MUHUACTEPCTBO OBPA30BAHMA U HAYKU
JIOHELIKOM HAPOJTHOM PECITYBJIUKY
TOCYIAPCTBEHHOE BIO/DKETHOE OBILEOBPA30BATEJIbHOE YUPEXIEHUE
«OCHOBHAS IIIKOJIA Ne 80 TOPOJICKOIO OKPYT'A MAKEEBKA
JIOHELIKOY HAPOJTHOM PECITYBJIUKY

PACCMOTPEHO COIJIACOBAHO TBl _
na sacezarmi [IIMO yumreneii  3avectutens aupexropano YBP /i NEKTOp é]}j QLI NeB0
€CTECTBEHHO- Kopnar JL.C. SR 575\
MaTeMaTHY€eCKOro IHMKIa ot 26.08.2025 gK Al —
Tpotokor ot 26.08. 2025 Ne § Tpvikas 0T 29.98.2075 Ne 131
PABOYAS [TIPOTPAMMA
10 Y4eOHOMY IpEe/METY
«®m3uxa»
(6a30BBIi YPOBEHS)

1 06ydarommxcs 7-9 KI1accoB



MNOACHUTEJIBHAS 3ATIINCKA

[Iporpamma o yae6HOMy npenmery «Pu3nKa» Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus
COCTaBJICHA HAa OCHOBE IOJIOKEHHH W TpeOOBaHMU K pe3ylibTaTaM OCBOEHHUS 00pa3oBaTeIbHOMN
MIPOrPAMMEI ¢ y9eToM (efiepaibHON pabouel mporpaMMbl BociuTaHus 1 KoHIenmu npero 1aBaHust
yuebHoro npeaMera «Dusnkay, a TakKe:

- ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepauumn» (C USMEHEHUSIMU U JOTIOJIHEHUSIMU );

- [Ipukaza Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6 yTBEpKIAEHUU
(benepabHOTO roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO 00IIIET0 00pa30BaHUs»
(B pen. npukazoB Munnpocsemenus Poccun ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955,
otT 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31);

- Ilpukaza Munmnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O06 yrBepKaeHUU
(benepanbHOl 00pa3oBaTEIBLHOM MPOTrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHus» (B pell. MPUKA30B
Munnpocsenienus Poccun ot 01.02.2024 Ne 62, 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- [Ipuxaza Munnpocemienuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHM3allii W  OCYIIECTBIEHUS OOpa30BaTeNbHOM  JESITETPHOCTH IO  OCHOBHBIM U
001eo0pa3oBaTeIbHBIM TIPpOrpaMMaM — 00pa30BaTeIbHBIM IMPOTPaMMaM Ha4daJbHOTO OOIIEro,
OCHOBHOTO OOIIETO M CPEIHEro 00IIero 00pa30BaHUI.

- [Tpukaza Munnpocsemenusi Poccun ot 07.10.2022 Ne 888 «O BHeceHWHM M3MEHEHUU B
[lopsimox opraHu3allid M OCYILECTBICHHS 00pa30BaTENbHON JEATENBHOCTH IO OCHOBHBIM
oOmieo0pa3oBarenbHbIM MporpaMmaM — oOpa3oBaTeNIbHBIM MPOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOTO O0I1IET0 U cpeiHero o01iero oopa3oBaHus, yTBEPKACHHBIHN MpruKa3oM MHUHIIPOCBEIIEHUS
Poccun ot 22.03.2021 Ne 115».

- [Ipukaza Munnpocsemenuss Poccun ot 05.11.2024 Ne 769 «OO06 yrBepKIeHUU
(benepanbHOTrO MepevHsi y4eOHUKOB, JTOMYIIEHHBIX K MCIOJIB30BAHUIO MPU peau3allii UMEIOLIUX
rOCYIapCTBEHHYIO aKKpeIUTAII0 00pa30oBaTENbHBIX MPOrpaMM HAa4dallbHOTO OOIIEr0, OCHOBHOTO
oOuiero, cpenHero ooiero o0pa3oBaHus OpPraHU3allMsIMU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JeSITeNIbHOCTD, ¥ YCTAHOBIIGHUHU TMPENEIbHOIO CPOKA MCHOJIB30BAaHUS MCKIIOYCHHBIX YY€OHUKOB U
pa3paboTaHHBIX B KOMILIEKTE C HUMU Y4EOHBIX TOCOOUIN.

- [Ipuka3za Munnpocsemenust Poccun ot 18.07.2024 Ne 499 «OO0 yTBepKIeHUU
(benepanabHOTo MepeyHs AEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOIb30BaHUIO
MpU pealn3allid UMEIONINX TOCYAAPCTBEHHYIO aKKpeIUTaIuio o0pa3oBaTeNbHBIX MpPOTpaMM

Ha4YaJIbHOI'O O6IJ_ICFO, OCHOBHOT'O 0611.161"0, CpCOHCTO O6IJ.I€1"O 06p830BaHI/I$I».

- YeraBa 'BOY «OLI Ne80 I'.O. MAKEEBKA2» (HOBas pefaKkius), YTBEpP)KICHHOTO



npukazoM MuHuctepcTBa obpa3zoBanuss u Hayku Jlonenkoit Haponuoii PecniyOnuku oT 21 urons

2024 r. Ne 357;

- YuebHoro miaHa ocHoBHOTO obrmiero oopazosanus [ BOY «OII Ne80 I'.O. MAKEEBKA» Ha
2025-2026 y4eOHbIii TOI.

Conepxanue IIPOrPAMMBI 10 ¢usnke HaIIpaBJICHO Ha (dopMupoBaHue
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCS W OpraHu3alio HW3ydeHus (U3MKH Ha
JeATeIbHOCTHOM OCHOBE. B mporpamMme 1o (pu3nke yauThIBatOTCS BOSMOKHOCTH y4eOHOTO MpeaMeTa
B peanmzauuu TpeboBanuit ®I'OC OOO k mnIaHUpPyEeMbIM JIMYHOCTHBIM MU MeETalpeIMEeTHBIM
pe3ynbTaTaM 00y4eHHUs], a TAKKE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX Y4€OHBIX MPEIMETOB
Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpamMma mo Qu3uke ycTaHaBIMBaeT paclpeaesieHue y4eOHOro marepuajia Mo rojam
oOyueHus (1o Kjlaccam), IpeuIaraeT IpUMEpPHYIO OCIIE0BATEIbHOCTD U3yYEHHsI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKaHMSI U yUETe BO3PACTHBIX 0COOEHHOCTEN 00yJarommxcsl.

[Iporpamma no ¢usnke pa3paboTaHa ¢ HENbIO OKa3aHUsI METOJUUYECKON MOMOIIN YYUTEIIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

O®uznka SBISIETCS CUCTEMOOOPA3YIOLUUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJIECHUI, M3ydyaeMbIX XHUMUEH,
OuWoJsoTHel, acTpoHOMHUEW W (U3NYECKOW Teorpadueil, BHOCHT BKJIAaJl B €CTCCTBEHHOHAYUYHYIO
KapTUHY MUpA, IPeI0CTaBIsIeT HauboJiee iCHbIe 00pa31ibl IPUMEHEHUS] HAyYHOT'O METO/1a TO3HAHMS,
TO €CTh CIIOCO0A MOJyYE€HUS TOCTOBEPHBIX 3HAHUH O MUpE.

OnHa M3 INaBHBIX 3aJa4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (JOPMUPOBAHUH €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpECa K HAyKe Yy 00y4JaroIIuXCs.

N3yuenne ¢u3ukun Ha 06a30BOM YpOBHE MPEAIOJIAraeT OBJAJAECHUE CIENYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLIMMH €CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

®  Hay4yHO OOBSCHSATH ABJICHMUS,

®  OILCHMBAThH U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIE/IOBAHMS;

®  UHTEpPIPETUPOBATh JAaHHbIE U MCIIOJIb30BaTh HAay4YHbIE J0KA3aTEIbCTBA Ul MOJTY4YEHUS
BbIBOJIOB. llenmn wu3ydeHus (U3MKM Ha ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHMs OIpeJesIeHbl B
Konnenuuu mnpenonaBanus ydeOHoro npeamera «®dusuka» B 00pa30BaTeNbHBIX OpraHM3aLUAX
Poccuiickoit @enepanuy, peanu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPaMMBbI,
yIBepxkaAEHHON pemenuem Koisernnm MunncrepcrBa mnpocsemenuss Poccuiickoit ®enepanuun
(mpotoxon ot 3 nexadbps 2019 r. Ne I1K4er).

ean nzyyenus Gpusuku:

L4 HpI/IO6peTCHI/Ie HHTEpECa U CTpeM.IIeHI/ISI3 06yan01uHx051 K HAy4YHOMY MH3YUYCHUIO



MPUPOIBI, PA3BUTHE UX MHTEIICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pasBUTHE TMPEACTABICHHA O HAy4YHOM METOJle TMO3HaHusA ©  (HOPMHPOBAHHE
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

e  (QopmHpoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yiIbTaTa W3Y4YEeHHUSI OCHOB CTPOCHUS
MaTepud U (YHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHUE MPEACTABICHUNA O PO (PU3UKH JUIS PA3BUTHSA APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

®  Da3BUTHE TMPEJACTABICHUM O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHaaIbHON
NeSTeTbHOCTH, CBS3aHHOU ¢ (PU3UKOH, TOArOTOBKA K TAIbHEHIIIEMY 00YYEHHUIO B 3TOM HAIIPABJICHHUH.

JlocTkeHne S3TUX Mened mnporpaMMbel Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
00pa3zoBaHus 00ECIIEYNBACTCS PEIICHUEM CIIEIYIONINX 3a/4a4.

® pHOOpETeHHWE 3HAHWKW O JUCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, MEKTPUICCKUX, MATHAUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e qpuoOpeTeHHe YMEHUH ONHChIBaTh U  OOBACHATH (U3HUECKHUE SBJIEHUS C
WCTIOJIb30BAHNEM TTOJTY4YCHHBIX 3HAHHI;

® OCBOCHHE METOJIOB pEIICHUS TPOCTEHIMNX pacYETHBIX 3a7ad C HCIOJb30BAaHHEM
(buznueckux Mojenel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BuUTHE yYMEHUN HaOmOIaTh MNPUPOAHBIE SBIEHUS W  BBINOJHATH  OTBITHL,
nabopaTtopHble pabOThl M 3KCIIEPUMEHTAIBHBIE UCCIIETOBAHUS C HCIOIb30BAaHUEM HW3MEPUTENbHBIX
pruoOPOB;

e ocBoeHue NPUEMOB paboThl ¢ HHPopManuend (U3UYECKOTO COJCPKAHUS, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSX (U3MKM, aHAIW3 M KPUTHUYECKOE OICHUBAHHE
nHpopmanum;

® 3HAKOMCTBO cO chepamu mpohecCHOHATBLHON NIEeATENIbHOCTH, CBSI3aHHBIMU C (PU3UKOIA,
U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JOCTIXKEHUSX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
oTBoauTCs 238 vacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kinacce — 68 yaco (2 yaca B
uenemo), B 9 kimacce — 102 gaca (3 waca B Hememo).

[Ipenyaraemslii B mporpamMme no (u3MKe nepedeHb J1adopaTopHbIX pabOT U OMBITOB HOCHUT
PEKOMEH/IaTEeNNbHBIIN XapakTep, YUUTeNb JeNIaeT BHIOOP NMPOBEAEHUS J1a00paTOPHBIX pabOT U OMBITOB
C y4€TOM MHIMBHyalbHBIX 0COOEHHOCTEI 00yUarOIIMXCsl, CIUCKA SKCIEPUMEHTAIbHBIX 3a/laHUMH,

npeajnaracMaixX B paMKax OCHOBHOTO T'OCYAAapCTBCHHOT'O 3K3aMEHa I10 CI)I/I3I/IKC.



COJAEPKAHUME OBYYEHUA 7 KIIACC

Paznen 1. ®dusuka u e€ poJib B IO3HAHNH OKPY’KAIOLIEro Mupa.

®usuka — Hayka o npupone. fBneHus npupoasl. OuUsnyecKue sBJICHUS: MEXaHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. M3Mepenue ¢usndeckux BenuuuH. dusmueckue npudOphI.
[TorpemHocTe n3Mepenuii. MexayHapoHast CUCTEMa €IMHULL.

Kak ¢usmka m apyrue ecTecTBEHHbIE HAyKH HW3ydaroT Hpupony. EcrtecTBeHHOHaydHBIN
METOJi IMO3HaHUS: HaOJIIOAEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIIABI)KEHUE TMIIOTES,
AKCIIEPUMEHT TI0 MPOBEPKE TUTIOTE3, 00bsICHEHNE HabI01aeMoro siBiieHus. Onucanue Gu3nuecKux
SIBJIEHUH C IIOMOIILIO MOJIEJIEH.

JdemoncTpanmu.

1. MexaHuyeckue, TEIJIOBbIE, HIEKTPUUECKHE, MarHUTHbBIE, CBETOBBIE SIBJICHUSI.

2. Owuznueckwe TNPUOOPHI U TPOLEAYpa  NPSIMBIX U3MEPEHHH  aHAJIOTOBBIM u

1 (poBBIM TPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI.

3. OmpezneneHue IEHBI JETCHUS IIKAIBI U3MEPUTEITBHOTO IPUOO0DA.

4. VI3MepeHue pacCTOSHHIA.

5 N3mepenune 06bEMa )KUIKOCTH U TBEPOTO Tea.

6. OmnpeneneHue pa3MepoB MAJIbIX TEIl.

7. V3MmepeHue TemmepaTypbl INpH IOMOIIM >KUIKOCTHOTO TEpMOMETpa M JaTdHuKa
TEMIIEPaTypBhI.

8. IIpoBeneHue uccienoBaHUS MO IPOBEPKE TMIOTE3bl: JAJbHOCTh NOJETA IIAPHKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM 0OJIbllIe, YeM OOJIbllIe BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavajbHbIE CBeIEeHUS O CTPOEHHH BelllecTBa.

CrpoeHue BelecTBa: aToMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE IUCKPETHOE
CTPOEHUE BEILIECTBA.

JIBuxenue dactul BemiectBa. CBA3b CKOPOCTH [BHMJKEHUS 4YacTHUIl C TEMIIEPaTypoM.
bpoynoBckoe nBmwxenue, auddysus. B3aumoneiicTBue dacTHIl BeIIECTBA: MNPUTSHKEHHE WU
OTTaJIKUBaHHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOECHUE Ta30B, JKUAKOCTEHW U TBEPABIX
(kpucTasuiMyeckux) Ted. B3auMMOCBsS3p MEXIy CBOMCTBAMHM BELIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYIISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOJIbI.

JdeMoHcTpanmu.

1. HabmoneHne 6poyHOBCKOTO JIBMKEHHUS.



2. Hab6monenue nuddysum.

3. HabGmronenue siBieHU, OOBSICHSIONIMXCS MPUTSIKCHHEM WU OTTAIKUBAHWEM YaCTHUIL
BELIECTBA.

JlabopaTopHble padoThI M ONBITHL

1. Ouenka quameTpa aToMa METOI0M PsIIOB (C UCTIOJIb30BaHUEM (poTorpaduii).

2. OnbITHI 110 HAOTIOACHUIO TETIOBOTO PACIITHPEHUS I'a30B.

3. OnbITHI IO 00OHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannyeckoe JBH)KEeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.

Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. Pacuér myTu u BpeMEeHH JIBIKECHHS.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumoneiicTBHE Ten Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBIKEHHUs Tel. Macca kak Mepa HHEpTHOCTH Tena. [lmoTHocTe BemiectBa. CBS3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuita kak xapakTepucTHKa B3auMoencTeud ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenne
CUJIBI C TIOMOIIBIO AUHAMOMETpA. SBIEHUE TATOTEHUS W cuia TshKecTH. Cuia TSHKECTH Ha JAPYTrux
mnaHerax. Bec Tenma. HeecomocTh. CrokeHHWe CuHJ, HAIpaBIEHHBIX 10 OJHOM MPSIMOM.
PaBuoelictBytomas cui. Cuita Tpenusi. TpeHue CKoJIbKeHUsI U TPEHHE MOKOA. TpeHue B mpupoae u
TEXHUKE.

JdemoncTpanmu.

1. HaOmroneHne MexaHMYECKOrO ABMKEHUS Tea.

2. V3MepeHue CKOPOCTU NPSMOJIUHEHHOTO JIBUKEHHUS.

3. HalGnroneHue siBeHUsI HHEPIIUH.

4. HabmoaeHne u3MEHEHUs! CKOPOCTH MTPHU B3aUMOACHCTBUH TEL.

5. CpaBHeHHE Macc MO B3aUMOJCHCTBHIO TEJl.

6. CroxeHue CuJjl, HalpaBJIEHHBIX 110 OJTHOM MPSMOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnpeneneHue CKOPOCTH pPaBHOMEPHOTO ABWKEHHUS (IIapyKa B  JKUIKOCTH,

MOJEIHU IEKTPUUECKOTO aBTOMOOHIIS U TaK Jajee).
2. Ormpenenenne cpeiHell CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa [0
HAaKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO Tea.

4.  OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (IedopMainuu) MpyKUHBI OT
MIPUIIOKEHHOM CHUIIBI.

5. OHLITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CUJIbI TPCHUA CKOJIBKCHUS OT BECa TCJIa U
6



XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. [laBjieHue TBEPABIX TeJl, :KMAKOCTEN 1 ra3os.

Hasnenne. CriocoObl YMEHBINICHUS U YBEWYCHHsI 1aBlieHUs. J[aBieHue raza. 3aBUCUMOCTh
JaBJIEHUS raza oT o0béMma, Temrneparypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMU, KUJIKOCTIMH U
razamu. 3akoH [lackains. [TneBMaTnyeckue MaliMHbL. 3aBUCUMOCTH JAaBJICHUS )KUIKOCTH OT ITyOUHBI.
I'unpocratuueckuii napanoke. CooOmaromuecs cocyabl. I 'napaBauyeckie MEXaHU3MBbI.

Atmocdepa 3emnum u armocdepHoe naBieHHe. [IpUYMHBI CyIIECTBOBaHUS BO3MYIIHOM
obosoukn 3emimn. OmnbiT Toppuuermmm. M3mepenune atmochepHOro naBieHHS. 3aBUCHUMOCTH
aTMOC(hepHOTO JIaBJIEHUsI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s u3Mepenus arMocpepHoro
JTABJICHMUSL.

JleficTBHE KUAKOCTH W raza Ha MOTPYKEHHOE B HUX TeN0. BeITankuBaromas (apXxuMenoBa)
CuIa.

3akoH Apxumena. [InaBanue ten. Bo3myxonnaBanue.

Jdemoncrpanmu.

1. 3aBUCHMMOCTH JaBJICHHS Ta3a OT TEMIIEPATYPHI.

2. Tlepenada naBieHUS KHIKOCTHIO M TA30M.

3. CooOmaromnuecs: CoCcybl.

4. T'mapaBIudecKuil mpecc.

5. [IlposiBieHue nericTBusi aTMOC(HEPHOTO JTABICHHMSL.

6. 3aBHCHMOCTh BBITAIKMBAIONIEH CHJIBI OT O0OBEMA MOTrpYKEHHOHW dYacTH Telna |
IJIOTHOCTH KHUJKOCTH.

7. PaBeHCTBO BHITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJIKOCTH.

8. VYcinoBue mmaBaHus ~TeN: IUUIaBaHWE MM MOTPYXKEHHE Tel B

3aBUCUMOCTH OT COOTHOILIEHHUS INIOTHOCTEN TeJa U )KUIKOCTH.

JlaGopaTopHblie paGoThI M ONIBITHI.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJI€ OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YacTH
Tena.

2. OnmnpeneneHue BBITAJIKUBAIONIEH CUJIBL, JCWUCTBYIOIIEW Ha TeNno, MOTPYKEHHOE B
AKUIKOCTb.

3. [IlpoBepka HE3aBHCHMOCTH BBHITAIKUBAIOIICH CHJIBI, JCWUCTBYIOIIEH Ha TElO B
XKHUJKOCTH, OT MacChl Tea.

4. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOIICH CHUJIBI, ICUCTBYIOIIEH Ha
TEJIO B XKHUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TENA U OT IIOTHOCTHU KHUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JOAKM U OIpejeneHue eé
7



IPY30I0IbEMHOCTH.

Pa3nen 5. Padora u MOIIHOCTB. DHeprus.

Mexanunueckas pabota. MOLTHOCTb.

[IpocThie MeXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpumeHeHue npaBuiia paBHOBECHS phluara K 0J0Ky. «3oJ0Toe npasuiio» Mexanuku. KIT/I npocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHuuanbHas 3Heprus. [IpeBpamienne o1HOro
BH/JIa MEXaHUYECKOW SHEPTUM B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JdemoncTpanuu.

1. TIpumepsl NpOCTHIX MEXaHU3MOB.

JlabopaTopHble paGoThI U ONBITHI.

1. Onpenenenue pabOThI CUIIBI pEHUS IPU PABHOMEPHOM JIBH>KEHUU TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

2. MHccnenoBaHue ycIOBHI paBHOBECHS phIYara.

3. WM3wmepenwne KI1/] HaKIOHHO# TIIOCKOCTH.

4. MW3ydeHue 3aK0HA COXPAHEHUS MEXaHUUECKOM SHEPTHH.

8 KJIACC

Paznen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOEHHUS BeliecTBa. Macca u
pa3Mepsl aTOMOB M MOJIEKYN. OMBITEL, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOKEHHS MOJIEKYJISPHO-
KHHETUYECKOU TEOPUH.

Mogenu TBEPIOro, KUAKOIO M ra3000pa3HOro CocTosHUM BemecTBa. Kpucraminueckue u
amopdnbie Tena. OObsICHEHHE CBOWCTB Ia30B, XKMIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOXKEHUH
MOJIEKYJISIDHO- KHMHETHYeCKOM Teopur. CmauMBaHME W KalWULApHBIE sBJIeHUA. TemioBoe
pacIIUpEeHHE U CXKaTHE.

Temneparypa. CBs3p TeMmIeparypbl CO CKOPOCTbIO TEIUIOBOTO [IBIKEHHMS YaCTHULL.
Buytpennss sneprus. CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPruu: Tervlonepeaada U CoBEpIIEHHUE
paboTbl. Buspl Temonepenauu: TeMIONPOBOIHOCTb, KOHBEKIUS, U3TyYEeHUE.

KonnuectBo TermioTsl. VYjenbHas TEMIOEMKOCTh BelleCTBa. TemIo00OMEH U TEIIoBOE
paBHOBecue. YpaBHEHUE TemjaoBoro OanaHca. [lnaBieHue M OTBeplAeBaHME KPUCTAUIMYECKUX
BElIeCTB. Y ieNibHas TerloTa miasieHus. [lapoodpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnenbHas TermioTa mapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpHOTro
JTABJICHUS.

Bnaxxnocts Bo3ayxa.



OHeprus TOIUIMBA. Y IeNIbHAs TEMJI0Ta CrOPaHuUsl.
[Tpununs! padoTel TerioBeix Apurateneit KI1J] remmoBoro asurarens. TernoBeie qBUTaTENN
U 3aILATA OKPYKAIOIIEH Cpebl.
3aKOH COXpaHEHUs U MPEBPAICHUs JHEPTUH B TEIUIOBBIX IpOLIeccax.
JdemoncTpanmu.
Ha6nronenne 6poyHOBCKOTO JABMKEHUS.
Hab6monerne muddysun.
Habnroienue siBiieHui cMauMBaHUs U KATWJUISIPHBIX SIBJICHUI.
Habmntoienne TennoBoro pacuMpeHust Te.
N3menenue naBieHus ra3a npyu M3MEHEHNN 00bEMa U HarpeBaHUU WM OXJIAKICHUH.
[IpaBuita u3MepeHus TEMIEPATYPHI.
Bunael Teronepenaun.

OxnaxkJiIeHue MpHU COBEPILIEHUH PAOOTHI.

© 0 N o o bk~ w D

Harpesanue npu coBepiiieHr pad0Thl BHEITHUMHU CUIIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

11. HaOnronenue KAmeHus.

12. HaGmroneHne MoCTOSHCTBA TEMIIEPATYPhI TIPH TIABJICHHUH.

13. Moeny TEIUIOBBIX IBUATATEIIEH.

JlaGopaTopHblie padoThI M ONIBITHI.

1. OnbITHI MO OOHAPYKEHHIO IEHCTBHS CHUJT MOJICKYJISIPHOTO MPUTSHKCHHUS.

2. OmbITHI IO BRIPANTMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM HJIH caxapa.

3. OmbITHI 0 HAOJIIOICHUIO TEIIJIOBOTO PACHTUPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEI.

4. OmnpenencHue qaBjaeHUS BO3yXa B OaJTOHE IITPHUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBHCHUMOCTH JIaBIICHHsSI BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIKICHUS.

6. I[IpoBepka TrHUIOTE3bl JIMHEHHOW 3aBHCHMMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.

7. Habmionenue u3MeHEHUs] BHYTPEHHEH SHEpPTUM Tela B pe3yibTaTe TeIUloNepenadyd U
paboThl BHEIITHUX CHUIL.

8. HccnenoBanue sSBiIeHMs TEINIOOOMEHA MPY CMEITMBAHUH XOJIOAHON U rOpsYeii BOIBL.

9. Ompenenenrie KONMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJON TMpU TEIIOOOMEHE ¢
HarpeThIM METANINYECKUM [HIUHAPOM.

10. Ompenenenne yaenbHOU TETIIOEMKOCTH BEIIECTBA.

11. HccnegoBanue Iponecca ucrapCHus.



12. OmpeneneHre OTHOCUTEIFHOM BIQXKHOCTH BO3/IyXa.

13. Ompenenenue yienbHOM TEMIIOTHI IIJIABICHUS JIbJIA.

Pazjnen 7. DiekTpuyeckue M MATHUTHBIE SIBJICHHUS.

Onektpuzarus Ten. JlBa poaa JIEKTpUUYECKUX 3apsiioB. B3auMoeiicTBrue 3apsKeHHBIX TEIT.
3akon Kyrnona (3aBUCHMMOCTbh CHJIBI B3aUMOJCUCTBUS 3apsDKCHHBIX TEJ OT BEJIIMYMHBI 3aps/IOB U
PACCTOSTHUS MEXKy TEIaMu).

Onektpuyeckoe mnose. Hanpspk€HHOCTH deKkTpudeckoro moss. [IpuHmun cyneprno3unuu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3apsaoB. ODJIEMEHTapHbIN 3iekTpuuyeckuil 3apsia. CrtpoeHue
aroma.

[TpoBOAHMKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsijia.

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHHUS OJEKTPUUECKOTO TOKa. McTouHMKH
MMOCTOSTHHOTO TOKa. JIeWCTBHUSI DIIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuueckas 1enb. Cuima  Toka. DnekTpuueckoe HampsibkeHue.  CompoTHBIICHHE
MIPOBOTHUKA.

VYaenpHOE conpoTUBIIEHUE BellecTBa. 3akoH OMa [iist ydactka uenu. [locinenoBaTensHoe u
MapajyieIbHOE COSTMHEHHE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpUYECKOTO ToKa. 3akoH JIkoynsa—Jlenna. DnexkTpudeckue nenu u
MOTPEOUTENN AIIEKTPUUECKOM dHEeprur B ObITYy. KOopoTKoe 3aMbIkaHue.

IlocrostHHBIE MarHwThl. B3anMojelCcTBHE MOCTOSHHBIX MAarHMTOB. Mar"HutHoe IIOJIe.
MaruuTHO€E 10Jie 3eMJIM M €ro 3HaueHHe Uil )KU3HU Ha 3emyie. OnbIT OpcTena. MarHuTHoe noJje
AJIEKTPUUYECKOTO TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. JlefiCTBHE MarHUTHOTO MOJIs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUIaTENIb IOCTOSTHHOTO TOKa. Vcnosib30BaHue 3JI€KTpOIBUTaTEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet ®apanes.  SIBnenuwe  snekrpoMarHuTHOM — uHAyKuumu. IlpaBwiio  Jlenna.
OnektporeHepatop. CnocoObl TMOMY4YEeHHS DICKTPUUECKON SHEPruu. OJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMbIX HCTOYHUKAX YHEPTHUH.

JdeMoHcTpanmm.

1. Dmnexrpuzaius Ten.

2. JIBa popa >NMEKTPUUECKUX 3apsA0B M B3aUMOICHCTBUE 3apSKEHHBIX TeEll.

3. YcTpoicTBO M IEHCTBHE 3JEKTPOCKOIIA.

4. DnekTpocTaTudyecKas HHIYKIIHSL.
5

3aKkoH COXpPAaHCHUS DJICKTPUYCCKUX 3apAI0B.
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6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

[IpoBOIHUKH U TUAIEKTPUKH.

MoienrpoBaHKe CUITOBBIX JIMHUI 3JIEKTPUYECKOTO TOJIA.

M cTOYHHMKH IOCTOSIHHOI'O TOKa.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B )KUJIKOCTH.

I"a30BbIi1 pa3psa.

H3Mepenne cuibl TOKa aMIEPMETPOM.

H3MepeHue aMeKTpUYecKOro HapsKEeHUs BOJIbTMETPOM.
Peocrar u marasuH CONpoOTHBIICHUH.

BzaumopelicTBre ITOCTOSSHHBIX MAarHUTOB.

Mo ienrpoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MTOJIOCOB MarHUTA.
Mo ienrpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OnbIT Opcrena.

MarauTHO€ noJie TOKa. DJIEKTPOMAarHuT.

JlelicTBME€ MarHUTHOTO MOJIS HA MPOBOJITHUK C TOKOM.
DIIEKTPOJBUTATENH MTOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUS DIEKTPOMArHUTHOM UHIYKIIUH.

OnbiTel @apanes.

3aBUCUMOCTb HaIlpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOBHUKHOBEHHS.

DJeKTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie padoThI M ONIBITHI.

1
2
3.
4
5

6.

OnbIThI 1O HAOIOAEHUIO STIEKTPU3ALUH TeJ UHAYKLIKEH U IPU CONPUKOCHOBEHUU.
HccnenoBanue aelicTBUS JIEKTPUUECKOTO MOJIsl HA IPOBOJHUKU U JIUDJICKTPUKH.
C6opka u mpoBepka pabOThI AEKTPUUECKOM LEMH TOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

Hccnenoranue 3aBUCHUMOCTH CHJIbI TOKa, HAyaero qcpe3 PE3UCTOP, oT

COIIPOTHUBJICHHUA PE3HUCTOPA U HAIIPSAIKCHUSA Ha PE3UCTOPC.

7.

OHLITLI, ACMOHCTPUPYIOIIUE 3aBHUCHUMOCTB JSJICKTPHUYCCKOTO COIIPOTUBJICHUA

MMPOBOAHUKA OT €ro JAJIUHELI, IJIOIIaAN NOTICPECYHOTO CCUCHUA U MaTCpHraJia.

8.

HpOBepKa IMpaBujia CJIIOKCHUA HaprI)KeHI/Iﬁ npu noCjaca0BaTCIIbHOM COCAUMHCHUU

JBYX PE3UCTOPOB.

9.

10.

HpOBepKa ITpaBuJjia U1 CUJIbI TOKA IMTPH MapaJUICIIBHOM COCANHCHUU PE3UCTOPOB.

Omnpenenenne paboOTHI SIEKTPHYECKOTO TOKA, HIYIIET0 Yepe3 Pe3rcTop.
11



11. OmnpeneneHue MOIIHOCTHU IEKTPUYECKOTO TOKA, BBIIEISIEMOM HAa PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS Ha

HEMl.

13. Omnpenenenne KIIJI HarpeBares.

14. I/ICCHCILOBaHI/Ie MAargauTHOI O B3aHMOI[CI>iCTBPI5I IIOCTOAHHBIX MAarHUTOB.

15. I/I3yquI/Ie MAarouTHOrO 1I10Jid IOCTOSAHHBIX MArHuTOB IIPpU HUX O6’I)CIII/IHCHI/II/I u
pa3eeHn .

16. HccnemoBanue NeHCTBHS IEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOICHCTBHS KaTYIIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa M HAIpPaBJICHHUS TOKA B KaTYIIKE.

18. M3yueHwue neHCTBUS MATHUTHOTO ITOJIS HA TPOBOHHUK C TOKOM.

19. KoncrpyupoBaHue 1 H3ydeHUE paOOTHI AIIEKTPOIBUTATEIIS.

20. M3mepenune KI1J] anekrpoaBuraTelbHON YCTAaHOBKH.

21. OnbITHI 1O WCCIIEIOBAHUIO SBIICHUS DJICKTPOMArHUTHON WHJIYKIIMH: HUCCIICIOBAaHUE
M3MEHEHUW 3HAYCHHS M HAIPABIICHUS UHIYKITMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHSI.

Mexannueckoe ABWKEHHME. MarepuanbHasg Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWXKEHHA. PaBHOMEpHOE NPSIMOJIMHEWHOE JBHUYKEHUE.
HepaBHoMepHoe mnpsamosinHeiiHoe aBkeHue. CpenHsss W MIrHOBEHHAass CKOpPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOE NpsiMosiHEHOE ABvkeHrne. CBoOoaHoe majaeHue. OmbITh
laymnes.

PaBHOMepHOE aBIKeHUE M0 OkpyxHOcTH. [lepuon u yacrorta oOpamenus. Jluneitnas u
yri0Bas CKOPOCTH. LIeHTpocTpeMuUuTENbHOE YCKOPEHHE.

[TepBriit 3akon HeroTona. Bropoit 3akon Herorona. Tperuii 3akoH Herotona. [Ipuniun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUjla TPEHUS IOKOS,
JIpYTrue BUbI TPEHUSL.

Cuna TSXKECTM W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO TMaJCHHUS.
JBrxxenue mnanet Bokpyr Connua. [lepas kocMuyeckas ckopocTb. HeBecCOMOCTh U TIEperpy3Ku.

PaBHOBecue maTepuanbHON TOYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecuwe TBEPIOTO
TeJla € 3aKPEIUIEHHOM OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsxecTH.

I/IMHyJ'ILC tena. M3meHeHue HUMITYJIbCA. I/IMHYHBC culbl. 3aKOH COXpaHCHUA HUMITYJIbCA.
12



PeaktuBHOE nBHXKEHUE.

Mexanndeckass paboTa M MomHOCTH. Pabota cun TskecTH, ymnpyroctd, TpeHus. CBs3b
9Hepruu u paboTel. [loTeHnManpbHAs SHEPruUs Tena, MOJHITOTO HaJa IMOBEPXHOCTHIO 3EMIIH.
[loreHnmanpHas 3Heprus cxarToul npyxuHbl. KuHermyeckas sHeprus. Teopema O KMHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

JdemoncTpanmu.

1. HaGmoneHne MEXaHH4eCKOTO JIBYKEHHUS T€JIa OTHOCUTEIILHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TYTeH W TPACKTOPHH JBHIKECHHS OJJHOTO W TOTO K€ TEJIa OTHOCHUTEIIBHO
PAa3HBIX TEIN OTCYETA.

3. H3mepeHue CKOPOCTH M YCKOPECHHS TPSIMOJTMHEHHOTO IBHYKCHUS.

4. HccrnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBIKEHUSI.

5. HaOmronenue nqBuxKeHMs Tea Mo OKPYKHOCTH.

6. HaOmonenne MeXxaHHIEeCKUX SBJICHUH, IIPOUCXOIANIUX B cUcTeMe O0TcuéTa « Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOnHeTa (PU3UKH.

7. 3aBHCHMOCTH YCKOPEHUS Teja OT MAcChI TeJa U IEHCTBYIONIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHIT ITPH B3aUMOICHCTBUH TEIT.

9. H3meHeHue Beca Tela IPU YCKOPEHHOM JIBHKEHHU.

10. Ilepemaya uMmirysbca Mpu B3aUMOJICHCTBHH TEJI.

11. TTpeoOpazoBaHus SHEPTUU TIPU B3aUMOICHCTBUH TEJ.

12. CoxpaHeHHe UMITYJIbca TIPHU HEYITPYTrOM B3aUMOICHCTBHUH.

13. CoxpaHeHue UMITyJbCca MPU a0COTIOTHO YIIPYTrOM B3aUMO/ICHCTBHU.

14. HaGmroneHue peakTUBHOTO JBIKCHUS.

15. CoxpaHeHre MEXaHUUYECKOM SHEPTUU ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHre MEXaHUYECKOI SHEPTUU IPU IBUYKEHUH TeJIa MO ISHCTBUEM IIPYKHUHBI.

JlaGopaTopHble padoThI ¥ ONBITHI.

1. KoncTtpyupoBaHue TpakTa [jsl pa3roHa W JajdbHEWUIIEro paBHOMEPHOTO JBIMKECHHUS
LIapUKa WUITU TEJIEKKH.

2. Ormpenenenue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM JIBIXKEHUS IIapHKa 10
HAaKJIOHHOM TJIOCKOCTH.

3. OnmnpeneneHue ycKOpeHHs Tela MPH PaBHOYCKOPEHHOM IBUKEHHHM MO HAKJIOHHOMN
MIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBMKEHHUH 0€3
HayalibHOUN CKOPOCTH.

5. HpOBepKa THUIIOTE3bI: €CJIU ITPHU PABHOYCKOPCHHOM JIBUKCHHUU 0e3 HavaJIbHOM CKOpOCTH
13



IYTH OTHOCSITCS KaK PsiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHU OJTUHAKOBBI.

6. MHccrnenoBaHue 3aBHCHMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSI.

7. Omnpenenenne K03 GUINEHTA TPEHHUS CKOIBKCHHUS.

8. Ompenenenue )xECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PAaBHOMEPHOM JIBIDKEHUH Tena 1o
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Omnpenenenue pabOTHl CHIBI YIOPYrOCTH TPH TMOABEME Tpy3a ¢

HCI0JIb30BAHUEM HEMOJIBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. M3ydeHue 3ak0HA COXpaHEHUS SHEPTUH.

Pazgen 9. Mexannveckue KojiedaHus U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHbBIE XapaKTEpPUCTUKHM KoJieOaHWIl: MEpHoJ, 4acToTa,
aMILTUTYA.

Marematuueckuil U TpPYKUHHBIN MasTHUKHU. [IpeBpallieHre sHepruu Nnpu KosiedaTeabHOM
JIBIKEHUH.

3aryxaromue kojebanus. BreiHyxkneHHble kosiebanus. PesoHanc. MexaHudeckue BOJIHBI.
CaolicTBa MexaHM4YecKuX BOJIH. [Ipo0sibHBIE U MONEpEeUHbIE BOIHBI. [[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPJIOM TeJE, CEMCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicoTa ToHA. OTpaskenue 3Byka. H(}pa3Byk U yabTpa3ByK.

JdemoncTpanuu.

1. HaGmonenue konebaHuii T MO JSHCTBUEM CUJIBI TSHKECTH M CUIIBI YIIPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTH U Ha PY>KUHE.

3. HalGmronenune BBIHYXICHHBIX KOJICOAHHH U pE30HAHCA.

4. PacnpocTpaHeHue MpoJ0JIbHBIX U MOTIEPEUHBIX BOJIH (Ha MOJEIH).

5. HabmioneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYecKHii pe30HaHC.

JlaGopaTopHblie padoThI ¥ ONBITHI.

1. OmnpeneneHue 4acTOTHI U MEPHOa KOJICOaHHI MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpeneneHre 4acTOTHI ¥ MIepro/ia KoJeOaHU MPYKUHHOTO MasTHUKA.

3. MHccnemoBanue 3aBUCHMOCTH TepHOAa KOJIeOaHUI MOJBEIICHHOTO K HUTHU Tpy3a OT
JUIMHBI HATH.

4. HccnemoBaHue 3aBHCHMOCTH TEpHUOAa KOJNEOAHMN TPYKUHHOTO MAasTHHKA OT MaccChl
rpy3a.

5. HpOBepKa HCE3aBUCUMOCTHU IICpUOJa KoJIeOaHMt I'py3a, HOJABCHICHHOTO K HHUTH, OT
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Macchl Ipys3a.

6. OmbITbl, JAEMOHCTPHPYIOIIME 3aBUCHUMOCTh TMEpUOJAa  KOJIEOaHUH  MPYXHHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. H3mepeHue yckopeHHsi CBOOOAHOTO MaJACHUS.

Pazgen 10. DiiekTpOMarHuTHOE 10J1€ U 3JIeKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMarHUTHOE 1oJie. DJIEKTPOMArHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHHIX BOJIH. MICIIOJIb30BaHUE 37IEKTPOMArHUTHBIX BOJIH AJIsl COTOBOM CBS3H.

DnekTpoMarHuTHas pupoja ceeta. CKopocTh cBeTa. BosiHOBEIE CBOICTBA CBETA.

JdemoncTpanuu.

1. CgoiicTBa 3MEKTPOMArHUTHBIX BOJIH.

2. BoiHOBEIC CBOCTBA CBETA.

JlabopaTopHbie paGoThHI U ONBITHI.

1. H3yueHue cBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIIbIO MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHMSI.

JlyaeBas Mogmens cBera. Mcrounuku cBerta. [IpsMonuHeiiHOE pacnmpoCTpaHEHHE CBeTa.
3armenust ComHua u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH OTpa)KeHHsI CBETa.
[Ipenomnienrie cBeta. 3akOH MpeoMJieHUs cBeTa. [lomHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAXEHHS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xon unyuedr B gnumH3e. OmnTmyeckas cuctema ¢oToamnmapara, MHUKPOCKONAa U
TeJecKoma.

I'na3 xak ontuyeckas cucrema. biu3opykocTs U TaTbHO30PKOCTb.

Paznoxxenue Genoro ceeta B cnekTp. OnbiTel HetoToHa. CliojkeHHEe CHEeKTPaIbHBIX LIBETOB.
Hucnepcus cBera.

JdemoncTpanmu.

[IpsimonuHeliHOE pacpocTpaHeHHEe CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300paxeHuii B I0CKOM, BOTHYTOM H BBIITYKJIOM 3€pKaliax.
[Ipenomienue cpera.

OnTuyeckuii CBETOBO/I.

Xon mydelt B coOMparoliei JInHs3e.

X0/ 1y4ei B pacCEUBAIOLLEH JIMH3E.

[Tomy4yeHnune n300pakxeHni ¢ MOMOIIBIO JIUH3.

© 0o N o g B~ w D PE

HpI/IHHI/IH JIeNCTBUSA q)OToarmapaTa, MHKPOCKOIIa U TCIICCKOIIA.

10. Mopens riasa.
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11. Pa3znoxeHue OEOro CBETA B CIIEKTP.

12. Tlomydyenue 6€70TO CBETA IPH CIIOKEHUH CBETA PA3HBIX LIBETOB.

JlabopaTopHble paGOThHI U ONBITHI.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJeHHUS.

2. M3ydeHue XapaKTEepUCTUK N300paKEHUS MPEeIMeTa B IJIOCKOM 3epKaJe.

3. HccrnenoBaHue 3aBUCHMOCTH YTJia MPETOMIICHHS CBETOBOTO JIy4a OT yIJia aJeHHs Ha
IPAHULIE «BO3IYX—CTEKIIOM.

4. TlomydeHue n300paXECHHIA C TOMOIIBIO COOMPAOIIEH JIMH3HI.

5. Omnpenenennie GOKYCHOTO pacCTOSTHUS M OTITUYECKON CUITBI COOMpAIOIe JIMH3HI.

6. OmBITHI IO PA3JIOKEHHUIO OETIOTO CBETA B CHIEKTP.

7. OmnbIThl MO BOCHPUSATHIO I[BE€TA IMPEIMETOB IMPH UX HAONIOJEHUU YEpe3 ILIBETOBbIE
(buIbTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJIEHHUSI.

OneiTel Pesepdopaa u mmanerapHas Mojaenb aromMa. Mogens atoma bopa. Mcmyckanue
U MIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTpPHI.

PamnoaktuBHOCTh. Ausbda, Oeta- u ramMma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass ™oxens aromHoro snapa. WM3otombl. PamumoaktuBHble mnpeBpamieHus. Ilepuon
MoJiypacnaja aTOMHBIX siiep. SlaepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAcCOBOIO
yycesl. DHeprus CBsI3U aTOMHBIX sifiep. CBs3b Macchl U dHepruu. Peakuuu cuHTes3a U 1eieHus saep.
Uctounuku sHepruu CoJiHIA U 3BE3.

Snepnas sHepretuka. JlelicTBus paauoaKTUBHBIX U3TyYE€HUIN HA )KUBbIE OPraHU3MBbI.

JdemoncTpanuu.

- CrekTpsl U3JIy4yeHUs U MOTJIOIIECHHS.

- CrekTtpsl pa3jIHyYHBIX I'a30B.

- Coektp BoJopoa.

- HabGnionenue TpekoB B kamepe BunbcoHa.

- Pabora cuérunka HOHU3UPYIOIIHUX U3TYYCHUH.

- Perucrpanus uznydeHus pUPOTHBIX MUHEPAIOB U IIPOTYKTOB.

JlabopaTopHbie padOThI U ONBITHI.

1. HaGnroneHue CIIJIOMIHBIX U IMHEWYATBIX CLIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: H3MEPEHHE JSHEPrUM YacTUIBI [0  TOPMO3HOMY IYTH

(o goTorpadusim).
3. HM3mepeHue painoakTUBHOTO (hOHa.

IloBTOpPUTE/ILHO-00001IAKOIIMIT MOYJIb.
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[ToBTOpHTENBEHO-00001IIAIONIMH MOIYIb NPEIHA3HAYEH ISl CUCTEMAaTU3aluu U 0000IeH s
MPEIMETHOTO COJEPKAHUS M ONBITA JESITEIBHOCTH, MPHOOPETEHHOTO MPU M3YYEHHH BCETO Kypca
¢u3uKK, a TakkKe sl MOATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY HSK3aMEHY MO (DU3MKe Ui
oOydJaromuxcs, BRIOPAaBIIMX 3TOT y4eOHBINA TPEIMET.

[Ipy n3ydeHnHn JaHHOTO MOXYJIS PEAIM3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI ACATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE MTPEIMETHBIX U METAIIPEIMETHBIX IJIaHUPYEMBbIX
pe3ynbTaToB 00y4deHMs, (POPMHUpPYETCs E€CTECTBEHHOHAy4yHasi I'PaMOTHOCTb: OCBOEHHME HAy4YHBIX
METOJ/IOB HCCJIEIOBAHMs SIBJICHUHA MpPUPOAbI M TEXHUKH, OBJIAJICHHME YMEHMSIMH OOBICHATH
¢buznueckue SBIEHUS, IPUMEHSS NOJy4YEeHHbIE 3HaHUs, pellaTh 33a4yl, B TOM YUCJIE KaYeCTBEHHbIE
U DKCIIEpUMEHTAJIbHBIE.

[IpyHIHMNMAIBHO EATEIPHOCTHBIA XapaKkTep JaHHOIO pa3zelia peaau3yeTcs 3a CYET TOTO, YTO
oOyuaroluecs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE MOJY4YE€HHBIX 3HAHUI pacro3HaBaTh U HAYyYHO OOBSACHATH (PU3HUECKUE SIBICHUS B
OKpYXaroIel MPUPOJIe U NOBCEIHEBHOMN KU3HU;

WCII0JIb30BAaTh HAyYHBbIE METOJIbl HCCIEAOBAHUSA (PU3UYECKUX SBJIIEHUH, B TOM 4HCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYyYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HauOojee BaKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAaKTHYECKOTO0 HMCIOJIb30BaHUS PA3JIMYHBIX MCTOYHHUKOB DHEPIrUU HA OCHOBE 3aKOHA
IIPEBPALEHUS U COXPAHEHHS BCEX HM3BECTHBIX BHJIOB JHEPIHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue pU3MKu Ha ypOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs HAINIPABIICHO HA IOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbrate u3ydeHus ~(QU3MKM HA  YpOBHE OCHOBHOIO  OOILEro

oOpa3oBanus y oOyuwaromierocs OyayT cGOPMUPOBaHbI CIEAYIOLIUE JMYHOCTHBIE
pe3yJIbTaThl B YaCTH:

1) maTpMOTHYECKOr0 BOCTIMTAHMSI:

- IIPOABJICHUC UHTECPECA K HCTOPUH U COBPEMCHHOMY COCTOAHUIO pOCCHﬁCKOﬁ (I)HSHQCCKOIZ

HayKH;
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- IGHHOCTHOE OTHOIICHHUE K JIOCTIKEHUSAM POCCUNCKHUX YUEHBIX-(HU3UKOB;

2) rpaKIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
po0JieM, CBA3aHHBIX C PAKTUYECKUM MTPUMEHEHHUEM JIOCTHKCHUN (PU3UKH;

- OCO3HAHUE BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JAEATEIBHOCTU YYEHOIO;

3) 3CTeTHYEeCKOr0 BOCIIMTAHMUSI:

- BOCIIPUSITHE ACTETUYECKUX KAayeCTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO MOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT' O O3HAHUSI:

- OCO3HAaHME LIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIISAIOIIEN KYJIbTYpHI;

- pa3BUTHE HAyYHOH JIF0003HATEILHOCTH, UHTEPECa K HCCIIEI0BATEIbCKON JAeATEIbHOCTH;

5) popMupoBaHUs KYJIbTYPbI 310POBbSI U IMOIIHOHAILHOI0 GJIAT OOy YHSI:

- OCO3HAHHKE IIEeHHOCTH 0€30MacHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUpE,
BaYKHOCTH IpaBui 0€30MacHOTO MOBEJACHMS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AIEKTPUUYECKUM 1
TEIUIOBBIM 000PYJOBaHUEM B IOMAIIHUX YCIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA pe(IIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMTUOKY U TAKOTO K€
IpaBa y Ipyroro 4ejoBeKa;

6) TPy 10BOT'0 BOCIIMTAHMSA:

- aKTHMBHOE€ y4acTH€ B PEUICHUM NMPAKTUYECKHX 3a/ay (B paMKax ceMbU, 00pa30BaTEIbHOMN
OpraHu3aIim, Topoja, Kpasi) TEXHOJIOTUYECKOM U COIMANbHOM HAIIPAaBJIEHHOCTH, TPEOYIOLINX
B TOM 4uCIe U (PU3NYECKUX 3HAHMUIA;

- UHTEpeC K MPAKTUYECKOMY U3y4eHUI0 podeccuii, CBA3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOrH4eCcKOro BOCIUTAHUS:

- OpUeHTalMs Ha MpUMeHeHHe (GU3NYECKHX 3HAHUM JUId pelieHus 3aaad B 00yacTu
OKpY’KaloIllel cpeibl, IIIAaHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCIEACTBUI I
OKpPY’KaIoIllel Cpeibl;

- 0CO3HAHME T00ANTBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U ITyTel X PEeIIeHUS;

8) amanTanuu K M3MEHSIOIUMCS YCJIOBHSIM COI[MATbHON W NPHPOIHOM CpeIbI:

- IOTPEOHOCTH BO B3aMMO/ICHCTBUM MTPU BBITIOJHEHUH HUCCIIEI0BAHUM U POEKTOB (PU3NUECKOM
HaNpaBJICHHOCTH, OTKPBITOCTb OMBITY M 3HAHUSAM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO AEATEIbHOCTD;

- NMOTPeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HopMyIMpoBaTh HJIEH,

MOHATUS, TUIOTE3bI O (PU3MYECKUX 0OBEKTAX U SIBICHUSX;
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- oco3HaHue Ae(hUIIUTOB COOCTBEHHBIX 3HAHMIA 1 KOMIIETCHTHOCTEH B 001acTH (PU3UKU;

- TUIAHUPOBAHKE CBOCTO PA3BUTHS B TPUOOPETECHUH HOBBIX (PU3NICCKUX 3HAHUIA;

- CTpEeMJICHUE aHATM3UPOBATH U BBISBIISTH B3AUMOCBSI3H IIPUPOJIBI, 00IIECTBA i 3KOHOMUKH, B

TOM YHCJIEC C UCTIOJB30BaHUEM (PU3NICCKUX 3HAHUI;

- OIIEHKAa CBOMX JICHCTBUH C Y4€TOM BIMSIHHS HA OKPYKAIONIYIO Cpeay, BO3MOXKHBIX

II00ATBHBIX TIOCIICICTBUN.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe ocBoeHUs nporpaMMsel 1o (PU3KMKE HA YPOBHE OCHOBHOTO 00I1IETO 00pa3oBaHuUs
y oOyuvarorerocst OyayT cGOpMHpPOBAHBI MeTaNnpeAMeTHbIe Pe3yJbTaThbl, BKIIOYAIONINE
MM03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIBHBIC YICOHBIC
NCWCTBUS, PETYJIATUBHBIC YHUBEPCATLHBIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTeIbHBbIE YHUBEpPCAJIbHBIE YUeOHbIe TelicTBUsI Ba3zoBble Jioruyeckue AeiicTBUS:

®  BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBIICHUI);

®  YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KIIACCH(PUKAIINN, OCHOBAHUS JIUISI 0000IIEeHUS 1
CpaBHEHUS;

®  BBIIBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (akTaX, JaHHBIX U
HaOJIOICHUAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

®  BBIABJIATH MPUUYMHHO-CIIEJACTBEHHBIE CBSI3W NPU H3YUYEHUU (U3UYECKUX SBJICHUN U
MIPOLIECCOB, JIENIaTh BBIBOJBI C MCIIOJIb30BAHUEM JEAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH,
BBIJIBUTAaTh TUIOTE3bI O B3aUMOCBSA3SIX (PU3HUECKUX BEJTUYHH;

®  CaMOCTOSITEIBHO BBIOUpATH CIIOCO0 pelIeHus ydeOHOM hu3ndecKoi 3aaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pelIeHHs, BbIOOp Hauboliee MOAXOAAIIEro C YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTejIbCcKHe AeHCTBUA:

®  HCMOJb30BATh BOMPOCH! KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

®  TIPOBOJAMTH MO CAMOCTOATEIHHO COCTABIEHHOMY ILJIAHY OTBIT, HECJIOKHBIN (PU3NUECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHne (PU3UUECKOTO SIBICHNUS;

®  OIICHMBATh Ha MPUMEHHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOJTYYEHHYIO B X0OJ1€
MCCIIeTOBAHUS W IKCTIEPUMEHTA;

®  CaMOCTOSITENBHO (GOPMYTUPOBATH 0OOOIIIEHHS M BBIBOIBI 10 PE3YIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

L4 MMPOTHO3UPOBATH BO3MOIKHOC JalIbHEHNIIIEee pa3BUTUC (1)I/I3I/I‘leCKI/IX MponeccoB, a TaKKe
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BBIJIBUTaTh MPEANOJIOKEHHSI 00 MX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora c ungopmanueii:

® [PUMEHATH pPa3IUYHbIE METOJbl, WHCTPYMEHTHI M 3ampOChl MPH TOUCKE U OTOOpE
nHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHONW yaeOHOM (hPU3nUYecKoi 3a1auu;

®  aHAIM3HMPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HMH(DOPMAIMIO PA3IUYHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

®  CaMOCTOSITEJIPHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy TpeacTaBieHUs WHPOpPMALUU U
WLTIOCTPUPOBATH pellacMble 33aui HECIOKHBIMA CXEMaMH, AUarpaMMaMH, HHOW TpaduKoi U UX
KOMOUWHAITUSIMHU.

KomMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe el CTBUSA:

e B xoJe OOCYKIeHUs ydyeOHOTO MaTepualia, pe3ylIbTaTOB JIa0OPAaTOPHBIX padboT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI U BBICKa3bIBATh UJICH, HAIICJICHHBIC
Ha pelIeHue 3a/1a91 U MMOAepKaHne 0IaroKenaTelbHOCTH OOIICHHS,;

®  COTOCTAaBIIATh CBOM CYXICHHS C CYXKICHHSMH JpPYrUX YYaCTHHKOB JIAAJOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

®  BBIPAXAaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e nyOIMYHO NPEACTABIATh  PE3yNbTaThl  BBIIOJHEHHOTO  (PU3MYECKOrO  OIbITa
(3KCTIepuMeHTa, UCCIICIOBAHMS, TIPOEKTA);

®  [IOHMMATh M UCIOJB30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIAMBUAYAIbHONU PabOTHI IPH
peIIeHur KOHKPETHON (PU3UIECKOM MPOOIeMBI;

® [IPpUHMMATh LEJIM COBMECTHOM JEATEIIbHOCTH, OpPIraHW30BBIBATH JEHCTBUSA MO €&
JOCTIDKEHUIO: PACHpENeNsaTh POJIM, OOCYXKJIaTh NPOLECCHl U PE3YyNbTaThl COBMECTHON pPabOThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

®  BBHIIOJHATH CBOIO YacTh PabOThl, JOCTHras KayeCTBEHHOI'O pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYrMMHU WiIEHAMH KOMaHIbl;

®  OIICHMBATh KAYECTBO CBOET0 BKJIAJa B OOIIMI MPOJYKT M0 KPUTEPUSAM, CAMOCTOSITEILHO
c(OpMYJIMPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHUCTBHSL.

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIe NeiicTBusi CaMoopranu3anusi:

®  BBISABIATH NPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYallUAX, TPEOYIOMINX ISl PELIeHUS

e  (pu3MUeCKUX 3HAHUM;

®  OPHUEHTHPOBATHCA B PA3JIMYHBIX MOJAXOJAX MPHHATUSA pelleHUuil (MHAMBUIYyabHOE,

MIPUHATHUE PELICHUs B IPYIIE, IPUHITHE PEIIeHUH rpymmnoil);
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®  CaMOCTOSITEJIBHO COCTAaBJIATh AITOPUTM peIIeHUs (U3NYECKOM 3aJauyd WM IIJIaHa
MCCIIEIOBAHUS C YUYETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH
IIpeAJIaracMble BapUaHThl PEILICHU;

e  Jenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

®  1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U MpeJiararh 1jaH e€ U3MEHEHNUS;

®  OOBSACHATH MPUYMHBI JTOCTUKECHUS (HEIOCTIDKEHHS) PE3yIbTaTOB JACATEIIEHOCTH, J1aBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY;

®  BHOCHTH KOPPEKTHBBI B JCATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJHEHUS (PU3NIECKOTO
WCCIIE/IOBAaHUSl WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIINXCS CHUTYAIlHH,
YCTAHOBJIEHHBIX OIHNOOK, BOSHUKIIUX TPYJHOCTEH;

®  OIICHUMBATh COOTBETCTBUE pE3ybTaTa LEJIH U YCIOBHSIM;

e CTaBUTH ce0s HAa MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU JAUCKYCCHHM Ha HAY4HYIO
TeMy, TOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTOTO0;

e [pHW3HAaBaTh CBOE TPaBO Ha OIMMOKY MpH pelIeHUH (QHU3UYECKUX 3a1ad WiId B
YTBEP)KJICHHUSIX Ha HAyYHBIE TEMBI U TAKOE K€ TIPaBO JIPYToTO.

HNPEIMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kJiacce INpeJIMETHBIE Pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

®  JCNOJb30BaTh MOHATUA: (U3UYECKUE U XUMUYECKHE SBJCHUS, HaOII0JCHHeE,
AKCIEPUMEHT, MOJIEJb, TUIOTE3a, CAUHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperarHbie
COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHUUECKOE JIBH)KEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJUHEITHOE), TPAaeKTOPHUs, paBHOACHCTBYIOIIAs cuia, Aeopmarus (ynpyras,
IJIaCTUYECKas), HEBECOMOCTb, COOOILAIOIINECS COCY/IBI;

e pasnuyath siBieHUs (AuQQy3us, TEII0BOe ABMKEHHUE YaCTUIl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBHKEHHUE, NHEPIIHS, B3aUMOJICHCTBUE Tell, pABHOBECHE TBEPIBIX TEI C
3aKpeIIEHHONW OChIO BpAICHHs], Niepeaada JaBiIeHUsS TBEPABIMU TEJIaMH, >KUJIKOCTSIMH U Ta3amH,
aTMoc(epHOe NaBlieHHUE, MIaBaHUE TeJ, MPEBPALICHHUS] MEXaHUYECKOW PHEPTUr) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHHE;

®  pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (M3UUECKUX SBJICHUH B OKpYXAlOIIeM MUpE, B
TOM 4Hcie (U3NYeCKue sIBICHHs B MPHUPOJE: MPUMEPHI JBIXKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B

)KMBOH M HEXHBOU mnmpupone, JIEICTBUE CHIIBI TPEHUS B HNPUPOAC U TCXHUKE, BJIMSIHUC
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aTMOC(EpHOTO JaBJICHHs Ha )KUBOW OPraHu3M, IJIaBaHUE PbIO, phIYard B TEJIE YEJIOBEKa, PH
TOM TMEPEBOJHUTh TPAKTHUECKYI0 3a7adyy B Y4eOHYIO, BBIJCHSATH CYHIECTBEHHBIE CBONCTBA
(mpu3HakM) PpU3MUECKHUX SIBICHUH;

®  ONUCHIBATh M3YYCHHBIC CBOWCTBA Tel M (hPM3MUECKUE SBJICHUS, HCIIONb3Ys (pru3nyeckue
BEJIMYMHBI (Macca, 00bEM, IJIIOTHOCTh BEUIECTBA, BPEMS, MyTh, CKOPOCTb, CPENIHAS CKOPOCTh, CHUJIa
YIOPYrOCTH, CHUJIa TSDKECTH, BEC Teja, Cujia TPEeHUs, JaBieHHUe (TBEPIOro Teia, XKUAKOCTH, rasa),
BBITAJIKMBAIOIAasl CHJIa, MeXaHuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbI,
KOA(QHUIMEHT TOJIE3HOTO NEHCTBHSI MEXaHW3MOB, KHHETHYECKAs W MOTCHIMAIbHAS SHEPTHs), TIPU
OTIMCAaHWH TPABHIBLHO TPAKTOBATh (PU3MUECKUI CMBICT UCITIOJIB3YeMbIX BEJTMUNH, NX 0003HAYCHHS U
eNUHUIBl (DU3WYECKUX BEJIMYHMH, HAXOJWUTh (OPMYINBI, CBS3BIBAIONINE NaHHYIO (U3NYIECKYIO
BEIMYUHY C JPYTMMHU BEJIMYMHAMH, CTPOHWTH TPaQUKH HM3YyYCHHBIX 3aBUCHMOCTEH (DU3MYECKHX
BEJIMYHH;

®  XapakTepu30BaTh CBOWCTBA TeJ, PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIIOB3Ys IpaBuiia
cloXeHHs cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHs pblyara (0J0Ka), «30J0TO€ MPAaBUIIO» MEXaHUKH, 3aKOH COXpPAaHEHHUS MEXaHHYECKOM
SHEPruH, MPHU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

e  00BACHATH (PU3HUECKHE SBICHHUS, IPOLIECCH] U CBOWCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE
CUTyallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CIIEJICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX II1aroB C ONMOPOH Ha 1—2 N3YYEHHBIX CBOMCTBA (DU3UIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemaTh pacy€THble 3afauyd B 1-2 JAeHCTBUS, HCIONB3YS 3aKOHbI U (OpMyIbl,
CBsI3bIBalOIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3aJjaudl 3allUChIBaTh KPAaTKOE
yCIIOBHE, MOACTAaBIATh (PU3MUYECKHE BEJIWYMHBI B (DOPMYJBl M IPOBOJUTH PACUEThl, HAXOAUTh
CIpaBOYHbIE JJAHHBIE, HEOOXOIUMBIE JJISl PELICHNUS 3a/1ay, OLEHUBATh PEATUCTUYHOCTD MOJy4YeHHON
(bu3n4ecKOil BETUUNHBL;

®  pacro3HaBaTb NPOOJIEMBbI, KOTOPHIE MOXKHO PELIUTh IPU MOMOLIM (PU3UYECKUX METO/IOB,
B OIMCAHUM MCCIEIOBAHUS BBIIENATH IIPOBEPSIEMOE IPENNoJoXKeHue (TUIoTe3y), pa3indarb U
MHTEPIPETUPOBATh MOJYYEHHBINH pe3yabTaT, HAXOJUTh OIIMOKM B XOJIE ONbITA, A€JaTh BBIBOJIBI 1O
€ro pe3yibTaram;

®  [IPOBOJUTH OMBITHI M0 HAOIIOAECHUIO (PU3MUECKUX SIBICHUM WM (U3MUECKUX CBOMCTB
Ten: (GopMyaMpoBaTh IMpOBEpsEMbIE IMPEINOI0KEHUS, COOUpaTh YCTAHOBKY M3 IPEATIOKEHHOTO

O60py,[[OBaHI/IH, 3allMChIBATh XO OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOJbI,
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®  BBHINOJHATH NMPSMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CUJIbI U
TEMIIEpaTyphl C WCIOJB30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 33JaHHOU aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

®  [IPOBOJUTH HCCIENIOBAHHE 3aBHCHMOCTU OJHOW (DM3WYECKOW BEIMYMHBI OT JIPYroil C
HCII0JIb30BAHUEM NPSIMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH PABHOMEPHO ABWXKYILErocs Tejaa OT
BpEMEHHU [BW)XEHUS Tejla, CWJIbl TPEHHUs CKOJBXEHHs OT Beca Teja, KayecTBa 00paboTKu
[IOBEPXHOCTEH TeNl M HE3aBUCHMOCTHM CWJIbI TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHJIbI
YOPYTrOCTH OT Y/UIMHEHUS NPYKUHbI, BBITAJIKUBAOLIEH CHIIbI OT 00bEMa NOTpyKEHHON YacTH Tena U
OT TUIOTHOCTH JXHUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTHU Tejla, OT TIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJO, YCIOBUH IJIaBaHUs TeJl, YCIOBUI paBHOBECHS phluara U OJOKOB), yuacTBOBAaTh B
IUTAaHUPOBAHUM Y4E€OHOT'O HCCIIEIOBaHUS, cOOMpaTh YCTAHOBKY W BBINOJIHSTH W3MEPEHUS, CIeays
MIpeII0)KEHHOMY IIJIaHy, PUKCHUPOBATh PE3yabTaThl HOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH
B BUJIE MPEUIOKEHHBIX TaOIUI ¥ TPaQUKOB, 1€1aTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

® T[POBOJUTH KOCBEHHbIE H3MEpeHUsd (PU3NUECKUX BeNIUYUH (TUIOTHOCTh BELIECTBA
KUJKOCTU U TBEPJOTO Teja, CHJIa TPEHUS CKOJIBKEHUS, 1aBJICHHE BO3/yXa, BBITAJIIKUBAIOIIAs CHIIA,
JefcTByIONIas Ha MOTPYXKEHHOE B JKUJIKOCTh TeNo, KOA(G(UIUEHT MOJIE3HOr0 JAEMCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAysl MNPENIOKEHHONM WHCTPYKLIMU: TPU BBIIOJHEHUHM H3MEpEHUH coOupaTh
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMUUHBI;

e coOmomaTh TpaBWIa TEXHUKH OC30MAacCHOCTH mpu paboTe ¢ J1abopaTopHBIM
00opymoBaHuEM;

e yKa3plBaTh INPUHIUNBI JEHCTBUA NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY b, 0APOMETP, pblyar, MOoABMKHBIN U HENOABH>KHBIN
0JI0K, HAaKJIOHHAsI IIJIOCKOCTb;

®  XapaKTepu30BaTh IPUHIMIIBI AEHCTBUSA U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB
C OIIOPOM Ha UX OMHUCAHUSA (B TOM YUCIIE: TOILUIHUKH, YCTPOMCTBO BOJOIIPOBOIA, I'MIPABIUYECKUI
Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBON HAcCOC, apeoMeTp), MCIOJIb3ys 3HAaHUS O CBOMCTBax
¢bu3nUecKux ABICHUNA U HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAMUTH MpHUMEpbl (HAXOAUTh MHQOpPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUA (PU3MUYECKUX 3HAHUHN B MOBCEHEBHON KU3HU I oOecrieyeHus: 6e30MacHOCTH MPHU
oOpalieHny ¢ MpudbopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbs U COOMIOACHUS
HOPM 5KOJIOTMYECKOTO ITOBEJEHHS B OKPYXKAIOUIEH Cpee;

®  OCYLIECTBJISAITh OTOOp HCTOYHMKOB HH(popMmanuu B lHTepHEeTe B COOTBETCTBUU C

3aIaHHbIM ITOUCKOBLIM 3aITpOCOM, HAa OCHOBC NMCIOIIIUXCS 3HaHUH U HYTCM CpaBHCHHSA pa3JIMYHBIX

HCTOYHHUKOB BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpas SIBJISI2€3§‘CSI HpOTHBOpC‘-IHBOﬁ WA MOXET OBITh



HEJIOCTOBEPHOM;

®  JCMOJB30BATh MPHU BHITIOJHEHUHN YUEOHBIX 33aJ[aHUN HAYYHO-TOMYJISIPHYIO JUTEPATYPY
(U3HUYECKOTO CO/Iep KaHMUsI, CIIPABOYHBIE MAaTEpHUANbI, peCypchl ceTu MHTepHeT, BiIaieTh npuémMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co31aBaTh COOCTBEHHBIC KpaTKHE MHCBMEHHBIC W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB WH(pOpMAIK (DU3UIECKOTO COICPNKAHMS, B TOM YHCJIC MyOJMYHO IENIaTh KPATKHE
COOOIEHUsT O pe3ylbTaTaX NPOCKTOB WU YYeOHBIX WCCICIOBAaHUM, IPH 3TOM TI'PAMOTHO
WCII0JIb30BAaTh HM3yUCHHBIM TOHATUWHBIA ammapar Kypca (PU3UKH, COIMPOBOXKIATH BBICTYIUICHHE
MPE3EHTAIUEN;

® TIpU BBINOJIHCHUU YYCOHBIX MPOCKTOB W HMCCICIOBAHUHN pacmpeeliaTh 00sS3aHHOCTH B
TPYIIIIe B COOTBETCTBUMU C MTOCTABJICHHBIMH 33JIa9aMH, CJICIUTh 3a BBIOJIHEHUEM TIaHA JICHCTBUH,
QJICKBaTHO  OICHUBATh COOCTBEHHBIM BKJIAJ B  JICATSIBHOCTh TPYIIIbI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YIUTHIBAsI MHCHHE OKPY)KAFOIIIHX.

K konmy oOyuyenust B 8 kJiacce npeaMeTHble pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OOYYAIONIUXCS YMEHHI:

®  HCIIOJBK30BAaTh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHUE aTOMOB W
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOP(HbIE TeJla, HACHIEHHBINA U
HEHACBIIIEHHBIA TMap, BIAXHOCTh BO3MyXa, TEMIEpaTypa, BHYTPEHHSS DHEPIHs, TEIIOBOM
JIBUTATENb, DJEMEHTAPHBIM JJIEKTPUYECKUIN 3apsl, OJJIEKTpUUecKoe TIoJie, TPOBOJHUKUA U
TURIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

e pa3nuyarh sBJCHUA (TEIUIOBOE pAaCUIMpEHUE U C)KaThe, TeIulomepenayda, TEIIOBOe
paBHOBECHE, CMauMBaHWUE, KaNWUISPHbIC SBJICHUS, WCIApeHHe, KOHJAEHCAIUs, IIJIaBJICHUE,
KpucTaymm3anus (OTBEpJEBaHUE), KUIIEHHUE, Teronepeaaya (TemIONpOBOAHOCTb, KOHBEKIUS,
U3IIy4yeHHUE), OJCKTpU3alus Tell, B3aUMOJCHCTBHUE 3apslOB, JIEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO MOJS Ha MPOBOJTHUK C
TOKOM, AJIEKTPOMAarHUTHAs! MHIYKIIHs) IO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

e  pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKHUX SBICHUI B OKpYXKAIOLIEM MUDE, B
TOM yHclie GU3NUYECKUE SIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHIKEHUE U KAMUIUISIPHBIC SBJICHUS B
MpHUpoJie, KPUCTAUIBI B Tpupoje, uznydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3HI,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, dJeKTPUYEeCKHe SBIICHUS B aTMocdepe, dIEeKTPHIECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, Ipei] MOI0COB, POJIb MATHUTHOTO TOJIS AJIS KU3HU

Ha 36MJIC, MOJIIPHOC CUAHUC, ITPU STOM IICPECBOAUTL ITPAKTUYCCKYIO 3a/1a4y B yqe6Hy}o, BBIACIIATDH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SBIICHUN;



° OINMMCbIBATb U3YUYCHHBLIC CBOMCTBA TEI U CI)I/I3I/I‘-IGCKI/IG SABJICHHA, UCIIOJIb3Ys (1)I/I3I/I'-I€CKI/I€
BCIIMYMHBI (TeMHepaTypa, BHYTPCHHAA SHCPIrus, KOJIUYCCTBO TCIUIOTHI, YACIIbHAs TEIIIOEMKOCTD
BEIIECTBA, yAeNbHAas TEIJIOTa IUIABJICHHUS, yelbHas TeIyIoTa NapooOpa3oBaHus, y/elbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(P(GUIMEHT IOJE3HOTO JACHCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAsS
BJIQKHOCTh BO3/yXa, OJJIGKTPHUYECKHHA 3apsAl, CHJIa TOKa, JJIEKTPHUECKOE HAIPSDKEHHE,
CONPOTHUBIICHUE TIPOBOJHMKA, YIEIBHOE CONMPOTHBICHHE BEIIeCTBa, padoTa W MOIIHOCTh
QJICKTPUYCCKOTO TOKa), I[Ipu OIMMCAaHUHN NPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/1ﬁ CMBICJI UCIIOJIb3YyEMbIX
BCJINYNH, o0o3HaueHus u CANHUIIBI (1)I/IBI/II-IGCKI/IX BCINYNH, HAXO0AUThb q)OpMy.HI)I, CBSA3BIBAIOIIINC
JAaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYrUMH BEJIMYMHAMM, CTPOUTH TpaduKd H3YyYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

L XapaKTCpUu30BaThb CBOMCTBa TECII, (1)I/ISI/I‘~I€CKI/I€ ABJICHUA W TPONLECChI, HCIIOJIb3Yys
OCHOBHBIC IIOJIOKCHUA MOJ'IGKy,TIS[pHO-KHHGTH‘IGCKOﬁ TCOpHU CTPOCHHA BCEIICCTBA, NPHUHIMUIL
CYNEepHo3UINH TIoJIel (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHWs 3apsia, 3akoH Oma mis
yyacTka 1end, 3akoH [royns—JIeHna, 3aKk0H COXpaHEHUs] SHEPTHUH, TIPU STOM JIaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

L 00BACHITH (i)I/ISI/I‘-IeCKI/Ie IponecChl U CBOICTBa TEJI, B TOM YHCJIC U B KOHTCKCTE CI/ITyaHI/Iﬁ
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, BBISIBIATH MPUUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00bscHeHHE U3 1-2 JTOrHYECKUX IIaroB ¢ Omopoii Ha 1-2 n3ydeHHBIX CBOMCTBA (PHU3NUECKUX SBIICHUM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THBIC 3adaud B 2—3 JEHCTBUS, HCIOJIB3YS 3aKOHBI W (OPMYIIHI,
CBsI3bIBAOIIME (PU3MUECKHUE BEIIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBHUS 33/1ayl 3alHCHIBATh KPaTKOE
yCIIOBUE, BBISBJISATH HEJAOCTATOK JAHHBIX JUISl PELICHUS 3aJauyd, BHIOMpPATh 3aKOHBI U (OPMYIIHI,
HeoOXomuMble i e€ pelIeHUs, MPOBOJUTH pacuy€Thl M CPAaBHHUBATH IOJIyYEHHOE 3HAUCHUE
(buznyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

®  pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEUIUTh MPU NOMOIIU (PU3HUUECKUX METOOB,
UCIIOJIb3YSl OINUCAaHWE WCCIEA0BAHUSA, BBIACNIATH MPOBEPSIEMOE MPEIINOJIOKEHNE, OIEHUBATh
MPaBUJIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAHUS, IeNIaTh BBIBO/IBL;

®  TIPOBOJUTH OMBITHI [0 HAOTIOACHHIO (PU3NUECKUX SABJICHUN WU (PU3NUIECKUX CBOMCTB TEJ
(KanmwIsipHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHS BO3QyXa OT €ro o0bEéma, TeMmepaTyphl,

CKOPOCTH TpOIlecca OCTHIBAHUS W HArpeBaHUS TMPU H3IYYEHUH OT I[BETa HU3Mydaromieu
(mornomaronieit) TOBEPXHOCTH, CKOPOCTh MUCTIAPEHUSI BOJIBI OT TEMIEPATYPhI KUIKOCTH U TUIOIIAIH
€€ MOBEPXHOCTH, AIEKTPU3ALUS TET U B3aUMOJCHUCTBHE AIIEKTPUUECKHUX 3aps0B, B3aUMOJCICTBHE
MOCTOSIHHBIX MarHUTOB, BH3yalHM3alldsi MAarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB, JCHCTBUS

MAargvTHOI'O IIOJI Ha NPOBOAHHK C TOKOM, CBOICTBa QJICKTPpOMArHurTa, CBOMCTBaA SJICKTPOABUT ATCIIA
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MOCTOSIHHOTO TOKa): (OPMYJTUPOBATH MPOBEPSEMBbIC MPEAIOJIOKEHHs, COOMpaTh YCTAHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHU, OMMCHIBATh X0 OIbITa U (POPMYIUPOBATH BHIBOJIBI,

®  BBINOJHATH IPSIMbIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpPsDKEHUS C HCIOJB30BAaHMEM aHAJIOTOBBIX NMPHOOPOB M JATUYUKOB (U3NUIECKUX
BEJIMYMH, CPABHUBATh PE3yJIbTaThl U3MEPEHUN ¢ yUETOM 331aHHOM aOCOJIFOTHOM MOTPENIHOCTH;

® [IPOBOJUTH HCCIENOBAHHE 3aBHCUMOCTH OJHON (DM3NYECKON BEIWYHHBI OT APYrod C
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTbH CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOLIA/IA MOTIEPEYHOT0 CEYEHUS U YJIEIbHOTO CONPOTUBIICHHUS BEIIECTBA IPOBOJJIHUKA, CHIIbI TOKA,
UYIIET0 Yepe3 NPOBOJAHMK, OT HANPSHKEHMs Ha MIPOBOJHUKE, UCCIIEOBAaHHUE MOCIEI0BATENIBHOTO U
MapajuleIbHOTO COEIMHEHUH NMPOBOJHUKOB): IUIAHUPOBATH HCCIEA0BAHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUS, CleAysl MpPeIOKEHHOMY IUIaHy, (PMKCUPOBATH pPEe3yJabTaThl MOJYYEHHOMN
3aBUCHUMOCTH B BUJI€ TaOJIMI U TpapUKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM MCCIIEIOBAHUS;

® TPOBOJUTH KOCBEHHbIE H3MepeHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEII[ECTBA, COMPOTUBIIEHUE MTPOBOIHNKA, pab0Ta U MOUTHOCTh 3JEKTPUUYECKOTO TOKA): MIIAHUPOBAThH
U3MepeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJleIysl NMPEeAI0KEHHONW HHCTPYKLIMH, U
BBIYMCIISATH 3HAUCHHUE BEJINYMHBI,

e coOmomaTh TpaBW/ia TEXHUKH O€30MacHOCTH Tpu padore ¢ 1abopaTOpHBIM
000pyIoBaHUEM;

®  XapaKTepU30BaTh MPUHLUIBI AEUCTBUS U3yUEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOICTB
C OIMOPOM Ha UX OMHUCAHUSA (B TOM YHCJIE: CHCTEMA OTOIUIEHHUS JOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETUYMK JJIEKTPUUYECKOW BSHEPTUHu, SJIEKTPOOCBETUTENbHBIE MPHUOOPSI,
HarpeBarebHbIe AEKTPONPUOOPHI (IPUMEPHI), HEKTPUUECKUE MPEAOXPAHUTENN, HIEKTPOMArHuT,
AJIEKTPOIBUTaTeNb MMOCTOSHHOTO TOKA), MCIOJb3Yys 3HAHHUSI O CBOMCTBAX (PU3UUECKHUX SIBJICHHUU U
HeoOxouMbIe (hU3HUECKHEe 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOMCTBA M HM3MEPUTEIbHBbIE MPHOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOpaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI JJCKTPUUECKUX
Lenei ¢ MocieqoBaTeNbHBIM M TapauiebHbIM COEAMHEHUEM SJIEMEHTOB, pa3jinyasi YCIOBHBIC
0003HaUEHMSI HIIEMEHTOB HIEKTPUUECKUX LIENeH;

® [PUBOJUTH MpHUMEpbl (HaXoIuUThb HH(OpPMAIMIO O TMpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JJIs oOecrieueHus: 6e30MacHOCTH pu
oOpalieHny ¢ MpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOACHUS

HOPM 3KOJIOTHYCCKOI'O IMOBCACHUS B Oprn(anmeﬁ cpeac;

L4 OCYIICCTBJIATDH IMIOUCK I/IH(I)OpMaI_II/II/I (I)HSH‘-IG%%OF 0 COACPIKaHUA B I/IHTCpHCTC, Ha OCHOBE



UMEIOIINXCSA 3HAHUN M MyTEM CPaBHEHMS JOTMOJHHUTEIBHBIX UCTOYHHUKOB BBIACIATH HH(OpPMAIIHIO,
KOTOpast ABJSETCS MPOTUBOPEUMBOM HIIM MOXKET OBITH HEIOCTOBEPHOM;

®  HCHOJIB30BAaTh NPHU BBHINOJIHEHUH y4eOHBIX 33aJJaHWi HAyYHO-TIONMYJIAPHYIO JINTEPATypy
(U3NIECKOTO COJIEpKAHMsI, CIIPABOYHBIE MaTepHaibl, pecypchl ceTd HTepHeT, BIaAeTh NpUEMaMu
KOHCTIEKTHPOBAHUS TEKCTA, peoOpa3oBaHus MHPOPMAIIUH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co37aBaTh COOCTBEHHBIC IHMCHBMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 0000mas
WHPOPMAIMIO U3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO COAEpIKaHHUS, B TOM YHCIE MTyOINYHO
MPEJCTABIATh PE3yAbTaThl IPOCKTHOM HITH UCCIIETOBATENBCKON NESITEILHOCTH, IIPU TOM I'PaMOTHO
WCTIOJb30BAaTh WM3YUEHHBIH TMOHATHHHBINA amnmapar Kypca (PHU3HMKH, COMpPOBOXKIATH BBICTYILICHHE
MIPE3CHTAIMEH; TPU BHITIOJIHEHNH yYeOHBIX MPOEKTOB W HMCCIENOBAHUH (DU3NYECKUX MPOIECCOB
pacripenensate 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 33J1a4aMH, CIEAUTH 3a
BBITIOJTHEHUEM TUIaHa IEHCTBHI M KOPPEKTUPOBATH €T0, aJIeKBATHO OIICHWBATh COOCTBEHHBINH BKIIA]
B JICATEIILHOCTh TPYIIIBI, BHICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, MIPOSBIISSI TOTOBHOCTh
paspeniaTh KOH(PIUKTHI.

K koHiy oOyuyenuss B 9 kJiacce NpeiMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMHUPOBAHHOCTh Yy OOYYAIOMIMXCSI YMEHUH:

® UCHOJb30BaTh IOHATHS: CHUCTeMa OTCU€Ta, MarepuanbHas ToOYKa, TPAaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JIBWKEHUs, naedopmanus (ymnpyras, IUIaCTHYECKas), TpPEHUe,
LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M HEpPerpy3kH, LEHTP TSDKECTH, aOCOJIIOTHO
TBEPJI0E TENO, HEHTP TSHKECTU TBEPJIOTO Tella, PABHOBECUE, MEXaHNYECKUE KOJIEOaHUs U BOJIHBI, 3BYK,
MHOPa3BYK U YIbTPA3BYK, HJIEKTPOMArHUTHBIE BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U JATIbHO30PKOCTh, CHEKTPbl UCITyCKaHMs M HOIJIOLIEHMs, alb(a, O0eTa- U ramma-
W3JY4YEHUs1, U30TOIbI, iJIepHasi SHEPreTUKaA;

e pa3nuyarh SIBJIEHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE ABHKEHHE,
PaBHOYCKOPEHHOE HNPSMOJIMHEHHOE MBIKEHHE, CBOOOJHOE MaJeHUE Tell, PaBHOMEpPHOE

JIBMDKEHUE 0 OKPYXHOCTH, B3aUMOJICHCTBUE Tel, PEaKTUBHOE JBM)KEHHUE, KOJIeOaTelbHOEe
JIBMDKEHUE (3aTyXarolue U BbIHYKJICHHbIE KOJIEOaHUs ), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaXKEHUE
3BYKa, MIPSIMOJIMHEHHOE pacpocTpaHeHe, OTpaKeHUE U MPEIOMIICHUE CBETa, NI0JIHOE BHYTPEHHEE
OTpaKE€HHE CBETa, DPAa3JIOKEHHE OeJIOoro CBeTa B CIEKTP M CIIOKEHHE CHEKTPAIbHBIX IIBETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHAs paJWOaKTHBHOCTb, BO3HHMKHOBEHHME JIMHEHYATOro CHEKTpa
U3TY4YEHUs1) MO0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (prU3NYecKoe SIBJICHUE;

®  pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PM3UUECKUX SBJICHUN B OKpYKarolleM Mupe (B

TOM YHCIIC (1)143I/IHCCKI/IC SABJICHUS B IPUPOJAC: MPUIIUBBI U OTJIUBBI, ABUKCHUC TIAHCT ColHeuHOM
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CHUCTEMBbI, PEaKTUBHOE JIBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CECMHUYECKHE BOJIHBI, IIyHAMU, 5XO0, I[BETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE,
OMOJIOTMYECKOe JICHCTBHUE BHIUMOTO, YyIbTPA(HOIETOBOTO W PEHTTCHOBCKOTO HW3IIy4CHHH,
€CTECTBEHHBI PaMOAKTUBHBIN (DOH, KOCMHUYECKHE JTY4H, PAJIMOAKTUBHOE U3JIy4Ye€HUE MPUPOIHBIX
MUHEPAJIOB, JIEHCTBUE PAJMOAKTHUBHBIX U3yYEHUN HA OPraHU3M YeJIOBeKa), IPU STOM NEPEBOJUTH
MPAKTUYECKYIO 3a7adyy B Y4e€OHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (U3MUECKHX
SIBIICHUM

®  ONWCHIBATH M3yUCHHBIC CBOWCTBA TeNl U (DM3UUYCCKUE SBIICHUS, HCIIONB3Yys (DU3HUCCKUC
BEJIMYUHBI (CpEIHSIs U MTCHOBEHHAs CKOPOCTh Tella MPU HEPaBHOMEPHOM JBWKEHUHU, YCKOpPEHUE,
nepeMeIieHue, MmyTh, YriioBas CKOPOCTh, CUJIa TPEHHS, CUJIa YIIPYTrOCTH, CUJIa TSDKECTH, YCKOPEHHE
CBOOOJIHOTO TAJICHUs, BEC TeJa, UMITYJIbC Teja, UMITYJIhC CHJIbI, MEXaHUYeCKasi paboTa U MOITHOCTD,
MOTEHIMAIbHAs SHEPTUs TeJa, MOTHATOTO HaJ TMOBEPXHOCTBHIO 3€MIIH, MOTEHIMATIbHAS DHEPTHUS
C)KaTOM TPYXWHBI, KHHETUYECKAss SHEPTHs, MOJHAs MEXaHW4YecKas SHEPTHs, MEepuoj U YacToTa
KoJieOaHWH, JTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEIOMJICHUS CPEJIbl), TP OMMCAHUU MPABWILHO TPAKTOBATH (PHU3UUYECKUM CMBICI HCIIOIB3YyEMBIX
BEJIMYWH, 0003HAYEHUA W €AMHUIBI (PU3UUECKUX BEITUYHH, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEJIUYMHY C JPYrUMH BEJIMYMHAMM, CTPOUTH TpaduKkd H3yYECHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

®  XapakTepu30BaTh CBOMCTBa Tell, PU3NUYECKHUE SIBJICHUSI U IMPOLIECCHI, UCTOIb3Yd 3aKOH
COXpPAHEHUsl SHEPIrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPHUHIMI CYNEPHO3ULNN CHJ, MPUHLUI
oTHocutenbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 M MAaCCOBOTO YMCEN IIPH SAEPHBIX PEaKLHUsIX,
IpyU 3TOM JlaBaTh CJOBECHYIO (OPMYIHpPOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

e  OOBACHATH (PU3MUECKUE TPOIECCH] U CBOMCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATh MPUUYUHHO- CIEACTBEHHBIE CBSI3U, CTPOUTh
00BsicCHEHHE U3 2—3 JOTUYECKHX IIaroB ¢ OMOPOM Ha 2—3 U3yYEHHBIX CBOMCTBA (HM3UUECKUX SBICHUI,
(bM3HUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemaTh pacuéTHBIC 33/1a4M (OTHMPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIIONIB3YS
3aKOHBI U (POPMYIBI, CBsA3BIBAIONINE (DHU3HUECKHUE BEIMYMHBI: Ha OCHOBE aHallM3a YCIIOBUS 3aqadu
3aMMChIBATh KPAaTKOE YCIOBHUE, BBISABIATH HENOCTAMONIME WM HU30BITOYHBIC JaHHBIE, BBHIOMPATH
3aKOHBI H (OPMYNbl, HEOOXOAMMBbIE JJsi pEIICHUs, TMPOBOJUTh pacy€Thl U OILIEHUBATh
PEATUCTUYHOCTD TIOMYYSHHOTO 3HAYEHUST GU3NYECKON BETUIHHBI;

L4 pacnio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOJKHO PCIIUTDL IIPU TOMOIIN (I)I/ISI/I‘-ICCKI/IX METOIOB,
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WCIOJIb3YSl OINHCAHWUE WCCICHAOBAHUS, BBIICIATh MPOBEPSIEMOE TPEANOJIOKEHUE, OIICHUBATH
MPABWIBHOCTh TIOPSIZIKA TIPOBEACHHUS WCCIEAOBAaHUS, JeJaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH U OIBITOB;

®  TIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (PH3UICCKHX SIBICHUN WU (PU3UIECKUX CBOWCTB TEJ
(u3ydyenue BTOporo 3akoHa HBIOTOHA, 3aKOHAa COXPAHEHHWS DHEPTUH, 3aBHCUMOCThH IIEPHOAA
KoJIeOaHUH TIPY)KHHHOTO MAasTHHUKA OT MAacCChl Ipy3a U JKECTKOCTH MPYXUHBI ¥ HE3aBUCUMOCTH OT
aMILTUTYIbI MaJbIX KOJEOaHWH, MPSIMOJMHEWHOE PACIpOCTpaHEHUE CBETA, Pa3JIOKEHHE OeIoro
CBETa B CIIEKTP, M3yUCHHE CBOWMCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHHS
mpeaMeTa B coOMparomiei JimH3e, HaOMIOACHUE CIUIONIHBIX M JIMHEHUYATHIX CHEKTPOB U3ITYUCHHS):
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 0OOpYHOBaHHWSI, OMUCHIBATH XOJ
OTIBITa M €T0 PE3YyJIbTAThI, POPMYITHPOBATEH BHIBOJIBI,

® TIPOBOJUTH TIPH HEOOXOJUMOCTH CEpPHUIO0 TPSIMBIX H3MEPCHHI, OMpEAeIsis CpeaHee
3HAUYCHHE H3MEpPsIeMON BenW4uHBI ((POKYCHOE pacCTOSHHE COOMparomieil JUH3bI), 000CHOBHIBATH
BBIOOD crtoco0a n3mMepeHust (M3MEpPUTEIIHLHOTO MPUOopa);

® TIPOBOJUTH WCCIEJAOBAHUE 3aBUCHUMOCTEH (U3NYECCKHX BEIIMYUH C HCIOJIb30BaHUEM
MPSAMBIX HM3MEPEHHHA (3aBHCHMOCTH ITYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM JBWKCHHUU O3
HAYyaJbHOM CKOpPOCTH, Mepuoja KojeOaHUIl MaTeMaTH4ecKoro MasTHHUKAa OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTPaXeHUs CBETa OT yIjla MaJeHHs W yrja MpeioMJIeHHs OT yrjla HajeHus):
IUIAHUPOBATh HMCCJIEOBAaHUE, CAMOCTOSITENILHO COOMpATh YCTAaHOBKY, (UKCHPOBATH PE3YIbTATHI
MOJIy4€HHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TAOJIUIl U IpadUKOB, IE€IaTh BBHIBOJBI O
pe3yibTaTaM HcCleOBaHMUs;

® T[POBOJUTH KOCBEHHBIE HU3MEpEeHHs] (PU3UUECKHX BEIMYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHUE Tela MpU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHE CBOOOIHOIO MaJieHus, KECTKOCTh
MPYXUHBI, KOA(DOULIHUEHT TPEHUs CKOJIBKEHUS, MeXaHudeckas paboTa M MOIIHOCTb, 4YacToTa H
MepHo/J] KoJIeOaHU MaTeMaTH4eCKOro U MPYKMHHOTO MasiTHUKOB, ONTHUYECKasl cuiia coOuparomen
JIUH3BI, PAIMOAKTUBHBIN (DOH): MITAaHUPOBATH U3MEPEHUS, COOMPAThH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIMOJHATH U3MEPEHUSs, CIeaAys MPeUI0KEHHOW MHCTPYKIIMH, BHIYUCISATh 3HAUCHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJIYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH H3MEPEHU;

e coOmomaTh TmMpaBuiia TEXHUKH Oe€30MacHOCTH TMpu pabore ¢ 7TabOpaTOPHBIM
00opyI0BaHUEM;

® pa3nuyaTh OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (U3MUYECKUX MOJETeH: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPJOE TEJIO, TOUCUHBI HCTOYHHMK CBETa, JTy4, TOHKas JIMH3a, IUIaHETapHas
MOJeNb aTOMa, HYKJIOHHAasl MOJIeTIb aTOMHOTO SIpa;

L4 XapaKTCpHU30BaTh ITPUHIUIIBI JIeNCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB
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C OTIOpOM HA UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKU [T0JI0KEHUSI, PACCTOSIHUSA U YCKOPEHMUSI,
pakera, 3X0JI0T, OUKH, IIEPUCKOII, (OoTOANmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETD,
kamepa BuibcoHa), MCMONB3ys 3HAHHWS O CBOWCTBAX (U3MUYECKUX SBICHHA W HEOOXOIUMBIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

®  JCNOJb30BaTh CXEMbl U CXEMATHUUHbIE PUCYHKHU M3YYEHHBIX TEXHHYECKHX YCTPOUCTB,
U3MEPUTENBHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB IPU PEIICHUU y4eOHO- MPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JIsl IOCTPOEHUS U300paKEHUH B INIOCKOM 3€pKaJie U cCOOMparouieil JINH3E;

® [PUBOJAUTH HpUMEPHl (HAXOAUTh HHGMOPMALKMIO O NpUMeEpax) MPAKTUYECKOTO
HCIO0JIb30BaHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM JKM3HM I oOecrieueHus: 0€301acHOCTH MPH
oOpailileHnu ¢ TpudopaMu U TEXHUUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHUS 3/I0pPOBbs U COOIIO/IEHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOLIEH Cpeae;

®  OCYWIECTBJIATH NOHWCK UHGpopManuu (U3MUECKOTO cojepkaHus B VIHTepHere,
CaMOCTOSITENIBHO (POPMYIIHUPYsI MOMCKOBBIM 3allpoCc, HAXOJIUTh IYTH ONPEIENICHUs AOCTOBEPHOCTH
MOJIy4eHHOM MH(OpMalMK1 Ha OCHOBE UMEIOIINUXCS 3HAHUM U TOMOJHUTENbHBIX HCTOYHHUKOB;

®  JCNOJb30BaTh MPHU BHINIOJHEHUH YUEOHBIX 33aJJaHUN HAYYHO-MOMYJISIPHYIO JIUTEPATYpPy
(bu3NUecKoTo CcoepKaHUsl, CIIPaBOYHbIE MaTepUaibl, pecypchl cetu MHTepHeT, BiaieTs npuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

®  C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE HH(POpMAIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KaHUs, MyOJIMYHO TMPEACTaBIATh PE3yJIbTaThl
MIPOEKTHOM MJIM HCCIEN0BATEIbCKOM JEATEIbHOCTH, MPU 3TOM TI'PAMOTHO HCIIOJIb30BATH

W3YYCHHBI TOHATUHHBIA ammapar wH3y4aeMoro pasfena (U3MKM U CONPOBOXKIAThH

BBICTYIUICHUE MTPEe3EHTALNEH ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KonaunyecTBo yacos DJIEKTPOHHbIE
n/n
B KonrposbHbie IIpakTnuyeckue (wipposeIe)
HaumeHnoBaHnue pa3aeioB ¥ TeM POrpaMMbl cero o0pa3oBare/ibHbIe
padoThI padoTbl
pecypcbl
Pa3zjnen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPY:KAIOIIEr0 MUPA
11 o i 5 0 0 bubmmoreka [JOK
' H3Hia - Hayka o fprpoae https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 DUSHICCKAC BEHHHEI 2 0 2 https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO /T TO3HAHUS 2 0 bubmorexa IOK
: 0 https://m.edso0.ru/7f416194
Hroro no pazneny 6 0 2
Pa3nen 2. [leppoHayajibHbIe CBeJIEHHs 0 CTPOEHHH BelllecTBa
2.1 Crpoenue Belecrsa 1 0 0 bubmorexa [OK
' P & https://m.edso0.ru/7f416194
29 JBmkeHne 1 B3aUMO ACHMCTBHE YaCTHIL 2 0 bu6mmoreka [JOK
' BEILECTBA 1 https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 0 2 ﬁgg?;?;?éz ;{; Orff/? 416194
Hroro no pazneny 5 0 3
Paznen 3. /IBuskeHne u B3aumMojaeiicTBue Tej
31 M bubnuoreka [IOK
' SAEIECEROE ABICHES 3 1 0 https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK

32 Hreprits, Macca, MIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Buet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny
21 3
Pa3nen 4. laBnenue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [anenue. [lepenaya naBnenus TBEPABIMU 3 0 bubnuoteka [IOK
' TeJIaMHU, YKUIKOCTIMU U Fa3aMu https://m.edsoo.ru/7f416194
bubmmoreka [JOK
42 JlaBieHne KHAKOCTH > . https://m.edsoo.ru/7f416194
bubmmoreka [JOK
4.3 | ArmochepHoe nanneHue 6 0 https://m.eds00.ru/7f416194
44 JlelicTBUE KUKOCTH Y ra3a Ha MOrpyKEHHOE B 7 bubnuoteka [IOK
' HHX TEJNO 1 https://m.eds00.ru/7f416194
Hroro no pazneny 21 2
Pa3nen 5. PaboTa u MmomHoCTb. JHEpPrus
bu6mmoreka [JOK
5.1 Pa6 3 1
ADOTE T MOTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [IOK
52 Hlpoctbie MexarmMEL ° 1 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
>3 Mexariieckas onepris 4 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12 2
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 68 12
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8 KJIACC

Ne n/nm HaumenoBanue pa3iejaoB H TEM NporpamMmmsbl | Kou4ecTBO 4YaCOB 3J‘IeKTpOHHbIe
(uudgposbie)
Beero KonrtpoJibHbie IIpakTHyeckue 0GpazoBaTeILHbIE
padoTbI padoThI pecypebi
Paznea 1. TenioBble ABJICHUSA
1.1 CTpoeHHte U CBOMCTBA BEIIECTBA Bu6morexa IJOK
' P 7 0 2 https://m.edsoo.ru/7f4181ce
19 T bu6mmoreka [JOK
' CILTOBBIC TPOTCCCHI 21 2 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28 2 6
Pa3nen 2. DjaekTpuYecKHe M MAaTHUTHBIE SIBJICHU ST
21 DIIEKTPUYECKUE 3aps/ibl. 3apsHKEHHBIE Tella U bubnnoreka [IOK
: MX B3aHMOJICIHCTBHE 7 1 2 https://m.edsoo.ru/7f4181ce
2.2 TToCcTOSHHBIN IEKTPUIECKUAN TOK Bubmaorexa HOK
' P 20 1 45 https://m.edsoo.ru/7f4181ce
23 M bu6mmoreka [JOK
: ArHUTHBIC SBJICHHA 6 0 1 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTPOMAarduTHAas UH s Brbmorexa LJOK
' p AYKIL 4 1 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37 3 85
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 145
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9 KJIACC

Nen/m|  HaumeHnosaHue pasje/ioB H TeM KosmnyecTBo yacos DJIEKTPOHHbIE
IMporpaMmmabI Bcero
KonTpoibHbIe IIpakTnuyeckue (l;nq)pom)le)
paGoTHI paGoThI oOpa3oBare/ibHbIE
pecypcsl
Pa3nena 1. Mexannueckue siBJIeHUsI
11 Mexanndeckoe JBMKEHHE U CTIOCOOBI €r0 10 bubnuoteka [IOK
' OTHCaHHS 1 2 https://m.edsoo.ru/7f41a4a6
. bubnuoteka [IOK
12 Baanmuopeficrare Tex 20 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3 10 2
AROHBT COXpAHEHIA 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40 2 6
Paznen 2. Mexannueckue Kojie0aHUs U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 0 1
CRAMIACCITC KOTIChAHIt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4eckne BOJTHBL. 3BYK 8 0 1 https://m.eds00.ru/7f41a4a6
Uroro no pazneny 15 0 2
Pa3nen 3. DiieKTpOMATHUTHOE M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHUTHOE MOJIE U 6 0 1 bubnunoreka [IOK
' ANEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6 0 1

Pasznen

4. CBeTOBbBIE ABJICHUA
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4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 OITHYECKHE TPHOOPHI 6 0 ﬁ;g:;ﬁiﬁii?ii? £41a4a6
4.3 Pasnoxxenne 6eroro cBera B CIIEKTP 3 0 Bubmorexa LIOK
. JIO’)KEHUE OEJIOTO CBETa B CIICKT
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 2
Pa3znen 5. KBanToBble siB/IeHUA
b K
51 HcnyckaHue U MOTJI0NIeHNEe CBETa aTOMOM 4 0 h tI/tIs;I'I//I/(r)I:eeI(;E;OL(I)?u /7413436
bubnuoteka [IOK
52 (CTpoCHHE aTOMHOTO 1pa 0 0 https:// m.edsoL(I).ru/7f4la4a6
bu6mmoreka [JOK
53 7 1
Anepitbie peaxtun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 3
Pa3nen 6. [ToBTOPUTEIbHO-00001AIOIINI MOTY T
6.1 [ToBTOpEHue 1 0000IICHHE COACPKAHMS bubmuoreka [IOK
' Kypca ¢pusuku 3a 7-9 kiacc 9 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 12
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE INTAHUPOBAHUE

7 KVIACC
Ne Komusiecreo acos e e DJIeKTpOHHbIe N poBbIe
n/n Tema ypoxa Beero Kourpoabnsbie | I[Ipaktnueckue | I[lian dDakrt o0pasoBaTe/IbHbIE PeCypPChI
padoThI padoThI
®u3rKa — HayKa O MPUPO/IE.
1 | SABnenus npuposl. Puznueckue 1 0 0 https://resh.edu.ru/subject/28/7/
SIBIICHUS
MexaHndeckue, TCIUIOBEIE,
2 | DJIEKTPUYECKHUE, MATHUTHEIE, 1 0 0
CBETOBbIE, 3BYKOBBIE ABJCHUS https://resh.edu.ru/subject/28/7/
Ouznyeckue BEINYNHbBI U UX
3 HU3MEPEHHUE 1 0 0 https://resh.edu.ru/subject/28/7/
Ypoxk-uccnenoanue "M3mepenue
TEeMIIepaTypbl Py NOMOUIH
4 JKHUIKOCTHOTO TEPMOMETPA 1 1 0 1 https://resh.edu.ru/subject/28/7/
JaT4YMKa TEMIEpaTyphl"
Kak ¢usuka u 1pyrue ectecTBeHHbIE
HAYIHTBYRAIOT HPHPOML bubnuoreka [IOK
5 | EcrecTBeHHOHAYYHBIN METO 1 0 0

mo3Hanus. Onucanue (bl/ISI/IqCCKI/IX

SIBJICHUI C TIOMOIIbIO MOJETIEH

https://m.edsoo.ru/ff09f72a
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https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka

TUIIOTE3EI: TaJILHOCTE II0JIETA

6 | IIapHUKa, MyIeHHOTO https://resh.edu.ru/subject/28/7/
TOPU30HTAIIBHO, TeM OO0JIBIIIE, YeM
0oJIbIIIe BBICOTA TycKa"
Crtpoenue BemectBa. ONBITHI,
bu6mmoreka [JOK
7 | JIOKa3bIBAIOIIHME TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
bu6mmoreka [JOK
8 JIBHOKCHHE YaCTHIL BeIIICCTB https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanre «OMbITHI MO
9 HaOJIFOIEHUIO TEIJIOBOTO
PACIIMPEHHS Ta30B» https://resh.edu.ru/subject/28/7/
10 | ArperaTHble COCTOSIHHS BEILIECCTBA https://resh.edu.ru/subject/28/7/
B3aumocBs3b MeX Iy CBONCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMO- bubnuoreka [IOK
H JEKYIISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
1 MexaHn4ecKoe JIBHUKEHHE. bu6mmoreka [JOK

PaBHOMEpHOE U HEpaBHOMEPHOE
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https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

JIIBIOKEHHUE

bu6mmoreka [JOK
13 | Cxopoctb. Enunnis ckopocTa
https://m.edsoo.ru/ff0a079c
bubmmoreka [JOK
14 | Pacuer nytu ¥ BpeMEeHH BUKEHUS
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIUH.
bu6mmoreka [JOK
15 | B3aumopeiicTBHE TEN KaK MpUYnHA
https://m.edsoo.ru/ff0a0c10
W3MEHECHHS CKOPOCTH JIBHKEHUS T
IInoTHOCTE BemecTBa. Pacuet macchl bubmmoreka [JOK
16 1 00beMa Teja 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTtopHnas paboTa
17 | «OmpezneneHue IIOTHOCTU TBEPIOTO https://resh.edu.ru/subject/28/7/
TEIA»
Pemrenue 3agad mo teme bu6mmoreka [JOK
18 "TInoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepUCTHKa https://resh.edu.ru/subject/28/7/
19 | B3auMojeicTBus Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnast paboTa «3ydenue https://resh.edu.ru/subject/28/7/
3aBUCHUMOCTH PACTSKEHUS
20

(medopmarnmu) TpyKUHBI OT

HpHJ’IO)KCHHOﬁ CHUIIBD»
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

21 | SIBnenue tarorenus. Cuia TsHKecTu https://resh.edu.ru/subject/28/7/
CBsi3b MEX1y CHIION TSKECTH U s 10K
HOINOTEKA
22 | Maccou Tena. Bec rena. Pemenne
" . https://m.edsoo.ru/ff0al778
3amad o teMe "Criia TSDKECTH
Cuna TsKeCTH Ha IPYrux IiaHeTax.
bu6mmoreka [JOK
23 | OU3HYECKHE XapaKTEPUCTUKU
https://m.edsoo.ru/ff0a1502
IUIaHET
bubmmoreka [JOK
24 | M3mepenue cui. [Iunamomerp
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
o5 | Bec Tena. HesecomocTn
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HalpaBJICHHBIX
bu6mmoreka [JOK
26 | 110 OIHOM MPAMOM.
P 5 https://m.edsoo.ru/ff0ala70
ABHOJICHCTBYIOIIAS CHJT
Pemenne 3amad no teme )
27 b https://resh.edu.ru/subject/28/7/
"PaBHogeiicTByrOmas cuin"
TpeHue CKOJIbKEHUSI U TPEHUE
bu6mmoreka [JOK
nokos. TpeHue B npupojie u
23 https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JIaGoparopuas padota «3yuenne
PATOPREAD ¥ bubmuoreka [IOK
29 | 3aBMCUMOCTH CHJIBI TPCHHUS

CKOJIBXXCHHA OT CHUJIbI AABJICHUA U

39
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https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa CONMPUKACAIOIINXCS

MMOBEPXHOCTEI

Pemenue 3agau Ha onpeneneHue

30 https://resh.edu.ru/subject/28/7/
PaBHOJICHCTBYIOLIEH CHIIBI
Pemenue 3anau o remam: «Bec
tenay, «[ padudeckoe nzoOpaxxeHme bubnuoteka [IOK
31 cuny, «Cunsy», https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHID»
KonTponbHas paboTa no remam:
«MexaHn4YeCcKOoe IBIDKCHHCY,
32 | «Macca, IIoTHOCTBY, «Bec Tenay, https://resh.edu.ru/subject/28/7/
«"'paduueckoe n300pakeHUE CHID»,
«Cunb»
JHasnenue. CriocoObl YMEHBIIICHUS U bu6mmoreka [JOK
33 YBEIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
bubnuoreka [IOK
34 | JaBieHMsA ra3a oT 00béMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[Iepenaua naBiieHus TBEPABIMU
bu6mmoreka [JOK
35 | TENaMu, )KUJIKOCTAMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3axoH [lackamns
36 | [aBieHue B )KHIKOCTHU U Iase, 40 bubmuoreka [IOK



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1de0
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC ,[[GflCTBHGM CHUJIbI

TSKECTHU

https://m.edsoo.ru/ff0a2718

Pemenue 3agau o teme «JlaBiaenue

bu6mmoreka [JOK

37 B )KMJIKOCTH | ra3e. 3akoH [lackas» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmatontecs cocyme! https://m.edsoo.ru/ff0a2970
bu6mmoreka [JOK
39 Pnpascciuii npece https://m.edsoo.ru/ff0a3136
Manomertpsl. [lopuiHeBoi _
40 https://resh.edu.ru/subject/28/7/
SKAIKOCTHBIN HAcocC
Atmocdepa 3emun. [IpuauHb
CYIIIECTBOBAHUS BO3IYITHON
bu6mmoreka [JOK
41 | 00onouku 3emian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHUS OT BBICOTHI
HaJ YpOBHEM MODS
Bec Boznmyxa. ATMocdepHoe bubnuoreka [IOK
42 JaBJICHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdepHOro bubnmoreka [JOK
43 nasnenusi. OnsIT Toppuyernu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(EepHOTO
bu6mmoreka [JOK
44 | JaBIEHMA OT BBICOTHI HAJl yDOBHEM

Mopst
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bapomerp-anepounn. AtmochepHoe

bu6mmoreka [JOK

4 JIaBJICHHE Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemnrenue 3agad o teme .
46 https://resh.edu.ru/subject/28/7/
"ATmocdepHoe naBieHue"
JelicTBue )KMAKOCTH U ra3a Ha
bu6mmoreka [JOK
MOTPY’KEHHOE B HUX TEJIO.
4t https://m.edsoo.ru/ff0a3276
ApxuMenioBa cuia
JlabopaTtopHnas paboTa
«OmnpeneneHne BHITATKUBAIOIICH bubnuoreka [IOK
48 CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca
bu6mmoreka [JOK
49 | Tena B Boje OT 00bEMa
https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YacTH
Tena»
bubnuoreka [IOK
5o | IlmaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
"KoHcTpynpoBaHue apeoMeTpa Wi )
51 https://resh.edu.ru/subject/28/7/

KOHCTPYUPOBAHUC JIOJKU U

OIpeeIeHue e€
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https://m.edsoo.ru/ff0a2fc4
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://resh.edu.ru/subject/28/7/

Ipy30101bEMHOCTH"

Pemenue 3aay mo remMam:

«IInaBanue cynos.

bu6mmoreka [JOK

52 BosnyxomnaBanuey, «J/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TCII, )KI/II[KOCTGﬁ U ra3oB»
bubmmoreka [JOK
53 | Mexanunueckas pabora
https://m.edsoo.ru/ff0a3f82
bubmmoreka [JOK
o4 | MoutocTs. EAUHHUL MOUKOCTH https://m.edso0.ru/ff0a3fs2
Ypok-uccnenoBanue "Pacyér
55 | MOIIHOCTH, Pa3BUBAEMOi TIpH https://resh.edu.ru/subject/28/7/
noanéMe 1o Jectauiie"
[Ipoctbie MexaHu3Mbl. Poryar.
56 PaBHOBECHE CHJI HA phlUare https://resh.edu.ru/subject/28/7/
KonTtponbHas padoTa mo teme
«/laBreHue TBepBIX TEN,
57 | KHIKOCTEH 1 rasosy / https://resh.edu.ru/subject/28/7/
Bcepoccutickas nposepouHas
pabora
PezepHblit ypok. Pabora c
bu6mmoreka [JOK
58 | TEKCTaMu 1o TeMe «JlaBineHue

TBEPJIBIX TEJI, KHUJIKOCTEH U ra3oBy /
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4ffe

Bcepocculickas nposepoyHas

pabota

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlabopaTtopHnast pabota

bubmmoreka [JOK

59 «MccnenoBanue ycaoBuit 05 https://m.edsoo.ru/ff0a478e
PaBHOBECHS phIUaray
Pemrenue 3agad mo reMe «Y ClI0BUS bu6mmoreka [JOK

60 PaBHOBECHS pbluara» 0 https://m.edsoo.ru/ff0a48a6
KoaddumumenT moneznoro nencTBus
MexaHusma. Jlaboparopnas padota ]

61 0.5 https://resh.edu.ru/subject/28/7/
«M3mepenue KI1/] nakmonHo# '
TIJIOCKOCTI
Pemenne 3agau mo teme "Pabora, bu6mmoreka [JOK

62 MoIHocTh, KITI" 0 https://m.edsoo.ru/ff0a4c48
MexaHnuyeckasi SHEpTUs.

bubnuoreka [IOK
63 | Kunernueckas u noreHumanbHas 0
https://m.edsoo.ru/ff0a4252

SHeprus
3aKOH COXpaHEHUsI MEXaHUYECKOM bubnmoreka [JOK

64 SHEPrUU 0 https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TEME

65 | "DKcHepUMEeHTaIbHOE OlpeieTIeHHe 1 https://resh.edu.ru/subject/28/7/

W3MEHEHHUS KNHETHYECKOM U
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://resh.edu.ru/subject/28/7/

IIOTEHLMAJIbLHOM SHEPIUU IIPU
CKaTBIBAHWMM TeJa 10 HAKJIOHHOU

IUTOCKOCTH"

KonTpossHas paboTa 1o teme

66 «PaboTa ¥ MOIIIHOCTb. DHEPTHs . 1 0 https://resh.edu.ru/subject/28/7/
PesepBHblit ypok. Pabora ¢
bubmmoreka [JOK
67 | TEKCTaMu 10 TeMe "MeXaHH4ecKoe 1 0 0
https://m.edsoo.ru/ff0adee6
nIBIKeHme"
PesepBHrlit ypok. Pabora c
68 | Tekctamu mo Teme "Pabora. 1 0 0 https://resh.edu.ru/subject/28/7/
MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 4 12
I[TPOT'PAMME
8 KJIACC
KosmuecTBo 4yacoB HAata usysenus
Ne Tema VDOKa JJIeKTPOHHBbIE HH(PPOBHIE
n/n P Beero | Koutpoabmbie | Tpakruueckue | Ilnam | ®axt 00pasoBaTe/IbHbIe PeCcypChl
padoTbI padoTsI
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON 1 bubnmoreka [JOK
1 0 0

TCOPUHN U UX OIIBITHLIC

MOATBCPIKACHUA

N
a1

https://m.edsoo.ru/ff0a5256



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4ee6
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a5256

2 | Macca u pazmep aTOMOB U MOJIEKY https://resh.edu.ru/subject/28/8/
Moenu TBEPIOTO, KUJKOTO U bubnuoteka [IOK
3 ra3000pa3HOro COCTOSIHUII BellecTBa https://m.edsoo.ru/ff0a540e
OOpbscHEeHnE CBONCTB TBEPAOTO,
YKHUJIKOTO U Ta3000pa3HOTO
4 | COCTOSIHMII BelecTBa HA OCHOBE https://resh.edu.ru/subject/28/8/
MTOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TeOpUH
bubmmoreka [JOK
5 | Kpucrannnueckue u amopdHsle Tena
https://m.edsoo.ru/ff0a5800
CmauuBaHuE U KaMWUISIPHOCTD. bubnuoreka [IOK
6 [ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 | TennoBoe paciupenue u cxxarue
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTypHI
8 | CO CKOPOCTBIO TETIIOBOTO JABHKEHHSA https://resh.edu.ru/subject/28/8/
YaCTHI]
Buytpennss sneprus. CriocoOsl bubnuoreka [IOK
9 W3MEHEHUs BHYTPEHHEH SHEpruu https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
10 | Buasl Tennonepenayn

https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrruueckoe

46

bu6mmoreka [JOK



https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HUCIIOJIb30BAaHUE TEIIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX

sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12

KonmuecTBo TEIIOTHL. Y aeabHAs

TCIINIOCEMKOCTh

bubmmoreka [JOK
https://m.edsoo.ru/ff0a6976

13

VYpaBHeHue TeruioBoro OangaHca.
TennooOMeH u TeTIOBOE

paBHOBecCHE

bubmmoreka [JOK
https://m.edsoo.ru/ff0a7088

14

JlabopaTtopHnast pabota
"UccneqoBanue IBICHUSA
TEITI000MEHa P CMEITMBAHUT

XOJIOJTHOM Y Topsiueit Boap!"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonmmuecTBa TCIIJIOTHI,
H€O6XOI[I/IMOFO I Harpe€BaHus TEJ1a
" BbLICIIAICMOI'O UM IIpH

OXJIAXKACHNN

https://resh.edu.ru/subject/28/8/

16

JlaGopaTopHas pabota
"Onpenenenue yaenpHON

TEIUIOEMKOCTH BeliecTna"

bubnuoreka [IOK
https://m.edsoo.ru/ff0aébb0

17

3Hepr1/1;1 TOILIMBA. Y A€IbHAS

TCIJIOTA CrOpaHusd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBneHue u OTBCPACBAHUC

47

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

KpUCTATNIMYCCKUX TCJI. VYaenpHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2

JlaboparopHas paboTa

bu6mmoreka [JOK

19 | "Ompenenenne yaensHON TEMIOTHI
https://m.edsoo.ru/ff0a72fe
TJIaBJIEHUS Jbaa"
[TapooOpazoBanue 1 KOHACHCAIIHA. bubnuoteka [IOK
20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
nmapooOpa30BaHUsI U KOHJICHCAIUH.
bu6mmoreka [JOK
21 | 3aBHCUMOCTb TEMIIEPATYPhI
https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
Bnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue bubmuoteka [IOK
22 OTHOCHTEJILHOM BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3/TyXa"
Pemenue 3aiay Ha onpenenenue )
23 https://resh.edu.ru/subject/28/8/
BJI&KHOCTH BO3/yXa
[TpuHIHTIBI pabOTHI TEILIOBBIX
24 | nsurarteneif. [lapoas TypOuHa. https://resh.edu.ru/subject/28/8/
JIBurarens BHYTPEHHETO CTOpaHUs
25 | KIIJI TennoBoro auraress. 48 bubmuoreka [IOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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https://resh.edu.ru/subject/28/8/

TeroBwIe JABHUIaTCIM M 3al1UTa

OKpYKarolen cpepl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPAILEHUS

26 https://resh.edu.ru/subject/28/8/
SHEPTUH B TETUIOBBIX MPOIIeCccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o Teme "TerroBbie sIBJICHUS. bu6mmoreka [JOK

27 M3meHeHue arperatHbiX COCTOSIHHUM https://m.edsoo.ru/ff0a83f2
Bemecra'
KonTpossHas paboTa 1o teme

bu6mmoreka [JOK
28 | "Termossle aBnenus. M3menenne
https://m.edsoo.ru/ff0a86ae

arperaTHbIX COCTOSIHUM BemniecTna"
DnekTpusanus Tei. J{Ba pona )

29 https://resh.edu.ru/subject/28/8/
AIIEKTPUUECKHUX 3aPsJI0B
VYpoxk-uccienoBanue "IIeKTpU3aLus

30 | TeT MHAYKUHEH U IpH https://resh.edu.ru/subject/28/8/
CONPUKOCHOBEHUU"
B3anmopeiicTBre 3apsyKeHHBIX TEJL. bu6mmoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TOJIE.
HarnpsikeHHOCTB 21EKTPUYECKOTO bubnuoreka [IOK

32

I10JIA. HpI/IHI_[I/IH CYIICPIIO3UTTNN

QJICKTPUYICCKUX noJiei

49

https://m.edsoo.ru/ff0a8a0a
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https://resh.edu.ru/subject/28/8/
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Hocurenu snextpuueckux 3apsiaoB.

33 | DnemeHTapHsiii 3apsa. Ctpoenue 0 https://resh.edu.ru/subject/28/8/
aToma
[IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH bubnuoreka [IOK
34 COXpaHCHHUS DIIEKTPUYIECKOTO 3apsia 0 https://m.edsoo.ru/ff0a8ef6
Pemrenne 3a1a4 Ha npuMeHeHne bubnuoreka [IOK
35 CBOMCTB 3JICKTPUIECKUX 3aPSI0B 0 https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUN TOK, YCIOBHS €TI0
bubmmoreka [JOK
36 | cymectBoBaHus. McTounuku 0
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
bu6mmoreka [JOK
37 | JelcTBHS 3IEKTPUYECKOrO TOKa 0
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "/lelictBue
38 | YEKTPUUECKOTO M0 Ha 1 https://resh.edu.ru/subject/28/8/
MPOBOJIHUKHU U AUICKTPUKH"
DNEeKTpUYECKUN TOK B METaJlIax, 0 bubnuoreka [IOK
39 JKUIKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838
DnexTpuyeckas 1enb 1 e ]
40 0 https://resh.edu.ru/subject/28/8/
COCTaBHBIE YacTH
Cuna Toka. JlaboparopHas paboTa
bu6mmoreka [JOK
41 | "VI3Mepenue u perynmMpoBaHue CHJIbI 0.5

TOKA"

50

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANPSKEHHE.

Boastmerp. JlabopaTopHas pabota

bu6mmorexa [JOK

0.5
42 "H3mMepeHue u peryJaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpsoKkeHus"
CormnpoTHBIEHUE MPOBOTHUKA. bubnuoteka [IOK
43 VY ienbHOE COMPOTUBIICHHE BEIIECTBA 0 https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
bu6mmoreka [JOK
44 | COTIPOTHUBIIEHHS IPOBOJHHKA OT €TI0 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO MOTIEPEYHOTO
ceyeHus u matepuaia”
3aBUCUMOCTD CHJIBI TOKA OT
bu6mmoreka [JOK
45 | HanpsbkeHus. 3akoH Oma Juis 0
https://m.edsoo.ru/ff0aad4a
ydacTka Lenu
JlaGopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CHITBI
. bubnuoreka [IOK
TOKa, UAYILEro Yepe3 pe3ucTop, ot
46 https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTtope”
[TocnenoBarenbHOE U MapaieIbHOE .
47 0 https://resh.edu.ru/subject/28/8/
COEIMHEHUS TPOBOJHUKOB
48 | Jlaboparopnas pabota "IIpoBepka 1 bubnuoreka [IOK

51
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IIPaBUJIA CIIOKEHUS HAIPSKEHUN
IIPY IIOCIIEN0BATENBHOM COCIUHEHUN

JBYX PE3UCTOpPOB"

https://m.edsoo.ru/ff0aaa58

JlabopaTtopHnas padota "IIpoBepka

ImpaBrJIa 1A CUJIbI TOKA MpU

bubmmoreka [JOK

49 napauie]IbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB"
Pemrenue 3aa4 Ha mpuMeHeHHE BuG [OK
nonmmoTexa
50 | 3axona OMa JuIs pa3jIu4HOTO
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS POBOJHUKOB
PaboTa 1 MOIITHOCTH . [IOK
nbnmoTexa
51 | QJIEKTPUYECKOTrO TOKA. 3aKOH
I i https://m.edsoo.ru/ff0ab124
xoyns-Jlenma
JlaGopaTtopHnas paboTa . [IOK
nbnmoTexa
52 | "Omnpenenenue paboThl M MOLIIHOCTH
https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKa"
DneKTpUYeCcKue Henu U
MOTPEeOUTENH ANEKTPUIECKOM bubnunoreka [IOK
53 sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TocTosiHHBIE MATHUTBI, UX )
54 https://resh.edu.ru/subject/28/8/

B3aHUMOJICHCTBHE

52
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55

VYpok-uccnenosanue "M3yuenue

OJIEN TIOCTOIHHBIX MAarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe noJjie. MarHuTHoOE 10J1e

3eMJId ¥ €10 3HAUECHUE TS KU3HU

Ha 3emMiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TemMe "DNEKTPUIECKHUE 3apsbl.
3apspKeHHBIC Tella U X
B3auMoaercTBUA. IlocTOSTHHBIN

AIEKTPUYECKU TOK"

bubmmoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponbHas padboTa o reme
"DneKTpruuecKue 3apsabl.
3apshKeHHBIE Tea U UX
B3auMoaeicTBUA. [locTOAHHEIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickast mpoBepouHas

pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PezepHblit ypok. Pabora ¢
TekcTtaMu 110 Teme "llocTosTHHbIN
ANIeKTpUYECKHid TOK" /
Bcepoccuiickas npoBepoyHas

pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

on

w



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MaruutHoe

I10JIC KaTYIIKH C TOKOM

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

61

[IpuMmeHeHne 3MeKTPOMarHuToB B
texHuke. JlaboparopHast pabora
"N3yuyenue nelcTBUS MATHUTHOTO

0JI Ha MPOBOJIHUK C TOKOM"

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcnonp3oBanne
AIIEKTPOABUTaTENNEH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlabopaTopHnast pabota
"KoHcTpynpoBaHue U U3y4eHHE

paboTHI AJIEKTpOABHTATENS"

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

63

OnbiTel Papajes. 3aKoH
AIIEKTPOMArHUTHOW MHAYKIUH.

IIpaBuno Jlenna

https://resh.edu.ru/subject/28/8/

64

OnekrporeHeparop. CriocoObI

IMOJIYYCHHUA BHCKTqueCKOﬁ OHCPIUH.

QHGKTPOCTEIHI_[I/II/I Ha
BO300HOBJISIEMBIX UCTOYHHUKAX

SHEpPrUn

https://resh.edu.ru/subject/28/8/

on
SN



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

[ToaroToBka K KOHTPOIBHOU padboTe

65 | IO TeMe "DIeKTpuUecKre n 1 0 0 https://resh.edu.ru/subject/28/8/
MAarHUTHBIC SIBJICHUS"
KonTponbHas pabora no teme
bu6mmoreka [JOK
66 | '"DIEKTPHUYECKHE U MATHUTHBIE 1 1 0
https://m.edsoo.ru/ff0acb14
sIBJICHUS"
PesepBHrlit ypok. Pabora c
bubmmoreka [JOK
67 | Texcramu 1o teme "TerioBkie 1 0 0
https://m.edsoo.ru/ff0acc5e
siBJieHus "
PesepBubriit ypok. Pabora ¢
68 | TeKkcTamu 1o Teme "MarauTHeIe 1 0 0 https://resh.edu.ru/subject/28/8/
siBJIeHUs"
OBIIEE KOJIMYECTBO YACOB I10 68 5 145
[TPOT'PAMME '
9 KJIACC
N KoammuecTBo 4acos Jlata w3yHeHUst | 3;exrponnbie undpoBbIe
n/n Tema ypoxa Beero Kontpoabubie | [IpakTnyeckue ILnan Dakrt 00pasoBaTeJbHbIe peCypChbl
padoThbI padoTbI
MexaHnyeckoe TBUKEHUE. )
1 1 0 0 https://resh.edu.ru/subject/28/9/
MartepuanbHas TOUKa
Cucrema orcuera. bubmuoreka [IOK
2 1 0 0

OTHOCHTENHHOCTh MEXaHUYCCKOTO

55

https://m.edsoo.ru/ff0ad474
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JIBIDKCHUS

PaBHOMEpPHOE NPSIMOIMHENHOE

bu6mmoreka [JOK

} JBVDKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIMHENHOE

4 | nwkenue. CpeHss U MTHOBEHHAsI https://resh.edu.ru/subject/28/9/
CKOpPOCTb
[IpssMonMHENHOE PaBHOYCKOPEHHOE bubnnoreka [IOK

> JBIKCHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO

6 | paBHOYCKOPEHHOTO JBHIKCHHSL. https://resh.edu.ru/subject/28/9/
I'padux ckopocT
JlaGopaTtopHnas pabota
"OnpenenieHre yCKOPEHUs Tesa Ipu bubmuoteka [IOK

! PaBHOYCKOPEHHOM JIBM)KCHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM M10CKOCTH"
CobOoanoe nagenue teil. OmbIT

8 https://resh.edu.ru/subject/28/9/
lamunes
PaBHOMepHOE BHXKEHHE TIO

9 oKkpyxxHocTH. [lepnoa u yacrora bubnmoreka [JOK
oOpaieHus. JInnelHas 1 yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH

10 | LleHTpOCTpEeMUTENEHOE YCKOPEHUE https://resh.edu.ru/subject/28/9/

56



https://m.edsoo.ru/ff0ad19a
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ad8d4
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae176
https://resh.edu.ru/subject/28/9/

Ilepssiit 3axkoH Herotona. Bexrop

bu6mmoreka [JOK

11
CHUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akoH HbtoToHAa. bubnuoreka [IOK
PaBHozelicTBYrOMIAsK CHTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HbroToHa. bubnuoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3a1a4 Ha npuMeHeHne bubnnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 | Cuna ynpyroctu. 3akoH ['yka
https://m.edsoo.ru/ff0aeca?
Pemenue 3agaud mo reme «Cuina )
16 https://resh.edu.ru/subject/28/9/
YIPYTOCTHY
JlaGopaTtopHnas paboTa
bu6mmoreka [JOK
17 | «OnpeneneHue )KeCTKOCTH
https://m.edsoo.ru/ff0aee28
MIPY>KHHBD)
bubnuoreka [IOK
18 | Cuna Tpenus
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuita bu6mmoreka [JOK
TPEHHSD» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTa
bu6mmoreka [JOK
20 | "Ompenenenue kod3ddurmenta

TPEHUs CKOJIbKEHus"

57

https://m.edsoo.ru/ff0af8be
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21

Pemenne 3amad no treme "3aKOHBI
Herorona. Cuina ynpyroctu. Cuia

TpeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cunta TSDKECTH U 3aKOH BCCMUPHOTO
TATOTEHUA. Y CKOPEHHE CBOOOTHOTO

najacHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepenuus "JBrkenune ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPa

(Conneunas cucrema). ['anaktuku"

https://resh.edu.ru/subject/28/9/

24

Pemrenue 3amau no treme "Cuna
TSDKECTH M 3aKOH BCEMHUPHOTO

TArorenusa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5f8

25

HepBa;I KOCMHYECKas CKOPOCTb.

HesecomocTs u neperpy3ku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaiIbHOW TOUKH.
AOGCOJIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BpalICHUS.

MowmenT cunsl. LlenTp Tspxkectn

bubnuoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuanbHON TOUKH.
AOGcomoTHO TBEPIOE TEINO.

PaBHOBecue TBEpIOTO TENA C©

58

https://resh.edu.ru/subject/28/9/



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://resh.edu.ru/subject/28/9/

3aKPEIUIEHHON OCBIO BPAILICHHUS.

MowmeHnT cunsl. LleHTp TsDKECTH

Pemrenne 3agau 1mo reme "MomeHT

bu6mmoreka [JOK

28
cunbl. LeHtp Tsokect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

bu6mmoreka [JOK
29 | 1o reme "MexaHNUECKOE ABUKEHHE.
https://m.edsoo.ru/ff0b0408
Bzaumoneticteue ten"
KounTponsHas paboTa o reme
bubmmoreka [JOK
30 | "MexaHnnueckoe ABUKEHHUE.
https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Ten"
Nmnynec Tena. UMynbe CHITBL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnuoreka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJEHCTBUE

3 Pemenue 3amau o teme "3aKoH bu6mmoreka [JOK
COXpaHEHHsI UMITYJIbca" https://m.edsoo.ru/ffOb096¢
Ypok-koHpepenius "PeakTuBHOE ]

33 https://resh.edu.ru/subject/28/9/
NBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
34 | Mexanuueckasi paboTa ¥ MOIIHOCTh

https://m.edsoo.ru/ffOb0a84
35 PabGota cHIIBI TSDKECTH, CHIIBI bu6mmoreka [JOK

YIIPYTrOCTH U CUJIBI TPEHUS

59
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Jlaboparopnast pabora

«OmnpeneneHre padbOTHI CHUITBI

36 | TpeHus PU PAaBHOMEPHOM https://resh.edu.ru/subject/28/9/
JBUKCHHH TeJIa 10 TOPU30HTATBHON
TTOBEPXHOCTH»
CBs13b DHEPTUH U PAOOTHI. _

37 https://resh.edu.ru/subject/28/9/
[ToreHumaneHas sHEPrUst

28 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KAHETUYECKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHHUS YPHEPTHUH B )

39 https://resh.edu.ru/subject/28/9/
MEXaHHUKe

10 JlabopaTtopHnas paborta «/3yuenune bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTHUNY https://m.edsoo.ru/ffOb12fe

a1 KonebarensHoO€E IBUKEHNUE U €TI0 bu6mmoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
3aryxatoiue KoueOaHus.

bubnuoreka [IOK
42 | BeinyxIeHHBIC KOJICOaHMsI.
https://m.edsoo.ru/ff0b20f0

Pe3onanc
MareMaTu4ecKuii ¥ IPYKUHHBIN )

43 https://resh.edu.ru/subject/28/9/
MasTHUKH

w4 VYpok-uccnenopanue «3aBUCUMOCTh bubnmoreka [JOK

nepuoaa KOJIeOAHMH OT KECTKOCTH

60
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MPYKUHBI U MACCHI TPY3a»

[IpeBpanienue 3Hepruu npu

45 https://resh.edu.ru/subject/28/9/
MEXaHNYECKUX KOIeOaHUIX
JlabopaTtopHnas paboTa
bu6mmoreka [JOK
46 | «OmnpeeneHne 9acTOTHI M IEPHOIA
https://m.edsoo.ru/ffOblaec
KoJIeOaHUH IPY>)KHHHOTO MAsITHUKA)
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH NepHoa KoJieOaHui bubnuoreka [IOK
rpy3a, MOJIBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChI Tpy3a»
Mexanndeckue BoJHEI. CBOMCTBA
bu6mmoreka [JOK
48 | MexaHWYeCKUX BOJIH. [Ipo10JIbHBIC
https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJTHBI
Ypoxk-koHpepeHus https://resh.edu.ru/subject/28/9/
49 | "MexaHUYECKHE BOJIHBI B TBEPIOM
Teie. CelicMHUUYeCcKue BOIHBI"
50 3BykK. Pacnipoctpanenue u https://resh.edu.ru/subject/28/9/
OTpa)keHHE 3BYyKa
Ypoxk-uccnenoanue "Habmronenne https://resh.edu.ru/subject/28/9/
51 | 3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"
52 | I'poMKOCTB 3ByKa U BBICOTA TOHA. https://resh.edu.ru/subject/28/9/

61



https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/

AKYCTHUYECKHI pE30HaHC

Ypok-koHpepeHmus "YIbTpa3ByK U

bu6mmoreka [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe

e 10 TeMe "3aKOHBI COXPaHEHHUS. bubnuoreka [IOK
MexaHuueckue KojeOaHus u https://m.edsoo.ru/ff0b25f0
BOJIHBI"
KounTponsHas paboTa o reme
"3aKOHBI COXpaHEHUS. _

55 https://resh.edu.ru/subject/28/9/
Mexannyeckue KojiebaHus u
BOJIHBI"

- DJIEKTPOMArHuTHOE TOJIE. bubnuoreka [IOK
DIeKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 | CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://resh.edu.ru/subject/28/9/
Ypok-koupepenus "llkana

- AIIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [IOK
Hcnonb3oBaHUE 31EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBSA3H"
VYpok-uccnenosanue "Mzyuenue

bu6mmoreka [JOK
59 | CBOWCTB ANIEKTPOMATrHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6e

MOMOIIIBbI0 MOOMIIBHOTO TesedoHa"

60 | Pemenue 3amaq Ha ornpeieieHue https://resh.edu.ru/subject/28/9/
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YaCTOThI U JJIMHBI

3JIEKTPOMAarHUTHOM BOJIHBI

61

DneKTpOMarHuTHasi IpUpo/ia CBETA.
CxkopocTts cBeTa. BostHOBBIE

CBOICTBA CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cera. [IpsmonnneiiHoe
pacnpocTpaHeHUE CBEeTa. 3aTMEHUS

Connua u JIyHst

bubmmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpaXkKe€HHs cBeTa. 3epKaja.
Pemenue 3aay Ha npuMEHEHUE

3aKOHa OTpaXCHUSA CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3aKkoH

IIpECIOMIICHUS CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHoe BHYTpEeHHEE OTpaKEHUE
cBeta. Mcnonb30BaHue MOTHOTO
BHYTPEHHETO OTPaKCHHUSI B

OIITHYCCKHUX CBCTOBOAAX

bubnuoreka [IOK
https://m.edsoo.ru/ffO0b3c5c

66

JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMIICHHUS CBETOBOTO Jy4a OT
yriia naJieHus Ha TpaHule "BO3ayX-

CTCKIIO

63
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Ypox-KoH(pepeHIus

"Ucmop30BaHME OJHOTO

67 | BHYTPCHHETO OTPa)KCHHUS: https://resh.edu.ru/subject/28/9/
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmmoreka [JOK
68 | JIun3el. OnTHyeckasi CHiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubmmoreka [JOK
69 | [loctpoenue n300paskeHMil B IMH3aX
https://m.edsoo.ru/ff0b444a
JlabopaTopHnasi pabota
- "Onpenenenre GOKyCHOTO bubnuoreka [IOK
PacCTOSIHHSI M ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomei TMH3bI"
- VYpok-koHpepennus "Ontuueckue bubmuoteka [IOK
JTUH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
2 I'ma3 kak onTuyeckas cucrema. bubnuoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
VYpoxk-koudepennus "Jlepexro _
73 P bep t https://resh.edu.ru/subject/28/9/
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6enoro cBeTa B CIIEKT.
bu6mmoreka [JOK
74 | OnbiTel HetoToHa. CloxeHue

CIICKTpAJIbHBIX IIBETOB. I[I/ICHCPCI/IH
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CBCTa

Jlaboparopras pabota "OnbITHI 1O

Pa3I0KEeHUIO OEJIOTO CBETA B CIICKTP

bu6mmoreka [JOK
75 | ¥ BOCIIpUSATHIO IIBETA MPEAMETOB
https://m.edsoo.ru/ff0cOe2a
IIpHU UX HAOJIIOACHUU Yepes
1[BETOBbIE (PUIBTPHI"
Ypok-npaktukym "BoisHOBBIE
76 | cBOMCTBA CBETA: UCIIEPCHS, https://resh.edu.ru/subject/28/9/
uHTepdepeHus u qupaxus”
- OmnpiTel Pe3epdopna u rutanerapHas bubnuoreka [IOK
MOJIeJb aToMa https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Moaens atoma )
78 https://resh.edu.ru/subject/28/9/
bopa
Hcnyckanue 1 norjonieHne cBeTa
bu6mmoreka [JOK
79 | aromom. KBanThl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmrogenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHHA" https://m.edsoo.ru/ff0c1550
bu6mmoreka [JOK
81 | PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
8 Crpoenue aTOMHOTO s/pa. bubnmoreka [JOK

HYKJ'IOHHaSI MO JACIb
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PannoakTuBHBIE IPEBPALLICHUS.

bu6mmoreka [JOK

83
H3oTonbt https://m.edsoo.ru/ff0clal4
" Pemenue 3amad mo teme: bu6mmoreka [JOK
"PamnoakTHBHBIC TpeBpaleHus" https://m.edsoo.ru/ff0clbda
85 | Ilepuox nomypacnana https://resh.edu.ru/subject/28/9/
VYpok-koHpepeH1us
bu6mmoreka [JOK
86 | "PammoakTHWBHBIEC U3ITy4CHHS B
https://m.edsoo.ru/ff0c2126
NpUPOJE, METUIIUHE, TEXHUKE"
SAnepHbie peakiun. 3aKOHBI
bu6mmoreka [JOK
87 | coxpaHeHHs 3apsAOBOTO U
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
28 DHeprus CBSI3U aTOMHBIX SIZIEP. bubnuoreka [IOK
CBsI3b MacCChI ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenue 3agad no reme "Anepueie )
89 https://resh.edu.ru/subject/28/9/
peakiuun"
Peakiuu cuHTE3a M NCICHUS SI€ep.
bubnuoreka [IOK
90 | Ucrounukwu sHeprun CoJHIIA U
https://m.edsoo.ru/ff0c1e88
3BE3]1
Ypok-konpepenmus "Anepnas
sHepreTuka. Jlencreus _
91 https://resh.edu.ru/subject/28/9/

PaaAnOaKTUBHBIX H3J'Iy‘IeHPII>i Ha

YKUBBIE OpraHNU3MbI"
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92

[ToaroToBKa K KOHTPOJILHOU paboTe
1o Teme "DNEeKTPOMarHuTHOE MOJIE.
SJICKTpOMaFHI/ITHI)IC BOJIHBI.

KBauroBeie sBieHUs"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponsHas paboTa o reme
"DJIeKTPOMarHUTHOE TIOJIE.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI.

KBauroBrie aBnenusa"

https://resh.edu.ru/subject/28/9/

94

[ToBTOpEeHnue, o0oOIIEeHuE.
JlaGopaTopHbIe pabOTHI IO KypCy

"BzaumonaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 0600MIeHNE. Pemenne
pacUETHBIX U KAYECTBEHHBIX 3a71a4

no teme "TemoBsie nmpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 00001IeHNE. Pemenune
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4
mo teMe "KIIJI TermmoBeIix

nBurareinei”

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, 0606meHue. Pemenue
pacyeTHBIX M Ka4YeCTBEHHBIX 33a]a4

o reme "KIIJ[ anekrpoycraHoBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, o6o0IIeHNE.
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JlabopaTopHbie pabOTHI 10 KypCy https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sBICHUS"
[ToBTOpenue, o6o0menue. Pabora ¢
bu6mmoreka [JOK
99 | tekcTamu 1o TeMe "3aKOHBI 1 0 0
https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHUKe"
[ToBTOpenue, o6o0menue. PaboTa c
bubmmoreka [JOK
100 | rexcramu mo teme "Konebanus u 1 0 0
https://m.edsoo.ru/ff0c2e82
BOJIHBI"
[ToBTOpenue, o606menune. Pabora c
bu6mmoreka [JOK
101 | rexcramu o Teme "CBeTOBBIC 1 0 0
https://m.edsoo.ru/ff0c3044
siBJIeHUs"
[ToBTOpenue, 0600meHue. Pabora ¢
102 | rekcramu mo Teme "KBaHnToBas u 1 0 0 https://resh.edu.ru/subject/28/9/
snepHas puzuka"
OBILEE KOJIMYECTBO YACOB I10
102 5 12
ITPOI'PAMME
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MPOBEPSAEMBIE ITIPEIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJbHOM MPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NPOBEPsSIEMOr0
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpamMmmbl OCHOBHOI'O 0011ero 06p33OBaHI/IH

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3nuyaTh SBJICHUS MO ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX SIBJICHUI B OKpYXKaroIleM
MHUpE, B TOM 4uciie (QU3NYECKUE SIBICHUS B IPUPOJIE, MPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO 3aJady B Y4eOHYIO, BBIJIENISTh CYIIECTBEHHBIE CBOICTBa

(mpu3HaKK) PU3NUECKUX SIBICHUM

14

OTHCHIBaTh H3YYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SIBJICHUS, HCIONb3YA
¢u3nueckue BETUYMHBI, NMPU ONUCAHUU TNPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBICIT HCIIOJIb3YEMBIX BEJIWYHH, UX OOO3HAUYEHUS U €IUHUIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYIO BETUUUHY C
JPYTMMHU BETUYMHAMU, CTPOUTH rpadMKy U3yYEHHBIX 3aBUCUMOCTENH (PU3UUECKHUX

BCIINYUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SBJICHHS U MPOLECCHI, UCHOJb3YS
U3yYEHHbIE 3aKOHBI, NPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA H

3aIMCBIBATh €0 MaTE€MAaTHU4YCCKOC BBIPAKCHUC

1.6

00BACHATh (U3NYECKUE SBJICHHUS, MPOIIECCH U CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalliii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1 — 2 TOTHYeCcKHX 11aros
c omopoift Ha 1 — 2 U3y4eHHBIX CBOWCTBA (PU3MUECKUX SBJICHUHU, (PU3HMUECKUX

3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pewmath pacuy€THble 3a1aun B | — 2 n1efcTBHs, UCHONB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBalOIIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHUS 3aJauu
3aIUCBIBATH KPATKOE YCIIOBUE, MOACTABIATH (PU3NUECKUE BETUYUHBI B (POPMYIIBI U
IPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHbIE IAHHbIE, HEOOXOJMMBbIE IS PEIICHUs

3ala4, OUCHUBATh PCATTUCTUIHOCTD HOJ'Iy‘-ICHHOfI (I)HSH‘ICCKOﬁ BCIIMYNHBI
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1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIMTH MPHU MOMOINU (U3UIECKUX
METOJI0B, B OIIMCAaHUU HCCIEAOBAHUA BBIICIATH IPOBEPSEMOE IPEIAIIOI0KEHUE
(runotesy), pa3iauyuaTh U MHTEPIPETUPOBATh OJYYEHHBI PE3ysbTaT, HAXOAUTh

OIIMOKH B XOJE€ OIlbITa, ACJIaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

IIPOBOJMTH OIBITHl M0 HAOIIONCHHUIO (PU3UYECKHX SIBICHUH WU (DU3HUECKUX
CBOUCTB Tel: (GOPMYIHPOBATH MPOBEPSIEMbIC TPEIIOJIOKEHUS, coOuparb
YCTAaHOBKY M3 TPEIJIOKEHHOTO O0O0OpYyIOBaHHUS, 3alKMChIBAaTh XOJ OIbITa M

(hopMyIMpOBaTh BHIBOIBI

1.10

BBINIOJIHATE MPAMBIC U3MEPCHHA C HCIIOJIB30BAHHMCM AHAJIOTOBBIX U HI/I(i)pOBI)IX
puOOPOB, 3aMUCHIBaTh MOKa3aHUS MPUOOPOB € yUETOM 3aJaHHON aOCONIOTHOU

MIOTPEITHOCTH U3MEPEHUN

111

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEINYMHBI OT IpYron
C MCMOJIb30BAaHUEM NPSIMBIX U3MEPEHHI, yUaCTBOBATh B IJIAHUPOBAHUH y4eOHOTO
HCCIIEIOBaHUsl, COOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEPEHMs, CIeays
MPEeI0)KEHHOMY IUIaHy, (UKCHPOBAaTh Pe3yJbTaThl MOJYYEHHON 3aBUCHMOCTHU
(¢u3nuecKux BEIMYMH B BHUJAE NPEUIOKEHHBIX TaOMUI] U TpaduKoB, JeNaTh

BBIBOJIBI ITO pE3yibTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHHsI (PU3MYECKUX BEINYMH, CIEAYs MPeII0KEHHOM
WHCTPYKUMU: TIPHU BBINOJHEHUH HU3MEPEHUN COOMpaTh 3KCIIEPUMEHTAIBHYIO

YCTAaHOBKY W BBIYHCIIATH 3HAYCHHUC HCKOMOM BEIIMYNHBI

1.13

coOmo1aTh nMpaBWJIa TEXHUKH Oe30macHOCTH Tmpu  paboTe ¢
1ab0paTOPHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MPUHLUIBI JIEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh MPUHIUIBI JACUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C MOMOUIBIO UX ONMUCAHUS, UCHIONB3ys ~ 3HAHUS O  CBOMCTBax

(I)I/ISI/I‘IGCKI/IX SBJICHUHA WU HCO6XO,Z[I/IMLIC (1)1/131/1%(:1(1/16 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

IPUBOIUTH MPUMEPHI (HaXOIUTh MH(DOPMALIMIO O MPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHuUs (PU3MUECKUX 3HAHUH B MOBCEAHEBHOM XKU3HU JUIsl 0OecTieueHUs
0€30MacHOCTH NP OOpAIEHUH ¢ TTPUOOPAMU U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3JI0POBbS U COOINIOJICHUS HOPM JKOJIOTMYECKOrO MOBEIEHUS B

OKpYy’Karollen cpene

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB I/IH(l)OpMaI_II/II/I B CE€THU I/IHTepHeT B COOTBCTCTBHUU
C 3aJlaHHBIM ITOUCKOBLBIM 3aIlpoOCOM, Ha OCHOBC HMCIOLIUXCSH 3HaHUM H HYTCM
CpaBHCHHS PA3JIMYHBIX HCTOUYHHUKOB BBIACIIATH I/IH(I)OpMaI_II/II-O, KOTOpasa ABJISICTCA

HpOTHBOpC‘IHBOfI WU MOJKET OBITh HCI[OCTOBCpHOﬁ
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1.17

HCIIOJIb30BAaTh IIPU BBINOJIHEHMHM YYEOHBIX 3aJaHUl Hay4HO-TOMYJISPHYIO
AUTEpaTypy GU3NYECKOTO COAEPIKaHUs, CIPABOYHbIE MAaTEePHAJIbl, PECYPChI CETH
WHTepHer, BianeTs npuéMaMu KOHCIIEKTHMPOBAHMs TEKCTa, MpeoOpa3oBaHUs

nH(OPMAIIUK U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIC KPATKHE MUCbMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE 2
— 3 UCTOYHHUKOB HH(DOPMAINH QUZHUECKOTO COICPKAHHSI, B TOM YHCIIC MTyOJINIHO
JeNaTh KpaTKUe COOOMIEHUS O pe3ylbTarax IPOCKTOB WM  Y4eOHBIX
MCCIIEIOBAHUM, ITPH ATOM T'PAMOTHO MCIOJIb30BaTh M3YYEHHBINA MOHSITUHHBIN

anmapar Kypca GU3MKH, COMPOBOKAATH BBHICTYIIJICHUE MPE3EHTAIUEH

1.19

MPU  BBHITIOJIHEHUH YYEOHBIX TIPOCKTOB M  HCCIECIOBAHUM  paclpeeiarTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHUH C NMOCTABJICHHBIMH 3aJla4aMU, CIEAUTH 3a
BBLITIOJIHEHHEM IIJIaHA IEWCTBHH, aJeKBATHO OIIEHMBATL COOCTBEHHBIM BKJIajd B
JIEATEIIbHOCTD T'PYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aNMOJIeHiCTBHE,

YUHTBIBAsI MHEHHUE OKPYKAIOIINX

7 KJIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 001IIer0 00pa30BaHUSA

11

HCIIOJIB30BaTh IOHATHSA

1.2

pasiinvdaTth SABJICHHA II0 OIMMMCAHUIO UX XapPAKTCPHBIX CBOICTB M HA OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (bHSPI‘leCKOG SBJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3UUECKUX SIBJICHHUM B OKpYXKarollem
MHUpe, B TOM yucie (u3nueckue sBICHUS B MPUPOJIE, MPU ATOM MEPEBOIUTH
OPAaKTHUUECKYIO0 3ajadyy B Y4eOHYIO, BBIICNATh CYIIECTBEHHBbIE CBOMCTBa

(mpu3Haky) PU3NUECKUX SBJICHUM

1.4

ONMCBHIBATH H3yYEHHBIE CBOMCTBAa TeJ M (PU3MUYECKHE SBJICHUS, HCIOJIb3YS
¢u3nyeckue BEIMYMHBI, IPU ONUCAHUU MPABWIBHO TPAaKTOBAaTh (hU3MYECKUN
CMBICJI HCIIOJIB3YEMBIX BEJIMYUH, OO0O3HAYEHUS W EAMHHUIBI (PU3HUECKHX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETHMUUHY C
JPYTUMH  BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBHUCHUMOCTEH

(I)I/ISI/ILIGCKI/IX BCINYNH
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15

XapaKTepU30BaTh CBOMCTBA TeN, (DU3MUECKUE SBICHHS M MPOIIECCHI, UCIOIb3Ys
M3YYCHHBIE 3aKOHBI, IPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3alUCbIBATL €0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEIl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull TPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBISBIATH MPUYHMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OObACHEHHWE W3 | — 2 JIOTMYECKUX IIAroB ¢
NOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA (pU3NYECKUX SBICHUMN, (PU3NIECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemath pacué€THble 3a1aul B 2 — 3 EeHCTBUS, UCMOJb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOIIME (PM3MYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATh HENOCTATOK JAHHBIX JJIS pEUICHUS
3a/1aud, BBIOMpPATh 3aKOHBI W (OPMYINBI, HEOOXOIWMBIC i €€ pelIeHus,
MPOBOJUTH pacdy€Tbl M CpPaBHUBATH IIOJIyYEHHOE 3HaueHue (HU3nIecKoil

BCJIMYHUHBI C U3BECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIHN (PU3UYECKHX
METOJOB, MWCIOJb3ysl OIMCAaHUE UCCIECIOBAHMS, BBIIEIATH IIPOBEPIEMOE
MIPEATNOJIOKEHUE, OLEHUBATh MPABUIBHOCTL MOPsAKA IPOBEICHUS

HCCIIENOBaHUs, 1eNaTh BEIBOIBI

1.9

MIPOBOJUTH OMBITHI MO0 HAOMIONEHUIO (PU3MUYECKUX SBICHUN WU
(buznyeckux CBOMCTB  Tem:  (OpMyaUpOBaTb  IMPOBEpsSEMbIC

IMPEANOJIOKEHNA, C06I/IpaTB YCTAaHOBKY U3 IPCIATOXKCHHOT'O
O60py,I[OBaHI/I5[, OIIMCBIBATDH XO/J OIIbITA U (bOpMyanOBaTB BBIBO/IbBI

1.10

BBIIIOJIHATD IIPAMBIC U3MEPCHHUA C HMCIIOJIB30BAHUCM aHaJIOI'OBBIX HpI/I60pOB u
JaTYUKOB (1)I/ISI/I‘ICCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThI H3MepeHHﬁ C y‘IéTOM

3aJaHHOM a0COJIFOTHOM MOTrpCIIHOCTH

111

IMPOBOAXUTL HMCCICAOBAHHUC 3aBUCHUMOCTH O,I[HOI71 Q)HSH‘IGCKOI;’I BCINMYHHBI OT
,Z[py1"0171 C HUCIIOJIb30BAHHUECM IIPAMBIX HSMGpGHHﬁZ IUIAaHUPOBATb HCCICAOBAHHC,
CO6I/IpaTL YCTAaHOBKY W BBIIIOJIHATE U3MCPCHUS, CICAYS IIPEAIOKCHHOMY IIJIAHY,
(I)I/IKCI/IpOBaTB PE3YIbTAThI HOHy‘ICHHOﬁ 3aBUCUMOCTH B BHJC T8.6J'II/II_[ u

rpa(bI/IKOB, ACJIaThb BBIBOJBI IO pE3YJIbTaTaM UCCICAOBAHUA
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1.12

MPOBOJUTh KOCBEHHBIC W3MEpPEeHHUS (U3MUECKUX BEJIMYMH: IUIAHUPOBATH
M3MEpeHUsi, COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY, CICIYsI TPEI0KEHHOM

HUHCTPYKIIMHU, U BBIYHUCIATH 3HAYCHHUC BCIIMYUHDBI

1.13

co0uro/1aTh NMpaBuiia TEXHUKU O€3011aCHOCTH IpU paboTe € J1abopaTopHbIM
000pyoBaHNEM

1.14

XapaKTepPU30BaTh MPHUHIUIIBI JCHCTBUS M3YyYCHHBIX MPUOOPOB M TEXHHUCCKUX
YCTPOMCTB C ONOPOM HA KX ONMCAHMS, HCIOJIb3YyS 3HAHUS O CBOWCTBAx

¢bu3nvecKkux SBICHUNA M HEOOXOJWMBIC (hU3NYECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIbHbBIE PUOOPHI 110
CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIITh CXEMBI AJIEKTPUUECKUX LENEH ¢
IIOCJIEN0BATEIBHBIM W MAapAJUICIBHBIM COCJUHEHUEM DJIEMEHTOB, pasiinyas

YCIIOBHBIC 0003HAYEHMS DJIEMEHTOB SJICKTPUYCCKUX merei

1.16

MIPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOpPMAIMIO O MPUMEPAX) MPAKTHYECKOTO
WCTIONIH30BaHUsT (PM3MUYECKUX 3HAHWUHN B TIOBCEIHEBHOW JKU3HU JUTSI OOECTICUCHUS
0€30MacHOCTH MpU OOpaIIeHUU C MPUOOPaMHU U TEXHUUYECKHUMHU YCTPONCTBAMH,
COXpaHEHMs 3/I0pOBbsi M COOJIONEHUS HOPM DSKOJIOTMYECKOIO TOBEACHUS B

OKpYyKalollleu cpene

1.17

OCYILIECTBIIATH MOUCK MHPOpMAINK (PU3UYECKOTO co/iep:kaHus B ceTu VHTepHer,
Ha OCHOBE HMEIOIIMUXCS 3HAHUW W MYyTEM CpPAaBHEHUS JOMOJIHHUTEIbHBIX
UCTOYHUKOB BBIIEIATh MHPOPMAIINIO, KOTOpasl SBJIAETCS MPOTUBOPESUUBON HIIU

MOJKET OBITh HCHOCTOBCPHOﬁ

1.18

UCIIOJIb30BaTh Opyd  BBINIOJHEHUM  YYEOHBIX 3aJaHUil  Hay4yHO-
HOMYJISIPHYIO JUTEpaTypy (PU3MUecKoro coaep:kanus, ClipaBOYHbIE MAaTEPUAIIbI,

pPECypPChI CETHU I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TCKCTA,

npeoOpazoBaHusg HHGOPMALIMK U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.19

CO31aBaThb COOCTBEHHBIE MMCEMEHHBIE U KpaTKHUC YCTHBIC COO6H.[€HI/IH, 0606H_18.5I
I/IH(I)OpMaI_[I/IIO N3 HCCKOJIbKHMX HCTOYHHUKOB (bI/I3I/I‘leCI(OFO COJACpIKaHusd, B TOM
qucie HY6HI/I‘IHO MMPEACTABJIATDH PE3YJIbTATHL HpOCKTHOﬁ WJIH UCCIIEA0BATEIbCKOM
ACATCIIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BATh I/I3y‘leHHLII71 MOHSATUMHBIN

afrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hp63€HTaHHeﬁ
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1.20

MIPU BBITIOJHEHUN YYEOHBIX NMPOEKTOB U UCCIICAOBAHUM (PU3UUECKUX MPOIIECCOB
pacripeneniate OO0s3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBJICHHBIMHU
3a/la4aMM, CJIEAUTDH 3a BBIINOJHEHMEM IUIaHA JEHCTBUM M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIH BKJIAJ B JICATEIBHOCTh TPYIIIHI,
BBICTpPAauBaTh KOMMYHHKAaTUBHOE B3aWMOJEWUCTBHE, MPOSBIAS TOTOBHOCTh

paspemars KOHQIHKTHI

8 KJIACC

Kon
NPOBEPSIEMOro
pe3yJjbTara

HpOBepﬂeMue NnpeaMEeTHbIC PE3yJIbTAaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpamMmmbl OCHOBHOI'O o0mIero Oﬁpa3OBaHI/lﬂ

11

HCIIOJIB30BaTh N3YUCHHBIC ITOHATUA

1.2

pasiinyaTth ABJICHHA IO OIMCAHHUIO MX XAPAKTCPHBIX CBOMCTB ¥ Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBIIEHNE U3YYEHHBIX (PU3UYECKUX SBJICHUH B OKpPYXKaIOIIeM
MHUpE, B TOM uuncie (Gu3nuecKue sIBJICHUs B MPUPOJIE, IPU STOM MEPEBOIUTDH
MPaKTUYECKYI0 3aJauy B Yy4eOHYIO, BBIIEISTH CYIIECTBEHHbIE CBONCTBa

(mpu3Haku) PU3NUECKUX SIBICHUMA

1.4

OTHCHIBATh M3YYCHHBIC CBOWCTBA TeNl U (U3UYECKHE SBIICHUS, HCIOJIb3YS
(u3nueckre BEIUYUHBI, IPU ONKUCAHUU MPABWIBHO TPAKTOBATh (PM3UYECKUIN
CMBICIT HCHOJIB3YeMbIX BEIMYMH, O0003HAYEHHS] M EAWHHULBI (PUINYECKUX
BEJIMYMH, HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JIPYTUMU BEIHUUYMHAMHU, CTPOUTH I'paduku

HN3YUYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/ILICCKI/IX BCJIIMYNH

15

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie ABJICHHA HW  IIPOLCCCHI,
HCITOJIb3YA U3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBATh CJIOBECHYIO (bOpMy.]'II/IpOBKy

3daKOHAa U 3allMCbIBATb €I'0 MAaTCMATUYCCKOC BBIPAXKCHUC

1.6

OOBSCHATH (PU3HUECKHUE IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-
CJIEZICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHE U3 2 — 3 JIOTMYECKUX INaroB C
HOMOIIBI0 2 — 3 HM3Yy4eHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUH, (PU3MUECKUX

3daKOHa HUJIM 3aKOHOMEPHOCTHU
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1.7

pemiaTth pacu€THbIC 3a7a4d (OMUPAIOIIUECS Ha CUCTeMY U3 2 — 3 ypaBHEHUM),
UCTIOJB3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3UUECKUE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCJIOBHUS 3aJaydl 3alMChIBaTh KPaTKOE YCIOBUE, BBISBIATH
HEIOCTAOIMe WM HM30BITOYHBIC JaHHbBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC UISI PEUICHHUs, MPOBOJUTH PAcyéThl W OICHUBATH

PCATMCTUYIHOCTD IMOJTYUYCHHOI'O 3HAYCHUSA q)HSHqCCKOﬁ BCIIMYUHBI

1.8

pacrno3HaBaTh IPO0JIEMbI, KOTOPBIE MOXKHO PELIUTh MPU MIOMOLIH (PU3HUECKUX
METOJ0B, HCIOJIb3Yys ONMCAHUE WCCIEAOBAHUsSA, BBIICIATH IPOBEPSIEMOE
MPEANOJIOKEHUE,  OLICHWBAaTh  IPABHIBHOCTH  IOPSAKAa  MPOBEIACHUS
HCCIEA0BaHus, JEJIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTATHI

HAOJIFOIEHUIT U OTIBITOB

1.9

MIPOBOAWTE OIIBITHI 11O Ha6J'IIO}IeHI/II-O q)HSI/I‘IGCKI/IX SIBJICHUH WA (1)I/I3I/I‘-IGCKI/IX
CBOMCTB TeJl: CAaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 U30BITOYHOIO Habopa
000py/IOBaHNs, OMUCHIBATh XOJ| OMbITA U €r0 pe3yabTaThl, GOPMYIUPOBATH

BBIBOJIBI

1.10

MIPOBOJUTH NPHU HEOOXOJAWMOCTH CEPHIO MHPSIMBIX H3MEPEHMH, OIpeness
cpeqHee 3HAYeHHE U3MepseMoil BeaMYuHBI  ((POKYCHOE paccTOsTHHE
cobmparomed  JMH3bI), OOOCHOBBIBaTH BBIOOpP CrHocoOa  HW3MEpEeHUs

(m3mepuTensHOTO TIPHOOPA)

111

MPOBOJUTH  HUCCIIEJOBAaHME 3aBHCUMOCTEM  (U3MYECKUX BEIMYHUH C
WCIOJIb30BAHMEM  MpPSIMBIX M3MEPEHUH: IUIaHUPOBAaTh  HCCIIEI0BaHUE,
CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJAbTaThl

HOHy‘ICHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYHH B BUJIC Ta6J'II/IH u
Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 pE3YyJIbTaTaM UCCICIOBAHUA

1.12

IIPOBOAUTE KOCBCHHBLIC HW3MCPCHUA (l)I/ISI/ILIeCKI/IX BCJIIMYMH: IUIaHUPOBAThH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbBHYO YCTAHOBKY W  BBIIIOJIHATDH
HU3MCPCHUA, CIICAYyA Hpe,HJIO)KCHHOﬁ HWHCTPYKIUH, BbIYUCIIATH 3HAYCHUC
BCJIIMYMHBI U AHAJIM3UPOBATH IIOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM 3aJIaHHOM

IOIrpCIIHOCTH I/ISMepeHI/Iﬁ

1.13

(¢{0) 6J'IIO,Z[aTL ImpaBujia TCXHUKHU 0€e30IacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

1.14

pa3indaTb OCHOBHBLIC TIPU3HAKU HU3YUYCHHBIX (I)I/I3I/I‘ICCKI/IX MOJETIeH:
MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépI[OC TECJIO, TOYEYHBIN MCTOYHHUK CBCTa,
JIy4, TOHKas JIMH34, IUIAHCTApHAA MOJCJIb 4aTOMd4, HYKJIOHHAasd MOJICIb

ATOMHOTO sApa
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1.15

XapaKTEePU30BATh IPUHIIUIIBI ICHCTBHS U3YUYECHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HA UX OMUCAHMS, UCIIOJIb3YSl 3HAHUS 0  CBOMCTBax

(u3nYecKnx SBICHUH W HEOOXOoauMbIe (pU3MYecKue 3aKOHOMEPHOCTU

1.16

HCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX IPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MpPU
peneHnn yueOHO-TIPaKTHYECKUX 33/1a4, ONITUYECKUE CXEMBI ISl TIOCTPOCHUS

M300paKEHHI B TIJIOCKOM 3€pKajie U coOOUparolei JInH3e

1.17

NPUBOUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O IPUMEPAX) MPAKTHIECKOTO
HCIIOJIB30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUH B HOBCCI[HGBHOI\/’I KU3HU  OJId
obecrnieueHns 0€30MacHOCTHU NP 00paleHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBbS M COOIOJICHUS HOPM SKOJIOTHYECKOTO

MOBEACHUS B OKPYKAIOLIEN cpelie

1.18

OCYILECTBIISITh MOUCK HH(pOpMalUuu (U3NYECKOTO COJIEpKaHUsS B CETU
WHuTepHeT, caMoCTOATENBHO POPMYITHPYS MOUCKOBBIN 3a1IPOC, HAXOAUTD ITYTH
OTIpeJIeNIeHUs] JIOCTOBEPHOCTH TOJYyYeHHONW HH(POpMAlMUd Ha OCHOBE

HNMCIOITUXCA 3HAaHUHA H JOITIOJIHUTEIIbHBIX HCTOYHNKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHUU YYE€OHBIX 3a/JlaHUN HAy4YHO- MOIYJSPHYIO
auTepaTypy (PU3MUECKOTO COJIep’KaHus, CIPABOUYHbIE MaTEpHalbl, PECYpPCHI
cetu MHTepHeT; BnaseTh NMpuéMaMH KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHusi HHPOPMALIMKU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

CcOo3J1aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHEIC COO6H.[€HI/ISI Ha OCHOBC
I/IH(bOpMaI_[I/II/I N3 HECKOJIbKMX HCTOYHHKOB (bHSI/I‘IGCKOFO COZACpIKaHM,
HY6J'II/ILIHO NpCeaACTaBJIATb PC3YJIbTATbI HpOCKTHOﬁ niIn I/ICCJ'IGI[OB&TCJ'IBCKOIZ
ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO HCIIOJIB30BaTh I/I3Y‘ICHHBIﬁ MMOHATUHHBINA
arrmapar u3y4acMoro pasiaciia (1)I/I3I/IKI/I N COIIPOBOXOATh BBICTYIIJICHUC

HpCSGHTaHHeﬁ C y‘léTOM 0coOeHHOCTEN ayAUTOpPUN CBCPCTHUKOB

121

IIpU  BBIIIOJIHCHUH y‘Ie6HBIX IIPOCKTOB U HccieJOBaHUM (I)I/ISI/I‘ICCKI/IX
IMpoHeCCOB PaCIPCACIIATH 00s3aHHOCTH B I'pymnmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMHU 3aJa4aMu, CJICOUTH 3a BBINIOJIHCHHMCM IIJIaHa JIEUCTBUM U
KOPPCKTHPOBATh €ro, aJACKBATHO OLCHHBATH CcOOCTBEHHBIH BKJIagd B
ACATCIIbBHOCTD TI'PYHIIBI, BBICTPAWBATHL KOMMYHUKATHUBHOC B3aHMOHeﬁCTBHC,

IMPpOABJIAAA TOTOBHOCTBH PAa3peIlaThb KOH(I)J'II/IKTBI

76




IMPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon Kox
IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA
pasnena 3JIEMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEIO MUPA

11

dusuka — Hayka O nmnpupoje. SBieHUS HOPUPOIBL.
dusnyeckue SBJICHUS: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKNEC, MAIHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

dusnyeckue BeMUYMHBL.  M3Mepenne  usmdeckux
BEJINYMH. Ousnueckue  npudopel.  [lorpemHocTh

n3MepeHnil. MexayHapoaHasi CUCTEMA €UHULL

1.3

EctecTBeHHOHayuHBIH METOJ MO3HAHUS: HAONIOJIECHHE,
ITOCTAaHOBKA HAay4YHOT'O BOIIPOCA, BBIJIBUKEHHUE TUIIOTE3,
JKCIIEPUMEHT [0 TMpOBEpPKE THUMOTE3, OObSICHEHHE

HaOJIFOAaEMOTO SIBJIEHUS

14

Onucanne GU3NIECKUX SABJICHUN C TOMOIIBIO MOJIEIEH

15

[IpakTudeckue paboOTHI:

N3Mmepenne paccTosiHUM.

N3mepenne oObEéMa XKUAKOCTH W TBEPIOTO
tena. Onpenenenye pa3MepoB MAJIbIX TEN.

W3Mepenune TemmnepaTypbl PU MOMOIIH KU IKOCTHOTO

TepMOMETpa U JaTUurKa TeMIIEPaTyphbl

INEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHNH BEILIECTBA

2.1

CTpOGHI/IC BCHICCTBA: AaTOMbI U MOJICKYJIbI, UX
Pa3sMCEpHLI. OHBITBI, JOKa3bIBArOIInue JUCKPETHOC

CTPOCHHC BCUICCTBA

2.2

JIBmxeHne YaCTHII BEIIECTBA. CBs13b
CKOPOCTH NBWKCHUST  YacTHIl C  TEMIIepaTypoil.

BpoynoBckoe nBuwkenue, auddysus

2.3

BzanmopelicTBre 4acTHIl BEIIECTBA: MMPUTSKCHUEC U
OTTAaJIKUBAHHUEC
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Ar PEraTHbIC COCTOSHUA BCHIICCTBA: CTPOCHUC  Ta30B,

KUAKOCTEM W TBEpABIX  (KPUCTAUIMYECKUX)  Tell.

2.4 B3auMoCBs3p  MEXIy CBOMCTBAMM BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOJIbI
[IpaxTrueckue paboThI:

OrneHka 1uaMeTpa aroMa METOJIOM PsIIOB (C UCTIOIb30Ba-
HueM (ororpaduii).
2.6 OnpIThI 10 HAOIIOAEHHUIO TEIJIOBOTO PacIIMPEHUS Ia30B.

OnpITHI IO 0OHAPYKEHUIO AEWCTBUS CHII MOJIEKYIISIPHOTO

MMPUTAKCHUA

JIBIDKEHME Y B3AMMO/IEVICTBUE TEJI

MexaHnueckoe nBHKeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE

31 JBIKCHHUE
Cxopoctb. CpeiHsAs CKOPOCTh IMPY HEPABHOMEPHOM
3.2 JIBUKECHHH,
Pacuér mytm u BpemMeHU IBHKEHUS
SlBnenne wHepuuu. 3aKOH MHEpUUH. B3ammopeiicTBue
3.3 TeJ KaK IMPUYMHA U3MEHEHUS CKOPOCTH JBMIKCHUS TEI.
Macca kak Mepa HHEPTHOCTH TeJla
34 ITnotHocths BemecTBa. CBA3b INUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHHIIC 00BEMA BEIIeCTBA
35 Cuita KaK XapakTepUCTHKA B3aUMOJICHCTBUSI TET
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIIbIO TMHAMOMETPA
. SIBnmenue TATOTEHHMA M cwia TsxectH. Crita
' TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocth
38 Cuna Ttpenus. TpeHUE CKOJIbKEHUS U TPEHUE MOKOS.
' Tpenue B npupoae U TEXHUKE
39 CrnoxeHue cuil, HalpaBJIEHHbIX MO OJHOM NPSMOM.

PaBHOzelicTBYOIIAs CHIT
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3.10

[IpakTrueckue paboThI:
Omnpenenenre CKOPOCTH PABHOMEPHOTO IBUKEHHUS (IIIapHKa B

KUAKOCTH, MOJEIM DJIEKTPUYECKOIO0 aBTOMOOWISI M Tak
nanee). OrmnpeneneHne CpeaHel CKOPOCTH  CKOJIbKEHUS
Opycka WM I1apuKa 110 HaKJIOHHOH 1ockocTH. OnpeneneHue
IVIOTHOCTU TBEpAOro Tena. OnbIThl, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTh pacTsDKeHUs (neopmanuu) TpPYKHHBI OT
OpUIOKEHHOW  cuibl.  ONBITB,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHMsI CKOJBXKEHUS OT Beca Tela u

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckue SIBICHUS B mpupoac: NpUMEPLI ABMIKCHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HEXKMBOU IIPUPOIE,
JICCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnuueckue ycTpoicTBa: TMHAMOMETP, MOAIINITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEIN UTA30B

Hasnenue tBEpAOTO Tenma. CrocoObl YMEHBIIECHUS U

i YBEJIUYEHUS 1aBIICHUS
49 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS ra3a oT 00béMa,
' TeMIepaTypbl
43 [lepenaua naBneHus TBEPABIMU TEJIaMU, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [ITHeBMaTnueckne MalrHbl
3aBUCHUMOCTbD JaBIICHUS )KUJIKOCTH OT TIIyOHHBI.
4.4 ['uapocraTudeckuii mapagokc. CooONIIaroIuecs: COCy/Ibl.
['unpaBnrueckue MexaHU3Mbl
AtMochepa 3emnm u armochepHoe naBiaeHue. [IpuunHbI
45 CYIIECTBOBaHMUs BO3AYIIHOW 00onouku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO ABICHHS OT
BBICOTHI HaJl YDOBHEM MOPSI
46 N3mepenue armocdepnoro pasinenus. [IpuGopbr mis
' U3MepeHus aTMoc(epHOro AaBiIeHUs
JelicTBre KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
4.7 BriTankusaromias (apxuMeniosa) cuia. 3akoH Apxumea
4.8 [InaBanue ten. Bozayxonnasanue
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4.9

[IpaxTrueckue paboThI:

HccnenoBanue 3aBHCHMOCTH Beca Teja B BOAC OT 00bEMa
HNOTrpY)KEHHOH B KHUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIECA  CWJIbl,  JCHUCTBYIOIIEH  Ha  TEJo,
MOrPYKEHHOE B JKHUAKOCTh. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIbL, JCHCTBYIOIIECH HA TEJIO B KUIKOCTH,
OoT Macchl Tena. OmbITHI, JTEMOHCTPUPYIONIUE 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbL, JCMCTBYIOIIECH HA TEJIO B KUJIKOCTH,
OT 00BEMa TOTPYKEHHOW B KHUIKOCTh YacCTH Tella U OT
IJIOTHOCTH KUJKOCTH. KOHCTpyHpOBaHHE apeoMeTpa WU
KOHCTPYHMPOBAHUE JIOJIKH u OIpeaeieHue eé

Ipy30I10 IbEMHOCTH

4.10

duszndeckye sIBIEHUS B IPUPOE: BIUSIHUE aTMOC(EPHOTO
JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO

411

TexHnuueckne  ycTpoiicTBa:  COOOIIAIOMIMECS  COCYIB,
YCTPOMCTBO ~ BOJONPOBOJA,  TMAPABIMYECKUH  Tpecc,
MaHOMETp, 6apoMeTp, BbHICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' U

5.1 Mexanundeckas pabota
5.2 Mexaunyeckast MOIITHOCTb
£ 3 [TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS ITIOCKOCTb.
' [IpaBuiio paBHOBECHS phlyara
54 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJ0Ky
«3010TOC TIPaBIIIO» MeXaHUKU. KoahduimeHT noie3Horo
55 NecTBUS MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHKE
5.6 [ToTeHnmanpHas SHEPTUU TENA, MOAHATOTO HaJ 3eMIIEH
5.7 Kunetnueckas sneprus
£ g [Tonnass mexaHuveckasi SHeprusi. 3aKOH U3MEHEHUS U
. COXPaHEHHUS MEXaHUUYECKOH PHEePTUU
5.9 [IpakTuueckue paboThI: onpeeneHue padboThl CUIIBI TPEHHS

I[P paBHOMCPHOM JBUKCHHUMU TCJIa I10 FOpI/I3OHTaJ'H>HOI\/’I

IMOBCPXHOCTH. HccnegoBaHue yCJ'IOBPIfI paBHOBECHUA
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pbraara. Mzmepenue KIIJI HaxJIOHHOM IJIOCKOCTH.

N3yuenune 3ak0Ha COXpaHEHUS] MEXaHUYECKON SHEPTUn

5.10

dusnueckue SABJICHUS B npupoac: pordaru B TEJIC

YCII0BCKa

5.11

TexHuyeckre yCcTponCcTBa: pblyar, MOJBHKHBINA U
HEIOBUKHBIN OJIOKH, HAaKJIOHHAS IJIOCKOCTh, IPOCTHIE

MEXaHU3MBbl B OBITY

8 KJIACC

Kon
pasnena

Kon
JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUYECKON
TEOPHUH CTPOCHHUS BemecTBa. Macca 1 pa3Mepbl MOJIEKYJ.
OneITel, MOATBEPXKIAIOIIME  OCHOBHBIE

ITOJIOXKECHUA MOJ'IGKy.TISIpHO-KHHCTH‘-ICCKOfI TCOpUHN

6.2

Mopnenn  TBEpAOTO, JKUAKOTO W Ta3000pa3HOro
cocTostHMI BemiecTBa. Kpucrammueckne u amopdHbie

TEJIa

6.3

OObsicHEHNE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEI
HAa OCHOBE IIOJIOKCHHH MOJICKYJISIPHO-KHHETUYECKOM

TEOPUH

6.4

CMaunBaHue U KaIlmuJIJISIPHBIC SABJICHU A

6.5

TemnmoBoe pacinp€HUC U C)KaTUC

6.6

Temmneparypa. CBs3b TEMIIEPATyphl CO CKOPOCTHIO

TCIIJIOBOT'O IBHMXKCHUA YaCTHIL

6.7

Buytpennss sueprus. CiocoObl U3MEHEHHs BHYTPEHHEH

OQHCPIuun: TCIIoICpCaada 1 COBCPIUICHUC paGOTBI

6.8

Bunel tennonepenayn: TEMJIONPOBOIHOCTb, KOHBEKIUS,
U3IIy4YECHHE

6.9

KommyecTBo TEIIOTHI VY nenpHas TEITIOEMKOCTh

BeEIlECTBA
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TermooOMEH ¥ TEIUIOBOE pPaBHOBECHE. YPaBHEHHE

6.10
TEIIOBOro OalaHca
611 [InaBnenue u oTBEpICBaHNE KPUCTANIMYECKUX BELIECTB.
. Y aenpHas TEIIOTA IJIaBICHUS
[lapooOpazoBanue U  KoHjeHcanus. Vcmapenue.
6.1 Kunenue. VYpaenbHas  Temiora  mapooOpa3oBaHUA.
. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHHUS OT aTMOC(EPHOTro
JIaBJICHUS
6.13 Bnaxxnocts Bo3ayxa
6.14 DHeprus TOIUBA. Y Ie/bHas TEeIJIOTa CropaHus
[Mpunmuner  pabotel  TeroBbix — nBuratenedt  KITJI
6.15 TEIIOBOrO ABHUraress. TelIoBble IBUTATEH U 3aluTa
OKpYKalolle cpeibl
3aK0H COXpaHEHMsI U TIPEBPAILICHUS SHEPTHH B TETUIOBBIX
6.16
mporeccax
[TpakTrdeckue paboOTHI:
OMBITHI 0 0OHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO
MPUTSDKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIIOB TOBAPEHHOW COJIU
WJIM caxapa.
OMBITHI 110 HAOJTFOICHUIO TETIOBOTO PACITUPEHUS T'a30B,
617 JKUJKOCTEH U TBEPABIX TEIL.

Ornpenenenue MaBieHUs BO3JyXa B Oa/UIOHE HIIPHIIA.
OnpITel, AEMOHCTPUPYIOIIUE 3aBUCHMOCTb JaBJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIaKICHUSI.
[IpoBepka runoTe3bl JIMHECHHOW 3aBUCHMOCTH

JJINHBI CTOI0HKA KHNIKOCTH B TepMOMCTqueCKOﬁ

82




TpyOKe OT TeMIepaTypsbl.

HabutonieHne usmeHeHusl BHYTPEHHEN SHEPruu Tena B
pe3yiabTare Terionepesadyd 1 padboThl BHEIIHUX CHIL.
WccnenoBanue siBieHust TeriooOMeHa Mpu
CMEUIMBAHUH XOJIOJTHOM U ropsiuer Bobl. Onpesesenne
KousmnuecTBa TennoThl, MOJy4EHHOIO BOJOM IpH
TEIIO0OMEHE C HarpeThiM METAIIINYECKUM LIMJIUHIPOM.
Omnpenenenre yaenbHOU TEIIOEMKOCTH BELLIECTBA.
Uccnenosanue nponecca ucnapenus. Onpenenenue
OTHOCHUTEJILHOM BIIAXKHOCTH BO3/1yXa.

Omnpenenenue yaeabHON TEIUIOTHI IIJIABJICHHS JIbJA.

6.18

®u3nyecKue SBICHUS B TMPHUPOJE: MOBEPXHOCTHOE
HATAKCHUEC W KAlMWUIAPHBIC ABJICHUA B IIPUPOIC,
KPHUCTAJUTBI B TIpUpoJe, n3nydeHue CoJHIla, 3aMep3aHne
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHNE POCHI, TYMaHa,

WHEs, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KaNWJUISIPbL,  MPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAIJIOB, >KUAKOCTHBII TepMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTeMa OTOIJICHHS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOuHa,

ABUTaTClIb BHYTPECHHEIO CropaHus.

OJIEKTPUYECKUE 1 MAT'THUTHBIE SABJIEHUA

7.1

OnexTpusanus Tei. J[Ba poja aIeKTpuiecKux 3apsaaoB

7.2

B3aumopnelictBue 3apsokeHHbIX Tell.  3akoH  Kynona
(3aBUCHUMOCTD CHJIBI B3aUMOJICUCTBUS 3apSHKEHHBIX TEJ OT

BCJIIMYMUHEBI 3apA0B U PaCCTOSAHUA MC)K,HYTCJIB.MI/I)

7.3

:‘)HGKTpI/I‘leCKOG II0JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O

nons. [IpuHOMN cyneprno3uuuu 3JIEKTPUUECKUX MOJIeH
(Ha KaUECTBEHHOM YPOBHE)

7.4

Hocuremn OJICKTPUYCCKUX  3apsAd0B. BHGMGHTapHBIﬁ
3HeKTqueCKHﬁ 3apsaa. CTpOGHI/Ie aromMa. HpOBOI[HI/IKI/I u

JAUSJICKTPUKU
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7.5

3aKkoH COXpaHCHUA SJICKTPUICCKOIO 3apsijia

DNEKTpUYECKUN TOK. Y CIIOBUS CYLLIECTBOBAHUS

7.6
AIEKTPUUECKOT0 TOKa. ICTOUHUKH OCTOSIHHOTO TOKa
JeficTBUS 2JIEKTPUUECKOTO TOKA (TETIOBOE, XUMUUYECKOE,
7.7 MarHMTHOE). DJIEKTPUUECKUN TOK B XKHUAKOCTAX U ra3ax
8 OnekTpudeckas nemb. Cuia Toka. DJIeKTpUYECcKoe
1.
HapsDKEHUE
9 CornpoTuBIEHUE MTPOBOTHHUKA. Y ICIIbHOE COTIPOTUBIICHUE
1.
BeEIlIEeCTBA
7.10 3akon Oma Jyist ydacTka 1ernu
[TocnemoBarensHOE 1 MapaIEIbHOE COSAMHEHNE
7.11
MIPOBOTHUKOB
PabGoTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
DIEeKTPUUYECKUE IEMU U TOTPEOUTENH DICKTPUUCCKOU
7.13
sHepruu B ObITy. KOopoTKoe 3ambikaHme
ITocrossHHEBIE MarHUTHI. B3anmMoIeiiCTBHE IMOCTOSHHBIX
7.14
MarduTOB
MarautHoe 1oJie. MarHutHoe 1mojie 3eMJIM U €ro
7.15
3HAYEHHE I )KU3HU Ha 3eMiie
OmnbIT Dpcrena. MarHuTHOE MOJIE JIEKTPUYECKOTO TOKA.
7.16
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHMTHOTO TIOJISI HAa IPOBOJHHUK C TOKOM.
217 DIIeKTPOBUTATENh TIOCTOSIHHOTO TOKa. Mcmosb3oBaHue
ANEKTPOABUTaTENe B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaAHCIIOPTE
7.18 Omnbitel @apanes. SIBieHre 3IEKTPOMArHUTHON MHTYKIIUH.
[IpaBuno Jlenua
OnekTtporeHepatop. CriocoObl MOTyYeHUS
7.19 DNEeKTpUYECKON SHEPIUN. DJIEKTPOCTAHLIMH Ha
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BO300HOBJIIEMBIX HCTOYHHKAX SHEPrun

7.20

[IpaxTrueckue paboThI:

OnbITel 1O HAOJIOICHUIO AIEKTPU3ALNM TET UHIYKIIUECH
Y TIPU CONTPUKOCHOBEHUHU.

HccnenoBanue JeUCTBHS DIIEKTPUYECKOTO TOJI  HA
MPOBOJIHUKH U AUDJICKTPUKH.

COopka u mpoBepka pabOTBHI AIEKTPUUECKON IEMu
IMOCTOSIHHOTO TOKA.

H3mepenue u peryaInpoBaHue CHITBI TOKA.

Hsmepenue u peryaupoBaHue HapsHKCHUS.
HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, HIYILIETO Yepe3
pPEe3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA W HAPSHKESHUS
Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOITHE 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTHUBIICHHS MPOBOJHHUKA OT €ro
JUTHHBI, TUTOTIIA/IN TIOTIEPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mnpaBwia CJHOKEHUS HAONPSHKEHUH — MPU
MOCIIEIOBAaTEILHOM ~ COSMHEHUHM JIBYX PE3HCTOPOB.
[IpoBepka mpaBwiIa il CHJIBI TOKAa TIPH TapajuIeTbHOM
coemMHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
AJICKTPUUYECKOTO  TOKa, HIYHIEro dYepe3  PEe3HcCTop.
OnpenenieHMe  MOIMHOCTH ~ DJIGKTPUYECKOTO  TOKa,
BBIZICJISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYLIETO 4epe3 JaMIOUKy, OT HalpshKeHUs
Ha Hel. Onpenenenue KIIJ[ narpeBarens. McciaenoBanue

MAargimMTHOI'O BSaHMOﬂeﬁCTBHH INOCTOAHHBIX MArHuTOB.
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W3yuenne MarHuTHOrO I10JIs TOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEHNH U paszaeneHuu. VcenenoBanue
JEHCTBHSI NIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIbI
B3aUMOJICVCTBUS KATYIIKN C TOKOM U MarHUTa OT CHJIbI
TOKA W HaIlpaBJIECHUS TOKA B Karymke. M3ydeHue
JICICTBHSI MarHUTHOIO IIOJISI HAa MPOBOJHMUK C TOKOM.
KoncrpynpoBanue 1 n3yuenue paboThl 271€KTPOABUrATEIS.
Nsmepenune KIIJI anexTpoiBUraTeIbHON YCTaHOBKH.
OnBITHI IO UCCIIE0BAHUIO SIBJICHUSI AIEKTPOMarHUTHOM
WHIYKIUU: UCCIEA0BAaHUE W3MEHECHHMI 3HAYEHUS H

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPHUUECKUE
SABIIGHUS B  aTtMocdepe,  IICKTPHUECTBO  >KUBBIX
OpraHru3MOB, MarHUTHOE TOJIE 3eMJIH, Jpeid MOIIOCOB,
POJIb MarHUTHOT'O MOJIA IJIA )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSHUEC

7.22

TexHuyeckue yCTPOMCTBA: HIIEKTPOCKOI, aMIIEpMETP,
BOJIETMETP, PEOCTaT, CUETUUK IICKTPUICCKOHN SHEPIHH,
AJIEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HarpeBaTelIbHbIC
AIEKTPONPHOOPHI (mpumepsl), MEKTPUIECKUE
NPEJIOXPAHUTEIH, DJICKTPOMArHHUT, AIICKTPOBUTaTEIb

IMOCTOSIHHOI'O TOKA, TCHEPATOP MMOCTOSIHHOI'O TOKA
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9 KUIACC

Kon Konx snemenra [IpoBepsieMbIe 27IEMEHTBI COACPKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 MexaHnnueckoe  ABWKEHHE. MarepuanbHasg — TOYKa.
' Cucrema otcuéra
8 8.2 OTHOCUTEITLHOCTh MEXaHUIECKOTO JIBHYKCHUS
8.3 PaBHOMEpHOE PSMOJIMHEHOE IBIKEHIE
###Par###HepaBHOMEpHOE PSIMOJIMHEHHOE JIBMKECHUE.
8.4 CpenHsis W MIHOBEHHas  CKOpPOCTb  Tela  NpH
HEPaBHOMEPHOM JIBIKEHUU
85 VYckopenue. PaBHOYCKOpEHHOE MIPSIMOJIMHENHOE
' JIBYDKEHHE
8.6 Coooanoe nanenue. Onbitel [anmes
PaBHOMepHOE IBMKEHHME IO OKPYXKHOCTH.
8.7 [Tepunon u yactora obpamieHus. JluneliHas u yrioBas
ckopoctH. LleHTpocTpeMuTensHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HeroToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetwuii 3axkoH HproToHa
8.11 [TpuHIMI CyNIEpIIO3UIIAN CHIT
8.12 Cua ynipyroctu. 3akoH ['yka
813 Cuna TpeHus: CWiIa TPEHUS CKOJIbXKCHHUS,
' CHUJIa TPEHUS TIOKOSI, PYTUe BUIBI TPEHUS
814 Cuna TSDKeCTH ¥ 3aKOH BCEeMUPHOTO TATOTEHHUS.
' YckopeHnue cBOOOIHOTO MaJACHUS
815 JBmwxenue manet Bokpyr Comnnua. [lepas
. KocMUYecKasi CKopocTs. HeBecomocTh U nieperpysku
8.16 PaBHOBecHe MaTepuanbHOM TOUKH. AOCOTIOTHO TBEPIOE
' TeNo
8.17 PaBHOBecue TBEPIOTO Teja C 3aKpEIrUIEHHON
. OCBbI0 BpallleHus. MoMeHT cuiibl. LIeHTp Tshxectn
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8.18

HNmnynsc Tena. U3Menenne nmnysbsca. IMnynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaxTtuBHOE NBMXKEHHE
8.21 Mexanudeckasi paboTa 1 MOIIIHOCTh
8.9 PaGora cun Tsbkectw, ynpyroctd, Tpenus. CBsizb
' SHEPTUU U pabOThI
8.3 [loTeHtmanbHast  dHEprus Tela, TIOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [loTeHumanpHas HEprust CKATOM NPYKUHBI
8.5 Kunernueckas sneprus. Teopema 0 KHHETUHYECKOM
' SHEPrUU
8.26 3aKOH COXpaHEHUs MEXaHMYECKON SHEPTHH
[IpakTnueckue pabOTHI:
Ornpenenennue CpeaHEN CKOPOCTH CKOJBKEHHsS Opycka
WIK JIBIDKCHUS IMapuKa T0 HAKJIOHHOH IUIOCKOCTH.
Omnpenenenre YCKOpEeHHUs Tella MPU PaBHOYCKOPEHHOM
JIBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HayaJlbHON CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIU MpPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 HaualbHON CKOPOCTU IYTH OTHOCATCS KaK
8.7 psaa HEYETHBIX  4YHCed, TO  COOTBETCTBYIOIIKE

MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpManbHOTO JdaBieHusa. OmnpenencHue
kodddunuenTa TpeHus CKodbkeHusa. OmpenencHue
KECTKOCTH TPpYKUHBI. OnpeneneHue padOThl CHIIBI
TPeHHs] TPU PABHOMEPHOM [BIDKEHUH Tela IO
TOPU3OHTAIBHOM moBepxHOCTU. OrmnpeneneHue padOThI
CUJIBI YIPYTOCTH MPU NOABEME I'Py3a C UCIIOJIb30BAHUEM

HCIIOJABHXKXHOI'O W IIOABUIXKHOTO OJIOKOB
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8.28

dusnyeckue SIBICHUS B npupoac: NprUJIMBLI U OTJIMBEI,
JABMKCHUC IIJIAHCT ConHeunoi CHUCTCMbI, PCAKTUBHOC

ABWIKCHUC KUBBIX OPraHu3MOB

8.29

TexHuyeckue  yCTpOMCTBA:  CHUAOMETP,  JIATYMKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KUWE KOJIEBAHM A 1 BOJIHbI

9.1

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

KOJIOaHMI1: TIepUO/I, YaCTOTa, AMILTUTYAA

9.2

MareMaTnueckuil ¥ IPY>KUHHBIN MasTHUKH.

[IpeBparenue sHeprum Mpu KoJieOaTETHHOM JBUKEHUN

9.3

3aryxatoue kosiebanus. BeiHyXeHHBIE KOJIeOaHMs.

Pe3onanc

9.4

Mexannueckue BoHbL. CBOMCTBA MEXAHUYECKHUX BOJIH.
IIpomonbHbIE M TOTIEpeYHbIE BOJHBI. [[MMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHus. MexaHW4eCKUe BOJHBI B

TBEPAOM TeJIE, CEHCMHUYECKNE BOJTHBI

9.5

3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk 1 yapTpa3ByK

9.7

[IpakTrudeckue paboOTHI:

OmnpeneneHne 4YacTOThI W TepHoja  KojeOaHMi
MaTEeMaTHYECKOr0 MasiTHHKA.

OnpeneneHne 4YacTOThl W TepHoJa  KojeOaHM
MPYKHUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH  TIEpHOJia  KOJIeOaHUI
MOJBEINICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCHMMOCTH  Iepuojaa  KojieOaHUU
NPYKHHHOTO MasiTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTH nepuoia KoJe0aHMi rpys3a,
MOJIBELIEHHOTO K HUTH, OT MAaccChl Tpy3a U KECTKOCTU

npyxuHsbl. I3MepeHne yckopeHust CBoO0AHOTO MaieHUs

9.8

duznyeckue SBICHUS B nmpupoae: BOCHPUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMHU4YecKue BOJIHBI,

OyHaMH, 3X0

9.9

Texnuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAaHUC

yIABTPa3ByKa B ObITY U TEXHUKE
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SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEKTPOMAarHUTHOE MOJi€. DIEKTPOMAarHuTHbIE BOJIHBI.
' CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupona cBera. CKOpOCTh CBeTa.
' BouiHOBBIE CcBOMICTBaA cBETa
10 [IpaxTrueckue paboThI:
10.4 N3yyenne CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH  C
MTOMOIIIHI0 MOOMIILHOTO TenedoHa
®dusnyeckue SBIEHUS B MpUPOJE: OHOJIOrHYECKOe
10.5 JIEHCTBHE BUJIMMOTO, YABTPa(PHUOIETOBOTO u
PEHTIE€HOBCKOIO U3ITy4eHHI
106 TexHnueckne yCTporCTBa: UCIOIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBS3U
CBETOBBIE SBJIEHUA
111 JlyueBast moziens cBeta. Microununku cBeTa
11.2 [IpssMmonuHEtHOE pacipOCTpaHEeHHE CBETa
Ortpaxenue cBera. [nockoe 3epkano. 3akOH OTpakKEHUs
11.3
CBeTa
114 [Ipenomiienne cBera. 3akOH MPEJIOMJIEHUS  CBETA.
' [TosiHOE BHYTpEHHEE OTpakeHUE CBETa
115 Jlunza. Xox mydeit B TMH3E
116 Ontuueckast cucreMa Qoroarmnapara, MUKPOCKONA U
' TeJlecKona
117 I'maz kak onrtuueckas cucrema. bimsopykocts u
' JTAJIbHO30PKOCTh
18 Paznoxenue 6enoro cera B criektp. OnbITel HetoToHA.
' CroxeHue creKTpalibHbIX 11BETOB. Jlucnepcus ceera
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11

[IpakTrueckue paboThI:

HccnenoBanue 3aBUCUMOCTH yIJla OTPKEHUSI CBETOBOT'O
Jyda OT yria najenus. Mizydenue xapakTepucTuk
N300pakeHHs IIPEMETa B INIOCKOM 3epKajle.
HccnenoBanue 3aBUCHMOCTH  yIJIa IIPEIOMIICHUS

CBCTOBOI'O Jiyda OT yIjia naJCHUA Ha paHULC «BO3AYX

— CTEKJIO».
119 [osyuenue nzo0pakeHuit ¢ TOMOILBIO COOMparoIIeH
' JIMH3HI.
Onpenenenne POKYCHOTO PACCTOSHUS ¥ OMTHYECKOM
cuIIbl cobuparomei TUH3bL. ONbITHL MO Pa3I0KEHUIO
0enoro cBeTa B CHEKTP.
ONBITH 1O BOCIPHUATHIO I[BETA MPEIMETOB
IIpU X HAOJIIOCHUH Yepe3 LIBETOBbIE (GUIIbTPHI
dwusndeckue sBIEHUS B rpupoje: 3atMeHus CoiHIa u
11.10 JlyHBI, 1IBETa TEJ, OMTHYECKHE SIBJIICHUS B aTMmocdepe
(BeT HEOa, pedpakius, pamayra, MUpax)
11.11 TexHnueckue yCTpoiCcTBa: OUKH, TICPUCKOII,
doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
1 OnwiTel Pesepdopna u mianetapHas MoJeNb aToMma.
' Monens atoma bopa
129 Hcnyckanue U MorjolieHre cBera aToMoM. KBaHTBHI.
' JluneiuaTeie CIIEKTPHI
12.3 PagnoaktuBHOCTE. Asbha, 6eTa- U raMMa-u3TydeHUsI
124 Crpoenne atoMHOro sjapa. HykimoHHas  Mojenb
' aTOMHOTO sifipa. 30ToIBI
125 PannoaxtuBHbIe peBparienus. [lepron nomypacmana
' ATOMHBIX sI7IEp
126 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apSAIOBOTO U
. MaccoBOTO YHCell
12.7 DHeprus CBA3U aTOMHBIX sfep. CBs3b MacChl U SHEPTHU
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12

Peakuuu cunresa u nenenus saep. ICTOUHUKY SHEPrun

12.8
Connua u 3B€311
129 Snepnas  sHepreruka. [lelicTBUE  PaJIMOAKTHBHBIX
' M3JIyYCHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTrueckue paboThI:
Habntonenne CrulomHBIX W JIMHEHYATBIX — CIEKTPOB
12.10 U3ITy4ECHUS.
HccenenoBanue TpEKOB: U3MEPEHUE SHEPTUM YACTHULBI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).
N3mepenue paanoaktuBHOro (poHa
@dusnyeckue SABICHUS B MPHUPOJE: €CTECTBEHHBIN
paauoaKTUBHBIN ¢on, KOCMHUYECKHE Iy4H,
12.11 paJMOaKTUBHOE W3JIYyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JIEWCTBUE PAMOAKTUBHBIX U3JIYYEHUNW HA OpPraHu3M
YEJI0BEKa
1919 Texunueckue YCTpOWCTBA: CIIEKTPOCKOTI,

WHIMBUAYaIbHBIN TO3UMETp, Kamepa Buibcona
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IMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUSA K PE3YJbBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsieMble TpeGOBaHMSA K NMPeIMETHBIM pe3yJibTaTaM 06230BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBanusi Ha ocHoBe ®I'OC

[lonnmanme pomu  QU3MKK B HAYYHOM  KapTUHE  MUPA;
c(hopMUPOBAaHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U U
MO3HABAEMOCTH SIBJICHUN MPUPOIbI, O POJIM IKCIIEPUMEHTA B (PU3HKE, O
cucteMooOpasyromield poii (PU3UKK B Pa3BUTHHU €CTECTBEHHBIX HAyK,
TE€XHUKH M TEXHOJIOTUH, 00 IBOTIONMH (PU3NUECKUX 3HAHUM U UX POJIH B
LEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MUpa, O BKJIaJl€ POCCUMCKHUX
U 3apyOeXKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OObBSICHEHUE

MPOIIECCOB OKPYKAIOIIET0 MHUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUs 0 BUJIaX MaTepuu (BELIECTBO U M0JIE), O IBUKEHUH Kak criocole
CYIIECTBOBAHMsI MaTepuu, 00 ATOMHO-MOJIEKYJIIPHON TEOPUH CTPOCHMUS
BEIIIECTBA, O PU3NUECKON CYIIHOCTH ABJICHUN MPUPOJIbI (MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE DPAa3JIN4aTh
SBJICHUS 110 ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOE€  (U3MYECKOe  SBJIECHUE,  YMEHHUE
pacro3HaBaTh MPOSIBJIEHUE HW3YYCHHbIX (PU3MUECKUX SBJICHUH B
OKpY’KaloIlleM MHpEe, BbIIENSS UX CYIIECTBEHHbIE CBONCTBA

(pu3HaKK)

BJ'Ia,Z[eHI/Ie OCHOBaMH MOHATHHHOTO arrmapara ¥ CMMBOJIMYECKOT'O s3bIKa
(1)I/ISI/IKI/I W HUCIIOJIb30BAHUC UX JIA PCHICHUA y‘le6HHX 3ala4; YMCHHC
XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/ISI/IIIGCKI/Ie SABJICHUA U

PO CCChI, UCIIOJIb3YH Q)YHﬂaMeHTaHLHLIG N SMITUPUICCKHEC 3aKOHBI

YMeHue onuchiBaTh HN3YYCHHBLIC CBOMCTBA TEJI U (1)I/I3I/I‘ICCKI/IG SABJICHUA,

HCIIOJIB3Ys (1)I/I3I/I‘IeCKI/IC BCIIMYNHBI

Brnagenne ocHOBaMH METOJOB HAyYHOTO TO3HAHUS C Y4&€TOM
coOmrofieHus MpaBuil Oe30MacHOTO Tpyna: HalmioJeHne (GU3NUecKux
SIBJICHUW: yMEHHE CaMOCTOSITENIbHO COOHMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U3 JIaHHOTO Habopa o00OpyIOBaHHS IO WHCTPYKIIUH,

OIIMCBhIBATh XOI
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OTIBITA U 3AIHCHIBATH €0 PE3YyIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PH3HUUECKUX BEIUYHH:
YMEHHE IUIAaHUPOBaTh HW3MEPEHHs, CaMOCTOSTEIBHO  COOMpATh
OKCIEPUMEHTAJbHYI0  YCTAaHOBKY II0 MHCTPYKLUH, BBIYUCIATH
3HaUEHUE BEJINYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE PE3YNbTATHI C
Y4€TOM 3aJaHHOM IIOTPELIHOCTH PE3yJIbTaTOB U3MEPEHU; TPOBEACHUN
HECJIO)KHBIX ~ 3KCIIEPUMEHTAJIbHBIX HCCIIEJOBaHU; CAMOCTOSATEIBHO
coOuparh 3KCIIEPUMEHTAIIbHYIO YCTAaHOBKY U IIPOBOJUThH HCCIIEA0BA-
HUE 10 UHCTPYKIINH, IPEACTABIATH NOJyYeHHbIE 3aBUCUMOCTH
¢u3nyecKkux BEIUYMH B BUJE TaOnuIl U rpaduKOB, YIUTHIBATH MOT-

PEIIHOCTHU, ACIaTh BBIBOABI IO PE3yIbTaTaM HCCICA0OBaHUA

[lonumanue  XapakTepHbIX  CBOWCTB ¢busnyeckux  Mozjenei
(MarepuanbHasg TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOJEIHU CTPOEHUS
ra3oB, JKUJKOCTEW U TBEPIBIX TelN, IJIaHETapHas MOJEIb aroMma,
HYKJIOHHAsi MOJIelb aTOMHOTO $i/jpa) U YyMEHHUE NPUMEHSATb UX JUIs

00BsICHEHUS PUBNYECKUX MTPOLIECCOB

YMeHne o0bACHATh GPU3NIECKUE MTPOIIECCHI M CBOKMCTBA TEI, B TOM YHCIIE
U B KOHTEKCTE CUTyallMii MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISIBJIATH TMPHYUHHO-CICACTBEHHBIE CBS3M M CTPOUTH
00BSICHEHHE C OTTOPON HA U3YUYCHHBIC CBOMCTBA (PU3UUECKUX

SBIICHUH, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH

YMeHne pemarh pacu€THhlC 3aaaud (Ha Oaze 2 — 3 ypaBHECHHH),
UCTIOJIB3YS 3aKOHBI ¥ ()OPMYIIBI, CBSI3bIBAIOIINE (PU3NUCCKUEC BETHUUHBI,
B YaCTHOCTH, 3allChIBaTh KpAaTKOE YCIIOBHE 3aJlaud, BBISBISITH
HEJIOCTAIONIKE JAHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIC
Ui €€ PEelICHHUs, WCIIOJIb30BaTh CIPABOYHBIC JAaHHBIC, IPOBOIUTH
pacyéTel M OILICHHBATH PEATMCTUYHOCTh IOJYYCHHOTO 3HAYCHHUS
(GU3NUECKOil BETMUNHBI; YMEHHE OTIPEACIISTh Pa3MEPHOCTh

(1)I/I3I/I‘ICCKOI71 BCIINMYHUHBI, l'IOJIy‘IGHHOfI IIpHu PpCUICHNH 3ada4n

YMmenue XapaKTepru30BaThb MMPUHOUIIBI JEeNCTBUSA TCXHHUYCCKHNX
YCTpOﬁCTB, B TOM 4YHCIIE OBITOBBIX HpI/I60pOB, U MPOMBINIJICHHBIX
TCXHOJIOTHUYCCKUX MPOLECCCOB IO UX ONMMCAHNIO, UCTTIOJIb3YA 3HAHUA O

CBOMCTBAxX (I)I/ISI/ILIGCKI/IX SIBICHUH U HCO6XOI[I/IMBIG (I)I/ISI/I‘IGCKI/IG
3aKOHOMCPHOCTU
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10

YMenue HUCIIOJIB30BaTh 3HaHUA (6] (I)I/I3I/I‘-IeCKI/IX ABJICHUAX B
MIOBCEHEBHOM XKHU3HH JJIs1 0OecrieueHus 0e30MacCHOCTH MPH 00paIieHuu
¢ OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS
3M0pOBbSI M COOJIIOJICHHUS HOPM OSKOJIOTHYECKOTO TOBEICHHS B
OKpYXalollel cpefe; MNOHUMAHUE HEOOXOJAUMOCTH TPUMEHEHHS
I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I u TEXHOJIOTUHU JUIA panroHaJIbHOI'O

IPUPOJOIIOIB30BAHUS

11

OnbIT noucKa, MpeoOpa3oBaHWs U MPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEP)KAaHUS C HCHOJb30BaHWEM HMH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHMBATH JIOCTOBEPHOCTH
MOJIydeHHOM WHGOpMAallMM HAa OCHOBE HMEIOMIMXCSA 3HAHUHU
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCIIOJIB30BaThb  IIPH
BBITIOJTHEHUH Y4€OHBIX 3a/laHuil HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3nYeCKOro CcojepkKaHHs, CIpaBOYHbIE MaTepUalbl, PECYpChl CETU
Wutepner; BnageHne  0a30BBIMM  HaBBIKAaMU  MpeoOpa3oBaHM
nH(popMaluKd U3 OJHOM 3HAKOBOW CHCTEMbI B JPYryl0; yMEHHUE
co37aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB
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HEPEYEHDb 3JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBIX HA OI'D ITO ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexanndeckoe aBwkeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JiBUKeHHe. CpenHssa ckopocTb. PopMmyina i
1.2 BBIUMCIICHUS CpeTHEl CKOpOCTH: Vv = S/t
PaBHOMepHOE mpsAMoONMHENWHOE JBUKEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSIMOJIMHENHOIO JIBUKCHHUS:
13 x7) =x, +0d
I'padbukn 3aBHCUMOCTH OT BpPEMEHHU Uil NPOEKIUU CKOPOCTH, MHPOEKIUHU
MepeEMENIEHUs, MYTH, KOOPAMHATBI NPH PABHOMEPHOM IMPSIMOJIMHEHHOM
JBHKEHUH
3aBUCHMOCTh KOOpPJMHATHI TeJla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHMSL:
2
-Sx':f} =1'.|;|: * f_l'jx * e
<
@opmynsl I OPOCKIMM NMEPEMEIEHHs], MPOCKIMH CKOPOCTH M IMPOCKIHH
YCKOpPEHUS IPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKCHHM:
2
14 5. D=y, -t+a, EX
U_\'('f) =Upx T4, 1,
a..(f) =canst,
U:I‘- - L"'1.'1" :zarsr
I'paduiky 3aBUCUMOCTH OT BPEMEHHU [UIl TMPOEKUUH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TPOCKUUH IEPEMELICHNs, KOOPAWHATBl IIPU PABHOYCKOPEHHOM
MIPSAMOJIMHENHOM JIBUKEHUU
CBoboaHoe nagenue. PopmyIbl, ONMCHIBAIOIIME CBOOOAHOE MaJCHUE Tela M0
15 BEPTUKAIH (IBUKEHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU 3EMIIN).

Fpa(bI/IKI/I 3aBUCHUMOCTHU OT BPEMCHU JId MPOCKIUU YCKOPCHUSA ITPOCKIUN
CKOPOCTH W KOOPAWHATBHI IIpU CBO60)IHOM nmaaCHUM TEjaa I10

BCPTHUKAIIU,
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1.6

CKopocTh paBHOMEPHOTO JIBMXKEHHS Tejla MO OKpPY:KHOCTH. HampasieHue cKopocTH.

dopmyna Il BBIYUCICHUS] CKOPOCTH 4Yepe3 paauyc OKPY>KHOCTHU U TEPHO]T

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe  yCKOpeHWe. HampaBieHne —LEeHTPOCTPEMHUTEIILHOTO

yckopeHus. Popmyra JUisl BBIYUCIECHUS] YCKOPEHUS:

1.7

Macca. [InoTHOCTB BemiectBa. @opmyna sl BEIYUCICHUS TUIOTHOCTH:
m

V

1.8

Cuna — BextopHas pusndeckas BenudnHa. CII0KEHUE CHIT

1.9

SABnenue nnepunu. [lepssiii 3akoH HeroToHA

1.10

Bropoii 3akon Herotona:
F=m-a

CoHanpaBJIEeHHOCTh BEKTOPa YCKOPEHUS T€JIa U BEKTOPA CUJIbI, IEHCTBYIOINIECH Ha TEJIO

111

B3aumopericteue Ten. Tperuit 3akon HeroToHa:

Fyy=-F

1.12

TpeHI/Ie ITIOKOs YU TPECHUE CKOJIbXKCHU . CDopMyna AJIs1 BBIYHMCIICHUA MOOYJISL CHJIBL

TPEHUSA CKOJIBXKCHUA:

FszpL-_-"-.T

1.13

Hedopmanus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKOH yIpyrou
nepopmaruu (3akoH ['yka):

F=Ik-Al
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1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

Hiy -1
F=G. .1 _2
R
Cuna tshxecTu. Y CKOpeHHe CBOOOIHOTO Ta/ICHHUS.
®dopmyina 17151 BBIYMCICHUS CUIIbI TSHKECTH BOIM3K oBepxHOocTH 3emiu: F =mg.
JBmwxenue ranet Bokpyr Comnnna. [lepas kocMuueckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmrrynbse Tena — BeKTopHast pu3nUecKast BEIMIHHA.
b=mo

Nmnynsc cucremsl Ten. Mi3menenne ummyinbsca. FIMITysibe cuitel

1.16

3aKkoH COXpaHCHUA UMITyJIbCa JJIsd SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyly +m, U, =const

PeaxkTnBHOE OBMKEHNE

1.17

Mexanunyeckas pabota. @opMmyna i BEIYUCICHUS PaOOTHI CUIIBIL:

A=Fsooscx

Mexannueckass MOITHOCTD:

nv=24
r

1.18

Kunernueckas n MOTCHIOHAJIbHAA SOHEPI'Usl. CDopMyna JJIs1 BBIYUCIICHUA KHHETHYCCKOM

SHEPTUH:

n E_J‘z
E. = -
Teopema o kuHeTH4YecKoi 3Heprun. opmyiia /711 BEBIYUCICHUS TIOTEHIMATBLHOMN
SHEPIruu TeJla, MOJHATOro HajJ 3eMIIEH:

E,= mgh

1.19

Mexannueckas QHCPIuA:
E=E.+E,

3aKkoH COXpPaHCHUA MEXaHUYeCKOH OHCPI'UH. CDopMlea JJIA 3aKOHA COXPAaHCHUA
MEXaHHUYECKOM OHEPTrrUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHHUYEeCKOU OHEPTIHHU ITPU HAJTUYINU CHJIBI TPCHHUS.
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[IpocTbie MexaHu3MBI. «30JI0TOE IPABUIIO» MEXAHUKH. Poryar.
Mowmenrt cuibl: M - Fl.

YcnoBue paBHOBECHS pblyara:

M +M, +..=0

1.20
[TonBuxHbI 11 HenoABMKHBIN O110ku. KII/] mpocThIx MexaHU3MOB,
n= Aﬂmma
AS&TI:E‘IEEE&H
JlaBiienue TBEPIOTO TENA.
dopmyiia 11 BBIYKUCICHUS JaBJIEHUS TBEPIOTO TENA:
_F
pP= h
121 JaBnenwne raza. AtmocdepHoe aaBienue. [ uapocraTuaeckoe
- JaBJICHUE BHYTPHU XUJIKOCTH. DPopMyIia Jyisi BBIYUCICHUS
JABJICHUS BHYTPH JKUJIKOCTH:
P=pgh+Du,
1.22 3axoHn [lackans. ['mapaBnuyueckuii mpecc
3akoH Apxumena. PopMyna I8 ONPEACIICHUS] BBITAIKUBAIOMICH  CHIIBI,
JEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh HIIH Ias3:
1.23
Fam =PEV
Ycnosue nnaBanus tena. [lnaBanue cyioB 1 BO3AyXOIIaBaHHE
Mexanuyeckue KojeOaHUs. AMIUIMTYIA, MEpUOJ U 4YacToTa KoJeOaHWi.
124 ®dopmyra, CBSI3bIBAIOIIA YACTOTY U MEPHOJ] KOJICOaHUIA:
VvV = L
T
e Matematuueckuil U NpyKUHHBIA MassTHUKU. [IpeBpaienue sHepruu npu
' KoJie0aTeIbHOM JIBUKEHUU
1.26 3aryxatomiue kojie0anus. BeiHyx/1eHHbIe Kosiebanus. Pe3onaHc
Mexanuueckue BosHbL. [IpoaonbHBIE U MONepeuHble BOJIHBI. J[JIMHA BOJHBI U
197 CKOPOCTb PaclpOCTPaHEHUSI BOJIHBI:

h=v-T

99




1.28

3Byk. ['pomkocTh U BbIcOTa 3ByKa. OTpaskeHUE 3BYKOBOM BOJIHBI HA IPAaHULIE

nByx cpenl. MHdpa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMEJOBOM CHIIbI; KECTKOCTH MPYKUHBL;
Kod(ppHIIMEHTa TPEHUSI CKOJBKEHH; padOThI CHJIBI TPEHHS, CHIIBI YIPYTOCTH; CpeaHel
CKOPOCTH JBIDKCHHSI OpycKa I10 HAaKJIOHHOW TUIOCKOCTH;, YCKOpPEHHUs Opycka mpu
JABMKCHUU I1I0 HaKJIOHHOM IIJIOCKOCTH,; 4HaCTOTHI U IICpUOaa KoJie0aHuii MaTeMaTH4YECKOTO
MadTHHKA; 49aCTOTbl W IEpHOOA KoJeOanuii IMPY>XUHHOI'O MasATHUKA, MOMCHTA CHJIbI,
JEHUCTBYIOIIEr0 Ha pblYar; padOThl CHJIBI YIPYTOCTH MPU MOABEME T'Py3a C MOMOIIBIO
HETIOJIBM)KHOTO OJI0Ka; pabOThl CHJIBI YINPYTOCTU TPH TOABEME Tpy3a C MOMOIIBIO
MOABMKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEJOBON CUJIBI OT 00bEMa NOrPYyKEHHON YacTu Tena u
OT IINIOTHOCTH KUJKOCTHU, HE3aBUCHUMOCTH BBITaﬂKHBaIOIHCﬁ CHJIBI OT MAacCCHhI T€Jjia, CHUJIbL
TPEHUSA CKOJBXCHUA OT CUJIbI HOPMAJIBHOTO AABJICHUA W OT poaa MOBCPXHOCTU, CHIIbL
YIOPYroCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTENEeHU AepopMaIy MpyKUHbI; YCKOPEHUS
Opycka OT yrjla HakjJOHAa HAMpAaBJSAIONICH; Mepuoaa (YacTOThl) KOJEeOaHWUN HHUTSHOTO
MadTHHKA OT AJIMHBI HUTHU, IEpUOJaa KoJeOaHui MPYKUHHOT'O MAasATHHUKA OT MacCChI I'py3a
1 KECTKOCTHU MPYKUHBI;, UCCIETOBAaHNE HE3aBUCUMOCTH MepHoa KoseOaHUil HUTSHOTO

MasiTHUKa OT Macchl rpysa. [IpoBepka ycinoBusi paBHOBECHS pblyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl JBIKEHHUS C Pa3IUMYHBIMU
CKOPOCTSIMU B JKUBOM M HEXXHUBOU MPUPO/IE, AEUCTBUE CHIIBI TPEHHS B IPUPOJIE U

TEXHUKE, IMPUIUBLEI U OTJIIHMBBI, JBUMXCHUC IIJIAHET ComHeuHOM CUCTEMBI,
PEAKTHUBHOC ABHUKCHUEC JKUBBIX OPIraHU3MOB, pbIdarv B TCJIC YCJIOBCKA, BIIMAHUC

aTMOC(bepHOl"O JaBJICHHUS Ha JKUBOM OpraHusM, ILIaBaHUEC pBI6, BOCITPUATUEC

3BYKOB JKHUBOTHBIMH, 3CMJICTPACCHUC, cericMHYECKHe BOJIHBI, YHAMH, 3XO

131

Texnuueckue ycmpoticmea: CIAJOMETP, JaTYUKH HOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS,
JTMHAMOMETp, HOJIINWIHUKKN, PAKEThbl, pblYar, MOJABW)KHBIM M HENOJBIKHBIM OJIOKH,
HaKJIOHHas IJIOCKOCTb, IPOCTblE MEXaHU3Mbl B OBITY, COOOILAIOIIMECS COCYIbI,
YCTPOMCTBO BOJIONIPOBO/IA, THAPABINYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MIOPLIHEBOM HACOC, apeoMETp, 3XOJIOT,

HCIIOJIb30BAHUC YJIbTPA3BYKaA B 6BITYI/I TCXHUKEC

TEIIVIOBBIE ABJIEHUA
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OCHOBHBIE  TOJIOKEHHMSI  MOJIEKYJISPHO-KUHETUYECKOM  TEOPUM  CTPOEHUS

2.1 BeliecTBa. Moenu TBEPIOTo, JKUAKOTO U ra3000pa3HOrO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amop¢Hbie Tena
95 JBmwxkenne dyactui BemecTBa. CBsi3b  CKOPOCTH  ABIDKCHHSI YacTHI[ C
' Temrneparypoii. bBpoynoBckoe nBmxenue, muddysus
2.3 CMaumnBaHue U KanWUISIPHBIE SIBICHUS
2.4 TennoBoe pacupeHne u cxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennsis sneprus. Pabora u Temmonepenada Kak CrocoObl M3MEHEHHS
' BHYTPEHHEHN SHEPrun
2.7 Bup! Tennonepeiaun: TEIONPOBOTHOCTD, KOHBEKIIHS, H3Ty9eHUE
HarpeBanne wu oxnaxaenue Ten. KonmuuecTBO — TEIUIOTHL.  YJeibHas
TEMI0EMKOCTB!
2.8
O=cm(t,—1,)
3aKOH COXpaHEHUs PHEPIHH B TEIIOBBIX MPOIECCaX. YPaBHEHHE TEIJIOBOTO OajaHca:
2.9 A+ +.-=0
Hcnapenue u koHaeHcanys. Vi3MeHeHne BHyTpEeHHEH SHEPTHH B TIPOIECCe UCTIAPEHUS 1
210 KOHJeHcauu. Kumnenue sxuakocTy. Y aenpHas TemoTta napooopasosanus: L = Q/m
2.11 BraxxHocTh Bo3ayXxa
[lnaBnenne W Kpucraumzauus. V3MeHeHHe BHYTPEHHEH OSHEPruM IpH
TUIABJICHUH U KPUCTALTM3AaLUK. Y IeNIbHAs TeIJIOTa IUIABICHUS:
2.12 N 0
m
BHyTpeHH:s1 S5HEprusi cropaHusl TOIUIMBA. Y JieJbHAs TEIIOTa CrOPaHUs TOIIMBA:
2.13 qg=Q/m
2.14 [Tpununs! paboTe! TeroBsIx Apuraresnei. KI1/] TermoBoro npuraresns
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2.15

Ipaxmuueckue pabomol

N3Mepenne ynenpHOM TEMIOEMKOCTH METAJUIMYECKOTO HUIMHIPA; KOJIUYECTBA TEIIOTHI,
MOJIy4eHHOTO BOJOW KOMHATHOW TeMmmepaTypbl (UKCHPOBAHHOM MaccChl, B KOTOPYIO
ONYIIEH HAarpeThld HUIUHIP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HATrPEThIM IMJIMHAPOM,
MOCJIe OMYCKaHMsI €ro B BOJy KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIHHOW BIAXKHOCTU
BO3/1yXa; yIeIbHON TEIUIOTHI IUIABJICHUS Jibja. VccnenoBanne u3MeHeHUs TeMIIEPaTyphbl
BOJIbI MIPU PA3JIUYHBIX YCIOBUSX; SBJICHUS] TEIUIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOM

U TOpsiYel BOJbI; IIPOIECCA HCIIAPEHUS

2.16

Qusuueckue A61eHUA 6 npupode: IOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBIICHUS
B IIPUPOJE, KPUCTAILIBI B Ipupoje, usiaydeHue CojHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHueE POChl, TyMaHa, WHEs, CHEra

2.17

Texnuueckue ycmpoucmea: KanWUIAPbl, TPUMEPHl HCIOJIB30BAHHAA KPUCTAJLIOB,
KUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CHCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHa, JBUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE SABJIEHNA

3.1

DnekTpusaius Tei. JIBa Buja 3JeKTpUUECKUX 3apsiIOB

3.2

B3anmoperictBue 3apskeHHBIX Tell. 3aKkoH Kynona

3.3

3aKOH COXPaHEHUS JICKTPHUECKOTO 3apsiia

3.4

OnexTtpuyeckoe mone. Hampsok€HHOCTh  3exTpuueckoro modst. [Ipuximn

CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha Ka4UeCTBEHHOM YPOBHE)

3.5

Hocuremn OJICKTPUYCCKHUX  3apsa0B. I[efICTBHC QJICKTPUYCCKOT'O IIOJIA Ha

OJICKTPHUYCCKHUEC 3apsIbl. HpOBOI[HI/IKI/I N IUBJICKTPUKHA

3.6

[TocTosiHHBIN neKTpUUecKuil TOK. JlecTBuUs 3neKTpuyecKkoro Toka. Cuiia Toka.
Hampsoxenue.

| =qg/t,U=A/

3.7

9J’ICKTpI/I‘IeCKOG COIIPOTHUBJICHHUC. y,[[eJ'IBHOG QJICKTPHUYCCKOC COIMPOTHUBIICHHUEC!
R =pl/S

3.8

3akon Oma st ydacTka anekrpuueckoii nernu: | = U/R
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IlocnemoBaTeIbHOE COCOUHEHUE IMPOBOJHUKOB!

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

HapaJ]HeHBHOG COCAMHCHHNEC ITPOBOJHHUKOB PABHOI'O COIIPOTUBJICHUS:

39 q:ag;r:rluz;ﬁ::%.
CMmeniaHHble CO€AMHEHNS TPOBOIHUKOB
Pa6ora u MmontHOCTE AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH %[)KOYJ‘ISI — Jlenna:
311 9251 R
312 OmneiT OpcTena. MarHuTHOe MoJje NpsMOro NMPOBOJHHUKA C TOKOM. JIMHMM
' MarHUTHON WHIYKITUU
313 MarnutHoe T0Jie TIOCTOSHHOIO MarHuta. B3auMoaencTBUE IMOCTOSTHHBIX
' MarHuTOB
3.14 JleficTBHE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHue 3aeKTpoMarauTHOM nHAyKuu. [IpaBuio Jlenna
Ipakxmuueckue pabomol
N3mepenue 31eKTPUYECKOTO COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTHU AJIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOJTHHUKE (PE3UCTOPHI,
JIaMIIOYKa), OT HANpPSHKEHHsI Ha KOHIIAX MPOBOJHMKA; 3aBUCUMOCTH CONPOTUBIICHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €r0 MONEPEYHOT0 CEYSHHUSI U
yIIeJIbHOTO COTPOTUBIICHUSI.
[IpoBepka mpaBuiIa i IEKTPUUECKOTO HAMPSKEHUS NP MOCIEI0BATEIbHOM
COCIMHEHUHU TPOBOJHHUKOB; IpaBWia IJIs CHIIbI AJIEKTPUYECKOTO TOKAa IPH
napajuieIbHOM COeIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3suueckue sA61eHUs 68 npupode. SIEKTPUUYECKUE SIBICHHS B aTMocdepe,
3.17 ANIEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE 10JI€ 3eMJIH, Ipeii( MOII0COB,
POJIb MArHUTHOTO TOJIS 1711 )KU3HU Ha 3eMIie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUUK
JNIEKTPUYECKOM  HHEPruM,  SJIEKTPOOCBETUTENIbHBIE  MpPUOOpBI,  HarpeBaTelbHbIC
3.18 ANIEKTPOTIPUOOPEI (mpuMepsl),>IeKTPUUYECKUEe TPEAOXPAHUTENH, JIEKTPOMAarHHT,
IEKTPOABUIaTENb MOCTOSHHOTO TOKa, TEHEPATOP MOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIE BOJIHBI. [1Ikana 31eKTpoMarHuTHRIX BOJIH
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3.20

JlyueBas mozens cBeta. [IpsimosiMHEHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpakeHus ceta. [1nockoe 3epkaiio

3.22 [Ipenommnenue cBeTa. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

3.4 Jlunza. Xox nyueit B nun3e. DokycHoe paccrosinue uH3bI. OnTHYeCKas cuja

' nun3el: D = 1/F
3.25 I'ma3 kak ontrueckas cucrema. OnTuIecKue npuoopsI
Ipaxmuueckue pabomul
HiHPar#H#113Mepenne onTHYeCKOM criIbl coOOMparolen JTUH3bL; (POKYCHOT'O PacCTOSTHUS
coOupatolieil TMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MIPEIMETA U N300pakeHus, KOria
MPEIMET PACIIOJIOKEH B TBOWHOM (DOKYCE), TOKa3aTessl MPEIOMIICHHS CTEKIIA.
3.26 #Hi#HPar##lIccnenoBane  CBOICTBA  M300paKEHHs, IOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS IBYX CIIOKEHHBIX JHH3;
3aBHCHMOCTH YIJIa TIPEJIOMJICHHS CBETOBOTO JIyda OT yrja MaJeHus Ha
TpaHUIIe «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3armenus Connuna u JIyHbl, 1Bera Teu,
' OTNITHYECKHE sIBJICHHsI B aTMOc(epe (11BeT Heba, pedpakiius, paayra, MEPax)
398 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToanmapar, ONTHYESCKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHU A
4.1 PamnoaktuBHOCTH. Anbda-, 6era-, ramMmma-u3nydeHus. Peakiuu anbda-u 6era-
pacmazia

4.2 OmnbiTel Pezepdopaa o paccesnuro anba-yactuil. [itanerapnas Moaens aroma

4.3 CoctaB aToMHOTO sijipa. M30TombI

4.4 [lepuon mostypacmajia aTOMHBIX siiep

4.5 SInepHbie peakiuu. 3aKOHbI COXPAHEHUs 3apsI0BOTO U MAaCCOBOTO YHCEIT
Qusuueckue s6leHUss 6 Npupode: ECTECTBCHHBIW PaJMOAKTHBHBIN  (OH,

4.6 KOCMHUYECKHE JIydH, paJMOAKTUBHOE W3Iy4eHHE MPUPOJHBIX MHUHEpAJIOB,
JeCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M YejoBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, HHANBUAYAJIbHBIA JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAd SHEPIreTUKaA
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

dusuka, 7 kiacc (06azoBbiii ypoBenb) // [leppiikun .M., MBanoB A.U. AO «M3natenbcTBo
[IpocBemienue», 2023 r.

dusuka, 8 kiacc (6azoBbiii ypoBenb) // Ileppiikun M.M., MBanoB A.U. AO «M3natenbcTBo
[Ipocsemienue», 2023 r.

®dwusuka, 9 kiacc (0azoBbiil yposens) // Ileppimikun .M., I'ytauk E.M., UBanoB A.U., [letpoBa
M.A. AO «M3natenbctBo [IpocBemenney, 2023 r.

METOANUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

OenepanbHblil ['ocynapcTBeHHbIH 00pa3oBaTenbHblil cTaHAapT obmiero obpazoanus (OPI'OC
00O0). - M.: TIpocsemenue, 2021 T.

[TpumepHbIe TporpaMMBI OCHOBHOTO 0011ero oopazoBanus. - M.: [IpocBemnienne, 2021 r.
AranoB A. B. ®usuka BOKpyr Hac: KaueCTBEHHbIE 3a1auu 110 ¢usuke / A. B. Aranos. — M.: Jlom
nemaroruku, 1998 r..

Byreipckuii I'.A. DkcniepuMenTanbHble 3a1aun 1o ¢usuke/ I'. A. byreipckuii, FO. A. CaypoB. —
M.: IIpocBemenue, 1998 r..

Kupuk JI.A., ®usuka-7, caMoCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. — M: «Miekca», 2014 r.
Kabapaun O. ®@. 3agauu o pusuke / O. @. Kabapaun, B. A. Opios, A. P. 3uns6epman. — M.:
Hpoda, 2014 1.

[Tepermkun A.B., I'ytauk E.M. ®usuka. 7 knacc. — M.: Jlpoda, 2017

®dusuka. Tectsl. 7 kinace (aBropel: H. K. Xannanos, T. A. XanHaHOBa).

®uszuka. CaMoCTOATEIbHBIE U KOHTPOJbHBIE paboThl. 7 kimacc (aBTopel: A. E. Mapon, E. A.
Mapon). — M.: Jlpoda, 2016

Ousuka. Jlunakruaeckue matepuanbl. /7 kimace (aBtopel: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2014

®usuka. [luarHoctuueckue padotsl. 7 kinace (aBtopsl: B. B. [llaxmaTosa, O. P. Illedep). — M.:
Hpoda, 2017

®usuka. COOpHHUK BOIPOCOB U 3a1au. / kinacc (aBropsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2017 Denepanbhblii ['ocynapcTBeHHBIN 00pa3oBaTeIbHbII cTaHAAPT 00IIETo

obpazoBanus (PI'OC O0O0). - M.: [Ipocemnienue, 2021 r.
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[TpumepHbIe MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. - M.: IIpocemenue, 2021 r.
Kupuk JI.A., ®usuka-8, caMocTosATEIbHBIE U KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2014 r.
®enepanbhblil ['ocynapcTBeHHbIH 00pa3oBaTeNbHbIN cTanAapT obiero oopazoBanus (PI'OC

00O). - M.: TIpocsemenue, 2021 r.

[TpumepHbIe TporpaMMbl OCHOBHOTO 0011ero oopasoBanus. - M.: [Ipocsemienne, 2021 .

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru

http://www.fizika.ru
http://college.ru/fizika/

http://www.school.mipt.ru

http://www.physics-regelman.com/

http://www.all-fizika.com/

http://interneturok.ru/ru

http://www.e-science.ru/physics

http://yos.ru
http://nuclphys.sinp.msu.ru

http://kvant.mccme.ru/

http://somit.ru
http://Mouypoxu.pd

http://uchi.ru/teachers/lk/main
http://resh.edu.ru/

http://infourok.ru
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