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JOKYMEHT NMOANMMCAH
QNEKTPOHHOWM MOANNCBLIO

CepTtudmkar: 00B4A49C2125FF71065A99798A177541F5
Bnapeneu: KyxtuHa EsreHnsi BacunbeBHa
Oencreutenen: ¢ 15.07.2025 fo 08.10.2026

AHHOTAUA
K paboueil mporpaMmme no pusuke
OCHOBHOe€ 00111ee 00pa3oBaHue

YueOHblii IpeMeT «Duszuka»
Kaace 7-9
Cpok peanu3zanuu 3 roga

KoaunuecTBO 4acoB

B 7 xnacce — 2 yaca B Hezielt0, HTOro 68 4acoB B ro1;
B 8 xnacce — 2 yaca B Hezest0, HTOro 68 4acoB B roI;
B 9 knacce — 3 gaca B Hegeno, utoro 102 yaca B ro;
Wroro: 238 yacoB 3a 3 royna o0y4eHusl.

Pabouast nporpamma
COCTaBJIEHA B
COOTBETCTBHH C:

- ®I'OC 000;

- TpeGoBanusMHU K pe3ynbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIbHOIN NMporpamMmbl (JINYHOCTHBIM,
MeTanpeIMETHBIM, IPEIMETHBIM ); OCHOBHBIMU MOJX0AaMHU K
pa3BUTHIO U (POPMHUPOBAHUIO YHUBEPCATBHBIX yUEOHBIX
nevictuii (YY 1) anst ocHOBHOTO 00111eT0 00pa30BaHMUs.

YueOHUK

- ®uzuka. 7 kiacc. B 1 4. Apropsl: .M. [1épsimkun, A.1.
HBanoB MU3narenscTBo «IIpocBenienne.

- ®usuka. § kinace. B 1 4. Apropsr: U.M. IIéppimkun, A.1.
HBanoB M3znarensctBo «IIpocBenienne.

- ®usuka. 9 xknacc. B 1 4. Asropsr: .M. [1éppiukun, E. M.
I'yrauk, A.W. UBanoB U3natensctBO «IIpocBemienune».

esun n3yvyeHus

- 3HAaKOMCTBO Y4aIlUXCSl C METO/I0OM HayJHOTO ITO3HAHUS U
METO/IaMH UCCIIEIOBaHHU 00BEKTOB U SIBICHUN TIPUPO/IBI;

- YCcBOCHME yYaNTMMHUCS CMBICIIa OCHOBHBIX IOHSTHI M 3aKOHOB
(GH3UKH, B3aNMOCBS3H MEKIY HUMH;

- @opMHUPOBAHUE CUCTEMBI HAYYHBIX 3HAHUUN O MIPUPOJE, €€
(GyHIaMEHTATBHBIX 3aKOHAX /TSI TOCTPOCHUS MIPEACTABICHHS O
du3nyeckoii kKapTuHe MUpA;

- Cucremaru3anysi 3HaHHIH O MHOT00Opa3uu 0OBEKTOB
SIBJICHUI IPUPO/IBI, O 3AKOHOMEPHOCTSIX IPOLIECCOB U O 3aKOHAX
(GU3UKH 171 0CO3HAHUS BOZMOYKHOCTH Pa3yMHOTO
UCTIOJIb30BAHUS JOCTHKCHUI HAyKH B JaJIbHEHIIEM pa3BUTUU
[IMBHUJIM3ALUH;

- ®opMupoBaHue yOKICHHOCTH B IO3HABAEMOCTH
OKPY)KaIOIIEro MHpa U IOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0
U3y4eHUS;

- Opranu3anys 3K0JIOTHYECKOT0 MBIIUICHHUS M IEHHOCTHOTO
OTHOUICHUS K IPUPOJIE;

- OBiazieHue y4auMucs TAKUMH OOIEHAYYHBIMH HOHSATHAMH,
KaK IPUPOJTHOE SIBJIIEHUE, SMITMPHUECKH YCTaHOBIIEHHBIN (aKT,
npobiema, TUIoTe3a, TEOPETUUECKUH BBIBOJI, PE3yJIbTaT
9KCIIEpUMEHTAIbHOMN MPOBEPKHU;

- PazBuTHe no3HaBaTEIbHBIX HHTEPECOB U TBOPUYECKUX
crocoOHOCTEH yyaluxcs, a TakKe HHTepeca K pacCIIupeHuIo U
yri1yoaeHuIo Gu3nYeckuX 3HaHUM U BBIOOPA (PU3HMKH KaK
IpO(UIBHOTO MIPEIMETA;

- [lornManue yqarmmuMucs OTIAMYHNA HAYYHBIX TaHHBIX OT
HENpOBEPEeHHOH MH(OPMAINH, IICHHOCTU HAYKH JUISI
YJIOBJIETBOPEHHSI OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX
nOoTpeOHOCTEN UenoBeKa.
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MynununansHoe oopazoBanne CTapoMuHCKU pailoH

PACCMOTPEHO

MO yuuteneit puzuku u reorpapun
PykoBonutens MO

H.O.lenucona

IIporokon

ot "26" aBrycra 2025 r. Nel

MBOY COII Ne 1 um. 11.®. Bapasssl

COI''TACOBAHO
3amecturens qupexkropa no Y MP
10.H.Amenko

or "28" aBrycra 2025 .

PABOYASA ITPOI'PAMMA

(ID 7649260)

yueOHOoro npeamera «@usuka»

YTBEPXJIEHO

pEIIeHNEM MTeIarOrnYecKoro CoBeTa
ot «28» aBrycta 2025r. nporokon Nel
JIMpeKTop MIKOJIbI

E.B. KyxTuna

[Tpuxas

ot "28" aBrycra 2025 r. Ne 484

TS o0yJaromuxcs 7-9 Ki1accoB OCHOBHOTO OOITIero oopasoBaHus
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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmebl, mpejacraBieHHbix B PI'OC OO0, a Ttakke ¢ ydérom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHOHAyYHOM I'PAMOTHOCTH OOYYaIOIIMXCS M OpraHu3alyi0 H3y4deHHs (QU3UMKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB HAa YPOBHE OCHOBHOTO 00I11€r0 00pa3oBaHusl.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJEpXKaHUS U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SBJIEHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0cO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MHpE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YpOBHE IMPENINOJIaraeT OBJAJCHHUE CJEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koisernum MunnctepcrBa npocsenieHusi Poccuiickoit denepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEICTABICHUH O HAaydHOM MeETOJe TMO3HaHUS U (HOpMHUpPOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
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e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3UKHU JUISI PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHHe STHX IeNiell mporpaMmbl M0 (HU3MKE HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHH ONUCHIBaTh W  OOBSICHATH (U3UYECKUE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTBl M HKCHEPUMEHTAIBHBIE HCCIIEOBAHUS C HCIIOJIB30BaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp MPOBENCHUS J1a0OpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAI01Iero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTh U3MepeHn. MexXayHapoaHas CUCTEMA €MHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYECKUX SBJIECHUN C IOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre UeHbI JeJEHUs MIKaIbl HK3MEPUTEIBHOTO MpHoopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

aorwpnE

6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTH IMOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBA: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHL, JOKa3bIBAIOIINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HaOnronenue sBIeHHM, OOBICHIIOMIMXCS NMPUTSHKEHUEM WA OTTAIKHBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO AEUCTBHSI CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.
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Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUU. B3aumojeicTBue Tesl Kak NPUYMHA HU3MEHEHUs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBlleHME TATOTEeHUs U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoJe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
n razamu. 3akoH Ilackans. [IHeBMaTMyeckue MamuHbl. 3aBUCUMOCTb JIABJICHHS KUJIKOCTU OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomnoukn 3emmu. OnbiT Toppuuermnu. M3mepenune atmocdepHOro namieHus. 3aBUCHUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenava naBaeHUs )KUIKOCTBHIO U Fa30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUSL.

ok wnE
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanye 3aBUCUMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, JEMCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas M moTeHUHalIbHas sHeprus. [IpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KI/IHeTH‘leCKOﬁ TCOPUH CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITBI, HNOATBCPIKAAIOIIHUEC OCHOBHBIC IIOJIOXKCHUSA
MOJICKyJIHpHOKI/IHCTI/I‘ICCKOﬁ TCOPHUHU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I"IeCKI/Ie u
aMOp(l)HHC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI Ha OCHOBE MOJI0XKEHUMN
MOHCKyHHpHO-KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC SBJICHUA. TennoBoe
pacliupCHUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBHO TCIUIOBOTO MAOBHKCHUA YaCTHL.
BHy’TpeHHﬂﬂ SHEprus. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHEpruuv: TCIUIOICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHHUC.



KomnuectBo TerwioTel. YIelpHAas TEIUIOEMKOCTH BEILIECTBA. TeINIOOOMEH M TEILIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue NaBieHUS raza Mpu N3MEHEHUH 00bEMa ¥ HArPEBAHUH WJTH OXJIQKICHUH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHne mocTosTHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPBIX TEII.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TN OT BEJIWYHHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DIeMEHTapHbIA 3iekTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MOILITHOCTD 3MIEKTPUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM U €ro 3HaYeHHe [T KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE 1mosie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbeitel @apaned. SIBnenwe  snekTpoMarHMTHOW — MHAyKnMH. IlpaBumo  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KHUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIECHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
8
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOJIA HA TPOBOJIHUKYU U AUDJIEKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IlpoBepka mpaBmiia CIOKEHHS HANPSHKCHUH TpPU TOCIEIOBATEIIEHOM COCIMHEHUH
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenrie MOIMIHOCTH 3JEKTPUUYECKOTO TOKA, BBIAEISEMOI Ha PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUs TOKA B KaTYIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HaYEHUS U HAMPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHsss M MIHOBEHHas CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBoOogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yIi0Bas CKOPOCTH. LIECHTpOCTPEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOW OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruda TCJIa, NOAHATOrO Had NOBCPXHOCTHIO 3CMIIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIKEHUSI T€Jla OTHOCUTENIBHO PAa3HBIX TEJT OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (DU3HKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHue paBeHCTBA CUJI TIPH B3aUMOJICHCTBHUU TEII.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHucrpynpoBaHue TpakTa JUlsl pa3roHa M JalbHEHIEro paBHOMEPHOIO JIBMKEHUS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.
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9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NHpU THOAbEME Tpy3a C HCIOJIb30BAaHHUEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOTEpeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebaHuii Te1 MoJ| 1EHCTBUEM CHIIBI TSXKECTH U CUJIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IepHoJa KojeOaHUI MOABEIIEHHOTO0 K HUTH Ipy3a OT
JUIMHBI HUTH.
4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.
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[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHbI COXPAHEHHS 3apsiJOBOTO U MACCOBOI'O YHCENl. DHEPIUs CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpsl U3JIydeHHs U MOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.
12



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY9ICHUS.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHUSsT TPEIMETHOTO COJICPKAHMS M OTIBITA IEITEILHOCTH, IPHOOPETEHHOTO MPH H3YYCHUHN
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOJIYJS pPEAIN3YIOTCS M CHCTEMATH3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IpaMOTHOCTh: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHSTD (1)I/I3I/I‘-ICCKI/IC SABJICHUA, TNPUMCHAA IOJYYCHHBIC 3HaHW:,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcA:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IeCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO o0O0OLIero 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Y

oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIUIIOB B ACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPUSTHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3MYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MU,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOM JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS M IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHHE€ ILIEHHOCTH Oe30rmacHoro oOpas3a *H3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

- c(hOpMHUPOBAHHOCTH HaBbIKa peduieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a/7ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHUCle U GU3NUECKUX 3HAHMUIA,

- HHTEPEC K MPAKTUYECKOMY M3YyUeHUIO0 podeccuii, CBA3aHHBIX ¢ (U3UKOM;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B o0nactu
OKpYXarollel cpe/ibl, UIAHUPOBAHUS MOCTYIKOB M OLIEHKA MX BO3MOJKHBIX MOCIEACTBUI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE II100ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaMPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- TMOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIUpoBaTh HICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
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® - OCO3HaHHUE e(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;

® - CTpEMJICHHE aHAJTM3UPOBATh U BBISBIATH B3AaUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJI€ C HCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

® - OIEHKa CBOMX JCWUCTBUH C Y4€TOM BIHMSIHHA Ha OKPYKAIOUIYI0 Cpexy, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3UMKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4atomierocss OyayT c(OpMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEpCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble joruyeckue a1eicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000MIeHNs
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
® BBIABJIATH NPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHUH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JeNaTh BBIBOJBI C UCIHOJIb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTEIIbHO BBIOMpAaTh CHOCOO pemieHus Y4eOHOW (u3MuUecKod 3aaadu
(cpaBHEHHE HECKOJBbKUX BapHaHTOB pEIICHMs, BBIOOp HamboJiee MOAXOJSAIIEr0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebcKHe N1eliCTBUA
® CIOJIb30BAaTh BOIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATENIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit FKCIEPUMEHT, HEOOIbIIIOE UCCieI0BaHIEe (PU3NYECKOTO SIBICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
e caMOCTOATENbHO (opMynupoBaThb O0OOIIEHHS W  BBIBOJBI 1O  pe3ylbTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JalibHENIIee pa3BUTHEe (U3NUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PAa3IUYHBbIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU MOUCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PA3TUUYHBIX
BHUJIOB ¥ JOPM TMpEACTABICHUS;
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CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMANbHYIO (OpMYy TMpeAcTaBiIeHUs HHpoOpManuu M
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro MaTepuana, pe3yiabTaToOB JIAOOPATOPHBIX pabOT H
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKJa€MOM TEMBbl M BBICKAa3bIBAaTh HJICH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COTIOCTaBISATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
OoOHapyXHUBaTh Pa3IMYNE U CXOJCTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

MyOJIMYHO  TPEIACTABIATH  PE3YAbTAThl  BBHIOJHEHHOTO  (PM3UYECKOTO  OIBbITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pelIeHNH KOHKPETHOU (hr3nueckoil mpoOaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTIDKEHHUIO: PACIIPENIENIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BEITIOJTHATh CBOKO 4acTh PalOTHI, NOCTHTras KadeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 1O KPHUTEPHSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE J1eHCTBUSA

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(buznuecKux 3HAHUI;

OpUEHTHPOBATHCS B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelIeHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aJTOPUTM pelleHus (U3MYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTE/IEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpejylaraTh IjaH €€ U3MEHEeHMS;
OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM UHUCIE B XOJ BBIMOJHEHHUS (PU3NUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUHM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;
NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.

16



HPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 7 KJjacce mpeiIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

WCTIONb30BAaTh TMOHATHS: (U3UYECKHE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNUE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PH3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEpPIOE, JKUAKOE, ra3000pa3HOE), MEXaHUUECKOE
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOPHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiaeHUs (Iud@y3us, TEIoBOe IBMIKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChI0 BpalIeHWs, Ieperada HaBICHHUsS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHHUE, IJIaBaHUE TeJl, IPEBPAIICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMMCAHHIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PrU3nUIecKoe sBIICHUE,

pacrio3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (U3MUYECKHE SBIICHHWS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXHBOM NPHUPOJAE, NEHCTBHE CUIIBI TPEHUS B NPUPOJAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUard B Tejie 4YeJOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBICHUI;

OTHCHIBATh U3yYCHHbBIC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTHh BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBliEHUE
(TBEpImoro Tema, XKUAKOCTH, Ta3a), BBITAJKMBAIOIIAS CHJIA, MeXaHWYeckas padora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOX(PQHUIMEHT TMOJE3HOTo JIeHCTBUS
MEXaHHU3MOB, KMUHETHUYECKas U MOTEHLMaJIbHasl SHEPTus), IpU OMHCAHUM TMPABUIHHO
TPAaKTOBATh (PU3NYECKHI1 CMBICI HCIOJIb3yEeMbIX BETUYHMH, UX 0003HAUYECHUS U €IUHUIIBI
(bu3NUYeCKUX BEIUYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M TPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BJIOJIb OJHOW mpsMoil), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW HHEepruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOLECChl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SBICHUHM, (UINYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ys 3aKOHBI U (DOPMYIIBI,
CBsI3pIBalOIIME (PU3UUYECKUE BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yd
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3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOJWMBIC IS PEHICHUs
3a7a4, OLEHUBATH PEATMCTUYHOCTD OTYYeHHON (PU3NIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXKHO pEUIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB, B OIIMCAHUM HCCIEAOBAHUS BBIJICIATh IPOBEPSIEMOE IPEIIIOJIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBOWCTB
Tel: (OPMYIIMPOBATh TPOBEPSIEMBIC MPENOJIO0KEHUs, COOMpAaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBITNIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB € YIETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTH U3MEPEHHI;
MIPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYrod C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIbI TPEHUS CKOJIBXKEHHUS OT Beca Tela, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CWiIbl OT OOBEMA MOTPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOHMHBI, Ha KOTOPYIO MHOTPY)KEHO TeJo,
YCIIOBUW TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOro UCCIEeIOBaHMs, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHHs, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh PEe3yJbTAThl MOJIyYEHHOMN
3aBHUCUMOCTH (DPU3MYECKUX BEIMYUH B BHJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeN1aTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUIAKOCTH W TBEPAOrO Tela, CUila TPEHHUS CKOJIBKEHHs, JaBJIEHUE BO3/yXa,
BBITAIKMBAIONIAsl CWJIA, JEUCTBYIOIAs Ha MOIPYKEHHOE B IKUIKOCTb TEJIO,
KOA(Q(QUIMEHT NOJE3HOr0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys HPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWia TEXHUKH 0e30MacHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
00opyZI0BaHuEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLUUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJIEHUH M HE0OXOIuMbIe
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MaCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHHUUECKUMH YCTpOMCTBaMH,
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COXPAaHEHHUs 3J0pPOBbsI M COOJIIONEHUS HOPM SKOJOTMYECKOIO IIOBEJIECHUS B
OKpYKarollen cpele;

OCYIIECTBIISAITH OTOOP HMCTOYHUKOB HH(popManuu B HMHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX NICTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBON
WJTU MOKET OBITh HEJ0CTOBEPHOM;

HCII0JIb30BATh MPU BBINIOJIHEHUU YUEOHBIX 33JaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATYypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'YIO;

co3/7aBaTh COOCTBEHHBIC KpAaTKHWE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEP)KAHUS, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, IPH ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJAJ B JEATEIBHOCTh TPYIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasE MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCIIOJIb30BaTh MOHSTHS: Macca U pa3Mephbl MOJIEKYI, TEIUIOBOE JIBHKEHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsijl, JIEKTPUUYECKOE
1oJie, TMPOBOJHUKU M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUH TOK, MAarHUTHOE
ToJIe;

pa3nuyath SBJCHUS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHUue, KOHJCHCAlUs,
IJIaBJICHHE, Kpuctaymm3anusi  (OTBEplIeBaHUE), KUIIEHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSHKEHUE H
KalWUIIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moje 3emiH, Aped(d MOoJIIOCOB, poJib MAarHUTHOTO TOJNS AJs JKU3HH Ha
3emIie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TEN U (PU3NYECKHUE SBIICHUS, UCTIONB3YS (PU3UYECKIe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
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TEIJIOEMKOCTb ~ BELIECTBA, YJACJIbHAs TEIUIOTA IUIABJICHMS, YAEIbHAs TEILIOTa
napooOpa3oBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENIbHASI BJIAXKHOCTH BO31yXa, JIEKTPUYECKUU
3apsl, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYHUH,
0003HaueHHs ¥ eIUHUIBI (U3NIECKUX BEIWYHMH, HAXOJUTh (HOPMYIBI, CBSA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEIECTBA,
MPUHIMI CYNEPHO3UIMN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alUChIBaTh €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYHUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYeCKHUX LIaroB C
OTIopOii Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

pemiate pacy€THple 3aJaud B 2-3 JEMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAlOIIME (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3a7auyM
3alMCHIBAaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX IJIS PELICHUS 3alayH,
BBIOMPATH 3aKOHBI U (pOpMyJIbl, HEOOXOAUMBIE Ul €€ PELICHUs], IPOBOIUTH PACUETHI U
CPaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKON BEITMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJOB,  MCIOJb3ys  OINHUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPENIIOJIOKECHHE, OLICHUBATh IPaBUIIBHOCTh IOpSAKA INPOBEIACHMS MCCIENOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUs BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBaHUs IIPU U3IYyYCHHUH OT LBETa
U3Iydaoume (morjiomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE VIEKTPUUYECKUX 3apsioB, B3aUMOJEHUCTBUE IMOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble MPEANOI0KEeHUs, coOupaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynHUpoOBaTh BBIBOJBI;

BBINIOJIHATD IPSMBIE U3MEPEHHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXXHOCTHU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYEeCKUX BEIMYUH, CPABHMUBATH peE3yJbTaThl H3MEPEHUH C y4ETOM 3aJaHHOU
abCOJIIOTHON MOTPEIIHOCTH;
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MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOW (PM3UUECKO BEIHMYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NOMEPEYHOTO CEYEHMsI M YJEIbHOIO COIPOTHBIICHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha POBOJIHUKE,
UCCIICZIOBAaHUE IIOCIIEAOBATEIBbHOIO U MAPAJIEIbHOIO COCAMHEHUN IIPOBOJHHKOB):
IUIAaHUPOBATh UCCIEI0BAaHUE, cOOMpaTh YCTAHOBKY U BBIIOJHITH U3MEPEHUs], CIEays
MIPEI0KEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOKI 10 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEIIECTBA, COIIPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOupaTb SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATH 3HAUCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPHUHLMUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEpPrUH, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE MPEIOXPAHUTETH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOINCTBA M H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CTOpPaHMs, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeN0BaTEeIbHBIM U MapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUYECKUX LETEH;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHHs 3/I0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpyXarolleH cpene;

OCYILIECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIICIATh MHGOPMALMIO, KOTOpas SBIAETCS NPOTUBOPEUMBOM MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJb30BaTh IPU BBINOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-INOMYJSPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WM  HMCCIeloBaTelbCKON
JESITEIbHOCTH, NPU 3TOM T'PAaMOTHO MCIOJIB30BaTh M3Y4YECHHBIN NMOHATHIHBIN anmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;
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IpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M MCCICNOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 33JadyaMH,
CICIUTh 3a BBIIOJIHEHUEM IUIaHA JACUCTBUH U KOPPEKTUPOBATh €ro, aJacKBAaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MIPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3ylnbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0OyUAIOIIUXCS YMEHU:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIEHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPerpy3Kd, IEHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWYEeCKHue KoJieOaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  yIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
JAJIbHO30PKOCTh, CIEKTPbl HCIyCKaHWs M MOIJIOUIeHHs, aibda, Oera- M ramma-
I/I3J'IyquI/I5[, HU30TOIIHbI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPAMOJIUHEIHOE JBMKCHHE, CBOOOTHOE MaJICHUE Tell, PABHOMEPHOE
IBHUXKCHHUC 110 OKPY)KHOCTI/I, B3aHMO)IeI710TBHe TEII, peaKTI/IBHOC JABHKCHUEC,
KoJjieOaTelbHOE JIBIDKCHHE (3aTyXalolue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAXEHUE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKCHHE
0eoro cBera B CIEKTP M CIIOXKCHHE CIEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAS PaTMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpA W3ITyUCHHS)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOe (M3MUECKOE SBJICHHC,

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DHU3UYECKUX SBJIICHUN B OKpYXKaromeM Mupe (B
TOM 4YHCie (PU3HYCCKUE SBJICHUS B MPUPOJIC: MPHIUBBI M OTJIUBBI, JIBHKCHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSCCHHME, CCHCMHUYECKHE BOJHBI, IIyHaMH, 3XO, IBETa Te,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHIAMMOIO,
yIbTPA(PHOJICTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaTOaKTHBHBIN
($OoH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX M3JIYYCHHI Ha OPraHU3M YEJIOBEKA), TIPU ATOM IEPEBOIUTH
MPAKTUYECKYIO 33/auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIUYHMHBI (CPEIHSS M MTHOBEHHAs CKOPOCTh Tela NMPH HEPAaBHOMEPHOM JBHIKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MeXaHM4ecKas paboTa U MOIIHOCTb, MOTEHIIMATbHAS PHEPTUS TeJa, MOJHITOrO
HaJl TOBEPXHOCTHIO 3eMJIH, TIOTEHIIUAIbHAS YHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprusi, TMOJHAsS MeXaHW4ecKas HHEeprusi, Mepuoj M YacToTa KoJeOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3areb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUM TPABUIBHO TPAKTOBATh (DU3MYECKUI CMBICT HCHOIB3YEMBIX
BENTUYMH, OOO3HAYEHUS M CIUHHIBI (U3NYECKHX BEIHYWH, HAXOTUTh (OPMYIIHI,
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CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3UUECKUE SIBICHUS M MPOLECCHI, UCIOJB3Ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHMsSI M MPEIOMIICHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsIOBOrO HU
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaThb CJIOBECHYIO
(GhOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATH  IPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a/1a4M (OTHUPAIOLUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOJIb3YSI
3aKOHBI M (POPMYIbI, CBSI3BIBAIOLINE (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
MPOBOJUTH pacu€Thl W OILIEHWBATH PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYEHHUS
(bM3UYECKON BETUINHBL

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  HCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
IPEINOJIOKEHNEe, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3HUECKHX CBOWCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPruH, 3aBUCUMOCTh
nepuoia KoJiebaHui NpyKMHHOTO MAsTHUKA OT MAacchl Ipy3a U ®KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHUH, PSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HAOJIOIGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3IYy4EHHs): CaMOCTOSTENILHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONIUCHIBATE X0/ OIbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HaYeHHEe u3MepseMoi BelIMUYMHBI ((POKYCHOE paccTOsHUE COOUpPAOLICH JIHMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TIPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaXKEHHUS CBETa OT Yrja HaJeHus U
yIJia MpeioMIICHHs OT yrila MajJeHus): IIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3yidbTaThl MOJYYEHHOM  3aBUCHMMOCTH
¢u3nYecKux BEIMYUH B BUJAE TaOJIUI U rpadUKoB, JIeNaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
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KECTKOCTh TPYXKHUHBI, KOOPPUIUEHT TpeHHsI CKOJIBKEHHUs, MeXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWil MaTeMaTH4eCKOTO U MPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBITIOJHSTH
W3MEPEHUs, CIenys NPEeNIOKEHHOW MHCTPYKIHMH, BBIUYUCIATH 3HAUCHHE BEIMYMHBI U
aHATM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opyoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKKA HM3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
TUTAaHETapHasi MOJIEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHHIUNBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, NATYNKU MOJIOKEHHUS,
pacCTOsIHHS U YCKOPEHHSI, paKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIApaT, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), WCTMONB3ys 3HAaHUS O
CBOMCTBaxX (PM3NYECKUX SBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;
WCTIOJIH30BATh CXEMBI M CXEMaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHUECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAaKTUYECKUX 3ajad, ONMTUYECKHE CXEMBI ISl MMOCTPOCHUS M300paKEHUI B IIIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TIpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHS 3J0pPOBbsi M COONIONEHUS HOPM SKOJOTMYECKOIO TMOBEIACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIAITh MOUCK HHPopManuu Qu3ndeckoro cojepxkanuss B HMHTepHere,
CaMOCTOSITENIBHO (POPMYNIHPYsI MOUCKOBBIA 3allpoc, HAXOIUTh IYyTH OINpeAeTeCHUs
JOCTOBEPHOCTH TMOJIydeHHOM UHGPOpMalMu Ha OCHOBE HUMEIOIIUXCA 3HAHUUH H
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 33JaHUil HAYYHO-MOMYJISPHYIO JIUTEPATYPy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIEC MHCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE MH(pOpMaUU
U3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COACp)KAHUS, MMyOTUYHO MPEACTABIATh
pe3yNnbTaThl IPOEKTHOW WIIM MCCIEI0BATEIbCKOM NIESATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHbIH MOHATUHHBIA amnmapar H3ydaeMmMoro paszaena (Gpu3uku u
COIPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27

29



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

30



IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl PU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"
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https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE httos://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HaOJIIOCHUIO TEIIJIOBOTO PACIIMPEHUS
Ta30B»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc0OEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpPHOE 1 HEpaBHOMEPHOE bubmorexa TOK
https://m.edsoo.ru/ff0a05c6
JBIKCHUE
bu6mmoreka [JOK
13 CropocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu u BpeMeHU JABUKEHUS Eubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. ?aKOH WHEPIIUH. BuGmorexa [IOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIXKCHHS Tl
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tella 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue
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IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agau mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBnenne TaroTenus. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa OK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokectd"”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JUtHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3a1au o teme
"PaBHogeiicTByrOMmas cuin”
08 TpeHne ckoJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B puUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK
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https://m.edsoo.ru/ff0a1b9c

3aBUCHMOCTH CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuny, «Cunbly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabora no temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IIOTHOCTEY, «Bec Temay, 1
«I"padudeckoe n300paKeHUE CHIDY,

«Cunbi»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD

34 JaBJICHM ra3a oT 00bEMa, bubmnorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMH
35 Tenzhfn )KE,HKOCT)IMI/I u 11“):3aMI/I. 3akoH bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK
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https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 I'unopa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHEIN HAcOC
Atmocdepa 3emun. [Tpuannen
CVYILIECTBOBAHUS BO3 HOU
T AV bu6mmoreka [IOK
41 0005109k 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nyxa. AtmocdepHOE naBiieHne
X Pep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 nor €HHO€E B HUX TEJO bubmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc
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49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTH 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomerpa mwin
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amgau no temaM: «IInaBanme
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

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

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora

58

PesepBHeIit ypok. Pabota ¢ TekcTamu

bu6mmoreka [JOK
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1o teme «/laBneHue TBEPIBIX Tell,
XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

https://m.edsoo.ru/ff0a4ffe

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au o reme «YCI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosesnoro aercTpust
MexaHusma. Jlaboparopnas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noteHmaibHas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBLHOE ONIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
mI0cKoCcTH"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»
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67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
PesepBubiit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12

[TPOTPAMME
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK

39



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro aBuratens.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"
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B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
IIPOBOJIHMKA OT €r0 JIIMHBI, IJIOIIAI! https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JuIst pa3IMuHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabdora "OnpezeneHue
52 a60TpI)1 " II:/IOHII-I:OCTI/I 3neKTquec1<0ro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE IS | MOTPEONTEITN
53 JIEKTPUYECKON SHEPTUHU B OBIT bubmiorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHHUTHI, KX
B3aMMO/ICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
MOJIeH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mmojie. MarHuTHOE MoJIe
bu6moreka [IOK
56 3eMIIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [IOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoAeicTBHS. [10CTOSHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o treme
"JIEKTPUUECKUE 3aPSIbI.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX 1

B3auMozencTBud. [IocTOSTHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

59

PesepBHeiit ypok. Paborta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AMeKTpoaBUTaTES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
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110 TeMe "DNEKTPUUYECKUE U
MAarHUTHBIE ABJICHUS"

KonTtposnsHas paboTa o teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmaorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUA

67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "TeroBelie ssBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTHsie ABJIeHUS"

BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO CO (@] 68 4 145

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO Bu6mmorexa LIOK

https://m.edsoo.ru/ff0af044

48



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna

24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
SN https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO. BuGmrorexa LOK

26 PagroBece TBEpr0ro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCHEe MaTepuaIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpaOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp Tsxectu

08 Pemenne 3agau nmo reme "MoMeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectun" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJLHOM paboTe MO

29 TeMe "MexaHN4eCcKOe IBUKEHUE. Bubmorexa OK
Bsanmo eiicraie ten" https://m.edsoo.ru/ff0b0408
KonTponsHas paborta o Teme

30 "MexaHn4ecKoe IBHKEHHE. 1 bubmorexa [IOK

Bsaumonetictue Tea"

https://m.edsoo.ru/ffOb06ec
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Nmnynsc Tena. Umnynse cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIIPYroe U bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMO/ICHCTBHE
Pemenne 3agau o reme "3akoH bubmmoreka [{OK
32
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/fob0ag4
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH Tejia 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b DHEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
3aKOHA COXPaHCHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueOaHusl. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKkuil ¥ IpyKUHHBII
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MaATHUKHU

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
MeproIa KOJICOAHHA OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasiTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

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

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKkue BOJHBI"

50

3Byk. PactipocTpaHeHue 1 oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroToBka K KOHTPOJILHOU PabOTE 1O

" bubmuorexa [IOK
o4 Teme "3aKOHbI COXPaHEHHUSI.
" https://m.edsoo.ru/ff0b25f0
MexaHn4decKue KoJICOaH s ¥ BOJTHBI
KonTtposnsHas paboTa o teme
55 "3akoHbI cOXpaHeHus1. MexaHu4eckue 1
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana
ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
58
Hcnonb30BaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
Ypoxk-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
. bu6mmoreka [JOK
61 Ckopoctb cBeta. BonHoBbIe cBOMCTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
bubnuoreka [JOK
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE

3daKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

o4 IIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "HMccrnenoanue
66 3aBUCHMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MaJieHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koudepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'O OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakxeHUH B JTMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (bOKyEHOFf)) paCETOHHI/ISI u OII)'ITI/I‘ICCI(Of/i bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "ledexTs
3penus. Kak coxpanurs 3peHune"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 Omneitel HetoToHa. Crnoxkenue bubmmorexa [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c
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CBCTa

Jlaboparopuas pabota "OnbITHI 11O
Pa3I0KEHUIO OEJI0T0 CBETa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX httos://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmtbTpe"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETa: IUCIIEPCHS,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONIEHHE CBETa
79 atomoM. KBauTsl. JIluneluaTsie Bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTuBHBIE TPEBpAILICHUSL. bubnunoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4d no teme: bubmuoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
86 Ypok-koHpepennus "PagroakTuBHbIE bubnunoreka [JOK

HU3JIy4YCHUS B IpUPOAC, MCANULIUHEC,

https://m.edsoo.ru/ff0c2126
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TeXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXpPaHEHHs 3apsJ0BOI0 U MacCOBOTO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U neneHus saep.
Uctounuku sueprun ConHIA U 3BE3]

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas padoTa o treme
"DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHuTHBIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencrue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyYETHBIX U KQaUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
98 JIaboparopHbIe pabOTEI IO KYpC 1 1 bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 TexcTtamu 1o Teme "Konebanusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o teme "KBanrtoBas u 1
saepHas puzuka"
BIIEE KOJIMYECTBO HACOB I1
OBI1] (@) CTBO HACO O 102 3 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PUIUYECKHE SBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTH
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1.7

pemaTth pacu€THble 3a7aud B 1 — 2 nelCTBUS, UCIOJB3Ys 3aKOHBI U
(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJICTABISTH
¢bu3nveckre BETUIUHBI B JOPMYIIBI M TPOBOAUTH PACYETHI, HAXOTUTH
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU IMOMOIIU
(i)mnqecxnx METOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIATH
MpoBepsieMoe  TpeArnojiokeHue  (Tumoresy),  pa3inyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOJUTH OIIMOKU B

XOJ€ OIIbITa, A€JaThb BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3UYECKUX SBICHUU WIH
(¢u3uYecKkux  CBOMCTB  Tel:  (GOPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3alUChIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHUEM aHAJIOIOBBIX H
nu(poBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C y4&€TOM

3a/ITaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHMS, COOMPATH
YCTAaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYsl MPEUI0KCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30IMaCHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYJOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOfICTB C IIOMOIIBIO HX OIIMCAaHMA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n
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He00xoIMMbIe (PU3UYECKHE 3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEpPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Ui oOecrieueHHss O€30MacHOCTH TIpu  oOpaimieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3[J0POBbS U

coOII0CHNS HOPM 9KOJIOTMUECKOT0 IIOBE/ICHUS B OKpY Karolleil cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJlaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M MYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATE MHGPOPMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUYMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHGOPMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPATKUE MMCHMEHHBIC U YCTHBIC COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHGOpPMAIMK (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MYOJUYHO JeNaTh KpPaTKue COOOIIECHUS O
pe3yabTatax IPOCKTOB WM YYEOHBIX HCCICIOBAaHUN, MPH STOM
IPaMOTHO HCHOJb30BaTh HW3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IIOCTABJICHHBIMHA 3aJadyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IIJIaHa ﬂeﬁCTBHﬁ, aJICKBAaTHO OLCHHMBATDH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.PIMOI[€I>1CTBPI€, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INNOHATHA
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1.2

pasiiniaTth ABJICHUA II0 ONMCAHWUIO HX XAPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKPYKaIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONMCBHIBATh W3YyYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SBJICHUS,
UCIONIBb3YSl  (DU3MYECKHE BEJIWYHMHBI, HPU ONUCAHUM MPaBUIBHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMHU
BEJIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM J1aBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa W 3alHCHIBAaTh €r0 MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

0OBICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ momMompio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3bIBAIOIINEC (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3alavU 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdavu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>IG IS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBbIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIUTH MpPU IMOMOIIHN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIISATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpPSAAKa

IMPOBEACHUA UCCIICAOBAaHNA, ACIaTh BBIBOAbI

1.9

OpOBOAUTE OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIGHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble
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NPENoJOKEeHNsI, COOMpaTb  YCTAaHOBKY M3  MPEIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U AATYMKOB (PU3NUECKUX BEIMYHMH, CPABHUBATH PE3yIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCIENOBAHWE 3aBUCUMOCTH  OAHOM  (hU3WYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IJIAaHUPOBATh HCCIEOBaHUE, COOMpPAaTh YCTAaHOBKY U BBINOJHSTH
U3MEpeHus, Cleays IpeAjJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAaOMUI U TpaUKOB,

ACJIaTh BBIBOABI ITO PE3yJIbTaTaM HUCCICAO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBuia TEXHMKHM O€30MacHOCTH MpH padboTe cC

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONHUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCIMHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB JJICKTPHUYCCKUX Heneu

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO)I€HI/I$I HOPM 35KOJIOTHYECKOI'O TOBEACHUA B OprXca}omeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I @mn%cxoro COJACpKaHusA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCSA 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WA MOXKET OBITh HeZ[OCTOBepHOﬁ
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1.18

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHUN  HAYyYHO-
MOMYJSIPHYIO JTUTEpaTypy (PU3UUEeCKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BiaaeTb NOpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
MPOEKTHONM WJIM MCCIEA0BAaTENbCKOW JAESITENBbHOCTH, TPU 3TOM
IPAMOTHO HCIIOJB30BAaTh WM3YYEHHBIN MOHATUHHBIN anmapar Kypca

(U3KKHN, COTPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKHX
MIPOLIECCOB PACIPENEsaTh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIWTh 3a BBIIOJHEHHEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSIBIASL  TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iiidaTtb ABJCHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/la4y B y‘Ie6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYWHBI, IIpU OIIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,

0003HAYCHHS U CIANHUIIbI (I)I/I3I/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJ'IBI,
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CBSI3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JPYTUMHU
BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHbBI, IPU OSTOM [laBaThb CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alMCHIBATH €r0  MaTeMaTHYeCKOE

BBIPa)KCHUE

1.6

O0OBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMiid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYNHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBI 2 — 3 W3y4YCHHBIX CBOICTBA

(u3nuecKuXx sBICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTeMy W3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKOHbl W  (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS —3a/1a4d
3aIMCBbIBATh KPATKOC YCIIOBHUEC, BBIABIIATH HCAOCTAIOIIUC WA
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUIA pelleHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bU3NYECKUX METOJIOB, MCIOJIB3YsI ONMCAHWE UCCIIEAOBAaHUS, BBIACISTDH
npoBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSI/I‘leCKI/IX SIBJICHUH WU
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJA OIIbITa U €Io

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHUH,
onpenenss cpeiHee 3HAueHUEe H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IIPOBOAUTH MCCJICIOBAaHUC 3aBHCHUMOCTEM (I)I/I3I/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM MPSAMBIX HSMCpCHHﬁI IJIaHUPOBAThL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ysbTaThl
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HOHy‘-IGHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHUH B BHJIAC T216JII/II_[I/I

Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIMYUH:
IUTAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHUs], Cleays IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

paznuyaTh OCHOBHBIE MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONMCAHUSA, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uIecKue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKUX IPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOCHHUS U300paKeHUN B TIIOCKOM

3epKajie U coobuparorieit 1uH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HaXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHuss 0Oe30macHOCTH Tpu  oOpaleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATh MOUCK UH(pOpMAIUU (PU3MUECKOTO COACPIKAHUS B CETU
Wurtepner, camocrosiTenbHO (OPMyIUpys TMOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpEAENIEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUNH  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE

Marepuanbl, pecypchl cetu VHTepHeTr; BnaaeTe  NpuémMamu
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KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WHPOPMAIMU U3 OIJHOU

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

cO31aBaThb CO6CTBGHHHC MUCBbMCHHBIC W YCTHBIC COO6H.[€HI/I$I Ha
OCHOB€ I/IH(i)OpMaIlI/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (bI/ISI/I‘-IeCKOI‘O
COJIep’KaHus, MyOJUYHO HPEICTABIATH PE3YIbTAThl MPOEKTHOW WM
UCCIIEIOBATENILCKOM  JIEATEIBHOCTH,  NPHU  3TOM  TI'PaMOTHO
WCIIOJIb30BAaTh U3YUEHHBIN MOHATUMHBIN annapaT u3y4yaeMoro pasjaeia
(UMK M COIMPOBOXKJATh BBICTYIUICHHE IPE3CHTANHCH C y4ETOM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenMuuHBL ~ M3MepeHuwe  (pu3nUecKUX
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTs

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX TEll.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##CTrpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dacturr  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, tupdysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U
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OTTAJIKUBAHHUEC

H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEII.

2.4 B3anMocBa3p MeXIy CBONCTBAMM BEIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOTHI:
#H##Par###0Onenka nuaMeTrpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciIupeHus ra3os.
#HHHPar###O0nbITEI 0  OOHAPY)KEHUIO JCUCTBUS CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKEHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu u BpemeHU
JIBUKECHUS
SlBnenne uHeprmu. 3akoH MHepuuH. B3anmoneiicTBue
3.3 TeJ Kak NMPUYMHA M3MEHEHHUS CKOPOCTH JBHUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par### iniotaocTte BemectBa. CBs3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuiia KaK XapaKTepUCTHKa B3aUMOICHCTBUS TEI
> Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIbIO JUHAMOMETpPA
3.7 #HH#Par###Isnenne Tarorenus u cuia TsokecTu. Cuita
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 #HH#HPar###CrnoxxeHue Ccuil, HANpaBICHHBIX 10 OJHOM

npsiMoH. PaBHOAEHCTBYIOIIAs CUIT
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3.10

[IpakTuyeckue pabOTHI:

Onpenenenre CKOPOCTH PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE M Tak jainee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapHKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JIEeMOHCTPHPYIOLIHE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) MpYy>KUHBI OT
NpUIOKEHHOW Ccwibl.  OTBITBI, JEeMOHCTPUPYIOIIHE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

@u3nyecKue SBJIECHUS B IIPUPOJIE: IPUMEPHI ABHKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOW M HEXHUBOW NPHUPOJIE,

JIEMICTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckre yCcTpoucTBa: IMHAMOMETP, MOAIINITHUKHI

JABJIEHUE T

BEP/IBIX TEJL, )KUKOCTEN M TA30B

4.1

Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H

YBCIUYCHUA OaBJICHUA

4.2

JlaBiieHune raza. 3aBUCMMOCTD JaBJICHHS T'a3a OT 00bEMa,

TEeMIIepaTypbl

4.3

[lepenaua naBiieHus] TBEPIABIMHU TEIAMH, KHUAKOCTIMHU H

razamu. 3akoH Ilackains. [IHeBMaTHUECKHE MaIIHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['mppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcypl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
CYILIECTBOBaHUS BO3AYIIHOW 000704yku 3emuid. OnbIT
Toppuyennu. 3aBUCHUMOCTh aTMOCHEPHOTO JTaBJIICHHUS OT

BBICOTBI HaJl YPOBHEM MOPA

4.6

W3mepenne armocdepHoro namieHus. [IpuOopsl ams

N3MCPCHUMA aTMOC(I)epHOFO JaBJICHHUA

4.7

JlelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH

Apxumena
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4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TNOTrpyKEHHOM B JKUAKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAHME  JIOAKA W  ONpeleneHue  e€

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B TPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JAaBJICHUS Ha )KUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJONMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMeETp, OapomeTp, BBICOTOMED, MOPIITHEBOW HAcoC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThie MeXaHHM3MBI: pblUar, OJIOK, HAaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbyara

5.4 [IpumMeHeHue paBUiIa paBHOBECHS phlyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast mexaHuveckas SHEprus. 3aKOH HM3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHEPrun
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5.9

[IpakTuyeckue pabOTHI:

##HPar###Onpeneneane pabOThl CHIBI TPEHUS MPHU
PaBHOMEPHOM JBIDKEHHHM TeJa IO TOPU30HTAIBHOU
noBepxHoctu. MccnenoBanue yClIOBHHA — paBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa coXpaHEHUsI MEXaHUYECKON YHEPTUHU

5.10

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.]'IS[pHOKHHCTH‘ICCKOfI TEOpHU

6.2

Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
cocrosinuil BemiectBa. Kpucramnuueckue u amopdHbie

TC1a

6.3

OOBsicCHEHHE CBOWCTB Ia30B, KUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON

Teopuu

6.4

CMaunBaHue U KalmUWJUUTSIPHBIC ABJICHUA

6.5

TenmoBoe pacmpeHUuC U CxKaTHue

6.6

Temneparypa. CBsA3p TeMmIepaTyppl €O CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUA YaCTHUIL

6.7

Buytpennss sueprusi. CriocoObl H3MEHEHHs BHYTpEHHEH

OHCPTIUH: TCIIONCpCaada U COBCPIICHUC pa60TBI
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Buael Tenmonepegaun: TEIIONPOBOAHOCTh, KOHBEKLIHS,

6.8
U3JIy4eHHE
KonmnuectBo  TemmoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIIECTBA
TeriooOMeH M TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [InaBnenue u oTBepAEBaHUE KPUCTATUTMYECKUX BEIICCTB.
. VYnenpHasg TeI10Ta INIABJICHUS
[TapooOpazoBanne U  KoHzaeHcanus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUSI.
. 3aBUCHUMOCTb TEMIIEPaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTABIICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpuniuner  paGoTel  TermuoBbIXx —aurarenen  KITJI
6.15 TEIUIOBOTO ABHUrareia. TeIUIoBblE IBUraTeId W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILCHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
#HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
HHHPar#H##0OnbITBl  TIO  BBIPALIUBAHUIO  KPUCTAJUIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
6.17 pacCIIMpPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

#HH#Par###Onpenenenue aBieHUs Bo3AyXa B OajuloHe
LITNPULA.

HHHPar#H#OnbITEl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa M HarpeBaHHs WM
OXJIaKICHUS.

#H#Par###1IpoBepka TUMoTe3bl JIMHEHHON 3aBUCUMOCTH
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JUIMHBI  CTOJNIOMKA KUJKOCTH B TEPMOMETPHUECKOUN
TpyOKe OT TeMIepaTyphl.

#H#Par###HabOmonenue HU3MEHEHUS BHYTpPEHHEU
SHEPrUU Tela B pe3yibTaTe TEIulonepenayn u padoThI
BHEIIHUX CHIIL.

###HPar#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H##Par###Onpenenenme KOJINYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

#H##Par##H##OnpeneneHue yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca UCapeHus..
#HHHPar#H#OnpeneneHue  OTHOCUTENBHOM  BIaXXHOCTHU
BO3/IyXa.

#H##Par###OnpeneneHre yaeabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Odusnyeckue SBICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KaNmWULSIPHbIE SBJIEHUS B MPHUPOJE,
KpUCTAJUIBl B TipHupoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HUHECs, CHEra.

6.19

Texuuyeckne  ycTpoicTBa:  KamWUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAIUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa
7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT

BCJIMYUHEI 3apsA0B U PACCTOSIHUS MCIKIAY TeJ'IaMI/I)
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Dnekrpuyeckoe mnoje. Hanpsk€HHOCTh AJIEKTPUUECKOTO

7.3 noss. lIpyuHIMO Cynepno3uuMM 3JIEKTPUYECKUX IOJIEH
(Ha KaYEeCTBEHHOM YPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN
7.4 anexkrpudeckuil 3apsn. Crpoenue aroma. [IpoBoaHukH U
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHS  CYyLIECTBOBaHUS
. ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKa
HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia Toka. DJNEKTPUYECKOE
' HanpspKeHue
29 ConpoTusieHue MIPOBO/IHUKA. VY aensHOE
' CONIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenpHOE W MApajljICIbBHOE  COEIMHEHUE
7.11
IIPOBOJHHKOB
PaGorta W MOIIHOCTH 3JIEKTPUUECKOTO0 TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 OJeKTpUYecKue LEeNu M MOTPEOUTENH 3SJIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHuThl. B3auMmonelcTBUE NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnose. MarHuTHoe 1moJie 3€MIM U €ro
7.15
3HAUEHUE NS )KU3HU Ha 3eMiie
216 OmneiT Opcrena. MarHuTHOE 10JIE DIEKTPUUECKOTO TOKA.
. [IpumeHeHne 2IEeKTPOMarHuTOB B TEXHUKE
217 JleificTBE MarHUTHOTO NOJS HA IPOBOJAHHUK C TOKOM.

3HeKTpOIlBI/II‘aTCJ'IL MOCTOSIHHOTO ToKa. Mcrmojb3oBaHHE
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IEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBaX U Ha

TpaHCIIOPTE
Onpiter  @apanes.  SIBiaeHue  3IEKTPOMArHUTHOMN
7.18
uHaykiuu. [Ipasuio Jlenna
DneKTporeHeparop. CrniocoOsl MOJTyYEHUS
7.19 3JIEKTPUYECKON SHEPIUU. DNeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU
[IpakTnueckue pabOTHI:
OnpIThl 0 HAOIIOACHUIO 3IEKTPU3ALMHN TEJ UHIYKIHEeH
Y TIPU CONPUKOCHOBEHUH.
HccnenoBanue OelCTBUS DJIEKTPUYECKOTO TMOJS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKON IIeTH
MOCTOSIHHOTO TOKa.
W3mepenue u perynmpoBaHue CUJIbl TOKA.
W3mepenue u peryniupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, HIYLIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUSI PE3UCTOPA U HAMPSHKCHUS
Ha PE3UCTOpE.
290 OnbIThI, JEMOHCTPHUPYIOIIKE 3aBUCHUMOCTH

NIEKTPUYECKOTO CONPOTHBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIAH TOIIEPEYHOrO CEYEHUs U MaTEpHaa.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIbHOM ~ COCIIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBwiia A CWIbl TOKA IPU MAapajuIeIbHOM
COeUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JNIEKTPUYECKOTO TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIJICIIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOYKY, OT HalpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJCHUCTBUSA IOCTOSIHHBIX MAarHUTOB.

I/ISY‘-IGHI/IG MAaravTHOTO IOJIA TOCTOSAHHBIX MArHUTOB ITPU

75




uxX oOwbenuHeHMM W pasaeneHud. MccnemoBaHue
JEUCTBHS NIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnepIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM M MarHUTa OT CHJIbI
TOKA W HalpaBJICHHs TOKa B Karyumke. I3ydeHwue

I[eflCTBI/ISI MAarovuTHOrO IOJis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3IIEKTPOIBUTATEIIS. H3mepenne KIIJg
3JIEKTPOIBUTATENIBHOMN YCTaHOBKH. O1BITEI o

HCCICO0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHIAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYCCTBO KHNBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOTO TIOJISL JUIS KU3HU Ha 3emJie, MOJIIpHOe

CHSIHHEC

1.22

TexHuyeckue yCTpOMCTBA: BJIEKTPOCKOIN, aMIEpMETp,
BOJIETMETP, PEOCTAT, CUETUUK DIIECKTPUICCKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIC ~ TPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (IpumMepsr), ANEKTPUUECKHUE
NPEIOXPAHUTEIH, JJIEKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOT'O TOKA

9 KJNIACC
Kon
Konx snemenra [IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena
MEXAHUYECKUE SABJIEHUA
8 81 MexaHnyeckoe JBIKEHHE. MarepuanpHas TOYKa.
. Cucrema otcuéra
8.2 OTHOCUTEIBHOCTh MEXAaHUUYECKOTO IBVKECHUS
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8.3

PaBHOMEpPHOE TPAMONMHENHOE IBUKEHUE

##HPar##HepaBHOMEpHOE MPSAMOJIMHENHOE ABUKEHUE.

8.4 CpenHsdss W MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JIBIKCHUU
VYckopenue. PaBHOYyCKOpEHHOE IIPSAAMOJIMHEHOE
85 JBYDKEHUE
8.6 #HH#HPar###CroboHoe nanenue. OnbITel [ anuies
###Par###PaBHoMepHOE JBWKEHHWE TIO OKPY>KHOCTH.
8.7 [lepron u uvactora oOpamienus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuit 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIIAN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###Cuna TpeHHS: CWJIa TPEHUS CKOJBKCHHUS,
' CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHUS
#H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaeHUS
8.15 JBwxenue  mianer  Bokpyr  Cosnpma.  IlepBas
' KocMuYeckasi ckopoctb. HeBecomMocTs U meperpysku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOJIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPIOro Tella ¢ 3aKpeIIEHHOMN
847 OCBhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmnynsc Tena. 3mMenenue ummynbca. IMIynsc cHItbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 MexaHunueckasi paboTa U MOLTHOCTb
PabGora cun Tsxectu, ympyroctd, TpeHus. CBs3b
8.22 SHEpPIruu U paboThl
823 [lorenumaneHast dSHeprus Tena, MOJHATOTO  Haj

MMOBCPXHOCTHIO 3emim
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8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

###Par###Kunetnueckass  sHeprusa.  Teopema o

KMHETHUYECKOU SHEPIUU

8.26

H#HPar###3akoH coXxpaHeHUs] MEXaHUYECKOW SHEPTrUu

8.27

[IpakTueckue pabOThI:

Ornpeznenennue CpeaHe CKOPOCTH CKOJIbKEHHUs Opycka
WIA JBIKEHUS IIapUKa MO HAKIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpeHHUs Teja MpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TrHUMOTE3bl: €CIU MNPU PABHOYCKOPEHHOM
JBWKEHUU 0€3 HadalbHOW CKOPOCTH TYTH OTHOCSITCS
KaKk psAa  HEYETHBIX YHCENT, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJJHHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHUJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOrO JaBieHus. OmnpeneneHue
koddduimenta TpeHus CcKoImkeHUs. OmnpeneneHue
KECTKOCTH TpyxKuHbl. Omnpenenenue padOTHl CHUIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela IO
FOpU30HTAIbHON ToBepxHOCTH. Omnpenenenue padOTHI
CWJIBI  YOpPYrocTH  Npu  THOoabEME  rpy3a €
UCIOJIb30BAHUEM  HEMOABM)KHOTO UM IOJBHYKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B IIpupoac: MpPUIKNBbBI U OTIMBEI,
JBMOXKCHHUC IIJIIAHET CoHeyHoH CUCTCMBbI, PCAKTHUBHOC

JABUXKXCHHC JKHBbIX OPIraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCETD, JaT4YnKH1

IMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTBL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

Konebarensuoe JABHIKCHHC. OcHoBHBIE XapaKTCPpHUCTUKU

KOJIeOaHMiA: nepuona, 4acTtoTa, aMIuIMTy1a

9.2

MareMatuueckuit 5 MIPY>KUHHBIN MAasiITHUKH.

HpeBpameHI/Ie OHCPTUHU IIpu KoJie0aTeIbHOM JBHXXCHHUHA
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9.3

3aryxaromue KoyiebaHus. BbIHyXIeHHBIE KOJeOaHMS.

Pe3onanc

9.4

Mexannueckue BoHBL. CBOMCTBA MEXAHUYECKHUX BOJIH.
[IpomonbHbIe M MoOnepedHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXaHn4eCKre BOJIHbBI B

TBEPAOM TeJIe, CECMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Ompenenenne 4YacTOThl W TepUoja  KoJeOaHMi
MaTeMaTUYEeCKOr0 MasTHHKA.

Omnpenenenne 4YacTOThl W TepHoja  KojeOaHUU
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH  TIEpHOJia  KOJeOaHMIA
MOJBENICHHOTO K HHUTH Tpy3a OT JJIUHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH TEepHOJia  KOJeOaHMIA
MPY)KWUHHOTO MasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl I'py3a U KECTKOCTH

npyxuHsl. I3Mepenue yckopeHusi cBOOOHOTO Ha/IeHUs

9.8

duszndeckue ABJICHUS B IIpupoac: BOCIIPUATHEC 3BYKOB
KNBOTHBIMH, 3EMIICTPACCHUC, celicMUYecKue BOJIHEI,

IMyYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, MHCIIOJb30BaHHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9HeKTp0MaFHI/ITHOC I10JI€C. 3J'IeKTpOMaFHI/ITHbIe BOJIHBI.

104 CBoCTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas mnpupoja cera. CKOpPOCTh CBeTa.
. BouiiHOBBIE CBOICTBA CBETA
[IpakTyeckue paboTHI:
10.4 N3ydyeHne CBONCTB  DJIEKTPOMATHUTHBIX BOJH €

MOMOIIBI0 MOOMIIBHOTO TenedoHa
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dusnueckue SBICHUS B OpUpoAe: OHOJOTMYECKOe
10.5 JeicTBue BHJIUMOTO, yABTPaHOIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4EHUI
106 Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMonMHENHOE pacCIPOCTPAHEHHUE CBETA
113 OTtpaxenue cBeta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIOMIICEHHS CBETa.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 Ontrueckast cucrema (oroammapara, MHUKPOCKONAa H
' TejnecKomna
117 I'maz kak onTuyeckas cucrema. biauzopykocTe
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cnektp. OnbiTel HetoTOHA.
' Clio)xeHue CeKTpaJibHBIX IIBETOB. [[ucnepcus cBeta
11
[TpakTrueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#H##Par###l3yueHue  XapakTEPUCTHK  HM300pakeHUs
peaMeTa B INIOCKOM 3epKalie.
#H#Par###ccienoBanue 3aBUCUMOCTH yria
IPEeNOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
11.9 TPaHHULIEC «BO3AYX — CTEKIIOM.
###Par#t#lonyuenue u300paKeHUH €  MOMOIIBIO
coOuparorieii JTUH3BIL.
#H#Par###Onpenenenne  POKYCHOTO DPAcCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH TUH3BI.
HHHPar###ONBITEl 10  pa3loXKEeHUI0 Oelloro cBeTa B
CHIEKTp.
HHHPar###OnbITEl 110 BOCHPHATHIO IBETAa MPEAMETOB
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npy UX HaOMIOIEHUH Yepe3 [BETOBBIEC (DMIIBTPHI

®du3nuyecKkue SBICHHUS B npupoac: 3aTMCHUA COJIHLIa n

11.10 JlyHbl, 1IBETA TEJ, ONTHYECKUE SIBIICHUS B aTtMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 Texanueckue YCTpOMCTBA: OYKH, [IEPUCKOII,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBEBGIE SBJIEHU A
191 Onbitel Pesepdopaa u mimanerapHass MOJeNb aToma.
' Monens aroma bopa
199 Hcnyckanne u mormnouieHue cBera aroMoM. KBaHTHI.
. JInnelyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
194 Ctpoenne aromHoro sapa. HyknonHas wmojaenb
' aTOMHOTO sifpa. M3oTomnsl
195 PannoaxTuBHble mpeBpamenus. llepuon momypacmana
' ATOMHBIX s7ep
126 SlnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsSI0BOTO U
' MacCcOBOTO YHUCEIl
12.7 DHeprus CBsI3u aTOMHBIX siep. CBs3b MacChl M SHEPTUH
12 128 Peakuuu cunresa u nenenus saep. Mctounuku sHepruu
' CoumnHIa 1 386311
129 Snepnas sHepretuka. JlelcTBUE — paJMOAaKTHUBHBIX
' U3ITyYEHHUI Ha KUBBIE OPTraHU3MBI
[IpakTueckue pabOTHI:
Habmronenne CHIOMIHBIX W JIMHEHYAThIX CHEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TPEeKOB: U3MEPEHHE PHEPTMM YaCTHIIBI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO GoHa
dusuueckue SBICHUS B MPUPOJE: ECTECTBEHHBIH
paZvOaKTUBHBIN ¢omn, KOCMHMYECKHE Jy4H,
12.11 paZMoOakTUBHOE W3JIy4YE€HUE MPUPOAHBIX MHHEPAJIOB,

JIeiicTBHE PaAOAKTUBHBIX H3Hy‘leHHﬁ Ha OpraHu3im

YCJI0BCKa
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12.12

Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
chopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUS BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMM METOJOB HAYYHOIO IIO3HAaHUS C Y4ETOM
coOo/IeHHs MpaBuil 0€30MacCHOro TpyJa: HaONoJIeHHe (HPU3NYECKUX

SIBIICHUWI:
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YMEHHUE CAMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aIHCHIBATH €r0 PE3yNIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBE/ICHUE MPSMBIX ¥ KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33/JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEACHNE  HECJIOKHBIX  OKCHEPUMEHTAIBHBIX  HCCIECIOBAHUN;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYIO YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTIydeHHBIE 3aBUCHUMOCTH (PM3WUYECKUX BEIMYWH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENIb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHME MPUMEHSTh UX AJs

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3y4yEHHBbIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHune pemath pacuéTHele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBl W (OPMYJIbI, CBsI3bIBAIONIME  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
OPOBOAMUTH PAcu€Thl W OLEHUBATh PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHusl (pU3MYecKOl BETUUMHBI; YMEHUE OMPENeNsTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4n

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONHNCAHUIO, UCIIOJIb3YSA 3HAHUA O
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CBOMCTBaX (PU3UYECKUX SBJICHUH M HEOOXOIUMBbIE (PHU3HUECKHE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM Jjsi  oOecriedyeHus O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TPUMEHEHHSI JOCTIKCHHA (U3UKH W TEXHOJIOTHUH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEP)KaHUA C MCNOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTH
MOoJyd4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMUXCS 3HAHUM |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHN Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaepKaHusl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
WNurtepuer; BnageHue 0a30BbIMH  HaBBIKAMH  MpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH I TPOEKIUH YCKOPEHUs, MPOEKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
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MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna s BEIYUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:
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F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM
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OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
pP= G
191 JaBnenue raza. AtMocdepHoe TaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC
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1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,
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PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l cooO0IIaroIMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, 3XOJIOT,
WCTIOJIb30BAHUE YIIbTPAa3BYyKa B OBITY H TEXHUKE

2 TEIIJIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIO)KEHUS  MOJICKYJISIPHO-KHHETHYECKOH  TEOPUH  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BELIECTBA.
Kpucranmudeckue n amopHbIe Tena

”5 JlBmkeHue dvactur BemecTtBa. CBsA3b CKOPOCTH JIBM)KEHHUS YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaua Kak cHocoObl M3MEHEHUS

' BHYTPEHHEU SHEPTUU

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Hcnapenne u koHzaeHcauus. l3MeHeHue BHYTpEHHEHW SHepruM B Ipolecce
210 ucnapeHuss M KoHJeHcauuu. Kurmenue KUIKOCTH. VYJenpHas TeIuioTa

napoo6OpasoBanus: L = Q/m
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211

BiaxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. I3MeHeHMEe BHYTPEHHEH OHEPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.13

BHyTpeHHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnuns! padots! Temnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH METaJUIMYECKOrO IWIMHJPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM IMMJIMHAPOM, MOCJIE OMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIAXHOCTH BO3IyXa; YACIbHOW TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIAPHBIC
SABJIICHHA B IIPUPOJAC, KPHUCTAJJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJijisipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYpPbI, TEPMOC, CUCTEMA OTOILICHUA
JAOMOB, T'HI'POMECTPLBI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynmona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

OJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU
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[TocrosinubIi 3nekTpudecKuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R,+R,
1 1 2 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=]+I;R=2.
o o 2
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MAarHUTHOW MHIYKIIHH
31 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuuecxue pabomol
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOpPA;  MOUIHOCTH
3.16 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHJIBI TOK4, BO3HHUKAOUICTO B IIPOBOJHHUKE
(pespropLI, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU

CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IMOIICPEUYHOTO CCUCHUA U
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YIEJIBHOTO COIPOTUBJICHUSI.
[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: DIEKTPHUECKUE SBICHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJe 3eMIId, JPei( MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: 3SJEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (puMepsr), ANEKTPUYECKHUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIGKTPOJBHTATeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHUS CBETa
3.23 JHucnepcus cBera
394 JIunza. Xox nydeil B nuH3e. POKYCHOE pacCTOSIHUE JMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mpruoopbl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHus cobuparoriei JMH3bI (10 CBONCTBY paBEHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), moka3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOuparommiel JTHH3bI;, W3MEHEHUs (OKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHULIE «BO3JYX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: O4YKH, TepHCKoM, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
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PagnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnbiThl Peszepdopna no paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atoMHOTO siipa. M30TOMBI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, paJMO0aKTUBHOE W3JIyY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M 4eJIoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbIN JT03UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuKa
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* Ousuka 9 xmacc/ Ileppmmkun U.M., I'yrhuk E.M., MBanoB AWM. u gap. AkuuoHepHOE
obmectBo «M3natenscTBO «lIpocBenienne

 Ousuka 9 kmace/ Ilepprmkma A.B., I'yrhuk E.M. OOmectBo ¢ orpaHu4eHHOU
0TBETCTBEHHOCTHIO «[[PODA»; Axkunoneproe obmiectBo «M3aarensctBo «IIpocBemienue»
 ®msuka 9 wmace/ Ileppimkua A.B. OOmecTBO ¢ OTrpaHMYEHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

METOANYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. Ilporpammbl ocHOBHOro obmero oOpasoBanus. @Dusmka. 7 — 9  kijacchl
(aBTOprI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma mo ¢usuke. 7 kmacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepemkua A.B. ®usuka. 7 kimacc. Y4eOHUK uisi 00Ie00pa30BaTEeIbHBIX YUPEIKICHUN .
M.:[Ipoda. 2011 5. Jlykamuk B.U. CoopHUK BOMpOCOB M 3amad mo ¢usuke. 7-9 i — M.:
[Ipocsemenue, 2010. —192c.

8 KIIACC

1. PabGowas mporpamma. ®wusuka. 7 — 9kjaccel: y4eOHO-METOIUYECKOTO IMOCOOMS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotum. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl  ocHOBHOro oOmiero oOpa3oBanms. @Puswmka. 7 — 9  Kiaccel

(aBTopsl: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas mporpamma mo ¢usuke. 7 xinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUYEOHUKOM:
4. Tlepeimkua A.B. ®@usuka. 7 kimacc. Y4eOHHUK uisi 0OIIe00pa3oBaTEeIbHBIX YUPEKICHUN .
M.:Ipoda. 2011
5. Jlykammk B.M. CoopHuK BompocoB U 3a1a4 no ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.
6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE paOOThI. —5-€
n3nanune,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®msuka. 7 kmacc. JlabopatopHbeie paboThl. KOHTpoJIbHBIC 3amaHus. —
Caparos:Jluueit, 2014.
8. «KonTtponbHo-u3MeputenbHbie Marepuansl. ®Pusuka. 7 knacc/Coct. H.M. 3opun. — 2-e
u3 ., nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroandeckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:
10.A.B. Ileppikun ®uznka-8xn 2017 M. JIpoda
11.H.B. ®unonoBuy Meroaunueckoe nmocodue 2015 M. Ipoda
12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJbHBIE paboTh-§ kimacc 2017 M.
Hpoda 13.B.B. Illaxmarosa ,0.P. lllepep Auarnocruueckue padotsl -8 kinacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. [To3zoiickuit Coopurk Bomnpocos u 3agau 2015 M. [poda
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9 KJIACC

1. Pabouas mporpamma. ®Pusumka. 7 — 9kimaccel: Yy4eOHO-METOAMYECKOTO IMOCOOuUs
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)
2. Ilporpammbl  oOcHOBHOro obmero oOpasoBanus. Pusumka. 7 — 9  Kimaccel

(aBTOprl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kmace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YYEOHUKOM:

4. Tlepeimkua A.B. ®@usmka. 7 kimacc. Y4eOHUK i 0OIIe00pa3oBaTeIbHBIX YUPEKJACHUN .
M.:JIpoda. 2011

5. Jlykamuk B.1. COopHuk BomipocoB u 3a1a4 no usuke. 7-9 k. — M.: [Ipocsemienue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcrtaxoBa T.B. ®dusuka. 7 kmacc. Jlabopartopusie pabGotbl. KoHTponbHblE 3amaHusd. —
Caparos:Jluneit, 2014.

8. «KoHTpoJIbHO-M3MepHuTeIbHbIe MaTepuaiibl. ®Pusmka. 7 kmacc/Coct. H.M. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToanueckoe nmocoomne/ A.E. Mapon.- M.: JIpoda,
2011.- 123c.: KoHTpoJIBHBIE U CaMOCTOSITENIbHBIE pabOTHl TO (u3nke. 9 Kiacc: K y4eOHUKY
A.B. Tleppiikuna, E.M. T'yrauk «®usuka 9 xmace» / O.U. I'pomnea. — M.: U3natenbctBo
«Ox3ameny, 2014. Tectel o ¢usmke. 9 knacce: k yaeouuky A.B. Ilepeimkuna, E.M. I'yrHuk
«Dusuka 9 kmacey» / O.U. I'pomueBa. — M.: U3natensctBo «Ok3ameny», 2010. dusuka. 9 iacc.
TemaTnueckue TecTOBBIE 3agaHus I noaroTosku k 'MA. / aBT.- cocT.: M.B. Bboiiaenko, O.H.
MupomkuHa. — Apocnasib: OO0 «Akaaemus pazButus», 2014.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
7 KJIACC
1. bubnroreka — Bcé mo npeamery «dusuka». — Pexxum nocryma: http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Peskum mocryna: http://fizika-class.narod.ru
3. Enmunas koyuiekuus 1HQPOBBIX 00pa30oBaTelbHBIX pECypcoB. — Pexum gocryma:
http://school- collection.edu.ru
4. luTepecHble MaTepUaIbl K ypokaMm (PU3HKH 110 TeMaM; TeCThI 110 TeMaM; HarJIsAHbIe TI0COOus
K ypokam. — Pexxum mocryma: http://class-fizika.narod.ru
5. Iludposbie 0OpazoBaTenbHbie pecypchl. — Pexxum goctyma: http://www.openclass.ru
6. DneKTpoHHbIE y4eOHUKH 110 pu3uke. — Pexxum pocryma: http://www.fizika.ru
8 KIIACC
1. Bubnmoteka — Bcé mo npenmery «dusuka». — Pexxum moctyna: http://www.proshkolu.ru
2. BuzmeoomnbITsl Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru
3. Enunas koutekinmsi UUQPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — PexuMm pocryma:
http://school- collection.edu.ru
4. VIHTepecHble MaTepHabl K ypokaM (PU3UKH MO TeMaM; TECThI 110 TeMaM; HarJIsAHbIe MOCOOUs
K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru
5. [ludpossie oOpaszoBaTenbHbIe pecypchl. — Pexxum nocryna: http://www.openclass.ru
6. DnexTpoHHBIE yueOHUKH 10 (usnke. — Pexxum nocryna: http://www.fizika.ru
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9 KJIACC
1. BuzeoomnsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

2. Enmunas kojulekuuss UUGPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

3. UHTepecHbIe MaTepralibl K ypokaM (DU3MKH TIO0 TeMaM; TECThI TI0 TeMaM; HATJISITHBIC TI0CO0us
K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTebHbIC pecypchl. — Pexxum mocrtyma: http://www.openclass.ru

5. DaeKTpoHHbIe yueOHUKH 110 pu3uke. — Pexxum pocryma: http://www.fizika.ru
6.lucranionnass mkona Ne368 http://moodle.dist-368.ru/  OtkpsiThiii  kinacc. CereBoe
oOpasoBatenbHOE coobIecTBo. http://www.openclass.ru/node/109715

7.Enunas KOJUIEKIIUS U (HPOBBIX 00pazoBaTEeIbHBIX peECypcoB.
http://schoolcollection.edu.ru/catalog/ 8.  denpepanbHblii  HEHTp  WHPOPMAIIMOHHO-
oOpasoBaTenbHBIX pecypco. http://www.fcior.edu.ru/

9. UnrepHer ypoxk. http://interneturok.ru/ru/school/physics/

10. Tazera «1 cenTs0Ops» MaTepuainsl o ¢usuke. http://archive.1september.ru/fiz

11. Auumaru pusnyeckux oobekToB. http://physics.nad.ru/

12. YKuBas ¢usuka: oOyqaronias nporpamma. http://www.intedu.ru/soft/fiz.html 13. dusuka.ru.
http://www.fizika.ru/
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