MYHWUWTMAJIbHOE ABTOHOMHOE
OBLLEOBPA3OBATEJIbHOE YHPEXAEHVE
F[OPOLA HOBOCUBKVPCKA

LEHTP OBPA3OBAHUA N2 82

«PA3BUTUE»

Ipunoocenue k OOIT OOO, ymeepoicoénnotu
npuxazom oupexmopa om 01.09.2023 2. Ne 2

PABOYASA TIPOT'PAMMA
(ID 3111258)

yueOHoro npeamera «P@usuka» (yriry0JeHHbIH YPOBEHb)
1U1st oOyuarouxcs 7 — 9 kimaccos

(7u, 8u)

HoBocudupcexk 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o gu3uke Ha ypoBHE OCHOBHOT'O 001Ier0 00pa30BaHuUs COCTABJIEHA HA OCHOBE MOJIOXKEHUN
U TpeOOBaHU K pe3yibTaTaM OCBOCHHUS Ha YriIyOJEHHOM YpOBHE OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBl,
npeactaBieHHbix B ®I'OC 00O, a Takke ¢ yuérom ¢enepaibHONW paboueld MporpaMMbl BOCITUTAHUS H
Konuenuun npenogaBanus yueobnoro npeamera «Duzukay.

Copepxanue mporpaMMmbl O (pU3UKe HANPABICHO HA YJIOBJICTBOPCHHE IOBBIMICHHBIX 3allPOCOB
oOyJaroluxcs, CTpeMAIuxcs K 0ojiee rIyOOKOMY OCBOCHHIO (PM3WYECKUX 3HAHWUU, M Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH oOydaronmxcs. B mporpamme 1o (pu3mke yUuThIBAIOTCS BO3MOXKHOCTH
ydyeOHoro mpeamera B peanuzanuu  TpeboBanuii PI'OC OOO Kk 1IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJIbTaTaM O0YUEHUS, a TAK)KE MEKITPEIMETHBIC CBS3U €CTECTBEHHO-HAYYHBIX YUCOHBIX
IIPeIMETOB HAa YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpaMMma 1o ¢u3uKe ycTaHABIUBAET paciipesiesieHrne y4eOHOro Marepuana mo rogam ooyueHus (1o
KJIaccaM), TIpejiaraeT MpUuMEpHYIO TOCJIeIOBATEIbHOCTh U3yUYCHUSI TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarONINXCs.

[Iporpamma no ¢usuke pazpadboTaHa ¢ IETbI0 OKa3aHUSI METOIMYECKON MOMOIIN YUYUTEIIO B CO3IaHUN
paboueii MporpaMMel 10 y4eOHOMY MPEAMETY.

®dusnka ABISETCA CUCTEMO0OPa3yIOIUM JUIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETOB, IOCKOJIBKY
(bu3nvecKne 3aKOHbI JIS)KAT B OCHOBE NIPOIIECCOB M SBJICHHUI, H3y4aeMbIX XUMHUEH, OMoIoruei, acTpoHOMHUEH
u Gusnueckoii reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KapTHHY MUPA, IPEAOCTABISAET Hanboee
sICHbIE 00pa31bl MPUMEHEHUS] HAyYHOT0 METO/Ia TO3HAHMSI, TO €CTh CIIOCO0a MOTYyUYEHHS JOCTOBEPHBIX 3HAHUM
0 MHpe.

OnHa M3 MIaBHBIX 3a/a4 (PU3MYECKOro 00pa3oBaHMs B CTPYKType OOLIero oOpa3oBaHMs COCTOUT B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe Yy 00y4aroIuxcsl.

Nzydenne ¢uszuku Ha yriayOnEHHOM YpOBHE MpEINOiaraeT yBEPEHHOE BIAJIEHUE CIETyHOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTD SIBIICHUS;

OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH HAy4YHOI'O UCCII€OBAHNUS;

UHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIS IIOJyUYEHUS BBIBOJIOB.

enn uzydyeHus GuU3MKM Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeneneHbl B Konnenuuu
npenoaaBanus yueOHoro npeameta «dusuka» B 00pa3zoBaTenbHBIX opranuzamnusax Poccuiickoit denepannn,
peanu3ymomuX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIAEHHOH pemenueM Komneruu
MunucrtepctBa npocsetienus Poccuiickoit ®@eaepanuu (nmporokosn ot 3 nekadpst 2019 r. Ne [1K-48H).

enu n3yuenust Gu3nku Ha yriayOIEHHOM YpOBHE:

Pa3sBUTHC HUHTECPECA U CTPCMIICHUA 06yqa10umxc;1 K HAaYy4YHOMY HU3YUCHHUIO TPUPOABI, PA3BHUTUC HUX
HMHTCJUICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCT€I>'I;

pa3BUTHE NPEJICTABICHUNA O HAy4YHOM METOJE IMO3HaHUS M (POPMHUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHONICHUS K OKPYIKAIOIINM SIBIICHUSIM;



(dbopMupoBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHHs OCHOB CTPOCHHS MAaTepUH H
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dhopMUpOBaHHE YMEHHUH MPUMEHSThH (PU3MUECKUE 3HAHUS U HAyYHBIC IOKA3aTEIbCTBA JIJISI OOBSICHEHHS
OKPY’KaOIMX SIBJIICHUH;

(dhopMUpOBaHHE TIPEIICTABICHHUA O POJIA (PU3HUKH JIJISl Pa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymed npodeccuoHanbHOM JesTeIbHOCTH,
CBSI3aHHOU C (pU3HMKOH, MOATOTOBKA K JaJIbHEHIIeMYy 00yUeHHIO B 3TOM HalpaBJICHUY;

(dbopmMHpoBaHKE TOTOBHOCTU K JAJIbHEHIIEMY HM3y4eHHUIO (U3MKK Ha YriIyOJIEHHOM YpOBHE B paMKax
COOTBETCTBYIOIIUX Mpoduiiell 00ydyeHus: Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHusl.

JlocTIKeHHe 3THUX LeNed mporpaMmbl 1Mo (u3uKe Ha ypOBHE OCHOBHOTO 00mIeTo 00pa3oBaHUS
o0ecreynBaeTcs pelieHUueM CIeyOMX 3a1ay:

ano6peTeHHe 3HaHUM O JUCKPETHOM  CTPOCHHMM  BCHICCTBA, MCXAHHMYCCKHX,  TCIIJIOBLIX,
OJICKTPOMArdMuTHBIX U KBAHTOBLIX SABJICHUAX;

npuoOpeTeHne YMEHUH aHaIM3HpPOBAaTh U OOBSICHATH (PU3MUECKUE SIBICHUS HAa OCHOBE M3YYECHHBIX
(bU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHEC MCTOJOB PCUICHUA paC‘-IéTHI)IX N KadYCCTBCHHBIX 3aJady, Tpe6y}01111/1x CO3JJaHusd H
HCIIOJIb30BaHUA (I)I/ISI/I‘ICCKI/IX MOHCHCﬁ, BKJINOYasi TBOPUYCCKUC U IIPAKTUKO-OPUCHTUPOBAHHBIC 3aa4M;

Pa3sBUTHUC UCCIICHAOBATCIIBCKUX YMCHI/II\/’II Ha6J'IIOI[aTB SABJICHUS W HU3MCPATH (1)I/I3I/I‘leCKI/Ie BCJIMYHHDI,
BBIJIBUT'aTh TUIIOTE3bI U MMPEAIAraTb S9KCICPUMCHTAJIbHBIC CITOCOOBI UX IMPOBEPKH, IIJIAHUPOBATH U IPOBOJUTH
OIIBITBI, OKCIICPUMCHTAJIbHBIC UCCIICIOBAHUS, AHATIU3UPOBATD MOJIYUCHHBIC TAHHBIC U ACJIATh BBIBO/bI;

OCBOCHHE TMPHUEMOB pabOThl ¢ MHPOpMALMEH (PU3NUECKOTO COJEpKaHUs, BKIIOYas MHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH, HHTEPIIPETALUS U KPUTHUECKOE OllEHUBAaHUE HH(OPMAIIHH;

3HAaKOMCTBO CO C(I)epaMI/I HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTH, CBA3aHHBIMH C (I)I/I3HKOI>'I, n
COBPCMCHHBIMU TCXHOJIOTUSAAMHA, OCHOBAHHBIMHA HA JJOCTUKCHUAX @HSHHGCKOﬁ HayKH.

Ha usyuenue gusuku (yrimyOnéHHbINA YPOBEHb) HAa YPOBHE OCHOBHOI'O O0IIIET0 00pa30BaHUs OTBOJAUTCS
340 gacos: B 7 kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Hezienio), B 9 kimacce —
102 gaca (3 yaca B HEJIEIO).

COILEPKAHUE OBYYEHUSA
7 KJIACC
Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNM OKPYKAIOLIEro MUpa.
dusuka — Hayka O 1mpupozae. SBieHHs TNpUPOAbl (PIEMEHTHl COJEPXKAaHHS, BKIIIOYAIOIINE

MCKIIPCIMETHBIC CBSISI/I). dusznueckue SBICHUS: MCXAaHUYCCKUEC, TCIUIOBBLIC, DJICKTPUYCCKUC, MAIHUTHBLIC,
CBCTOBEIC, 3BYKOBBIC.

Ousnueckue BeauuuHbL. PasmepHocTh. Emununel ¢usndeckux BenmwuuH. M3mepeHue (Gu3nUecKux
BelMuMH. OTanonbl. Pusmueckue mnpubopsl. Llena nenenus. Ilorpemnocts wu3mepenmid. [IpaBumna
0e3omacHOTO TpyAa Mpu paboTe ¢ J1abopaTopHBIM 000pyAoBaHHEM. MeXayHapoaHas CHUCTEMa CIWHHII.
[lepeBoa BHEcHCTEMHBIX enuHMIl B eiuHUIIBI CU.



Kak ¢usuka u npyrme ecrecTBEHHbIE HayKd H3y4aroT Hpupony. EcTecTBeHHO-HayuHBIM METOA
MO3HAHUS: HAOIOIEHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBMIKEHHUE TUIIOTE3, IKCIIEPUMEHT TI0 MTPOBEPKE
TUNoTe3, 00bsICHEHHE Ha0I101aeMoro siBieHus. Onucanue GU3ndeckux sBJICHUH ¢ MOMOIIBI0 MOJIECH.

Jemoncmpayuu.

Mexanuveckue, TEII0BbIC, AIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIEC, 3BYKOBbBIC SIBJICHUS.

duzndeckue mpudOPHI U MPOIIeIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(GPOBBIM IPUOOPOM.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenue UeHbI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.

N3MepeHne pacCTosTHUM.

N3mepenue mioniaan u 00béMa. Metos majieTku.

N3mepenne BpeMeHHU.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Omnpenenenue pazMepoB MalblX Tel. MeTon psoB.

HpOBe,I[eHI/Ie HCCIICAOBAHUA 110 IMPOBCPKE THUIIOTE3bl: OAJIbHOCTb nonéra HrapukKa, IIyHmCHHOI'O
TOpHU30HTAJIBHO, TEM 60JII)HI€, yeM O0JIbIIE BBICOTA ITyCKa.

Pa3nen 2. HepBOHa‘laJ'll)Hble CBCACHUSA 0 CTPOCHHUH BelIeCTBA.

CTpOeHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX pa3MEPbl U MACCHI. OHI)ITBI, JOKa3bIBAIOIIHUE JUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBmxkenue uvactuil BemecTBa. CBs3b CKOPOCTH JBIMKEHUSI YaCTHI[ ¢ TemmepaTypoil. bpoyHoBckoe
neuxenne. uddysus. BzaumonelicTBre 4acTull BEMIeCTBA: MPUTSHKEHUE U OTTAIKUBAHHE.

ATrperatHble COCTOSIHHSI BEIIIECTBA: CTPOEHUE Ta30B, KHUAKOCTEH U TBEPIABIX (KPUCTAIIMYECKUX) TEI.
B3anMocBsI3b MeX Ty CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHSIX U UX aTOMHO-MOJICKYJISIPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Hab6mronenue quddysnum.

HaGmonenue siBiaeHuid, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHIl BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTONIb30BaHUEM (oTorpaduii).

OnpIThI 10 HAOIOJEHUIO TETJIOBOTO PACIIMPEHHMSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO HPUTSKEHUS.



Paznen 3. /IBu:keHHe U B3auMo/ieilicTBUE TeJl.
Mexanunueckoe nauxeHue. IlyTte u mepemeinienne. PaBHOMepHOE M HEpPaBHOMEPHOE JABUIKECHHE.
CBoOoHOE TaJIeHHE KaK MpUMep HEepaBHOMEPHOTO nBmKeHUs Tel. Cxopocth. CpemHsisi CKOPOCTh MpHU

HCPaBHOMCPHOM ABHKCHUMU. Pacuér IIyTH U BPpEMCHU IBUXXCHUSA.

I'paduku 3aBHCHUMOCTE BEITHYMH, OMHUCHIBAIOIIUX ABIKeHHE. OOIMe moHATHS 00 OTHOCUTELHOCTH
nBrkeHMs . CII0)KEHNEe CKOPOCTEH Ul Tel, JBUKYIIUXCS apaJUIeIbHO.

SBnenue wuHepuuu. 3akOH HMHepuMU. B3aumoneicTBHe Tell Kak NPUYMHA HU3MEHEHUs CKOPOCTH
JIBH>KEHUA Tell. Macca Kak Mepa MHEPTHOCTH Tela B MOCTYIATENbHOM JABMXKEHHH. [IOTHOCTH BellecTBa.
CBsi3b IUNIOTHOCTH C KOJMYECTBOM MOJIEKYJI B einHUIle 00bEMa BemiecTBa. CMecu U criaBbl. [loBepxHOCTHAS
Y JIMHEWHAs IIOTHOCTb.

Cuila Kak xapakTepucTHKa B3aumojieicTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
MOMOILIbIO JUHAMOMETpA. SIBJIeHHE TArOTEeHUs U cuia TsbkecTh. Cuila TsKeCTH Ha JpYyTux IaHerax. Bec
tena. HeBecomocth. CrojkeHue cuil, HalpaBJIEHHBIX 1O OAHOW mpsimol. PaBHoaelcTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs, BSI3KOe TpeHue. TpeHne B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HaGiroienne MexaHu4ecKoro IBHKSHUS Tea.

H3Mepenne CKOpOCTH MPSAMOJIUHEMHOTO JBUKECHUS.

Habntoienue siBJeHUs] UHEPIIUH.

Habmtoienne n3MeHeHus: CKOpOCTH NP B3aUMOICHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

CrnoxxeHue Cuil, HallpaBJICHHBIX M0 OJTHOM MPSIMOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapUKa B JKUAKOCTU, MOJIETH SJIEKTPHUECKOTO
aBTOMOOWJIS U TakK Jlajee).

Ormpenenenue cpeHel CKOPOCTH CKOJBXKEHUSI OpyCKa WK IIapUKa MO0 HAKJIOHHOW TIJIOCKOCTH.
Ompenenenue MIOTHOCTH TBEPOTO Tea.

OMnbITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh PACTSKEHUs (JIedopMalun) MpYyKUHBI OT MPUIIOKEHHOM
CHJIBL.

OHBITBI, JACMOHCTPUPYIOIINUE 3aBUCUMOCTDE CUJIbI TPCHUSA CKOJIBXXCHUSA OT CUJIBI JAaBJICHUSA U XapaKTEpa
COIMpHUKACAIOIINXCA HOBCpXHOCTeﬁ.

Pa3pnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB.
NaBnenue. Cuna paBieHus. CrocoObl yMEHBIIEHWS W YBEIWYCHHS naBiieHus. JlaBieHuwe rasa.

3aBUCUMOCTh JIaBJCHHUsI Traza OT o0b&éMa u Temmeparypsl. llepenaua paBineHHs TBEPIABIMU TEJIAMH,
JKUOKOCTSIMH U Ta3zaMu. 3akoH [lackais. [IHeBMaTHUecKue MallliHbI.



3aBUCUMOCTh JIaBJICHHUSI KUJAKOCTH OT TJIyOMHBI MOrpykeHus. ['mapocraTuueckuii mapaiokc.
CooOmarommuecss cocyasl. [mapaBiaudeckue MexaHU3MBL. VIcronb3oBaHWE BBICOKMX JIaBIICHUU B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBOIA.

Atmocdepa 3emuin u armocdepHoe naBieHue. [IpUUMHBI CyNIECTBOBaHMS BO3AYLIHOW OO0OJIOYKU
3emin. OnbiT Toppuuennu. M3mepenue atMochepHOro AaBieHus. 3aBUCHMOCTb aTMOC(EPHOTO IaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl 1ist u13MepeHus arMocepHOro J1aBIeHUS.

JlelicTBUE *KUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX Teso. BeITankuBaroias (apxuMe10Ba) cuiia. 3aKoH
Apxumena. YcinoBue BOSHUKHOBEHUS BBITAJIKUBAIOLICH (apXUMEIOBOM) cuiibl, moaTekanue. [1naBanue ten.
BosnyxormuiaBanue.

Jemoncmpayuu.

3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.

CooOmiaromuecs CoCybl.

IMunpaBnuueckuii mpecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO TaBICHHMSL.

Cudon.

3aBHCHUMOCTD BBITAJIKUBAIOMICH CHUJIBI OT 00BhEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJla U IIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

VcaoBue niaaBaHus TN IIJIaBaHUE WU MOTrpyKEHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH
TCJ1a U dKUAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YaCTH Tela.
Onpenenenre BITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOLIEHN CUIIBI, AEMCTBYIOLIEN HA TENO B XKUIKOCTH, OT Macchl TENa.

OnBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKMBAIOILIEH CUITbI, IEMCTBYIOIIEH HA TEJIO B dKUIKOCTH,
0T 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJa M OT IJIOTHOCTH KHUIKOCTH.

KoHncTpyupoBanue apeomeTpa Wid KOHCTPYHUPOBAHUE JIOAKHU U ONpeeNIeHne e€ rpy30M0IbEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTB. JHEprus.

Mexanuueckasi paboTa Jisl CUJl, HallPaBJICHHBIX BJOJb JIMHUU TIepeMenieHusl. MOIIHOCTb.

[IpocTeie MEXaHU3MEIL: pbIYar, BOPOT, OJIOK, TOJUCIIACT, HAKJIIOHHAS TUIOCKOCTh, HOXKHUYHBINA MEXaHU3M.
MowmenT cuinbl. PaBHoBecue peruara. IIpaBuiio momenToB. [IpumMeHeHune npaBuia paBHOBECHS pbluara K

61oky. «3onotoe npasuio» Mexanuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY, TEXHUKE,
JKUBBIX OPraHU3Max.



Mexanundeckasi sHeprus. KuHeTnueckas W TOTeHIManbHas sHeprus. [IpeBpamienue omHOro BUAa
MEXaHUYECKOM IHEPTUU B IPYroil. 3aKOH COXpPAHEHUS U MPEBPAIICHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.
[IpuMepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopuusie pabomot u onvimol.
HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakIIOHHOM IIOCKOCTH.
W3ydenue npasuiia peryara st OJABMKHOTO M HEMOIBH)KHOTO OJIOKOB.
Onpenenenne KIIJ] moaBu«HOro ¥ HENOIBUKHOTO OJIOKA.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPY30B IIPH MOMOIIY MOBUKHOTO OJIOKA.
N3yueHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOMN SHEPIUH.
8 KJIACC
Pasnea 1. TenuioBble siBj1eHHS.

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHHUs BeulecTBa. Macca U pa3mepbl
aTOMOB M MOJIeKyJ1. ONbITHI, HOATBEPKIAOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KUHETHYECKOIM TEOPUH.

Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOro cOCTOssHUH BemecTBa. Kpucranauueckue u amopgHbie
tena. ['padeH — HOBBIM MaTepual st HOBBIX TEXHOJIOTUH. TeXHOIOTHH MOTyYeHHUSI HCKYCCTBEHHBIX aJIMa30B.
OObscHEHNE CBONCTB ra3oB, JKUJKOCTEHN U TBEPBIX TEJI HA OCHOBE MOJIOKEHNUN MOJIEKYJIIPHO-KMHETUYECKOM
Teopud. [IOBEpXHOCTHOE HATSIKEHHME, CMAYMBAHHUE, KalMJULAPHBIC SBIEHUA. TEIIOBOE pacUIMpeHUE U
c)Katue. 3aBUCHMOCTb JIaBJICHUS raza oT 00bE€Ma, TeMIepaTyphl.

Temneparypa. CBsi3b TEMIIEpaTyphl CO CPEAHEN KHHETUIECKOM SHEPTUEH TETIOBOTO IBUKEHUS YACTHII.
TeMrieparypHble HIKAJIBI.

BHYTpeHHHH SHEpru-. CnocoObl U3MEHEHHUS BHYTpeHHCﬁ SHEpTruu: TCIUIONCpeaAada U COBCPUHICHUC
pa6OTI>I. BI/II[I:I TCIIonepeaavyun: TCIUIONPOBOJHOCTb, KOHBCKIMA, H3JITYUYCHHUC. BI/II[I:I TCIIonepeaa4ynu B
pupoac U TCXHUKC. HCO6paTI/IMOCTL TCIJIOBBIX IMMPOLICCCOB.

KonnuectBo TermioTsl. YienbHas TEMI0EMKOCTh BelleCTBA. TeriooOMEH U TEMJOBOE pPaBHOBECHE.
3akon HeroToHa-Puxmana. YpaBHeHHE TEIIOBOro OanaHca.

[InaBneHue W OTBEpAEBaHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHass TEIUIOTa IUIaBICHHS.
[TapooOpazoBanue u koHaeHcarus. Wcmapenuwe. Kunenume. VYjaenmpHas Temiora mapooOpa3oBaHHs.
3aBUCHUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(EPHOTO JaBieHus. HachIeHHbI U HEHACHIIIICHHBIN Map.
BrnaxnocTs Bo3myxa.

OHeprus TOIUIMBA. Y IeIbHAs TEII0TA CTOPAHUS.

[Mpuanumer padoter TermnoBbix apurateneid. KIIJ] temmoBoro nBurarens. TersoBsie ABUTATENH H
3alIuTa OKpYKarolleu cpenpbl. TernaoBble TOTEPU B TEIIOCETSIX.

3akoH COXpaHCHUA U NPEBpAICHUS SHEPIrU B MEXaHNYCCKUX W TCIIJIOBBIX ITPOLECCax.



Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmoienue sSBJICHMI MOBEPXHOCTHOTO HATSHKEHUS, CMAYUBAHUS U KAlTWJUISIPHBIX SIBICHUH.
HaGroieHre TemioBoro pacimpeHus Tedl.

W3menenue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa M HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMneparypsl.

Buasl Tenonepenaun.

OxutakeHre mpu COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

Habmronenue kumneHusl.

Habmtoienne nocTostHCTBa TeMIIEpaTyphl MPH TIABICHUU.

Monenu TerIoBBIX ABUTATEIIEH.

Jlabopamopuvie pabomot u onvimol.

OMnBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJT MOJIEKYJISIPHOTO TMPUTSHKEHUS.

OnbITHI 110 BRIpAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WJIM caxapa.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.
OnpIThI 1O HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

HccnenoBanue 3aBUCMMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa M TeMIIEepaTyphl.

[TpoBepka runoTe3bl TMHEHHOM 3aBUCHMOCTH JIJTUHBI CTOJIOMKA )KUJIKOCTH B TEPMOMETPUUIECKOHN TpyOKe
OT TEMIIEPATYPBHI.

Habntoienne n3aMeHneHns: BHyTpEHHEH SHEPTUU Tejla B pe3yJibTaTe TeryIonepeaayd U paboThl BHEITHUX
CHIL

HccnenoBanue sBICHUS TeII00OMEeHa IIpru CMCIIMBAHUN XOJIOJHOH U ropﬂqeﬁ BOJbI.

Onpe;[eneHHe KOJMYCCTBA TCIJIOTBHI, IIOJTYYCHHOTO BO,Z[OI71 npu TEIUIOOOMEHE ¢ HarpCTbhiM
MCTAJVIMYCCKUM HUIUHAPOM.

OrnpezenieHre MOITHOCTH TEIUIOBBIX MOTEPH (3akoH HeloToHa-PrxmMana).



Onpenenenne yaeabHOU TETNIOEMKOCTH BEIIIECTBA.
HccnenoBanue mporiecca CrapeHus.

OrmpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.
Ormpezenenue yAeIbHON TEIJIOTHI TIaBICHUS JIb/IA.
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIEHHS.

Onexrpuszauus Tenl. JlBa poaa 3JIEKTPUUYECKHUX 3apsfoB. B3ammoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kyiona.

Onextpuueckoe 1nose. Hampspk€HHOCTh — anekTpuueckoro mois. IlpuHnun — cynepnosunuu
ANEKTPUYECKHUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu »snexTpuueckux 3apsanoB. DIEMEHTapHBbIN snekTpuuyeckuil 3apsa. CTpoeHue aroma.
[IpoBoAHMKY, TUANEKTPUKH U TIOJYIPOBOJIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTrO 3apsia.

DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. VICTOUHUKU TOCTOSIHHOTO TOKA.
JIeHCTBUS 3JEKTPUUYECKOTO TOKa (TEIIIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B MeTallIax,
KUJKOCTSX U ra3ax.

Onexrpudeckas 1ens. Cuna Toka. DIEKTPUUECKOE HampsKeHHe. AMIIEPMETP U BOJBTMETP B LIEMH
MOCTOSTHHOTO TOKa. COmnpoTHBICHHE MPOBOJHMKA. Y IEIBHOE CONPOTHBIICHUE BemiecTBa. 3akoH Oma s
yuactka uenu. IlocnenoBarenbHoe U napasienbHoe coeJMHeHne nMpoBoAHUKOB. D/IC B 1enu MNOoCTOSHHOTO
Toka. 3akoH Owma s momHoW uenw. IlpaBmma Kupxroda. Pacy€r mpoCTBIX 3JIEKTPHUECKUX METeH.
HenuuelHbie 3J1EMEHTHI.

PaGora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH Jlxoyns-Jlenma. OnexTpuueckue Lenu U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTkoe 3aMbIkaHMeE.

ITocTostHHBIE MarHUTHL. B3auMoneiicTBie NOCTOSHHBIX MArHUTOB. MarduTHoe 1moje. MarHuTHoe I0je
3emMitH 1 €ro 3HaYeHue JJIs )KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie JIEKTPUIECKOro Toka. OmbIT
Awmriepa. [IpumeHeHne AIeKTpOMarHuToB B TeXHHKE. [leficTBIe MarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM.
Cuna Ammepa u ompejelieHUue e HampaBICHHs. DJIEKTPOJBHTATeNlb MOCTOSHHOTO TOKA. Vcmoiib30BaHME
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Omnwitel @apages. SBneHue snekTpoMarHuTHoW uHAyKiuu. [lpaBuno JleHma. DmekTporeHepartop.
CrrocoOBI TIOJTyYEHUS SJICKTPHUSCKON SHEPTUHU. DIICKTPOCTAHITUN HAa BO30OHOBIIIEMbBIX HCTOYHHKAX YHEPTHH.
DKOJOTHYECKHE MPOOIEMbI SJHEPTETUKH. TOILTUBHBIC SJIEMEHTHI U AJIEKTPOMOOHITH.

Hemoncmpayuu.

DIeKTpu3anus Tell.

JIBa pojia 2JIEeKTPUISCKUX 3apsI0B U B3aMMOJICHCTBHE 3apsHKEHHBIX TEIl.

YCTpOUCTBO U IEUCTBUE IIIEKTPOCKOIIA.

DneKTpocTaTHUecKass MHIYKITHS.

3aKoH COXPAHCHUSA JJICKTPUYCCKUX 3apsA10B.

MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIsl C TOMOIIbIO OyMasKHBIX CYJITaHOB.



[IpoBOIHMKY U AUDIIEKTPUKHU.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKHUM TOK B JKUJIKOCTH.

I"a3oBbIii pazpsi.

W3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpuyecKoro HapsKeHNUs: BOIbTMETPOM.

PeocraT u marazuH cOnpoTUBIICHUM.

B3aumopeiicTBre NOCTOSTHHBIX MarHUTOB.

MopenupoBanre HEBO3MOKHOCTHU Pa3/ICICHHS TOTI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarnuTtHoe noje Toka. JIeKTPOMarHur.

JleficTBrEe MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

OnsiTel Dapajes.

DNIEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomovl u onvimol.

OnbIThI 10 HAOTIOEHHUIO STIEKTPU3AIUH TEJl TPU COMMPUKOCHOBEHUU U MHIYKIIHEH.
HccnenoBanue AEMCTBUS AIEKTPUIECKOTO TIOJISI HAa TPOBOIHUKHU U IUDJIEKTPUKH.
COopka u uCIBITaHUE YIIEKTPUUECKOH TN TTOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 pe3UCTOp, OT HANpsHKCHUS Ha
PE3UCTOPE U CONMPOTHBIICHUS PE3UCTOPA.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDb OJJICKTPUYCCKOI'0 COIMPOTHUBIICHUSA ITPOBOJHHUKA OT C€ro
JJIMHBL, TUTOMAAW HTOTICPCYHOI'0 CCUHCHHUA U MaTCpHraJia.

Omnpenenenne y1eabHOrO CONPOTUBIIEHNUS IPOBOIHUKA.
IIpoBepka nmpaBuiia CII0KEHMSI HAIIPSKEHUH ITPU [TOCIIEA0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuiia AJIs CHIIBI TOKA NP MAPAJUIEIbHOM COCIUHEHUH PE3UCTOPOB.

Onpenenenne 3/]C 1 BHyTpEHHETO COMPOTUBIIEHUS HICTOYHUKA TOKA.



[Tporepka mpasun Kupxroda.
[IpoBepka BbITIOTHEHUS 3aKk0HA OMa J1J1s1 MOJTHOM 1IETIH.

N3yueHnue BOJIBTAMIEPHBIX XapPAKTEPUCTHUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl HAKaJIWBaHUSA WJIU
MTOJTYTIPOBOTHUKOBOTO JIMO/IA).

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OmnpeneneHre MOITHOCTH AIICKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
Onpenenenne KII/] narpeBarens.

I/ICCHCZ[OBaHI/Ie Mar"guTHOIO B3aHMOﬂeﬁCTBHH IIOCTOAHHBIX MarHuToOB.

HBy‘-IeHI/IG MAarauTHOIO IMOJIA MOCTOAHHBIX MArHUTOB IIPU UX 06T)€I[I/IHGHI/II/I " pa3aCIICHNUU.
HccnenoBanue AeHCTBUS SJIEKTPHUECKOTO TOKa HA MAarHUTHYIO CTPEIIKY.

OHLITBI, JACMOHCTPUPYIOINHUEC 3aBUCHUMOCTL CHUJIbI BSaHMOHCﬁCTBHH KaTylmkKyd ¢ TOKOM W MarbmuTa OT
CHJIbI U HAITPABJICHUA TOKA B KATYIIKC U OT HAJIMYM A (OTCYTCTBI/UI) CCpACYHHKA B KaTyYHIKE.

N3ydeHue neicTBus MAarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.
KoncrpyupoBanue u u3yueHue padoThl SIEKTPOABUTATENSL.
N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

OmneITEl 110 HUCCICAOBAHUIO SBJICHUSA BHGKTpOMaFHI/ITHOﬁ HHAYKOUU: HCCIICAOBAHUC W3MEHEHU I
3HAYCHUA U HAITPABJICHUS WHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pazgen 1. Mexannueckue siBJIeHUS.

MeXaHI/I‘IGCKOGD JABHUKCHHUC. MaTepI/IaJ'II)HaH TOYKaA. CHOCO6I>I OIIUCAaHUA MECXAaHHUYCCKOI'O IBUXCHUS.
TabnuuHblid, rpaduueckuit, anHanutudeckuil. Cucrema orcu€ra. OTHOCUTENBHOCTh MEXAHUYECKOTO
OBUXXCHUA.

BekropHble BEIMYMHBI, ONEpalMyd C BEKTOPAMH, IPOECKIMU BEKTOpa. Paanyc-BeKTOp MaTepHalbHON
TOYKHM, IIEpEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NpsAMOJMHENHOEe JBWKEHUE. HepaBHOMepHOE

HpﬂMOHHHeﬁHOC JBHXKCHUCE. CpC}IHfIfI U MTHOBCHHAsI CKOPOCTH TCJia IPpU HEPABHOMEPHOM JIBUKCHHUU.

VYckopenue. PaBHOYCKOpEHHOE MTPSMOTMHENHOE IBIDKEHUE. Y CKOpEHUE CBOOOTHOTO NafeHus. OTBITHI
lanunes.

I'padmueckas uHTEpHpeTanusi YCKOPEHHs, CKOPOCTH, MPOMIEHHOTO IMyTH W IEepeMEelIeHUs Jis
MPSMOJIMHEMHOTO IBUKECHHUSL.

I[BI/I)KCHI/IC TCIa, 6pOIJ_ICHHOFO noa yriioM K rOpu30HTY.

JIBIDKEHHE 10 OKPYKHOCTH. JIMHEHHas CKOpOCTb, YIJIOBasi CKOPOCTh, MEPUOJ U YaCTOTa 0OpaIeHus
IIPY PABHOMEPHOM JIBHXKCHHMH 10 OKPY>KHOCTH. CKOPOCTh U yCKOPEHHE NP IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cuibl. PaBHOAEHCTBYIOIIAs CHUIIA.



[Tepssiii 3akoH HeroToHa. BTOpoii 3akoH HetoTona. Tpetuit 3akon Hetotona. [IpuHimn cynepno3unmumn
CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cuiia TPEHUS! CKOJIBKEHHS, CUJIa TPEHUSI TTOKOs, APyTHe
BBl TpeHus. Koadduiment TpeHus.

JIBrKeHUE Tel 0 OKPYKHOCTH O] JEHCTBUEM HECKOJIBKUX CHIL

3akoH bepHymim u nogbéMHas cuia Kpbula. COBpEeMEHHBIE JIETATEIbHBIE amnmaparbl, CyJla Ha
IIOJIBOJIHBIX KPBUIbSIX, aHTUKPBLJIO Ha CKOPOCTHBIX aBTOMOOWIISIX. J[BUKEHHE [T0€3/1a HAa MAarHUTHOM MOy 1IIKE.

Cwita TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. J[BH)KEHHE Tel BOKPYT IPaBUTALIMOHHOTO LEHTpa (B
ToM umcie miaHet Bokpyr ConHna). [lepBas kocMuueckast ckopocTs. HeBecoMOCTb 1 eperpy3Ku.

PaBHoBecue wmatepuanbHOW TOuUkH. AOcomoTHO TBEpPAOE Teno. PaBHOBecue TBEpAOro Tema ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsce Tena. M3meHenne umiynbca. MMnynbC cuibl. YOPyroe M HEYNpyroe B3aUMOICHCTBHE.
3aKOHbI U3MEHEHHUSI U COXPAaHEHUsI UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanuueckasi paboTa U MolHOCTh. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBs3b HEPIHU U
pabotel. [loTeHIManbHass YHEPTUsl Tela, MOJHITOTO HaJl TOBEPXHOCTHIO 3eMiH. [loTeHIMambHAs SHEPTHUS
ckatod npyxkuHbl. Kunernueckass sHeprusi. Teopema O KMHETUYECKOM SHEPruM. 3aKOH HM3MEHEHHUS U
COXpPAHEHUS MEXAHUYECKOU SHEPTUH.

Hemoncmpayuu.

Habmtoienne MexaHn4eckoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHeHHMeE Ty Tel U TPaeKTOPUH IBMXKEHHS OJJHOTO M TOTO JK€ TeJIa OTHOCUTEIHHO Pa3HbIX TEJl OTCUETA.

H3MepeHne CKOPOCTH U YCKOPEHUS IPSIMOJTMHENHOTO IBUKEHHS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHHUS.

Ha6J’II-O,Z[eHI/Ie ABUIKCHUS TCJIA 110 OKPYXKHOCTHU.

Habntonenne MexaHWYeCKUX SBICHMI, MPOUCXOISAMIMX B cucteme orcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOWHETa (PU3HKH.

HaGmronenue paBHOBeCHS TeJ, CBOOOHOTO NAJACHUS, KOJIeOaHUS MasTHUKA B MHEPIIMAIBHBIX CHCTEMax
KaK MOATBEPKJICHUE MPUHIIUIIA OTHOCUTEIbHOCTH.

3aBHCUMOCTb YCKOPEHHUS T€la OT €r0 MACChI M IEMCTBYIONIEH HA HETO CUJIBL.
Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

H3MeHneHue Beca Tena npu YCKOPEHHOM JIBH)KEHUU.

[Tepenaua nmmysbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEIL.

CoxpaHeHue UMIyJIbCca pU aOCOTIOTHO HEYIIPYTOM B3aHMMOACHCTBHH.



CoxpaHeHHe UMITYJIbCa MPU YIIPYTOM B3aUMOACHCTBHM.

Habmoienne peakTHBHOTO ABUYKCHHUS.

CoxpaHeHue SHEepPTUr P CBOOOTHOM TAJCHHH.

CoxpaHeHue SHEePTUu PU JBUKCHHUH TENa MO/ JEHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomol u onvimol.

KOHCTPYI/IPOBaHI/Ie TpaKTa IJis1 pa3roHa H z[aaneﬁmero PAaBHOMEPHOI'0 ABHXKCHHUA IHapUKa HIA
TCIICKKHU.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka WM JABIKCHHMS IIapuKa IO HAKIOHHON
IJIOCKOCTH.

OnpeneneHI/Ie YCKOPCHUA TCJa ITPHU PaBHOYCKOPCHHOM JIBHUXKCHHU 110 HaKJIOHHOH INIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBMKEHMM Oe€3 HaudajibHOU
CKOPOCTH.

[IpoBepka TuUIOTE3bl: €CIU TPU PABHOYCKOPEHHOM JBIKEHHU 0€3 HadyallbHOM CKOPOCTH IyTH
OTHOCATCSI KaK PsiJi HEYETHBIX YHUCEIT, TO BpEMEHAa OJMHAKOBHI.

HccnenoBanue ABMKEHUS Tena, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKECHHUS OT CHITBI HOPMAJIBHOTO JIABJICHHUSI.
Omnpenenenre KodpGUITUEHTA TPEHHUS CKOBKEHHSL.

Onpenenenne KECTKOCTU NPYKUHBIL.

HccnenoBanue 3aBUCMMOCTH CUJIbI YIPYTOCTH, BOZHHUKAIOIIEH B MpY>KUHE, OT CTENEHH JAedopMmanuu
IIPY>KHUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS IMPU PABHOMEPHOM JBIKEHMM Tela 10 TOPU30HTAIbHOM
MTOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C HCIOJIB30BAHUEM HETOJBIKHOTO U
TOJIBMKHOTO OJIOKOB.

Paznen 2. Mexannueckue KoJ1e0aHUA U BOJHBI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEpHOJ, 4acToTa, aMILIUTYAA.
I"apmonmnueckue konebanus. 3aryxaronme Konedanus. BeinyxeHHble konebanus. Pesonanc.

Matemaruueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpalieHne sneprun npu KosiaedaTeIbHOM JABMKEHUU.
Mexannueckne BOJIHBL. [IpomonbpHble W momnepedHsle BOJIHBL. (CBOMCTBA MEXAHMYECKUX BOJIH:
uHTephepeHys 1 audpakuus. yinHa BOJHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MexaHW4ecKre BOJIHBI B

TBEPIIOM Telle, CEHCMUYECKHUE BOJIHEI.

3ByK. PacnipocTtpanenue u oTpaxeHue 3Byka. [ pOMKOCTh 3ByKa M BbICOTa TOHA. P€30HAHC B aKyCTHKE.
Wudpa3syk u yapTpa3Byk. Vcnoap3oBaHue yiabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.



Hemoncmpayuu.

Ha6mronenue konebanuii Tes moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habimoienne BBIHYK/ICHHBIX KOJIEOAHUH 1 pe30HaHCA.

PacrmipocTpanenre mpooabHBIX | MTOTICPEYHBIX BOITH (HA MOJIEIH).

Ha6monenue unrepdepeniyu u AuGpakiii BOJIH Ha TOBEPXHOCTH BOJBI.

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKUH PE30HAHC.

Jlabopamopuvie pabomol u onvimol.

OmnpeneneHne 9acToThl ¥ Mepro/1a KOJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.

OnpeneneHne 9acToThl ¥ Mepro/ia KOJIeOaHUH MPYKUHHOTO MasITHHUKA.

HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHui Tpy3a Ha HUTHU OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHUi NPy >KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MEepHOJIa KosieOaHu rpy3a, HOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.

OnbITI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuojia KoJeOaHU MpPYKMHHOTO MasTHHKA OT MaccChl
rpy3a 1 KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

Pa3gen 3. DjieKTpOoMarHuTHOE 1MoJie ¥ 3JIeKTPOMArHUTHBIE BOJIHBI.

DNeKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHbIe BOJHBI. CBOWMCTBA 31eKTpoMarHUTHBIX BOJH. [llkama
AJIEKTPOMATrHUTHBIX BOJH. VCIonp30BaHMEe AIEKTPOMAarHUTHBIX BOJIH JUI COTOBOM CBA3U. Panmonoxanus.

KocMmuueckas cBA3b.

OnekTpomMarauTHas mpupoza ceera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA cBeTa: MHTEp(DEpeHIIUS U
auQpakus.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

Nutepdepentius u qudpakius ceera.

Jlabopamopuvie pabomol u onvimol.

N3ydenne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesedoHa.
[IpoBeneHUE OMBITOB MO HAOIOACHUIO UHTEPPEPEHITUU U TU(DPAKIIUU CBETA.

Pa3znea 4. CBeToBble ABJICHUA.



JlyueBas Momenp cBeTa W TeoMmeTpudeckas ontuka. HMcrounuku cBera. lIpsMonuHeitHoe
pacnpoctpanenue ceeta. 3atMenus Connna u JIynel. Otpaxkenue cera. [1nockoe 3epkaiio. 3aKOH OTpaXeHUs
cera. [locTpoenne nzobpakennii, cOPMUPOBAHHBIX 3EPKATIOM.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMPEIOMJICHUA CBETA. ITonHoe OTpaXCHUC CBCTA. Hcronp30BaHue MOJIHOTO
OTpaXXCHUA B OIITUYCCKHUX CBCTOBOAAX, OIITOBOJIOKOHHAA CBA3b.

Jlunza, xon nydeit B muH3e. PopMyna TOHKOU JiMH3BI. [locTpoeHne n3oopakeHuid, chOpMUPOBAHHBIX
TOHKOHM JIMH30M. OnTHyeckas cuctema (oroammapara, MUKPOCKOINA M TeJleckona. a3, Kak onTHYecKas

CHUCTCMaA. BJ'II/I?»OPYKOCTB " JaJIbHO30PKOCTh.

Pasnosxenune 0eyioro cBera B CIICKTP. Omnprtel Herotona. Crioxxenne CIICKTpaJIbHBIX IBETOB. Z[I/ICHepCI/IH
CBCTa.

Jemoncmpayuu.

[IpsimonuHEHOE PacIPpOCTPAaHEHHUE CBETA.

Otpaxenue caera.

[Tonmyuenue n300pa’keHUii B INIOCKOM 3€pKalie.

[Ipenomienune ceera.

OnTHYecKuii CBETOBO/I.

Xox ydeit B coOuparomiei JH3e.

Xoz Jydel B pacCenBaroLeH JIMH3E.

[Tomyuyenne n300pa’keHUI C MOMOIIBIO JIMH3.

[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rnasa.

Pa3noxxenue 6enoro ceera B CEKT.

[Tonmyuyenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.
Jlabopamopmuvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH yIla OTPaXXEHUSI CBETOBOTO JIyda OT yIJla MaJeHUsl.
N3yyenne cBONCTB n300paskeHNUs B IUIOCKOM 3€pKaie.

HccnegoBanne 3aBUCHMOCTH yria MmpeJIoOMJICHUA OT YyrIjla MaagC€HHsA CBCTOBOI'O Jiyda Ha TI'paHUIC
«BO3AYX—CTCKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne POKYCHOTO PACCTOSTHUS M OITHUECKOU CHUITBI COOMPATOIICH JIMH3BI.

OnBITHI 1O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.



OMBITHI TT0 BOCOIPHATHIO IIBETA MPEAMETOB MPU UX HAOIIIOACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pasznea 5. KBanroBble siBJICHUSA.

OmnbiTel Pesepdopaa u mnanerapuas moaens aroma. Mozens aroma bopa. Mcyckanue u noriomeHue
cBera aroMoM. KBaHThI. JInHeYaTbie CIEKTPHI.

PagnoakTtuBHOCTh. Anlb(a-, Oeta- u ramma-usnyudenus. CTpoeHue aromMHoro siapa. HykionHas Mmozens
aToMHOro siapa. M3oronsl. PannoakruBuele npespammenus. Ilepuon nomypacnaga atoMmHsIx suaep. leicreue
PaANOAKTUBHBIX U3IyUYE€HUN HA KUBbBIE OPraHU3MBbI. 3alUTa OT PAJUOAKTUBHOIO U3IIyYEHUSI.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUs 3apsA0BOrO U MAcCOBOI0 YUCEN. DHEPrusl CBSI3M aTOMHBIX
anep. CBs3b Macchl M 3Hepruu. Peakuuu cunrtesa u nenenus snaep. crounuku sHeprum CosHua u 3BE3.
SnepHas sHepreTuka. DKOJIOTHUYECKHE MPOOIEMbl SACPHON SHEPTEeTHKU.

Jemoncmpayuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX I'a30B.

CunexTp BomopoJa.

Habmonnenue TpekoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOIINUX U3TyICHHM.

Perucrpanus uziayyeHus IpupoOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

HaGnroneHue CriionHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTMU YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOpHTE/ILHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAOIIMIT  MOYJIb TPEAHA3HAYeH JUIsi CHUCTEMaTh3alud ©W  000O0IIeHUs
MIPEIMETHOTO COAEP)KAaHUS U OMbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyUYEHUH BCErO Kypca (DU3MKH
yriyOiaEHHOrO ypOBHS, a TaKXKe /171l HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHY IO (HU3UKE.

B nporiecce u3yueHuss JaHHOTO MOAYJS PEATU3YIOTCS U IMOJIyYalOT JajbHEHIIee pa3BUTHE yueOHbIe
JecTBUs, 00ecneunBaroie JOCTHKEHHE NPEAMETHBIX W METalpeIMETHBIX pe3yJbTaToB OOydeHus,
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: OOBSCHEHHE U ONKMCAHME SIBICHUH Ha OCHOBE
NpUMEHEHHs (PU3NUECKUX 3HAHUU, UCCIIEI0BATEIbCKUE AEUCTBUS (BBIIBM)KEHUE TUIIOTE3, TOCTAHOBKA IIEJTN
Y TUTAaHHPOBAHUE UCCIIEIOBAHMS, aHAIN3 TaHHBIX U MOJIY4YEHHE BHIBOJIOB).

[IpennoururensHOi  GOpMON OCBOSHMS MOAYJS SBISAETCS MPAKTUKYM, IMporpaMmMa KOTOPOro

BKJIIOYAET: pELICHHE 33/]1a4, OTHOCSIIUXCS K pa3IMYHBIM Pa3/ielaM U TeMaM Kypca GU3UKHU, B TOM YKCIIe 3aa4,
HMHTETPUPYIOLIUX COJIEPKAHUE PAa3HBIX PA3/EIIOB;



BBITIOJTHEHHE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIOYas paObOTHI M OMBITH W3 TIEPEUHEH K paszenam
Kypca) B YCIIOBHSIX CaMOCTOSITEIILHOTO IJIAHWPOBAHUS MTPOBEACHUS UCCIIEI0BAaHUs, BEIOOpa U 000CHOBAHHUS
METO/a U3MEPEHUS BEIMYHH, COOPKU IKCIIEPUMEHTAIBHOW yCTaHOBKH;

BBIITOJIHCHHC HpO6HCMHBIX 3a,[[aHHI>i IMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTEpa (3a,I[aHI/I$I 8(0)
eCTCCTBeHHO-HayLIHOf/i FpaMOTHOCTI/I), B TOM 4YHCJIC SaﬂaHI/IfI C MCKIIPEAMCTHBIM COJACPIKAHUCM

paboTy HajJ IPyNIOBBLIMU WM MHIMBUIYalbHBIMU IIPOEKTAMHU, CBA3aHHBIMHU C COZAEpXKaHHEM Kypca
bu3uKy.

W3ydenue  MOBTOPUTEIHHO-00OOIIAIONIETO  MOAYJS  MOXKET  3aKaHYMBAThCS  MPOBEICHHEM
JMarHOCTHYECKOM paboThl 3a Kypc (pU3UKK yriyOIEHHOTO YpOBHS, BKIIIOUAIOIIEH 3a/1aHus Pa3HOTO YPOBHS
CIIO)KHOCTHU. Pe3ynbTarhl BBINOIHEHUS AUAarHOCTUYECKONW pabOThl MOTYT IOKa3bIBaTh CTENEHb FOTOBHOCTU
oOyJaroluxcsi K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY O (HU3UKE, a TaKKe CBUJICTEIbCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.

[VNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOTPAMMBI 10 ®U3UKE HA YIJIVYBJIEHHOM
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUMA

Wzydenne ¢u3uky Ha ypOBHE OCHOBHOIO OOINEro OOpa3oBaHMs HANPABICHO Ha JIOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

B pesynbprare uzyuenust (pu3MKd Ha ypOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus y o0yuaromierocst OyayT
Cc(OPMHPOBAHBI CIICIYIONIUE TUYHOCTHBIC PE3YJIbTAThl B YACTH:

I)nampuomuueckozo 6ocnumanus:
MIPOSIBJICHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHICKON (M3UUECKOM HayKH;
LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2)epasrcoanckozo u 0yxo8HoO-HpaAGCMEEeHH020 60CRUMAHUA:

TOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY)K]1€HI/II/I O6HI€CTB€HHO 3HAYMMBbIX U 3TUYCCKUX HpO6J'ICM,
CBS3aHHLIX C [TPAKTUYCCKUM IMPUMCEHCHUCM )IOCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,

OCO3HaHUE BAXXHOCTH MOPATbHO-3TUUECKHUX MTPUHITUIIOB B JEATEILHOCTH YUEHOTO;
3)acmemuueckozo 60CRUMAHUA:

BOCIPUATHE 3CTETUUYECKUX KadecTB (PM3MUECKON HAayKd: €€ TapMOHHYHOTO MOCTPOEHMSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4)uennocmu nayuno2o no3HanuA:

OCO3HaHWE IIEHHOCTH (PU3WYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPbI,

OpUEHTAIMS B JICATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BUTHsI  NPUPOJIBL;pa3BUTHE  HAy4YHOM  JIOOO3HATEIBHOCTH, HHTEpeca K

HCCHGHOB&TCHBCKOﬁ JCATCIIbHOCTH,

5)popmuposanusa Kynbmyput 300p06bsa U IMOUUOHATLHO20 ONAZONOAYUUA:



OCO3HaHME LIEHHOCTH 0€3011aCHOr0 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BaXKHOCTH
npaBuiI 6€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOTax, € AIEKTPUYECKUM U TETJIOBBIM 000PYI0BaHUEM
B JIOMAIIIHUX YCJIOBHSX;

c(OpMUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHUE CBOETrO IpaBa Ha OIMMOKY M TaKOIo e MpaBa y
JPYToro 4ejaoBeKa;

6)mpyo0oeozo eocnumanus:

aKTHUBHOE y4aCTHE B PEIICHUH NIPAaKTUUECKUX 3a1a4 (B paMKaxX ceMbH, 00pa3oBaTeIbHON OpraHu3aluy,
ropoja, Kpasi) TeXHOJOTHUECKOW M COLMAIbHONW HAMPABICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3UYECKHUX
3HAHUM;

MHTEpEC K MIPAKTUYECKOMY U3Yy4EHUIO0 Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7)3K07102UYECK020 60CRUMAHUA:

OpHEHTAIs HA TPUMEHEHHE (PU3NUECKUX 3HAHHH JIJIsl PEIICHHS 331a4 B 00JIACTH OKPY>KaIOLIeH Cpebl,
IUTAHUPOBAHMSI ITOCTYNKOB U OLIEHKH UX BO3MOXKHBIX ITOCIIEICTBUM /17151 OKPYXKAIOLIEH cpeibl;

OCO3HaHUe T1100aIbHOr0 XapaKkTepa SKOJOTMUYEeCKUX MPo0ieM U MyTel UX pelIeHus;
8)aoanmayuu Kk uzmenarOwUMCA ycaoeuUAM cOUUANLHOU U RPUPOOHOIL CPedbl:

noTpeOHOCT, BO B3aUMOJCHCTBUU TIPU BBHINOJHEHUH HCCIECOBAHUN M TIPOEKTOB (HU3NIECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

IOBBIILICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH UCpe3 NPAaKTUICCKYTO JCATCIbHOCTD,

nOoTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUI, yMEHUN (OPMYIUPOBATH W€, TOHATHS, TUIIOTE3BI O
¢bu3nUeckux 0ObeKTax U SIBJICHUSX;

0CO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKY;
IJIAaHUPOBAHHUE CBOET0 Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

CTPCMIJICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPO/IBI, O6HIGCTBa 1 3KOHOMHKH, B TOM YHUCJIC
C UCITIOJIb30BAHHEM (I)I/I3I/ILIGCKI/IX 3HaHI/II>'I;

OIICHKa CBOMX NEHCTBHHM C yd4€TOM BIMSHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TIOOATBHBIX
MOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBOeHHs mporpamMmbl To (PU3MKE Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oOBaHUS Y
oOyyarorierocss OyayT cQopMUpPOBaHBI MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOUYAIONINE IMO3HABATEIHHBIC
yHHUBEpCaIbHbIE YUeOHbIEC AeHCTBHSI, KOMMYHUKATUBHbBIE YHUBEpCAIbHbIC YUeOHbIE ACHCTBUS, PETYISTUBHBIC
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBHUS.
ITo3HaBaTe/IbHbIEC YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3zoBble Jornyeckue geiicTBuA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU O0BEKTOB (SIBIICHUI), KIIACCU(PHUIIMPOBATH HX;



BBISIBJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEUHUS B paccMaTpUBaeMbIX (akTax, JAHHBIX U HAOIIOJEHUSX,
OTHOCSIIIUXCS K (PU3UUYECKUM SIBIICHUSIM;

BbBIABJIATH HPUYHUHHO-CJICACTBCHHBIC CBA3U IIPU U3YYCHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUH U mponeccoB, ACiIaTb
BBIBOJIbI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX M HHAYKTUBHBIX YMO3aKqueHHﬁ, BbIIBUT'aTh THUIIOTE3bI O

B3aMMOCBA3IX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus: yueOHou (usnueckoi 3amaun (CpaBHEHHE HECKOIbKUX
BapUAHTOB PEIICHUS, BLIOOp HAabOOJIee MOAXOIAIICTO ¢ YUETOM CAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.
HCII0JIb30BATh BOIIPOCHI KaK HCCIIe0BATEIIbCKUM HHCTPYMCHT I1O3HAHM,

IIPOBOJIUTH 110 CAMOCTOSITEJILHO COCTABIEHHOMY IJIAHY OIIBIT, HECIIOKHBINA (PU3NYECKUNA SIKCIIEPUMEHT,
HEeOOJIbIII0E HCCIIeI0BAHNE (PU3NIECKOTO SIBICHHUS;

OLCHUBATH HA IPUMCHHUMOCTDb U TOCTOBCPHOCTDH I/IH(l)OpMaIII/IIO, MOJIYUCHHYIO B XOJ1€ UCCIICAOBAaHUA UJIN
OKCIICPUMCHTA,

CaMOCTOSITENILHO (hOPMYTHPOBATH 0000IIEHUS U BBIBOBI 10 pe3yIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS,
OTIBITA, UCCIICIOBAHMS;

IIPpOrHO3UpPOBAaTb BO3MOXKHOC ﬂaﬂbHeﬁmee Pa3sBUTHC (I)I/ISI/I‘IGCKI/IX MpoHeCCoOB, a TAaKKC BbIABUI'ATDH
MMPpCAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

Pa6ora ¢ undopmanueii:

MPUMEHATh Pa3IMUHbIe METO/AbI, HHCTPYMEHTBI M 3alpOoChl MPU MOUCKE U 0TOOpe MH(OpMaK UIIH
JAHHBIX C YUYETOM IPEATIOKEHHON yueOHoM pusnueckoit 3a1aun;

aHaAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMALIMIO PAa3IUYHBIX BUAOB U (OpPM
[IPEACTABICHUS;

OLIEHUBAaTh HAA&KHOCTb HMH(GOPMALMM MO  KPUTEPUSM, MPEUIOKEHHBIM  YUHUTENIEM  WIIH
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITENIHO BBIOMpAaTh ONTHUMAJIbHYIO (pOopMy MpeacTaBieHuss WH(GOPMALUK U WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXEeMaMHM, JuarpaMmmamMu, HHOM rpapuKoil 1 nX KOMOUHAIUSMHU.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBUSA:
B X0/ OOCYXJIeHHsI yueOHOTO Marepuaia, pe3yJbTaToB JJA0OPaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh
BOIMPOCHI MO CYNIECTBY OOCYKIaeMO TeMbl M BBICKA3bIBaTh HJIEW, HAllEJICHHBIE Ha pelIeHHE 3a/Jaud U

noaACPpIKAaHUC OJ1arokenaTeIbHOCTH 06HICHI/I${;

COTIOCTABJIATH CBOU CYXKJICHUS C CYKJIECHUSMU JIPYTUX YUYACTHUKOB JHANIOTa, OOHAPYKUBATh pa3Inyine
M CXOJCTBO ITO3UIIHI;

BbIPpaXXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO TIPEACTABIATh PE3YyJbTAaThl BBIMOJTHEHHOTO (PU3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);



MOHUMATh M HCIOJh30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaJIbHOH paOOTHl MPU PEIICHUU
KOHKpETHOU (hU3MUECKOil MpoOIeMBbL;

MPUHUMATh LIE€JTM COBMECTHOM JI€ATEeIbHOCTH, OPraHU30BBIBATH JEHCTBUS IO €€ JIOCTHUKEHUIO:
pacnpenensatb poiu, oOCYXIaTh MPOIECCHl U pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHUS

HECKOJIbKHUX JIIOACH;

BBIIIOJIHATE CBOIO 4aCThb pa6OTBI, A0CTUrass Ka4C€CTBECHHOI'O PE3yJibTaTa IO CBOEMY HAIIPABJIICHHUIO U
KOOpAUHHPYA CBOU ,Hef/'ICTBI/ISI C ApYI'MU YWICHAMU KOMAaHIbI;

OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOMmMI MPOAYKT IO KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eiCTBUS
Camoopranuzanmusi:

BBISIBJISITH MTPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTYAIHSX, TPEOYIOMINUX I PEIICHUS (PU3NISCKUX
3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAX0aX NPUHATHUS PeLIeHUN (MHIUBUyaIbHOE, IPUHATUE PEILICHHS
B IpYyIII€, IPUHITHE PELLICHUMN TPYIIOi);

CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM pelieHus (U3MUecKOd 3a7aud WM TUIaH HCCIEJAOBaHUS C
Y4IETOM UMECIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MPE/JIaracMbIe BapHAHTHI
pelLICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlieHUE.

CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTE/LJIEKT:

AaBaTb aJICKBATHYIO OLICHKY CUTYyalln U NIPCJIaraTh mjiaH eé U3MCHCHUA,

OOBSCHATh MPUUUHBI JIOCTHXKEHUS (HEJAOCTH)KEHHS) PE3yJIbTaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YMCII€ B XOJ BBIMOJIHEHUS (PU3MUECKOTO HCCIEA0BAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHUTyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYAHOCTEH;

OIICHUBATH COOTBCTCTBUEC PE3YyJIbTaTa HCIU U YCIOBUAM.

CTaBUTh ce0sl Ha MECTO APYroro 4egoBeKa B XOJ€ CIopa WK JUCKYCCUM Ha HAyYHYIO TeMY, TOHUMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

MpU3HABaTh CBOE MPABO Ha OMIMOKY MPH perieHuH (U3NIECKUX 3a]a4 UM B YTBEPXKICHUSAX HA HAyYHbIE
TEMBI U TaKOE 7K€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyueHus ¢ 7 Kaacce npeAMETHBIE PE3yJibTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

WCIOJIb30BaTh TMOHATHUS: (PU3NYECKUE U XUMUYECCKUE SIBIICHUS, HAOIIOICHUE, YKCIIEPUMEHT, MOJIEIb,
TUIOTEe3a, eIUHUIBI (PU3MYECKUX BEIUYHMH, aTOM, MOJEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE,



KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE IBIKCHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTopusi, paBHOJIEHCTBYyIOIIas cwi, Jegopmauus (ympyras, IUIaCTHUYECKas), HEBECOMOCTH,
COOOMIAIOIITUECS COCY/IBI;

YBEPEHHO pa3nuyaTh sBieHus (auddys3us, TEIUIOBOE BMKEHUE YaCTHUI[ BEIIECTBAa, PaBHOMEPHOE
JBKEHUE, HEPAaBHOMEPHOE [IBIXKEHHME, WHEPIMs, B3aUMOJCHCTBUE TeJ, pPaBHOBECHE TBEPABIX TEN C
3aKperIEHHOW OChbIO BpalleHHs, Iepeaaya JAaBleHUS TBEPABIMU TENaMM, KHUAKOCTAMU U Ta3aMH,
atMoc(epHOe [aBlCHHWE, IUTABAHHWE TEJ, MPEBPAIICHUS MEXaHWYECKOW OJHEPruH) IO OMHCAHHIO UX
XapaKTepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YyYEHHBIX (DU3MYECKHX SBICHUH B OKpY’KAIOIIEM MHpe (B TOM YHCIIe
¢bu3nyeckue sIBICHUS B MPUPOJE: NMPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMM B JKUBOW M HEKUBOM
pUpoJe, ACUCTBUE CHJI TSDKECTH, TPEHHs, YNPYTOCTH B HPUPOAE M TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JaBJICHUs] HAa JKUBOW OpraHu3M, IJIaBaHWE pbIO, pblYarkM B TeJe 4EJIOBEKa), NPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7jauy B yueOHYI0, BEIICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3WYECKHUE SIBICHUS, HCIONB3YS (DU3MYECKHE BETUYHUHBI
(mMacca, 00bEM, INIOTHOCTD BELECTBA, BPEMs, ITyTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TAKECTH, BEC
Tella, CUIa TPEHHs, JaBJIeHUE TBEPJIOrO Tela, JaBJICHHE CTOJIOA JKUIKOCTH, BBITAJIKHBAIONIAS CHIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbL, KO3(QQHUIMEHT IOJIEe3HOr0 JEHCTBUS
MEXaHU3MOB, KHHETUYECKAas M IOTEHIIMAIbHASI SHEPTHS ), IPH OTIMCAHUH TPABUIIHO TPAKTOBATH (PU3UUECKUI
CMBICJI MCIIOJIb3YEMBIX BEJIMUYUH, UX 0003HAUEHUs U eIMHULIBI PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO0 BEIMYUHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TPAapUKH HU3yUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

XapaKTepU30BaTh CBOMCTBA Tell, ((U3UIECKHUE SIBICHUS M MTPOIIECCHI, HCIIOB3YsI TPABUIIA CIIOKCHHSI CHIT
(Bmonb 0tHOM psiMOi), 3akoH ['yka, 3akon [lackars, 3akoH ApxumMesa, mpaBUiIo paBHOBECHs pbruara (61oka),
«30JI0TO€ TIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMUS] MEXaHUYECKON HHEPTUH, MPHU ITOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €70 MATEMAaTHUYECKOE BhIPAKECHHE,

CTPOUTH IIPOCTHIC (1)I/I3I/I‘IGCKI/IC MOZCIIN PCAJIbHBIX O6’B€KTOB, nmponeccoB u HBHGHHﬁ, BBIACIIATH IPU
OTOM CYHIECCTBCHHBIC U BTOPOCTCIICHHBIC CBOICTBa O6’I>€KTOB, MpoLeccon, 5[BJ'I€HHI>1, MMPUMCHATH (1)I/IBI/III€CKI/IC
MOACIN IJIA 0OBSICHEHHS (bHSI/I‘ICCKI/IX mponeccoB U pCHICHUS yLIe6HBIX 3aaa4,

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE CUTyaIHil
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, W pellaTh KAaueCTBEHHbIE 3aJaud, B TOM 4HcCIEe TpeOyromiue
YHUCICHHOTO OLIEHWBAHMs XapaKTepHBIX 3HaYCHUH (PU3MUECKUX BEJWYMH, PH ITOM BBIOMPATh a/IeKBATHYIO
(U3MYECKYI0 MOJEIb, BBISIBISATH MPUUMHHO-CIEJACTBEHHBIE CBS3UM U BBICTPAUBATh JIOTUYECKYIO IIETIOYKY
paccyKJIeHMi C OMopol Ha U3yuyeHHbIE CBOMCTBA (PU3MUECKUX SBICHUH, (UIUUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH;

pemath pacuérHble 3agaud (B 2—-3 JeicTBUSA) MO M3y4aeMbIM TeMaM Kypca (u3uku, BbIOupas
a/JIeKBaTHYI0 (DU3HUYECKYI0 MOJENb, C UCIOJb30BaHUEM 3aKOHOB M (DOpMyI, CBS3bIBAIOLIUX (U3HUECKUE
BEJIMYMHBI, 3allUChIBATh KPAaTKOE YCIOBHME M PAa3BEPHYTOE PEUICHHME 3aJaud, BBIABIATH HEAOCTAIOIINE WU
M30bITOYHBIE JaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PELIeHHs 3aJaul, UCII0JIb30BAaTh CIIPABOYHBIE IaHHBIE,
IPOBOJIUTh MaTeMaTHUECKue IMpeoOpa3oBaHUs M Pacu€Thl, OIEHMBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HaYeHUs (PU3NYECKON BEIMUYMHBI U ONPEAEINATh pa3MEpHOCTh (DHU3MUECKON BEIMUYMHBI, OJYyUYEHHOW MpH
pEILIEeHNN 3a1a4H;

pacro3HaBaTh MpoOJIeMbl, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIH (PU3MYECKUX METO/I0B, U IIPEJIaraTh
OPUEHTHUPOBOUHBIM CIOCOO pelleHus, B ONUCAaHUM HCCIEAOBaHHSA paclo3HaBaThb IPOBEpsieMOe
IIPENII0JI0KEHNE (TUIIOTE3Y ), MHTEPIPETUPOBATH MOJYUYEHHBIHN pe3ysbTar;

MIPOBOJIUTH OMBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUHN WK (Pu3ndeckux cBoucTB Ten (auddysus,
TETIOBOE PACIIMPEHHE T'a30B, ABJICHNUE HHEPIMH, H3MEHEHNE CKOPOCTH TP B3aUMOJICHCTBHH T, epeiada



TaBIICHUS] KHUIKOCTBIO W Ta30M, TPOSIBIICHHE ACWCTBUS aTMOC(EpPHOTrO JaBJICHUs, NEHCTBHE TMPOCTBIX
MEXaHHU3MOB): (HOPMYIHPOBATh MPEANONIOKEHHE (TUIIOTE3y) O BO3MOXKHBIX pe3yJibTaTaX HaOIIOICHUH,
CaMOCTOATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000py10BaHUs U POPMYITHPOBATH BHIBOJIBI;

MIPOBOANTH IMpPSIMbIE UM KOCBEHHBIE H3MEPEHHS (PU3MYECKUX BEIWYUH (PAcCTOSHUE, MPOMEKYTOK
BpPEMEHH, Macca Tena, 00bEM Tefa, CHila, TeMIepaTypa, INIOTHOCTD KUIKOCTH B TBEPJIOTO Tella, CHIa TPEHUS
CKOJIbKEHUS, JABJICHUE BO3/1yXa, BBITAIIKUBAOIIAS CUJIA, IEUCTBYIONIAS HA MOTPYKEHHOE B KUIKOCTh TEJIO,
KOA(QQHUIHUEHT MOJE3HOTO NEHCTBUS MPOCTHIX MEXAHU3MOB) C MCIOJIb30BAHUEM aHAJOTOBBIX U LU(PPOBBIX
pruOopoB, 00OCHOBBIBATH BHIOOP METOAa H3MEpEHHs, (UKCUPOBATH IOKa3aHUS MPUOOPOB, HAXOIUTH
3HAUEHUE HU3MEPSEMOM BEIMYMHBI C ITOMOILIBIO YCPEIHEHUS PE3yJIbTaTOB CEPUU M3MEPEHUN M OLIEHUBATH
MIOIPEUIHOCTh U3MEPEHU;

MIPOBOJNTH HECIIOKHBIC IKCIEPUMEHTATbHBIC HCCIICOBAHUS 3aBHCHUMOCTEH (DU3MUYECKUX BEIMYUH
(3aBUCUMOCTHU MYTH PAaBHOMEPHO JBUKYIIETOCS Tela OT BPEMEHHU JABMXKECHUS TeJla, CUIIbl TPEHUS CKOJIbKEHUS
OT CHJIBI HOPMaJIHHOTO JIaBJICHUS, KA4eCTBa 00pa0OTKH MOBEPXHOCTEH TEl U HE3aBUCUMOCTH CHIIBI TPSHHUS OT
IUIOUIAId COMPUKOCHOBEHHS TeJl, CHJIBI YIPYTOCTH OT YJUIMHEHUS MPYXKHUHBI, BHITATKUBAIOIIEH CHIIBI OT
00BEMa TOrpyKEHHON YacTH Tea M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBHUCHMOCTH OT IIOTHOCTH Teja, OT
rIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TeN0, YCIOBUH IJIaBaHUS Tell, YCIOBUN paBHOBECHUS pbhluara U OJIOKOB):
COBMECTHO C y4HTelIeM (OPMYIHPOBATH 33/1a4y M THIIOTE3Y MCCIIEOBAHUS, CAMOCTOSATEILHO TUIAHUPOBATh
UCCIIEIOBaHKE, CAMOCTOATEIHLHO COOMPATh KCIIEPUMEHTANILHYIO YCTAHOBKY C HCIIOJIb30BAaHHEM HHCTPYKITUH,
MIPEJICTABIIATh TOJYyYSHHBIE 3aBUCUMOCTH (PH3UYECKHX BEJIMYMH B BHJE TaONWI U IpadUKOB, OICHUBATH
MOTPEIIHOCTH, JIeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

coOTIOAATh MpaBUiIa TEXHUKH 0€30MacHOro TpyJa Mpu padote ¢ 1abopaTOpHBIM 000pyA0BaHUEM;

YKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPHOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI, TEPMOMETD, THHAMOMETD,
cooOm1aroImecs cocyibl, 6apoMeTp, pbluar, MOBMKHBIM U HEMTOABUKHBIIN OJIOK, HAKJIOHHAS JIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB, TEXHUYECKHUX YCTPOWCTB H
TEXHOJIOTUYECKUX IPOLECCOB C ONOpPOM Ha MX oOmucaHus (B TOM 4YHCIE: MOAIIUIHHUKH, YCTPOHCTBO
BOJIONPOBOJIA, T'MJIPABIMYECKUN Tpecc, cu(OH, MAHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp),
UCIOJIb3Ysl 3HAHMS O CBOWCTBAaX (U3MYECKUX SBICHUM M HeoOXoAuMble (U3MUECKHe 3aKOHBl H
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMBI U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIbHBIX
prOOPOB U TEXHOJOTUYECKUX MTPOLIECCOB NP PEUIEHUH YUeOHO-TIPAaKTUYECKHUX 33/1aY;

MPUBOJUTL TpUMEpHl (HaXOAWTh HH(MOpPMALMIO O TpUMepax) MPAKTUYECKOTO HCHOIb30BaHUS
(hU3UYECKUX 3HAHUH B MOBCEIHEBHOM KU3HH ISl 0OeCTieueHHs 0€30MMaCHOCTH TIPHU 00paIlieHuH ¢ MpudopaMu
U TeXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3IOPOBBS U COOIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKpYKarlolleu cpese;

OCYIIECTBISITh OTOOp HCTOYHUKOB HH(popMauuu ¢usnueckoro cojepxkanus B HHrepHere,
CaMOCTOSITENTbHO (DOPMYJUPYsT TOMCKOBBII 3ampoc, Ha OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHMSA
Pa3IMYHbIX MCTOYHUKOB BBIIEIATH MHPOPMAIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBOM MU MOXKET OBIThH
HEJIOCTOBEPHOM;

HCIIOJIb30BATh IIPU BBIITOJIHCHUU qu6HBIX SaI[aHI/Iﬁ HAYYHO-TIOMYJIAPHYIO JIUTCPATYPY (I)I/IBI/I‘-ICCKOFO
COACPIKaHUA, CIIPABOYHBIC MaTCpUalibl, pECYypChl CCTU I/IHTepHeT, BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTA, Hp606p330BaHI/I$I I/IH(I)OpMaI_II/II/I nus3 OI[HOﬁ 3HaKOBOM CHCTEMBbI B APYTYIO;

CO371aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE W YCTHBIC COOOLICHMS HAa OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NUECKOro COACPKAHUs, B TOM YUCIIE ITyOJIUYHO JeNaTh KpaTKHe COOOIICHHUS O pe3yibTaTax
MPOEKTOB MJIM YIE€OHBIX HCCIICOBAHNH, IPH 3TOM TPAMOTHO HCIIOJIb30BATh N3yUCHHBIN TOHSATUIHBIN anmapar
Kypca (pU3UKHU, COMPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUEH;



IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeneNiaTh O0S3aHHOCTH B Tpymme B
COOTBETCTBMHM C TOCTaBIICHHBIMU 3aJa4aMH, CJICIUTHh 32 BBHINOJHEHUEM IUIaHA JAEUCTBUM, aJEKBATHO
OLIEHUBATh COOCTBEHHBIN BKJI/ B I€ATEIBHOCTh IPYIIIbI, BRICTpAaBaTh KOMMYHUKAaTHBHOE B3aUMO/ICIICTBHE,
YUYUTBIBasi MHEHUE OKPY>KAIOIIHX.

K xoHmy obOydenusi ¢ 8 Knacce npeaMeTHbIe pe3yJbTaThl HAa YIIIyOJEHHOM YPOBHE JOJDKHBI OTpPakaTh
c(OPMHUPOBAHHOCTD Y O0YUAIOIUXCSA YMEHUI:

HCIOJIb30BaTh NOHATHA (Macca W pa3sMEpPbl MOJEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMUYECKUE U aMOp(HbIE Tella, HACHIILEHHbI U HEHACBICHHBIH
map, CrocoObl M3MEHEHUS BHYTPEHHEH SHEpPIuu, 3JIEMEHTAPHBIA DJICKTPUUYECKUN 3apsf, MPOBOJHUKH,
[IOJIYIIPOBOJHUKY, IUAIEKTPUKU, MCTOYHUKU IIOCTOSHHOIO TOKA, JJICKTPUYECKOE W MArHUTHOE II0JI,
OITUYECKasi CHCTEMa) U CUMBOJIMYECKHIA S3bIK (DPM3UKH MPH PEIICHUH YUEOHBIX M MPAKTHYECKUX 3a7ay;

YBEPEHHO pa3jnyaTh SBJIEHMUs (TEIUIOBOE paclIMpeHue (ckarue), TEIJIOBOE paBHOBECHE,
MMOBEPXHOCTHOE HATSKEHUE, CMauMBaHUE, KalWUISIPHbIC SBJICHMS, UCIIAPEHUE, KOHJEHCAlUs, IUIaBJICHHE,
KpUCTAJUTM3aIUsl, KHIIEHUE, CHocoObl Teruonepenaun (TEIIONpOBOIHOCTh, KOHBEKLUS, H3IIydeHHE),
TEIJIOBbIE MOTEPH, IEKTPU3ALUS TEJl, B3AUMOJICHCTBUE 3aPsA0B, IEUCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, 1EUCTBUE MAarHUTHOT'O T0JIS Ha POBOJHUK C TOKOM) IO ONMCAHUIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHHE;

pacrio3HaBaTh MPOSBICHUE U3YyYEHHBIX (DU3MYECKHUX SBICHUH B OKpY’KArOIIeM MHpe (B TOM YHUCIIe
¢busnyeckue SBIEHUS B MPUPOJE: MOBEPXHOCTHbIE M KalWJUIAPHBIC SBICHUS B MPUPOJAE, KPUCTAUIBI B
npupoze, nznydenue CoiHia, 3aMep3aHie BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEd,
CHera, 3JIeKTpUYECKUe SBJICHUS B aTMochepe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIH,
Apeiid MoocoB, poiIb MAarHUTHOTO TIOJIS JJISL )KU3HU Ha 3eMile, TMOJIIPHOE CHSHUE), TIPU 3TOM HEPEBOIUTH
IIPAKTUYECKYIO 3ajjauy B yueOHYI0, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUM;

OIMCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (PU3UYECKHE SIBICHUS, UCIONb3Yys (PU3MUECKUE BEITUYMHBI
(Temrieparypa, BHyTPEHHSS1 DHEPIUsl, KOJIUYECTBO TEIIOTHI, paboTa rasa, yAejlbHas TeIIOEMKOCTb BEIIECTBa,
yJllenbHas TeII0Ta IUIaBJIeHHUs, yIeNIbHAs TeIIoTa NapooOpa3oBaHus, yIebHas TeII0Ta CrOpaHus TOIUINBA,
KO3(Q(ULMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXHOCTh BO31yXa,
NEKTPUYECKUH 3aps]l, CUJIa TOKA, JIEKTPUUECKOE HAIIPSHDKEHNE, CONPOTUBIIEHHE NPoBoAHUKaA, DJC B 1enu
IIOCTOSIHHOTO ~ TOKa, JIEKTPUUYECKOE YJEJIBHOE CONPOTHBJIEHUE BELIECTBAa, paboTa U  MOUIHOCTb
AJIEKTPUUYECKOTO TOKA), TP ONUCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUIT CMBICI HCIIOIb3yEMbIX BEJTUUUH,
ux O0O0O3HAa4YeHHs] W €IUHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(bu3NYECKyI0 BEIMYUHY C APYTUMH BEIMUMHAMH, CTPOUTH TpaUKH U3YyUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, (U3MUECKUE SBJICHUS U MTPOLIECCHI, UCII0JIb3Ys OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpHUHM CTPOCHHMs BEIECTBAa, YypaBHEHHME TEIJIOBOTO OaylaHCca, 3aKOH
COXPaHEHUs IEKTPUUYECKOT0 3apsAaa, 3aKkoH KyoHa, MpUHILIKI CYyTIEPHO3UINH JIEKTPUUECKUX MOJIEH, 3aKOH
Owma juig yuacTka nemnu, npasuia Kupxroda, 3akon Oma a1 oiaHO# 1emnu, 3akoH Jxoyns-JIenna, 3akoH
COXPAaHEHHUsl PHEPIHM, NMPU ITOM pPa3IUyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro MaTeMaTH4ecKoe
BBIpa)KEHUE;

CTPOUTH MPOCThIe (PU3NYECKUE MOJETU PEalIbHbIX O0BEKTOB, MPOLIECCOB U SIBICHUMN, BBIACNATH MpPHU
3TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, TPUMEHATH (pU3nyecKue
MOJIETH ISl OOBSICHEHUSI (PU3NYECKHUX IIPOLECCOB U PelIeHUs] yueOHbIX 3a/1ay;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOIECCH U CBOMCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, W pelaTh KadeCTBEHHBIC 3aJaud, B TOM 4YHCIE Tpelyrolue
YHCJIEHHOTO OIICHUBAHMs XapaKTEePHBIX 3HAUCHUN (U3NYECKUX BEIHYMH, IPU 3TOM BBHIOMPATH a/IEKBATHYIO
(GU3NYECKyI0 MOJIENb, BBIABIATH MPUYMHHO-CICACTBECHHBIC CBS3M M BBICTPAMBATH JIOTHUECKYIO LEMOYKY



pacCyXJIeHW C ONOpOM Ha W3yYCHHBIC CBOWCTBA (HU3WUYECKHX SIBICHUH, (U3UYECKHE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJIETH;

YBEPEHHO pellaTh pacuéTHbIE 3a1auM (C Oonopoil Ha 2—3 ypaBHEHUs) [0 M3y4aeMbIM T€MaM Kypca
¢bu3uku, BbIOUpast aICKBaTHYIO (PU3MUECKYIO MOJIENb, C CIIOIb30BAHNEM 3aKOHOB U ()OPMYJI, CBA3BIBAIOILIUX
¢u3nveckre BEIMYMHBI, 3aIHMCHIBATh KPATKOE YCIOBHE W pa3BEPHYTOE pEIICHUE 3aJaud, BBISBIATH
HE/IOCTaIolIe WM U30BITOUHBIE JaHHbIE, OOOCHOBBIBATh BHIOOP METOJa PELIEHUs 3a/1adyM, UCIIOJIb30BaTh
CTpaBOYHBIC JaHHBIEC, MPUMEHATh METOIBl aHAJM3a Pa3MEpPHOCTEH, MCIOIB30BaTh TpapUUECKHEe METOJIbI
peleHus 3ajad, IPOBOJUTh MaTeMaTHYeCKUEe MpeoOpa3oBaHUs M PACUETHI, OLEHHUBATh PEATUCTHUYHOCTh
MOJIyYCHHOTO 3HAaueHHsI (DPU3MUYECKOW BEJIWYMHBI U OINPENEeNATh Pa3MEPHOCTh (PU3MUECKOW BEIMYUHBI,
IIOJIyYCHHOM ITPH PEeLLICHUHN 3aJ]au;

pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIH (PU3MYECKUX METO/I0B, U IIPEJIaraTh
OPUEHTUPOBOUYHBIA  CIOCOO pelleHus, B ONHCAHWU MCCIENOBAaHMUSA pPAclO3HaBaTh IIPOBEPSIEMOE
IIPEII0JIOKEHNE (TUIIOTE3Y ), MHTEPIPETUPOBATH MIOJyUYEHHBIIN pe3ysbTar;

MPOBOJIUTH OIBITHI 10 HAOMIOJCHUIO (U3UYECKUX SBICHUH WM (U3UYECKHX CBOWCTB Tel
(KanuIUIsipHbIE SIBIICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT €ro 00bEMa U TeMIepaTypbl, CKOPOCTH Mpoiiecca
OCTBIBaHMS (HArpeBaHusl) MPU U3JTYUYEHUHU OT I[BETA U3Tyvarolled (IMOrIOaroIeil) MOBEPXHOCTH, CKOPOCTh
UCHApEeHUs BOJbl OT TEMIIEPaTypbl KUAKOCTH U IUIOMAAM €€ MOBEPXHOCTH, HJICKTPU3ALUA Tel H
B3aHMOIICI>'ICTBI/Ie QJICKTPUYCCKUX 3apsaao0B, B3aHMOHCﬁCTBH€ IMOCTOAHHBIX MArHuTOB, BHU3yajlUu3alud
MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB, JEHCTBHUS MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMArHnuTa, CBOWCTBA OJCKTPOJBUTATENS IOCTOSHHOTO TOKa): (OPMYIUPOBATH IPOBEPSEMOE
MIPEIoIoKeHHe (TUIOTE3y) O BO3MOKHBIX pe3yJibTaTaX HabII0IeH U, CAMOCTOSTETbHO COOUPATh YCTAHOBKY
13 U30bITOYHOr0 HabOpa 000PYI0BaHMSI, OIIMCHIBATH X0/ OIbITa U (POPMYJINPOBATH BBHIBOJIBI;

IIPOBOJIUTH MpPsIMble U KOCBEHHbIC M3MEpPEHUs (U3NYECKUX BEIMUYUH (TeMIepaTypa, OTHOCHUTEIIbHAs
BJIQXKHOCTh BO3[yXa, CWJIAa TOKA, HaIpsDKEHHE, YyJAelIbHas TEIUIOEMKOCTh BELIECTBA, CONPOTUBIICHHE
MIPOBOJIHUKA, pab0oTa U MOIIHOCTh 3JIEKTPUUYECKOTO0 TOKA) C HCHOJIb30BAHMEM aHAJOTOBBIX M IU(PPOBBIX
puOoOpoB, 0OOCHOBBIBATH BHIOOp METO/AA H3MEpEHHs, (UKCHUPOBATH IOKa3aHUS NPUOOPOB, HAXOAUTH
3HAUEHUE MU3MEPSEMOM BEIMYMHBI C ITOMOIIBIO YCPEIHEHUs PE3yJbTaTOB CEPUU M3MEPEHUN M OLIEHUBATH
MIOTPEIIHOCTh U3MEPEHUN;

MPOBOAWUTE JSKCIIECPHUMCHTAJIBHBIC WCCIICAOBAHUA 3aBUCUMOCTEH (1)I/ISI/I‘~ICCKI/IX BCIINYHUH (SaBI/ICI/IMOCTI)
AAaBJICHUA BO3JyXa OT €ro 00BEMa 1 HarpeBaHus NN OXJIAXKACHUS, UCCIICTOBAHUC SIBJICHUSA TeII000MEHa npu
CMCIIMBaHHUU XOJ'IOJIHOI71 n ropﬂqeﬁ BOJBI, 3aBUCUMOCTD COIPOTHUBJICHUA IPOBOAHKKA OT €T0 AJIMHBI, IIJI0I[aaA1
TMOMECPCUHOI0 CCUCHUA U YIACIBHOI'O COIPOTUBJIICHUA BCHICCTBA NMPOBOJAHHKA, CHIIBI TOKaA, IMPOTCKAOLICTO
4YCpe3 MPOBOAHUK, OT HANPSIKCHUA HA MPOBOJHHUKE, UCCICAOBAHUE TTOCICAOBATCIBHOIO U MapaljICJIbHOIO
COC,Z[I/IHGHI/Iﬁ HpOBO,Z[HI/IKOB)Z COBMCCTHO C YUHUTCIIEM (I)OpMYJ'II/IpOBaTB 3aiav4y U TUIIOTC3Yy HCCICAOBAHU,
CaMOCTOATCIIbHO IIJIAHUPOBATh UCCIICIOBAHUEC, CAMOCTOATCIIBHO CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAHOBKY C
HCIIOJIb3BOBAHUECM HWHCTPYKHOUU, MPCACTABIIATH IMOJTYYCHHBIC 3aBUCUMOCTU (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH B BHJIC
Ta6J'II/IH n l"pa(I)I/IKOB, OLICHMUBATH NOTPCHIHOCTH, ACIATh BBIBOJbI 11O PE3YyJIbTaTaM UCCIICIOBAHUS;

coOmro1aTh MpaBuiia 6€30MacHOTO TpyAa Mpu padboTe ¢ 1adbopaTOpHBIM 000PYIOBAaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS H3YUYEHHBIX MNPUOOPOB, TEXHUYECKHUX YCTPOWCTB H
TEXHOJIOTUYECKHUX IPOLIECCOB C OMOpPOM Ha MX OMHCAHMUS (B TOM YHMCIE: CHCTEMa OTOIJIEHUS JOMOB,
TMUTPOMETp, TapoBas TypOuHa, ammepMmerp, BOJbTMETP, CUETUMK  DJIEKTPUYECKOH  HHEpruu,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIE AIEKTPONPUOOPHI (IPUMEpPHI), MPEAOXPAHUTENN U UX
IPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHHE TOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, HJIEKTPO/BUTaTENh
MIOCTOSIHHOTO TOKa), MCIOJIb3Yysl 3HaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUI, HEOOXoAuMbIe (pU3nuecKue
3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA W HW3MEPUTENbHbIE MPHOOpPHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHUAKOCTHBII TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUraTeNb



BHYTPEHHEIO CrOpaHMs, DJEKTPOCKOI, pPEOCTaT), COCTAaBJIATh CXEMbl JJEKTPUYECKUX Lemed cC
MOCTIeIOBATEIbHBIM M TMapajuIeJIbHBIM COCIUHEHHUEM JJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HauCHUS
JJIEMEHTOB DJICKTPUYECKUX LEIEH, NCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH N3Y4YECHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPU PELIEHUH YUEOHO-IIPAKTUUECKUX
3a1ad4;

NPHUBOANUTH TIPUMEphl (HAXOMUTh HWH(POPMAIMIO O TMPHMEpax) MPAKTHUYECKOTO WCIIOIb30BaHUS
(bU3MYECKUX 3HAHWI B TIOBCEAHEBHOW )XH3HU sl 0OecrieueHrs 0€30IMacHOCTH Py 00paIieHnu ¢ mpudopaMu
Y TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 3I0POBbS M COOJIOCHUSI HOPM SKOJIOTHUYECKOTO MTOBEICHHS B
OKpYKarolleH cpere;

OCYIIECTBIAATh MOHUCK HHPopManuu (U3NUECKOTO coJepKaHusd B VIHTepHETe, CcaMOCTOSATEIbHO
dbopMyHpysi TIOMCKOBBIM 3ampoc, HAa OCHOBE HWMEIOIIUXCS 3HAHUH W CPAaBHCHHS JIOTIOJHUTEIIBHBIX
HMCTOYHUKOB BBIJCNIATH HHPOPMAIINIO, KOTOpas ABJISIETCS IPOTUBOPEUNBOM UM MOKET ObITh HEJIOCTOBEPHOIA;

WCIIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 33JaHUI HAyYHO-TIOMYJSPHYIO JIMTEPATypy (PU3UYECKOTO
coJiepKaHusl, CIIPABOYHBIE MaTepuaibl, pecypchl cetu VHTEepHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 0000mas uH(OpMaLUI0 U3
HECKOJIbKUX HMCTOYHHKOB (DM3MYECKOTO COJICPIKAHUS, B TOM UYHUCIE MyOIWYHO TPEACTABISTH PEe3yIbTATHI
IIPOEKTHOM WJIM UCCIIEOBATEIbCKON JEATEIbHOCTH, IPU 3TOM TIPaMOTHO HCIOJb30BaTh H3yUEHHBIN
MOHATUMHBIN anmapar Kypca (U3UKH, COPOBOXKAATH BBICTYILJICHUE MPE3EHTAIUEH;

IIpX BBIIIOJIHCHUHA y‘le6HI>IX IIPOCKTOB U I/ICCJ'ICIIOBB.HI/Iﬁ (bHSI/I‘ICCKI/IX MMpoueCCOB pacCIpCaACIIATh 00s3aHHOCTHU
B Ipynmnc B COOTBCTCTBHMU C IOCTABJICHHBIMHU 3adadaMH, CJICAWTL 3a BBIITOJHCHHEM IlJIaHa I[CflCTBI/IfI n
KOPPCKTHUPOBATh €ro, aaCKBAaTHO OLCHUBATDH COOCTBEHHBIH BKJIaZl B ACATCIIBHOCTH TI'PYIIIIBI, BBICTPANBATDH
KOMMYHHKAaTHBHOC BSaHMOI[efICTBHG, MMPOsABJIASA TOTOBHOCTH paspeiiaTb KOH(l)J'II/IKTBI.

K xoHny oOyueHus ¢ 9 knacce nipeiMeTHbIE pe3yJbTaThl Ha yriayOJIEHHOM YPOBHE JOJIKHBI OTPaXkaThb
c(OPMHUPOBAHHOCTH Y 00YUAIOIUXCS YMEHUI:

HCIOJIb30BaTh MOHATHUSA (cHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXAaHUYECKOTO JIBUYKEHUS, HEBECOMOCTh
U MIeperpys3Ku, HEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHbIE
BOJIHBI, PEHTT€HOBCKOE M3JTyuy€HHUE, LIKajga AJIEKTPOMArHUTHBIX BOJH, UCTOYHUKU CBETa, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPbl WCIYCKAaHUS W MOMIOIIEHMs, aibda-, OeTa- U ramma-u3iaydeHus, HU30TOIbI,
sllepHasl U TEpMOsIepHAasi HHEPreTHKa) M CUMBOJMYECKUH S3bIK (U3UKU TMPU PELIEHUU YUYEOHBIX H
[IPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3IuyaTh SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE IMaJeHue Tell, ABWKEHHE M0 OKPYKHOCTH,
B3aMMOJICIICTBUE TEJ, PAaBHOBECUE MAaTEpUAIbHONW TOYKHM, PEAKTUBHOE JIBUKEHUE, HEBECOMOCTb,
Kosie0aTeNnbHOE JABI)KEHNE (TapMOHUYECKHE, 3aTyXaloll1e, BEIHYKICHHbIE KOJIeOaH s ), pE30HAHC, BOJIHOBOE
JBIDKEHUE (PpacIpoCTpaHeHWE U OTpaKEeHHE 3ByKa, MHTepPepeHIHs U JU(pakius BOIH), IPIMOJIUHEHHOE
pacnpocTpaHeHHe, OTpaKEHUE U MPEIIOMIIEHHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETAa, Pa3oKeHHUe
0eJ10ro CBeTa B CIIEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX I[BETOB, €CTECTBEHHASI PAJMOAKTUBHOCTh, BOSHUKHOBEHHE
JUHENYaToro CcHekTpa HU3Iy4YyeHHus) MO ONMCAHUI0O UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YUEHHBIX (DPU3MYECKHX SBICHUH B OKpY’KalolleM MHpe (B TOM YHCIe
¢bu3nueckue SBJICHUS B IPUPOJIe: TPUIUBbI U OTJIMBHI, IBUKeHUE 11aHeT COTHEYHON CUCTEMBI, pEaKTHBHOE
JBUKEHHME >KMBBIX OPraHM3MOB, BOCIPUSATHE 3BYKOB KMUBOTHBIMH, 3€MJIETPSCEHUE, CEICMUYECKUE BOJIHBI,
I[yHaMH, 53XO0, IIBETa TeJl, ONTHYECKHE SBJICHHS B MPUPOJE, OHOIOrMYecKoe IeHCTBHE BHUIUMOTIO,
yIbTPa(UOIIETOBOTO U PEHTTEHOBCKOTO M3IIyUY€HHH, €CTECTBEHHBIM paJuOaKTUBHBIA (OH, KOCMHUYECKUE
Jy4d, PAJAAOAKTHUBHOE HW3JIIYyYEHUE MPUPOJHBIX MHHEPAJIOB JEWCTBHE PAJUOAKTUBHBIX H3JyYCHHH Ha



OpTaHU3M YeJIOBEKa), IIPH STOM TEPEBOIUTH MPAKTHUYECKYIO 337auy B YUEOHYIO, BBIICISAThH CYIIECTBCHHBIC
cBOICcTBa (IpU3HAKK) PUINIECKUX SBIICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (U3UYECKHE SIBICHUS, HCIONB3YS (DU3MYECKHE BETUYHUHBI
(cpenHsiss U MTHOBEHHAs CKOPOCThb Tesla NMPU HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHME, NEepEeMEIIEeHUe MpU
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKEHHH, YIII0Bask CKOPOCTh, LIEHTPOCTPEMUTEBHOE YCKOPEHHE, CHJIA
TPEeHHUs, CUla YHOPYTrOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMs, BEC Tea, LEHTP TSHKECTH
TBEPJIOTO TeNla, WMIYJbC TEJa, MMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHH4yeckas paboTa M MOIIHOCTS,
IIOTEHLIMAJIbHAs. DHEPrus Teja, NOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, ITOTCHLMAIbHAs JHEPTUs CXKATOU
NPY>KUHBI, KHHETUYECKAasi SHEPTHsl, TOJTHAs MEXaHHUYECKasi YHEPTUs, IEPUOI M 4acTOTa KojeOaHu, mepuoy
MaTeMaTU4eCKOro U INpYyKMHHOIO MAasATHHUKOB, [UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb
CBeTa, IOKa3aTellb IMPETOMJICHHUS CpEAbl), NMPH OMHUCAHUM TNPABHIIBHO TPAKTOBATH (H3UUECKUN CMBICIT
UCIOJIb3YEMBIX BEIMYMH, MX OO0O03HAUYE€HUS W €IUHMLBl (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TpadUKU H3yUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M MPOLIECCHI, UCIONb3Ysl 3aKOH COXPAaHEHUs
SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTSHHUSI, TPUHLIUII CYNIEPIIO3UILIUN CHII, MPUHIIUI OTHOCUTENbHOCTH ["anuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, TEOPEMY O KHHETHYECKON HEpruu, 3aKoH ['yka, 3akoH
bepHymim, 3aKOHBI OTpa)KEHUS U MPEIOMIICHHS CBETa, (OPMYNy TOHKOW JMH3BI, TUIAHETAPHYIO MOJIENb
aToOMa, HYKJIOHHYIO MOJEJIb aTOMHOTO $Jpa, 3aKOHbl COXPAaHEHHUs 3apsiiOBOrO M MAacCOBOIO YHCEN MpHU
SJIEPHBIX PEAKIMAX, MPU ATOM pazUvaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W €ro MaTeMaTUYecKOe
BBIPQXCHHUE;

CTpOUTH (HU3UYECKHE MOJIENH PEaJbHBIX OOBEKTOB, MPOILECCOB W SBICHHN, BBIICIATH MPU ITOM
CYLIECTBEHHbIE M BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB, IPOLECCOB, SBJICHHUM, NPUMEHATH (puU3nuecKue
MOJIETH 1Sl OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB U PELIeHUs YUEOHbIX 3a/1ay;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE CHUTyalui
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, W pellaTh KAaueCTBEHHbIE 3aJaud, B TOM 4HcIEe TpeOyromiue
YHUCJICHHOTO OLIEHWBAHMs XapaKTepHBIX 3HAaYCHUH (PU3NUECKUX BEIWYMH, PH ITOM BBIOMpATh a/IeKBATHYIO
(U3NYECKYI0 MOJEJb, BBISIBIATH MPUUYMHHO-CJIEICTBEHHbIE CBSA3M U BBICTPAUBATh JIOTUYECKYIO LIEMOYKY
paccykJIeHui u3 2—3 1maroB ¢ ONOpOM Ha U3y4YEeHHbIE CBOWCTBA (PM3UUECKUX SBJICHHN, (PU3NUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO peliaTh pacu€THbIE 3a/aydl 10 M3yYaeMbIM TeMaM Kypca (U3MKH, BHIOMpas aJeKBaTHYIO
(Gu3MYecKyl0 MOJeNlb, C HCIOJIB30BAaHUEM 3aKOHOB M (OPMYJI, CBA3BIBAIOIIMX (U3UYECKUE BEJIWYHMHBI,
3aMMChIBaTh KPATKOE YCIOBUE U PA3BEPHYTOE PELICHUE 3a]1a4M, BBISBIATH HEJIOCTAIOIINE WM U30BITOUHBIE
JaHHble, 00OCHOBBIBATh BHIOOP METOJA pPEIICHUs 337a4yH, UCHOJIb30BaTh CIPABOYHBIE JAHHBIE, IPUMEHSAThH
METOJIbl aHalM3a pPa3MEpPHOCTEH, HCIOJB30BaTh TrpapUueckue METOJbl pELIeHHUs 3aaad, MPOBOAMTH
MaTeMaTHYecKue IpeoOpa3oBaHUs M PpacuéThl, OIEHWBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAUYCHHS
¢bu3nyecKoil BeNIWYMHBI U OIpPENesaTh pa3MEpHOCTh (DHU3MUECKON BEIUYUHBI, TOJYUYEHHOW MPHU pEUICHUH
3a/1a4u;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU TOMOIIH (PU3MYECKUX METO/I0B, U IPEJIaraTh
OPUEHTHUPOBOUHBIM  CIOCOO pelleHus, B ONUCAaHUM HCCIEAOBaHHSA paclo3HaBaThb IPOBEpsieMOe
MIPEANONIOKEHHE  (TMIOTE3y), OLEHUBAaTh IPABWIBHOCTb  IOpSAAKAa IPOBEIEHUS  MCCIEI0BaHUS,
MHTEPIPETUPOBATH MMOITYUYEHHBIN pe3yJIbTaT;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3UUECKUX SBJICHUN MM (U3UYECKUX CBOMCTB TelN (M3ydyeHue
BTOpOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsl PHEPTHH, 3aKOHA COXPAHEHMsI UMITyJbca, JEWCTBHUE 3aKOHA
BepHynnu M BO3HUKHOBEHHE MOJBEMHOM CHIIBI KpPbUIA, 3aBUCUMOCTH NEpHoJa KOJeOaHUW MPYKHUHHOTO
MasiTHUKa OT MAacChl TPpy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT aMIUINTY[bl MaJbIX KOJIEOAHUH,
NPSMOJIMHEIHOE paclpoCTpaHEeHHE CBeTa, pPa3lIoKEHHE Oenoro cCBeTa B CHEKTpP, H3Y4YCHHE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie M CBOMCTB M300paXKeHUs MpeaMeTa B cOOMparolei JTruH3e, HaOIto1eHHEe



CIUTOIITHBIX M JIMTHEWYATHIX CIICKTPOB U3ITy4YCHHUS ): (hOPMYIHUPOBATH ITPOBEPSIEMOE MPEOIOKEHNE (THIIOTE3Y )
0 BO3MOJKHBIX pe3yJbTaTax HaOJIOJCHUH, CaMOCTOSTEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUSsI, ONIMCHIBATH X0 ONBITA U ()OPMYITHPOBATH BHIBOIBI;

MPOBOJIUTh TPH HEOOXOAWMOCTH CEPHIO MPSIMBIX HW3MEPEHUH, Ompenenss CpeaHee 3HauYeHUe
M3MEpSEMOU BETUYHMHBI U OTIPEIEIIsis MOTPEIIHOCTD PE3yILTATOB MPSMBIX H3MEPEHUN, 000CHOBBIBATH BEIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3MUYECKUX BEIMYMH (CPEIHSS CKOPOCTh M YCKOPEHHE Tella TpU
PaBHOYCKOPEHHOM JIBHDKEHHH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOI(DGUIMEHT
TPEHUS CKOJIBKEHHSI, MeXaHHUecKasi paboTa 1 MOLTHOCTh, YaCTOTA M EPUO]T KOoJIeOaHMI MaTEeMaTHUECKOTO U
NPY>KUHHOTO MAasITHUKOB, (DOKYCHOE pacCTOSHHE COOHMparomed JIMH3bI M e€ OnThYeckas Cuia,
palMOaKTUBHBIA (DOH) C MCIOJI30BAaHHEM AHAJIOTOBBIX W IUQPPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METO0/1a U3MEPEHNUS, INIAHUPOBATh U3MEPEHHsI, CAMOCTOSTETIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
BBIUUCIIATh 3HAYCHHE BEIUYMHBI M AHAIU3UPOBATh MOJYYCHHBIC PE3yJIbTaThl, OLIEHUBAS IMOTPELIHOCTD
PE3yJIbTaTOB KOCBEHHBIX U3MEPCHHUN;

MIPOBOANUTH JKCIIEPUMEHTAIbHBIE UCCIIECOBAHUS 3aBUCHUMOCTEN (PU3NYECKUX BEIHYUH (3aBUCUMOCTH
IyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JIBWKCHUHU 0€3 Ha4albHOW CKOPOCTH, 3aBUCHMOCTH CHJIBI TPEHHS
CKOJIb>KEHUSI OT CHJIBI HOPMAJIBHOTO JIaBJICHMUSI, IIeproia KoJaeOaHui MaTeMaTHYeCKOro MasiTHUKA OT JIJTMHBI
HUTH, OTIPE/ICIICHNE YCKOPEHUSI CBOOOTHOTO MaICHUS, HCCIEIOBAHNE U3MEHECHHUSI BETMYMHBI U HAIPaBJICHUS
WHJIYKUHOHHOTO TOKA, 3aBUCUMOCTb YIJla OTPaXKEHUsl CBETA OT yrja NaJeHus, yria IpeioMICHUsl OT yria
MaJIeHHsI CBETOBOTO JIy4a, UCCIIEJOBAaHUE TPEKOB: M3MEPEHUE SHEPTUU YaCTULIBI IO TOPMO3HOMY IyTH (IO
dororpadusam)): COBMECTHO ¢ yuurTeneMm (opmynaupoBaTh 3adadyy W THUIIOTE3y HUCCIIEJOBAHMUS,
CaMOCTOSITENIFHO IJIAHUPOBATH UCCIIEIOBAHHUE, CAMOCTOSATEIBEHO COOMPATh SKCIIEPUMEHTALHYIO YCTaHOBKY,
MIPEJICTABIIATh MOJYUYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BUJIE TaONHIl U IpadUKOB, OIEHUBATH
MOTPEIIHOCTH, JEJIaTh BBIBOJbI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;

co0uro1aTh IIpaBuJIa 0e30macHoro Tpyaa pu pabote c 1a00paTOPHBIM
000py/10BaHUEM;XapaKTePU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB C OMOPOH HAa UX ONMHUCAHM (B TOM YHCIE: CIIUJOMETP, NaTUUKU MOJIOKEHUS,
paccTosiHusL W YCKOpPEHUs, paKeTa, HX0JO0T, OYKH, MNEepHUCcKol, (oToanmapar, MHUKPOCKOI, TeJIEeCKOIl,
ONTUYECKHE CBETOBOJIBbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), MCMoib3ys 3HaHMS O CBOMCTBax
(bu3NYeCcKUX SIBICHUN U HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH, UCII0JIb30BAaTh CXEMbI M CXEMaTHUHbIE
PUCYHKH M3YYEHHBIX TEXHMUYECKHX YCTPOICTB, N3MEPUTEIBHBIX MPHUOOPOB U TEXHOJIOIMUYECKUX MPOLIECCOB
IIPU PELIEHUH Y4eOHO-TIPAKTUUECKUX 33]1a4, ONTHYECKHE CXEMBI JJIsl IOCTPOEHUS N300paKeHUI B MJIOCKOM
3epKaiie 1 coOuparomiei TmHse;

MPUBOJUTh TpUMEpHl (HAXOAWTh HH(OpPMAMIO O MpHUMepax) MPAKTUYECKOTO HCIOJIb30BAHUS
(U3UYECKUX 3HAHUH B MIOBCEIHEBHOM KU3HH TSl 0OecTieueHrs 0€301MaCHOCTH MpU 0OpaIieH!u ¢ MpudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3OPOBBS U COOTIOCHUSI HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKPY’KAIOIIEH Cpe/Ie;OCYIIECTBIAT, TOUCK HHpopManuu (usnyeckoro conaepxkanuss B HutepHere,
CaMOCTOSITENTLHO ~ (OPMYIUPYsl TOHCKOBBIA 3alpoc, HAXOIAUTh IYTH OINPEAETeHUS JIOCTOBEPHOCTH
MOJTy4eHHON HHPOPMAIIH Ha OCHOBE UMEIOIIMXCS 3HAHUH U JIOTIOJTHUTEIILHBIX HCTOYHUKOB;

WCIIOIB30BaTh MPH BBIMOJIHEHUH YUYCOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JTUTEPATYpy (PU3UUECKOTO
coJlepKaHus, CIIPABOYHBIC MAaTepUalbl, pecypchl cetu VHTEepHET, BiaaaeTh NpUEMaMHU KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX
HUCTOYHUKOB (U3UYECKOTO COAEpKaHMs, MyOIMYHO TMPEACTaBIATh pe3ybTaTbl MPOEKTHOW WM
HCCIIEA0BATEIBCKON EATEIbHOCTH IIPU 3TOM I'PaMOTHO HCIIOJIB30BaTh W3YYCHHBIM MOHSATUHHBIN ammapar
U3ydaeMoro pasziena (U3MKM M CONPOBOXKJATh BBICTYIUIGHHE Ipe3eHTalued ¢ ydéToM OCOOeHHOCTEel
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHE

7 KIIACC

Ne HaumeHOBaHME Pa3/IelioB ¥ TEM IIPOTPAMMBbI KonuecTBo 4acos DiexTpoHHbIE (IU(POBBHIE)

/n Bcero KoHTpobHBIE [IpakTryeckue 0bpasoBaTeNbHbIEC PECYPChI
paboThI paboThI

|Pa3uen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa

|l.1 HCDI/BI/IKa — HayKa O IPHUPOJIE “ 2 “ “ Hhttp://SChOOI-COIIeCtion.edu.ru/
|l.2 HCDI/BI/IquKI/Ie BEJIMYMHBI H 4 H 1 H 3 Hhttp://fcior.edu.ru/
|1.3 HECTGCTBGHHO-Hay‘IHHﬁ METO/I II03HAHUS H 2 H H 1 Hhttp://experiment.edu.ru/
|I/IT0ro 10 paszeny H 8 H
|Pa3ue.11 2. IllepBoHaYajibHbIE CBEJIEHUS 0 CTPOEHNH BeleCTBA
|2.l HCTpoeﬂne BEIIIECTBA H 2 H H 1 Hhttp://WWW.fiZika.ru/
|2.2 HI[BH)KeHHe Y B3aUMO/ICHCTBUE YaCTHUI] BEIIECCTBA H 4 H H 2 Hhttp://colIege.ru/fizika/
|2.3 HArperaTHHe COCTOSTHUSI BEIIIECTBA H 1 H H Hhttp://WWW.gomulina.orc.ru/
|I/IT0ro 0 pa3aery H 7 H
|Pa3z[eJ1 3. JIBH:KeHHMEe M B3auMo/ielicTBHe TeJl
|3.1 HMCX&HI/I‘ICCKOC JIBHYKCHUE H 10 H H 2 Hhttp://WWW.SChOOI.mipt.ru/
|3.2 HI/IHepum{, Macca, TNIOTHOCTh H 9 H 1 H 1 Hhttp://ifiIip.narod.ru/
3.3 |Cuna. Bumst cun | 15 | 1 [ 3 |Ihttp://kvant.mccme. ru/
|I/IT0ro 10 pasleny H 34 H
|Pa3z[eJ1 4. laBjeHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB
4.1 |daBnenue. [lepenaua naBrneHus: TBEPIABIMH TEIAMH, 5 2 http://www.physics-regelman.com/
KUIAKOCTSAMH U Ta3aMu
|4.2 HJIaBneHHe KUJIKOCTH H 6 H H Hhttp://www.e-science.ru/physics
|4.3 HATMocq)epHoe JaBJIeHNE H 5 H H 1 Hhttp://yos.ru/
4.4 |[IeiicTBUE XUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX 12 1 3 http://class-fizika.ru/
TEJO
|I/IT0ro 10 pa3ieny H 28 H

|Pa3;[eJ1 5. PaGoTa ¥ MOIIHOCTB. JHEpPrus



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.gomulina.orc.ru/
http://www.school.mipt.ru/
http://ifilip.narod.ru/
http://kvant.mccme.ru/
http://www.physics-regelman.com/
http://www.e-science.ru/physics
http://yos.ru/
http://class-fizika.ru/

Ne HaumenoBanue pa3zenoB v TeM nporpaMmbl ‘ KonuuecTBo uacoB ‘ DnexTpoHHbIE (U POBEIC)
n/n Beero KoHTposbHbIe [IpakTruecKue obpazoBaTenbHbIC PeCypChI
paboThI paboThI
|5.l HPa60Ta ¥ MOILIHOCTb || 6 || || 1 Hhttps://resh.edu.ru/for-pupil
5.2 |[[IpocTbie MEXaHU3MBI 8 2 https://lecta.ru/ucheniku
https://2.shkolkovo.online/free/physics
5.3 ||MexaHuueckas SHEPrHs 5 1 1 https://lecta.ru/egepromo/
https://rutube.ru/tags/video/6128/
|I/ITOro 10 pasaeiy H 19 H
|Pa3ue.11 6. IloBTOPHTEIHLHO-0000 AU MOYJIb
6.1 |[[ToBTOpUTEIHHO-0000IIAOIINI MOIYJIb 6 https://videouroki.net/blog/fizika/2-
free_video/4/ https://100urokov.ru/o-
kompanii
|I/IT0r0 10 pasjeny H 6 H
IOBILEE KOJIMYECTBO YACOB IIO IIPOTPAMME | 102 | 5 [ 23 |
8 KUIACC
Ne HanmeHoBaHUE pa3/ienoB U TEM POTPaMMBI KonnuectBo yacos DnekTpoHHbIE (LU(PPOBHIE)
n/m Bcero KoHTposbHbIE [IpakTHueckue 0bpazoBaTenbHbIC PeCypCEI
paboThI paboThI
‘Pame.n 1. TemioBble sIBJCHUSA |
‘1.1 HCTpOGHI/Ie U CBOWCTBA BEIIECTBA H 3 H 1 H Hhttp://experiment.edu.ru |
1.2 | Temnossie nporecch: | 30 | 1 [ 6 |Ihttp://school-collection.eduru |
‘I/IToro 0 pazaenny H 33 H |
‘Pame.n 2. DyIeKTpHYECKHE H MATHUTHbIE SIBJICHHUS |
2.1 | DnexTpudeckue 3apsbl. 3apsuKEHHBIE Tela U UX 5 1 http://fcior.edu.ru
B3aUMOJICUCTBUS
‘2.2 HHOCTOS[HHLIﬁ AIEKTPUIECKHIT TOK H 30 H 1 H 10 “http://WWW.fiZika.ru |
‘2.3 HMaI‘HI/ITHBIe SIBJICHHS H 5 H H 4 Hhttp://colIege.ru/fizika/ |



https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://2.shkolkovo.online/free/physics
https://lecta.ru/egepromo/
https://rutube.ru/tags/video/6128/
https://videouroki.net/blog/fizika/2-free_video/4/
https://videouroki.net/blog/fizika/2-free_video/4/
https://100urokov.ru/o-kompanii
https://100urokov.ru/o-kompanii
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/

Ne HaumeHnoBanue pa3ziesioB u TeM IpOrpaMMbl ‘ KonunuecTBo uacos ‘ DOnexTpoHHbIE (IUPPOBEIC)
n/m Bcero KoHTponbHbIE [IpakTryecKue obpasoBatenbHbIE PeCcypChl
paboThI paboThI

‘2.4 HBJIeKTpOMarHHTHaSI WHYKIUS H 7 H 1 H 1 Hhttp://fiz.1september.ru |
25 | | | | | |
‘I/ITOFO 110 pasjaeiy H 47 H |
‘Pa:me.ﬂ 3. IloBTOPUTEIHLHO-0000 IAIOIIUIT MOTYJIb |
‘4.1 "HOBTOpI/ITeJ'IBHO-O606HIaIOH_II/II71 MOTYJIb H 5 H H Hhttp://WWW.SChOOI.mipt.ru |
‘I/ITOFO o pazjeiy H 5 H |
‘Ha3BaHne MOYJIsA |
(OBILEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 102 | 4 | 26 | |



http://fiz.1september.ru/
http://www.school.mipt.ru/

