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AHHOTamus K paboueit mporpamme yueoHoro npeamera «duzukar

(ocHOBHOE 00IIIee 00pa30BaAHME)

Knaccer 7-9 xmacc - 2 u/men, 2 4/Hen, 3 4/Hen
KonmuectBo yuebnbix | 7 ki - 68 u/ron, 8 ki1 - 68 u/rox, 9 xi - 102 u/rox
YacoB B I'OJT

bazoBbrit /| YriyOneHHbIld Kypc

yrIIyOJIEHHBIA KYpC

JIOKyMEHTBI B OCHOBE
COCTaBJICHUS paboueit
IIPOrpaMMBbl

1. Tlpukaz Munmnpocsemenuss Poccun ot 16.11.2022 N 993 "OO6
yTBepKAeHUU (enepasibHOil 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanus" (3apeructpupoBaHo B Muniocte Poccun
22.12.2022 N 71764

2. ®enpepanbHbiii 3akoH Ne 371-d3 or 24.09.2022 «O BHeceHUHU
m3mMeHeHnid B denepanbHbiii 3akoH «O0 obOpazoBanuu B Poccuiickoit
Oeneparun» u crateio 1 denepanbHoro 3akoHa «O0 00s3aTENBHBIX
TpeboBaHusaX B Poccuiickoit denepanum»

YVyeOHuku

1. T'enpenmreiin JI.O. u np. ®Pusmka. 7 kiacc: yueOHUK: B 2-X yacTax. M.,
«IIpocsemenuer, 2022 ¢

2. T'enpenmreiin JI.O. u np. ®dusmka. § kiacc: yueOHUK: B 2-X dacTax. M.,
«IIpocBemenue», 2022 r.

3. T'ennmenmreiin JI.O. u np. ®Pusuka. 9 kinacc: yueOHUK: B 2-X dacTax. M.,
«IIpocBemnienuey, 2022 r.

ITocobOus

I'enpenmreitn JI.O., Kupuk JI.A., T'enbprar .M. 3amaun mo ¢usuxe s
OCHOBHOM HIKOJIBI C MpuMepaMu pemienuid. 7-9 knaccsl. [lox pen. B.A.Opiosa.
M., Unekca, 2012.

ONEeKTpOHHbBIE
pecypcbl

Poccuiickue  oOpa3oBarenbHble — MOpTanbl:  https://mathus.ru/phys/#mlad
O6pazoBatenpHbiii moptan «lloaroroBka k omummnuanam, JIBU u EI'D mo
MaTematuke M ¢usnke»; http:// www.physics.ru  OOpa3oBaTeNbHBIA MOpPTAI
«OtkpeiTast ~ ¢usuka»;  https://efizika.ru/ OOpa3oBaTenbHBIA  TOPTAT
«BuptyanbHbie  nabopatopHbie  pabotel 1o  ¢usuke»;  https:/phys-
oge.sdamgia.ru/  OOpazoBatenpHbId  TOpTanmn  «PemyOI'D»  (pusuka);
https://phys.reshuolymp.ru/  OOpa3zoBarenbHbiii  mopran  «PemryOmumm»
(buzuka).

Llens

Pa3Butne wWHTEpeca W CTPEMJICHHMS  y4YallMXCs K HAYYHOMY H3YUYCHHIO
MPUPOABI, (OPMUPOBAHWE HAYYHOTO MHPOBO33PCHHUSI M TOTOBHOCTH K
JanpHEeHImeMy u3ydeHH0 (u3uku Ha yriyOJIeHHOM YpOBHE B paMKax
COOTBETCTBYIOIIUX TMpodmieli o0ydeHHss Ha YpOBHE CpeaHEero oOmero
00paszoBaHMs.

3agaun

1. ®opMHpOBaHMH E€CTECTBEHHOHAYYHON IPaMOTHOCTH M HMHTEpeca K HayKe y
oOyyJaronuxcs.

2. llpuoOpereHue ydalUMHUCS 3HAHUH O MEXAHMYECKUX, TEIUIOBBIX,
IEKTPOMArHUTHBIX M  KBAHTOBBIX SIBICHHSX, (PU3MUECKUX BEJIUYHMHAX,
XapaKTEPU3YIOLINX 3TH SIBICHUS.

3. Pa3Butue y yuwamumxcsd KOMIIETEHTHOCTEH  HAyYHOIO  OOBICHEHHMS
(Gu3NYEeCKUX SBICHWI, OIECHKA M TOHHMAaHHUs OCOOCHHOCTEH HaydyHOTO
HCCIIEI0BaHMs, HHTEPIIPETALMH JKCIIEPUMEHTAIBHBIX JAHHBIX "
WCIIOJIBb30BAaHNs HAay4HBIX JIOKA3aTEIbCTB JJIs IIOJIYYEHHUs BBIBOJOB.

4. OBnasieHue yyallUMHUCS TaKUMHM OOIIEHAYYHBIMM TOHSATHSAMH, Kak
MPUPOJHOE  SIBJICHHE, SMIIMPUYECKH YCTAaHOBJIEHHBIM (akT, mpoodiema,
TUIOTE3a, TEOPETUUECKU BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAILHOU ITPOBEPKH.



https://mathus.ru/phys/#mlad
http://www.physics.ru/
https://efizika.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://phys.reshuolymp.ru/

@OpMBI KOHTPOJIA

YCTHBI OMPOC, MPOBEPOUYHBIC, JTAOOPATOPHBIE, CAMOCTOSTEIbHBIC PaOOTHI,
TECTUPOBAaHUE, KOHTPOJBbHBIC PabOTHI, a TaK)Ke HTOrOBas JIUATHOCTHYECKAs
paboTa/TecT.

OreHnnBaHue

TGKYH_IGC OLOCHMBAHHKC U ITPOMCEIKYTOUHAA aTTCCTAIUA - 5-TubajIbHas CUCTEMA




HOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o ¢u3MKe HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE IOJOXKEHUH U TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
yriayOiIE€HHOM ypOBHE OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroMm denepaibHOl pabouei mporpaMMbl BOCIIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npenmMera «Dusnkay.

CopnepxxaHue mnporpaMMmbl 10 (HU3MKE HAOPABIEHO HA YJOBJIETBOPEHUE
HOBBIIIEHHBIX 3allpOCOB  OOYYAIOIIMXCs, CTpeMsiuxcs K Oosee TriyOoOKOMYy
OCBOCHMIO (M3MYECKUX 3HAHUM, M Ha (QOPMUpPOBAHUE ECTECTBEHHO-HAYUYHOU
IrPaMOTHOCTH oOyuaromuxcs. B mporpamMme 1o pu3uke y4YuTHIBAIOTCS BO3ZMOXHOCTH
yueObHoro mpeamera B peanusanuu TpedoBanuiit ®I'OC OOO k miIaHUpPyEMbIM
JUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs], @ TAKKE MEKIIPEIMETHBIE
CBSI3M €CTECTBEHHOHAYyYHbBIX Yy4E€OHBIX NPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET paclpeiesieHHe y4yeOHOro marepualia
no rogaMm oOydeHus (MO Kiaccam), IpeiaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTD
U3Yy4YEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COAEPIKAHMS U yUETE
BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

®uzuka SBISETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIE)KaT B OCHOBE IIPOLIECCOB U SIBICHU,
U3y4aeMbIX XUMHEH, Ouonorueit, acTpoHOMuel u (uznueckoil reorpadueii, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, IpPEIOCTaBlisieT Hauboyiee SICHBIC
o0Opasipl NPUMEHEHUS] HAYYHOTO METOJa MO3HaHUs, TO €CTh crocoda MoTydyeHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna W3 THaBHBIX 3a7ad (PU3MUecKoro 0Opa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHHsl COCTOMT B (POPMHpPOBAHMH E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
UHTepeca K HayKe y 00yyaroluxcs.

WN3yuenune @u3ukun Ha yrIyOJIEHHOM YPOBHE TMpEANoJiaraeT yBEPEHHOE
BJIa/ICHUE CJIeIyIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIUMU
€CTECTBEHHOHAYUYHYIO I'PAMOTHOCTb:

Hay4YHO OOBSCHSATH SIBJICHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIE0OBAHNUS;

UHTEPIPETUPOBATh JaHHBIE U HCIOJIb30BaTh HAy4YHBIC JlOKa3aTelIbCTBA IS
MOJIyYEeHHS BBIBOJIOB.

Ilenmn wusyueHuss (u3MKM HA YypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
onpenenensl B Konuenuuu npenopaBanus ydeOHoro npeamera «®Pusuka» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoii denepaiuu, peaqnu3yommux OCHOBHBIE
oOmeoOpa3oBarenbHble  IpOrpamMmbl,  yTBepkAEHHOW  pemeHueM  Kosnerun



MunmncTtepcTBa mpocenieHuss Poccutickoit ®@enepanyu (IpOTOKOI OT 3 jmexadps
2019 r. No [1K-4BH).

Henu nzydyenust pu3nku Ha yriryOinEHHOM YPOBHE:

pa3BUTHE WHTEpeca W CTPEMJICHUS OOYYaIOMUXCS K HAyYHOMY H3yYCHUIO
IPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPENCTABICHUNA O HAYYHOM METOJE TMO3HaHUS W (HOpPMHUPOBAHHE
UCCJIEN0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUe HAY4YHOTO MHPOBO33PEHMSI KakK pe3yjbTaTa M3y4YeHHUS OCHOB
CTpOSHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMupoBaHUEe yMEHUN NPUMEHATh (U3HUECKHUE 3HAHWA W HAyYHbIC
JI0KA3aTeNbCTBA JJIsl OOBSICHEHUS OKPYKAIOIINX SBJICHUIH;

dbopMHUpoBaHUE MPEACTAaBICHUNH O poiu (U3UMKA IS Pa3BUTUA APYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHIA;

pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oymymieil npodeccnoHanbHON
NESTEHbHOCTH, CBA3AHHOM ¢ (DM3UKOH, MOJATOTOBKA K JajdbHEUIIEMY OOY4YEHHUIO B
3TOM HaIlpaBJICHUH;

dbopMupoBaHue TOTOBHOCTM K JajbHEWIlIeMy HW3y4YeHHIO (U3MKU Ha
yriyOon€HHOM YPOBHE B PaMKax COOTBETCTBYIOMIUX Mpoduiieli o0ydeHHs] Ha YPOBHE
CpeaHero 00I1ero oopa3oBaHuUs.

JlocTikeHue 3TUX 1elield mporpamMmsl 1o (PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHUs 0OECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpEeTeHHEe 3HAHUM O JUCKPETHOM CTPOCHUHU BEIECTBA, MEXAHUYECKHX,
TEILJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npUOOpETeHNEe YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3MUECKHUE SBICHHS Ha
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEM;

OCBOCHHME METOJIOB PEIICHMs] PACUETHBIX U KaYeCTBEHHBIX 3a/iay, TPEOYIOIIHNX
CO3/IlaHUsI M HCIHOJIb30BaHUS (UBUYECKUX MOJIeled, BKIIOYash TBOPYECKHUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pPa3BUTHE HCCIEAOBATEIIbCKUX YMEHHUN: HAOMIOAaTh SIBICHUS W HU3MEPSThH
¢u3nuecKkre BEIMYWHBI, BBIJBUTATh THUIIOTE3bl M MpeJiaraTh KCIEPUMEHTAIbHbIC
CrocoObl UX MPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIbHBIC
UCCJIEIOBAHUSI, AHAIM3UPOBATH MMOJYUYCHHBIC IAHHBIC U JIETIATh BHIBOJIBL;

OCBOCHHE MPUEMOB pabOThl ¢ wHPOpMANHMEH (PUINIECKOTO COACPIKAHUSA,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKH, MHTEpIpETAIus U
KPUTHUYECKOE OlICHUBaHUE MHPOPMALIHH;

3HAKOMCTBO cO cdepamu MpodheCCUOHATIBHOM JAESTEIbHOCTH, CBSI3aHHBIMU C
Gu3NKON, W COBPEMEHHBIMU TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JOCTIKEHHUSIX
bu3nuecKoii HayKu.



Ha usyuenue ¢usuku (yriyOn€HHBIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETrO
obpazoBanus orBoautcs 340 yacoB: B 7 kiacce — 102 yaca (3 yaca B Henelnw), B 8
kimacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIHO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUU OKPY KaI0IIero Mupa.

dusnka — Hayka O npupoje. SBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpPIKaAHMUS,
BKJIIOYAIOIIME MEXIpPeAMETHbIE CBsA3M). Dusznueckue SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuyuHbl. PasmepHocTs. Enunuibl (U3NUECKUX BEIWYUH.
U3mepenue ¢Qusnyeckux BeauduH. OTaloHbl. Pusnueckue npubopsl. [lena
nenenwnsi. [lorpemHocth n3Mmepennid. [IpaBuna 6e3omacHoro Tpyna npu padbote ¢
nabopaTopHbIM o0OOpymoBaHHMEM. MexayHapoaHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX eIMHUIl B equHUIBI CH.

Kak ¢wusuka u jApyrue ecTecTBEHHblE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBeHHO-HAy4HBId METOJ TO3HAHMS: HAOMIOJCHUE, MOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBSICHEHNE
HaOmomaemoro sieieHus. Onucanue GU3NIeCKuX SBICHUM ¢ TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHuueckue, TEIUIOBBIE, AJEKTPUYECKUE, MArHUTHBIE, CBETOBBHIE,
3BYKOBBIE SIBJICHUA.

dusnueckre NpPUOOPHI U Tpolieaypa MPSMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeseneHue UeHbl JeIeHUs MKaJIbl U3MEPUTEILHOTO MpUoopa.

N3mepenune pacCTOSHAMN.

W3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHU.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MabixX Tell. MeTon psaoB.

[IpoBeneHrne wWCCAENOBAHUS IO IPOBEPKE THUMOTE3BL: NAIBHOCTH IOJIETA
[IapuKa, MmyneHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEICHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BENIECTBA.

JIBixxenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUXKEHUSI YACTHUI[ C
temrnieparypoii. bpoyHoBckoe npwxkenue. Juddysusa. BzaumopeiicTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHbl€ COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJBIX
(KkpucTamindeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HbBIX
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arperaTHbIX COCTOAHHAX U MX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIX COCTOSIHUH BOJBI.

Jemoncmpayuu.

Habntonenue 6poyHOBCKOTO ABUKEHUSL.

Ha6nronenue nuddyszun.

HabGmronenue sBieHnii, 00bICHIAIOMMXCS MPUTSHKEHUEM WM OTTaJIKUBAaHUEM
YacTUIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

Ornenka quaMeTpa aToMa METOZOM PSIIOB (C UCTIONBb30BaHueM (pororpadmii).

OneITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

OnpIThl IO OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe pgeuxeHue. Ilyte u nepememienne. PaBHOmMepHOE U
HEpaBHOMEpHOE ABWKeHHe. CBOOOJHOE MaJeHUE Kak MpUMEpP HEPaBHOMEPHOIO
nekeHust ten. CkopocTb. CpeHsis CKOPOCTh MPH HEPABHOMEPHOM JBUYKECHHH.
Pacuér nmyTu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTEM BEJIWYWH, OMNMUCHIBAIONIMX JABMXKeHue. OOiue
NOHATUST 00 OTHOCHTENBHOCTH JABMXKEHUS. CIOXKEHHE CKOPOCTEH I Tel,
JBWKYIIUXCS MApAJLICIIBHO.

SIBneHue wWHepiuU. 3aKOH WHEpUMHM. B3ammoneilcTBue Ten Kak INpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyNareabHOM JBMKEHUHM. [LnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuile 00bEma BemiectBa. (CMecH U CIUIABBI.
[ToBepXHOCTHAsI U JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucThka B3auMozaeicTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TITOTEHHS U CHJIA
TskecTH. CHlla TSHKECTH Ha ApYyrux Iuanerax. Bec tena. HeecomocTs. Crioxenune
CHUJI, HAPABJIEHHBIX MO OJHOU TpsiMod. PaBHoxeicTByromas cuii. Cuiia TpeHus.

TpeHue CKOIbXKEHUS W TPEHHE IOKOs, BSI3KOoe TpeHue. TpeHwe B MNpupoae u
TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABUKEHHUS Tea.

N3mepenune cKopoCcTy MPSMOIUHEUHOTO ABUKEHUS.
HabGmronenue siBjeHUST HHEPIIUH.

Habnronenue nsmMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUHU TeJl.
CpaBHeHHE MaccC MO B3aUMOJICUCTBHUIO TEI.

CrnoxeHue cuJl, HallpaBJICHHBIX 110 OJTHOM ITPSMOM.
Jlabopamopnsie pabomol u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBH)KEHHs (IIApUKA B KUIAKOCTH,
MOJIEIIU DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajiee).

OnpeneneHue cpeaHel CKOPOCTU CKOJIBKEHHs Opycka WM IIapuKa I10
HaKJIOHHOM IIOCKOCTH.

Onpenenenue MIOTHOCTU TBEPAOTO TENA.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshkeHus (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

OnbITel, JTEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIbI TPEHHMS CKOJBXKEHHS OT
CHUJIBI IaBJICHUS U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hasnenue. Cuna naBnenusi. CnocoObl yMEHbIICHUS U YBEJIMYEHUS JIaBJICHUA.
JaBinenue rasza. 3aBUCMMOCTh JIaBJICHHsS raza OT O00bEMa W TeMIEPaTyphl.
[lepenaua naBieHus TBEPABIMHU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackains.
[THeBMaTHUYECKUE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DJIYOMHBI  TOTPYKECHUS.
I'uppocraruueckuit  mapagokc. CoobOmaromuecst cocynbl. ['mapaBnuyeckue
MEeXaHU3MBbI. Vcronp30BaHuE BBICOKMX JIaBICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CyIIECTBOBAHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJNO. BeITankuBaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clioBU€ BOBHUKHOBEHUS BHITAIKUBAOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue Ten. BozayxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U TA30M.

Coobmraroyecst COCY/IbI.

['mapaBinuueckuit mpecc.

[IposiBneHue neicTBUsS aTMOCHEPHOTO JABIICHHUS.

Cudom.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOTIPYKEHHOW B KUAKOCTh
YacTH Teja U IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBre muiaBaHus TEN: IUIABAaHUE WK MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIECHHMS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHON B
YKUJIKOCTb YaCTH TeJa.

OrnpenesieHne BBITAIKUBAIOLIECH CUIIbI, ICMCTBYIOIIECH HA TEO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITATKUBAOUIECH CHJIbI, JEUCTBYIOIIEH HA TEJIO B
YKHAJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOIIEH  CHUJIBI,
JENCTBYIOLIEH Ha TEJO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€JIa ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuueckast padboTa Jjisl CUJl, HAPABJIEHHbBIX BIOJb JUHUU MEPEMELICHUS.
MoniHoOCTb.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. Ilpasuio
MomeHTOB. [lpuMeHeHHMe TmpaBuia paBHOBECHs] pbluara K OJIOKy. «30J0TO€
npaswio» Mexanuku. KIIJ] mpocTeix MexanuzmoB. [IpocTeie MexaHU3MbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dHeprus. KuHeTMueckas U IIOTEHIMAJbHAs DSHEPIHUS.
[IpeBpallieHre OTHOTO BHU/Ia MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALICHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue yCcioBUN paBHOBECUS pblyara.

N3mepenune KII/I HaKJIIOHHOM IIJIOCKOCTH.

N3yueHue npaBuia pblyara Jjisi MOJIBUKHOTO U HEMOABUKHOTO OJIOKOB.

Omnpenenenune K111 moaBuKHOTO W HETIOABMKHOTO OJIOKA.

Onpenenenue padOThl CUIIBI YIPYTOCTU MPU MOABEME TPY30B MPHU TTOMOIIH
MOJIBMXKHOTO OJI0Ka.

M3ydeHne 3aKOHA COXPAHEHHS] MEXaHUYECKOW DHEPTUH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
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Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramiueckue u amopdusie Tena. ['padeH — HOBBII MaTepuan ajii HOBBIX
TEXHOJOTUNA. TEeXHOJOTrMU TMOJIyYeHHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHEeHue
CBOWCTB Ta30B, KUJAKOCTEW M TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISPHO-
KMHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAUMBAHUE, KAITWILIAPHBIC
ABJNeHUSA. TemaoBOE pacUIMpeHUE W CKaThe. 3aBUCUMOCTh JIaBJICHUSI raza oOT
00bEMa, TeMIepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUYECKOW HHEprueu
TEIUIOBOTO JIBUKEHHUS YaCTHUIl. TeMIIepaTypHbI€ IKAJIbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHHUST BHYTPEHHEH ODHEpruu:
Temionepeaaya U COBEpIICHUE paboTHI. Bunbt TeIUIoNEepEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKIMs, U3IydeHue. Buapl teruonepenayn B npupoae u
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOLECCOB.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TerI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TETIOBOTO OaaHca.

[ImaBneHre U OTBEpAEBAaHNUE KPUCTALIMYECKUX BEIIECTB. Y IeJIbHAs TEIUIOTA
iasnenus. [lapooOpasoBanue u konnencauus. Mcnapenue. Kunenue. Y nenbHas
TErIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpaTyphl  KWIMCHHUS  OT
atMocdepHoro maBjaeHus. HachlllleHHBI W HEHACHIIMICHHBIA TMap. BraxHOCTh
BO3/1yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[TpuHiunel pabotsl TerioBbix asurateneil. KIIJ TemmoBoro nBurarens.
TennoBele nBUraTeNny M 3aliUTa OKPY)KAIOUIEH cpenbl. TermnoBele IMOTEpU B
TEIIOCETSAX.

3aKOH COXpaHEHHUS U MNPEBPAIICHUS DHEPTUM B MEXAHUYECKUX U TEIJIOBBIX
rpoleccax.

Hemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHUS.

Ha6monenne nuddysun.

HaGnionenue sBIeHUN MOBEPXHOCTHOTO HATSHKEHHUS, CMauyuBaHUs U
KalWJUISIPHBIX SIBJICHUMN.

HaGnronenue TemioBoro paciiupeHus Tedi.

W3meHeHne naBjieHUs raza Opv H3MEHEHUU 00bEMA W HArpeBaHUM WU
OXJIAXKJICHUH.

[IpaBuna usMepeHus: TeMueparypsl.

Bubl Teronepenaym.

OxJtaxeHue Ipyu COBEPILIEHUHN padOTBHI.

HarpeBanue npu coBepiieHIN pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHUE TEINTOEMKOCTEN pa3IUYHBIX BEIIECTB.
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HabGmronenue xumneHus.

HaGnronenue nocrosiHCTBa TeMIiepaTypbl IPH IUIABJICHUU.

Moaenu TeIIOBBIX ABUTAaTEIICH.

Jlabopamopnsie pabomul u onvimol.

OMnbITEI IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OMnbITHI O BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJTK caxapa.

MN3mepenue TteMmreparypbl IpU MOMOIIKA KUIAKOCTHOIO TEPMOMETpa H
JlaTYUKa TEMIIEPATYPHI.

OnbIThl 10 HAOMIOJAEHUIO TEMJIOBOTO PACIIMPEHHUS] Ta30B, KXUJIKOCTEH W
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaIOHE IIIPHUIIA.

HccnenoBanre 3aBUCUMOCTM JaBJEHUS BO3ayXa OT ero o0béma u
TeMIIEpaTyphl.

[TpoBepka TUMOTE3bI TUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue wu3MeHeHHsT BHYTPEHHEH DSHEpruu Tejla B  pe3yJibTare
TeIUIonepeaul U padoThl BHEUTHUX CHJI.

HccnenoBanne SBICHUS TEIDIOOOMEHA TMPH CMEIIMBAHWHM XOJOTHOW U
ropsitue BOJIBL.

OmnpeneneHne KOJIMYECTBA TETUIOTHI, MOJIYYEHHOTO BOJOW MPHU TETIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWIIMHAPOM.

OmnpeneneHue MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-Pruxmana).

Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca ucnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yaelbHON TEIUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. DaekTpuyecKkue U MATHUTHBIE SIBJICHHS.

OnexkTpu3aums Ten. J[Ba pona dIEKTpUUYECKUX 3apsioB. Bzaummoneucrtsue
3apspKeHHBIX Tell. 3akoH KyloHa.

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3iekTpuueckoro nosist. IlpuHuun
CYNEPIIO3ULIMH IJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHbBIA JIEKTPUUECKUMN 3apsii.
Ctpoenue aroma. I[IpoBOAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOJHUKH. 3aKOH
COXpPaHEHHUS IEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKAa.
WM cToYyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas uenb. Cuia Toka. DJIEKTPUUYECKOE HANPSIKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKA. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
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CONpoTHUBJIEHUE BelecTBa. 3akoH Oma jyis yuactka nenu. [locienoBarenbHoe u
napajielIbHoe cCoeAMHEHnE MPoBOAHUKOB. DJIC B LIeNM MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [lpaBuna Kupxroga. Pacd€r mpocThIX 3JEKTPUUYECKUX
uenei. HemnHenHbIe 37IEMEHTHI.

Pabota W MOIIHOCTH 3JIEKTpHUYECKOro Toka. 3akoH Jlxoyns-JleHua.
DNeKTpUYEeCKUe ey U MOTPeOUTenn dIeKTpudecKoi sueprun B 0piTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosnie. MarHuTHoe 1oje 3eMJId U €ro 3Ha4eHue JIA KU3HU Ha 3emiie.
OneiT Opcrena. MarHutHoe Tone 3JeKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpuMeHeHne JIEeKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOIO IIOJS HA
npoBoAHUK ¢ TokoMm. Cuia Amnepa W ompeiesneHUue €€ HalpaBJICHUS.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M CHoJib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajned. SIBneHue 31eKTpoMarHuTHOM MHAYKUUK. [IpaBuino Jlenua.
DIIEKTPOTreHEepaToP. Crioco0bl IIOJIy4YEHUs AIEKTPUYECKOU JHEPIUH.
DJIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHHKAX HHEPTHUHU. DKOJOTHUECKHUE
POOIEMBI SHEPTETUKH. TOTTMBHBIC JIEMEHTHI M SJIEKTPOMOOHITH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa pojJia 2JIEKTpUUYECKUX 3apsi0B U B3AUMOJCUCTBUE 3apSKEHHBIX TEJl.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apSAI0B.

MogenupoBaHue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C I[OMOIIBIO
OyMaXKHBIX CyJITAaHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIelCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune CUIibl TOKa aMIIEPMETPOM.

N3MepeHne 3eKTpUYECKOTO HAMPSAKEHUS BOJIbTMETPOM.

Peocrar 1 marazud conpoTUBIICHUM.

B3aumopelicTBre NOCTOSHHBIX MAarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3AEICHUS MOJIOCOB MarHUTA.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe€ 1oJje Toka. DJIEKTPOMarHur.
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JlelicTBHE MarHUTHOTO I0JI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb NOCTOSIHHOTO TOKA.

OmnbiTel @apajes.

DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DIIEKTPU3AIMU TeJI TMPU COMPUKOCHOBEHHH W
VHAYKIMEH.

HccnemoBanne JOEUCTBUSL JBJIEKTPUYECKOTO IO HA NPOBOJAHUKUA U
JADIICKTPUKHU.

COopka ¥ HCTIBITAHUE DIICKTPUUECKON 1EMH MTOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPsDKEHMS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUA
MIPOBOJIHHUKA OT €r0 JJIMHBI, IUIOIIaAN MTOMEPEYHOr0 CEYECHHS U MaTepuara.

OnpeneneHue yaelIbHOrO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBWiIa CJIOKEHUS HANPSIKEHUM TMIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna Mg CWIbBl TOKAa IPU NAPAJUIEIBHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue D/{C 1 BHYTPEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0HAa OMa 1S MOJTHOM LENN.

N3yueHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEJIUHEUHBIX 3JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUSI WK MMOJyITPOBOJIHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.

M3yyeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB TIPU WX O00bEIMHEHUN U
pa3ieiicHUH.

HccnenoBanne nelCTBUSA JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYILIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJEHUS TOKAa B KaTyIIKe W OT HaJIWYUA
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIKE.

N3yueHne necTBUS MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHctpyupoBanue u uzydeHue padboThl JJIEKTPOABUTATENS.

N3mepenune KII/ 351ekTpoABUraTeNnbHOM YCTAHOBKH.

OneITel 1O  HKCCIEIOBAHHMIO  SIBJICHUS DJIEKTPOMArHUTHOM  HMHAYKIUU:
UCCIIEOBAaHUE U3MEHEHUI 3HAYEHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.
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9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe JBwKeHue. MarepuanpHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JBW)XCHUS: TaOIWYHBIN, rpaduueckuii, aHanuTudeckuii. Cucrema
oTcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO JBHKECHHUS.

BekTopHble BEJIMUMHBI, ONEPAIIMU C BEKTOPAMU, MPOECKIINHU BEKTOpa. Paaunyc-
BEKTOP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NPSMOJIMHEWHOE  JBM>KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUKECHHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JIBUKEHUE. Y CKOpPEHHE
cBoOoaHoro magenusa. OneiTel I'anuies.

['padmueckas mHTEpHIpETaliisd YCKOPEHUS, CKOPOCTH, MPOUICHHOTO IMyTH U
IIEpEMELIEHHUS ISl IPSMOJIMHEMHOTO JBUXKECHUS.

JIBrxeHue Tena, OpOIIeHHOr0 MO/l YTIOM K TOPU30HTY.

JIBrmkeHue 1o OKpyKHOCTHU. JIMHENHAsA CKOPOCTh, YIIIOBask CKOPOCTh, IIEPUOT
Y 4acTOTa OOpalleHus: Mpu paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKECHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAs CUJIa.

[Tepsblii 3akoH HptoTroHa. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEpPHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUs TIOKOsI, Ipyrre Bubl Tpenus. KoaddummeHT tpenus.

JIBUKEHME TEJN MO OKPYKHOCTHU MO/ IEUCTBUEM HECKOIBKHUX CHIL

3akoH bepnymnum m noabémHas cuna Kpbula. COBpEMEHHBIE JIETATEIIbHBIE
ammaparbl, CyJa Ha TNOABOAHBIX KpBUIbAX, AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. [[BM>KeHUE 1oe3/1a Ha MarHUTHOM MOAYyIIKeE.

Cuiia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHUs. [[BH)KEHHE Ten BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uwucie 1miaHeT Bokpyr Comnna). Ilepsas
KOCMMYECKasi CKOPOCThb. HeEBECOMOCTD M meperpy3Ku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPEIVIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LleHTp TsxecTwu.

Nmnynsc Tema. M3meHenue wumnynbca. MMnynbsc cuiibl. Ynopyroe u
HEYIpPyroe B3aUMOJCHCTBHE. 3aKOHbl HM3MEHEHHMS M COXPAHECHHS HMIIYJIbCa.
PeakTuBHOE NBHXKEHHUE.

Mexannyeckass pabora W MOIIHOCTh. Pabora cui TsSKecTH, yHmpyrocT,
TpeHusi. CBs3b dHepruu 1 paboThl. [loTeHInanpHas YHEPrusl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPIrus CxKaToM NMpykuHbl. Kunernueckas
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sHeprusi. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH WM3MEHEHHS] U COXPaHECHUS
MEXaHUYECKOMN SHEPTUH.

Jemoncmpayuu.

HaGnronenne MexaHWYECKOTO IBIDKCHUS Tella OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHuE MyTed M TPAeKTOPUN JIBUKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenre CKOpoCTH U YCKOPEHUSI MPSIMOJIMHEIHOTO JIBUXKCHMUSI.

HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBUXKCHUSI.

HabGmronenue nB>KEeHHs Tella MO0 OKPYKHOCTH.

HaGnronenue MexaHWYEeCKUX SBJICHHUM, MPOUCXOSALIMX B CHCTEME OTCU&Ta
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

HaGnronenue paBHOBecHs Tell, CBOOOHOTO MaJACHUs, KOJIeOaHUS MasTHUKA B
WHEPLUHUAIBHBIX CUCTEMAaX KakK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U AEHCTBYIOIIEH HA HETO CHUJIBI.

HaGmroienue paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIl.

M3meHeHne Beca Tena Npu YCKOPEHHOM JBUKECHUHU.

[lepenaya umIryabpca pu B3auMOJEHCTBUU TEN.

[TpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITYJIbca MPU YIIPYTOM B3aUMO/ICHCTBUMU.

HaGnronenne peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue SHEPTUH MPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHEPruu NPy ABUKEHUU TEJIa MOJ ACHCTBUEM NPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpyupoBanue TpakTa il pa3roHa U JalbHEMIIIEr0 PaBHOMEPHOIO
JBIKCHUS IAPUKA WA TEJICKKHU.

OmnpeneneHue CpemaHEW CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBIDKCHHS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OnpeneneHue YCKOpPEHHUsT Tejda MPU PABHOYCKOPEHHOM JBIDKEHHUHM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €ciiv MpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauaabHOM
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHUCEII, TO BpEMEHA OJIMHAKOBHI.

HccnenoBanne IBIKEHUS Tela, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTM  CUJIbl  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.
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Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
CTeneHu JAepopMaIuy MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUM TEJa IO
TOPU30HTAIILHOM IMOBEPXHOCTH.

Onpenenenue pabOThl  CUJBI  YNPYTOCTH MpPU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETIOJIBUYKHOTO U TTOJABUXKHOTO OJIOKOB.

Paznen 9. Mexannueckue KoJie0aHusl M BOJIHbI.

Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: IEPHO/I,
4yacToTa, aMmIuIMTyja. ['apMoHMYeckue KojaebaHus. 3aryxarolue KoJieOaHus.
Boinyxnennsie konebanus. Pezonanc.

MaremaTtnueckui U NPYKUHHBIA MasTHUKU. lIpeBpaienue sHeprum Ipu
KOJIe0aTeIbHOM JIBUKCHUU.

Mexannueckue BoJIHBL. [IpomosibHble W TonepeuHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: UHTEpPepeHius u nudpakius. J[JinHa BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4YeCKHUE BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. PacnpocTtpanenne m oTpaxeHHE 3ByKa. ' pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pesonanc B akyctuke. WH(ppasByk u yabpTpasByk. Hcmonbs3zoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpayuu.

HaOmronenne xonebanuii Tel mo4 JOEHCTBUEM CHIJIBI TSKECTH W CHJIIBI
YIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHcA.

PacnipocTpanenue npoaoiabHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).

HabGmronenue untepdepeHunn u 1ugpakiiuv BOJH Ha TOBEPXHOCTU BOJIBI.

HaOntonenue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

OmnpezeneHue 4aCTOThI U NMEPUOJIa KOJeOaHU MaTeMaTUYECKOT0 MasSTHUKA.

OmnpeneneHne 4acTOTHI U Eproaa KoJIeOaHUH IPYKUHHOTO MasTHUKA.

HccnenoBanne 3aBHCHMOCTH Tiepuoja KojeOaHuii Tpy3a Ha HUTH OT JITHHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPYKUHHOTO MAITHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TNE€puoOAa KoJeOaHUW rpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacCChl Ipy3a.
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OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MTEPHOJIa KOJICOAHUN MPYKUHHOTO
MasATHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOrO MaeHHUs.

Pazngen 10. Dy1eKTPOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
aNeKTpoMarHuTHeIX BOJH. Illkama snekrpomarHuTHeIX BOJH. Mcmnosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH Ui COTOBOW cBsi3U. Panmonokanusa. Kocmuueckas
CBSI3b.

OnekTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
cBeTra: uHTephepeHIus U AUPPaAKITUS.

Hemoncmpayuu.

CBoIICTBa 3JIEKTPOMArHUTHBIX BOJIH.

WUuTtepdepenius u nudpakuus cBera.

Jlabopamopnsie pabomul u onvimol.

W3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHIBHOTO
TenedoHa.

[TpoBeneHue OnbITOB 10 HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIINY CBETA.

Pa3nea 11. CBeToBbIE SIBJICHHS.

JlyyeBass Mozenp cBeTa W TEOMETPUYECKAss ONTHKA. VICTOYHMKHM CBeTa.
[IpssmonuHeliHoe pacnpocTpaHenue ceta. 3atMmenuss ConHnma u JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. [loctpoeHue
U300pakeHU, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [lonHoe oTpakeHne cBeTa.
Hcnob30BaHre NOJHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xonm nydyer B JmH3E. @DopMmyna TOHKOW JMH3BL. [locTpoeHue
U300paKEeHU, CPOPMUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucTeEMa
¢oroanmapata, MUKpPOCKONa M Teleckoma. [7a3, Kak oONTHYECKas CHCTeMa.
bin30pyKoCTh ¥ TAIIBHO30PKOCTD.

Paznoxenue Oenoro cBera B cnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPAJIBHBIX LBETOB. J(ncnepcus ceera.

Jlemoncmpayuu.

[IpssMONMHEWHOE pacIpOCTPAaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue caera.

OnTryecKuil CBETOBO/I.

Xox mydeil B cOOMparoIieit JInH3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.
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[Tony4yenune n300paxxeHu C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKOTA U TEJIECKOIIA.

Mogensb riasa.

Pasnoxenue 6emoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUsT CBETOBOIO Jiyda OT YyrIJa
NaJCHUs.

N3yyeHue cBOMCTB U300paKEHUA B INIOCKOM 3€pKaJe.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTIJIa MaJAcHUs CBETOBOIO
Jy4a Ha TPaHULIE «BO3AYX—CTEKIIO».

[Tony4yenune n300paxxeHUi ¢ TOMOIIBI0 COOMPAIOIICH JIMH3BI.

Omnpenenenue (QPOKYCHOrO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomiei
JIUH3BI.

OmnBITHI 10 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HUX HAOIIOACHUM 4Yepes
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHToBbI€E SIBJICHHUS.

OmnbiTel Pe3depdopaa u minanerapnas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHenyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uziydeHusi. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespamienus. [lepuon momypacmnana atoMHbIX saep. [lelicTBue paamoakTHUBHBIX
W3JIyYEHU HA )KUBBIE OPraHU3MbL. 3alUTa OT PaJIMOAKTUBHOTO U3ITyUCHUSI.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBsI3UM aTOMHBIX sjaep. CBA3bp Macchl W SHEpruu. Peakuuu cUHTE3a U
nenenus sanep. Mcrounuku sHeprum CosiHma w 3BE374. fnepHas JHepreTuka.
DKoJIorn4YecKre NpoOIeMBbI SIACPHON SHEPTETUKHU.

Hemoncmpauuu.

CHexTphl U3Ty4YEHUS U OTJIONIEHUS.

CrexTphl pa3M4HbIX ra30B.

Cnektp Bogopoaa.

Habmonenue TpekoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIONTUX U3ITYUEHUH.

Perucrpanuus uznydeHus npupoaHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnsie pabomul u onvimol.

Habmroienne CrtomHbIX U JIMHEHYaThIX CIIEKTPOB U3IyYCHHUS.

HccenenoBanne TPEKOB: U3MEPEHUE DHEPIUU YACTHULBI 110 TOPMO3HOMY IIYTH
(o pororpadusam).
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N3mepenne paaoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENHEHO-0000AIOUI MOAYJIb NIPEAHA3HAYEH JJIsi CUCTEMAaTU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOrO ypoBHS, a
TaKXKe /17151 HOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B nmpouecce wusydyeHus JAaHHOTO MOAYJIS PEATM3YIOTCS M IMOJIYYaroT
JanbHeillee pa3BuTUE ydeOHblEe JEHCTBUSA, oOOecrneurnBarouIie JOCTUKEHUE
OPEIMETHBIX M METaNpeAMETHBIX pe3yNbTaToB oOydeHus, (opMHUpOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONKCAaHUE SBJICHUI Ha OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIEN0BATENbCKUE IEHCTBUS (BBIABH)KEHUE
TUIIOTE3, MOCTAHOBKA LENHM U IJIAHUPOBAHUE HCCIEIOBAaHUS, aHAIM3 JAHHBIX U
MOJIyYEHHE BBIBOJIOB).

[IpennmoutuTenbHOil  POPMOI  OCBOCHHSA MOMYNS SABISAETCA MNPAKTHKYM,
nporpamMma KOTOpOro BKJIFOUYAET:

pellleHne 3ajad, OTHOCSIIMXCS K pPa3IMYHBIM pas3fellaM M TeMmaM Kypca
($U3MKHU, B TOM YUCIIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE Pa3HbIX Pa3/IeiioB;

BBITMIOJTHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKJIIOYAst pabOTHI U OMBITHI U3
NEepeYyHel K pazfenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHWPOBAHUS
IPOBEJICHUS UCCIIEIOBaHMs, BbIOOpa 1 000OCHOBAHUS METOJa U3MEPEHUS BEJTUYHH,
COOPKU 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHUE MTPOOJEMHBIX 3a1aHUI MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHMsl MO €CTECTBEHHO-HAYYHOH TIpamMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj rpyNIIOBBIMU WM UHIMBUYAJIbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiep)KaHueM Kypca (pU3HKH.

N3yueHne MOBTOPUTEIBLHO-0000IIAIONIET0 MOIYJISI MOXET 3aKaHUUBATHCS
POBEJCHUEM IUAarHOCTUYECKOW paboThl 3a Kypc (Pu3uKu yriayOiaEHHOTO ypOBHS,
BKJIFOYAIOIIEH 3aJaHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTUYECKON pabOThl MOTYT ITOKa3bIBaTh CTENEHb FTOTOBHOCTHU O0YyYarOLIUXCS
K OCHOBHOMY TOCYyJAapCTBEHHOMY OJK3aMeHy 10 (u3MKe, a Takke
CBUJIETENBCTBOBATh O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.
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INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHNMA

N3yuenne GU3MKH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAPABJICHO
Ha JIOCTIKCHHE JTUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydenust Gpu3NKMA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y oOydarorierocss OyayT copMUPOBaAHBI CICTYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B
YacTH:

o l)nampuomuuecxkozo éocnumanus:

IIPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

o 2)2pasrcoanckozo u Oyxo8HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIECTBEHHO 3HAUMMBbBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUU
buzukwy;

OCO3HaHUE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSATHE ICTETHUECKUX KauecTB (pu3mueckod Hayku: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HaAYUHO20 NOZHAHUS:

OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAayKd KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHHUSI MUpPA, OCHOBBI Pa3BUTUSA TEXHOJOIMM, BAXXHEHIIEH COCTABISAIOLICH
KYJbTYPHI;

OpHEHTalllsl B JICATEIIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IPe/ICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

o 5)ppopmuposanun Kynomypul 300p06ba U IMOUUOHANLHO20 O1AZONOTIYUUA:

OCO3HAaHUE IIEHHOCTH Oe€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBWi O€30MacHOr0 TMOBEACHUS Ha
TpaHCHOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCUH, MPU3HAHUE CBOEro IIpaBa Ha

OIHUOKY ¥ TAKOTO e MpaBa y APYyroro 4eIoBeKa;
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e 6)mpyooeozo eochumanus:

aKTUBHOE YYacTHE€ B pEIIEHUWU TMPAaKTHUECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alliu, ropojia, Kpas) TEXHOJIOTHYECKOW U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY U3YUEHUIO PO eCcCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0OS102UHECKO20 60CNUMAHUA:

OpUEHTAllUd Ha NpPUMEHEHHE (U3MUECKUX 3HAHUW JUIsl pellieHus 3a7ad B
00JIaCTH  OKpYXKaloIllel cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MO’KHBIX ITOCJIEACTBUAN I OKPY KAIOIIEU CPEJIbI;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TMyTel uX

pelIeHuUs;
o 8)adanmavuu K u3MEHAIOWUMCA YCI08UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPpeOHOCTh BO B3aMMOJICUCTBUM TIPW BBITIOJTHEHUW WCCICAOBAHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSIM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NeSTEHHOCTD;

noTpeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAaHUW, YMEHHHU (HOPMYJIUPOBATH
U7ICH, TIOHSATHUS, TUTIOTE3bI O PU3HUECKIX OOBEKTaX U SIBJICHUSX;

oco3HaHHe JIe(DHUITMTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

IUTAHUPOBAHUE CBOETO PA3BUTHUS B TPHUOOPETCHUM HOBBIX (DH3UYCCKUX
3HAHMM;

CTPEMJICHHE aHAJM3UPOBATh U BBISABIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMMKH, B TOM YHCIIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKa CBOUX [EHCTBUI C Y4€TOM BIMSHUS Ha OKPYXAIOIIyI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MTOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynsraTte ocBoeHHs mTporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocsi 0yayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIE TO3HABAaTEIbHbIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBU,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUS,  PETYJATHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB

(s1BIIEHMIT), KITacCU(PUITMPOBATD UX;
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BBISIBJISITH 3aKOHOMEPHOCTU U NPOTUBOPEUHUs B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBA3M IPU H3YYEHUU (PU3UUYECKUX
SBJICHMM W TMPOILIECCOB, JEJIaTh BBIBOJBI C MCIOJIb30BAHMEM JEAYKTHUBHBIX H
UHAYKTUBHBIX ~ yMO3AaKJIIOUEHUH, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYUUH,

CaMOCTOATENIbHO BBIOUpATh CHOCOO pelieHus yueOHol Qu3nyueckon 3aaadu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEILEHHUSA, BHIOOpP Haubosee MOIXOSUIEro C
Y4ETOM CaMOCTOSITENIEHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHUE (PU3UUECKOTO SIBJICHUS;

OLICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HHPOPMALIKIO, TOJIYUEHHYIO
B XO/JI€ UCCJIEIOBAHUSI I DKCIIEPUMEHTA;

CaMOCTOATENBbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOTIO HAOIIOAEHUS, OTIbITA, UCCIIEJOBAHUS;

IPOrHO3UPOBATHh BO3MOXKHOE JajbHeIIee pa3BuTue GU3NIeCKux MpoIECcCoB,
a TaKk)Ke BBIIBUTATh NPEIINOJIOXKEHHS OO0 HMX Pa3BUTHM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh PA3JIMYHbIE METOJbl, HHCTPYMEHTBI M 3alpOChl MpPU TOHUCKE U
otrOope nHpOpMaIMU WIN JAaHHBIX C YYETOM MPEII0oKEHHON yueOHOM Pu3ndecKkon
3a]1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (GOPM IMPEACTaBICHUS;

OLICHUBATh HAAEKHOCTh HMH(POPMALMUU 1O KPUTEPHUSIM, MPEITOKEHHBIM
YUHUTENIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOATEIBHO;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpOpMaIlMM W WUIIOCTPUPOBATH pEIlaeMble 3a7adyd HECIOXKHBIMH CXEMaMH,
TarpaMMaMu, MHOM Tpapukoil 1 UX KOMOMHALUSAMH.

KoMMyHUKATHBHBI€ YHUBeEpPCaJIbHbIE YUeOHbIe TelCTBHS:

B XOJie¢ OOCYXJeHHS yd4eOHOro MaTepualia, pe3yJIbTaToB J1abopaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOHW TEMbl H
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pENICHHEe 3aJadyd W  TMOJJCp)KaHue
Oaro’keaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIIATh CBOM CYXJICHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JIMAJIOTa,
0OHapy’XHBaTh Pa3JIMUNE U CXOJCTBO MO3UITUH;
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BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

nyOJNUYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOJHEHHOTO (DU3MYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBUAYaIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (PH3NYIecKoit poOIeMBbl;

MPUHUMATh IIEJIM COBMECTHOU JIEATEIbHOCTH, OPTaHU30BBIBAThH JICUCTBUS IO
e JOCTHMIXKEHHUIO: pACIpEeNeNsTh pPOJU, OOCYXAaThb MNPOLECChl M PE3yJIbTaThl
COBMECTHOM palbO0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

BBITIOJIHATh CBOKO 4YacTh PabOThI, JOCTUTasi Kauye€CTBEHHOTO pe3yjbTaTa IO
CBOEMY HAIpaBJICHUI0O W KOOPJIWHUPYS CBOW JIEUCTBHS C JIPYTHUMHU UJICHAMU
KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
penieHns GU3NIECKUX 3HAHUM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  [OJAXOJAX  HPUHATHUS  PELICHUM
(MHIMBUAYaAJIbHOE, IPUHATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUI IPYIINON);

CaMOCTOSITENIbHO COCTABJISITh QJITOPUTM PEIICHUS (PU3MYECKOM 3aayu WU
IUTaH HWCCIEJOBaHUS C YYETOM HWMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH MpPE/IJIaracMbl€ BApUAHTHI PEIICHUN;

JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MIpeJiarath 1mjiaH €€ U3MEHEHUS;

OOBSICHSITb ~ MPUYMHBI  JOCTHKEHUS  (HEOCTUXKEHHUS)  Pe3yJIbTaToOB
NEeSTENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBINOJTHEHUS
(GU3UYECKOr0 HCCIICIOBAHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBHCTB,
M3MEHUBIIHNXCS CUTYyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro YEeJIOBEKa B XOJIe CIOpa WU JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpH pelieHud (PU3NUecKux 3ajad Wil B
YTBEPKICHUSX Ha HAYYHbIE TEMBI U TAKOE € MPaBo JPYroro.

HNPEJAMETHBIE PE3YJIBTATBI
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K koniry oOy4eHus ¢ 7 knacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: (PU3MUECKUE U XUMUYECKHUE SIBIICHUS, HAOII0/ICHHE,
AKCIEPUMEHT, MOJENb, THUIOTE3a, EAUHUIBI (U3UYECKUX BEJIIMYHUH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUSI BEIIeCTBa (TBEPAOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PAaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHENHOE),
TpaeKTOpHUs, paBHOJACHCTBYyIomas cui, jaedopmaius (yrnpyras, IlacTUdeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

YBEPEHHO pa3ianvarh sBieHus (Aud@dy3us, TEMIOBOE IBUKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BH)KEHUE, HEPABHOMEPHOE JBUKEHUE, WHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpalllCHUS,
nepejavya JaBJICHUs] TBEPJBIMU TEJIaMH, XUJIKOCTSIMH MU Ta3zaMH, aTMochepHoOe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAICHUS] MEXaHUYECKOU SHEPTUHU) TTO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
busnUecKoe SIBICHHUE;

pacrio3HaBaTh  IPOSIBJIEHUE  HW3YYEHHBIX  (PU3MUECKUX  SBJICHUUA B
OKpy>XaroleM Mupe (B TOM 4Yucie (PU3MUeCKue SIBICHHUS B MPUPOJAE: MPUMEPHI
JBWKEHHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOW WM HEXKHUBOM NPUPOJE, NECUCTBUE
CWJI TSDKECTH, TPCHHUS, YIIPYTOCTH B TIPHUPOJAC W TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI HA KUBOW OpraHW3M, IUIaBaHHE PbHIO, pbluard B Tele YelOBeKa), Mpu
ATOM TIEPEBOJIUTh MPAKTUUECKYIO 3a7ady B Y4EOHYIO, BBIJICTSATH CYIIECTBEHHBIC
CBOMCTBA (IpU3HAKHK) (PU3UYECKUX SIBJICHUH;

OTHCHIBATh M3yYCHHBIE CBOMCTBA TeN U (DU3UYCCKUE SIBICHUS, WCIOJB3YS
dbusnueckne BeaMUMHBI (Macca, OOBEM, IUJIOTHOCTh BEIECTBA, BpEMS, IyTh,
CpEeIHssl CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC TeJla, Cujia TPEHUs,
JaBJIicHHEe TBEPAOrO Telia, JABJICHHE CTOJ0A >KUAKOCTH, BBITAJKHUBAIOIIAs CHIIA,
MexaHuuyeckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KO3((UIUEHT
MOJIE3HOIO JICUCTBUS MEXAHU3MOB, KUHETUYECKas U IOTEHIMAaIbHas SHEPTHUs ), IPU
OTHMCAHUH TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEJIUYUH,
uX O0003HAUCHUS] U eAUHUIIBI (U3UYECKUX BEJIUYUH, HAXOJIUTh (HOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIUUMHY C IPYTUMU BEJIMYMHAMH, CTPOUTH
rpad Ky U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3WYECKUE SBICHHS H IPOIECCHI,
UCIIOb3Ys MpaBUia CIOXKEHUS CUJl (BIOJb OAHOM mpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMena, MPaBUJIO paBHOBecHs phluara (0J0Ka), «30J10TOE
MpPaBUJIO» MEXAaHHKU, 3aKOH COXPaHEHUS MEXaHMYECKOW HSHEepPruu, NpU STOM
JaBaTh CJIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA WM 3alUCBhIBATh €T0 MaTeMaTHYeCKOe
BBIPAKEHUE;
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CTPOUTH MPOCThIE (PU3MUECKHE MOJEIN pPeaJbHbIX O0BEKTOB, MPOIECCOB U
SABJICHUM, BBIJACIATH HPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHSATh (PU3NUYECKUE MOJICIIU IJI1 OOBICHEHUS
(bU3HYEeCKUX MPOTIECCOB M PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATh (PU3NUYECKHE SBJIICHHMS, MPOIIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE CHUTyalluid IPaAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peliarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TPeOyIOIHUe YHUCICHHOTO OIICHUBAHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, TP STOM BBIOMpATH aJ€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIATh MPUYUMHHO-CIICICTBCHHBIC CBS3U W BHICTPAWBATH
JIOTMYECKYI0 IMEMOYKY pacCyKJICHUM C OINOpPOM Ha M3YyYEHHBIE CBOMCTBA
bu3nYecKuX SBICHUMN, (HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTHU U MOJICTIH;

pemaTth pacuy€THbIC 3ama4yu (B 2—3 ACHCTBUSI) MO M3ydyaeMbIM TeMaM Kypca
(bu3uKu, BpIOMpas aleKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
U (HopMyJ1, CBA3BIBAIONUX (PU3HUECKHE BEIMYHMHBI, 3aMCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3a/Jaud, BBIABIATH HEAOCTAIOIIME WA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTH BBIOOpP METOJIa PEIICHHUS 3aJayd, MCIO0JIb30BaTh
CIIPAaBOYHBIE JaHHbIE, MTPOBOJAUTHL MaTeMaTUYECKUE MPEoOpa3oBaHUsI U PACUETHI,
OIICHUBATh PEATHCTHYHOCTh TMOTYYECHHOTO 3HAYCHUS (U3MYECKOW BEITMYUHBI U
OTIPENIEIATh PAa3MEPHOCTh (U3MUECKOW BEIWYHMHBI, TMOJYUYCHHOW MpU PEIICHUN
3a7a4u;

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH  [TOMOIIU
bU3UYECKUX METOJOB, M TMpejJiarath OPUEHTUPOBOUHBIA CMOCOO pelieHus, B
OMUCAaHUM  HCCIICIOBAHUS  pAcHO3HABaTh  MIPOBEPSIEMOE  MPEANOJIOKEHUE
(rumoresy), UHTEPIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT;

MIPOBOJIUTH OMBITHI 1O HAOMIOJACHUIO (DM3UYECKUX SBJICHUN WU (U3NUECKUX
cBOMCTB Ten (nauddy3us, TEIIOBOE pacIIMpeHUE Ta30B, SIBJICHUE WHEPIUU,
M3MEHEHHUE CKOPOCTH MPHU B3aUMOJCHCTBUM Tel, Mepeaada NaBiIeHUs KUJIKOCTHIO
U ra3oMm, MpOsSIBIICHHE IEUCTBUSI aTMOC(HEpPHOIO AaBJICHUSA, ACHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHHE (TUIOTE3y) O BO3MOKHBIX
pe3yJibTatax HaOJI0ICHUH, CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (OU3UYCCKUX BEITUINH
(paccrosiHue, TPOMEKYTOK BPEMEHH, Macca Tella, 00bEM Tela, Cuila, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH U TBEPJOTO Tejla, CUJla TPEHUS CKOJIbXKEHUSA, HaBJICHUE
BO3/yXa, BBITAIKUBAIONIAs CHUJIA, JACHCTBYIOIIAS HA MOTPYXKEHHOE B KUAKOCTH
Teno, KOA(DPUIMEHT TOJIE3HOTO  JIEUCTBUS  MPOCTHIX  MEXaHU3MOB) €
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W MHU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/a HM3MepeHus, (PUKCHpPOBaATh IOKa3aHUS MPUOOPOB, HAXOJUTH 3HAYCHUE
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U3MEPSAEMON BEJIMYUHBI C TIOMOILBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUM;

IIPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEMN
¢u3nyecKuX BETUYHMH (3aBUCHMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Telda OT
BPEMEHU JBUKEHUS Tela, CHIIbl TPEHUS CKOJBKEHUS OT CHIIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEM Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHUs OT IUIOIIAJM CONPHUKOCHOBEHUS TE€J, CWIbl YIPYIOCTH OT YJ/UIMHEHUS
IPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT O0OBEMA MOTPYKEHHOW YacTU Tena U OT
IUIOTHOCTH KUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH T€ja, OT IIyOWHBI, Ha
KOTOPYIO IOTPY>KEHO TENO, YCIOBUN IIIaBaHUS TEN, YCIOBHIM PaBHOBECHSI pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (QOopMyJUpOBaTh 3ajadyy MW THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEILHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
IPEICTAaBISTh MMOJYYSHHbBIE 3aBUCUMOCTU (DU3MUECKHUX BEIMYUH B BUIE TaOIHIl U
rpauKoB, OLEHUBATh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO  pe3yibTaTaM
UCCJIeIOBAaHNUS;

coOnroaTh TMpaBuja TEXHUKM Oe3omacHoro Tpyaa mpu pabore cC
71ab60paTOPHBIM 000pPYIOBaHUEM;

yKa3bIBaTh IPUHIUIBI 1€HCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTWHAMOMETpP, COOOIIArOIIMEeCs COCynIbl, OapoMeTrp, pblyar,
HOJIBUYKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTepHU30BaTh MPUHIUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C ONOPOM HAa MX OMHCaHHUS (B TOM
qyclie: MOAUINIHUKY, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI Hpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBONM HACOC, apeoMeTp), HUCHOJb3ysl 3HAHUA O
CBOMCTBaX (PU3MUECKUX SABJIECHUH U HEOOXOAHWMBbIE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IMpHU
pelIeHnN yUYeOHO-IIPaKTUYECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW >KM3HU ISl OOECTIeUeHUs
0€30MacHOCTU TMpHU OOpallleHUH ¢ NpudopamMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHHUS 370pOBbsi U COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO IOBEACHUSA B
OKpYKarollen cpeje;

OCYLIECTBJIATH OTOOP MCTOYHUKOB MH(OpMAIMU (PU3UUECKOTO COACPHKAHUS B
HNuTepuere, camMoCTOSTENbHO (HOPMYIHpYs TMOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHUM M MyTEM CpPaBHEHHUS pPa3IUMYHbIX HCTOYHUKOB BBIICNATH
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uHpOpMAIMIO, KOTOpas  SBJSETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOI;

UCIIOJIb30BaTh NPHU BBINOJIHEHUM YYEOHBIX 3aJaHUi HAy4HO-MOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMAHUS, CIPABOYHBIE MaTEpHAJIbl, PECYPChl CETU
WUuTepHeT, Bnanerb NpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIu U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHbBIE KpAaTKUE MHUCbMEHHBbIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpManuu (PU3NYECKOTO COAEpk aHUSA, B TOM UYHCIIE
nyOJIMYHO AeNaTh KpaTKue COOOLICHHsS O pe3yJbTaTax IMPOEKTOB WM Y4EOHBIX
VCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO MWCIIOJIB30BaTh W3YYCHHBIN ITOHATUHHBIN
anmnapar Kypca (GU3MKH, COMPOBOXKAATH BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIEAOBAHUI paclpenesTh
00s13aHHOCTH B TPyNIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32
BBINIOJIHEHUEM IUIAaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIN BKJIaa B
JEATENIbHOCTh  TPYIIbl, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUYUTBIBasi MHEHUE OKPYKAIOLIUX.

K koHmy oOydeHuss ¢ 8 knacce mpenMeTHbIE Pe3yJbTaThl Ha YTIITyOJICHHOM
YPOBHE JIOJKHBI OTpaxaTbh C(POPMUPOBAHHOCTh y 00YUaIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJl, arperaTHble COCTOSIHHUSA BEUIECTBA, KPUCTAUIMYECKHE U
amMopdHBIC TeJa, HACBHIIIEHHBIM M HEHACBHIIIEHHBIA Map, CrocoObl H3MEHEHUS
BHYTPEHHEU OJHEPIrUM, DBJIEMEHTAPHBIA JJIEKTPUYECKUU 3apsii, IPOBOJHUKH,
MOJIYTIPOBOJHUKH, JUANEKTPUKHU, UCTOYHUKH ITOCTOSTHHOTO TOKA, dJIEKTPUUECKOE U
MarHUTHOE MOJs, ONTHYECKash CHUCTEMA) U CHUMBOJMYECKHM S3bIK (DU3HKU TPHU
pElIeHUH YYEOHBIX U MPAKTUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIUIOBOE paCIIMpEHHUE (CHKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHWE, CMAYMBAHUE, KallWJULSIPHBIC SBJICHMS,
UCIapeHue, KOHACHcalus, IUIaBJICHUE, KPUCTAUIM3AlMs, KUIIEHHE, CIOCOObI
Teruionepeaadn (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBbIE MOTEPH,
IIEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3apsioB, NEUCTBUSA 3JEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBUE MATHUTOB, JEHCTBUE MArHUTHOI'O MOJIS Ha
IPOBOJHUK C TOKOM) IO OINHCAaHUIO UX XapaKTEpHBIX CBOWCTB U HAa OCHOBE
OTBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh  NPOSBICHWE  M3YYEHHbIX  (U3UYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (U3NYECKUE SBICHUS B MIPHUPOJE:
MOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHWS B NIPUPOJIE, KPUCTALUIBI B MPHUPOJE,
uznydyenue CollHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHHUS B arMmocdepe, 3IEKTPUUYECTBO
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KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apeiid MOIHCOB, POJIb MATHUTHOIO
noJiA JUIs JKU3HM Ha 3eMile, IIOJSIPHOE CHUSHUE), IIPU OTOM IEPEBOJUTH
IPAKTUYECKYI0 3a/Jadyy B Y4YeOHYI0, BBIICISATh CYILIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3HUYECKUX SIBICHUM;

ONHCHIBATh M3y4YEHHBIC CBOMCTBA Tel U (U3MUYECKUE SBICHHS, WCIOIB3YS
¢usnyeckue BETUYMHBI (TemIepaTypa, BHYTPEHHSSI SHEprus, KOJHUYECTBO
TEIUIOTHl, paboTa Tras3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOTA
IUTaBJICHUS, YJEJIbHAs TEIUIOTa MapooOpa30BaHUs, YJIENbHAsl TEIUIOTAa CrOpaHus
TOILTMBA, KO (DUIIMEHT MOJIE3HOr0 ACHCTBUS TEIJIOBOM MAIIMHbBI, OTHOCUTENbHAs
BJIQXHOCTh BO3/1yXa, DJIEKTPUYECKHM 3apsi, CHJa TOKA, DSIJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIICHHE NpoBoAHMKA, DJIC B LENHM MOCTOSHHOIO TOKA,
JJIEKTPUYECKOE YJIENbHOE CONPOTUBJIEHHE BeUlecTBa, padoTa W MOUIHOCTh
ANEKTPUYECKOr0 TOKA), PY ONUCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKHUI CMBICI
UCTIOJb3yEMbIX BEIUYMH, UX OOO3HAYEHUS W €IUHUIBI (U3NYECKUX BEIHYUH,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH T'paUKU U3yUSHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIMYNH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3MUECKHE SIBICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS
BEIIIECTBA, YpaBHEHHE TEIJIOBOIO OajaHCca, 3aKOH COXPAHEHMS JIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, NPUHLHKII CyNEPIO3ULIMHN 3JIEKTPUYECKUX IOJIEH, 3aKOH
Owma a1 yyactka uenu, npaswia Kupxroga, 3akon Oma 11 OJHOW 1enH, 3aKOH
Jbxoynsa-JIeHna, 3aKOH COXpAaHEHUs SHEPIHH, IPU ATOM pa3INYaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTH HPOCThbIE (PU3MUECKHE MOJENIU pPEeaNbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUW, BBIACIATH IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SBJICHUHN, MPUMEHATh (PU3UUECKUE MOJAEIH 1JI1 OObICHEHUS
(u3HYECKUX MPOIIECCOB U PELICHUsS YUEOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKUE SBICHHUS, IPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMil IpPaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIEC 3a/ladyd, B TOM 4HCIE TpeOyIOUIMe YHUCICHHOTO OLIEHUBAaHUs
XapaKTEPHBIX 3HAYEHUU (PU3MUYECKHUX BEJIMYUH, IPU 3TOM BBHIOMPATH aJC€KBATHYIO
(GU3NYECKYI0 MOJEIb, BBISBIATH MPUYMHHO-CIICACTBECHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYI0 ILENOYKY pACCYKICHHM C ONOpOM Ha W3y4YEHHBIE CBOWMCTBA
¢uznyeckux sABICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THblE 3aJaud (C OMopod Ha 2-3 ypaBHEHHUs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJAEIb, C
UCTIOJIb30BAaHUEM 3aKOHOB M (OPMYJI, CBS3BIBAIOIIUX (PU3UUECKHE BEIUYHHBI,
3alMCBIBATh KPAaTKOE YCJIOBHE M Ppa3BEPHYTOE PEIICHUE 3aJadyd, BBIABIATH
HEIO0CTAIOIIME WIN U30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBIOOP METOJA PEIICHUS
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3a/1ayd, WCIOJb30BaTh CIPABOYHBIC JAHHBIE, TNPUMEHATh METOJbl aHaIu3a
pa3MepHOCTEH, UCIONB30BaTh rpapUuecKre METObI PEIICHUS 3a/1ad, MPOBOANTH
MaTEeMaTU4YECKUe TMpeoOpa3oBaHUsI W Pacd€Thl, OICHUBATH PEATHCTHYHOCTH
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPEAEATh Pa3MEPHOCTh
(bU3HYECKON BETMYUHBI, TOTYYECHHOW MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXKHO PEHINTh MPH  MOMOIIU
(GU3NYECKUX METOJOB, W TpeiaraTh OPUEHTHPOBOYHBIA CIIOCOO pelIeHUs, B
ONMMCAaHWW  WCCJIENOBAHUS  PACIO3HABATh  MPOBEPSIEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), UHTEPIPETHUPOBATH MOTYUECHHBIN PE3yIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (DU3UIECKUX
CBOWCTB Ten (KamwUISpHBIC SBICHUS, 3aBUCUMOCTH JIaBJICHHS BO3AyXa OT €ro
o0BéMa M TeMIepaTypbl, CKOPOCTH TMpoIlecca OCThIBaHWS (HarpeBaHus) IpU
U3IYyYEeHUH OT I[BeTa M3JIydaromeld (MOTJIOMAoIei) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUST BOJBI OT TEMIIEPATyphl JKUIKOCTA M IUIOMAad €€ TMOBEPXHOCTH,
AIIEKTPU3AIUS TeJl U B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsI0B, B3aUMOJCHCTBUE
MIOCTOSTHHBIX MAarHUTOB, BU3YaJN3aIisl MATHUTHBIX TIOJICH TOCTOSTHHBIX MAarHUTOB,
JEHUCTBUS MarHUTHOTO TIOJI Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBA JJIEKTPOJBUTATENSI MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH IPOBEPSIEMOE
npeanojgokenne (TUMOTE3y) O  BO3MOXHBIX — pe3yibTaTax  HaOIIOIECHUNH,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa 000pyIOBaHUSA,
OTHCBIBATh XOJ OMBITa U (POPMYJIMPOBATH BHIBOJIBL;

MPOBOJUTL TPSMBIE W KOCBEHHBIE W3MEpPCHHsI (U3MYECKUX BEITUYHH
(Temmeparypa, OTHOCHTENBbHAS BIAXHOCTh BO31yXa, CHJA TOKAa, HAaIMpsHKEHUE,
yAelbHas TEeIIOEMKOCTh BEIEeCTBa, COMPOTUBIECHUE TMPOBOJHUKA, paboTa U
MOIITHOCTh AJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U ITU(PPOBBIX
puOOpOB, 0OOCHOBBIBATH BHIOOP METONa M3MEPEeHHs, (QUKCHUPOBATH IMOKA3aHUS
pruOOPOB, HAXOAUTH 3HAUCHUE M3MEPSEMON BEIMYUHBI C TTIOMOIIBI0 YCPETHEHUS
PE3yNbTaTOB CEPUU U3MEPEHUN U OTICHUBAThH MOTPEITHOCTh U3MEPECHHI;

MPOBOJIUTH IKCIIEPUMEHTATIBHBIE UCCIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEIMYMH (3aBUCHMOCTh JIaBIICHUS BO3AyXa OT ero o0béMa W HarpeBaHUS WA
OXJIQXKICHHSI, HCCIICIOBAHUE SBJICHUS TETNIOOOMEHA MPU CMENTUBAHUN XOJIOTHOU 1
ropsideii  BOJBI, 3aBUCHMOCTh CONPOTHUBICHUS TPOBOAHUKA OT €ro JIJTUHBI,
IUIOMIAAN TOMEPEYHOT0 CEYCHUS ©  YACIBHOTO COMPOTUBJICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha
IIPOBOJIHUKE, MCCIEAOBAHUE IOCIIEIOBATEILHOTO W MapaJJICIBHOTO COSIMHEHUN
MIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (QOPMYyIHpPOBaTh 3aqady W THUIIOTE3Y
WCCJICIOBAHMSI, CAMOCTOSITEIFHO IUIAHUPOBATh HCCIIENOBAHUE, CAMOCTOSITEIIEHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C UCIOJIb30BAaHUEM HWHCTPYKIIUH,
MIPE/ICTABIIATH MMOJTYYEHHBIC 3aBUCHMOCTH (DH3WYCCKUX BEIUMYHMH B BUIC TAOJIHUIl U
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rpa@uKoB, OIIEHWBATh MOTPENIHOCTH, JeNaTh BBIBOJABI 1O pe3yJibTaTaM
UCCJIeIOBAHNUS;

cobnoaaTh mpaBuia O€30macHOro Tpyaa Mpu padbore ¢ abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTEPU30BaTh MPUHITUIIBI TCUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHIX
YCTPONCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HA WX OMHCAHUS (B TOM
Yyclie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON SHEPTHH, DICKTPOOCBETUTEIBHBIC TIPHOOPHI,
HArpeBaTeNbHBIE  JJEKTPONPUOOpPHl  (MMPUMEPHI), MPEAOXPAHUTEIM U  HX
npuMEHEeHHe B OBITY W TEXHUKE, MPUMEHEHUE TMIOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJb3Yys 3HAHUS O
CBOMCTBax (U3MYECKUX SIBICHUH, HeoOXoAumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

pacmo3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTCIIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUIPOMETpP, JIBUrareilb BHYTPEHHETO  CropaHus,
DIIEKTPOCKOI,  PEOCTaT), COCTaBISTh CXEMbl DJJIEKTPUYECKHX Lemed ¢
MOCIICIOBATEIbHBIM W TApAJICIbHBIM  COCAMHCHHEM DJJIEMEHTOB, pas3iddas
YCIIOBHBIE 0003HAYCHHS DJIIEMEHTOB JJICKTPUUECKHUX IIETIeH, MCTOIb30BaTh CXEMbI
U CXEMaTHUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB MPU PEMICHUH YYEOHO-MPAKTHUYECKHUX
3ajadq;

MPUBOJNUTH MIPUMEPHI (HAXOAUTh HHPOPMAIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU ISl 00ECIICUEHUS
0e30MacHOCTU MpPHU OOpallleHUHd ¢ MpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOJCHUS HOPM DKOJIOTMUECKOTO TIOBEJACHUS B
OKPY’KarolIEn CpeLE;

OCYIIECTBIIATh MOUCK MH(pOopMaIuu Gpuzndeckoro coaepxanus B HTepHeTe,
CaMOCTOATENbHO (OPMYIUPYs TOUCKOBBIA 3alpoCc, HAa OCHOBE HWMEIOIINUXCS
3HAHUM M CpPABHEHMs JIONMOJIHUTEIBHBIX HCTOYHHMKOB BBIIEIATH HH(OpMAaIuio,
KOTOpas SBJISICTCS] IPOTUBOPEUNBON MU MOYKET OBITh HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TP BBIMOJTHEHUN YUYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3UYIECKOTO COAEpkKaHUs, CIPABOYHBIE MATEPHANBI, PECYPChl CETH
WUuTepHer, Bmanerh mnpuéMaMu KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBCHHBIC ITMCBMEHHBIC W KpaTKUE YCTHBIC COOOIICHUS,
00006m1ast HDOpPMAIHIO U3 HECKOIBKUX UCTOYHUKOB (DM3MUECKOTO COACPKAHUS, B
TOM  YuCJ€  MyOJMMYHO  TMPEACTABIATH  PE3yJbTaThl  MPOEKTHOW WU
UCCJIeI0BATENbCKON NEATEIBLHOCTH, ITPU 3TOM IPAMOTHO MCIOJb30BaTh U3y4YEHHbBIN
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NOHATUMHBIA  ammapaT  Kypca  (U3UKH,  CONPOBOXJATh  BBICTYILICHHC
MIPE3CHTALIUEN;

IIPU BBIMOJIHEHUU YUYEOHBIX MPOEKTOB WM UCCIEAOBAHUNM (DU3NUECKUX MPOIECCOB
pacupenensiTh OOS3aHHOCTH B TPYIE B COOTBETCTBHUH C ITOCTaBICHHBIMH
3aJja4aMu, CJIEIUTH 32 BBINOJHCHUEM IUIaHA ACUCTBUH M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHHWBATh COOCTBEHHBIM BKJIaJA B  JICITCIBHOCTH  T'PYIIIIHI,
BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, TPOSIBISII TOTOBHOCTH
paspemiatb KOHQIUKTHIL.

K xoHiy oOyueHuss ¢ 9 knacce mnpenMeTHbIE pPe3yJbTaTbl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTb Y 00YHArOUIUXCSI YMEHUMN:

UCII0JIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUYKEHUSI, HEBECOMOCTh U IEPErpy3KH, LEHTP TAKECTU, MEXAHUUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M YJIbTPa3BYyK, 3JIEKTPOMArHUTHbIE BOJHBI, PEHTIEHOBCKOE
U3y4YeHHE, IIKaJa IEKTPOMArHUTHBIX BOJIH, HCTOUYHUKU CBETAa, OJIM30PYKOCTh U
JANbHO30PKOCTh, CHEKTPhl MCIyCKaHUs U MOTJIOLIEeHus, anbda-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, SIAEpPHAas U TEPMOSIAEPHAs] SHEPreTUKA) U CUMBOJUYECKUN
A3bIK (PU3MKHU NPU pellIeHU Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iauyarh  sBJIECHHA (PaBHOMEPHOE M  HEPaBHOMEPHOE
OPSIMOJIMHEWHOE JIBUJKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHUE,
CBOOOZHOE TaJeHuEe TeJl, JBWKEHUE II0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHME MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KosnebaTellbHOE  JIBWKEHHE (FapMOHHMYECKHE, 3aTyXalolllue, BBbIHYXKJECHHBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE JBUKEHHE (PACIPOCTPAaHEHHE U OTPaKEHHE
3ByKa, uHTephepeHus U qudpakuus BOJIH), TPSIMOJIMHEHHOE pacpOCTpaHEHUE,
OTpaXEHHE M IPEIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETa,
pa3noxeHne Oeloro cBeTa B CIEKTP U CIOKEHHE CHEKTPAJbHBIX IIBETOB,
€CTECTBEHHAsl  pAJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3ITy4YEHUs) 10 OINHUCAHUIO HX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABICHUE  M3YYEHHBIX  (U3MUECKUX  SIBICHUNA B
OKpyKarolieM Mupe (B TOM yucie (U3NYECKue SBJICHUS B MPUPOJE: MPWIUBHI U
OTJIUBBI, JBMKEHUE IIaHeT COJHEYHOW CHCTEMBI, PpEAKTUBHOE JIBH)KEHHE >KMBBIX
OpPraHM3MOB, BOCIPUATUE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHMUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B IPUPOJE, OMOJOrHYECKOe
JeCTBHE BUANMOIO, YIbTPApUOIETOBOTO M PEHTITCHOBCKOTO H3Iy4YCHHH,
€CTECTBEHHBIN paguOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3Iy4YeHUE NPUPOJHBIX MHUHEPAJIOB JAECHUCTBHUE pPaJMOAKTUBHBIX H3JIy4€HUH Ha
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OpraHM3M YeJOBeKa), IMPU ATOM IEPEBOAUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SBICHUM;

OMUCHIBATh HM3yUYEHHbIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUSA, UCIOJIb3YS
¢usznyeckue BEMWYMHBI (CPeAHAs W MTHOBEHHass CKOpPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWIKCHHM, YCKOPEHHE, INEPEMEIICHUE NPU PABHOYCKOPEHHOM
IPSAMOJIMHENHOM  JIBW)KCHUHM, YIJIOBasg  CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHUE CBOOOHOIO
NaJICHUs, BEC TENA, NEHTP TKECTH TBEPIOTO TENA, UMITYJIbC TEJIA, UMITYJIbC CHUJIBI,
MOMEHT CHUJIbI, MEXaHH4ecKas paboTa U MOUIHOCTh, TOTEHLUATIbHAS YHEPTHs Tela,
IIOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, IIOTCHIMAJIbHAS SHEPT Ul CKATOU MPYKUHBI,
KMHETUYECKAsT HDHEpPrus, IOJIHAs MEXaHW4YeCKas DSHEpPrus, MEpPHOJ U YacToTa
KoJ1e0aHM, Mepruoi MaTeMaTUYeCKOro U MPY>KUHHOTO MAasSTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTEIb MPEIIOMIICHUS
cpenmpl), TIpU ONHWCAHUM TPABUIBHO  TPAKTOBaTh  (U3UYECKUH  CMBICI
UCIOJIb3YeMbIX BEJIIMYMH, MX OOO3HAYCHUS M EAUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOUIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paKu U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYNH;

XapakTepu30BaTh CBOMCTBA TeJ, (U3HUECKHe SBJICHHUS W TMPOIECCHI,
UCIIOJBb3Ysl 3aKOH COXPAaHEHUs YHEPIWH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIUII
CYIIEpPIIO3ULIMM CWJI, NPUHLUII OTHOCUTENbHOCTH ['anmnes, 3akoHbl HproTOHA,
3aKOH COXPAHEHHsI HMMIIYJIbCAa, TEOPEMY O KMHETHYECKOW »HEpruu, 3akoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTpaXeHUs U MPEJTOMIICHHS CBeTa, (OpMyly TOHKOU
JIMH3BL, IUNIAHETAPHYIO MOJENb aTOMa, HYKJIIOHHYIO MOJIENIb ATOMHOTO SIpa, 3aKOHBI
COXPaHEHMS 3apsI0BOI0 U MAaCCOBOIO YHCEI IPU SNEPHBIX PEAKUUAX, IIPU ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHUUYECKOE BhIPAXKECHHE;

CTpPOUTH (PU3MYECKHUE MOJENH pealbHbIX OOBEKTOB, MPOILECCOB U SIBICHUH,
BBIICNIATh MPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUN, MPUMEHITh (PU3NYECKUE MOJAETH i OOBICHEHUSA
($u3nyecKux MpoLeccoB U pelIeHNs yueOHBIX 3a7a4;

OOBSACHATH (PU3UYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CUTyaluld MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHBIE 3a/ladyd, B TOM 4HCIE TpeOyIollie YHCICHHOTO OLIEHWBaHUS
XapaKTEPHBIX 3HAYEHUNA (PU3MYECKHX BEJHMYWH, [IPU 3TOM BBIOMPATH aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUUYUHHO-CIICICTBEHHBIC CBSA3M U BHICTPAMBATh
JIOTUYECKYIO0 WEMOYKY PACCYKJICHHM K3 2—-3 MmIaroB C ONOPOMl HAa H3y4YECHHbIE
CBOMCTBa (DU3UYECKUX SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacyETHHIC 3a7a4d M0 U3yYaeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYI0 (PU3NYECKYIO0 MOJIelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmMyI1, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHUE U
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pa3BEPHYTOE pEIICHWE 3aJa4y, BBISBIATH HEJAOCTAIONMIUE WIA W30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BHIOOP METOJa PEIICHHS 3a/Jayd, HCIOIb30BaATh
CIpaBOYHbBIC JaHHBIC, TPUMEHATh METOJbI aHAlIM3a Pa3MEpPHOCTEH, UCTIOIB30BaTh
rpadguyeckue  METOIbl  pPELICHHS  3aJad, MPOBOJUTH  MaTEeMaTHUECKHE
npeoOpazoBaHusl U pacyEThl, OLEHUBATh PEATUCTUYHOCTD MOJYUYEHHOTO 3HAUYCHUS
(bu3nuecKoil BENWYUHBI U OMPENEATh PAa3MEPHOCTh (PU3NYECKON BEITUMYMHBI,
MOJIYYEHHOU MPU PEIICHUH 3a]1a4u;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOMKHO PEIINTh TPH  TOMOIIU
bu3HYeCKNX METOJ0B, M TpeajaraTh OPUEHTUPOBOYHBIM CIOCOO pEIICHUs, B
OMHMCAaHUM  HWCCIEAOBAHHUS  PAclo3HaBaTh  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumoTe3y), OILIEHMBATh MPABUIBHOCTh MOPSAKA TMPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3UYECCKUX SIBICHUN WM (DU3UICCKUX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aKOHA COXpaHEHUs WMITyJIbCa, JCUCTBUE 3aKOHA bepHYIIM UM BO3HHUKHOBEHHE
NOABEMHOM CHJIBI KpbLIa, 3aBUCUMOCTb Mepuofa KoJieOaHUN MPY>KUHHOTO
MasTHAKa OT MAacChl Tpy3a M XKECTKOCTH TPYXKUHBI W HE3aBUCUMOCTh OT
aMIUTUTYAbl MallbIX KOJeOaHUW, MPSAMOJIUHEMHOE paclpoOCTpaHEHHE CBETa,
pa3ioxeHne Oelloro CBeTa B CHEKTpP, U3YUECHHUE CBOMCTB M300paXKEHHs B MJIOCKOM
3epKajie ¥ CBOMCTB M300paKE€HUS NpeIMeTa B cOOMparolieil jJuH3e, HaOIoIeHne
CIUIOLIHBIX M JIMHEHYATBIX CIEKTPOB M3IIy4YeHHs): POpMyIHpOBaTH MpPOBEPsSEMOE
IpeanojoxkeHue (rumoresy) O  BO3MOXHBIX — pe3yibTaTax  HaOJMIOJIEHUH,
CaMOCTOSATENILHO COOMpPaTh YCTAHOBKY M3 HM30BITOYHOTO HaOOpa 000pYIOBaHUSA,
OMHCHIBATH XOJ1 OMBITa U (POPMYJIUPOBATH BHIBOJIBL;

POBOJUTh TPU HEOOXOAMMOCTH CEPHUIO0 MPSMBIX U3MEPEHUMU, ONpenesss
CpelHee 3HayeHUE U3MEPSeMOM BENWYMHBI M  ONpENeNsii MOTPEIIHOCTh
pEe3yJbTAaTOB MPSIMBIX M3MEPEHUH, OOOCHOBBIBATH BBIOOP cIOCOOa H3MEpEHUs
(M3MEpUTEIIEHOTO IPHOOpa);

MIPOBOJIUTH KOCBEHHBIE U3MEPEeHUS (DU3NYECKUX BEIIUYUH (CPEAHSST CKOPOCTh
U YCKOPEHHE Tella MPU PABHOYCKOPEHHOM JIBJKEHHUM, YCKOPEHHE CBOOOJIHOTO
najcHusl, KECTKOCTh  MPYXKHHBI, KOIDPHUIIMEHT TPEHUS  CKOJBKCHUS,
MeXaHh4yeckas paboTa ¥  MOIIHOCTh, 4YacTOoTa U TMEpPUOJ  KoJebaHui
MaTeMaTUYeCKOTO0 W MPYXUHHOTO  MAasTHHUKOB, (POKyCHOE  paccTOsHUE
coOuparomeid JnUH3BI ©U €€ ONTHYEeCKas CWiIa, paJuOAKTUBHBIN (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa HW3MEpEHHs, IUIAHUPOBATh M3MEPEHHs, CaMOCTOSITENTbHO COOUpPAaTh
DKCIIEPUMEHTAILHYI0  YCTAHOBKY, BBIYUCISATH  3HAUYEHHWE  BEJIMYMHBI U
aHAJIM3UPOBATH TOJYUYEHHBIE PE3YJbTAThI, OIEHHBASI MOTPEUTHOCTh PE3YIhTaTOB
KOCBEHHBIX H3MEPCHUN;
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MPOBOJIUTH IKCIIEPUMEHTATILHBIE UCCIEOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCHUMOCTb IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHS, IMEepUoAa KoJieOaHWN MaTEeMaTHYECKOTO MasTHHUKA OT
JUTMHBl HUTH, OMPEJCICHUE YCKOPEHUS CBOOOJHOTO TAJCHUS, HCCIIECIOBAHUC
WU3MEHEHHS BEJIMUMHBI M HAINpaBICHUS WHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH yTia
OTpaXXEHHUs CBeTa OT YyIJila TMaJIeHUus, Yyrjia MpeIoMJIeHUs OT yria MajaeHus
CBETOBOTO Jyda, HCCJICAOBAaHHE TPEKOB: HW3MEPCHHE DSHEPTUU YACTHIIBI 10
TOPMO3HOMY TyTH (10 ¢oTorpadusiM)): COBMECTHO C yduTeaeM (OpMyITHpPOBATH
3a/1ayy W TUIOTE3Y MCCIENOBAHMS, CAMOCTOSITEIHHO IUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSTEIIbHO COOMpaTh OKCIICPUMCHTAIBHYIO YCTAHOBKY, TPEJICTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHMX BEJIWYUMH B BUJIE TaOIWIl U TpaduKOB,
OTIICHUBATH TOTPEITHOCTH, ACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCICAOBAHMUS;

coOmoIaTh TpaBmwiIa OE30MacHOTO Tpyda Tpu padore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepru30BaTh MPUHIIUIBI TEHCTBUS U3YYCHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOHCTB M TEXHOJOTHYCCKUX TPOIECCOB C OMOPOM Ha WX OMHCAHHUSA (B TOM
YUCJIE: CHOUIOMETp, MATYMKU TIOJNOKEHHsS, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, MEPHUCKOIN, (oToamnmapar, MHKPOCKOI, TEJIECKOI, ONTHYCCKUE
CBETOBOJIbI, CIEKTPOCKOM, TO3UMETP, Kamepa BuibcoHa), UCMONB3Ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIICHUUA U HEOOXOJMMbIE (DPU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMBbl M CXEMaTHYHbIE PUCYHKH W3YyYCHHBIX TEXHUUYECKHX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHYECKHX TIPOIECCOB TMPHU
peleHn y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI JUIsl MOCTPOCHUS
N300pakKeHMIA B TIIOCKOM 3epKajie U COOMparomiei JH3E;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
WCIIOJIb30BaHUs (PM3NYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU sl 0OeCIeueHUs
0e30MacHOCTH NpHU OOpallEHWH C NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUsl 370pPOBbS U COONIOJCHUS HOPM DKOJIOTMUECKOTO TIOBEJCHUS B
OKpY>Kalollen cpee;

OCYIIECTBJIATH MOUCK MH(pOpMaIuu Guzndeckoro coaepxanus B IHTepHeTe,
CaMOCTOSATENLHO (POPMYyIHPYS MMOMCKOBBIN 3ampoC, HAXOAUTH ITyTH OMpPEICICHUS
JIOCTOBEPHOCTH TOJYyYEeHHONH WHGOpMAIM HAa OCHOBE HWMEIONIMUXCS 3HAHWA WU
JOTIOTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBIMOJIHEHUH YUYEOHBIX 3aJlaHUi HAy4HO-MOMYJSPHYIO
JUTEPATyPy (PU3NYECKOTO COAEpKaHUsS, CIPABOYHBIE MaTEPHANIbl, PECYpPChl CETH
WuTepHeT, BmameTh mnpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NPeoOpa3oBaHUS
nH(pOpMaIMu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

35



CO3/1aBaTh COOCTBEHHbBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COAEpKaHUs, MyOJIUYHO
NPEACTABIATH PE3YJIbTAThI MPOECKTHON MIIN UCCIEN0BATEIBCKOMN AESTEIRHOCTHU MIPU
TOM TPaMOTHO HCIMOJB30BaTh HM3YyYEHHBIM NOHATUHHBIA anmapar HM3y4aeMoro
pa3gena (U3MKK W COMPOBOXKIATh BBICTYIUICHHE IMIpE3EHTaIe ¢ y4EToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

HaunmMeHoBaHMe pa3eioB U TeM
NporpamMMbl

KoanuyecTBo 4acoB

Bcero

KonTtposbHbIe
padoTbI

Paszpnen 1. dusuka u e€ poJib B IO3HAHMU OKPY KaIOLIEro Mupa

1.1
1.2

1.3

®dusnka — Hayka o0 IpUpoJIe
Ou3nyecKue BeINYNHbBI

EcrecTBEeHHO-HAayUYHBINA METO
NO3HaHUA

Uroro no pazgeny

2
4

2

8

Pasnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHMH BelleCTBA

2.1

2.2

23

CrtpoeHue BelecTa

JIBU>XeHUE U B3aUMO/ICHCTBUE
YaCTHI] BEIIECTBA

ArperaTHLIe COCTOAHUA BEIICCTBA

Uroro no pazgeny

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

3.1

3.2

Mexannueckoe IBMKEHUE

HNuepuus, macca, IIOTHOCTh

2

4

10

37

IIpakTH4eckue
padoThI

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Buprt. ma6. pabotsr https://efizika.ru/

Buprt. n1a6. pabotsr https://efizika.ru/

Buprt. na6. pabortsr https://efizika.ru/

Buprt. n1a6. pabotsr https://efizika.ru/

Buprt. na6. padotsr https://efizika.ru/
https://physics.ru/textbook/content.html
OTtkphITas GpuznKa

Buprt. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html
OtkpeiTas ¢pusnka
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https://efizika.ru/
https://physics.ru/textbook/content.html
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https://physics.ru/textbook/content.html

33 Cuia. Bune! cun 15
Hroro no paszneny 34

Paznea 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

[asnenue. Ilepenaya naBnenus

4.1 TBEPABIMH TEIIAMU, KUIKOCTIMU U 5
rasamu

4.2 JlaBiaeHne KUIKOCTH 6

4.3 ATMOCdepHOE TaBICHHE

44 JlericTBHE )KMAKOCTH U ra3a Ha 12
' NOrpyXEHHOE B HUX TEITO
Wroro no pazneny 28
Pa3pnen 5. Pa6ora m MOIIHOCTB. JHeprust

5.1 Pabora 1 MOIIHOCTH 6

5.2 [IpocTsie MEXaHNU3MBI 8

53 MexaHnueckast SHEprus 5
Hroro no pazneny 19

Pa3nea 6. [loBTopuTtenbH0-00001aI0IM i MOAYJIb

[ToBTOpUTENBEHO-0000IIAIOIINN
MOJTyJTh

6.1

38

Buprt. na6. pabortsr https://efizika.ru/

Buprt. n1a6. pabotsr https://efizika.ru/

Buprt. ma6. pabotsr https://efizika.ru/

Buprt. na6. pabotsl https://efizika.ru/

Buprt. na6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html
OtkpbiTas Gpusnka

Buprt. na6. padotsr https://efizika.ru/
https://physics.ru/textbook/content.html

OTtkpeITas GpuznKa

Buprt. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html

OtkpeiTas ¢pusnka

https://phys-oge.sdamgia.ru/
«PemryOI'D»



https://efizika.ru/
https://efizika.ru/
https://efizika.ru/
https://efizika.ru/
https://efizika.ru/
https://physics.ru/textbook/content.html
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https://efizika.ru/
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https://phys-oge.sdamgia.ru/

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
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102

39

23



8 KIIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3ieioB U TeM
KonTpoJbHbie
n/n NMPOrpamMmMbl Bcero
padoTbl
Paznen 1. TemoBble siBiaeHus
1.1 Ctpoenue u cBOMCTBa BEUIECTBA 4
1.2 TenunoBsle mpoueccsl 34 1
Hroro no paszneny 38
Pasnen 2. DiekTpuyeckne  MATHUTHBIE SIBJIEHUS
DNeKTpUYEeCKHe 3apsiabl.
2.1 3apsKEeHHBIE TeJa U UX 11
B3aMMO/ICUCTBUS
2.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK 28 1
2.3 MarsuTHbIC SIBJICHUS 10
24 DneKTpoMarHuTHast UHAYKIUs 10 1
Hroro no pasgeny 59

Pa3nea 3. IloBTopuTtenbH0-00001IaI0IM i MOAYJIb

[ToBTOpUTENBEHO-0000 AN
MOJTYJTh

3.1

40

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Buprt. 1a6. padots! https://efizika.ru/

https://physics.ru/textbook1/content.htm
OtkpsiTas pusnka

Bupt. ma6. pabotsr https://efizika.ru/
https://physics.ru/textbook1/content.htm

OTkpeiTas ¢pusnka

Bupr. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook1/content.htm

OTtkpbiTas GpuznKa

Buprt. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook1/content.htm
OTkpeITas pusnka

https://phys-oge.sdamgia.ru/
«PemryOI'O»



https://efizika.ru/
https://physics.ru/textbook1/content.htm
https://efizika.ru/
https://physics.ru/textbook1/content.htm
https://efizika.ru/
https://physics.ru/textbook1/content.htm
https://efizika.ru/
https://physics.ru/textbook1/content.htm
https://phys-oge.sdamgia.ru/

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

41

13



9 KIIACC

KoandecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM
KonTpoJbHbie

n/n MPOrpaMMbl Bceero
padoTsbI

Pa3zgea 1. Mexannueckue siBJICHUSA

11 Mexanuudeckoe JBMKEHUE U 30 1
' CIIOCOOBI €70 OIMCAHMS

1.2 Bs3auMmogeiicTBue Ten 18
1.3 3aKOHBI COXPaHEHUS 15 1
Hroro no paszneny 63

Pa3gen 2. Mexann4ueckue KoJ1e0aHud U BOJHEI

2.1 Mexanuueckue KojaeOaHus 8
2.2 MexaHnueckre BOJIHBL. 3BYK 10
Uroro no pazgeny 18

Pa3jen 3. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

3.1 DJIEKTPOMArHuTHOE MOJE U 6

42

IIpakTH4eckue

padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Buprt. n1a6. pabotsl https://efizika.ru/
https://physics.ru/textbook/content.html
OtkpsiTas pusnka

Bupt. ma6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html
OtkpsiTas pusnka

Bupr. 1a6. pabortsr https://efizika.ru/
https://physics.ru/textbook/content.html

OTtkpbiTas GpuznKa

Buprt. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html
OTkpeITas pusnka

Buprt. n1a6. pabotsl https://efizika.ru/
https://physics.ru/textbook/content.html
OTkpeiTas ¢pusnka

https://physics.ru/textbook1/content.htm



https://efizika.ru/
https://physics.ru/textbook/content.html
https://efizika.ru/
https://physics.ru/textbook/content.html
https://efizika.ru/
https://physics.ru/textbook/content.html
https://efizika.ru/
https://physics.ru/textbook/content.html
https://efizika.ru/
https://physics.ru/textbook/content.html
https://physics.ru/textbook1/content.htm

JJNIEKTPOMAarHUTHBIE BOIHBI
Hroro no pasneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

4.2 JIuH3BI U ONITUYECKUE TIPUOOPHI

43 Pasnoxxenue Oenoro ceera B
’ CIIEKTP

Uroro no pazgeny

Pa3pen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue v norioneHue cBera

5.1

aTOMOM
5.2 CrtpoeHune aTOMHOTO siipa
5.3 SnepHblie peakuuu

Uroro no pazgeny

Pasnen 6. IloBTopuTe1bHO-00001IaI01IIHIT MOAYJIb

6.1 Mexannueckue BICHUA
' (TOBTOPHUTENBHO-0000 A0

16

16

43

OTtkpbiTas GpuznKa

Buprt. n1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook1/content.htm

OTkpeITas ¢pusnka

Buprt. n1a6. pabotsl https://efizika.ru/
https://physics.ru/textbook1/content.htm

OTkpeiTas ¢pusnka
Bupr. ma6. pabotsr https://efizika.ru/

https://physics.ru/textbook1/content.htm
OtkpsiTas pusnka

Buprt. nab. padotsl https://efizika.ru/
https://physics.ru/textbook1/content.htm

OTtkpbiTas GpuznKa

https://physics.ru/textbook1/content.htm

OTkpeITas ¢pusnka

https://physics.ru/textbook1/content.htm
OtkpsiTas pusnka

Buprt. 1a6. pabotsr https://efizika.ru/
https://physics.ru/textbook/content.html
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https://physics.ru/textbook1/content.htm
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https://physics.ru/textbook/content.html

MOJYJIb)
TernoBwie SBICHUS
6.2 (TTOBTOPUTETHHO-0000ITAIOTITHIA
MOJYJIb)
DNEeKTPOMAarHUTHEIC SIBICHUS
6.3 (TTOBTOPUTETHHO-0000ITAIOIITHIA
MOYJIb)
CBETOBBIC SIBIICHHS
6.4 (TTOBTOPUTETHHO-0000ITAIOIITHIA
MOJTyJIb)
[ToBTOpUTEIIEHO-0000 AN

6.5
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Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

3
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4
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OTtkpbiTas GpuznKa

https://phys.reshuolymp.ru/

«PenryOnmumrn»

Buprt. n1a6. pabotsl https://efizika.ru/

Buprt. n1a6. pabotsl https://efizika.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

l.I'eanenwureiin JI.O. u np. ®Pusuka. 7 kinacc: y4eOHUK: B 2-X yacTsax. M.,
«ITpocsemenue», 2022 r

2.I'enpenwreiin JI.O. u np. dusuka. 8 kinacc: yueOHUK: B 2-X yacTsax. M.,
«IIpocBemenuey, 2022 r.

3.I'enaenmreiin JI.O. u qp. ®usuka. 9 kiacc: yueOHUK: B 2-X dacTiax. M.,

«IIpocBemenuney, 2022 r.

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

e [ennenmreitn JI. D. ®usuka. 7 kacc. Meroauueckoe 1mocodue ¢
YKa3aHUSIMHU K PEIICHUIO0 HEKOTOPHIX OJUMITHAIHBIX 3a1ad / JI. O.
I'enpenmreiin, A. A. bynarosa, A. B. Komkuna, Y. H. KopHuibes.
«BMHOM. Jlaboparopust 3HaHUI».

o ['eumenmreitn JI. D. ®usmka. 7 kimacc. MeToguueckoe mocooue ¢
YKa3aHUSIMHU K PEIICHUI0 HEKOTOPBIX OJUMITHAAHBIX 3aaa4 / JI. D.
I'enpenmreiin, A. A. bynarosa, A. B. Komkuna, 1. H. Kopaunibes.
«BUHOM. JlabopaTopusi 3HaHHI».

o ['eapeumreitn JI. O. ®u3uka. 7 xiacc. MeTogudeckoe Imocooue ¢
YKa3aHUSIMU K PEIICHUI0 HEKOTOPBIX OJUMIHAAHBIX 3aaa4 / JI. O.
I'ennenmreiin, A. A. bynarosa, A. B. Komikuna, M. H. KopHuiibes.
«BMHOM. Jlaboparopusi 3HaHU».

o Tengenmteiin JI. O. ®u3uka. 7 kinacc. CaMoCTOATEIbHBIE U
KoHTpoJbHEIE paboTsl / JI. O. I'enaenmreiin, JI. A. Kupuk . «kbMHOM.
JlaGoparopus 3HaAHUIY.

o Tengenmteiin JI. O. ®u3uka. 8 kiaacc. CaMoCTOATEIbHBIE U
KOHTpoJbHEIE paboTsl / JI. D. I'enaenmreiin, JI. A. Kupuk. « BUHOM.

JlaGoparopus 3HAHUI.
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e T'ennenmreiin JI. O. ®usuka. 9 knacc. CaMOCTOATENBHBIE U
KOHTpoJibHbIE paboTsl / JI. O. I'enaenmreiin, JI. A. Kupuk . «kBMHOM.

JlabGopaTopus 3HaAHUI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

e https://mathus.ru/phys/#mlad O6pa3oBaTtenbHbiii moprai «lloaroroska k
omumnuanam, IBU u EI'D no maTtematuke u Gusukey.

e http://www.physics.ru O6pa3oBaTenbHbIi mopTan «OTKpbITas UMK

e https://efizika.ru/ OGpa3zoBaTenbHbIil nopTan «BupryanbHbie

JabopaTtopHbie paboThI IO PUZHKEY.

e https://phys-oge.sdamgia.ru/ O6pazoBarenbHbIi mopran «PenryOl Dy
(puzuka).
e https://phys.reshuolymp.ru/ O6pazoBarenbubliii mopTan «PeuryOnumim»

(pusuka).
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