-0000IIAOIINN MOTYITH 6
Wroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHnue u CBOICTBA BELIECTBA 6 https://www.resh.edu.ru/
1.2 TerutoBbIe TPOIIECCHI 33 1 6.5 https://www.resh.edu.ru/
Hroro mo pazueny 39
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DJIEKTpUYECKUE 3aps/ibl. 3apsHKEHHbBIC TEa
2.1 P . A P 9 1 https://www.resh.edu.ru/
U X B3aMOJICHCTBHS
2.2 [TocTosTHHBIN 27TEKTPUYECKHI TOK 31 1 10 https://www.resh.edu.ru/
2.3 MarHuTHbIE SIBJICHUS 11 4 https://www.resh.edu.ru/
24 DNIEKTpOMarHuTHask UHIYKIUS 7 1 1 https://www.resh.edu.ru/
Hroro no pazneny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5
Wroro no pazneny 5




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

225




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHHUecKoe ABMKEHUE U CIIOCOOBI €ro
1.1 A 30 1 4 https://www.resh.edu.ru/
OTIHCAHHUSI
1.2 BzaumopetictBue Ten 18 4 https://www.resh.edu.ru/
1.3 3aKOHBI COXPAHEHUS 15 1 2 https://www.resh.edu.ru/
Htoro no pazneny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 MexaHn4YecKHe KoJieOaHus 8 3.5 https://www.resh.edu.ru/
2.2 MexaHnyeckue BOJIHBI. 3BYK 10 3 https://www.resh.edu.ru/
Hroro no pazneny 18

Pa3nes 3. DiiekTpoMarHuTHoe noJie U 3J1eKTPOMATHUT

HbI¢ BOJIHbBI

3.1

DIIeKTPOMarHuTHOE MOJIE 1
AIIEKTPOMArHUTHBIC BOJIHBI

Uroro no pazgeny

6

https://www.resh.edu.ru/

Pa3zgen 4. CBeToBbI€ ABJICHUSA




41 3aKOHBI paCIIpOCTPAHEHUS CBETA 8 https://www.resh.edu.ru/
4.2 JIMH3BI U ONITHYECKUE TIPUOOPHI 6 https://www.resh.edu.ru/
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 2 https://www.resh.edu.ru/
Htoro no pazneny 16
Paszgea S. KBanToBbI€ sIBJICHUS
5.1 Hcnyckanue v norioueHue cBeTa aroMoM 4 https://www.resh.edu.ru/
5.2 Ctpoenue aTOMHOTO siApa 5 https://www.resh.edu.ru/
5.3 SnepHble peakuuu 7 https://www.resh.edu.ru/
Hroro no pasneny 16
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
MexaHndeckue BIeHUS (IOBTOPUTEIIBHO-
6.1 . 6 https://www.resh.edu.ru/
0000IATOTITIIT MOTYITH)
TenoBsie siBNEHUS (TIOBTOPUTEITHHO-
6.2 . ( P 3 https://www.resh.edu.ru/
00o0maronmii Moayb)
DJIEeKTPOMAarHUTHBIC SBJICHUS
6.3 . 3 https://www.resh.edu.ru/
(OBTOPUTETHEHO-0000IAIOIIINN MOTYTH)
CaeToBblIe BIIeHUS (TOBTOPUTEIHHO-
6.4 ( P 1 https://www.resh.edu.ru/

00001aIMiit MOIYIb)




6.5 [ToBTOpUTENBEHO-0000IIAIONINI MOTYTB 4
Wroro no pazueny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoTshI padoThI
pecypcsl
®dusuka — HayKa o npupoae. AsneHus
1 1 https://www.resh.edu.ru/
MIPUPOJIBI
2 OuznyecKue sIBICHUS 1 https://www.resh.edu.ru/
duznyeckue BEINYUHBIL.
Pa3mepHoCTh. @U3nMYeCKUE MPUOOPHI.
3 TTOrpeLHOCTH IpH TIPAMBIX 1 https://www.resh.edu.ru/
U3MEpPEHUSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHEWHBIX pa3MEPOB TEI U 1 1
MIPOMEXYTKOB BpeMeHH"
5 Jlaboparopnast pabota "U3mepenue 1 1
00BEMa KUIKOCTH U TBEPAOTO Tema"
5 JlaGopatopHnas pabota "Onpexnenenue 1 1
pa3MepoB MaibIx Tea. Merox psaos”
MeTo1bl Hay4YHOTO TIO3HAHHUS.
7 Onucanne GpU3NIECKUX SBICHHI C 1 https://www.resh.edu.ru/
IIOMOIIBIO MOJIETIEN
8 VYpok-uccnenosanue "lIposepka 1 1

TMIIOTE3bI: JaJbHOCTh IOJIETA




IapuKa, MymeHHOr0 TOPU30HTAIIBHO,
TeM 0O0JbIIE, YeM OOJIbIIIE BEICOTA
mycka"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOEHUE BELIeCTBA

https://www.resh.edu.ru/

10

11

12

Jlaboparopnast pabora "OrneHka
JTMaMeTpa aToMa METOAO0M PsIOB (C
UCToJIb30BaHueEM (oTorpaduii)”

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO PACIIUPEHUS I'a30B.
OnbIThI 10 OOHAPYKEHUIO TEHCTBUS
CHJI MOJIEKYJISIPHOTO IPUTSKEHUS"

JIBM>KeHMe yacTull BEUIECTBA.
Huddyszus. bBpoyHoBckoe nBHKEHHE

https://www.resh.edu.ru/

13

VYpok-uccnenosanue "Habmronenue u
00BsCHEHHE OPOYHOBCKOTO JIBHIKEHHS

u aupdpy3un"

14

15

B3auMoelicTBHE YaCTHUI] BEIIECTBA:
MPUTSHKEHUE U OTTAJIKMBAHUE

ArperaTHbl€ COCTOSIHHS BEILIECTBA.
OCoOEeHHOCTH arperaTHbIX COCTOSIHUI
BOJBI

https://www.resh.edu.ru/

https://www.resh.edu.ru/

16

17

Mexanunueckoe auxenue. [1yTs,
TPaeKTOPUS, IEPEMELLICHUE

PaBHOMEpHOE 1 HEpABHOMEPHOE
nBuxeHue. CKopocThb

https://www.resh.edu.ru/

https://www.resh.edu.ru/




18

Haxoxnenue ckopocty, IyTH 1
BPEMEHU IIPH PABHOMEPHOM
IPSIMOJINHENHOM JIBUXKEHUN

https://www.resh.edu.ru/

19

20

Jlaboparophast pabora "OnpeneneHue
CKOpPOCTH PaBHOMEPHOTO JIBUXKCHUS"

I'paduku npssMOTHMHEHHOTO
PaBHOMEPHOTO JIBH>KEHUS

https://www.resh.edu.ru/

21

22

23

24

Permrenue 3agau mo teme "Pacuer
cpeaHei ckopoctu"

Jlaboparopnas pabota "Onpenenenue

CpeHEeH CKOPOCTH CKOJIbKCHHUS
OpycKa WM IIapuKa 10 HAKIIOHHON
miockocty"

OTHOCUTENBHOCTD JIBUKEHHUSL.
CnoxxeHue cKkopocTe mpu
napajieIbHOM JIBUKEHUU

[Tonyuenue u ananu3 rpadukoB
3aBUCHUMOCTH IIyTH U CKOPOCTHU
JBUKEHMSI OT BPEMEHU

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

25

Pemenue rpaduueckux 3amay no
Teme "Mexanuka. PaBHomepHOE
MPSIMOJIMHENHOE ABUKEHHE"

https://www.resh.edu.ru/

26

27

SIBnenue uHepuu. 3aKOH HHEPIUU

B3anmoneicTeue Ten Kak npuyMHa
W3MEHEHUs cKopocTh. Macca tena
Kak Mepa MHEPTHOCTH Tena Ipu
IOCTYNATEIbHOM JIBUKEHUH

https://www.resh.edu.ru/




28

Ypoxk-uccienopanue "CpaBHeHHE
Macc I10 B3aUMOJIEUCTBHUIO TeT"

29

30

InoTHOCTH BemiecTBa

JlaboparopHnast pabota "OnpeneneHue
IJIOTHOCTU TBEPIOTO Teua"

https://www.resh.edu.ru/

31

32

Pemtenue 3amau mo treme ""Macca tena.

IImotHOCTE BemiecTBa"

Cwmecu u craBbl. [loBepxHOCTHAs 1
JIMHEHHAs IIOTHOCTh

https://www.resh.edu.ru/

https://www.resh.edu.ru/

33

[ToaroroBka K KOHTPOJILHOU paboTe
o Teme "®usznka — HaykKa o
npupoje. llepponadansHble CBEACHUSA
00 aTOMHO-MOJICKYJIIPHOM CTPOSHHUH
BellecTBa. MexaHuka"

https://www.resh.edu.ru/

34

KonTponbHast padota no teme
"®du3zuka — Hayka 0 IpUpOJIE.
[TepBonavanbHBIE CBEICHUS 00
aTOMHO-MOJIEKYISIPHOM CTPOCHHH
BemecTBa. Mexanuka"

35

36

37

Cuna. SIBnenue tarorenus. Cua
TAKECTHU

N3ob6paxenue cun. Pemenue 3agau
o Teme "OnpeneneHne CUuibl
TsoKecTn"

Cuna ynpyroctu. 3akoH ['yka

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/




38

Bec Tena. U3mepenue cuit.
HunamomeTtp

https://www.resh.edu.ru/

39

40

Ypok-uccnenosanue "HabmroneHue
M3MEHEHUs CKOPOCTH MpHU
B3auMOJAeHCcTBUU Tel"

Pemtenue 3amau mo treme "Cuiia
ynpyroctu. Bec tena"

https://www.resh.edu.ru/

41

Jlaboparopuas padota "ONBITEHI,
JEMOHCTPHPYIOIIUE 3aBUCUMOCTD

pacTspkeHus (aedopmarin) npyKuHbI

OT NPHUJIOKEHHOMN CUITBI"

42

43

Cuia TpeHus

Cnoxenue cuil. PaBHonielicTByo1LIas
cuia

https://www.resh.edu.ru/

https://www.resh.edu.ru/

44

45

46

47

Pemenne 3agau o teme "CroxxeHue
cw. PaBHozelcTBYOIIas cuma"

Pemenue 3amau mo treme
"B3zanmonenicrue tei. CUIIbl B
MmexaHuke"

Pemenune 3anau no teme "Cuia
TpeHUs". YPOK-UCCIIEJOBAHUE T10
teMe "MccnenoBanue 3aBUCHMOCTH
CWJIBI TPEHUS OT ILJIOIIAIN
COTMPUKOCHOBEHUS"

Jlaboparopnast pabota "ONBITHI,
JIEMOHCTPHPYIOIINE 3aBHCHMOCTh

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/




CHJIbI TPCHUA CKOJIBXKCHUA OT CHUJIbL
JaBJICHUS U XapakTepa
CONpUKAacaroluxcsi HoBepxHocTen"

Pemenue 3agay no reme

48 "B3aumoneiictBue ten. Cuibl B https://www.resh.edu.ru/
MexaHuke"

49 KonrponsHas pabora no reme
"BzaumonerictBue ten"

50 JlaBiieHne TBEPBIX TEI https://www.resh.edu.ru/
Ypoxk-3kcriepumerT "CrocoOsl

ol OIpe/ieNICHUs 1aBJIEHUS TBEPJOTO
Tena"

59 Ypok-uccienoBanue "3aBUCUMOCTh
JABJICHUS Ta3a OT TeMIepaTypsl”

aBJICHHE KHUJKOCTEH U ra30B. 3aKOH

53 A https://www.resh.edu.ru/
[Tackans

54 [THeBMaTH4ECKHE YCTPOKCTBA https://www.resh.edu.ru/
3aBUCUMOCTD JaBIICHUS KHUAKOCTH OT

55 https://www.resh.edu.ru/
TITyOUHBI

56 I'anpocraTudeckuii mapamoke https://www.resh.edu.ru/
VYpok-nipoekt "U3yuenue

57 P P 4 https://www.resh.edu.ru/

COOOMIAOIITUXCS COCYAOB"




Ypok-koH(bepeHIus

58 https://www.resh.edu.ru
"I'mapaBiuyeckue MEXaHU3MbI" ps:// /
Hcnonb30BaHre BHICOKHX JIaBIICHUN B

59 https://www.resh.edu.ru/
COBPEMEHHBIX TEXHOJOTHSIX
Pemenne 3agau o teme "JlaBinenue

60 | https://www.resh.edu.ru/
KHUJIKOCTH
ATmochepa 3eMiIH U IPUIKHBL &

61 https://www.resh.edu.ru/
CYLIECTBOBAHHUS

62 VYpok-uccnenosanue "l[IposiBienue
neiicTBust atMocepHoro naBieHus"

N3mepenune armocepHOTo 1aBICHUS.

63 P Pep https://www.resh.edu.ru/
OmnsitT Toppuuennu
3aBUCUMOCTB aTMOC(HEepHOTO

https://www.resh.edu.ru/

64 JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops. [Tpubops! 1715 n3MepeHus
aTMOC(EepHOTO TaBJICHUS
Bapometp-anepous. Atmocdeproe

65 P patep Pep https://www.resh.edu.ru/
JIABJICHHUE Ha Pa3JIMIHBIX BEICOTAX
BrrtankuBatomias cuna. 3akoH

66 https://www.resh.edu.ru/
Apxumena
Pemenue 3amau mo reme "3akon

67 | https://www.resh.edu.ru/
Apxumena
Ypoxk-uccienoBanue

68 "DKcnepuMeHTanbHOe OOHapyKEeHHE

NeMCTBUS )KUKOCTH U ra3a Ha
MIOTPYKEHHOE B HUX TEJO"




69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKMBAIOIICH CHUJIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKUIKOCTD"

70

71

72

IImaBanue ten

Jlaboparopnas pabora
"HccnenqoBaHue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00beMa MOTrpyKEHHOU
B KAJIKOCTH 4acTH Tea"

Bosnyxomnasanue. [inaBanue cynos

https://www.resh.edu.ru/

https://www.resh.edu.ru/

73

74

75

Pemenue 3amau nmo teme "3akoH
Apxumena. YcinoBus miaBaHus ten"

Pemenwne 3agau o teme "JleiicTBue
XKUJKOCTHU U T'a3a Ha MOTPYKEHHOE B
HUX TEI0"

Ypok-tipoekt "KoHcTpynpoBaHue
apeoMeTpa WIH JOJKU U ONPEEICHHUE
Ipy30N0gbEMHOCTH"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

76

[ToaroroBka Kk KOHTPOJILHOM paboTe
o teme "JlaBneHue TBEpABIX TE,
JKUJIKOCTEH U ra3oB"

https://www.resh.edu.ru/

77

KonTponbHas pabota no teme
"JlaBneHrEe TBEPABIX TEIN, KUIKOCTEH
M ra3on"

78

Mexanunyeckas pabota

https://www.resh.edu.ru/




79

MountHocTh

https://www.resh.edu.ru/

Pemenue 3agau Ha onpenenenue

80 https://www.resh.edu.ru
paboTHl U MOIITHOCTH ps:// /
81 Pabota cuiibl TSDKECTH M CUJTBI TPEHUS https://www.resh.edu.ru/
Pemenwue 3anay mo Teme "Pabora
82 | https://www.resh.edu.ru/
CHJIBI TSDKECTHU M CUJIBI TPEHUS
VYpok-uccnenosanue "Pacuér
o https://www.resh.edu.ru/
83 MOILHOCTH, Pa3BUBAEMOI1 IIpU
noabEMe 1o jgectTHuue"
84 [IpocTbie MeXaHU3MBI https://www.resh.edu.ru/
85 MowmeHnT cuibl. [IpaBuino MOMEHTOB https://www.resh.edu.ru/
Jlaboparopras padota "M3ydenue
86 MpaBUJIa pblyara Ajsi MOJBUKHOTO U
HEMOJIBYKHOTO 0J0KOB"
87 "3o0510TOE MPAaBUIIO" MEXAHUKHU https://www.resh.edu.ru/
Ypoxk-nipoekt "lIpoexTupoBanue
https://www.resh.edu.ru/
88 MOJIMCIIACTOB C 33JaHHBIMU
napameTpamu’
VYpoxk-konpepenuus "[IpocTsie
https://www.resh.edu.ru/
89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX

opranuszmax"




90

Koaddunuent nonesnoro necTpust
MIPOCTBIX MEXaHNU3MOB

https://www.resh.edu.ru/

91

92

93

JlabopartopHnast pabota "Onpenenenue
KIIJI mnogBU>XKHOTO W HETIOIBUKHOTO
0110K0B"

Mexanuueckasi SHeprusi.
Kunernueckast 1 moTeHIMaIbHAS
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUHU

https://www.resh.edu.ru/

https://www.resh.edu.ru/

94

YPOK-3KCIIEPUMEHT
"DKcnepuMEeHTaIbHOE OIpeIETICHHE
M3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON SHEPTUU NIPU
CKaTBhIBAaHUH TeJIa 110 HAKIIOHHOH
miockocTy"

95

[ToaroroBka Kk KOHTPOILHOM paboTe
o Teme "PaboTa 1 MOIIIHOCTG.
Ouneprus"

96

97

KonTponbHas pabota mo Teme
"PaboTa u MomHOCTE. DHEprus"

Pabora ¢ Tekctamu o TeMe
"MexaHnuyeckoe IBHKeHue"

98

Pabora ¢ Tekcramu o TeMe
"Ctpoenue BemecTna"

99

100

PaGora ¢ Texcramu o teme "Cuibl B
npupoje”

Pabora ¢ TekcTamu o Teme




"JlaBneHue TBEPABIX TEJ, KUIKOCTEH

H razon"
101 'I"aGOTa c T"eKCTaMH 10 TEME 1
OHeprus
102 E’a60Ta C TEKCTAMU 11O :‘CMC 1
[TpocThie MEXaHU3MBI
OBUIEE KOJIMYECTBO YACOB I10O 102 23

I[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
. https://www.resh.edu.ru/
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1 https://www.resh.edu.ru/
Mopaenu TBepaOro, KUAKOTO U
3 P . 1 https://www.resh.edu.ru/
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
4 KonTtponbHast padora 3a 7 kiacc 1 1
CMauuBaHue ¥ KA PHOCTb.
5 P 1 https://www.resh.edu.ru/
[ToBepxHOCTHOE HATSXKEHUE
6 TennoBoe pacHIMpeHne U CKaTUE 1 https://www.resh.edu.ru/
7 TennoBoe nBukenue. TemmnepaTtypa 1 https://www.resh.edu.ru/
8 TemmnepaTypHbI€ Kbl 1 https://www.resh.edu.ru/
BryTpeHHsIst SHEepTUs U CIOcOoObI €€
9 yIp P 1 https://www.resh.edu.ru/
W3MEHEHUS




10

Bunbl Teronepenaun

https://www.resh.edu.ru/

11

12

Ypok-koHpepenuus "Hcrnonp3oBanue
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB B LIEJIAX
sHeprocOepexeHus"

KonnuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

https://www.resh.edu.ru/

https://www.resh.edu.ru/

13

Ypok-uccnenosanue "[Ipoepka
TUIOTE3bI JINHEHHOM 3aBUCUMOCTH
JUTMHBI CTOJIOMKA KUJKOCTHU B
TEPMOMETPUUYECKOI TpPyOKe OT
TeMIiepaTypsl"”

14

YpaBHeHHE TEIUIOBOTO OalaHca.
TennooOMeH U TEIIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

https://www.resh.edu.ru/

15

JlaGopaTtopnast pabora "HccnenoBanue
ABJICHUS TEIJIOOOMEHA MPU
CMELIMBAHUH XOJIOJHOMN U ropsiaen
BOJBI"

16

17

18

Pemenne 3amau o reme "TemiooOMmeH
U TEIUIOBOE paBHOBecHe"

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TETUIOTHI, MOJIYYEHHOTO
BOJIOH TPU TETIOOOMEHE C HarpeThIM
METAJUIMYECKUM [UIHHAPOM"

[InaBnenue u oTBEpAECBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS

https://www.resh.edu.ru/

https://www.resh.edu.ru/




TCIIJIOTA IJIaBJICHUA

19

20

Pemenne 3amau no reme "[lnaBnenue u
OTBEpJICBAHUE KPUCTAUIMYECKUX TET"

JlabopaTtopHas padora "Ompeneieaue
paTop p p
y/IeJIbHON TEIJIOTHI TUTaBJICHHUS Jibjia"

https://www.resh.edu.ru/

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IIJIaBJICHUS
KPUCTAJUTUNYECKUX TEJ U pa3MATUCHHS
IpY HarpeBaHuu amop(dHbIX Ten"

22

23

[TapooOpazoBanue u KOHICHCALIMSL.
Ucnapenne

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://www.resh.edu.ru/

https://www.resh.edu.ru/

24

Pemienue 3amau mo reme
"TTapoobpazoBanue u kunexHue"

https://www.resh.edu.ru/

25

26

Ypok-uccnenoBanue "OObsCHEHUE
3aBUCHUMOCTH TEMIIEPATYPHI KUIICHU
OT J1aBJieHUs"

HacpimeHHbIil 1 HEHACBHIEHHBINA ap.
BrnaxnocTs BO3ayxa

https://www.resh.edu.ru/

27

BiraxxHOCTB BO3/lyXa 1 €€ U3MEpPEHHE.
JlaGopaTtopHas pabora "Onpenenenue
OTHOCHUTEIIHON BIQKHOCTU BO3ayXa"

0.5

28

Pemenne 3agau o reme "BaaxHocTs"

https://www.resh.edu.ru/




Pewenue 3ana4d u aHanu3 cuTyanui,

https://www.resh.edu.ru/

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOHJICHCALUU
DHeprus TOMBa. Y 1eJabHas TenioTa
30 https://www.resh.edu.ru/
CropaHus
[TpuHIMIBEL PAOOTHI TETLIOBBIX
31 o https://www.resh.edu.ru/
JBUTATENCH
[TapoBas TypOuna. /[Burarens
32 P P A https://www.resh.edu.ru/
BHYTPEHHETO CTOpaHus
33 KII/] TermoBoro aBuraTess https://www.resh.edu.ru/
Pewenne 3agau no teme "KIT
34 " A https://www.resh.edu.ru/
TEIIOBOTO JIBUTATEIS
VYpok-koHdepenuus "Temnnonsie
N https://www.resh.edu.ru/
35 JIBUTATENH | 3aIUTa OKPYKAIOIIEH
cpenpr"”
36 TennoBbie TOTEPH B TETUIOCETAX https://www.resh.edu.ru/
3aKOH COXpaHEHMsI U ITPEBPALLCHHS
https://www.resh.edu.ru/
37 SHEPTUU B MEXaHUICCKUX U TCTUIOBBIX
npoiieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe
" https://www.resh.edu.ru/
38 no TeMe "TernoBble SBJIECHUS.
H3meHeHune arperaTHbIX COCTOSHUN
BeniecTa"
39 KonTtponpHas padoTa mo Teme

"TemioBble ABIeHNUA. 3Menenne




arperaTHbIX COCTOSIHUH BemiecTa"

40 Dnexrpu3amus Tei. J[Ba poaa 3apsioB https://www.resh.edu.ru/
Ypoxk-uccnenosanue "Hccnegopanue
41 CIoco00B pPa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"
B3aumoneiicTBre 3apsyKEHHBIX TEII.
42 https://www.resh.edu.ru/
3axoH Kynona
Dnektpuueckoe noje. Hampsok€HHOCTH
https://www.resh.edu.ru/
43 3nexTpudeckoro noss. [Ipunnun
CYIIEPIIO3UIINH ICKTPUUCECKUX MTOJICH
Hocwurenu snekTpudeckux 3apsaoB.
o https://www.resh.edu.ru/
44 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
3aKOH COXpaHEeHHUsI SJCKTPUUECKOTO
45 P P https://www.resh.edu.ru/
3apsana
[TpoBOIHUKY, TUINEKTPUKH U
46 P ’ P https://www.resh.edu.ru/
MOJTYTIPOBOTHUKH
Vpok-koH(pepeHuus "Inekrpusanus B
47 P ¢ pu " P https://www.resh.edu.ru/
MTOBCETHEBHOM JKU3HH
Pemenne 3amau nmo teme "3akoH
48 " https://www.resh.edu.ru/
COXpaHEHHUS PJCKTPUUYECKOTO 3apsijia
OnekTpuueckuil Tok. ctouHuku
49 https://www.resh.edu.ru/
JIEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Mccnenopanme
o https://www.resh.edu.ru/
50 JENCTBUS SJIEKTPUUECKOro MOJIs Ha

MIPOBOJTHUKH M TUDJIEKTPUKH"




51

DJIEKTPUUYECKUI TOK B METaJIIax

https://www.resh.edu.ru/

DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX U

52 https://www.resh.edu.ru/
razax
53 DneKTpuyecKas 1ernb https://www.resh.edu.ru/
54 Cuiia Toka. AMriepmerp https://www.resh.edu.ru/
DNEeKTpUUECcKOoe HaMpsKEHHE.
55 https://www.resh.edu.ru/
BoabeT™merp
JlaGopaTtopHas pabota "COopka u
56 UCTIBITAHUE JICKTPUYCCKOH IeTTH
MOCTOSTHHOTO TOKa"
3aBUCHUMOCTh CHJIBI TOKA OT
57 HanpspkeHus. 3akoH Oma 1 ydacTka https://www.resh.edu.ru/
enu
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIBI TOKQ,
58 MIPOTEKAIOLLEr0 YEPE3 PEIUCTOP, OT
HANPSDKEHUS Ha PE3UCTOpE U
COTIPOTHUBIICHUS pe3ucTopa”
DNEKTPUIECKOE COMTPOTUBIICHHE.
59 https://www.resh.edu.ru/
VY enpHOE CONMPOTUBIIEHUE
JlaGopaTtopHnast pabora "Onpenenenue
60 YIETBHOTO COTIPOTHRIICHUS

POBOJHMKA"




61

Pemenne 3amau mo reme
"DNEeKTPUUECKOE COMPOTHUBIICHHUE.
VY nenbHOE conpoTuBiieHUE"

https://www.resh.edu.ru/

62

63

Penrenue 3amau mo teme "3axkod Oma"

IlocnenoBarenbHOE U nmapaljICJIbHOC
COCAMHCHUA ITPOBOAHHUKOB

https://www.resh.edu.ru/

https://www.resh.edu.ru/

64

JlaGopaTtopHast padora "I[IpoBepka
MIPaBHJIA CIIOKCHUS HAIIPSDKCHUN TIPH
MOCIIE0BATEILHOM COEIMHEHUU IBYX
pe3uctopon"

65

Pemenue 3agau no reme
"IlocnenoBarenbHOE U MapaICIbHOE
COEIMHEHUS POBOIHUKOB"

https://www.resh.edu.ru/

66

67

68

JlaGopaTtopHnas padora "IIpoBepka
TIpaBHJIA JJIST CHITBI TOKA TTPH
napajieIbHOM COCIMHEHUT
pe3uctopos"

Pemienne 3amaq Ha IMPUMCHCHUC
3akoHa Oma AJIg pa3JInIHOTI O
COCIUHCHUA ITPOBOAHHUKOB

OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE

UCTOYHHKA TOKA. 3akoH OMa 1id
OJIHON LienH

https://www.resh.edu.ru/

https://www.resh.edu.ru/

69

Pemenne 3agau mo teme "DJIC,
BHYTPEHHEE COMPOTUBJICHUE
HCTOYHHKA TOKa. 3akoH OMa 11st
MOJIHOM 1Henu"

https://www.resh.edu.ru/




70

JlaboparopHnas pabota "OnpeneneHue
OJIC 1 BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHMKA TOKA"

71

72

[TpaBuna Kupxrodga

JlaboparopHas pabota "IIpoBepka
npasui Kupxroga"

https://www.resh.edu.ru/

73

VYpok-uccnenosanue "U3yuenue
BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHEHHBIX DJIEMEHTOB"

74

75

Pab6ota QJICKTPHUYCCKOI'O TOKaA.
MoiHocTh QJICKTPHYCCKOI'O TOKa

JlaboparopHas pabota "Onpenenenue
paboThl U MOILITHOCTH AJIEKTPUIECKOTO
ToKa"

https://www.resh.edu.ru/

76

3axoH JIxxoyns-Jlenua. [lorpedburenu
aneKTprudeckoro Toka. Koporkoe
3aMbIKaHHe

https://www.resh.edu.ru/

77

VYpoxk-koHpepennus "OO0bsicHeHUE U
IMPUHIAIT HGﬁCTBI/IH JOMAaIIHUuX
3JIEKTpOHArpeBaTeNIbHbIX MPHUOOPOB"

https://www.resh.edu.ru/

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIeKTPUUECKHEe 3apsIbl.
3apsoKeHHBIC Tena U UX
B3auMoencTBUs. I10CTOSHHBIH
AIEKTPUYECKUH TOK"

https://www.resh.edu.ru/

79

KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKCHHbBIE




T€JIa U UX B3aUMOJICUCTBUA.
ITocTOsHHBIN 3JIEKTPUYECKHUI TOK"

80

81

82

ITocTosiHHBIE MAarHUTLL. MarHuTHOE
oJsie 3eMJIM U €r0 3HaYeHUe I
SKU3HU Ha 3eMiie

Vpok-uccnenopanue "M3yuenue
MarHUTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB NIPH UX OOBECTUHEHUH U
pazaenenuu. Busyanuszanus noiist
MMOCTOSIHHBIX MarHUTOB"

OmneiT OpcTena. MaruutHoe nose
IIEKTPUUYECKOTO TOKA

https://www.resh.edu.ru/

https://www.resh.edu.ru/

83

OneiT AMniepa. MaruutHoe nose
KaTyLIKU ¢ TOKOM. [Ipumenenue
3JIEKTPOMArHuTOB B TEXHUKE

https://www.resh.edu.ru/

84

85

86

Cuna Amnepa u onpenencHue eé
HaIpaBJICHUS

Pemenue 3anau no teme "Cuna
AmMriepa u onpezeneHue eé
HanpasyeHus"

SHCKTpOI[BI/IFaTeJ'IB IIOCTOAHHOI'O TOKA.
Hcnons3oBanue BHGKTpOHBHFaTeHeﬁB

TCEXHUYCCKUX YCTPOP’ICTBaX 1 Ha
TPAHCIIOPTC

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

87

JlaGopaTtopHas pabota "3ydueHune
JEHCTBUS MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM"




88

VYpok-koupepennus "IIpakTnueckoe
MIPUMEHEHUE 3JIEKTPOBUraTeiein"

https://www.resh.edu.ru/

89

90

91

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI AyeKTpOoABUTATENS "

JlaGopaTtopHnas pabora "M3mepenne
KII] anextpoaBuraTenbHOM
YCTaHOBKH"

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKLIHH.
[TpaBuio Jlenna

https://www.resh.edu.ru/

92

Ypoxk-uccnenosanue "Mccnenopanme
W3MEHEHHUI 3HAYCHUS M HATPaBJICHUS
MHIYKIMOHHOTO TOKa"

93

94

Pemenue 3amau no reme "3akoH
3JIEKTPOMArHUTHON WHIYKIIMH.
[TpaBuso Jlenma"

Dnektporereparop. CrocoOs
MOJTYYEHUS IIEKTPOIHEPTUN

https://www.resh.edu.ru/

https://www.resh.edu.ru/

95

VYpoxk-koHpepeHus "IIeKTpOCTaHIIUN
Ha BO300HOBJISIEMBIX HCTOYHUKA
sHepruu. [Ipobaembl HKOIOTHH.
TonnuBHBIE S7IEMEHTHI U
anekTpoMoomIn"

https://www.resh.edu.ru/

96

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DJIeKTPOMarHUTHbIE
ABJICHUS"




KonTponbnas pabota

97 n n 1
DIIeKTPOMAarHUTHBIC SIBJICHUS

08 Pabora ¢ TekcTaMH 110 TEME 1
"TennoBele ABICHUA"
Pabora ¢ TekcTamu o Teme

99 "DeKTpuUecKue 3apaabl. 3apsoKCHHbBIS 1
TeJla U UX B3aumoaencTaue"

100 Pabora ¢ TexcTamu 1o TemMe 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"

101 Pabora ¢ TekcTamMu 1o TEME 1
"MarauTHebI€e SIBJICHUAA"

102 Pabora ¢ TekcTamu 1o TemMe 1
"DjieKTpOoMarHuTHas MHIyKOus"

OBIIEE KOJIMYECTBO YACOB I10 102 295

[NPOTPAMME




9 KJIACC

KosunyecTBo 4acos JIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabusbie IlpakTuueckue
cero
B u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MexaHuueckoe TBUKEHHE.
https://www.resh.edu.ru
1 MarepuanpHas Touka. CriocoOsI 1 ps:// /
OMHUCAHUsI MEXaHUYECKOTO JBUKEHUS
Cucrema orcyeta. OTHOCUTEIHLHOCTh
2 1 https://www.resh.edu.ru/
MEXaHUYECKOTO JIBUKECHUS
BekTopHbIE BETMUNHBI, OTIEPAIIUH C
3 1 https://www.resh.edu.ru/
BEKTOPaMH, MTPOEKIIMHU BEKTOPOB
Panuyc-BexkTop maTepuanibHON TOUKH
4 Y P P ’ 1 https://www.resh.edu.ru/
nepeMenieHre Ha MIOCKOCTH
PaBHOMEpHOE nIpsAMOIIMHETHOE
s://www.resh.edu.ru
5 PHOE 1Ip 1 hitp h.ed
JBUYKEHUE
Pemrenue 3agau o reme
o https://www.resh.edu.ru
6 "PaBHOMEpPHOE NPSMOJIIMHENHOE 1 psi// /
nBIKeHHe"
HepasHOMepHOE NpAMOIUHENHOE
https://www.resh.edu.ru
7 nBukeHue. CpeHsst U MTHOBEHHas 1 ps:// /
CKOPOCTb T€Jla IPU HEPABHOMEPHOM
TBUKCHUH
Jlaboparopnast pabota "Onpenenenue
8 CpeIHE CKOPOCTH CKOJIbKEHHS 1 1
Opycka Wiu ABMXKEHUS IIapuKa o
HAaKJIOHHOM TI0CKOCTH"




PaBHOYCKOpEHHOE MPAMOJIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

https://www.resh.edu.ru/

10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIDKEHUS"

[lepemenenue npu
PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM
JBUKCHUH

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

13

Jlaboparopuas padota "Onpenencaue
YCKOPEHUS TeJIa MPH
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaAKJIOHHOM INIOCKOCTH"

14

Pemenue 3agau nmo reme
"[lepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHENHOM
JBYOKEHUN"

https://www.resh.edu.ru/

15

JlaboparopHnast pabota
"HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HavyaIbHOU CKOpOCTH"

16

I'paduueckas MHTEpIIpEeTAIIS
YCKOpPEHUS, CKOPOCTH, TPONUIEHHOTO
MyTH U TIEpEMEICHUS [Tt
MPSIMOJIMHEHHOTO ABUKEHUS

https://www.resh.edu.ru/




17

Pemenune 3amad mo Teme
"I'padpmyeckas nHTEpIIpETAIUS
YCKOPEHHSI, CKOPOCTH, TIPOHUIEHHOTO
MyTH ¥ TIEPEMEILCHUS JITIS
MPAMOJIMHEHHOTO JIBUKEHUA"

https://www.resh.edu.ru/

18

YckopeHnne cBOOOIHOTO A ICHUS.
Ongitel [Nannies

https://www.resh.edu.ru/

19

20

Pemenue 3amau no reme "Yckopenue
cB0oOOAHOrO NaieHus"

JIBr>KeHue Tela, OpOIIEeHHOI0 O/
YIJIOM K TOPU3OHTY

https://www.resh.edu.ru/

https://www.resh.edu.ru/

21

22

23

24

Pemenue 3amaa mo treme "J[BrkeHue
Tena, OpOIIEHHOTO MO YITIOM K
rOpU30HTY"

JlaGopatopHnas pabora
"UccnenoBanue ABMKSHHS TEIIa,
OpOILIEHHOTO MO/ YIJIOM K
rOpU30HTY"

Pemenne 3agau mo teme "JIBrkeHHE
MO/ IEUCTBUEM YCKOPEHUS
CcBOOOIHOTO IMaeHUs"

JIBH>KEHUE 110 OKPY>KHOCTH

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

25

JIuHeitHas u yriioBast CKOpOCTb,
MEepUOJI U YacToTa

https://www.resh.edu.ru/

26

CKOpOCTh U yCKOpEHHUe TIpu
JBYKEHUH IO OKPYKHOCTH

https://www.resh.edu.ru/




27

Pemenne 3agau o teme "JIBrkeHue
10 OKpY>XHOCTH"

https://www.resh.edu.ru/

28

VYpok-koHpepennus "PacrnoznaBaHue
U IpUOIMKEHHOE OMTUCAHKE
Pa3IMYHBIX BUJOB MEXAaHUYECKOTO
nBIOKeHuA"

https://www.resh.edu.ru/

29

30

IToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "MexaHnuecKoe IBUKECHNE U
crocoObI ero onucanus"”

KonrtponbHas pabora no reme

"MexaHHnYeCcKOe IBMKEHUE U
CIIOCOOBLI ero onucanus"

https://www.resh.edu.ru/

31

Ilepsslii 3akoH HptoToHA. BexTop
CHJIBI

https://www.resh.edu.ru/

32

33

Bropoii 3akoH HeroToHa.
PaBHOzelicTBYIOIAs cuila

Tperuii 3akoH HproToHa.
Cyneprnio3unus cui

https://www.resh.edu.ru/

https://www.resh.edu.ru/

34

35

Cuna ynpyroctu. 3akoH ['yka

Pemrenue 3amau nmo treme "Criia
ynpyroctu"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

36

Jlaboparopnas pabota
"HccnenoBadne 3aBUCUMOCTH CUJIBI
YIPYTOCTH, BOBHUKAIOIIEH B
MpYyXHUHE, OT cTeneHu aedopManuu
NpYy>KUHBI"




37

Cuna tpenus. KoaddunmeHt tpenus

https://www.resh.edu.ru/

38

Jlaboparopuas pabota "Onpenencaue
ko3 (purmeHTa TpeHUs CKOIbKECHUS"

39

JlabopartopHnas pabora
"UccaenqoBanue 3aBUCUMOCTU CHIIBI
TPEHUS CKOJIbKEHHUS OT CHIIBI
HOPMAaJIBHOTO J1aBJICHUS"

40

HBI/I)KGHI/IC TCJI IO OKPYKHOCTHU I10/
HeﬁCTBHeM HCCKOJBKHX CHJI

https://www.resh.edu.ru/

41

42

43

3axoH bepHyiu u noabEMHas cuiia
KpbLIa

Ypok-koHpepenmus "CoBpeMEHHbBIE
JeTaTeNbHBIC annaparkl, Cy1a Ha
MOJIBOJTHBIX KPBUTBSIX, AaHTHUKPHLUIO HA
CKOPOCTHBIX aBTOMOOMIISIX.
JIBm>xeHHe 1moe3aa Ha MarHUTHOH
noayike"

Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O
TATOTCHUA

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

44

JIBrKeHue Ten BOKPYT
rpaBUTALIMOHHOTO LIeHTpa. [lepBas
KOCMMYECKasi CKOPOCTh

https://www.resh.edu.ru/

45

HeBecoMocTh 1 neperpysku

https://www.resh.edu.ru/

46

PaBHOBECHE MaTeprabHOM TOUYKH.
AOGCOIOTHO TBEPIOE TEIIO

https://www.resh.edu.ru/




47

MowmeHnT cuibl. [IpaBuino MOMEHTOB

https://www.resh.edu.ru/

VYpok-uccnenosanue "Onpenenenue

48
LIEHTPA TSHKECTU PA3JIMYHbBIX Te"
Nmnynsc Tena. U3menenue . hed
: .resh.edu.r
49 uMmnyinesca. mmynbce cumbl. Yopyroe ttps://www.resh.edu.ru/
1 HEYNpYroe B3auMOJEICTBUE
3aKOHBI U3MEHEHUS U COXPAHEHUS
50 P https://www.resh.edu.ru/
UMITyJIbCa
51 PeakTrBHOE BHKEHUE https://www.resh.edu.ru/
Pemenue 3ana4 no teme "3akoH
https://www.resh.edu.ru/
52 COXpaHEeHHS UMITyJbca. PeakTuBHOE
nBIKeHHe"
53 Mexanuueckasi paboTa U MOIITHOCTb https://www.resh.edu.ru/
Pabota cuitbl TsKECTH, CHITBI
54 https://www.resh.edu.ru/
YIIPYTOCTH M CHIIBI TPEHUS
Jlaboparopnast paborta "Onpenenenue
55 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBM>KEHUH TeJa 10
TOPU30HTAJIBHON MOBEPXHOCTH"
56 Csi3b HEpruM U paboTHI https://www.resh.edu.ru/
JlaGopatopHnas pabota "Onpexnenenue
57 paboThI CUJIBI YIPYTOCTH TIPU

noabEMeE rpysa ¢ UCIOJIb30BaHUEM




HENOJABUKHOTO Y MOABUKHOTO
OJIOKOB"

58

59

HOTGHHI/IaJ'IBHaﬂ OHEpTIUia

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

https://www.resh.edu.ru/

https://www.resh.edu.ru/

60

61

62

3aKO0H U3MEHEHHUS U COXpaHCHUA
MEXaHUYeCKOMH OHCPIun

Pemenue 3amau nmo treme ""3aKOHEI
W3MEHEHUS U COXPaHCHUS
MEXaHU4eCKOW dHeprun"

[ToaroroBka K KOHTPOJILHOU paboTe
no teme "B3auMoneiicTBue Ten.
3aKoHbI cCOXpaHeHUs"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

63

KonrponsHas pabora o Teme
"B3aumopeiictBue Tei. 3aKOHbI
coxpaHeHus"

64

KomnebaTennHoe ABHKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUH: TIEPHO/I, HaCcTOTa,
aMILTATY1a

https://www.resh.edu.ru/

65

MareMaTH4ecKuil ¥ NPY>KUHHBINA
MasTHuKHU. JlabopaTtopHas pabora
"UccnemoBanue 3aBUCUMOCTH
nepuoja KojebaHuii rpy3a Ha HUTU
OT UIMHEBI HUTH"

0.5

66

Jlaboparopnas pabota
"HccnenoBaHue 3aBUCUMOCTH




neproja KojeOaHuii mpyKUHHOTO
MasiTHUKa OT Macchl rpy3a"

67

68

I"apmoHnueckue Koyie0anus

JlaGoparopnas padora "U3mepenue
paTop p p
YCKOpEHHUs: CBOOOHOTO NaieHUs"

https://www.resh.edu.ru/

69

70

3aTyxatromue KojieOaHusl.
BrinyxaeHnbie koseOanus. Pezonanc

[IpeBpaiienue 3Hepruu npu
K0JIcOaTeIbHOM JIBMKCHUU

https://www.resh.edu.ru/

https://www.resh.edu.ru/

71

Ypok-uccnenosanue "lIpoBepka
HE3aBUCHMOCTH NIEpr0/1a KoJeOaHmi
Ipy3a, MOJBEIICHHOI'O K JIEHTE, OT
Macchl rpysa’

72

73

74

MexaHU4eCcKHEe BOJIHBI: MMPOAOJIbHBIC
" IOTICPCYHBIC

CBolicTBa MEXaHUYECKUX BOJIH.
JIivHa BOJIHBI U CKOPOCTH €€
pacmpocTpaHeHus
VYpok-uccnenosanue "Habmonenue
uHTephepeHH U TU(PAKIIMU BOJIH
Ha MTOBEPXHOCTU BOABI"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

75

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPIOM TEJIE.
CeiicMnyeckye BOJIHBI"

https://www.resh.edu.ru/

76

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

https://www.resh.edu.ru/




77

Pemenue 3agau no reme "3Byk"

https://www.resh.edu.ru/

78

79

Ypoxk-uccienoBaHue
"DKCIepUMEHTAIbHOE OIPEIEICHHE
I'PaHULl 4YaCTOTHI CJIBIIINMBIX
3BYKOBBIX KoJieOaHuit"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC.

https://www.resh.edu.ru/

80

Ypoxk-uccnenoanue "Habmonenue u
00BSICHEHUE aKyCTHYECKOT'O
pe3onanca"

81

Wubpa3Byk U yIbTpa3ByK.
Kondepenuus "VcnonszoBanne
yJIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUAX"

https://www.resh.edu.ru/

82

83

3J'IeKTp0MaFHI/ITH06 IoJICE U
QJICKTPOMATrHUTHBIC BOJIHBI

CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH

https://www.resh.edu.ru/

https://www.resh.edu.ru/

84

VYpok-kounpepenuus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 3I€KTPOMarHUTHBIX
BOJIH JJIS1 COTOBOM CBSI3H.
Paguonokanusg. Kocmuueckas cBs3n "

https://www.resh.edu.ru/

85

Pemenue 3agad Ha onpeneneHne
HqaCcTOThI U JJINHBI C)JIeKTpOMaFHI/IT HOI>'I
BOJIHBI

https://www.resh.edu.ru/




86

DneKTpOMarHuTHas MpUpoJia CBETa.
CxopocTh cBeTa

https://www.resh.edu.ru/

87

88

BousiHOBBIE CBOlICTBA CBETA:
uHTephepeHns u TudpaKius

queBaﬂ MOJICJIb CBE€Ta U
reoMETpruICCKas OIITHKA. Hcrounukn
CBETa

https://www.resh.edu.ru/

https://www.resh.edu.ru/

89

90

[IpssMonuHEHOE pacpocTpaHeHne
ceera. 3armenus ConHua u JIyHsl

3akoH oTpaxeHus cera. [lnockoe
3epKajo

https://www.resh.edu.ru/

https://www.resh.edu.ru/

91

92

93

94

[TocTpoenue n3o0paxeHui,
c(OpPMUPOBAHHBIX 3€pKAJIOM

IIpenomiienue cBera. 3aKoH
npenomMieHus ceera. [lonHoe
OTpa’KEHHE CBETA.

JlaGopatopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH yTJla
IIPEJIOMIICHHUS OT YyIila MaJeHUs
CBETOBOTO JTy4a Ha TPAHUIIE «BO3TYX-
CTEKJIO»"

Ypok-uccnenosanue "AHanus u
00BsICHEHNE ONTHYECKOr0 Mupaxka"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

95

VYpok-koupepenius "Mcnonp3oBanue
ITOJIHOT'O BHYTPCHHETO OTPaKCHUA:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAA
CBA3B"

https://www.resh.edu.ru/




96

JIlun3a, X0 ydeil B TMH3E

https://www.resh.edu.ru/

97

98

®opmyJia TOHKOHN JTUH3BI

JlabopartopHnast pabora "Onpenenenue
(hOKYCHOTO PACCTOSIHHS U
ONTHYECKOW CHIIBI COOMparomieit
JIUH3bI"

https://www.resh.edu.ru/

99

[Tomy4yenne n300pakeHHiA ¢
HOMOILBIO coOHparoreii u
pacceuBaroLIei JHH3

https://www.resh.edu.ru/

100

VYpoxk-koudepennus "[IpuHnmn
JeWCTBUS ONTHYECKUX PUOOPOB
(MMKpPOCKOII, TEJIECKOTI,
¢dhoToanmapar)"

https://www.resh.edu.ru/

101

102

103

I'ma3 xkak onTu4yeckas cucTeMa.
EJ'II/ISOPYKOCTB " JAJIbHO30PKOCTb

Pasnoxxenue 6emoro ceera B CIIEKTp.
OmnpiTel HeroTona. Ciioskenue
CHEKTpaJbHbIX LBETOB. [{ucnepcus
CBETa

VYpoxk-npaktuky™m "Habntonenue u
00BSICHEHUE OMBITOB MO PA3JIOKEHUIO
6emnoro cera B criekTp. [lonyuenue
0enoro 1mBeTa Mpy CI0KEHUH IIBETOB"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

104

OmnsiThl Pesepdopna u miianerapuas
MOJIENb aTOMa

https://www.resh.edu.ru/




IToctynater bopa. Moaens atoma

https://www.resh.edu.ru/

105 bopa. Mcnnyckanue u morjomeHue
CBETa aTOMOM.
106 KBanTel. JInneluaTeie CrIeKTPhI https://www.resh.edu.ru/
Ypok-npaktukyMm "HabGmroneHue
107 CIUIOIIHBIX U JTMHEHYATHIX CIICKTPOB
M3JIy4eHHS U UcIycKaHus"
PanuoaktuBHOCT. Anb(a-, 6eta- u
108 https://www.resh.edu.ru/
ramMma-u3IrydeHust
CrpoeHue aTOMHOTO sipa.
109 P P https://www.resh.edu.ru/
Hyxknonnas Mmozienb aToMHOTO sipa
PannoakTrBHBIC IPEBpAIICHHUS.
110 PEEp https://www.resh.edu.ru/
N3oTomnsl
111 [lepuon nonypacnana https://www.resh.edu.ru/
VYpoxk-koHpepenuus "JlelicTBue
. https://www.resh.edu.ru/
112 paMOaKTUBHBIX U3TyYEHUI HA
KUBBIC OpPTaHU3MBI. 3aIuTa OT
PaZMOaKTUBHOIO U3TyYeHHs "
SAnepHble peakuuu. 3aKOHBI
https://www.resh.edu.ru/
113 COXPAaHEHHUs 3apsAI0BOr0 U MacCOBOTO
qucen
DHeprus CBA3U aTOMHBIX sifep. CBsi3b
114 P P https://www.resh.edu.ru/
MAacChl U DJHEPTHH
Pemenue 3amau mo reme "SnepHbie
115 https://www.resh.edu.ru/

peakuu. JHeprus cBs3u"




116

Peakiiuu cunTe3a U neneHUs Saep.
Uctounuku sHeprun CosiHIa U 3BE31T

https://www.resh.edu.ru/

117

118

119

Ypok-koudepennus "SAnepHas
SHEPreTHKa. DKOJIOTHYECKUE
poOIEeMBI sIIepHOI SHepreTukn"

[ToaroroBka K KOHTPOJILHOM paboTe
o teMe "KosieGaHus v BOIHBI.
CBeTOBBIE U KBAHTOBBIE SIBJICHUS"

KoHntposbHas paboTta 1mo Teme
"Konebaunus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

120

121

122

123

Pemrenue pac4yeTHBIX 110 TEMe
"MexaHnueckoe aBrxenue"

Pemienue pacueTHBIX U
KAa4eCTBEHHBIX 3a71a4 110 TEME
"Bzaumoneiicteue Ten"”

Pemenne pacueTHbIX U
KAaueCTBEHHBIX 3aJa4 10 TeEME
"3aKOHBI COXpPAHEHUS YHEPTUU U
nMmIyibca"

JlaGopaTopHble pabOThI 110 TeMe
"MexaHuueckoe JIBUKeHue"

https://www.resh.edu.ru/

https://www.resh.edu.ru/

https://www.resh.edu.ru/

124

125

Jlaboparopubie pabOTHI 1O TEME
"B3zanmonericTBue Tea"

Jlaboparopubie pabOTHI 1O TEME
"[IpocThie MeXaHU3MBI"




126

Pemenne pacueTHsIX U
KaueCTBEHHBIX 3a/1a4 10 TEME
"TemnoBsbie npornecch”

127

Pemenne pacueTHsIX U
KaueCTBEHHBIX 3aJa4 110 TeMe
"BnaxHocTs"

128

129

130

Pemenue pacueTHbIX 1
KauecTBeHHBIX 3a/1a4 1o Teme "KIIJ]
TEIUIOBLIX JBUTaTesei"

Pemenue pacueTHBIX U
KAa4eCTBEHHBIX 3a1a4 I10 TEME
"3aKOHBI HOCTOSIHHOI'O TOKA"

Pemenue PaCUYCTHBIX U

KauyeCTBEHHBIX 3aaa4 o Teme "KIIJ
31EKTPOYCTaHOBOK"

131

132

JlaGopaTopHble pabOTHI 110 TeMe
"3aKOHBI IOCTOSIHHOTO TOKA"

JlabopaTopubie pabOTHI 11O TEME
"CseToBbI€ sBJICHUS"

133

PaGota ¢ Tekcrtamu o teMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

134

135

Pabora ¢ TekcTraMu o TeMe
"Kosnebanus u BOJTHBL"

PaGora ¢ Tekctamu o TeMe
"CBeToBBIE SBJICHUS"

136

Pabota ¢ Tekcramu no Teme
"KBanToBas u sinepHas ¢puzuka"




OBIIEE KOJIMYECTBO YACOB I10

136 3 24.5
IIPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Tépeimkun A.B. @usnka. 7 knace: Y4eOHUK 1715 00111e00pa30BaTEIbHBIX YUPEKICHUH.
M.: Ipoda, 2019.

2. Tlépeimkun A.B. ®usuka. 8 kimacc: YueOHHK it 00Ie00pa3oBaTeIbHBIX YUPEKICHUN.
M.: lpoda, 2019

3. Tlépeimkua A.B. ®usuka. 9 kiacc: YaeOHUK Ui 0011e00pa30BaTEIbHBIX YUPEIKICHHIM.

M.: ipoda, 2019;

[Tépeimkun A.B. Coopruk 3am1a4 1o pusuke 7-9 k. — M.: Ipoda, 2019.

Coopnuk 3am1a4u no ¢usuke. 7-9 k. / CocraBurens B.U. Jlykamuk — M.: [Ipocsemienue,

2019.

ok

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. JImmakTudeckue KapTOYKH-3adaHus 1o ¢usnke: 7 kiace k yueOnuky A.B. Ilepoimkuna /
A.B.YebotapeBa - M.: Dk3amen, 2019.
2. JlupmakTudeckue KapTOUKH-3a1anus 1o pusuke: 8 kiacc k yueouuky A.B. [epbrmkuna /

A.B.Yeborapera - M.: Dk3amen, 2019.
3. Jlumaktuyeckue KapTOUKH-3aJaHud 1o gusuke: 9 kinacc k yueOHuky A.B. Ileprimkuna /
A.B.Yeborapesa - M.: Dk3ameH, 2019;

4. Mapon A.E., Mapon E.A. Jlunaktuyeckue Marepuanbl no ¢usuke. /-9 xin. — M.:
ITpocsemienue, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

but6mmoreka [{OK

POl
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