JIOKYMEHT HOZMCAH IPOCTOM
3NE IIHCEIO

MYHULIUITAJIBHOE BIOJ’KETHOE OBIHEOBPA3OBATEJIBHOE YUPEXJIEHUE
"CPEJHSISI OFIIIEOBPA3OBATEJIBHAS IIKOJIA Ne 34 UMEHHM 51-OM APMUHA"
MYHUIIMIIAJIBHOI'O OBPA30OBAHUS 'OPOJICKOM OKPYT CUM®EPOIIOJIb

PECIIYBJIMKHU KPbIM
(MBOY "COLL Ne 34 um. 51-oit Apmun" r. Cumdeporors)

PACCMOTPEHA INPUHSATA YTBEPXIAIO
PykoBonurens [IHIMO Ilenarornyeckum COBETOM Hupexrop
MBOY "COIL Ne34 um.51-o#
B.B.JIuBanoBa Apmun"
ITporokon Ne 1 r. Cumdeponons T. A. TeperymnoBa
oT «20» aBrycra 2026 r. IMporokon Ne 18 «24» arycra 2026 T.
OT «24» aBrycra 2026 T.
COI''TACOBAHA
3aMecTUTeNh AUPEKTOPa 10
YBP
H.B.Conory6

«21» aBrycra 2026 r.

PABOYAS MPOTPAMMA
coctasJieHa ¢ yuerom @PII
1o yueOHoMy npeamerty «Pusuka»
(0a30BbIil YPOBEHD)

Kaace: 8, 9.

Yuurteas: Maasimena J.P.
KpaimpukanuoHHasi KATEropusi: BbICIIAS
Kaace: 7,8

Yuurteanr: Kabdaxa /I.H.

KpaiupukanuoHHasi KATErOpUsi: CeuaAJIUuCT

Cumdeporons 2026



INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3HKe Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs COCTAaBJIEHA Ha OCHOBE
MOJIOKEHUA ¥ TpeOOBaHWMU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBaTenbHON TporpaMmbl, npeacraBieHHbIX B @I'OC OO0, a Ttakxke ¢ yuétoM denepalbHON
paboueii mporpammel BociuTanus u KoHuenimu npenoaBanust yaeoHoro npenaMera «Duznkay.
PaGouas mporpamma no usuke pazpaboraHa Ha OCHOBE CIEIYIOIIMX HOPMATUBHBIX TOKYMEHTOB:

1) ®enepanbHblii 3ak0H 0T 29.12.2012 1. Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoit deneparmny
(C IBMEHEHHUSAMU U JIOTIOTHCHUSIMH ).

2) ®denepanbhbiii 3aKoH 0T 24.09.2022 Ne371-03 «O BHeceHMH u3MeHeHHH B DenepalibHbli 3aKOH
«O06 o6OpazoBanuu B Poccuiickoit ®enepaumn» u crateio 1 DenepanpHoro 3akona «0O06
o0s3arenpHbIX TpeOoBaHusX B Poccuiickoit denepanumy.

3) ®denepasbHbIA TOCYIaPCTBECHHBIA 00pa30BaTEIbHbIA CTAHIAPT OCHOBHOTO OOIIEro 00pa3oBaHus,
YTBEPKACHHBIN MpukazoM MuHuctepctBa oOpasoBanusi W Hayku Poccuiickoir ®enepauuu OT
31.05.2021 1. Ne 287 (¢ m3menenusimu) (nasee — ®I'OC O0O0).

4) Tlpuka3 MunmcrepcTBa mpocsenienus Poccuiickoit ®eneparyn ot 18 mast 2023 roma Ne 370 «O6
YTBEpXKJICHUH (enepaabHOl 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus» (C
W3MEHEHUSAMH).

5) Ilpukasamu MunuctepcTBa mpocseineHus Poccuiickoit ®eneparmu ot 09.10.2024 Ne704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeceHMM H3MEHEHHUH B HEKOTOPbIE IPUKAa3bl
MunucTepcTBa MIPOCBEILEHUSA Poccuiickoit ®denepanuu, Kacarommiecs benepaabHBIX
00pa3oBaTeNbHBIX MPOTpaMM HAaYaJIBHOTO OOIIEro o0pa3oBaHMs, OCHOBHOTO 001Iero 00pa3oBaHUs U
cpeaHero o0miero oopa3oBaHus;

6) Canurapubie mnpaBmia CIT 2.4.4283-26 «CaHUTapHO-IMUAEMHOIIOTHYECKAE TpeOOBaHUSA K
OpraHu3alusM BOCIUTaHUSA U OOyuYeHMs, OTAbIXa M O3J0pOBIEHHA JETeH U MOJOJCKN»,
YTBEPKICHHBIMH ITOCTAHOBJIEHUEM [J1aBHOTO rOCyJapCTBEHHOI'O CAaHMTApHOTO Bpada Pocculickoin
®enepanun ot 02.06.2026 Nel9.

7) TloctanoBienue I'1aBHOTO TOCYAapCTBEHHOTO CaHUTapHOTrO Bpaua Poccuiickoit denepanuu ot 28
sauBapst 2021 r. Ne 2 «OO0 yTBepkaeHHUH caHUTapHBIX npaBwi U HopMm CanlluH 1.2.3685-21
«'urueHnyeckre HOPMaTUBBI U TPeOOBaHUA K oOecreueHuIo 6e30macHOCTH U (W) 0e3BpPEeaHOCTH
JUIs 4eJIoBeKa (PaKTOPOB CPEeIbl OOUTAHUS.

8) Iucemom MunwncrepeTBa mpocsenicHus Poccuiickoit @enepanuu ot 2 mapra 2026 1. Ne 03-320
“O06 uzmenenusix B @OOIT”

9) IucbmMamu MunucTepcTBa 00pa3oBaHus, HayKu U Mosoaexu Pecrnyoianku Kpeim ot 04.03.2026
Nel1X.24-1337/2026, ot 27.03.2026 Nel1X.24-1970/2026.

10) ITucebmamMu MuHKCTEpCTBa 00pa30BaHus, HAyKU U MojoAeku Pecrnyomuku Kpeim ot 31.03.2026
Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407

11) Meroauueckue PEKOMEHIAINH 00 0COOEHHOCTIX MIPETNoIaBaHUHN bu3uKn B
o0mieoOpa3oBaTenbHbIX opranuzanusiax PecryOmku Kpeiv B 2026/2027 yueOHOM rofy.

12) Ycras MBOY "COLI Ne 34 um. 51-oii Apmuun" 1. Cumdeponons, OpuaoKeHHE K
noctaHoBIeHUI0 AaMuHUCTparyn r. Cumdpeponons Pecrryomuku Kpeim ot 05.03.2026 Ne 819.

13) OcHoBHasi 00pa3oBarelibHas MPOrpaMMa OCHOBHOTO o01iero oopazosanus MBOY "COIII Ne 34
uM. 51-oii Apmun" r. Cumbepono:ns (mpukas ot 24.08.2026 Ne 356).

14) Y4eOHblii m1aH OCHOBHOTO obriero obpazosanus MBOY "COII Ne34 um.51 Apmuu" .
Cumopepononst Ha 2026/2027 yu. r. (mpuka3 ot 24.08.2026 r. Ne 357).

15) PaGoyas nmporpamma BocmuTanus (¢ u3mMeHeHussMu) (prikas ot 24.08.2026 r. Ne 392).

16) TTomoxenust o ¢Gopmax, MEPHOIUYHOCTH M TOPSIKE TEKYIIEro KOHTPOJIS YCIIEBAGMOCTH M
IPOMEXYTOUHOM aTTecTanuu odyyatomuxcst B OO ot 24.08.2026 Ne 358.



Conepxanue mporpaMmsl 10 (U3MKE HarpaplIieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYUYHOMH
IPaMOTHOCTH OOYYarOIIMXCS W OPraHU3alMI0 HM3y4YeHHUs (UMK Ha JeSITEeIHbHOCTHOH ocHOBe. B
porpamme 1o (pu3MKe y4uThIBalOTCS BO3MOKHOCTH yU4E€OHOI0O IpeJMeTa B pealn3aluy TpeOOBaHU
OI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M METaINPEIMETHBIM pe3yJibTaTaM OOYyYeHHSs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclHpeiesieHHe ydeOHOro Marepuanga Io rojaaM
o0yuenwus (1Mo Ki1accam), mpeajaracT IPUMEPHYIO MOCJIEI0BATEILHOCTh U3YyUEHHUS TEM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJACP)KaHUS U yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LENbI0 OKAa3aHUS METOAMYECKOW MOMOIIM yUUTEIIO B
co3/laHuM pabouell mporpaMmsl 10 y4eOHOMY MpeIMETY.

Ousnka SABISETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB,
MIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB M SIBICHUM, M3y4aeMbIX XHMHEH,
O6uosnorueii, actpoHomueil u (¢uznueckoil reorpaduel, BHOCUT BKJaJ B E€CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, PeI0CTaBIseT Hanbosee sCHble 00pa3ibl IPUMEHEHHs Hay4YHOTO0 METO1a IO3HAHMS,
TO €CTh CII0Cc00a MOIYYEeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa M3 IIaBHBIX 3a1ad (PU3MYECKOro o0pa3oBaHMs B CTPYKType o0mero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpeEca K HayKe y 00yUaroluXcsl.

W3yuenne (¢usukn Ha 0a30BOM YpPOBHE IMpenrojiaraeT OBJIAJACHHUE  CIETYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:!

® HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPHPETHPOBATH JaHHBIE M HCIOJb30BaTh HAyYHbIE JOKa3aTelIbCTBA IS
MOJTyY€HUs BHIBOJIOB.

Henu wn3ydyeHus (U3MKM HAa YpOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs OIpEAENeHbl B
Konnenmuu mnpenonaBanus ywyeOHoro mnpeamera «®Pusnuka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ @enepauuu, peanu3yoOLMX OCHOBHbIE 00II€00pa3oBaTeibHble  MPOTPaMMBI,
yTBepka€HHON pemenueM Koimernn MunncreperBa mnpocsemenus Poccuiickoit ®denepannn
(mporoxkon ot 3 nexadbps 2019 r. Ne [TK4BH).

Henu usyyenus: pusukm:

e puOOpeTeHHEe MHTEpEeca U CTPEMIICHUS] OO0YJAIOIIUXCs K HAYYHOMY H3YUYCHHIO TPHPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMpPEACTABIEHUH O HAYYHOM MeETOoA€ TNO3HaHMS U  (OpPMHUPOBaHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4YE€HUS OCHOB CTPOCHMS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUHN O poJI GU3UKH IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUl;

® Dpa3BUTHE TIPEJACTABICHHA O BO3MOXHBIX cdepax Oyaymeil mnpodeccrnoHaIbHOU
JeSITeIbHOCTH, CBSI3aHHOM ¢ (U3MKOW, MOJATOTOBKA K JajbHEHIIeMy OOyYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTIKeHHEe 3TUX 1ieieil TporpaMMel 1o (PU3MKe Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
oOecreynBaeTcs pelieHneM CIEIYIOMINX 3a4aY:

e [pHOOpEeTeHHE 3HAHUH O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHHMUYECKUX, TEIUIOBBIX,

AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e [IpUOOpETEeHNE YMEHHMH ONUCHIBATh U OOBSCHATH (PM3UUECKUE SIBICHUS C UCIOJIb30BaHUEM
IIOJIyYEHHBIX 3HAHUI;

® OCBOCHME METOJOB pEIIECHUS MPOCTEHIINX pacu€THBIX 3a7ady C HCIIOJIb30BaHUEM

¢buznyecKrux Moeel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;
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® pa3BUTHE YMEHHUUN HAONIOaTh MPUPOJHBIE SBICHUS W BBINOJHATH OMBITHI, JJA0OpAaTOPHBIC
paboThl M DKCIEPUMCHTAIBHBIC HWCCICIOBAHUS C WCIOIB30BAHUEM HW3MEPHUTEIBLHBIX
npuOOpOB;
® OCBOGHHE MPHEMOB pabOThl ¢ WHPOpPMaNUeH (QHU3MUECKOro CONEpKaHUS, BKIIOYAs
WH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKH, aHATTN3 U KPUTHUECKOE OI[CHUBAHUE
nHpopmanuu;
® 3HAKOMCTBO co cepamu mpodecCHOHATBHONU JEATEeILHOCTH, CBA3aHHBIMU C (PU3HUKOU, U
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMU HA JTOCTIKEHUSIX (PHU3UUECKON HAYKH.
Ha wusyuenue ¢us3uku (06a30BBIi YpOBEHb) Ha YpOBHE OCHOBHOTO OOIIETOo 00pa3oBaHUS
oTBOoAUTCA 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJent0), B 8 kitacce — 68 yacoB (2 vaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B HeZeio).

[Ipennaraemerii B mporpamMmme no (Qu3uKe MnepeueHb Ja00paTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapaKkTep, yUYUTEIb JeNIaeT BEIOOp MPOBEICHHS JIAOOPATOPHBIX PaboT U OIBITOB
¢ Y4€TOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH O0y4arolmuxcs, CIUCKA dKCIEPUMEHTAIBHBIX 3aJlaHui,
MpeIaraéMbpIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMEeHa 10 (HU3HKE.

Hcnoab3yeMblii y4eOHUK, MeTOAMYECKHE MOCOOHS:

®dusuka: 7-i1 knacc: 6a30BbIii ypoBeHb: yueOHuk. /Ileppimkun .M., BanoB A.M. —AkiumonepHoe
obmectBo «M3narenscTBo «IIpocsemenuey, 2023r.
®dusuka 7 xinacc: yueOHuk. /Ilepoimkun A.B.. — M: [Ipoda, 2017r.
®dusuka: 8-i kiacc: 6a30BbIif ypoBeHb: yueOHuk. / [leppinkun .M., IBanos A.U. - AkunonepHoe
obmmectBo «M3narensctBo «lIpocBemenney, 2023r.
®usuka 8§ kiace: yueoHuK. /Ilepprukun A.B.. — M: Jlpoda, 2018r.
®dusuka: 9-it knacc: 6a30BbIil ypoBeHb: yueOHUK. / [lepeimkun . M., I'ytauk E. M., BanoB A. U.,
[TerpoBa M. A. - AkmonepHoe obmiectBo «M3natensctBo «IIpocsemnienuey, 2023r
®usuka 9 xnacc: yueOHuk. /Ilepoiukun A.B.. — M: JIpoda, 2019r.
CoOopnuk 3amad 1o Qusuke. 7-9 Kigaccel: mocoOue I ydaluuxcst 00pa30BaTEeNIbHBIX YUPEKICHU/
B.MN.Jlykamuk, E.B.1BanoBa. - M: IIpocBemenue, 201 1r.

COJAEP)KAHHUE YYEBHOI'O IIPE/IMETA

7 KIIACC

Pa3nes 1. @usuka u e€ posib B MO3HAHUM OKPY’KAIOIero MUpa.

®uszuka — Hayka o mnpupoze. SABneHus npupoasl. PU3NUYECKHE SBICHHS: MEXaHHUYECKHE,
TEIJIOBBIE, YJICKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BeIMUMHBL. V3mepenue ¢usznyeckux BeauuuH. Du3nyeckue MpuOOpHI.
[TorpemHocTs n3MepeHnid. MexayHapoaHas CUCTEMa €AVHULL.

Kax ¢usuka u apyrue ecrecTBeHHbIE HAyKH M3y4aloT Mpupoay. EcTecTBeHHOHAYyUYHBIH METO[
MIO3HAHUS: HAOJIOJEHUE, TOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHHE TMIIOTE3, HKCIIEPUMEHT I10
IIPOBEpKE THUIOTE3, O0bsACHEHHE HalmonaeMoro spieHus. OnucaHue (QU3MUYECKUX SIBIECHUH C
IIOMOILIBIO MOJIECIICH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbIE, DJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MNpuOOPHI M MpoIEaypa NPSIMbIX H3MEPEHUN aHaOTOBBIM U HUGPOBHIM

npudopom.

Jlabopamopuuvie padbomul u onvimel.

1. Omnpenenenue 1eHbI IEIEHUS MIKATBI ©3MEPUTEIHHOTO MMPUOOpa.

2. U3mepeHue pacCTOSHUIA.

3. Usmepenne 00bEMa )KUIKOCTH M TBEPIOTO TeEIa.



4. OmnpeneneHue pa3MepoB MalbIX TE.
W3mepenue TemmepaTypbl 0OpH TMOMOIIM JKUAKOCTHOIO TEpPMOMETpa U JaTyuKa
TEMIIEPaTypBbl.
6. IlpoBenmenue wucciaeqOBaHMS 1O TIPOBEPKE THUIOTE3bl: JAJbHOCTh MOJETAa IIAPHKA,
MYIIEHHOTO TOPU30HTANIBHO, TeM 00JIbIlIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHble CBeJeHUS O CTPOCHHH BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl. ONbIThI, 1OKAa3bIBAIOIINE JUCKPETHOE
CTpOECHHE BEILECTBA.

JIBrxenune wuactul BemecTBa. CBA3b CKOPOCTH JABMKEHUS YACTUI] C TEMIIEPATypOu.
BpoyHnoBckoe nBmxkenwe, auddys3us. B3aumonmelcTBHE YACTHI BEHIECTBA: MPHUTSDKCHUE W
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMS ~ BELIECTBA:  CTPOEHUE  Tra30B, OKUAKOCTEH UM TBEPIBIX
(kpucTauIMyeckux) Ted. B3amMocBA3bp MEXAy CBOICTBAaMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJBIL.

Hemoncmpayuu.

1. HabGmroneHne 6pOyHOBCKOTO IBHIKEHHUSI.

2. HaGmonenue nuddysun.

3. HaOmonenue siBieHUH, OOBSICHSAIONMXCS TPHUTSHKCHHEM WM OTTAJIKMBAHWEM YaCTHIL

BELIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Ouenka auamerpa aToMa METOJOM PSJIOB (C MCIIONB30BaHUEM (oTorpaduit).

2. OnbITHI IO HAOJIOJCHHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbITl IO OOHAPYKEHUIO TEHCTBHSI CUJI MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMOJeiCTBUE TeJl.

Mexannueckoe aBHXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOe ABmxkeHHe. CkopocTs. CpenHss
CKOPOCTh IPU HEPAaBHOMEPHOM JABM)KEHUU. Pacuér myTu U BpeMEeHU JABUKECHHUS.

SIBnenue uHepuMu. 3aKOH MHEpLUUU. B3aumoelicTBue Ten Kak NpUYMHa U3MEHEHUsI CKOPOCTH
JNBWKEHHsA Tell. Macca Kak Mepa MHEpTHOCTH Tena. IlnoTtHocTe BemectBa. CBA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIeCTBA.

Cuna Kak XapakTepUCTUKa B3auMojecTBus Tei. Cuina ynpyroctd U 3akoH ['yka. 3smMepenue
CUJIBI C TIOMOILBIO JUHAMOMETpa. fIBJeHHE TATOTEHUS U cuiia TshkecTH. Cuila TSDKECTH Ha JPYTUX
mianerax. Bec Tena. Hesecomocth. CliokeHHE CHJI, HANpaBICHHBIX 1O OJHOW MPSMOM.
PaBHopeiicTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUS U TpeHue nokod. TpeHue B npupoze u
TEXHUKE.

Jemoncmpayuu.

HabmroneHrne MexaHU4ecKoro IBHKEHUS Tena.

N3mepenune ckopocTH MPsIMOJIMHENHOTO JBM)KEHUS.

Habmronenue siBeHUs] HHEPIIUH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOIEMCTBUH TEJL.

CpaBHeHHME MacC 1O B3aUMOJEHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlaﬁopamopubte pabomovt u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JIBWKEHHUS (IIapuKa B KHUJIKOCTH, MOJEIH
INEKTPUYECKOTO aBTOMOOUIIS U TaK Jjaiee).

2. OmpeneneHue CpeaHEedl CKOPOCTH CKOJBKEHHsS OpycKa WM [IapuKa I10 HAKJIOHHOU

IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO Tea.

4. OnbITel, JEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsDKeHHs (AedopMaliu) MPYKUHBI OT
IIPWIOKEHHOMN CHUIIBI.

5. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHS CKOJBKEHHsS OT Beca Tela U
XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEH.
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Ne5. HUccnenoBanue 3aBUCUMOCTH PACTsDKEHUs (JedopManvn) MpyKUHBI OT MPUIIOKEHHON
CHUJIBL.

Ne6. HM3ydeHne 3aBUCHUMOCTH CHJIBI TPEHMsI CKOJIBKCHMs OT Beca Tejla M Xapakrepa
COIPUKACAOIINXCS TIOBEPXHOCTEH.

Pa3znea 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH U ra3os.
JaBnenue. CriocoObl yMEHBIICHUSI U yBEJIMUYEHUs AaBieHus. /laBneHue raza. 3aBUCUMOCTh
JaBJieHHs ra3a oT 00béMma, Temmepartypsl. Ilepenaya maBneHus TBEPABIMU TeNaMU, KHUJIKOCTIMU U

razaMu.

3akon Ilackansa. IlHeBMaTmyeckue MaIIMHBL. 3aBHCHMOCTD JaBJICHUA XHUAKOCTHU OT

riyounsl. ['uapocratnyeckuii mapagokc. CooOmiaromuecs cocyasl. [ napaBmudeckre MexaHu3Mbl.
Atmocdepa 3emnm u atmochepHoe agaBieHHe. [IpUYMHBI CyIIECTBOBaHMS BO3MYIIHOW
obonoukn 3emun. OmnbiT Toppuuennu. H3mepeHue aTtMocepHOro IaBie€HUS. 3aBUCHMOCTh
aTMOC(EpPHOTO JaBJICHHUs OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops! mist u3mepenus: aTMochepHOro
JABJICHUS.
JleficTBHE XHUIKOCTH M Tra3a Ha MOTPYKEHHOE B HUX Teno. BrlTanmkuBaromas (apxumenoBa)
cwia. 3akoH Apxnmena. [InaBanue ten. Bo3ayxomnnaBaHue.

emoncmpayuu.

1. 3aBucuMOCTb AaBJIE€HUA ra3a OT TEMIEPATYPHI.

2. Tlepemaua maBneHHs KUIKOCTHIO U TA30M.

3. CooOmiaronyecs Cocyabl.

4. T'mapaBnuyeckuil mpecc.

5. TlposiBnenue neicTBUS aTMOC(HEPHOTO TaBICHUSI.

6. 3aBHCHMOCTH BBITAJIKHBAOIIEH CHJIBI OT 00BEMA MOTPYKEHHOW YACTH TEJIa M TUIOTHOCTH
KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue miaBaHuUs TeN: MJIaBAaHUE WM MOTPYKEHUE TET B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEM TeJla U JKUIKOCTH.

Jlabopamopnvie padomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tesa B BOJIE OT 00bEMa MOTPYKEHHON B KHUJIKOCTh YaCTH
Tena.

2. OrmpeneneHne BBITATKUBAIONMIEH CHIIBI, ICHCTBYIOIICH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKUBAIOUICH CUIIBI, IEHCTBYIOIICH HA TEJIO B )KHUIKOCTH, OT
MaccChl Tela.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI, AEHCTBYIOLIEH HA TEJO
B )KMJIKOCTH, OT 00bEMa MOTPYKEHHOM B MKHUAKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHMPOBAaHHME JIOJKHM U OIpeaercHue e¢€

rpy30H01EMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprusi.

Mexanundeckas pabota. MOIIHOCTb.

[IpocThie MEXaHWU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBHMIIO paBHOBECHS phlYara.
[IpumeHeHne mpaBuiIa paBHOBECHS pbluara K 0J0Ky. «3omotoe npaBuioy» Mexanuku. KITJ[ mpocThix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckast sHeprus. KuHeTudeckas M NOTEHIMaIbHAs 3Heprus. lIpeBpaineHue oIHOTO
BUJIa MEXaHWYECKOM YHEPTUHU B IPYroil. 3aKOH COXPAHECHUSI SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padomot u onvimol.

1. Ompenenenue paboOThl CHIBI TPEHUs] MNpPU PABHOMEPHOM JBWKEHUM Tejaa IO
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUI paBHOBECHS phIvyara.

3. Usmepenue KIIJI HakIOHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM dHEPTUu.
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Pa3pen 6. TensioBblie IBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKON TEOPUM CTPOCHMs BellecTBa. Macca u
pasmepsl  aTOMOB M MOJeKyJd.  OnbITbl, MOATBEPKIAIONIME  OCHOBHBIE  IIOJIOKEHHUS
MOJIEKYJISIPHOKMHETUYECKOM TEOPUH.

Mopnenu TBEPAOro, KHUIKOTO M ra3o00pa3HOr0 COCTOSHUN BemiecTBa. Kpucrtamimueckue u
amopdHubie Tena. OOBSICHCHHE CBOMCTB ra30B, JKUJIKOCTSH M TBEPIBIX TEJ HA OCHOBE ITOJOXKCHHIMA
MOJIEKYJISIPHO-KMHETHYECKOM  Teopuu. (CmauuMBaHWE W KaNWUISIPHbIE sABJICHUS. TerjoBoe
pacIIMpPEHUE U CHKATHE.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O ABMKEHUS YacTUll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHsI BHYTPEHHEN SHEPrUu: TEIIoNnepeaya U copepiieHne padoTsl. Bus
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonmuyecTtBo TemmoTel. YaenpHas TEIUIOEMKOCTh BEHIECTBA. TeIIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHeHHe TermiuoBoro Oamanca. [lnaBneHue u OTBepleBaHHWE KPUCTAITMUYECKHX
BEILIECTB. Y eibHas TemioTa miasineHus. [lapoobpazoBanue u konaencanus. Vcnapenue. Kunenue.
VYnaenbHas Teruiota mapooOpa3oBaHHsS. 3aBUCHMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHUA.

BnaxxnocTs Bo3yXa.

DHeprus TOIUIMBA. Y IeTbHAs TEIJIOTa CrOPAHUS.

[Mpuntmner pabote! TemnoBsix apurateneid KI1J[ teruioBoro neuratens. TenaoBeie IBUTATENN
Y 3al1UTa OKPYXKAIOIIEH CPEedbI.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTUH B TEIUIOBBIX IPOIECCAX.

emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBHKEHUSI.

Hab6monenue nuddysum.

Hab6mroneHue siBneHN cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

HabmoneHne TemioBoro pacimpeHus Ted.

N3menenne naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAaHUU WIIA OXJIAKICHUM.

[IpaBuna n3MepeHus TeMnepaTypsl.

Bunael Tenonepenaum.

OxJnaxieHre Ipy COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiieHUU padOThl BHEITHUMU CHIIAMHU.

0. CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaGnronenue KUmeHwus.

12. HabmroeHre moCTOSTHCTBA TEMIIEPATyPhl MPH TUIaBIICHUH.

13. Monenu TeIIOBBIX JBUTATEICH.

Jlabopamopnusie pabomul u onvimel.

OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKEHUS.

OnbITHI IO BRIPAIIMBAHHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUSI TA30B, )KUIKOCTEH U TBEPIBIX TEIL.

Onpenesnenue JaBieHUs BO3ayXa B OaJUIOHE IINPHIIA.

OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIaBJIICHHSI BO3[yXa OT €ro 00BhEMa U HarpeBaHUs

WM OXJIQXKJICHHUSL.

[IpoBepka ruMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI  CTOJOMKA KUAKOCTH B

TEPMOMETPHUUYECKOIN TpyOKe OT TeMIIepaTyphl.

7. HaGmrogeHnne W3MEHEHMUsS BHYTPEHHEW HSHEPrUM Teja B PE3yJIbTaTe TEIUIoNepeaayn U
paboThl BHEITHHUX CHIL

8. HccrenoBaHue SBICHUS TEIUIOOOMEHA IPH CMEITUBAHUY XOJIOHON M TOPSTYCH BOJIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, MOIYYSHHOTO BOJOM MPHU TEIJIO0OMEHE ¢ HArpeThiM
METaJUTMYECKUM IIMITHHIPOM.
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10. Ompenenenue yaenbHOM TEMI0EMKOCTH BEILIECTBA.

11. VccnenoBanue nporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIIOTHI IUIABICHUS JIb/A.

Paznen 7. DiiekTpryeckre 1 MAarHMTHbIE sIBJICHUS.

Onexrpuzanus Tenl. J[Ba pona 3ieKTpUYECKUX 3apsaloB. B3aumopeilicTBue 3apsKEHHBIX Tell.
3akon Kynona (3aBUCHUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsOKEHHBIX Tel OT BEIUYHMHBI 3aps/ioB U
PAcCTOSIHUS MEX1Y TeJlaMu).

Dnextpuueckoe mojie. Hampspk€HHOCTH siexTpuueckoro mois. [IpuHnum cyneprno3unuu
ANEKTPUYECKUX 0JIEH (Ha KAYUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTApHBINA dekTpudeckuit 3apsia. CTpoeHue aToma.
[IpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPaHEHMS 3JIEKTPUUECKOTO 3apsija.

DNEeKTpUUeCKUid TOK. YCJIOBUA CYUIECTBOBAaHUS OJEKTPUUECKOro Toka. VcTouHuku
[IOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOro TOKa (TEIUIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

Onextpuueckas uemnb. Cuna Toka. DnekTpuyeckoe HanpsikeHre. ConpoTuBIeHUE TPOBOJHUKA.
ViensHOE compoTHBIEHUE BemlecTBa. 3akoH Owma anga ywactka nenu. llocnenoBaTensHoe u
napaijieJIbHOe COeIMHEHNE TIPOBOIHUKOB.

PaGora u MomHOCTH AnekTpudeckoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudyeckue 1enu u
MOTpeOUTENH IIEKTpUUECKON I3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[locTostHHble MarHuThl. B3aumMopaeilcTBME TOCTOSHHBIX MAarHUTOB. MarHuTHOe TOJE.
MarauTHOe noje 3eMJIM U €ro 3HadeHue JJid Ku3HU Ha 3emiie. OnbIT Opcteaa. MarauTHoe mnoje
3JIEKTPUYECKOro ToKa. [IpuMeHeHue 31eKTpOMAarHuToOB B T€XHUKE. JlelicTBME MarHUTHOIO MOJIs Ha
MIPOBOJAHUK C TOKOM. DJIEKTPOJBHUraTeNb MOCTOSHHOTO TOKa. Mcronb30BaHue 3MeKTpoBUraTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onerrer @apanes.  SBneHnme  snexkTpoMarHuTHOM — uHAyKIuW. IIpaBwno  Jlenna.
OnektporeHepatop. CrnocoObl MOMY4YeHHS DIEKTPUYECKOM DHEPTUU. DNEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.

JIBa pojia 3JEKTPUUECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEJl.
Y CTpolCTBO U IEHCTBHE JIEKTPOCKOIA.
DJIIEKTpOCTATUUECKAsE UHTYKIIUS.

3aKOH COXpaHEeHHsI IJEKTPUUECKUX 3aPsIIOB.

[IpoBOIHUKYN U TUATIEKTPUKH.

MonenupoBaHue CHIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
HcToyHnKy TOCTOSITHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

0. DNeKTPUYECKHiA TOK B )KUKOCTH.

1. I"a30BBIit pa3ps.

12. 3mepeHue CUITBI TOKa aMIIEPMETPOM.

13. U3mepeHnue 3NMeKTpHUUECKOro Hanps>KEHUS! BOTbTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHUH.

15. B3aumoielicTBUE MOCTOSIHHBIX MarHUTOB.

16. MozxenupoBaHre HEBO3MOKHOCTH Pa3IeIICHUs ITOJIFOCOB MarHHTA.
17. MonenupoBaHuEe MarHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.

19. MarauTtHoe 1oje ToKa. DIeKTPOMarHur.

20. JleicTBME MarHUTHOTO ITOJISI HA TIPOBOJIHHUK C TOKOM.

21. DnexTpoABUraTeIb MOCTOSHHOTO TOKA.

22. ViccrienoBaHue SBJICHUS JICKTPOMATrHUTHON WHTYKITHH.

RROoOo~NO~wNE



23. Onertel Dapajest.

24. 3aBUCUMOCTD HANpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOSHUKHOBEHHUS.

25. DexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomot u onvimel.

OnpIThI 110 HAOIOEHUIO SJIEKTPU3ALUHU Tl HHIYKIUEH U IPU CONTPUKOCHOBEHUHU.

HccnenoBanue nqeicTBUS 3MEKTPUIECKOTO OIS HA MPOBOJHUKH U AUIICKTPUKH.

COopka u mpoBepka padOoThHI MEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenune u peryTupoBaHue CHIIBI TOKA.

N3mepenue u peryiarpoBaHUe HATIPSKECHHUS.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3HCTOp, OT COMPOTUBIICHUS

pe3ucTopa M HANPSHKEHUS Ha PE3UCTOPE.

7. OnbITHl, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JIEKTPUYECKOTO CONPOTHUBICHHUS MPOBOTIHUKA
OT €ro JUIMHBI, TUIOUIaI1 MOTIEPEYHOT0 CEUCHHUS U MaTepuaia.

8. IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MPH TMOCIEIOBATEILHOM COCIMHEHHH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBwiia sl CHIIBI TOKA TPH MApAJUIETHHOM COSTMHEHUH PE3HCTOPOB.

10. Onpenenenne paboOTHI HNEKTPUUYECKOTO TOKA, UITYILIETO Yepe3 PE3UCTOpP.

11. Onpenenenre MOIIHOCTH IEKTPHUUIECKOTO TOKA, BBIJICTIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HampsHKEHHs Ha
HEM.

13. Onpenenenne KIIJI narpeBaress.

14. VccnenoBaHre MarHUTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MarHUTOB.

15. 3y4yeHre MarHuTHOTO TOJIsI TOCTOSTHHBIX MATHUTOB MPHU UX O0BEIUHEHUH U Pa3ACICHUH.

16. MccnenoBanue ASHCTBUS SJICKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBHUS KATYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HANPaBJICHHUS TOKA B KaTYIIIKE.

18. Nzy4yeHwue neiCTBUS MAaTHUTHOTO OISl HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3y4eHue padOThI AJIEKTPOIBUTATEIIS.

20. Usmepenune KII1JI anekTpoaBuraTebHON YCTaHOBKH.

21. OnbITBl MO HCCIAEAOBAHUIO SIBJICHHSI JJIEKTPOMATHUTHOW HMHIYKUIUU: HCCIIEIOBaHHUE
W3MEHEHUH 3HAYCHUsI M HATIPABIICHUS WHAYKIIMOHHOTO TOKA.

ogakrwbdpE
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Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe naBumkeHHe. MarepuanpHas Touka. Cuctema otcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOro  JIBIDKEHMs. PaBHOMepHoe  mpsMojuMHeWHoe JBuWkeHue. HepaBHoMepHOe
npsiMoJiuHetHOe ABM>keHne. CpeiHsasl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBHIKEHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJuHEHHOe nBrokeHne. CBoOomaHOe maneHne. OmbITh
lanunes.

PaBHOMepHOE ABMKeHHE TO OKpykKHOcTH. [lepmon u wacrota oOpamienus. JluneiiHas u
yIJIOBast CKOPOCTH. LIEeHTpOCTPEMUTEIIBHOE YCKOPEHHE.

ITepBriii 3axkon HproroHa. Btopoit 3akon Heiotona. Tperuit 3axkon Hprorona. Ilpuniun
CYHEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEeHUS! CKOJIBXECHUS, CHJIa TPEHUS MOKOS,
JIpYTUE BUJIBI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpEHUE CBOOOTHOIO MajieHus. [[BuxkeHue
mwia”eT Bokpyr Counnua. IlepBas kocMuyeckas ckopocts. HeBecoMocTh U meperpys3ku.

PaBHOBecue MarepuanbHOM TOUKU. AOCONMOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIIEHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynec Tena. M3MeHenue ummynbca. Mmmnynbe cuibl. 3aKOH COXpAaHEHUS HMITYJIbCA.
PeakTuBHOE NBHXKEHUE.



Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEpPruu
u pabotel. [loTeHnManpHas dHEPrus Tela, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnmanpHas
SHEprus cxkatol npykuHbl. KuHeTtnueckas sHeprus. Teopema O KHHETHMYECKON SHEPruu. 3aKOH
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTrO JIBUXKEHUS TeJla OTHOCUTENIbHO Pa3HBIX TEN OTCUYETA.

2. CpaBHeHHE MyTEH U TPACKTOPHIA IBUKEHHS OJTHOTO M TOTO K€ TeJia OTHOCUTENBHO Pa3HbIX
TEJl OTCYETA.

3. H3MmepeHue CKOPOCTU U YCKOPEHHUS MPSIMOJIMHEHHOTO JBUKECHHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

5. HaOmionenue IBHKEHUS Tella 0 OKPYKHOCTH.

6. HaOmonenne MexaHUYECKUX SBICHHA, TPOUCXOSIINX B CUCTEME OTcUETa « Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUN OTHOCUTEIBHO KaOuHEeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJla U JEMCTBYIOLIEH Ha HErO CUIIBIL.

8. HabmroneHue paBeHCTBa CUII IPU B3aUMOJICHCTBUY Te.

9. H3meneHue Beca Teja MPH yCKOPEHHOM JIBIKECHHH.

10. Ilepenaua umitynbca pyu B3aUMOJICHCTBUH TeII.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOICHCTBUU TEI.

12. CoxpaHenue UMIyJIbca MPHU HEYIIPYTOM B3aUMOECHCTBUM.

13. CoxpaHeHue UMITyJIbCa IMPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGnroieHre peakTUBHOTO BUKCHHS.

15. CoxpaHeHue MexaHU4eCKO SHEPrUuy MPU CBOOOTHOM MaJICHUU.

16. CoxpaHeHue MEXaHWYECKOM SHEPruy MPU ABMKEHUH TeJla MO IEHCTBUEM NPy KUHBI.

Jlabopamopuwvie padbomul u onvimel.

1. KoncTpyupoBaHMe TpakTa sl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO JBM)KEHUS IIapHKa
VI TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTH CKOJIBKEHHs Opycka WIM JBH)KEHUS MIapUKa II0
HAKJIOHHOM ITIOCKOCTH.

3. OmpeneneHue YCKOPEHHUS Tela IpH PAaBHOYCKOPEHHOM JBIKEHHHM TI0 HAKJIOHHOU
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBI)KEHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

5. IIpoBepka rumoTesbl: €CiIM MPHU PAaBHOYCKOPEHHOM JABIDKCHHM 0€3 HayalbHOW CKOPOCTH
MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHUS OT CUJIbl HOPMAIBHOTO JaBJICHUS.

7. Omnpenenenne K03 PUIMCHTA TPEHUS CKOITBKEHUS.

8. Omnpenenenue KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOTBl CHIBI TPEHHS TPU PABHOMEPHOM JBIDKCHHM Tela  TI0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CWIBI YHOPYTOCTH TpPH TOABEME TIpy3a C HCHOIH30BAHUEM
HETOJIBUYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. M3y4denue 3akOHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexann4yecKkue Ko1e0aHus U BOJTHDI.

KonebarenpHoe paBukeHne. (OCHOBHBIC XapaKTCPUCTHKH KOJIEOAHWH: TEPHOA, 4YacToTa,
aMIuiMTyaa. MaTtemaTuueckuid W NPYKUHHBIA ~ MaaTHUKH. [IpeBpaleHwe SHepruu mpu
KoJ1e0aTeILHOM JIBHUKEHHH.

3aryxawomue konebaHus. BwiHykneHHble KoneOaHus. Pe3onanc. MexaHWYecKHe BOJHBI.
CgoiicTBa MexaHW4YeCKUX BOJH. [IpomosbHBIE U MONIepedYHbie BOJHBI. J[JTMHA BOJHBI U CKOPOCTH €&
pacrnpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPJOM Telle, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOTa ToHA. OTpaxkeHue 3Byka. MHppa3Byk U yabTpa3ByK.



Jemoncmpayuu.
Habmonenue xonebanuii Tes moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmionenne BBIHYKIEHHBIX KOJeOaHUI U pe30HaHCca.
Pacripoctpanenue mpoAoabHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).
HabumroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HaHC.
ﬂaﬁopamopnbze padomol u onvimol.
1. OmpeneneHue 4acTOTHI U IEpUOAA KOJIEOAHUNH MATEMAaTHYECKOTO MasTHUKA.
2. OmpeneneHue 4acTOTHl U IeproJIa KoJIeOaHU PY>KUHHOTO MasiTHHKA.
3. HccnenoBanue 3aBUCHUMOCTH TEpUOa KONeOaHUI MOJBEIICHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NepHo/ia KoneOaHU NMPy>KUHHOTO MasiTHUKA OT Macchl rpys3a.
[IpoBepka He3aBUCHMMOCTHU TepHoJa KoieOaHuil Ipys3a, NOJBEUIEHHOIO K HUTH, OT MaccChl
rpy3a.
6. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOJia KOJIeOaHNH PYKWHHOTO MasiTHAKA OT
MAacchl Ipy3a U )KECTKOCTH NPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOTO MaIeHUsI.
Pa3nes 10. D1eKTpOMarauTHoOE 1oJie H 3JIeKTPOMATHUTHBIC BOJIHBI.
DNeKTpOMarHUTHOE MoJjie. DJIEeKTPOMarHuTHbele BOJHBI. CBONCTBA 31EKTPOMArHUTHBIX BOJIH.
[IIkana 371eKTpOMarHUTHBIX BOJIH. VICIIO/Ib30BaHNE DIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBaA CBETA.
Jlabopamopuuvie padbomul u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C OMOIIBI0 MOOMIIBHOTO Tene(oHa.
Pasznen 11. CBeToBbI€e siBJICHHS.
JlyueBass mopens cBera. Mcrounuku cBera. IIpsMonuHENHHOE pacnpoOCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBeta. [1mockoe 3epkano. 3akOH OTpaXXeHHUsI CBETA.
[Ipenomnenne cBera. 3akoH IpenomieHUs cBeTa. [losHOE BHyTpeHHEE OTpakKeHUE CBETa.
Hcnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX CBETOBOAX.
JIunza. Xop nyueit B nmuH3e. OnTHyeckas cuctema (oToanmapara, MEKpOCKOIA M TEJIECKOIA.
I'ma3 xak ontuueckas cuctema. baM30pyKoCTh U JalbHO30PKOCTb.
Paznoxenne Gemoro cBera B crektp. OmbiTel HpioToHa. CllO)K€HHE CIEKTPANBHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsiMonMHEITHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyuenue n300pakeHUii B INIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTuyeckuii CBETOBO/IL.
Xona nyueil B coOuparolei JIMH3e.
X0 Jy4deu B paCCEeUBAIOLLIEH JIMH3E.
[TonydyeHnne n300paxeHuit ¢ TOMOIIbIO JINH3.
[MpunHumn neiicTBus gporoanmnapara, MUKPOCKOMA U TEIECKOIIA.
10 Monens riasa.
11. PaznoxkeHue Oenoro cBeTa B CIIEKT).
12. Tlony4yenue 6em0ro CBeTa MpH CIIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopnvie padomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJjla OTPa’KEHUsI CBETOBOT'O JIy4a OT yIJla Ia/IeHuUs.
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H3ydeHne xapakTepuCTHK N300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTU yIJia IIPEJIOMJIEHUS CBETOBOI'O JIyda OT yrja MaJeHHsl Ha
IPaHULIE «BO3AYX—CTEKIIO».

[Tonyuenue nzo0paxeHuil ¢ MOMONIBIO COOUPAIOIIIEH JTUH3BI.

Onpenenennie pOKyCHOro pacCTOSHUSL U ONTHYECKON CHIIBI COOMPAIOLIEH JINH3HI.

OMnBITHI IO Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.

OnBITHI 110 BOCTIPUSITHIO I[BETA MPEAMETOB MIPHU UX HAOIIOJEHUH Yepe3 [IBETOBbIE (PUIBTPHI.

Pa3zle.11 12. KBaHTOBBIE SIBJICHHS.

Omnswitel Pesepdopna u mnanerapuas mozens atoma. Mopens atoma bopa. HMcmyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u raMma-usnyudenus. CTpoeHue aroMHoro sjapa. Hykinonnas
MOJIeJIb aTOMHOTO siipa. M3oronsl. PagnoakruBHble npeBpamienus. [lepuon nomypacnaaa aTOMHBIX
sanep.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOTO M MacCOBOIO YHCEN. DHEprusi CBs3U
aTOMHBIX szaep. CBsi3p Macchl U dHepruu. Peakuuum cunTe3a u nenenus snep. Vcrounukn sHeprun
CoHIa u 3BE31.

Snepnas sHepretuka. /leficTBus paAMOaKTUBHBIX U3JIy4YE€HHUI Ha )KUBbIE OPraHU3MBbI.

emoncmpayuu.

CriexTpbl U3TyYeHHsI U TIOTJIOIEHHMSL.

CrieKTphl pa3auyHbIX Ta30B.

CrnexTp BoJiopoJa.

Hab6monenue tpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIINX U3TYyYSHUH.

Peructpanus nznmydeHusi pupoJHbIX MUHEPAJIOB U POJAYKTOB.

ﬂaﬁopamopnue padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUECHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHUE DSHEPrUM YACTHIBI 10 TOPMO3HOMY NyTH (110

dhoTtorpadusim).

3. U3mepenue pagroakTUBHOTO (OHA.

IToBTOPHUTEIBbHO-00001IAO M MOIYJIb.

[ToBTOpUTENHEHO-0000IIAIONINI MOTYSIb TPEIHA3HAYEH AJIsI CUCTEMAaTH3alMu U 0000IIeHHs
MPEIMETHOTO COJEP>KAaHUSI U OIbITa JNEATEIbHOCTH, NPUOOPETEHHOIO MPH M3YyUYEHUU BCEro Kypca
¢u3uKy, a TaKkKe AN MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHYy MO (U3HKE I
00y4Jaromuxcsi, BEIOpaBIIUX 3TOT YU4EOHBIN MpeIMeT.

[Ipu n3ydeHnu JaHHOTO MOJYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCSA BUBI ACSITEIbHOCTH, Ha
OCHOBE KOTOpBIX 00€cTeuyuBaeTcsi AOCTH)KEHHE IMPEAMETHBIX U METalpeJIMETHBIX IUIaHUPYEMbIX
pe3ynpTaToB 00ydeHus, (HOpPMHUPYETCS €CTECTBEHHOHAY4YHas TPAaMOTHOCTh: OCBOEHHE Hay4HBIX
METOJIOB HCCIEIOBAaHUS SBJICHUM MPUPOABI M TEXHUKH, OBIAJEHUE YMEHUSIMU OOBICHITDH
¢u3nveckue SBICHUS, IPUMEHSS MOJTyUYeHHbIC 3HAHUS, PeIIaTh 3aJaqd, B TOM YUCIIE KaueCTBEHHBIC
U DKCIIEpUMEHTAJIbHbIE.

[IpuHIMNIHATBHO NEATEILHOCTHBIM XapakTep JaHHOIO pasjieia pealu3yeTcs 3a CUET TOro, 4To
oOy4aroIrecs BHIMOIHSIOT 33aJaHNs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUH PacNO3HABaTh M HAYYHO OOBICHATH (pU3MUYECKUE SIBICHUS B
OKpYKarollel MpUpo/ie U OBCEITHEBHOM KU3HU;

WCIOJIB30BAaTh HAyYHBIE METOJBI HMCCIECNOBAaHUS (PU3MUYECKUX SBICHUA, B TOM YHCIE JUIS
MIPOBEPKU TUIOTE3 U MOITYUCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HamOOJE€e BaXXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJOTHUH,
HanpuUMep, MPaKTHYECKOTO HCIOJb30BAHUS PA3IUYHBIX MCTOYHHWKOB DHEPIMHM HA OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTUU.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA
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N3yyenne ¢u3nku Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HAIMPABIICHO HA JIOCTIKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
B pesynbrare nzydenus GpuU3MKu Ha ypOBHE OCHOBHOTO 00111ero o0pa3zoBaHus y o0Oy4aronierocs
OyayT chOpMHUPOBAHBI CIICYIOIINE THYHOCTHBIC PE3YJIbTATHI B YACTH
1) naTPpHOTHYECKOT0 BOCIIUTAHUS
® - TMPOSBICHHE HMHTEpECa K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW (pu3mueckoun
HAYKHU;
® - [ICHHOCTHOE OTHOULICHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpa:kaIaHCKOro M TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA
® - TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYUMBIX M ITHUYECKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MTPUMEHEHHUEM JOCTHKEHUN (U3HKHY;
® - OCO3HAaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JAESATEIBHOCTH YUEHOTO;
3) 3cTEeTH4YeCKOro BOCITUTAHMS
® - BOCIPHUITHE DCTETUYECKUX KadecTB (PU3MUECKOW HayKu: e€ TapMOHUYHOIO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI0 TO3HAHUSA:
® - OCO3HaHHE IIEHHOCTH (U3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpPa, OCHOBBI
Pa3BUTHUSA TEXHOJOTHUH, Ba)KHEUILIEH COCTABIISIIOIIEH KYJIbTYPBI;
® - pa3BUTHE HAYYHOH JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeTbHOCTH;
5) dpopmupoBanusi KyJbTypbl 310POBbS M IMOIIHOHAJIBLHOTO 0J1IArONOJYYHsI:
® - OCO3HAHHE IIEHHOCTU 0E30MacCHOTO 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTU MpPaBHJI 0€30IIaCHOTrO IMOBEACHUS Ha TPAHCIOpPTE, HA JOPOrax, ¢ JJIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIIOBUSX;
e - cOopMUPOBAHHOCTh HaBbIKa pedICKCUH, IPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y APyroro 4ejaoBeKa;
6) TPy10BOT0 BOCTIUTAHUSA:
® - aKTHBHOE ydYacTHME B PEIICHHH MPAKTUYECKHX 3aJad (B paMKax CeMbH, 00pa3oBaTElbHOU
OpraHu3aIuy, TOpoJa, Kpasi) TEXHOJOTUUECKOW 1 COIMAIbHOM HAMpPAaBICHHOCTH, TPEOYIOMUX B
TOM YHCJIe U (PU3HMUECKUX 3HAHUI;
® - UHTEpeC K MPAKTHUYECKOMY M3yUYeHUI0 podeccuil, CBSI3aHHBIX C PU3UKOI;
7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:
® - OpUEHTAIWS Ha IPUMEHEHHE (PU3MUECKHUX 3HAHUH JIJIS pelIeHMs 3a1a4 B 00J1aCTU OKPYKAIOIICH
Cpelbl, IJIaHUPOBAHUS MOCTYNKOB U OLIEHKM MX BO3MOKHBIX IMOCIEICTBUI ISl OKpY’Karolen
Cpeabl;
® - OCO3HaHHE TM00aTBFHOrO XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX pPelIeHus;
8) amanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM COIHAJIBHOI U MPUPOIHOI cpeabl:
® - MOTPeOHOCTh BO B3aWMOJICHCTBUU TPH BBIMOJHCHUN HMCCICIOBAHUN U MPOCKTOB (PUIUUCCKOU
HAIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTUX;
® - [IOBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TEIHLHOCTD;,
® - OTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHWU, B TOM 4YUCIE (DOPMYITHPOBATH HJEH, MIOHSATHS,
TUIOTE3bI O (PU3UUECKUX O0BEKTaX U SBJICHUSX;
e - 0CO3HaHME Je(DUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (QU3UKH;
® - [UTAHWPOBAHHUE CBOETO PA3BUTH B MPHUOOPETCHUN HOBBIX (PM3HMUECKUX 3HAHUM;
® - CTpEeMJICHHE AaHAM3UPOBATH U BBIABISTH B3aWUMOCBSI3U MPUPOJBI, OOIIECTBA U PKOHOMHUKHU, B
TOM YHCJIE C UCTIOIB30BaHUEM (PU3NYECKUX 3HAHUM;
® - OIICHKA CBOUX JICHCTBUH C yUETOM BIIUAHUS HAa OKPYKAIOILYIO CPEy, BO3SMOXKHBIX TJI00ATIbHBIX
MOCJIEACTBHIA.



METAIIPEJMETHBIE PE3YJIbTATbHI

B pesynbrare ocBoeHUs nporpamMmbl o pU3MKe Ha yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y

oOyuatomierocsi OyayT cGOpPMHpPOBAHBI  MeTampeIMeTHble  Pe3yJbTaThl, BKIIOYAIONIUE
MO03HaBaTeJIbHbIE YHUBEpCATbHbIC YUeOHbIE AeMCTBHSI, KOMMYHUKATUBHbIE YHUBEpPCaJIbHbIC YUeOHbIE
JIeCTBUS, pETyJIATUBHBIE YHUBEPCAIbHBIC Y4eOHbIC JEHCTBHS.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBLIC yqeﬁﬂble JeHCTBUSA

Ba3oBble ornyeckue aeicTBus:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKK 00BbEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(HUKAIMKA, OCHOBAHUS JUIi OOOOIICHHUS W
CpaBHEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYUS B paccMaTpuBaeMbIx (akTax, HTaHHBIX U
HAOITIOICHUSX, OTHOCAIINXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABIISITH IPUYMHHO-CJIC/ICTBEHHbBIE CBSI3U MPU M3YYCHUU (PU3MUYECKUX SBICHHHA U MPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICTYKTHBHBIX U MHIYKTHBHBIX YMO3AKIIIOUCHHUH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJITUYNH;

CaMOCTOSITEIBHO BBIOMpPATh CMOCO0 pemieHus ydeOHOW (u3udeckor 3amaum (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHHMs, BHIOOP HambOosiee MOAXOJAIIECTO ¢ yU4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBaTebcKue 1eiicTBUS:

UCTIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIBCKIUI HHCTPYMEHT ITO3HAHHS,

OPOBOJUTH MO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIM (U3NYecKuid
9KCIEPUMEHT, HEOOIIBIIIOE HCCIIeI0BaHNE (PU3MUECKOTO SBIICHUS;

OLICHUBATh HA TNPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OPMAIMIO, IOJYyYEHHYI0 B XOJIE
UCCJIETOBAHMSI WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJUPOBaTh OOOOIIEHUS M BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, OIIBITA, UCCIICOBAHUS;

IOPOTHO3UPOBATh BO3MOXHOE JajbHEHIIee pa3BUTHE (U3NYECKUX IPOLECCOB, a TaKKe
BBIJIBUTATH TPEATIOIIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHSIX M KOHTEKCTAX.

Paborta ¢ naopmanmeii:

NPUMEHSATh Pa3jMYHble METO/bI, HHCTPYMEHTHI U 3alpochl IPpU MOHUCKe U 0TOOpe MH(pOpMaluu
WIN IaHHBIX ¢ YYETOM MPEATIOKEHHOHN yueOHOH pu3nueckoil 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATHL MHPOPMAIUIO PA3ITMYHBIX BHIOB U
dbopM mpecTaBIeHNUs;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO (opMy TpencTaBieHUs HHPOpMaALMM U
WLTIOCTPUPOBATH pellaeMble 3aJ]a4i HECIIOXKHBIMH CXEeMaMH, AuarpaMMaMi, UHOU Tpadukod u
X KOMOMHAIUSIMH.

KomMyHHUKaTHBHbIe YyHHBepcalbHble Y4eOHbIe [eliCTBUSA:

1) oOmenne:
B XO0Jl¢ OOCYXJICHHs y4eOHOTO MaTepuaya, pPe3ysIbTaTOB JIAOOPATOPHBIX PAbOT M TPOEKTOB
3aJlaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEeMbl M BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha
pelIeHne 3a1a49¥ U MOITIepKaHue 0J1aroKenaTeIbHOCTH OOIIECHUS;
COIIOCTaBJISITh CBOM CYXJICHHUS C CYXICHUSIMH IPYTrUX YYaCTHHUKOB JHAJIOra, OOHApyXHUBaTh
pa3iauvue U CXOACTBO MO3UIINI;
BbIpa’XaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U MIMCbMCHHBIX TCKCTAX;
nyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIOJHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMS, IPOCKTA);

2) coBMeCTHasl IeSI TeJIbHOCTh:



[OHUMAaTh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHJHOW M WHAMBHUIYaJbHOH pabOTHI IpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATD IIETTH COBMECTHOW NIEATENFHOCTH, OPTaHU30BBIBAThH JCHCTBUS 1O €€ JOCTHKEHUIO:
pacnpenensaTh posid, o0CYKAaTh MPOLECCHl M PE3yIbTaThl COBMECTHOM paboOThl, 0000ILATH
MHEHHS HECKOJIBKUX JTIIOACH;

BBINOJIHATH CBOIO YacTh paboThI, TOCTUTAsl KAUECTBEHHOT'O pe3yJibTaTa Mo CBOEMY HalpaBJICHUIO
U KOOPJMHUPYS CBOU AECUCTBUS C APYTUMH WIEHAMH KOMaH/Ibl;

OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUI TPOMYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE 1eiiCTBUS
Camoopranu3anusi:

BBIABIISITH TMPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOUIMX JJs peIICHUsS
(Gu3nUecKux 3HaAHUMH;

OPUEHTUPOBATbCA B PA3NIMYHBIX MOAXOAAX NMPHUHATUS PELICHUH (MHAMBUIYalbHOE, NPUHATHE
pelleHys B rpynne, IpUHATHE PELICHUH TPYIIIOoit);

CaMOCTOSITEJIBHO COCTABIIATh AITOPUTM pelIeHHUs (PU3MUECKOM 3a/1auM UM IJIaHa MCCIeIOBAHUS
C Y4Y€TOM WMEIOUIMXCS pPECypcoB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh
npeJiaraéMble BApUaHThl PELICHUH;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTpo.TIL, 3MOLMOHAJbHBINA HHTELJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJIaraTh MIaH €€ U3MEHEHMS,

OOBSICHATH MPUUUHBI JOCTHIKEHUS (HEAOCTHKEHMS) PE3yJIbTaTOB JESTEbHOCTH, 1aBaTh OLICHKY
IpUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (HU3UYECKOTO
WCCJEeIOBAaHUSI WJIM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILUXCS CUTYalHM,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeka B XOJ€ CIOpa WM JUCKYCCHU Ha HAyYHYIO TEMY,
NOHUMAaThb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HA OUIMOKY MPH pelieHUH (PU3UYECKUX 3a7a4 WM B YTBEP)KICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPABO JIPYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K xoHmy oOydeHus B 7 KJjacce MpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE IOJKHBI

OTpakaTh C(HOPMHUPOBAHHOCTD Y OOYHAFOIINXCSI YMECHHM:

HUCIIOJIB30BAaTh IIOHATHUA: (1)H31/I‘-I€CKI/IC U XHUMHUYECKHE SBJICHUA, Ha6J'II-OI[€HI/IC, OKCIICPUMCHT,
MOJIeTlb, TUTOTE3a, €AUHHIIBI (U3UYECKUX BEITUYMH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpHOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpHOE, MPSIMOJIUHEHHOE), TpaeKTopus, paBHOJACHCTByOmas cuna, aedopmarms
(ympyrasi, miacTu4deckas ), HeB€COMOCTh, COOOIIAIOIITUECS COCY/IBI,

pasnuyath sBiieHus (U Qy3us, TeII0BOe ABMKCHUE YaCTHII BEIIECTBA, PABHOMEPHOE JIBIIKCHUE,
HEPAaBHOMEPHOE [IBU)KCHUE, WHEPIUS, B3aWMOJICHCTBHE TEJ, PAaBHOBECHE TBEPABIX TEl C
3aKpEIUIEHHON OCBhIO BpalleHUs, Mepeaada IaBICHUs TBEPABIMHU TEIaMU, KUJIKOCTIMU U ra3aMH,
aTMoc(epHOE JIaBJICHUE, TUIABAHUE TEJl, PEBPALICHUS MEXaHUYCCKOW SHEPTHH) MO OMHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KaIOIIEM MUPE, B TOM YHCIE
du3ndeckue SIBICHUS B TPUPOC: MPUMEPHI JABMKEHHS C PA3IHYHBIMU CKOPOCTSIMHU B XKHBOH U
HEXMBOW MpPHUpOJE, NEHCTBUE CHIJIBI TPEHHS B NIPUPOJE U TEXHHUKE, BIMSHHE aTMOC(HEpPHOro
JIABJICHUS] HA )KMBOHM OpraHW3M, IUIABaHUE PBIO, PhIYard B TEJE YeJOBEKa, MPU 3TOM MEPEBOIUTH



MPAKTHUYECKYIO 3a/layy B y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (U3HUECKUX
SIBJICHUI;

OTHCHIBATh M3YYCHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, UCTIONB3YS (PH3NYECKUE BEITMYUHBI
(macca, 00OBEM, TUIOTHOCTH BEIIECTBA, BpPEMs, IyTh, CKOPOCTb, CPEAHSS CKOPOCTb, CHJIA
YOPYTOCTH, CHJIA TSDKECTH, BEC Tela, CUjla TPeHHs, AaBieHue (TBEPAOrO Tena, KUIKOCTHU, rasa),
BBITAJIKMBAIONIAS CHJIA, MEXaHW4Yeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOX((UITUEHT TOJE3HOTO ACHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTCHIIUATbHASI DHEPTHS ), TIPH
OTIMCAaHUU MPABWIBHO TPAKTOBATh (PM3UYECKHUI CMBICI UCIIOJI3YEMbIX BEJIMYWH, UX 0003HAYCHUS
U eIUHUIBI (GU3UUYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIIUE NAHHYIO (DU3UYECKYIO
BEIIMYMHY C IPYTUMHU BEJIMYWHAMH, CTPOUTH TpadWKH W3YUYEHHBIX 3aBUCHUMOCTEH (HU3UUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUA U TPOIECCHI, HCIOIB3Ys IpaBuUiia
CJIOKEHMsI CUJI (BIOJIb OHOM IpsAMOI), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pbluyara (0J10Ka), «30J0TO€ MPABUIO» MEXaHHKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPrUM, TPU OSTOM JlaBaTh CJIOBECHYIO (OPMYJTUPOBKY 3aKOHAa U 3allUChIBATh €T0
MaTE€MaTUYECKOE BBIPAKEHUE;

OOBSACHATh (pU3MUECKHe SIBICHUS, MPOLECChl M CBOMCTBA TEJl, B TOM 4YHCIE€ U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUYMHHO-CIICJICTBEHHBIC CBSA3H,
CTPOUTH OOBSCHEHHE U3 |—2 JOTMYECKHUX IIAaroB ¢ OMOpod Ha 1-2 H3ydYEHHBIX CBOMCTBA
bU3HYECKUX SBICHUN, PU3NICCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemathk pacuéTHbie 3ama4ul B 1—2 JEHCTBHS, WCIONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
bu3nYecKue BEJMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3aJa4yd 3alHChIBaTh KPaTKOE YCIOBUE,
MOJICTABJIATh (PU3NYECKUE BEIMUYUHBI B (DOPMYIIBI U MPOBOJIUTEH Pacu€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAWUMBIC [UIsl pEelIeHUs 3a7aa4, OICHUBATh PEATUCTUYHOCTH IOTYUYEHHOMN
bu3NYECKOil BETUYHHBI;

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEIIMTh MPH MOMOIIU (PU3HUUECKHX METOJOB, B
OTIMCAaHUU WCCJICIOBAHMS BBIJICTSATH IMPOBEPAEMOE MPEATONOKEeHHE (TUIOTE3y), pa3audaTh H
UHTEPIIPETUPOBATH MMOTYYCHHBIN pe3ybTaT, HAXOJUTh OIIHMOKH B XOJI€ OMbITA, 1eJaTh BHIBOJIBI IO
€ro pesyJbpTaTam;

MPOBOJIMTH OMBITHI 1O HAOJIONCHUIO (PU3UYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TEI:
dbopMynupoBaTh TpOBEpsieMble MPEIINONIOKEHUs, COOUPAaTh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMUs, 3aMMUCHIBATH X0/ OMBITa U (DOPMYITHPOBATH BHIBOJIBI;

BBITIOJIHATh TPSIMBbIE HU3MEPEHMsI PACCTOSIHUS, BPEMEHH, MacCChl Tena, OO0BEMA, CHIBl M
TEMIIEPATypPhl C UCIOJIB30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHU
prOOPOB C YIETOM 3aJaHHON aOCOFOTHOMN MOTPEITHOCTH U3MEPECHHUI;

NPOBOJNUTH HCCJIECIOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOW BEINUYHMHBI OT JAPYyroil ¢
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH TYTH PAaBHOMEPHO ABHKYILETOCS Tejia OT
BpEeMEHH [BW)KCHUS Tella, CHUIbl TPEHHUS CKONBXKEHHs OT Beca Teja, KayecTBa 00paboTKH
MOBEPXHOCTEH TET W HE3aBUCHMOCTHU CHJIBI TPEHHUS OT IUIOMIATM COTPUKOCHOBEHHS TEJ, CHJIbI
YOPYTOCTH OT YJUIMHEHUS MIPYKUHBI, BRITATKUBAOIIEH CUIIBI OT 00BhEMa MOTrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTH OT TUIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBHIA MJIaBaHUS Tell, YCIOBHI paBHOBECHS pbluara v 0JI0KOB), y4acTBOBATh B
TJIAHUPOBAHUH YIECOHOTO MCCIIEIOBAHUSA, COOMPATh YCTAHOBKY M BBITIONHITH U3MEPEHUS, CIETYS
NPEIJIOKEHHOMY TUIaHy, (PUKCUPOBATH pPE3yJIbTaThl MOMYyUYEHHOW 3aBUCHUMOCTH (U3HUYECKUX
BEIMYMH B BHJC NPEJIOKECHHBIX TaOIUIl W TpaduKOB, JeNaTh BBIBOJABI 10 pe3yJibTaTaMm
UCCJIEI0BAHUS;

MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKMX BETUYMUH (TUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJIOTO Tela, CWJIA TPEHUS CKOJNBKCHUS, MaBJICHUE BO3/yXa, BBITAJKUBAIONIAS CHUJIA,
NEUCTBYIOIAs HA TOTPYXKEHHOE B )KUIKOCTh TeNO, KOA(POUIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX



MEXaHU3MOB), Cleays MNPeJI0KEHHOW HHCTPYKLUUH: IPH BBINOJIHEHUM H3MEpPEeHud codupartb
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAYECHUE UICKOMOM BEJIMYMHBIL;
co0II01aTh MpaBMiIa TEXHUKH OE€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000y I0BaHUEM;
yKa3blBaTh TNPUHLUIBI JAEHCTBUS HPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY/bl, 0apOMETp, pbluar, MOJBMKHBIA M HETIOJBMKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTH;
XapaKTepu30BaTh MPUHLUIBI ACHCTBUS HM3YyYCHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOUCTB C
Omopoil Ha UX omnucaHus (B TOM UHUCHIE: NOAUIMIHMKH, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MUYECKUX SBICHUH W HEOOXoauMmble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
OPUBOJUTH NpPUMEPHl (HAXOAUTh MHGOPMALMIO O MpUMepax) MPAKTUUYECKOrO HCIOIb30BAHMS
(Gu3MUecKUX 3HAHUI B MOBCEHEBHON JKU3HU Ul oOecnedyeHus: 0€30MacHOCTH NMpHU OOpAIEHUH C
npubopaMyd M TEXHUYECKUMH YCTPONCTBAMH, COXpPaHEHHsI 3/10pOBbS U COOJIOACHHS HOPM
JKOJIOTHUYECKOI0 IIOBEJICHUS B OKPYXKAIOLIEH Cpelie;
OCYILECTBIIATh OTOOp MCTOYHMKOB HMH(popManuu B VHTepHETe B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HUMEIOIIMXCA 3HAHMM M IIyTEM CpPAaBHEHMs DPA3IUYHBIX
UCTOYHUKOB BBIICNATH HMHGPOPMALMIO, KOTOpas SBISIETCS NPOTHBOPEYMBOM WM MOMKET OBbITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IIPU  BBIIOJHEHUU YUYEOHBIX 3aJaHUNl HAYYHO-TIONYJSIPDHYIO JIUTEpaTypy
(GU3MUECKOro CoJepXaHus, CIPaBOYHbIE MaTepHalbl, pecypcbl ceTh VIHTepHeT, BlajgeTh
npuéMamM KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHuss WHGOPMALUMU M3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbBIE KpAaTKUE MUCbMEHHBIE H YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHMKOB
UHPOpPMALUU (PU3UUECKOTO COAEPIKaHUs, B TOM YHCIE IMyOJUYHO JeNIaTh KpPaTKUe COOOIIEHUs O
pe3ynbTratax NpOeKTOB WM Y4eOHBIX HCCIENOBaHUM, MPU 3TOM TPAMOTHO HCIOIb30BATh
U3yUYCHHBII MOHATUIHHBIN anmnapar Kypca (pU3UKH, CONPOBOXKIATh BBICTYIICHHE MIPE3CHTAINCIH;
IpU BBINOJTHEHUU YyYEOHBIX NMPOEKTOB U UCCIENIOBAaHUNA pachpesensTh 005S3aHHOCTH B IpyNIe B
COOTBETCTBUM C IIOCTABICHHBIMM 3a/la4aMM, CJIEAWTHh 3a BBIIIOJHEHMEM IIJJaHA JIEWCTBUH,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TPYNINbI, BHICTPaUBATh
KOMMYHHUKAaTUBHOE B3aHUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K xoHiy oOydeHus B 8 kiacce IpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTDH y OOYUAIOLIHXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTAIJIMUECKHE W aMOp(Hble Teja, HACHILEHHBIA U
HEHACBIUICHHBI Map, BIAXKHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHSS OJHEPIUs, TEIJIOBOU
JIBUTaTeNlb, SJEMEHTApHBIA D3JIEKTPUYECKUH 3apsl, HJIEKTPUUYECKOe TI0Jie, TPOBOJHUKU MU
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MarHUTHOE TIOJIE;

pasznuyath sBIEHUS (TEIJIOBOE PACIIMPEHHME U C)KaThe, TeIUlolepesayda, TEIIOBOE PaBHOBECHE,
CMauuBaHHe, KaWUIPHbIE SBIEHUS, UCIApEHHE, KOHJAEHCAlMs, IUIABJICHHE, KPHCTaJIU3aLus
(oTBepaeBaHME), KUIIEHHE, TeIulonepenada (TEIUIONPOBOJHOCTb, KOHBEKIMS, H3IIyYEHUE),
JJIEKTpHU3alMsl Tell, B3aUMOJAEHCTBHE 3apsioB, JEHCTBUSA DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEHCTBUE MAarHWTOB, JEWCTBHE MAarHUTHOIO IOJIA HAa MPOBOJHUK C TOKOM,
9JIEKTPOMAarHuTHasl MHIAYKIKSA) 1O ONHCAHHUI0 UX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOe SIBIICHUE;

pacro3HaBaTh MPOSIBIECHHE U3YUCHHBIX (PU3NYECKHX SBICHUN B OKPY’KAIOLIEM MHpPE, B TOM YHCIIE
¢u3uueckue SBICHHUS B IPHUPOJE: NOBEPXHOCTHOE HATSIKCHHWE W KaNWUISIPHBIC SIBICHUS B
Opupoze, KpUcTajjibl B Ipupoje, uzinydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
o0pa3oBaHue poOChl, TYMaHa, UHES, CHEra, dJIEKTPUYECKHE SBICHUS B aTMoc(hepe, dIEKTPUIECTBO
KMBBIX OpPraHW3MOB, MarHUTHOE Mojie 3eMid, Apel¢ MOIIOCOB, POJIb MATHUTHOTO MOJS IS



KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, TPU 3TOM NEPEeBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICTISITH CYIICCTBEHHBIC CBOMCTBA (IPU3HAKH) (PH3UIECKUX SBICHUI;

OTHCHIBATh M3YYCHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, UCTIONB3YS (PH3NYECKUE BEITMYUHBI
(Temmepatypa, BHyTPEHHSSI SHEPTHs, KOJUYCCTBO TEIIOTHI, YEIbHAS TEIUIOEMKOCTH BEICCTBA,
yAenbHas TEIUIOTAa IJIaBJICHHsI, YAeIbHas TeIIoTa MapooOpa3oBaHus, yieabHas TeII0Ta CropaHus
TOIUTNBA, KOI()(PHUIMEHT TOJE3HOTO IEHCTBUS TEILIOBOW MAIWHBI, OTHOCHUTEIbHAS BIAKHOCTH
BO3/yXa, OJIGKTPUYECKHUH 3apsij, CHJa TOKa, JIJIEKTPUYECKOE HAMPSIKEHUE, COMPOTHUBICHHE
MIPOBOJIHUKA, YACIBHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta M MOITHOCTH AJIEKTPHUUYECKOTO TOKA),
OpU ONHWCAaHWW TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT HCIOJNBb3YEMbIX BEJIUYHH,
0003HAYCHUSI W CIUHUIBI (PU3UICCKUX BEIWYMH, HAXOMHUTH (POPMYJIBI, CBS3BIBAIONINC JTAHHYIO
bu3NYECKyI0 BEIHMYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTH T'padUKH H3yYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEIMYNH,

XapaKTepU30BaTh CBOWMCTBA TeJI, (U3MYCCKUE SIBICHHUS W TIPOIECCHI, HCIIONB3YS OCHOBHEIC
MOJIO’KEHUSI MOJIEKYJIAPHO-KHHETUYECKON TEOPHH CTPOEHUS BEIIECTBA, MPUHIIUI CYNEPHO3UIIHH
noJie (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma s ydacTka Ielu,
3akoH J[[xoyns—JIeHia, 3aKkoH COXpaHeHHs DHEPTHH, IIPH 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aIACHIBaTh €T0 MATEMATHIECKOE BBIPAKCHHCE;

OOBSACHATh (PM3MUECKHE IPOIECCHl M CBOWCTBA TEN, B TOM YHCJIC M B KOHTEKCTE CHUTYAIlHid
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATh MPUUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BbsicHeHHe u3 1—-2 JOrMuYecKkux ILIaroB ¢ Omopod Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiath pacuéTHble 3a1addl B 2—3 NEHCTBHS, HCIIONIBb3Ys 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE
¢uznyecKkue BEMUYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJaud 3alHChIBATh KPATKOE YCJIOBHE,
BBISIBJISITH  HEJIOCTATOK JAHHBIX JUIS PEMICHUS 3a/Jadyd, BbIOMpaTh 3aKOHBI W (POPMYJIBI,
HEOOXOaUMBIC Ui €€ pelIeHUs, MPOBOAUTH PAcUY€Thl M CpPaBHUBATh IMOTYYCHHOE 3HAYCHUE
(bU3HYECKOI BEIMIMHBI C H3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPH IMOMOIM (DH3UYECKHX METO/OB,
UCTIONB3YSl OMUCAaHUE WCCIEIOBAHMS, BBIICIATH MHPOBEPSIEMOE TMPEINONOKEHUE, OIICHUBAThH
MPABHIILHOCTD MOPSIKA MPOBEICHUS UCCIICIOBAHHUS, ICIIATh BBIBO/IBI;

MPOBOJIMTH OIBITHl M0 HAONIONCHUIO (U3MUYECKUX SIBICHUN WM (U3HYECKUX CBOHCTB TeEI
(KanmuiIsipHBIE  SIBJICHMS, 3aBUCUMOCTH JIaBIICHUS BO3AyXa OT ero oObéMa, TemIepaTryphl,
CKOPOCTH TIpoIlecCa OCThIBAHHS ¥ HArpeBaHUS TPH H3IYYCHHH OT I[BETa H3ITyJaroen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUs BOJABI OT TEeMIIEpaTyphl >KUIKOCTH H
IIOMAan €€ IOBEPXHOCTH, JJISKTPU3ANMUSA TEI W B3aUMOJCHCTBUE JJICKTPUYCCKHUX 3aps/IOB,
B3aMMOJICHCTBIE TOCTOSSHHBIX MAarHUTOB, BU3YyaJH3alldsi MArHUTHBIX TOJIEH TIOCTOSTHHBIX
MarHWTOB, JCHCTBUS MAarHUTHOTO IIOJII Ha IMPOBOJHUK C TOKOM, CBOHCTBA JJIEKTPOMArHHWTA,
CBOMCTBA  DIJIGKTPOJBWTraTeNs  TOCTOSHHOTO  TOKa):  (opMynaupoBaTh  MpOBEpsieMble
TIPEIITOJIOKEHUS, COOMPATh YCTAaHOBKY M3 TMPEIOKESHHOTO 000PYI0BaHHUS, OTIMCHIBATEH X0/ OIBITA
U GOPMYyIIUPOBATH BHIBOJIBI;

BBITOJTHATH NMPSIMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEILHOM BIAXXHOCTU BO3yXa, CHUJIbI TOKA,
HANPSDKEHUST C HCIIOJIb30BAHHEM aHAJIOTOBBIX TPUOOPOB M JATYMKOB (DU3MUYCCKUX BEIUYHH,
CpaBHHUBATh PE3YJNbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIIEIOBAHWE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEJIMYMHBI OT JIPyrod c
UCTIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTh COMPOTHBIICHHUS TIPOBOIHUKA OT €T0 JUIUHBI,
TUTOIIA T TIOTIEPEYHOTO CEUCHUS U YJISITBHOTO COMPOTHUBIICHUS BEIIECTBA IMMPOBOHIKA, CHITBI TOKA,
UAYIIETO Yepe3 MPOBOIHUK, OT HAMPsDKEHUs Ha MPOBOJHUKE, UCCIEIOBaHNE TOCIIEI0BATEIHHOTO
Y MapajuIeIbHOTO COCTMHEHU TTPOBOHUKOB): TUTAHUPOBATH MCCIIEIOBAaHNE, COOMPATh YCTAHOBKY
U BBHINOJHATH W3MEPEHHs, CIeAys MPEeAJIOKCHHOMY IUIaHy, (HUKCUpOBaTH pPe3yJbTaThl
MOJlyYeHHOW 3aBHUCHUMOCTH B BHAE TalOnuil M TpadukoB, AenaTh BBIBOJABI IO pe3yJibTaTam
UCCJICTOBAHMS;



IPOBOJUTH KOCBEHHBIE HM3MEpPEeHMs (U3UUECKUX BEJIWYMH (yJelbHas TEIUIOEMKOCTh BEILECTBa,
COTIPOTHBIICHUE TPOBOJHMKA, pabOoTa W MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHUs, cOOUpaTh SKCIIEPUMEHTABHYIO YCTAaHOBKY, CIEAys MPEeAN0oKEHHOM MHCTPYKIHU, H
BBIYHCIISITH 3HAUCHUE BEJTMYUHBI;
coOIIOIaTh MpaBHUiIa TEXHUKH OE€30MaCHOCTH NpU paboTe ¢ J1adopaTOpHBIM 000y I0BaHUEM;
XapakTepu30oBaTh IMPHUHLUIBI JCHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTIOPOM Ha UX OMHUCAHUs (B TOM YHCIIE: CUCTEMAa OTOIJICHHS IOMOB, TUTPOMETD, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK DJICKTPUUECKON SHEPTUH, IJIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIbHBIC AJIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUUECKUE MIpeIOXPaHUTEIH,
AIIEKTPOMArHUT, JJIEKTPOJBUTATENIb MOCTOSHHOTO TOKa), HWCMONb3ys 3HAHHUA O CBOMCTBax
(bU3HYEeCKUX SIBJICHUN U HEOOX0IUMbIe (PU3MYECKHUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PUCYHKaM (JKHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATENb
BHYTPEHHETO CTOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI JJIEKTPHUECKUX Lene ¢
[OCJIE/IOBaTeAbHBIM M MapajyieIbHbIM  COEIMHEHHEM 3JIEMEHTOB, pas3jiuyas YCJIOBHBIE
0003HAUEHUSI AIIEMEHTOB MICKTPUUYECKHX TICTICH;
NPUBOJIUTh TPUMEPHI (HAXOAWTH WH(POPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
busznyecKkrux 3HaHWN B MOBCEIHEBHOW >KU3HM I o0ecrieueHns 0e30MacHOCTH U OOpallleHuH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPaHEHHs 3I0pOBbS W COOJIOACHUS HOPM
9KOJIOTHUECKOT0 TTOBEJICHUS B OKPYKAIOIIEH Cpe/e;
OCYUIECTBIIATh TOUCK HHGMOpManuu (U3NYECKOro cojepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHN M IMTyTEM CPaBHEHUS JIOTIOHUTENIbHBIX HCTOYHUKOB BBIICISTh HH(OPMAIIHIO,
KOTOpasi SBJSETCS IPOTUBOPEUMBOI UITU MOXKET ObITh HEJOCTOBEPHOM;
UCTIONIB30BaTh MPH  BBHINIOJHEHWH Y4YEOHBIX 3aJaHWil  HAYYHO-TIONMYJLIPHYIO JIUTEpaTypy
(¢u3MUecKoro CcoJepXkaHus, CIPaBOYHBIE MaTepHaibl, pecypchl ceTd VHTepHeT, BIAAETh
npuéMaMMu KOHCIIEKTHPOBAHMSA TEKcTa, MpeoOpazoBaHus WMHGOpMAlMU M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE U KPaTKHE YCTHbIE COOOILIeHHs, 000011ast HHPOPMaLUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COAEpIKAHUS, B TOM UHUCIE ITyOJUYHO MPEACTABIATH
pe3yNbTaThl MPOEKTHOM WJIM HCCIEIOBATEIbCKOM JESITENbHOCTH, MPU OSTOM TPaMOTHO
UCTIOJIb30BaTh M3yUYEHHBIN NMOHATHIHBIA ammapar Kypca (HU3WKH, COIMPOBOXKAATH BHICTYIICHHE
Mpe3eHTaINEN;
IpU BBIOJIHEHUU yYEOHBIX MPOEKTOB W HCCIENOBaHUM (DU3MUECKUX MPOIECCOB pPaCIHpEessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABICHHBIMU 3aJ[a4aMH, CJICIUTH 32 BBITOJTHECHHEM
IUIaHa JIEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIaJL B
JeSITENbHOCTD TPYIIbI, BHICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, MPOSBIISS TOTOBHOCTh
paspematb KOH(GIUKTHI.

K xoHmy oOydeHus B 9 kijacce MpeaMETHBIE pe3ylbTaTbl Ha 0a30BOM YPOBHE IOJKHBI

oTpaxkaTb C(HOPMUPOBAHHOCTH Y O0YHYAIOIINXCS YMEHUH:

UCTIONB30BATh MOHATHUS: CHCTEMa OTCYETa, MaTepUalibHas TOYKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHOKEHUS, nedopmanus (ynpyras, TUTaCTHYECKas ), TpeHue,
[ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh W MEperpy3kd, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U BOJHBHI,
3ByK, MHOPA3BYK M YJIBTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U NTaTbHO30PKOCTb, CIIEKTPBI UCITYCKAaHUs M IOTJIOIIEHUs, anbda, Oera- u
raMMa-M3JIy9deHHsl, U30TOIIBI, s/IepHast YHEPreTHKA,;

pa3nuyaTth  SBICHUS ~ (paBHOMEpPHOE W HEPaBHOMEpPHOE TPSMOJIMHEWHOE  JBIDKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE MaJICHHUE TeJl, PABHOMEPHOE JBHKEHHUE
10 OKPY)XHOCTH, B3aWMOJICHCTBHE TeJI, PEAKTUBHOE IBIDKEHHE, KOJeOaTeIbHOE JIBHYKCHHE
(3aTyxarolue 1 BBIHYXK/ICHHbIE KOoleOaHMs), PE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPAKEHUE 3BYKA,



NpSIMOJIMHEMHOE paclpocTpaHeHHe, OTPaKeHHE M MPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pa3joKEeHHE OeJOro CBeTa B CIEKTP M CIIOKEHHE CIEKTPAJIbHBIX I[BETOB,
JTUCIIEpCUsl CBETa, E€CTECTBEHHAs pPaJWOAKTHUBHOCTh, BO3HHUKHOBEHHE JMHEHYATOro CIHEKTpa
M3JIyYEHUs) 10 ONMCAHUIO MX XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh IPOSBICHUE U3yUEHHBIX (DU3MUECKUX SBJICHUHN B OKpY’KaIOLIeM MUpE (B TOM YHCIIe
¢u3uueckue sABICHUS B MPUPOJE: MPUIUBBI U OTIUBHI, ABMKeHHE MIaHeT COJIHEUHOW CHUCTEMBI,
PEaKTUBHOE JBHM)KEHUE KUBBIX OPTaHU3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMHU, 3€MJIETPSICEHUE,
ceificMUYecKHe BOJIHBL, IlyHaMH, 3XO0, [[BETa TeJl, ONTHYECKUE SBJICHUS B IPUPOJE, OMOJIOTrHUECKOe
NEUCTBUE BUAMMOIO, YIbTPA(QHOIETOBOTO U PEHTICHOBCKOTO M3JIyYEHUH, €CTECTBEHHbIN
pasnoaKTUBHBIM ()OH, KOCMHUYECKHE JIyYd, PaJMOAKTUBHOE W3IY4YCHHUE NMPHUPOIHBIX MUHEPAJOB,
NENUCTBUE paJAMOAKTUBHBIX U3JIYyYEHUI Ha OpraHu3M uejoBeKa), IpU 3TOM IEPEeBOAUTH
NPaKTUYECKYIO 337auy B yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUZNUECKUX
SIBIICHHIA;

OINMCHIBATh M3YYEHHBIE CBOMCTBA TN U (PU3MUECKHE SBICHUS, UCIIONbB3YS (PU3NUECKUE BEIUYUHBI
(cpenHsis M MIHOBEHHas CKOPOCTb Tejla MpH HEPaBHOMEPHOM JIBUKEHUH, YCKOpEHHE,
nepeMeleHue, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, Cuja YNPYrOCTH, CHJIa TSDKECTH,
yCKOpeHHEe CBOOOIHOTO MAaJIeHUs1, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHHUYeCcKas paboTta
U MOIIHOCTb, TIOTEHIMAJNbHAs »JHEPrus Teia, TMOAHSATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAS SHEPIHsl CXKATOW NPYXKUHBbI, KUHETUYECKas DSHEpPrus, IOJHAs MeXaHH4YecKas
SHEprus, Mepuoj W YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTellb IMPEJOMJICHUS CpeIbl), NMPH OINUCAHUM IPABUIBHO TPAaKTOBAThH
¢u3nyecKuit CMBICT HCMOIb3YyEeMbIX BEIHYMH, 0O003HAYEHMS U €AUHUIBI (GU3NYECKUX BEITUYMH,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOUINE JaHHYIO (PU3UYECKYIO BEJIWYMHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepru30BaTh CBOMCTBA Tel, GU3NIECKUE SBICHUS U MPOLIECCHI, HCIIONIB3YS 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHMPHOIO  TATOTEHMs, NPHUHLUI  CYNEPHO3ULMU  CWJI, TNPUHIUI
OTHOCUTENbHOCTU [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3AKOHbI OTPaKEHUS
U TIPEJIOMIICHHS CBETAa, 3aKOHBI COXPAHEHMs 3apsAJ0BOIO M MAacCOBOIO 4YMCEN IPH SAEPHBIX
peakuusax, IpUd O3TOM JlaBaTb CJIOBECHYIO (OPMYJMPOBKY 3aKOHAa U 3allUCBIBATh €ro
MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSACHATH (hU3MUECKHE TPOILIECCHl M CBOMCTBA TeN, B TOM YHMCJIE M B KOHTEKCTE CUTYyallHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHUE M3 2—3 JIOTHYECKUX IIAaroB ¢ OMOpPOW Ha 2—3 M3YUYEHHBIX CBOWCTBA (PH3MUYECKHX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3aJa4M (ONMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3YS 3aKOHBI U
dopMyibl, cBsi3bIBatOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUSA 3ajadu
3aMMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTAIOIIME WM M30BITOUHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (OpMyJbl, HEOOXOAMMBbIE [JIsl pELICHHS, IPOBOAUTH pacyéThl M OLCHUBAThH
PEATMCTUYHOCTD MOJyYEHHOTO 3HaUYEHUs (PU3MUECKON BEIUYHHBI,

pacrno3HaBaTh NPOOJEMbI, KOTOPblE MOXKHO PELIMTh IPH TOMOLIM (U3UYECKHX METO/OB,
UCIIONIB3YSl ONMUCAaHWE WCCIEIOBaHUs, BBIICIATH MPOBEPSIEMOE TMPEANONOKEHHE, OLIEHUBATH
IPAaBWJIBHOCTh IOpSAJKA IPOBEJIEHUS MCCIEAOBAaHUSA, JAENaTh BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUN U OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOMIOACHHUIO (PU3MUECKUX SBICHUN WM (U3UYECKUX CBOHCTB TeEl
(u3yueHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS JHEPrHH, 3aBUCHUMOCTh IEpUOAa
KOJICOAHHUH MPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJibIX KoJeOaHUH, NpsSMOJIMHEHHOEe paclpocTpaHEHUE CBeTa, pa3joKeHue O0enoro
CBETa B CIEKTpP, U3yUYE€HUE CBOMCTB M300pa)K€HUs B IUIOCKOM 3€pKajie U CBOWCTB M300pa)KeHUs
npeamera B coOMparolleil TuH3e, HaOI0JeHUe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIyUeHUs):



CaMOCTOATEJIBHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 00OpYyJOBaHUS, OMUCHIBATH XOJ
OTIBITA M €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOIBL;

IOPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPAMBIX HW3MEPEHHUH, ONpejessisi CpelHee 3HaueHHe
U3MepIeMoil BemMUMHBI ((POKYCHOE pacCcTOSTHHE COOMpAIOIei JIMH3BI), 0OOCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEepUTENILHOro Ipudopa);

IPOBOJUTH HCCIIEZJIOBAHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C MHCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUi (3aBUCUMOCTh MYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBIDKCHHM 0€3 HadalbHOM
CKOpOCTH, NepHo/ia KoJIeOaHUi MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa
OTPaKEHHsI CBETa OT yIJla TMaJeHHWs W yrja MpeJOMJICHHS OT YIJia MaJCHHUs): IUIAHUPOBAThH
UCCIIeIOBAaHUE, CAMOCTOSITEJIbHO COOMpATh YCTaHOBKY, (DMKCHUpPOBAaTh PE3yJbTaThl MOIYYEHHOU
3aBHCUMOCTH (PU3NYECKHUX BEJIWYHMH B BHJIE€ TAOIUI] U rpaUKOB, AETaTh BEIBOBI IO PE3yIbTaTaM
UCCIIEI0BaHMS;

IPOBOJUTHh KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEJIMYMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tela
pU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh IPYKHHBI,
KO3(pPULNEHT TpeHHs CKOJBKEHHs, MEeXaHW4yeckas paboTa M MOLIHOCTb, 4acTOTa U IEPHOA
KOJICOAHUH MAaTEeMaTHYECKOTO M MPYXHHHOTO MAasiTHUKOB, ONTHYECKAs CHJIa COOMPArOIEH JTMH3HI,
paZvoaKTUBHBIM (DOH): IJIAHUPOBATH M3MEPEHMs, COOMPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY MU
BBITIOJTHATh U3MEPEHHSI, CIEAys MPEII0KEHHOH MHCTPYKLUUH, BHIYUCIATH 3HAYCHUE BEIMYMHBI U
aHaAJIM3UPOBATh MTOJyUYEHHBIE PE3YJIbTAaThl C YUETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHUH;
co0umo1aTh MpaBUiIa TEXHUKH O€30M1aCHOCTH IIpU paboTe ¢ 1a00opaTOpPHBIM 000y I0BAHUEM;
pa3nuyaTh OCHOBHBIC TPU3HAKM W3YYECHHBIX (U3NYECKHX MOJENeH: MaTepualibHas TOYKa,
abCoNIOTHO TBEPJOE TEO, TOUEUHBIM HCTOYHMK CBETA, JIy4, TOHKas JIMH3A, MJIaHETapHas MOJAEIb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPHHLUIBI JCHCTBUS HM3YyYCHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOHCTB C
ONOpOM Ha MX oOmucCaHUs (B TOM 4YHCIE: CIHUAOMETp, JATUYUKU IOJOXKEHHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, »53XOJOT, OYKH, IMEepUcKom, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIosib3ys 3HaHUS O CBOMCTBaX (PHU3MUECKUX
SIBTICHUI ¥ HEOOXO0JMMbIe (PU3HYECKUe 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMaTU4YHBbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTUYECKHUX MPOLECCOB NMPH PELIEHUN Y4eOHO-IPAKTUYECKUX
3a/a4, ONTHYECKUE CXEMBbI Ui TOCTPOCHUsI M300paKEHHH B IJIOCKOM 3€pKajie U coOuparomeit
JIVIH3E;

NPUBOJIUTh TPUMEPHI (HAXOAWTHh WH(POPMAIMIO O TNPHUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(¢U3MUecKUX 3HaHUI B MOBCEHEBHON JKU3HU Ul oOecredeHns: 0€30IacHOCTU MPH OOpaLeHNH ¢
npubOpaMH M TEXHUYECKHMHU YCTPOMCTBAMH, COXPaHEHHs 3II0pOBbS W COOJIOACHHUS HOPM
9KOJIOTUYECKOT0 TMOBE/IEHUS B OKpYXKAIoILEeH cpene;

OCYILECTBIJIATh MOUCK MH(popManuu ¢usndeckoro coxaepkanus B VIHTepHeTe, caMOCTOATENBHO
(dopMyIHpys MOHMCKOBBIA 3ampoc, HaXOIUTh IyTH OMpEACNICHHs JTOCTOBEPHOCTH MOIYYEHHOU
UH(POPMALIMU Ha OCHOBE UMEIOLIUXCS 3HAHUHN U JOMOJHUTEIbHBIX HICTOUHUKOB,;

UCIONb30BaTh IPH  BBIIOJHEHMM YYEOHBIX 3aJaHUN  HAy4YHO-TIONYJLIPHYIO JIMTEpaTypy
($U3MUECKOTO COJepXKaHUs, CIPAaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHeT, BIAAETh
npuéMaMHi KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHMs HHPOPMALUU M3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE HH(pOpPMaLUU U3
HECKOJIbKUX WCTOYHHMKOB (DU3MUYECKOTO COAEpIKaHUs, MYOJUYHO TIPEACTABIATH PE3YJIbTATHI
NPOEKTHOM MM HCCIIE0BATENbCKON JeATENIbHOCTH, IpPH 3TOM TIPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN TOHSATHHHBIA anmapar W3y4aeMoro paszeia (U3HUKH U COIMPOBOXKAATH BHICTYIICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEH ayIMTOPUU CBEPCTHHKOB.
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https://m.e JleHb mamsTH XKepTB
dsoo.ru/7f nenoprauuu u3 Kpeima.
416194
bubnuore
ka [JOK
5.3 MexaHuueckast SHepTrust 4 1 1 https://m.e
dsoo.ru/7f
416194
Uroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 12
I[TPOIT'PAMME
8 KUIIACC
KoJsim4ecTBo yacos Mopayas pabouei
KouTtp DJIeKTPOH IIporpaMMbl BoCIUTAHUSA
Ne n/m HaumeHnoBaHue pa3aesioB u TeM B 0J1b MpakTn | HbIE "IlIko/IbHBIIH yPOK"
B MPOrpaMMbI roce HEIE yecKHe (uudposbie)
pa6o paGoTHI o0pa3oBarTesb
TBI HbIE pecypchbl
Paspnea 1. TemoBsble siBaeHus
JleHn 3HAHUMH.
Bceepoccuiickuil OTKpBITBIN
ypox «OBX» (ypok
MIOATOTOBKH JICTEH K
BH6H5IIO<T6 JICHCTBHSAM B YCIIOBHUSIX
o Ka ] pasmmgaHoro poxa UC).
1.1 CeTp(éiHI/I;: 1 CBOMCTEA 7 https://m.e | Jens IocynapersenHoro
BCHICCTB dsoo.ru/7f d)nara u rep6a
4181ce PecniyOommuku Kpeim.
- Bcepoccuiickuii ypok
Oe3omacHOCTH
00yYaroImuxcs B CETH
Hutepuer
Bceepoccuiickuii «Ypok
bubaunote Hugps».
ka IIOK LIxombHEIE TYpBI
. Bcepoccutickoit
1.2 TermoBbIe MPOIECCHI 21 1 5 https://m.e O —
dsoo.ru/7f Bcepoccuiickuit ypok
4181ce «OKOJOTHS U
JHEProcOepeKCHUEY.
Hroro no pazueny 28
Pazneu 2. DiekTpruyecKkue 1 MATHUTHbBIE SIBJIEHUS
MyHUIUTANBHBIA TYp
OnekTpuyecKue bubmnmore Beepoccuiickoil onmuMnuasl
3apsizbl. ka [IOK LIKOJIBHUKOB.

2.1 3apsKEHHbIE https://m.e | Mexaynaponusiii nenb
TENa U UX dsoo.ru/7f | MPOTHB dammsma, pacusma
B3aUMO/JICHCTBUE 4181ce 1 AHTHECMITHEMA.

2.2 [TocTostHHBIIM 20 bubnuore | WIKOJILHUKOB.
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ANEKTPUYECKUIN ka [JOK Me:xaynaponublii neHb
TOK https://m.e | 1POTHB daunsma,
dsoo.ru/7f
4181ce
Jens poccuiickoil Hayku.
Ypoku MyKecTBa U CJIaBbl
Bubmmote «BouHckas cnaBa
Ka I_[OK Poccumy, mocBsmeHabIe
23 MarunuTtHbie 6 1 15 https://m.e JHI0 mamMsTH O poccUsiHAX,
' SIBJICHUS ) Nttps://m.e UCTIOJHSBIINX CITYKCOHBIN
ds00.ru/7f  sonr sa npexenamn
4181ce OreuecTsa.
JleHpb 3anuTHUKA
OreuecTBa.
["arapuHckuil ypok
«Kocmoc u Mbiy.
BuGamore JleHb KOCMOHABTHKH.
xa [TOK JleHb 0CBOOOXKICHUS
24 DJIEKTPOMAarHuT 4 httos://m.e Cumdbepomnons ot
' Hasi UHYKIMS _pidsoo 'ru /7' f HEMEKO-(paInuCcTCKIX
od 3aXBaTYMKOB.
4181ce .
- MexnyHapoaHsli
JICHb ITAMSTHUKOB U
HMCTOPUYECKUX MECT.
Hroro no pazueny 37
Pe3epBHOE BpeMs 3
OBIIEE
KOJIMYECTBO
68 4 145
YACOB I10
I[TPOTPAMME
9 KJIACC
KouanyecTBO yacoB
HaumenoBanme JJIeKTPOHHbIE -
Ne pasae/ioB u Kontpo Ilpaktn @ (uudposbie) Mozyiie paboueii
n/m | Tem Bcero | abHbBIE | YecKHe o0pa3oBaTeJIbHbIE Hporpammer
MporpaMmbl padoTsl | padoThI pecypchbl BOCHHTaHH5
"[lIxonpHBIN ypoK"
Paznen 1. Mexanuveckue siBJeHUsI
JleHb 3HAHUH.
Bceepoccuiickuii OTKpBITHIN
ypok «OBX» (ypox
TOJITOTOBKH JIETEHN K
MexaHquCKoe HeﬁCTBI/IHM B YCIIOBHUSAX
JBIKCHHE U bubnmnoreka LIOK pasmuuHoro poaa UC). [eHpb
1.1 5 10 1 https://m.eds00.ru/7f | T'ocymapcreennoro ¢uara u
CITOCOOBI €ro 41adab rep6a PecrryOmiku Kpbim.
OIUCaHUA Bcepoccuiickuit ypok
0e301acHOCTH
00yYarOIIUXCSI B CETH
Hurepner
1.2 BzaumopetictBre 20 1 3 bu6nmoreka [JOK JleHb pOCCHICKO# HayKH.
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Ten https://m.eds00.ru/7f | Ypoxu mysectsa i cassi
41a4a6 «Bowmnckas cimaBa
- Poccumny, mocpsieHHbIe
JIHIO mamsATH 0 poccusiHax,
HCTOTHSIBIINX CITY>KESOHBIH
JIOJIT 32 TIpeJieiaMu
OrteuecTBa.
JleHb 3aIuTHUKA
OrteuecTBa.
bubmuorexa [IOK
3aKOHEBI )
1.3 10 https://m.edsoo.ru/7f
COXpaHEHHUS 412436
Wroro no pazueny 40

Pazgen 2. Mexannyeckue KoJ1e0aHUA U BOJTHBI

MexaAHTIeCKIe bubnnorexka [IOK | T'arapunckuii ypok
2.1 coneBan 7 https://m.edsoo.ru «KocMoc 1 Mbm.
[7f41a4a6 JleHb KOCMOHABTHUKH.
JleHb 0CBOOOXKICHUS
Cumdepomnonst oT
BuGmiorexa LIOK HEMEIKO-(PaIIMCTCKUX
29 Mexanuueckue 8 https://m.eds00.ru 3aXBaTYMKOB. }
BOJIHBI. 3BYK 17413436 MexayHapoaHbli
—_— JIeHb TTAMSITHUKOB 1
HUCTOPUYECKHUX MECT.
Hroro no pazueny 15

Pa3pnen 3. DiIeKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DIIEKTPOMATrHUT
Hoe nTolile " bu6mmorexa [IOK
3.1 N — 6 https://m.edsoo.ru
P /7f41a4a6
bI€ BOJIHEI
Hroro o pazneny 6
Pa3nea 4. CBeToBbIe SIBJEHHUS
3aKOoHBI bubimoreka [IOK | MexnyHaponubii nenb
4.1 | pacmpocTpaHeHus 6 https://m.edsoo.ru | ©00prOb 32 npasa
cBeTa [7f41a4a6 MHBAIIAOB.
Jenn [ToGempl cOBETCKOTO
JIMH3BI 1 bu6mmorexa [IOK | napona s Benuxoit
4.2 OIITUYECKUE 6 https://m.edsoo.ru | OtedecTBenHol Boiine
pUGOPHI [7f41a4a6 1941-1945 rozos.
MexnyHapoaHbIi AEHb
Paznoxenue bubmuorexa LHIOK | coppn
4.3 Oeyoro cBeTa B 3 https://m.eds00.ru JleHb naMATH KEPTB
CIICKTP [7f41a4a6 nenopranuy u3 Kpeiva.
Hroro no pazneny 15
Pa3nea 5. KBaHToBbBI€ IBJEHHS
51 Hcnyckanue u 4 bubnnoreka [JOK | MexxayHapoaHblii 1eHb

IOTJIOIICHUEC

https://m.edsoo.ru

IIaMATHHUKOB U
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CBETa aTOMOM [7t41a4a6 HUCTOPHYECKUX MECT.
Crpoctiie bubmmoreka [JOK BC@POCCI{ﬁCKHﬁ
5.2 P 6 1 https://m.edso0.ru = OTKPBITBIN yPOK
aTOMHOT0 si/ipa /7f41a436 «OBXX» B JleHb
Eu6 1IOK MTOKAPHOM OXPaHBI.
UOITMOTEKA EIMHELH YPOK
53 Aneprie 7 1 1 https://m.edsoo.ru 6e3OHaCH};pCTI/I
peartnt [7f41a4a6
L =crany KHU3HECSATSIBHOCTH.
Uroro no pazgeny 17
Pa3znea 6. [loBTopuTe 1bHO-0000 A0 NI MOYJIb
IToBTOpEHUE U
000011IeHHE bu6mmorexa [IOK
6.1 COZIepIKaHHS 9 2 https://m.edsoo0.ru
Kypca GU3UKU [7f41a4a6
3a 7-9 xnacc
Hroro o pasnemny 9
OBUIEE
KOJIMYECTBO
YACOB IIO 102 3 27
I[TPOT'PAMME

IIpoBepsiemble TpeGOBaHUSI K pe3y/IbTaTAM OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMsbI(Ipo Kjaaccam)

7 KJIACC

Konx nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUYCHHBIC TOHATUSA

1.2

pa3nuyaTh SBJICHUS 110 ONUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBICHHUE

1.3

pacIio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM uuciie (pu3nyecKue SBJICHUS B NMPHUPOJIE, IPU ITOM MEPEBOAUTH
NPAaKTHYECKYI0 3a7ady B Y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBa
(mpu3HaKy) HU3NYECKUX SBICHUIN

1.4

OIMCHIBATh W3yYCHHBIE CBOWCTBA TeN M (PU3WYECKHE SBICHHS, HCIONIB3YS
¢u3nyeckue BEIWYMHBI, NP OMHMCAHUM MPABHIBLHO TPAKTOBATh (PU3MUECKUI
CMBICIT MCTIONIB3YEMBIX BEJMYMH, UX O0O03HAUCHHS W EAMHUIIBI (PH3HMYECKUX
BEJIMYMH, HAXOAWUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpadUKH  HM3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTCPU30BaTh CBOMCTBA TECII, (bmnqecxne SBJICHUSA U IPOLECCChI, UCIIOJIb3YA
HU3YUYCHHBIC 3aKOHBI, IMPU 3TOM AaBaTb CJIIOBECCHYIO (I)OpMy.TII/IpOBKy 3aKOHa H
3aIMMCBIBATh €0 MAaTCMATUYCCKOC BBIPAXKCHUEC

1.6

OOBSCHATH (PU3MUECKHE SBJICHHS, TIPOIECCH M CBOMCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYUHHO-CJICICTBCHHBIE CBS3HM, CTPOUTHh O0BsCHEHHE M3 | — 2 JIOrHYecKux
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maroB ¢ omopoil Ha 1 — 2 M3y4YeHHBIX CBOWCTBA (U3NYECKUX SBIICHUH,
($U3MUYEeCKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3aa4uu B 1 — 2 AeicTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBaIOIME (PU3MUECKUE BEIMUYMHBI: Ha OCHOBE aHAIM3a YCJOBUS 3a7aud
3allUCBhIBaTh KpaTKO€ YCIOBHE, MOJCTABJIATh (PU3MUECKUE BEIUYMHBI B
dopMyaBl M TPOBOAWUTH pacu€Thl, HAXOAUTH CIPABOYHBIC JaHHBIE,
HEOOXOAMMBIE AJIs PElIeHUs 3a/ay, OLICHUBATh PEATMCTUYHOCTD MOJy4YEeHHOH
(bU3HYECKON BEITMYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOYXHO PEHIMThH NMPU NOMOIIN (PU3NIECKUX
METOZIOB, B OIIMCAHUU UCCIICIOBAHMS BBIIEIATH IPOBEPSIEMOE IIPEAIIOIOKEHUE
(rumotesy), pa3nuyaTh M HMHTEPIPETUPOBATH IOJYYEHHBIM pe3ysbTar,
HaXOJUTh OMIMOKHU B XOJI€ OMBITA, JIEJIATh BHIBOJIBI IO €0 pe3yibTaTaM

1.9

MIPOBOAMTD OMBITH 1O HAOTIOACHUIO (PU3NUECKUX SIBICHUNA WM (PU3NYECKUX
CBOWCTB Tell: (opMyJIMpoBaTh NpOBEpsSEMBbIC MPEINOIOKEHHUS, COOUpPATh
YCTaHOBKY U3 NPEIJIOKEHHOro 00OpyAOBaHUS, 3alMUCHIBATH XOJ OIbITa M
(bopMyIHpPOBATH BHIBOJIBI

1.10

BBITIOJIHATD NPAMBIC UBMEPCHUA C UCITOJIB30BAHUEM aHAJIOIOBBIX U HI/I(l)pOBI)IX
npuOOpoOB, 3amMChiBaTh TOKa3aHUs MNPHOOPOB ¢ YYETOM  3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOJUTH MCCJIEIOBAaHUE 3aBHCHUMOCTH OJHOU (pU3MyecKod BETMYUHBI OT
APYrol ¢ MCHOJIb30BAaHWEM NPSIMBIX HM3MEpPEHUH, Yy4YacTBOBaTbh B
IUTAHUPOBaHUM Y4eOHOrO HMCCIeI0BaHMs, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpeHus, cienys MNpeAJIoKEHHOMY IUIaHy, (UKCHUpPOBaTh pPE3yJIbTaThI
MOJTyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHUIE TNPEATONKEHHBIX
Tabnuil u rpaduKoB, IeJIaTh BHIBOJIBI 110 Pe3yJIbTaTaM MCCIIeI0BaHUs

1.12

IPOBOJIUTh  KOCBEHHBIE  HM3MEpeHUs (U3NYECKMX  BEJIMYUH,  CIeays
MPENJIOKEHHOM MHCTPYKIMM: TpPU BBINOJIHEHUH U3MEpPEHUN colOuparthb
JKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAYCHUE UCKOMOM BEJIUYMHBI

1.13

coOirofaTh IpaBuia TEXHUKHM O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
000pyJI0BaHHEM

1.14

YKa3bIBaTh TNPUHIMIIEI ACHCTBUS TNPHOOPOB W TEXHHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIMIIEI JEHCTBUSA U3YYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOWCTB C TOMOULIBI0 KX ONMCAHUSA, HUCIOJIb3ys 3HAaHMS O CBOWCTBAX
¢u3nyeckux  ABJIEHMH W HeoOXonumble  (U3MYECKHE  3aKOHBI U
3aKOHOMEPHOCTH

1.15

IPUBOUTE MPUMEpPHI (HAXOIUTh MHGOPMAIMIO O MpUMeEpax) MPaKTHUECKOTo
UCIIONIb30BaHUsl  (M3MYECKUX 3HAHUM B IOBCEJHEBHOM JKU3HU  JUIA
obecrieueHHs 0€30MaCHOCTH MPU OOPAILIEHUU C MPUOOPAMU U TEXHUUYECKUMHU
YCTpOICTBaMH, COXPAHEHHUS 370POBbsSI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYJKaIOLIeH cpene

1.16

1.17

OCYIIECTBIIATh OTOOp MCTOYHUKOB HWHpopManuu B cetu VIHTEepHET B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3alIpOCOM, HAa OCHOBE HMMEIOLIMXCS
3HAaHUU U MMyTEM CPaBHEHHUS PA3IUYHBIX UCTOUHUKOB BBIAENATH HH()OPMALIHIO,
KOTOpAas BISETCS MPOTUBOPEUMBOM HIIM MOXKET ObITh HEIOCTOBEPHOM

WCTIOJB30BAaTh MPH BBHIIOJHEHUH YYEOHBIX 3aJaHUN HAyYHOIOIMYJSAPHYIO
auTeparypy (U3MYEeCKOro COIEpKaHus, CIPABOYHbIE MaTepHalIbl, PECYpPCHI
cetu MHtepHer, BiageTh nOpu€MaMU  KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusl HHGOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO




1.18

co3/laBaTh COOCTBEHHBIC KpaTKHWE THCBMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 HCTOYHHMKOB HMH(pOpMAIMK (PU3HUECKOTO COAEPIKAHUS, B TOM
qucie MyOJauYHO JenaTh KpaTKHe COOOMICHMS O pe3yibTaTaX MpPOEKTOB WU
y4eOHBIX HMCCJIEJOBAHUN, MPU 3TOM TIPAMOTHO HCHOJIB30BATH W3YUYCHHBIH
MOHATUIHBIN  anmmapaT Kypca (U3HKH, COMpPOBOXAATh  BBICTYIUICHUE
[Ipe3eHTALMEN

1.19

TP BBIMIOJIHEHUH YYEOHBIX TIPOEKTOB M HCCICIOBAHUN paclpenemsiTh
06$I3aHHOCTI/I B rpynne B COOTBCTCTBHUHU C IIOCTABJICHHBIMU 3aJadaMH, CJICIUTH
3a BBLINOJIHEHMEM IJIaHa JSHCTBHM, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAI
B OACATCIIBHOCTH prHHBI, BBICTpaI/IBaTB KOMMYHI/IKaTI/IBHOQ B3aHMOI[efICTBH€,
YUYUTHIBAasE MHEHHE OKPYIKAFOIINX

8 KJIACC

Kon nposepsiemoro
pe3yJabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1.1

HUCIIOJIb30BaTh MMOHATHA

1.2

pasiinydaTth SBJICHUA IO OMHCAHUIO HX XapaKTCPHBIX CBOMCTB W Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/IQCCKOC SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3HUECKUX SBIICHUN B OKPYIKAIOIICM
MHUpE, B TOM 4uclie (pU3HUYECKUE SBICHUS B MPHUPOJIC, IPU ATOM MEPEBOAUTH
MPAKTUYECKYI0 33a7ady B YYeOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWMCTBA
(npu3Hak¥) GU3NYECKHUX SIBICHHMA

OIMUCBbIBATh H3YYCHHBLIC CBOMCTBA TEI H (1)H31/I‘-I€CKI/IC ABJICHUSA, HCIIOJIb3Ys
(bI/ISI/I‘-IeCKI/IC BCJIMYMHBI, IPHU OINMMCAHUUN IIPABUJIIBHO TPAKTOBATb (I)PI3PI‘-ICCKPII>1
CMBICJI HCIIOJIB3YyCMbBIX BCJIIMYHH, 0003HaUYCHUS U CANHUIIBI (bH?;I/I‘-ICCKI/IX
BCINYNH, HaXOAUTb (bOpMyJ'ILI, CBA3bIBAOIIUC TAHHYIO (I)I/ISI/I‘{eCKy'IO
BCJIMYHUHY C JOpPyrumMd  BCJIWMYHMHAMHM, CTPOHUTDH Fpa(l)I/IKI/I HN3YYCHHBIX
3aBHUCUMOCTEH (I)I/ISI/I‘-ICCKI/IX BCINYNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘-ICCKI/IC SABJICHUSA U IPOLICCChI, UCII0JIb3YA
HU3YUYCHHBIC 3aKOHBI, IIPX 3TOM [JdaBaTb CJIIOBCCHYIO (1)OpMy.TII/IpOBKy 3aKOHa H
3aIMMCBIBATb €0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

O0BIICHATH (PU3UUECKUE MPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallul TNpPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATh NPUYMHHO-
CJIEJICTBEHHBIE CBSI3M, CTPOMTH OOBSCHEHHE M3 1 — 2 JIOTHYECKUX IIAroB C
nomouplo 1 — 2 u3ydeHHBIX CBOWCTBAa (PU3NYECKUX SBIICHUH, (PU3MUECKHUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacyE€THBIC 3a1a4M B 2 — 3 JeHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYJIHI,
CBsI3bIBaIOIME (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a7aud
3aIIUCBIBaTh KPATKOE YCJIOBUE, BBIABIIATH HEAOCTATOK JAHHBIX JUIsl PELICHUS
3aauu, BbIOMpATh 3aKOHbI U (OPMyJbI, HEOOXOIUMBIE I €€ peLIeHHUs,
NPOBOJIUTH PACUYETBl W CpaBHHUBATH IOJIYYEHHOE 3HAueHWe (u3mueckon
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh MPOOIIEMBI, KOTOPBIE MOXHO PELINTh MPH MOMOIIN (PU3HIECKUX
METOZIOB, HCIIO/Ib3ysl OINMCAHUE HCCIENOBAHUA, BBIICIATh IIPOBEPSEMOE
MIPEANONOKEHUE,  OLEHUBATh  IPAaBUJIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCIIEA0BAHUs, 1€JIaTh BEIBOBI




1.9

MIPOBOAMTD OIBITHI 10 HAOTIOACHUIO (PU3NUECKUX SIBICHUNA WIN (U3NYECKUX
CBOWCTB Tel: (opMylIupoBaTh NpOBEpsSEMbIe MPEANOIOKEHUs, COOUPATh
YCTaHOBKY M3 MpPEIJIOKEHHOTO0 O0OpYyIOBaHMs, OINUCHIBATH XOJ OIbITa M
(bopMyIHpPOBATH BHIBOJIBI

1.10

BBITNIOJIHATH HPSAMbIE U3MEPEHHsSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3UYECKUX BEIIMYMH, CPAaBHUBATh pE3yJIbTaThl H3MEPEHUH C
y4ETOM 3aJaHHOM a0COFOTHOM MOTPEIITHOCTH

1.11

IIPOBOJUTH HCCJIEIOBAaHUE 3aBHCHMOCTH OJHOW (pU3MyYecKOW BEIMYUHBI OT
JIPYTroil ¢ UCIOJIB30BAaHUEM MPSAMBIX U3MEPEHUN: TUIAHUPOBATh UCCIIEIOBAHKE,
coOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHUs, CIEAys MpPeII0KeHHOMY
I1aHy, (UKCUPOBATh PE3yJIbTaThl MOIYYECHHON 3aBUCUMOCTH B BUAE TaOIHIl U
rpauKoB, JieNIaTh BIBOIBI M0 Pe3yJIbTaTaM UCCIIEAOBAHUS

1.12

IIPOBOJUTh KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYUH: IJIAHUPOBATh
U3MEPEHMUS, cobupaTtpb JKCIEPUMEHTAIIBHYIO YCTaHOBKY, cienys
IIPEIJI0KEHHOW NHCTPYKINH, ¥ BBIYMCIIATH 3HAYEHUE BEIIMYUHBI

1.13

coONroaTh MpaBHia TEXHUKHM O€30MacHOCTH NpU paboTe ¢ JIabopaTOpHBIM
000pyJIoBaHHEM

1.14

XapaKTepU30BaTh MPUHIIUIBI I€WCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM Ha MX OINMUCAaHMS, HCMHOJIb3yS 3HAHUS O CBOMCTBAaX
(bu3MUYECKUX SIBICHUN U HEOOXOoANMbIe GU3NIECKUE 3aKOHOMEPHOCTH

1.15

1.16

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHbBIE TPUOOPHI
[0 CXE€MaM U CXEMAaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBI JJICKTPUYECKUX
Leneyd ¢ IOCIENOBATEIbHBIM M IAPAJUICIBHBIM COCIMHEHUEM DIIEMEHTOB,
pasznuyasi yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUYECKUX LieTel

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MpUMepax) MPaKTUYECKOro
UCTOJNb30BaHUS  (PU3MUECKUX 3HAHMA B MOBCEIHEBHOM KM3HM IS
oOecreyeHus 0e30MacHOCTU MPH OOpallleHuH ¢ MpubopaMu U TEXHUYECKUMU
YCTPOHCTBAMHM, COXPAHEHUs 3[JOPOBbs M COOJIIOJACHHUS HOPM SKOJIOTMYECKOIO
MOBEJICHUS B OKPYKAIOLLEH cpelie

1.17

OCYILECTBIIATh IMOMCK HHPOpMAaLUU (U3NYECKOTO COAEP)KAaHUS B CETH
HNHTepHer, Ha OCHOBE MMEIOIIUXCA 3HAHUM M NYTEM CpPaBHEHUSA
JIONOJTHUTEIbHBIX HMCTOYHMKOB BBIIEIATh MH(OpMAIUIO, KOTOpas sBISETCA
MIPOTUBOPEUMBON UM MOXKET ObITh HEAOCTOBEPHOI

1.18

UCIIONIb30BaTh TPU BBHIMOJMHEHUH YYE€OHBIX 3aJaHUl Hay4YHO-TIOMYJSIPHYIO
TUTEepaTypy (U3HUECKOTO COJEPIKAaHUS, CIIPABOYHBIC MaTEpPHANBI, PECYpPChHI
cetu  UHTepHeT; BiameTh NpHUEMaMHM  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH M3 OJIHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHUS,
0000mass WHPOPMAIUIO W3 HECKOJIbKUX HCTOYHHUKOB  (DU3MUECKOTO
COJICpXKaHUsS, B TOM YHCJIC MyOJIMYHO MPEICTABIATh PE3YJbTaThl MPOCKTHOU
WM UCCIICIOBATEIILCKON JEATSIILHOCTH, TP 3TOM I'PaMOTHO HCIIOJIB30BATh
W3yYCHHBIH  MOHATHWHBIA  ammapar Kypca (U3HKH, COIPOBOXKAATh
BBICTYIUICHHE NpE3eHTaluen

1.20

IpPU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIENOBaHUN (U3HUYECKUX
IIPOLIECCOB  paclpeAesiTh OO0S3aHHOCTH B TIpPyIIE B COOTBETCTBUM C
MOCTaBJICHHBIMHU 3a/JlauaMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBUU U
KOPPEKTUPOBaTh €ro, aJaeKBaTHO OIICHMBaTh COOCTBEHHBIM BKJAJ B
NeATEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKATHUBHOE B3aWMOJECHCTBUE,




MIPOSIBJISIS TOTOBHOCTH Pa3pemiaTh KOH(PIUKTHI

9 KUIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUYCHHLIC ITIOHATHUA

1.2

pasiindaTth SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOC SBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE H3YUCHHBIX (DU3MUYECKUX SBICHUH B OKPYXKAIOIIEM
MHUpE, B TOM 4ucje (U3HUECKHUEe SIBICHHUS B MPHUPOJE, MPU ITOM MEPEBOAUTH
MPAKTUYECKYI0 337ady B YYeOHYIO, BBIICIATh CYIIECTBEHHBIC CBOMCTBA
(mpu3Haky) GU3NUECKUX SIBJICHHMA

1.4

1.5

OIMUCBIBATH H3Y4YCHHBIC CBOIMCTBA TEI H (bI/ISI/I‘-IeCKI/IC SABJICHHA, HCIIOJIB3YA
(bl/ISI/I‘ICCKI/Ie BCIIMYHHBI, IIPU OIIMCAHHWU IIPABUJIBHO TPAKTOBATbH (1)PI3I/I‘{€CKI/Iﬁ
CMBICJI HCIIOJIb3YyCMbIX BCJIIMYMH, 0003HaUCHUS U CANHUIIBI (bI/ISPI‘ICCKI/IX
BCINYNH, HaXOAUTb (bOpMy.]'ILI, CBA3bIBAIOINE  JAHHYIO (1)I/I3I/I‘ICCKYIO
BCJIMYHUHY € OpPyrumMud  BCJIMYHMHAMH, CTPOUTH FpanI/IKI/I HN3YYCHHBIX
3aBUCHUMOCTEH (I)I/ISI/I‘-ICCKI/IX BCINYNH

XapaKTCPU30BaATh CBOMCTBA TECII, (bI/ISI/I‘-IeCKI/Ie SABJICHUSA U IPOLCCChI, UCII0JIb3YA
HU3YYUYCHHBIC 3aKOHBI, IMPU 3TOM AaBaTb CJIIOBECCHYIO Q)OpMYHI/IpOBKy 3aKOHa H
3aIMMCBIBATb €0 MATCMATUYCCKOC BBIPAXKCHHUC

1.6

OOBSACHATH (PU3MYECKHE TPOLIECCHI U CBOICTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluid TPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHWE M3 2 — 3 JIOTMYECKUX IIaroB C
NOMOIIBI0 2 — 3 HM3yYEHHBIX CBOWCTBA (DYM3WYECKHUX SBICHHUH, (PHU3UUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHbIE 33aun (ONUpAIOIIMECs Ha CUCTEMY U3 2 — 3 ypaBHEHMI),
UCHOJb3Yys 3aKOHBI U (OPMYJIbl, CBSI3bIBarOIIME (hU3UUYECKHE BEIMYMHBL Ha
OCHOBE aHaJIW3a YCJIOBUS 33Jaud 3aIlMChIBaTh KPATKOE YCIIOBUE, BBISABIATH
HEIOCTAIOIME WIN W30BITOYHBIC JAaHHBIE, BBIOMpPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOJIMMbIE il  pelIeHHs, MPOBOJUTH pPAacu€Thl M  OLIEHMBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUs! (PU3NUECKON BEJIMUUHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH MPH TOMOIIU (PH3HYECKUX
METOJIOB, MWCHOJIb3ysl OIMCAHUE HCCIEIOBAaHMSA, BBIICIATh IPOBEPSIEMOE
NPEANOJIOKEHNE,  OLICHMBATh  IPAaBWIBHOCTb  MOpAJKAa  HPOBEICHMS
HCCIEI0BaHus, 1eN1aTh BBIBOABI, HHTEPIIPETUPOBATh PE3YNIbTaThl HAOIIOAEHUN U
OIIBITOB

1.9

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (PU3MYCCKUX SIBICHHH WU (DU3HMYCCKUX
CBOMCTB TE€JI: CAaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
00OpY/IOBaHUs, OMKCHIBATH XOJ| OMBITA U €r0 PEe3yJIbTaThl, (OPMYIHPOBATH
BBIBOJIbI

1.10

MPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX H3MEPEHUH, Ompeenss
CpelHee 3HAYCHHWE U3MepsieMod BeMWYuHBl  ((POKYCHOE  pacCTOsHHE
cobmparomiei  JUH3BI), OOOCHOBBIBATH BBIOOp  crocoba  W3MEpEeHUs
(M3MepHuTeTHLHOTO MPUOOPa)

1.11

IIpOBOANUTH HCCJIICOIOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘16CKI/IX BCJINYHH C




WCIIONB30BAaHUEM  TPSAMBIX  W3MEPEHUW: IUIAHUPOBATh  HMCCIICIOBAaHHE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl OTYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJAC TaOMUIM TpadukoB, aenaTh
BBIBOJIBI 10 pe3yJIbTaTaM MCCJIETOBaHM

1.12

MIPOBOANTH KOCBEHHbIE H3MEpEHHUs (U3NYECKUX BEJIMYUH: IUIAHUPOBATH
U3MEpeHus, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M  BBINOJIHSTH
U3MEpeHus, cleays NpeVIOKEHHON WHCTPYKIMH, BBIYUCIATH 3HAaYCHHE
BCJIMYHUHBI U aHAJIU3UPOBATH IOJYUCHHBIC PE3YJIBTATHI C y‘{éTOM 3al[aHHOI>'I
MOTPEITHOCTH U3MEPEHUI

1.13

coOroaTh MpaBHWia TEXHUKHA O€30MacHOCTH TpU paboTe ¢ JTabopaTOpHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPH3HAKM HM3YYCHHBIX (U3UYECKUX  MOJCICH:
MaTepuallbHas TOYKa, aOCOJIOTHO TBEPAOE TENIO, TOUCYHBIH MCTOYHHK CBETA,
Jy4, TOHKad JIMH3a, IUIAHCTApHasd MOJACJIb aTOMa, HYKJIOHHAas MOJICIIb
aTOMHOTO sijIpa

1.15

XapaKTepU30BaTh MPUHIIHUIBI 1eUCTBUS U3yUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha WX ONMUCAaHMS, HCMHOJIb3yS 3HAHUS O CBOMCTBAX
(bu3MYECKUX SIBICHUN U HEOOXOANMbIE (GU3NIECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCMbl W CXCMATHUYHBIC PUCYHKHW HU3YUYCHHBIX TEXHHUYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJIOTUYCCKUX IMPOUECCOB IIpHU
pEeICHUA yqe6H0-npaKaneCKHx 3a1a4, ONTHYECKUEC CXEMBI IJId IMOCTPOCHUA
H306pa)KeHPIﬁ B IINJIOCKOM 3C€pPKaJIC U CO6I/IpaIOH_ICI71 JIMH3C

1.17

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MpUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUS  (PU3MUECKUX 3HAHMM B IOBCEJHEBHOM KM3HM IS
obecrieueHHss 0€30MaCHOCTH TPU OOPAIEHUU C TMPUOOPAMU U TEXHUUECKUMHU
YCTPOMCTBAMHU, COXPAHEHUs 3/J0OPOBbS M COOJIIOZACHUS HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOLLEH cpelie

1.18

OCYILECTBIIATh IMOMCK HHPOpPMALUU (U3NYECKOTO COAEPIKAHUS B CETH
WuTepHer, caMocToATENbHO (HOPMYIUPYS MOMCKOBBIN 3alpOC, HAXOAUTh MTyTH
OIpeNIeIeHUs]  JOCTOBEPHOCTH MOJYYEHHOM HMH(OpPMalLuud Ha OCHOBE
MMEIOIINXCsl 3HAHNUU U JTOTIOJHUTEIBHBIX HCTOYHUKOB

1.19

WCTIOJIB30BaTh TPH BBHIMOJHEHUN YYEOHBIX 3aJaHWii HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy (U3MUECKOTO COJEPIKAHHS, CIPABOYHBIC MAaTEPHAJIBI, PECYPCHI
cetu UHTepHeT; BiameTe Npu€MaMH ~ KOHCIIEKTHUPOBAHMS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH M3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMallMM W3 HECKOJIBKUX HCTOYHHUKOB (U3UYECKOTO COACpPKaHUS,
myOMUYHO TPEJCTAaBIATh PE3yNbTaThl MPOEKTHOM WIIM HCCIEI0BATEIbCKOM
JEATENBHOCTH, TIPU ATOM T'PAMOTHO HMCIIOJb30BaTh M3YyUYECHHBINM MOHATHHBIN
anmapar H3y4yaeMoro pasziena (U3MKA M COMPOBOXAATH BBICTYIUICHHE
Ipe3eHTaluel ¢ yuéToM 0cCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IpPU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIENOBaHUN (U3HUYECKUX
IIPOLIECCOB  paclpeAesaTh OO0S3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3a/JlauaMH, CJIEIUTh 3a BBINOJHEHHUEM IUIaHa JEWCTBHU U
KOPPEKTHPOBAaTh €ro, AaJcKBAaTHO OICHWBATh COOCTBCHHBIM BKJAJ B
NEeATEIbHOCTh TPYMIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOECHCTBUE,
MIPOSIBJISIS TOTOBHOCTH Pa3pemiaTh KOH(IMKTHI

IIpoBepsiemble 3JIeMeHTHI cOiep:KaHus (110 KJIaccam)




7 KJIACC

Kon
Kon aiemenTa IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
pasnena
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MUPA
®u3uka — HAyKa O TMpupoAe. SIBIEHUS TPUPOJIBIL.
1.1 dusnueckue SIBJICHUS: MeXaHHYeCKIe, TEIIOBEIE,
JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ou3nueckue BENWYHHEL M3MepeHne (u3HnYecKuX BETHYUH.
1.2 @usnueckue  npubopel.  IlorpemHocts  U3MEpeHUil.
MesxayHapoaHas CHCTeMa €TMHHIL
EctecTBeHHOHAy4HbIII MeTOX MO3HAaHUA: HAOIOACHUE,
1 13 MOCTAaHOBKA HAyYHOTO BOMPOCA, BBIIBIKCHHE THIIOTES,
' SKCHEPUMEHT MO  NpPOBEpKEe  TUIOTE3, OOBICHEHUE
HaOJII01aEMOT0 SIBIIEHUS
1.4 Onucanne Gpu3nUecKUX SBICHUHN C MOMOIIBIO MOJIETeH
[IpakTuyeckne pabOTHI:
#i##Par##l13mMepenre pacCTOSTHUH.
15 #H#Par#H##113mepenne 00bEMa XUIKOCTU U TBEPAOTO TEa.
' ##HPar###OnpeneneHre pa3MepoB MaJbIX TEJl.
H#HH##Par#H##lI3mepenue  TeMmrepaTypbl  NPpU  TTOMOIIHU
KHUJKOCTHOTO TEPMOMETpA M JaTYMKA TEMIEPATYPhI
ITEPBOHAYAJIbHBIE CBEJJIEHHM S O CTPOEHNU BEIIECTBA
#H##Par###CTpoeHre BelIeCTBA: aTOMBl W MOJIEKYJbI, HUX
2.1 pazmeppl. OnbIThl, JOKA3bIBAIOLIUE IJUCKPETHOE CTPOEHUE
BEIIECTBA
#H##Par#### ] pikenne yactuil BemectBa. CBsi3b CKOPOCTH
2.2 JNBUKEHHMST 4YacTUI] C  TemrepaTypod. bpoyHoBckoe
nBmkeHue, 1uddysus
23 BzaumopelicTBre 4acTuIl BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE
#i##Par#H##ArperaTHple COCTOSIHHSI BEIIIECTBA: CTPOCHUE
2 ra3oB, XHJAKOCTEH M TBEPABIX (KPUCTAINIMYECKUX) TeEII.
24 B3aumocBs3b Mexay CBOMCTBAaMHM BEHIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUAX M WX aTOMHO-MOJIEKYJSPHBIM
CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUHN BO/IBI
[IpakTrueckue pabOTHI:
#H#Par####01enka auameTpa aTroMa METOAOM pSAOB (C
WCIIOB30BaHueM ¢oTorpaduii).
2.6 ###Par###OnbIThl 110 HA0JIIOIEHUIO TEMIJIOBOTO PaCIIUPEHUS
ra3os.
#HHHPar##H#OnpITel 10 OOHApYXKEHUIO  JICUCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSKEHUS
JIBUKEHUE U B3AUMOJIEMCTBHUE TEJI
3 Mexanudeckoe IBMXeHUE. PaBHOMEpHOE U HEPABHOMEPHOE

3.1

NIBIDKECHHE




3.2

#H##Par##H##CkopocTb. Cpennsis CKOPOCTh npu
HEPAaBHOMEpPHOM JABWXKEHUU. Pacyér mytm u BpeMeHU
JIBUKECHUS

3.3

SBnenne uHepuuM. 3aKOH HMHepUMH. B3anmoneicTBue Ten
KaK NpUYMHA M3MEHEHUs CKOPOCTH JIBI)KEHHUs Tel. Macca
KaK Mepa HUHEPTHOCTH Teja

3.4

#HH#HPar### InotHocTs  BemrecTBa. CBSA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJI B €IMHHUIIe 00bEMa BEIIeCTBA

3.5

Cwuiia KaK XapakTEepPUCTHKA B3aMMOJICHCTBHS TEll

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl c
MIOMOLIBIO AUHAMOMETPA

3.7

#HHPar###sIsneane TaroreHus u cwia Tsokectd. Cuia
TSKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts

3.8

Cuna Ttpenus. TpeHue CKONbKEHUS U TpeHue Nmokos. TpeHue
B IIPUPOJIC U TEXHUKE

3.9

#H##Par###CnoxxeHue Cwil, HaNpaBJICHHBIX 10  OJHOH
npsiMoM. PaBHOEHCTBYIOIIAS CHIT

3.10

[IpakTrueckue pabOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABMKEHUs (IIapuka
B JKUJKOCTH, MOJIETH 3JIEKTPUYECKOTO aBTOMOOWIS M Tak
nanee). OmnpeneneHue cpeaHeld CKOPOCTH CKOJIbKEHUS
Opycka WiIM [IapUKa [0  HAKIOHHOM  IUIOCKOCTH.
Onpenenenve  MmIOTHOCTH  TBEpHoro  tena.  OmbIThL,
JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsHKeHUS
(medopmaryiv) TPy KUHBI OT NMPUIOKEHHOW CHIIBL. OTBITHL,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@dusnueckue SBICHHUA B IPHUPOAE: NPUMEPHI ABIKCHHSA C
pa3IVYHBIMM CKOPOCTSIMM B JKMBOM M HEXUBOW IPHUPOIE,
JEVCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCcTpomucTBa: JUHAMOMETD, TOALUITHUKU

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

Hasnenne TBEpHoro Ttena. CHocoObl yMEHBIICHUS H

41 YBEJTUYCHUS TaBICHUS

4.2 JlaBneHnue rasza. 3aBUCHUMOCTH JIaBJICHUS Ta3a OT 00BbEMa,
TEMITEPaTypPhl

43 [lepenaua naBneHus TBEPABIMM TeENaMHU, >KHAKOCTSIMU M
razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI
3aBUCHUMOCTh  JABICHUS  KHUJAKOCTH  OT  TIIyOWHBI.

4.4 I'mapoctaTtuyeckuii mapamokc. CooOmIarOIIMecss COCYIBI.
['mapaBnrueckrue MeXaHU3MbI
Atmocdepa 3emun u arMmocdepHoe naBieHue. llpudnHbI

45 CYLIECTBOBaHMUS BO3AYIIHOW oOomouku 3emiu. OmbiT
Toppuuemmu. 3aBHCHMOCTh aTMOC(HEPHOTO JIABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

16 N3mepenue armocheprnoro naeneHus. [lpubopbr st

HU3MCPCHUSA aTMOC(bepHOFO JaBJICHHA




4.7

JlelicTBME XKHUIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX TEJO.
BrlTankuBaronias (apxuMeioBa) cuiia. 3akoH Apxumena

4.8

[InaBanme ten. BozayxornnaBaHue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAC OT 00BEMaA
NOrpyXKEHHOM B KHUAKOCTh dYacTu Tena. OmnpeneneHue
BBITAIKHUBAIOIIEH  CHIIBI, JNICUCTBYIOIIEN  HaA  TeJo,
MOrpyKEHHOE B KUAKOCTb. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOIIEH HA TEJIO B JKUIKOCTH,
oT macchl Tena. OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOIIEH HA TEJIO B JKUIKOCTH,
0T 00BEMa MOTPYKEHHOW B JKUAKOCTh YacTU Tela U OT
IJIOTHOCTU >KUAKOCTU. KOHCTpyHpoBaHME apeomeTpa WU
KOHCTPYHPOBAHUE JIOJIKH u ONpeAEICHUE eé
Tpy3000ABEMHOCTH

4.10

dusnueckue SBICHUS B MPUPOJE: BIUSHHUE aTMOC(HEPHOTO
JIaBJICHUS HA )KMBOM OpraHu3M, IUIaBaHUE PbIO
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TexHuyeckue  yCTpOMCTBa:  COOOIIAIOIIUECS  COCYIBI,
YCTPOMCTBO  BOJONPOBOJA,  TIUAPABINYECKHM  IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,
apeoMeTp

PABOTA, MOIIIHOCTDB, OHEPT'UA

5.1 Mexanuyeckasi pabota

5.2 MexaHnueckas MOIIHOCTh

53 [IpocThie MEXaHU3MBI: pbIyar, 0JIOK, HAKIOHHAS TIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpuMeHeHne mpaBuiIa paBHOBECHsI phlyara K OJIOKY
«3omnoroe mpaBmwio» MexaHuku. KoaddumueHT monesHoro

9.5 neicTBUus MexaHu3MOB. lIpocTeie MexaHH3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHnmanpHasi SJHEPTUH TeJa, HOJHATOrO HaJ 3eMIIEH

5.7 Kuneruueckas sHeprus

58 [TonHass MexaHWYeCKas OHeprus. 3aKOH UW3MEHEHUs U
COXpaHEHMsI MEXaHUUECKON SHEPIUH
[IpakTudeckue pabOTHI:
###Par###Onpenenenne  paboThl  CWJIBI  TPEHUS  MPHU

59 paBHOMEPHOM  JBIDKEHHMH Tela IO TOPU30HTAIBHOM
MoBepxXHOCTU. VccnenoBanue yciioBUil paBHOBECHS pbluara.
N3mepenune KI1/I HaknoHHON mockocTu. M3yueHue 3akoHa
COXpaHEHMsI MEXaHUUECKON SHEPTUH

5.10 du3nvecKue sIBICHUS B IPUPOJIC: PhIYary B TeJle YeTIOBEeKa
TexHuueckne  yCTpPOWMCTBA:  phlyar, MOABUXHBIA U

511 HETIOJBYIKHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTh, TPOCTHIC

MEXaHHU3MBI B OBITY

8 KJIACC




Kon

Koa yjemenra

HpOBepﬂeMble JIEMEHTDBI COACPKaAHUA

pa3jena
TEIUUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKON TEOpUHU

6.1 CTpoeHHs BemiecTBa. Macca u pa3mepsl MoJieKyn. OTBITHI,
MOJITBEP K IAOLIHE OCHOBHBIC TTOJIOKEHUS
MOJICKYJISIPHOKHUHETUYECKOU TEOPUH

6.2 Mogenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUUN

' BeniecTBa. Kpucramnmudyeckue u aMmopHbie Tena

6.3 OO0bsicHeHne CBOfISTB ra3oB, XKHIKOCTEH H TBéPI[BIX TEJI Ha
OCHOBE MOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON TEOPHH

6.4 CmauuBaHue M KalWUISIPHbIE SIBICHUS

6.5 TemoBoe paciMpeHue U cxxaTue

6.6 Temneparypa. CBA3p  TemmepaTypel €O  CKOpPOCTBIO
TEIJIOBOTO JABM)KEHHUS YaCTHII

6.7 Buyrpennsst sHeprus. CrocoObl M3MEHEHHS] BHYTpPEHHEH
SHEPruu: TeIionepeaaya u CoBepIlIeHne paboThl

6.8 Buasl Teruonepenaun: TEIJIONPOBOAHOCTb, KOHBEKIIUS,
U3ITyYeHUE

6.9 KonundecTBo TemnoThl. Y aenbHas TEIOEMKOCTh BEIECTBA

6.10 TermmooOMeH W TEMJIOBOE  paBHOBECHE. Y PaBHEHUE
TEIUIOBOTO OanaHca

6.11 [InaBneHve W OTBepAEBaHHME KPUCTAJUIMYECKUX BEIIECTB.

6 Y nenbHas TEIUIOTA MJIABICHHUS

[TapooGpa3zoBanne u konneHcamnus. Mcmapenne. Kunenwue.

6.12 VaenpHass  Temsiora  mapooOpa3oBaHUs.  3aBHCHMOCTb
TEMIIEPATYPHI KUTICHUS] OT aTMOC(EepHOTr0 JaBICHHS

6.13 BraxxHocTh Bo31yXa

6.14 OHeprus TOIIMBA. Y 1eJbHasl TEMJI0Ta CTOPaHus
[Tpunaiuner paboTs! TermnoBsix asurateneit KIIJ temmoBoro

6.15 aBuratens. TeruioBble OBUTAaTENM M 3allUTa OKPYKAKOLIEH
cpenbl

6.16 3aKOH COXpaHCHWsI W TPEBPAIICHHS SHEPTUU B TEIIOBBIX
mporeccax
[IpakTuyeckue pabOTHI:
OnpITl MO OOHAPYKEHUIO NIEUCTBUS CHUJI MOJIEKYJISPHOTO
MPUTSDKEHUS.
OneITHl MO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHOW COJU
WM caxapa.

6.17 OneITel 10 HAOMIOAEHHUIO TEIJIOBOIO PACIIMPEHHs Ta3oB,

JKAJIKOCTEN U TBEPJIBIX TEI.

OmnpeneneHue qaBieHus BO3lyXa B OaJlJIOHE MINPHUIA.
OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAKICHUS.
IIpoBepka rHUMOTE3bl JIMHEMHOW 3aBUCUMOCTH  JJIMHBI
CTONOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT




TEMIIEPaTypBl.
Habmionenne u3MeHeHUsT BHYTPEHHEH »JHepruu Tena B
pe3ynbTare Teronepeaady u padoThl BHEITHUX CHUII.
HccnenoBanue siBaeHHs TemiooOMeHa NpU CMEUIMBAHUU
XOJIOJTHOW U TOpsTYEN BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOM
IpY TENJI000MEHE ¢ HarpeThIM METAJUIMYECKUM LIMIINHAPOM.
OmnpeneneHue yaeapHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue nporecca nCapeHusl.

OnpeneneHre OTHOCUTENBHON BIaKHOCTU BO3AYyXa.
OnpenencHue yaeapHON TEIUIOTHI IUIABJICHUS JIBJA.

dusznueckue ABJICHHS B NPUPOJE:  MOBEPXHOCTHOE
HATSHKEHHME U KaWUISPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBI

6.18 B mpupojae, uziayudenue CoiHIA, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHKEe POCHl, TYMaHa, MHEsl, CHEra.
Texnuueckue YCTPOWCTBA: KaIUJUIAPBL, [IPUMEPBHL
WCIIOJIB30BAaHUS KPHUCTAUIOB, JKMIKOCTHBIM TEPMOMETP,

6.19 JaTYUK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIUIEHHSI JOMOB,

TUTPOMETPHI, TCUXPOMETP, MHapoBas TypOWHA, JBUraTellb
BHYTPEHHETO CTOPAHUSI.

SJIEKTPUHYECKHUE 1 MAT'HUTHBIE ABJIEHUSA

7.1 Onextpuszanus Teil. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3aumogeiictBue  3apsokeHHbIX  Ted.  3akoH — Kysona

7.2 (3aBUCHMOCTBH CHJIBI B3aMMOJICUCTBUS 3apSDKEHHBIX TeNl OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXK/TY TEIaMH)
Onextpuueckoe mnozie. Hanpspk€HHOCTH  AIIEKTPUYECKOTO

7.3 noJis. [IpuHUMI cyneprno3unuu 3JeKTpUYeCKUX mojei (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexkTpuueckux  3apsioB.  DJIEeMEHTapHBIH

7.4 anekTpudeckuil 3apsn. CrpoeHue atoma. IIpoBomHuMKM U
JURJIEKTPUKU

7.5 3aKOH COXpaHEeHHUs HIIEKTPUIECKOro 3apsaa

76 DNeKTpUYECKU TOK. VYcaosus CYLLIECTBOBaHUS
JIEKTPUYECKOTO TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKa

77 JleficTBUST 3JEKTPUYECKOTO TOKa (TETUIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUH TOK B )KUAKOCTAX U Ta3ax

78 Onextpuueckag nenb. Cuna  Toka.  DJIEKTPUUYECKOE
HanpsKeHHe

79 ConpoTuBIEHHE TPOBOJHUKA. Y JEIBHOE CONpPOTUBICHUE
BEIIECTBA

7.10 3akon Oma it yyacTKa Lenu

711 [TocnenoBarensHOE u napajuiesIbHOe COeIMHEHUE
IIPOBOIHUKOB

712 PabGoTa 1 MOIITHOCTB IEKTPUIECKOTO TOKA. 3aKoH J[Koyst —
Jlenua

713 OneKTpuuecKkre Lend U TOTPeOUTeNH AIEKTPUUYECKOU

OHCPIvu B 6BITy. KOpOTKOG 3aMbIKaHHUEC




I[loctosiaHble MardHuThl. B3anMoOAeNlCTBHE MOCTOSHHBIX

7.14
MarHuTOB
715 MarauTtHoe none. MarauTHoe moje 3eMIIM U e€ro 3HaueHUE
' IUIS SKA3HU Ha 3eMIie
716 OnbiT Opcrena. MarHUTHOE TOJIE BJEKTPUYECKOTO TOKA.
[IpumeHeHue 2JIEKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MAarHWTHOrO TIOJSI HA MPOBOJHUK C TOKOM.
717 SHCKTpO,Z[BI/IFaTeHBv NOCTOSSHHOTO  TOKa. I/IfHOHB3OBaHHe
SJICKTPOJBUTATENIC B TEXHUYECKMX YCTPOMCTBAX W Ha
TpaHCTIOpPTE
718 Omnprtel Dapanes. SBiaeHUE AIMEKTPOMATHUTHOW WHIYKIUH.
[IpaBuiio Jlenna
OnektporeHeparop. CrocoObl TONYYSHHS SIECKTPUUECKON
7.19 SHEPTHH. DIIEKTPOCTaHIIUU Ha BO300HOBIISIEMBIX
WMCTOYHHMKAX YHEPTUHU
ITpakTrueckue paboTHI:
OnbITHl MO HAOIIOCHUIO AJICKTPU3ANNHA TEN HHIYKIUEH U
MIPU COMTPUKOCHOBEHUH.
HccnenoBanue  OEWCTBUSA — BJIEKTPUYECKOrO  IMOJsA  HA
MIPOBOJIHUKH U TUAJIEKTPUKH.
COopka W TmpoBepka pabOThI DIICKTPUYCCKOW  IICTIH
IMOCTOSTHHOT'O TOKA.
H3mepenue u peryimpoBaHue CUITBI TOKA.
N3mepenue u peryanpoBaHue HapsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
pPE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAMNPSIKEHUS Ha
pes3ucrope.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IJIOMIAIN
MONEPEYHOI0 CEYEHUSI U MaTepHuaa.
[IpoBepka  mpaBwia  CIOXKEHUS ~ HAOPSDKCHUH  TIPH
720 MOCJIEIOBATEIbBHOM  COEIMHEHMH  JIBYyX  PE3UCTOPOB.

[IpoBepka mpaBuia Ui CWIBI TOKa IPU MapajljeIbHOM

COCIMHEHUU PE3UCTOPOB. Onpenenenue paboTHI
ANEKTPUUECKOTO  TOKAa,  HMAYHOIETO  Yepe3  Pe3UCTop.
Onpenenenue MOIITHOCTH JNEKTPUYECKOTO TOKa,

BBIJICTIIEMOI Ha pe3ucTope. MccienoBaHnue 3aBUCUMOCTU
CUJIbl TOKA, WAYLIEro 4Yepe3 JIaMIIOYKY, OT HampsDKeHUs Ha
Heil. Omnpenenenue KIIJ[ wnarpeBarens. HWccnenoanue
MarHMTHOTO  B3aUMOJCHCTBUSL  MOCTOSIHHBIX MAarHUTOB.
W3yueHrne MarHuTHOTO IOJISI TIOCTOSIHHBIX MarHUTOB IIPH UX
o0benuHeHNH U pasjaeneHuu. lcciepgoBanuwe nercTBus
3JIEKTPUYECKOTO TOKAa HAa MArHUTHYK CTpesKy. OIBITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJIECUCTBUS
KATyIIKA C TOKOM M MarHUTa OT CWJIbI TOKa U HAIpPABJICHUS
TOKa B Karyuke. V3ydeHue neiCTBUS MarHUTHOIO IOJSA HA
MPOBOJHUK ¢ TokOoM. KoHCTpyupoBaHue u n3ydeHue padoThl
anekrpoasurarens. Mamepenue KIII asekTpoaBurarenbHON
yCTaHOBKH.  OmNbBITBI MO  HCCIEIOBAaHUIO  SIBICHUS




BHGKTPOMaFHI/ITHOﬁ HHAYKOWH: HCCIICAOBAHUC H3MCHCHUH
SHAYCHHUA U HAITPABJICHUA WHAYKIHUOHHOT'O TOKa

dusnueckue SABJICHUS B MpUpOJAC: DJICKTPUICCKUC ABJIICHHA B
aTMOC(I)epC, QJICKTPUYICCTBO KHUBBIX OPraHU3MOB, MAI'HUTHOC

[ noyie 3eMIIH, Apeid IMOITHOCOB, POJIb MArHUTHOTO TIOJS JIJISt
JKHU3HU Ha 3eMJIe, MOJIAPHOC CUAHUC
TexHUYecKne yCTPOWCTBA:  AJIEKTPOCKOI,  aMIIEPMETD,
BOJITMETP, PEOCTaT, CYETUMK DIIEKTPUUECKOW HSHEPruu,
799 JJIEKTPOOCBETUTEIILHBIE puoopsI, HarpeBaTenbHbIE
AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUUECKUE
MpEaoOXpaHUTECIIN, OJICKTPOMAarHur, SJICKTPOABUTATCIIb

MNOCTOAHHOI'O TOKA, 'CHCPATOP NOCTOAHHOI'O TOKA

9 KVIACC
Kon
paszena Kon snementa [TpoBepsieMbie 371€MEHTHI COACPKAHUS
MEXAHUWYECKUE SBJIEHUA

8.1 Mexa}HquCKoe nBukeHue. MarepuanbHas Touka. Crucrema
oTcuéTa

8.2 OTHOCUTETHHOCTh MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE MPSMOTMHEWHOE ABIKEHHUE
HepaBnomepHoe mnpsimosiuHeitHoe naBuxeHue. CpenHss u

8.4 MTHOBEHHass CKOpOCTh Tella Ipu  HEPaBHOMEPHOM
JIBUKCHHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOJIUHENHOE IBUKCHHE

8.6 CBoOoguoe nmagenne. OneITel [ anmnes
PaBHOMepHOE JnBMXKEHHE 10 OKpykHocTU. Ilepuon

8.7 yacTtoTa oOpamieHus. JIuHeiHass W yrioBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHUE

g 8.8 [Tepesiii 3akoH HproTOHA

8.9 BTtopoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIUT CYTIEPITO3UITIH CHIT

8.12 Cuita ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cuila TPEHHUS CKOJBXEHUS, CHJIAa TPEHHS
MIOKOS, IPYTHE BUBI TPEHHS

8.14 Cuna TsKecTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpPEHUE
CBOOOJIHOTO TMa/ICHUS

8.15 JBuxenue mnanet Bokpyr Comnua. [lepBas kocmuueckast
ckopocTb. HeBecoMoCTh 1 Eperpys3ku

816 PaBHOBecue MarepuanbHOW TOUKH. AOCOJIOTHO TBEpPIOE
TEJ0

8.17 PaBHOBecue TBEpHOrO TEna C  3aKPEIVIEHHOW  OCBIO

BpalllCHUsI. MOMEHT CHUJIBL. ]_[eHTp TAXKCCTH




8.18

Nmnyinbce Tena. M3menenne ummynbca. UMImynbe Cuiibl

8.19

3aKkoH COXpPAaHCHUS UMITYJIbCA

8.20

PeakTnBHOE IBIDKCHIE

8.21

MexaHuueckas pa60Ta 1 MOIIHOCTb

8.22

Pabota cuit tsxkecTH, ynpyroctu, TpeHus. CBs3b SHEPIUH U
paboThI

8.23

HOTGHIII/IaJH)HaSI SHEPIrud TCIa, TIOAHATOIO Hag
IMOBCPXHOCTLIO 3emin

8.24

[ToreHnmanpHas YHEPIUsL CKATON IPYKUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KHHETUUECKON SHEPTUU

8.26

3aKkoH COXpaHCHUA MEXaHUYECKOMH OHCPIruu

8.27

[IpakTuueckue pabOTHI:

OmnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WIIH
NBWDKEHUS ~ IIapyUKa 10  HAKIOHHOW  IJIOCKOCTH.
OmnpeneneHue yCKOPEHHsS Tela IPH PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU TIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rTHIOTE3B: €CAM TPU  PABHOYCKOPEHHOM
NBW)KEHUHM 0€3 HAa4YaJbHOHW CKOPOCTH ITYTH OTHOCSTCS Kak
Pl HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME MPOMEXYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHS OT
CHIIBI HOPMAJILHOTO JaBIICHHSL. OnpeneneHre
koopduuuenta  TpeHHs  CcKoibkeHus.  OmnpeneneHue
KECTKOCTH TIPYX)HUHBI. OmpeneneHne padoThl CHUIIBI TPEHUS
Ipd PaBHOMEPHOM JIBIDKEHMH Tella 10 TOPU30HTAIBHOM
noBepxHocTH. OrnpeneseHne padoThl CHIIBI YIIPYTOCTH MPH
noapéMe Tpy3a C HCIOJNBb30BaHUEM HETOABIKHOTO H
TIOJIBU)KHOTO OJIOKOB

8.28

(DI/I3I/I‘-ICCKI/IC SBJICHUA B npnpoz[e: HpI/I.]II/IBBI Hn OTJIUBHI,
nBwkeHue 1aHeT COJHEYHOHM CHUCTEMBbI, PEaKTUBHOE
JOBUXKCHUC )KUBBIX OpFaHI/ISMOB

8.29

TexHuueckue YCTpOMCTBA: CIHMJIOMETD, JaTYUKU
MI0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKETHI

MEXAHWUYECKUE KOJIEGAHIMA 1 BOJIHBI

Kone6atenbHoe nBuxkeHune. OCHOBHbBIE XapaKTEPUCTUKU

9.1 KoJieOaHUH: IEPUO/I, YaCTOTa, aMIUIUTY/1a

92 MaremaTruecKkuil U NpyKUHHBIA MasTHUKU. lIpeBpainenue
SHEPruu Npu KosieOaTeIbHOM JIBUKEHUHN

93 3aryxatomme KojeOaHus. BbIHyXIeHHble KoJeOaHUS.

' Pe3onanc

Mexannyeckue BosHBL. CBOMCTBA MEXAaHWYECKUX BOJIH.

94 [IpononpHple M monepedHble BOJHBL. JUIMHA BOJIHBL H
CKOpPOCTb €€ pacupocTpaHeHus. MeXaHU4YeCKHe BOJIHBI B
TBEPJIOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTb 1 BbICcOTa 3ByKa. OTpa)keHUE 3ByKa




9.6

Wudpa3Byk u yabTpa3Byk

9.7

[IpakTudeckue paboOTHI:

Onpenenenune YaCTOTEI Hu nepuoja KoJIeOaHuii
MaTeMaTUYECKOI'0 MasiTHUKA.

OrnpezeneHne 4acTOThl U TIEpHoJia KojieOaHUi MPYKUHHOTO
MadTHHKaA

HUccnenoBanue 3aBHCHUMOCTH nepuojaa KoJIeOaHui
IIOABCUIICHHOT O K HUTHU rpy3a oT JJINHBI HUTHU.
HUccnenoBanue 3aBHCHUMOCTH nepuoja KoJIeOaHuii
MPY>KUHHOTO MasTHUKAa OT Maccel Tpy3a. [Iposepka
HE3aBHCHMOCTH TIEpHOJa KOJIeOaHW Tpy3a, TOABEIICHHOTO
K HHUTH, OT MAacCChl rpy3a )41 )KéCTKOCTI/I pr)KI/IHBI.
H3mepeHune ycKopeHus: CBOOOTHOTO MaeHuUs

9.8

@u3nyeckue SBICHUS B NIPUPOJE: BOCHPUSATHE 3BYKOB
KUBOTHBIMHM, 3€MJIETPSICEHUE, CEUCMUYECKHE  BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHuueckne  yCTpOMCTBA:  3XOJOT, HCHOJb30BAaHHE
yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

SHCKTPOMB.I‘HI/ITHOC II0JIC. QHCKTPOMaTHI/ITHBIC BOJIHEI.

10.1 .
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

10.2 [Ixana 3eKTpOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas mpupona cBeta. CKOpocTh CBeETa.
BoJsiHOBBIE CBOMCTBA CBETA

10 [IpakTuueckue padOTHI:

10.4 W3ydeHne CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO
MOOMITBHOTO TeneoHa
duznyeckue SBICHUS B IpUpoJe: OHOJIOrHUecKoe AeiicTBre

10.5 BUJUMOTO,  yJIbTPAaQHUOJIETOBOIO M  PEHTTEHOBCKOTO
W3JTYYECHHUI

106 Texnuueckue YCTPOMCTBA: § UCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBGBIE SBJIEHUA

11.1 JlydeBast Mmozenb cBeTa. MIcTOUHHMKH cBETa

11.2 [IpsimonmHETHOE pacpoCcTpaHEHHUE CBETA

113 Otpaxenne cpeta. [lmockoe 3epkano. 3aKOH OTpa)KEHUs
cBeTa

114 [Ipenomnenue cBera. 3akoH mnpenomieHus ceera. [lonHoe
BHYTpEHHEE OTPaKCHHUE CBETA

11 11.5 JIunza. XoJ ny4ei B IMH3E

116 OnTuueckast cuctema (oroammapara, MHKpOCKONa U
TeJecKona

117 'maz kak onTuyeckas cuctema. biau3opykocTb U
JaIbHO30PKOCTh

118 Pasznoxxenue Oernoro cera B crektp. OmbiTel HpioToHA.
CrnosxeHue CeKTpajJbHbIX LIBETOB. J(ucnepcus cBeTa

11.9 [TpakTHyeckue padOTHI:




HccnenoBanne 3aBUCHMOCTH yTila OTPAKEHHUS] CBETOBOTO
Jy4a OT yrJjia naJieHusl.
N3yuenne XapaKTepuCTUK HW300pakeHHsl TpeaMeTa B
IJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCHMOCTH yTJia MPETOMIICHHSI CBETOBOTO
Jy4a OT yIJia MaJIeHHsl Ha TPaHULE «BO3AYX — CTEKIIO».
[Tomyyenne w300pakeHU C TOMOIIBIO COOMpArOIICH
JIUH3BIL.
Onpenenenne GOKYCHOTO PACCTOSHUSI M ONITUYECKON CHIIBI
coOuparornieit TUH3bI.
OnBITHI 110 Pa3ioKEeHUIO OEJI0T0 CBETa B CIEKTP.
OneITl O BOCHPUSITAIO 1BETa MPEAMETOB IMpPU HX
HaOJII0JICHUH Yepe3 IIBETOBBIC (PHIBTPHI
®dusnueckue sABJICHUS B mpupone: 3atmeHuss CoiHUIa u

11.10 JlyHbI, IIBETA TEJI, ONTUYECKHE SABJICHHS B aTMochepe (IBET
HeOa, pedpakuus, pagyra, MEPax)

1111 TexHU4eCcKHne yCTpOMCTBA: OYKH, NEPUCKOI, (oToamnmapar,
ONTHUYECKUE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

121 Onwitel  Pesepdopna u mmanerapHas MoOJAENs aroma.
Mogens aroma bopa

192 HUcnyckanue u morjioimieHue cBeta aroMoMm. KBaHTBHL
JIuHeityaThie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(ha, OeTa- ¥ TaMMa-u3TydeHUs

124 Crpoenue aroMHoro siapa. HykioHHas mozenb aTOMHOTO
aapa. M3oronsl

125 PanunoaktuBubie mpeBpamenus. I[lepuwon momypacnanga
ATOMHBIX sIEp

126 Snepusie peakuuu. 3aKOHBI COXpaHEHHUS 3apsAIOBOTO U
MacCOBOI'0 YUCE

12.7 DHeprus cBsi3u aTOMHBIX sifiep. CBA3b MacChl U SHEPTUHU

12 128 Peaknuu cuHTe3a m geneHus anep. VCTOUHMKM »HEpruu

ConHua u 3B€31

129 SAnepnas _ OHepreTuKa. [eiictBue  pagMOAaKTUBHBIX
M3JIYYeHUI Ha KUBbIE OPTraHU3MBbI
[IpakTuueckue pabOTHI:
HabmroneHue  CIUIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB

1210 U3IIy4YCHHUS.
UccnenoBanue TpPEeKOB: M3MEPEHUE SHEPTHM YACTHUIIBI IO
TOPMO3HOMY ITyTH (110 (hoTOorpadusim).
N3mepeHue paanoakTUBHOTO (poHa
®usznueckue  ABICHUS B INPUPOJE:  €CTECTBEHHBIN

1211 pPaMOaKTUBHEIN (DOH, KOCMUYECKUE TTyYH, PajHOaKTHBHO®
U3ITyYCHUE MIPUPOTHBIX MUHEPAJIOB, JIeCTBHE
PaAMOAKTUBHBIX U3IYUYEHUN HA OPraHU3M YeJIOBeKa

1212 TexHUuecKkrue yCcTpOMCTBA: CIEKTPOCKOMN, HHIUBUIYTbHBII
JI03UMETp, Kamepa Busibcona




ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHOM MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanue poau  (GU3MKM B HAy4yHOM  KapTUHE  MUDa;
c(OpMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUH O 3aKOHOMEPHOH CBA3M
U T03HAaBa€MOCTH SIBJICHUM IPUPOIBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiau (GU3MKK B Pa3BUTHUU
€CTECTBEHHBIX HayK, TEXHMKH U TEXHOJOTUi, 00 3BOJIIOLMU
¢u3nuecKkux 3HAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHpa, O BKJIAJAE€ POCCUICKUX M 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTHUN

3HaHMA O BUAAX MaTepuyl (BEIIECTBO M IOJIE), O JBHIKEHUHM Kak
cnoco0e CyIIecTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTPOEHHS BELIECTBAa, O (M3MYECKON CYIIHOCTH SIBJICHUI NPHPOIBI
(MEXaHMYECKMX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
yYMEHHE Pa3InyaTh SBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NYIECKOE SBICHHE;
YMEHHE Pacro3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBICHHUH
B OKpY)XalOIleM MHpPE, BBIICISAS WX CYIIECTBEHHBIC CBOWCTBA
(mpu3HAKH)

Brnanenue ocHOBaMHM NOHSTHWHOTO armapara M CHUMBOJIMYECKOTO
s3bIKa (PU3UKH U WCTOJB30BAaHWE WX JUIS pelleHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U
MPOLIECCHI, UCTIONB3YS HYHIAMEHTAIBHBIE U YMIUPUYECKUE 3aKOHBI

YMeHHe OnuCHIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)H31/I‘-I€CKI/I€ SIBJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘IGCKI/IG BCIINYHHBI

Bnanenue oOcCHOBaMHM METOIOB HAydyHOTO TIO3HAHUSA C YYETOM
COOJTFOICHHST TPaBMJI O€301IaCHOTO TPyJa: HAOMIOACHUE (PU3HUSCKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIFHO COOMpAaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY
W3 JaHHOTO Habopa 0OOpyHOBaHMS 1O MHCTPYKIIUU, OMHUCHIBATH XOJT
OTIBITA U 3aMKCHIBATh €T0 Pe3yIbTaThl, (HOPMYITHUPOBATH BHIBOIBL;
MIPOBEJICHUE TIPSIMBIX M KOCBCHHBIX M3MEPECHUN (PH3UIECKUX BEITUIHH:
yMEHHE TIUIaHUPOBaTh U3MEPEHHUsS, CaMOCTOSITETbHO COOHMpaTh
OKCIIEPUMEHTAILHYIO YCTAHOBKY 110 HWHCTPYKIIMH, BBIYUCIISATH
3HAYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOMYUYEHHBIC PE3YNIBTATHI C
Y4E€TOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJICHUE  HECIOXKHBIX  OKCHEPUMEHTAIBHBIX  HCCIICIOBAHMUIA,
CaMOCTOATEIEHO ~ COOMpaTh AKCICPUMEHTAIBHYIO YCTAaHOBKY U
MPOBOAWTH  HCCIEAOBAaHME IO  WHCTPYKUWH,  MPEICTaBIATh
MOJTyYEHHBIC 3aBHCHMOCTH (M3MUYSCKHUX BEJIMYMH B BUJIC TAOJUIl H
rpad¥KOB, YIUTHIBATh MOTPEITHOCTH, JIeJaTh BEIBOJBI IO Pe3yIbTaTamM
UCCIIETOBaHUs

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  Mojenei
(MaTepuallbHasl TOYKA, a0COTIOTHO TBEPAOE TEJIO, MOACIH CTPOCHUS




ra3oB, >KMJKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HyK.HOHHaH MOJICJIb aTOMHOTI'O ﬁz[pa) n YMGHI/IG HpI/IMeHSITL nux AJjs
00bsicHEHUST (PU3UIECKUX MPOIECCOB

YMeHue oOBACHATH (PU3UUECKUE MPOIECCHl U CBOWCTBA TEN, B TOM
YUCI€ M B KOHTEKCTE CHUTyaluud MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUHMHHO-CIICJICTBEHHbIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3yUYEeHHBIE CBOICTBA (PU3UUECKUX
SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemath pacu€THble 3afaud (Ha 06aze 2 — 3 ypaBHEHHIA),
UCTONB3ysl 3aKOHbl U (OpMyJbl, CBs3bIBalOLINE  (PU3MUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allUChIBATb KpaTKOC YCJIOBHEC 3aJayu,
BBISBIISITh HEJOCTAIOLIUE JIaHHBbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE I €€ pEelIeHus], UCIOJIb30BaTh CIIPABOYHBIE JaHHbIC,
MMPpOBOAUTD paC‘-IéTLI U OHCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3Ha4eHUs (PU3MYECKON BEIMUYUHBI; YMEHHUE OINPENENATh Pa3MEPHOCTh
¢u3nuUecKoil BeTMUMHBI, TOJTyY€HHOHN NMPH PEIICHUH 3a/1a41

VYMeHHe XapakTepH30BaTh INPHHIUIBI  JEHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJE OBITOBBIX MPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB M0 UX ONHUCAHUIO, HCIOIB3YS 3HAHUS O
CBOWMCTBaX (PU3MYECKUX SBICHUA H HEOOXOAMMBbIE (HU3NUECKUE
3aKOHOMEPHOCTHU

10

YMeHHe WCIONIb30BaTh 3HAaHUS O (UINYECKUX SBICHUSX B
MOBCETHEBHOW KU3HM Il oOecreueHuss Oe30MacHOCTH  TpHU
oOpamieHUd C  OBITOBBIMH  TpHOOpaMH W TEXHHUYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbsI M COOJIOJACHUS HOPM
DKOJIOTMYECKOIO IIOBEJICHUS B OKPYKAIOUIENW Ccpelle; NOHUMaHHUE
HEOOXOAUMOCTH TMPUMEHEHHS ITOCTIDKCHHH (DU3WKHM U TEXHOJOTHM
JUISL PAIIMOHAJIBHOTO MIPUPOAONOIB30BAHMS

11

OneIT moOMCKa, NpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopManuu
(U3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHMKATHBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJy4eHHOW WH(POpPMAIMM HAa OCHOBE WMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB; yMEHHE  HCIIOJIb30BaTh  MPH
BBITIOJTHCHAH YYEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JTUTEPaTypy
bu3nyecKoro coaep)kaHus, CIPaBOUYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BnageHue 0a30BBIMH  HABBIKAMU  NpeoOpa3oBaHUS
uHbOpMallMl U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYTYIO; yMEHHE
co37aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE MH(OpPMAIIMU U3 HECKOJIBKUX UCTOYHHKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe  naBkeHHe.  MatepuanbHas ~— Touka.  Cucrema  oTcuéTta.




OTHOCHUTENHLHOCTD JABUXXCHUSA

PaBHOMepHOe U HepaBHOMepHOe ABMkeHHE. Cpenssisi ckopocTb. Popmyna s

1.2 BBIYHCIICHUS CpeHel ckopoctu: V = S/t
PaBHOMEpHOE MPSIMOJIMHEWHOE JBHXKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejia OT
BPEMEHH B CIIydae paBHOMEPHOT'O MPSIMOJIMHEHHOTO JBIKCHUS:
1.3 ) =x,+vt
I'paduku 3aBUCHUMOCTH OT BpPEMEHHM JUIsI MPOCKIIMH CKOPOCTH, MPOEKIIUU
MepEeMEICHUS, Ty TH, KOOPIMHATHI IPH PABHOMEPHOM MPSIMOJIMHEHHOM JIBHYKCHHU
3aBUCHMOCTh KOOpDAMHATBI TeJla OT BPEMEHH B CIIydyae pPaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBHKCHHUS:
2
Sl =vg #I+a,* ;
2
@dopmysbl I MPOCKIMU TMEPEMEIICHUS, MPOCKIUH CKOPOCTH U TPOSKIUH
YCKOPEHUSI ITPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKCHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy +a, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MTPOCKIIMU YCKOPEHHS, TPOCKIIMU CKOPOCTH,
NPOCKIMHU TepPEeMEIIeHHs, KOOPAMHATHI MPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYDKCHUH
CsoboaHoe manmeHue. DOpMyJibl, OMUCHIBAIONIME CBOOOJHOE MaJCHUE Teja 10
15 BEpTUKAIU (JBMKEHHE Teja BHH3 WM BBEPX OTHOCHTEIILHO MOBEPXHOCTH 3EMIIH).
' I'paduiku 3aBUCUMOCTH OT BPEMEHH JIJIsl IPOCKIIUU YCKOPEHHSI, TIPOSKIIUH CKOPOCTH
Y KOOP/IMHATHI IPU CBOOOTHOM IaJICHUH TeJla 10 BEPTUKAIN
CKkopoCTh PaBHOMEPHOTO JBHKCHUS TEJIa 10 OKPYKHOCTH. HamnpasieHnue ckopocTH.
@dopmyna JuUis BBIYMCICHHS CKOPOCTH Yepe3 pajuyC OKPYKHOCTH W TEPHOJ
oOparteHus:
1.6 2R
CTTT
LlenTtpocTpeMuTebHOe  ycKOpeHue.  HampaBieHue — EHTPOCTPEMHTEIBLHOTO

yckopeHnusi. Dopmyiia 1Jid BBIYUCICHUS YCKOPEHHUS:




dopmynia, cBA3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIeHUS:

vl
T

Macca. I110THOCTS BeliecTBa. q)OpMYJ'IEl AJI BBIYUCJIICHUS IIJIOTHOCTH!

_m

1.7 V
1.8 Cuna — BektopHas ¢usudeckas BesnunHa. CloxeHue Cuil
1.9 SBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TENO
B3aunmogperictsue ten. Tperuii 3akon HeroToHa:
1.11 F p _P-l—}E
Tpenne mokoss U TpeHue ckoiabkeHud. PopMyna A BBIYMCICHUS MOIYJS CHJIIbI
TPEHUS CKOJIBKEHUS:
1.12 F_=n-N
p - M
Hedopmanuss Tena. Ympyrue u Heynpyrue geopmanuu. 3aKOH yHOpyroi
nedopmaruu (3akon ['yka):
1.13 F=k-Al
1.14 BcemupHoe tarorenue. 3akOH BCEMUPHOTO TSTOTEHUS:




My - 1M+
F=Gg. 1 _2
R2
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyiia I BHIYMCIIEHHS CHIIBI TSOKECTH BOJIM3M moBepxHoCTH 3emun: F = mg.
JIBmxenne mianet Bokpyr Connna. [Tepsas kocMudeckast CKopocTh. HeBecoMocTs 1

neperpys3Ku

Nmmynec Tena — BeKTOpHast (pu3ndeckast BENUIHHA.
1.15 p=ms

Nmmnynsc cucremsl teil. M3menenue umiyibca. MIMyisce cumsl

3aKoH COXpPAaHCHUS UMITYJIbCa JJIA BaMKHyTOﬁ CUCTCMBI TCJI:
1.16 P=1mU, +in,U, =const

PeaxTuBHOE JABHOXKCHUC

Mexannueckas pabota. @opmyiia ajsi BBIYUCIECHUS paOOThl CHIIBIL:

A=F5cosc

Mexanndeckass MOIITHOCTD:
1.17

n=4
I

Kunernueckas u noreHuuanbHas sHeprust. @opmyiia a1 BBIYACICHUS
KMHETUYECKOM dHEPTHUU:
J'HUE
Be=
Teopema o kuHeTHUecKoU sHeprun. Gopmyra I BBIYUCIEHUS TOTEHIUAIBHON
1.18

OHCPIuu TCJjIa, IOAHATOIO

HaJ 3eMIEeii:

E,=mgh

Mexanndeckast SHEprusi:

E=E.+E
1.19 i g

3aKkoH COXpaHCHUMA MEXaHHUYECKOM OHCPTHUH. q)OpMyJ'Ia AJI 3aKOHA COXpaHCHUA

MEXaHWYEeCKOH OHCPIrur B OTCYTCTBUC CHII TPCHUS: E = const.




1.20

[IpeBpanieHne MexaHU4ECKOM SHEPTUU TP HAJTMYUU CUJIBI TPEHHUS.

ITpocThic MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHHUKH.
Peruar. Moment cuiier; M - FI.

VY ciioBUE paBHOBECUS phlUara:
M +M +..=0
[MonBroxHbI 1 HenoABKHBIN 0510KK. KIT/] mpocThIX MEXaHU3MOB,

n= Anonesaas
A‘S&I‘I:EHEEE&H

1.21

JlaBiienue TBEpIOTO TEIIA.

®opMyia 11 BBIYMCIICHMS 1aBJICHHsI TBEPIOTO Tena:

_F

JaBienue rasa. AtMocdepHoe JaBieHue.

FI/II[pOCTaTI/I‘-IGCKOC JaBJICHUC BHYTPH KU IKOCTH.

CDOpMy.]Ia IJI1 BBIYHUCJIICHUA OABJICHUSA BHYTPH KUJKOCTHU:

p=pgh+p_,

1.22

3akoH [lackans. ['ugpaBnuyeckuit npecc

1.23

3akon Apxumena. Dopmyna UL ONPENENICHUS  BBITAJIKWBAIONICH  CHJIBI,

JEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B JKUJKOCTh WM Ias:
Fags =PEV

VcnoBue nnaBanud Tena. IlmaBanue CYAOB U BO3QYXOILIAaBaAHUEC

1.24

Mexannueckue koiiebanus. AMIUIMTYIa, TIEPUOJ U YacToTa Konebanuit. Dopmyra,

CBSI3bIBAIOILAS YACTOTY U MEPHOJ KOIeOaHUI:

1.25

MaremMatnueckuii W TNpYKUHHBIA ~MasATHUKH. lIpeBpameHne 5sHepruum mpu

KoJe0aTeNLHOM IBMKEHUHN

1.26

3aryxaronue KoneOanus. BoiHyxaennsie konebanus. Pezonanc

1.27

MexaHU4ecKde BOJIHBI. HpO,Z[OJ'IBHLIe U TOICPCYHBIC BOJIHEBI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PacClpOCTPAHEHHS BOJIHBI:

h=v-T




1.28

3ByK. I'/poMKOCTB M BbICOTa 3BYKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHMLE JBYX

cpen. udpa3Byk u ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenune cpegHeld IUIOTHOCTH BENIECTBA; apXUMENOBOM CHJIBI; KECTKOCTH
NPYXUHBL; KOd(h(UIMEHTa TPEHHUS CKOJIbXKEHHs; paOOThl CUJIBI TPEHMS, CHIIbI
YOPYTOCTH; CPEJHEH CKOPOCTH JBM)KEHUS OpyCka I0 HAaKJIOHHOM IUIOCKOCTH;
yCKOpeHUs: Opycka MpH JBIKEHUU MO0 HAKJIOHHOM TUIOCKOCTH; YacTOTHI U TEpUOaa
KojeOaHWi MaTeMAaTHYECKOTO MasTHHKA; YacTOTHl H TMepuoja KoJieOaHMi
NPY>KUHHOTO MasiTHUKAa,; MOMEHTA CHWJIbI, ACHCTBYIOIIETO Ha phlyar; padOThl CHUIIBI
YIPYTOCTH NPH MOIBEME Ipy3a ¢ MOMOLIbIO HEMOJBUKHOTO OJI0Ka; PabOThI CHIIBI
YOPYTOCTH MPU MOABbEME I'Py3a C TOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanre 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH
Tella U OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHMOCTH BBITAJKUBAOIICH CHIIBI OT MAacCChI
TeJa; CUJbl TPEHHUS CKOJILKEHHUS OT CHJIbl HOPMAJIBHOTO JABJICHHS W OT pojaa
MOBEPXHOCTH; CHJIBI YIOPYTOCTH, BO3HHKAIOIIEH B TMPYXHUHE, OT CTCICHHU
nedopmalui TPYXKUHBL, YCKOPEHHs Opycka OT yrIJla HakKJIOHA HampaBIIsIOINICH;
nepuoga (4acToThl) KoseOaHWN HUTSHOIO MAasTHUKAa OT JUIMHBI HHUTH; MEpHOa
KojeOaHUl NpPYyKMHHOTO MasiTHUKAa OT MAacChl Ipy3a M JKECTKOCTH MPY>KUHBL
HCCIIeIOBAaHUE HE3aBHCHUMOCTH TEpHOAa KOJICOAaHUN HUTSHOTO MAasTHUKA OT MAacCChI

rpy3a. IIpoBepka ycinoBusi paBHOBECHS pblyara

1.30

Dusuueckue A61eHUsL 8 npupode.‘ MPUMCPBI ABUXKCHUA C pa3JIMYHBIMHA CKOPOCTAMU B
JKMBOM 1 HEXKHBOM npupone, JIEHCTBHE CUIIBI TPCHUA B IPUPOJAC U TCXHUKE, TPHUIINBBI
1 OTJIMBBI, IBMXKXCHUC IIJIAHCT ConHeuHou CUCTCMbI, PCAKTUBHOC JIBHXCHHC JKUBBIX
OpTraHu3MOB, pbl4aru B TCJIC YCJIIOBCKA, BJIUAHUC aTMOC(I)epHOFO JaBJICHUS Ha >KUBOH
OpraHu3M, IIJIaBaHUC pLI6, BOCIIPHUATHUC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHUC,

celiCMHYECKHe BOJIHBI, IYHAMH, 2XO

1.31

Texnuyeckue ycmpouicmea: CHUAOMETpP, JIaTYUKU TIOJIOKEHUS, PACCTOSIHUS U
YCKOPCHHS, JIUHAMOMETpP, IOAIIUITHUKNA, pPAKEeThl, pblUar, TIOJABMKHBIA U
HETOJIBIDKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTh, TPOCTBHIE MEXaHU3MBI B OBITY,
cooOmaromuecst CoCcyAbl, YCTPOWCTBO BOJONPOBOJA, THIPABINYECKHNA TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TMOPLIHEBOH HAcCOC, apeoMeTp, 3XOJOoT,

MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE ITIOJIOKEHHS MOHGKYHHPHO-KHHCTHHGCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA.




Mopemun  TBEpAOrO, IKHAKOTO H  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.

Kpucrannuyeckue u aMmopdHbie Tena

JIBrxenue yactull BemecTBa. CBsi3b CKOPOCTU JIBHIKEHMSI YaCTHI] C TEMIIEPaTypOil.

2.2
BpoyHoBckoe nBmxenue, Tuddysus
2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS
2.4 TemioBoe paciMpeHue U cxaTue
2.5 TennoBoe paBHOBecHe
26 Buytpennsas osHeprus. Pabora u Teruonepenaya Kak CHOCOObI HM3MEHEHUs
BHYTPEHHEHN SHEPrUU
2.7 Bub! Termionepeaaym: TeIIONPOBOIHOCTh, KOHBEKITUS, H3TYICHHE
HarpeBanue n oxnaxzaenue tena. KoanmyecTBo TEIoThl. Y AeibHasd TEINIOEMKOCTD:
28 —em(t,—t;)
Q=cmlt,—t
3aKOH COXpaHEHHWS OSHEPTHMH B TEIUIOBBIX MpOIEcCaxX. YPaBHEHHE TEIUIOBOTO
OanaHca:
2.9
QO +0, +..=0
Hcnapenne u koHaeHcauus. l3MeHeHHe BHYTpPEHHEW OHEPruM B MpoIliecce
210 ucrapeHuss ¥ KoHIeHcanuu. KumeHue  KHIKOCTH.  YJAenbHas  TEeIuioTa
napoo6pasoBanus: L = Q/m
2.11 BiaxxHocTs BO3IyXa
[InaBnenue u kpuctamnuzauus. M3mMeHeHre BHyTpEeHHEH SHEPTUu Mpy IIIABJICHUH U
KpUCTaIU3alud. Y IeJbHas TeIIoTa IUIaBIeHUs:
2.12 ) 0
m
BHyTpeHHSIs SHeprus cropaHus TOIUIMBA. Y IeIbHAS TEIIOTa CTOPAHMS TOIUIHBA: ( =
2.13 Q/m
2.14 [Tpuntumner paboTs! TermoBsix aBuratenei. KI1J[ TeroBoro asuraTess
215 IIpaxmuueckue pabomul

W3mepeHne ynenpbHOM TEIUIOEMKOCTH METAJUIMYECKOrO LMIMHIPA; KOJUYECTBA




TEIUIOTHI, TIOJyYEHHOTO BOJOM KOMHATHOW TeMIepaTypbl (UKCHPOBAHHON Macchl, B
KOTOPYIO OITyLIEH HarpeTbli HWIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
LUAJUHAPOM, IIOCHE€ OIYyCKaHWs €ro B BOJY KOMHATHOM TEMIIEPATYpHI;
OTHOCHUTEJIBHOM BJIAJKHOCTH BO31lyXd; YACIbHOM TEIUIOTHI IUIABJICHUS JIBJA.
HccnenoBanne M3MEHEHUS TEMIIEPATYPBI BOJBI IIPU PA3JIUYHBIX YCIOBUSX; SBICHUS

TETI000MEHa IPY CMEUIMBAHUHU XOJIOTHON M rOpsiueil BOJIbI; Ipoliecca HCTIapeHus

Dusuueckue s6l1eHUA 8 npupode: MOBCPXHOCTHOC HATSXKCHUC HU KAIIUJIJIAPHBIC

2.16 SBJICHUSA B IPUPOAE, KpPUCTAUIBI B npupone, usinydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmeéa: KalWUIAPBI, NPUMEPHI HCIONb30BAHUS KPHUCTAJUIOB,
517 KUJKOCTHBIM TEPMOMETp, HAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOIUICHUS
' JIOMOB, THUTPOMETpPBI, ICHUXPOMETp, MapoBas TypOWHA, JABHUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
3.2 B3aumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI JEKTPUUECKOTO 3apsiia
34 Onektprueckoe mnone. Hampsok€HHocTh  dnekTtpuyeckoro  monsd.  [IpuHoun
' CYINEPIO3ULMH NIEKTPUUECKUX MOJeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn osnektpuueckux 3apsiioB. [leficTBHE  2IEKTPUYECKOrO IOJISL  HA
' ANEeKTpUYecKue 3apsiibl. [[pOBOTHUKY U TUANEKTPUKH
IlocTosiHHBINM 3nekTpuueckuil Tok. JleiicTBusa anekTpudeckoro Toka. Cuna ToKa.
Hanpsixenue.
3.6 I =q/t,U=A/
DIEKTPUYECKOE CONPOTUBIICHUE. Y AEIIBHOE JJIEKTPHYECKOE CONIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma auis yuactka snektpuyeckoi menu: | = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB!
3.9

1, =1, U=U,+U,. R=R,+R,




HapannenLHoe COCIUHCHHUEC ITPOBOJHUKOB PABHOT'O COIMPOTHUBJICHUSA:

U=U;I=I+I;R=2.
- - 2

e

CMelaHHbBIC COCAMHCHUS IIPOBOAHUKOB

PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxoyins — Jlenna:
3.11 0= 12 Rt
312 OmnbIT OpcTena. MarHuTHOE 1M0JIE MPSMOTO MPOBOJHUKA C TOKOM. JINHUM MarHUTHON
' WHAYKIAH
3.13 MarsauTtHoe 1oJie MOCTOSSHHOTO MarHuTa. BzaumoelicTBue MOCTOSITHHBIX MarHUTOB
3.14 JleficTBHEe MAarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SABieHne 3neKTpoMarHuTHON HHAYyKuuu. [IpaBuio Jlenuna
Ipakmuyeckue pabomol
W3mepenne AIIEKTPHUYECKOTO COIIPOTHBIICHHS pe3ucTopa; MOIITHOCTH
AJIEKTPHUUECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BOSHUKAIOLIETO B IPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HANpsHKEHUs HA KOHILAX MPOBOAHMKA; 3aBUCHUMOCTU CONPOTUBIICHUS
' OT JJIMHBI TPOBOJHMKA, IUIOMIATU €ro IMOMEePEeYHOro0 CEYEHUS U yNeIbHOTro
COTIPOTUBIICHUS.
[IpoBepka mpaBmiia i AJIEKTPUYECKOrO HAIMPSDKEHHUS MPH  IMOCIEI0BATEILHOM
COCIMHEHUU MPOBOJHMKOB; TpaBUia s CHUJIbl JJIEKTPUYECKOrO TOKa Ipu
napajijieIbHOM COeAMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue A6neHUss 6 npupode: DIEKTPUUECKHE SBICHUS B aTtMocdepe,
3.17 ANEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0Jie 3eMITd, Apelid moarocoB, poib
MarHATHOTO TIOJIS JUIS KU3HH Ha 3emiie, TIOJIAPHOE CHSTHHUE
Texnuueckue ycmpoticmsa: dAEKTPOCKOI, aMIIEPMETp, BOJIBTMETP, PEOCTaT, CUETUNK
318 JJIEKTPUUECKOW SHEPruM, 3JIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HarpeBaTeIbHbIC
' ANEKTPONPUOOPHl (TIPUMEPBI), DIIEKTPUUECKUE MPEIOXPAHUTENH, AJIEKTPOMArHuUT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbie BoJHBEIL. [1Ikasa 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsMonuHEitHOe pacipocTpaHEHHE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [Inockoe 3epkano




3.22

[Ipenomiienne cBeta. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucniepcust cBera
3.4 Jlunza. Xox nydeit B nuHze. DokycHoe paccrosiHue JuH3bL OnTHYEcKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomuol
N3mepenne ONTHYECKOW CHIJIBI COOMpAONMIEH JMH3BI; (POKYCHOTO PAaCCTOSTHHS
cobuparonieit TuH3bI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MpeaMeTa U U300PaKEeHHS,
3.26 KOTJ[a IPEIMET PACIOJIOKEH B IBOMHOM (DOKyce), TOKa3aTelst MPeIOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTBA M300paKEHHs, TMOJYYEHHOTO C IOMOIIBIO coOMparomei
JMH3BI; U3MEHEHHS (DPOKYCHOTO pPACCTOSHHS JBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yria MpeJoMJICHUSI CBETOBOTO JIy4a OT yIJia MaJIeHUs] Ha TPaHHIIE «BO3YX — CTEKIIO»
397 Qusuueckue saenenus 6 npupode. 3aTMenns Connna u JIyHbl, BeTa Tell, ONTHYECKUE
' SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoiicmea. O4KH, IEpPUCKOII, (OTOANIAPAT, ONTUYECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
41 PanmnoaktuBHOCTh. Aunbda-, Oera-, ramma-usnydenus. Peakmuu anbda-u Oera-
' pacnania
4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-gactuul. [lnanerapuast moaens atoma
4.3 CocraB aTomMHOrO siipa. 3oToms!
4.4 IIepuon nomnypacmnanga aTOMHBIX sIAEP
4.5 SnepHble peakiMy. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 M MACCOBOTO YUCEI
Qu3zuyeckue a61eHUs 8 npupode. €CTECTBEHHBIN PaIMOaKTUBHBIA (OH, KOCMUYECKUE
4.6 JIy4d,  paJAMOAKTUBHOE  M3JIyYeHHE  TNPUPOJHBIX  MHUHEpAIOB,  JICHCTBHE
PaANOaKTUBHBIX U3ITyUYEHUHN Ha OPraHU3M YesloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHIWBUAYAIBHBIA JO3MMETpP, Kamepa

BI/IJ'II)COHa, AACPpHasA SOHEPTCTUKA




