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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyYEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[TporpamMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyeli mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEeH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npefocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS Hay4HOro MeToja
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJAaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTH:

e HAyYHO OOBACHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH  JaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHNBaHUE MH(HOPMAIIVH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JACATEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, YUUTEIb JeiacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SIBimeHus npuponbl. PU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHBL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NYEeCKUX SBJICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHSI.

2. Dusnueckue MpuOOpsl U MPoLEaypa NPIMbIX U3MEPEHHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
W3mepeHne pacCTOSHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
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6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
apuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBRA.

JBmxenne wyactuil BemecTBa. CBS3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamm4yeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaGmiomenue  sBieHWiA,  OOBACHSIONIMXCS  MPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuu. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpOIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKopoCcTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnrogenue n3MeHeHnst CKOPOCTH MPU B3aUMOJICUCTBUM TEJl.

CpaBHeHHE Macc MO B3aUMOJIECTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.
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5. OnbITbI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBXKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Pasznea 4. /laBjieHue TBEPABIX TeJI, sKUAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y04uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJICHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcnoBue miaBaHus Ted: IUIaBaHUE WA MOTPY>KEHUE TENl B 3aBUCUMOCTH

OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIONICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTpYyKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue yCnoBuM paBHOBECHS pblUyara.

3. Usmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHre U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHH:
TeIrIonepeaaya 151 COBEpILICHUE paboThI. Bunpr TEIUIONEepEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IyYEHHUE.

KonuuectBo TemioTsl. YenbHas TEMJIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABMKEHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus raza npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/1IeHue TpU COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmronenue xureHus.

. HaGmronenne nmoctossHCTBa TeMITepaTyphl TPH TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3jieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  Toka.  DJIEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKkTpuyecKre enu U NOTPEeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JIeHICTBME MAarHUTHOTO MOJIsl HA MTPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
. I3mepeHue 371eKTpuYeCcKOoro HarpsKEHUs: BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. Bzaumonencrere noCTOAHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3JIeJICHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pEe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPHU MApaUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydeHre MarHuTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEl, JIE€MOHCTPUPYIOIIKME 3aBUCUMOCTb CHJBl  B3aHUMOJECHCTBHUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENS.

20. U3mepenue KII/L 351eKTpoABUTaTENIBHOM YCTAHOBKH.

21. ONbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHKEHUSA. PaBHOMEpHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHenHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOE JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHUE MO OKpYyXHOCTH. Ilepuon u yactora oOpalieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUsI IOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOUkHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKaTou NpyxuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHI, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPU ABUKEHUH TeEJIA M0 IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJIsi pa3roHa U JaJbHEHUIIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUWYECKHX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTro
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MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. ViccnenoBaHue 3aBUCUMOCTHU Mepuoa KOJIeOaHW MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN I'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPY>KUHHOTO MasTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IMaICHHUS.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTNIa M Tejieckoma. ['ma3 kak omnrTuueckas cuctema. BiIM30pykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moxens ria3a.

11. Paznoxenue 6e1oro cBera B CIIEKTP.
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12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBanue 3aBUCUMOCTH yTila OTPKCHHS CBETOBOTO JIyda OT YIJia
naJICHHUs.
N3yuenune xapakTeprucTUK N300paxXeHus IpeIMeTa B INIOCKOM 3epKalie.

3. HccrnemoBanue 3aBUCUMOCTH yTiia TIPEIOMJICHHSI CBETOBOTO JIyda OT yTria
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.



[Tomy4yenune n300pakeHU# ¢ TOMOIILI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparoieit
JIMH3BL.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU HX HAOIIOJEHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p Macchl M dHeprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Habmronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrtpanus uznydeHus NpupOaHbIX MUHEPAJIOB U IPOILYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. HM3MepeHue painoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWA U OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjelia peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIAaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOLIEH PUPOJE U TOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3uku Ha ypoOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HApPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXXKCHUMN
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX IPUHILUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ICTETUYECKUX KauecTB (PU3UUECKON Hayku: €€ TapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTHM O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacCHOr0 TMOBEACHUS Ha
TpPaHCTIIOPTE, HA JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000PYI0BaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcMu, NpPU3HAHKE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B pPEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aIlui, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHE TJI00AILHOTO XapaKTepa JKOJOTHMYECKUX NPoOJeM U MyTeu HuX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJOBHUSAIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Ye€pe3 MPaAKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pAa3BUTHUA B NPHUOOPETEHHH HOBBIX (PU3HUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUS JIJIS
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3ama4yn (CpaBHEHHWE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONIBIIOE HCCIAEAOBAHUE (PUIUUYECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMSI,;

POTHO3MPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMM WJIA JAHHBIX C YY4ETOM MPEIOKEHHON y4uyeOHOM
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBaTh HJIE€W, HAllEJICHHBIE HA pELICHUE 33Jaud M MOAJAep KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOW NEATEIbHOCTH, OPTaHU30BBIBAThH JACUCTBHUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
rpyImIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Hin
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYUHBI  JOCTHKEHUS  (HEJOCTHIKCHHUS) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O0OCTOSITENNHCTB, W3MEHHBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU peIIeHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIO0BOE IBWKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, Nepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IUYHBIMU CKOPOCTAMH B >KMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOM OpraHU3M, IUIaBaHUE PbIO, phIUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpEeHUs, AaBlicHHWEe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHMYeCKas pad0Ta, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KUHETUYEeCKass M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3bIBAIOIINE JTAHHYIO (DU3MUECKYIO0 BEIUYUHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBECHs phruara (0JI0ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHU4YeCKOU



SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JAaHHBIE, HEOOXOUMBIE JJI PEUIEHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTD
NOJy4€HHOM (PU3NUECKON BEIMYNHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUMoTesy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OINbITa, JeJIaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYMHBI OT
JIPYrol C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW [IBHIKEHHsSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00pa0OTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tea U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, CJenysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO Pe3yJbTaTam
UCCIIEIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIINAIBI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JIEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOHM HA WX OmHUCaHusA (B TOM YHCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOIUTh  HWHOOpPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3HMKH, COIMPOBOXAATH
BBICTYIUICHUE NTPE3EHTALINEN;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEIBHOCTh  TIPYMNINbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE T0JI€, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMs, IUIABJIEHWEe, KpUCTaJUIM3anus (OTBEpJEeBaHUE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
[0 OINHWCAHWI0 HMX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOoIOCOB, PO MAarHUTHOTO TOJS JJIsl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI SHEPTHUS, KOJIUYECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBbHAs BIIAXXHOCTH BO31yXad, JJIEKTPUYECKHU 3apsih,
CUja TOKA, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYMH, HAXOAUTh (HOPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(Gu3MYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3UYECKUX SIBICHUII,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIEIOBaHUS, BbLICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
JNIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yalM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEYEHMSI U y/IEJIBHOIO COITPOTHUBIICHUS BEUIECTBA MPOBOJAHMUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEaJO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM H CXEMAaTHYHBIM PHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUECHHUS AIIEMEHTOB JIEKTPUUECKHUX IeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKMX 3HAHUW B TIOBCETHEBHOU
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHUS B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUK HW TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBON HITH MOXKET OBITh HEJIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHUHHBIM ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
IPOIIECCOB pacHpeiensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIN:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aeopmarius
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHMYECKUE KOIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 6eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJHOE
MaJIecHUEe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€JI, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhbHOE JBIKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SBJICHUS B MPHUPOJE, OUOJIOTHYECKOE NECUCTBUE BUAMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIIeHHe, MyTh, YTrIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CXKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas »JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (DU3MYECKUH CMBICI WCIOJb3YEMBIX BEIIWYHH,
0003HaUeHUsI W €IUHUIIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEePH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsI0BOTO U MAaCCOBOTO YHCET



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBaIOIIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkou
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba M3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTh HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHUAC TaOJWIl M TPaQUKOB, JeJIaTh BBHIBOABI TIO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa M
nepuoJl KoieOaHWii MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBHITIOJTHATh U3MEPEHUS, CICIYS MPEIIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAUYEHHUE BEJIMYMUHBI U aHAJTM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3a/IaHHOW TTOTPENTHOCTU U3MEPECHHUI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJCIEH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYECHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HUX omucanus (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLEeH JTUH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH CPE/IE;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBIN 3aMpOC, HAXOAUTH



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIbHBIX NUCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar HM3y4yaeMoro pasfena (PU3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIA ~ HAYIa © TIpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
HISHHCCICHE BEMTIHAL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]I TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazueny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE Betectsa https://m.eds00.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BeIlleCTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIE COCTONHI Befmectsa https://m.edso00.ru/7f416194
Wroro no pazmeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAMITCCIOT ABIDREHHC https://m.edso00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK




https://m.edsoo0.ru/7f416194

bu6mmoreka [IOK

3.3 Crura. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [asnenue. Ilepenaya napieHus: TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMH, KUIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapretine KuKocTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe nassenne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6nmoreka [JOK
>1 Pabora u mommOCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Tlpoctbie MeXaHH3MEL > 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
53 Mexanmreckas sHepris 4 1 https://m.edsoo.ru/7f416194
Wroro no pazmeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KosmmyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubnuorexa [JOK
1.1 7
CTpoeue i cBoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Ternoste mpoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edso0o.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i i 20 2 7
OCTOSHBIN SICKIPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DIICKTPOMArHHTHAA HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHE pa3aeiioB H TeM nu(poBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmunorexa [JOK
' ONMCAaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Bsaumonericraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
1. 1
3 3axonrr coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUCCKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHMHCCKHC BOITHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DIEeKTPOMarHuTHOE TMOJe U 5 9 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nes 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI paclpoCTPAHEHHUS CBETa 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 HcnyckaHue 1 MOrIoLeHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeHie ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IIM I MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — HayKa O PUPOJIE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

dusnueckue BeTUUNHbI U UX
U3MepeHne

Ypok-uccnenosanue "M3mepenune
TEMIEPATYPHI IPU TTOMOILHN
KUJKOCTHOTO TEPMOMETpPA U JaT4rKa
TeMneparypol"

Kax ¢uzuka u aqpyrue ectecTBeHHbIE
HayKH U3y4aloT IPAPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYecKux
ABJICHUM C IIOMOLIBIO MOZEIIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJBHOCTD MOJIETA [IAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJbIe BHICOTA ITycKa"




Crpoenue BemiectBa. OMNbITHI,

7 OKAa3BIBAIOIINE TUCKPETHOE bubmmorexa [IOK
a [IHE JTUCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBY>KeHUE YaCTHUII BEIISCCTBA buGnnorexa LIOK
m https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITHI 1O
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBsI3b MeX Ty CBOWCTBAMU
BEIICCTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0CHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bu6nmoreka [JOK
13 Ckopoctb. EAUHUIIBI CKOPOCTH
p 4 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTty 1 BpeMeHH ABIKEHUA bubmmorexa LOK
YT p a https://m.edsoo.ru/ff0a0ae4
Hueprns. 3aKoH HHEPIHU.
15 BSaI/I:MO elicTBre TeJ'IpKaK puYrHa Eubmorexa I[OK
g p https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHKEHUS Tell
16 [ImorHOCTE BelecTBa. PacueT Maccel bubmuorexa [JOK
1 00BEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemmenue 3aga4q mo reme "IlmoTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmariun) NpyKUHBI OT
MPUIIOKEHHOHN CHITBI»
21 SBaenune taroreHus. Cuia TSKECTH
CBsi3b MEXy CUIION TSKECTU U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
https://m.edsoo.ru/ff0al1778
3a7a4 no teme "Cuna Tsokect”
93 Cuna TspKecTH Ha IPYTUX IUIaHETax. bubnuoreka [IOK
Pu3nuecKue XapakKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Msweperte cit. JlHamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778
CriokeHHue IBYX CHII, HallpaBJIEHHBIX
26 0 OJTHOM Hiﬂ?\i)l‘/i. ’ bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
97 Pemenue 3agad mo reme
"PaBHOn€elicTBYIOIIAA CHIT"
28 TpeHue CKOIbXEHNS U TPEHUE MTOKOSI. bubnnoreka [JOK
Tpenue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtophnas pabora «3yuenue bubnmuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CWJIBI JABJICHUS U
XapakTepa COIPHUKACAIOIINXCA
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOINICH CUJIIBI
Penrenue 3amau mo temam: «Bec

31 Tenay, «I'paduyeckoe n3ooOpaxeHue bubnuorexa [JOK
cuy, «Cuisly, «PaBHOAeCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHIT»

KoHTposbHast paboTa 1mo Temam:
«MexaHHuecKoe ABKEHHEY, «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«['padmueckoe n300pakeHue Cuim,
«Cuibn»

33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrierue ra3za. 3aBUCUMOCTD

34 JIaBJICHHS Ta3a OT 00bEMA, bubmmorexa LHOK

https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaua maBneHus TBEPABIMU
35 Tenr;len )KIjZ[KOCTSIMI/I u I1353aM1/1. bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBineHue B )XUIAKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amgau no reme «J/laBnenue B bubnmoreka [JOK
SKUIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs COCyIbl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I €CKHH Tpe
HAPABJIHCCIHHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
SKMAKOCTHBIN Hacoc
Atmocdepa 3emnn. [puunnel
CYLIECTBOBAHUS BO3YIIHOMN
41 0?:10111(1/1 3emiun 3aByIfCII/IMOCTI> bubmmorexa LOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JIaBJICHUSI OT BBICOTHI
HaJ YpOBHEM MOps
bubmuorexa [JOK
42 B LA
e¢ BO3yxa. ATMOCHEPHOE AaBIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubnnoreka [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocgepHoe bubnnoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3agau o reme
"ATtMmocdepHoe gaBneHue"
JleficTBHE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJI0 bubmmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [JOK

JIEUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE
B JKHJKOCTbY

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHast paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca
Tela B BOJIE OT 00bEMa MOrpyKEHHO
B XKUAKOCTb 4HaCTHu TEJia»

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

50

II;maBanue ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpyrnpoBaHue apeomMeTpa uiu
KOHCTPYHUPOBAHUE JIOAKHA U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxomniaBaHuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas paboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomnaocTs. ETUHUIEI MOIITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
MoaBEME IO JecTHUIE"

56

IIpocteie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peryare

57

KonTponbhas pabota no teme
«/laBiieHue TBEPIBIX TEJ, KHUIKOCTEH
1 Ta3oBy» / Beepoccuiickas
npoBepovHasi paboTa

58

PesepBHeIit ypok. Pabora ¢ TekcTramu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe




1o TeMe «JlaBiieHre TBEPIBIX TEII,
KUJKOCTEH U Ta30By / Beepoccuiickas
poBepoyHas pabora

59

Peryaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas pabota
«MccnemoBanue yCiaoBUi paBHOBECHSI
pbIuara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o Teme «Y CIOBUA
pPaBHOBECHSI pblyara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nose3noro necTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/[ HakinoHHOM
TTOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SJHEeprusl.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
WU3MEHEHHUS] KHHETUYECKON 1
NOTEHLMATIBHON PHEPTUH ITPU
CKaTbIBaHUM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

66

KonTpomnpHas pabota mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS




67 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "Mexannueckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHsIil ypok. Pabora ¢ TekcTamu
68 no teme "Pabora. MouHoCTb. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEpAOrO, KUAKOTO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco6st 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunpl Teronepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "HccnenoBanue siBJICHUS bubmunorexa [JOK
TEII000MEHA TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tena
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yIEeIbHOM TEMJI0EMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnuotexa [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHOM TEIUIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopnas
pabota "Onpenencane
OTHOCHUTEJIBLHOM BIIAXKHOCTH BO3TyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeencHue
BIIQXKHOCTH BO3/1yXa

24

[TpuHIMIIBI pabOTHI TEMIOBBIX
nsurareneid. [lapoBas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurarens.
TenmoBble ABUTATEIN U 3aIIUTA
OKPYKAIOLIEH Cpe/Ibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPAIICHUSA
OHCPTIYH B TCIJIOBBIX IMpOLECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUH
BemecTsa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TerioBEIe saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHIYKIHUEN U ITpU
COMPUKOCHOBEHUH"




B3aumMozeicTBue 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpspkeHHOCTD 371€KTPUUYECKOT0 bubmumorexa [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snextpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bubnnoreka [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0
36 cyulecTBoBaHus. McTouHukmn bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO T0JI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlJIax, bubmmoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue u peryiupoBaHie CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
Bonst™etp. JlaGoparopHas paboTa

bubmuorexa [JOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
Jlaboparopnas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKAa, UYILEro Yepe3 pe3nucTop, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCIEA0BATEIBHOM COCIUHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA IIPU 1 bubnuoreka [IOK

napajuieIbHOM COeAMHEHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3a1a4 Ha npuMEHEHUE

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AA P https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60prI u II:/IOH_II}I)OCTI/I SHGKTpI/I‘ICCKOFO Eubmorexa ITOK
P Y P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubmaorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosIHHEIE MATHUTEI, UX
B3aUMOJECHCTBUE
55 Ypok-uccnenoranue "M3yuenue bubnnoreka [JOK
HOJIEW ITOCTOSHHBIX MAarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nmosie. MaruuTHoOe 1oJie
56 3eMIIM U ero 3HaYeHue JUIsd )KA3HU Ha Bubmorexa ITOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3aps/Ibl.
57 JapsHKEHHBIE Tela U UX bubmaorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSIHHBII
AIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKUE 3aPAIbL.
P P Bummorexa [IOK
58 3apsiKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepouHas paboTa

59

PesepBHeIit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

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

60

OmneIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpoABUraTeib OCTOSIHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI eKkTpoaBuraTens"”

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

63

OmneiTel Dapanes. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

64

Onexrporeneparop. Crocoob!
MOJTYYCHUS DIICKTPUICCKON SHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIeKTpUYECKue u




MArHUTHBIE SIBJICHUS"

KonrponsHas pabora no teme

66 "DJIEKTPUUECKHE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PezepHblil ypok. Pabora ¢ Tekctamu 1 bubmumoreka [IOK
o teMe "Temtosele gBneHus" https://m.edsoo.ru/ffO0acc5e

68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
o Teme "MaruutHsie SBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara nudgposbIe
Tema ypoka KonTpoabubie | IlpakTuueckue p
n/n Bcero u3yuyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHnn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsIMONIMHENHOE Bu6mmotreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnmnorexka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpPEHHS Tella Mpu 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe nagenne teia. OIBITH 1
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK
okpyxxHoCTH. [Tepnosa u yactora https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
11 IlepBeb1it 3ak0oH HproTona. Bekrop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmoteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpuMeHeHue bubmmoreka [JOK
3axk0HOB HproTOHa https://m.edsoo.ru/ff0aeb6c
Bbu6motreka [JOK
15 Cuna ynpyroctit. 3akon Iyka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnast pabora «Ornpezenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Cuna Tpeiis https://m.edso:)_.I ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoreka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
kod(dulreHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
99 Cuia TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpoxk-koHpepenuus "JIBrmxeHue Ten

23 BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemenue 3aga4d no teme "Cuia
24 TSOKECTU U 3aKOH BCEMUPHOIO bubmorexa LIOK
. P https://m.edso0.ru/ff0af5fs
TATOTEHHUS
o5 [lepBas kocMHuyecKkas CKOPOCTb. Bbu6motreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOW TOUKH.
AOCOIIIOTHO TBEPIOE TEIIO.
26 PaBHoOBecue TBép Oro Teja ¢ bubmorexa HOK
. N pA https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOW OChIO BpAIlICHHMS.
MowmeHnT cuibl. LleHTp TsoxecTn
PaBHOBecue MarepuanbHON TOUKH.
AOCOMIOTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OChIO BpAIllCHMUS.
MowmenT cuisl. LeHnTp TsKecTH
28 Pemenue 3agaa mo reme "MomeHT bubmmoteka IIOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJBLHOM paboTe
29 10 TEME "MexaHHqu:Koe BI/II:KeHI/Ie bubmmorexa TIOK
. | 8 ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Tei
KonrtpoasHas padbora mo reme
30 "Meszqu(:K(I))e BIDKEHHE bubmorexa HOK
N 8 | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tei
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuotexa [JOK




COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIIPYTO€ B3aUMOJICCTBHE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/Ff0b0ag4
35 PabGota cHIIBI TSDKECTH, CHITBI bubnuoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEPTUM U PabOTHI.
[ToTrenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUS YHEPTrUM» https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonebaHusl. bu6muoreka [JOK
BreinyxxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasiTHHUKH




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
MIPY>XUHBL X MACCHL ITPy3a»

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUO0/Ia KOJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHu4yeckux BoJH. [IponoabHbIe 1
MOTIEPEUHBIE BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "HabmroneHue
3aBHUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
uHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe

bubnunoreka LIOK




110 TeMe "3aKOHBI COXPaHEHMUS.
Mexannueckue KojieOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KonrponsHast pabora no reme

95 "3akoHbl cOXxpaHeHus. Mexanndeckue
KoJieOaHMS U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
N bubmuoreka [{OK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edso0.ru/ff0b2c6ec
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3aa4 Ha onpeseneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK




MPCIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOe BHYTpEeHHEE OTpaXKeHUE
cBerta. Mcrosap30BaHue MOJIHOTO

bu6nmoreka [IOK

65 BHYTPEHHETO OTPAKECHHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
Jlaboparopuas pabdota "Hccrnenoanue
66 3aBHCHMOCTH YTIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3ayx-cTekyno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [Toctpoenue n3o0paxeHuit B THH3aX https://m.edsoo.ru/ffob4dda
JIaGoparopnas padora "Onpenenenne
70 q)OKyEHor(P; pachos{HHs[ 17§ OII)ITHqGCKOfI bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIeH JTNH3HI"
7 Ypok-koupepennus "OnTudyeckue bubnnorexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "leexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceera B CIEKT.
74 Omnertel HetoToHa. Crioxkenune bubmmorexa [JOK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus

https://m.edsoo.ru/ffOc0f4c




CBCTa

Jlaboparopnas padota "OnbITHI 11O
pas3oKeHuIo 6eJI0ro CBeTa B CIEKTP U

bubnunorexa LIOK

7
> BOCTPHATIIO HBETA [IPSAMETOR HpH Hx https://m.edsoo.ru/ffOcOe2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bunbTph"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOICTBA CBETa: IUCIIEPCHS,
uHtephepennus u qudpakmms"
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u morjouieHue cBera
79 atomoM. KBauThbl. JInneluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypoxk-nipaktukym "Habmtonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI brbmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
CrpoeHne aToMHOTrO0 sinpa. HyknonHas bubmmnoreka HOK
82
MOJEIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: but6mmorekxa [IOK
"PanuoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
86 Ypok-koHpepenus "PagunoakTuBHbIC bubnuotexa [JOK

W3JIyYEHHS B IPUPOJAE, MEAULIMHE,

https://m.edsoo.ru/ff0c2126




TexHuke"

87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsA0BOI0 U MacCOBOIO
qucel

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau o reme "Snepueie
peaxkuun"

90

Peakuuu cunTes3a u nenenusd saep.
Uctounuku sHeprun CosiHIa U 3BE3]T

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. [leiictBus
PallMiOAaKTUBHBIX M3JIy4E€HHH Ha )KUBbIE
OpraHusmsl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBbie sBaeHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DJEKTPOMArHUTHBIC BOJTHBI.
KBanToBsbie siBneHus"

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHbie pabOoThI 110 Kypcy
"B3aumoneiicteue ten"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2572




[ToBTrOopenue, o6o0menue. Pemenue

bub6nmmoreka [IOK
96 pacUeTHBIX U KaYECTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTropenue, o6o0menue. Penenue
bubnunoreka LIOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpEeHmE, 0600IIECHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubmorexa IOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MECXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 texctaM 1o TeMe "Konebanusg u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Padora ¢
101 TekcTtaMi 110 TeMe "CBeTOBbIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTtamMH 1o TeMe "KBaHToBas u 1
anepHas gpusnka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNUECKUX SIBICHUN

14

1.5

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel M (DU3MUECKHUE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYTUPOBKY 3aKOHa H  3allMChIBAaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tel, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATH IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NUYECKHUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUSI, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

yYCJIOBUA 3aJadd  3allMCbIBAaTb KpPATKOE YCIOBHC, IIOJACTABJIATH




buznyeckue BeIUYMHBI B (OPMYJIIbI M MPOBOJUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUs 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yjbTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
Gu3MYeCKUX  CBOWCTB  Tel:  (opMynmpoBaTh  MPOBEPsieMbIC
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTHM  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUS, CIEAYS NPEITI0KEHHOMY ILIAHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEeJI0KEHHOW MHCTPYKIMU: TPU BBINOJIHEHUN U3MEPEHU coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofarh TMpaBWia TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

71a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JCUCTBUS HN3Y4YEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OINHMCaHUS,
UCIONIBb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)

MPAKTUYECKOT0 UCIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B TTOBCETHEBHOM




KU3HH 1711 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIB30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIIpaBOYHBIE MaTepualbl, pecypcbl cetu HHrepHer, Bianersb
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHusi HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
rpPaMOTHO UCHOJb30BaTh HW3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIJIEHUE NPE3EHTaLlMEN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILCHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

1.3

pa3jinydaTtb SABJICHUA M0 ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I'—I€CKO€ SIBJICHUC
pacrio3HaBaTb MPOABIICHHEC HN3YUCHHBIX q)HSquCKI/IX SBIICHUN B

OKpYyzKaromeM MHpe, B TOM YUCIIC (1)I/ISI/I‘-IGCKI/IC SABJICHUS B MPHUPOAC,




14

1.5

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTHh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBIICHUS W TPOIIECCHI,
HCIIOJIb3Ysl HW3YyYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YeCKoe

BBIPAXXCHUC

1.6

00BSACHATH (hU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOICTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (bPI?»I/I‘leCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(bU3MYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIACAT
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

1.10

MPOBOANWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC
MPENINONIOKeHHUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCEM aHAJIOT'OBBIX

HpI/I60pOB U JaTYUKOB (1)I/I3I/IHCCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThLI




HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTh  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUM:
IUTAHUPOBAaTh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpPEHUs, CIeAys  MPEeAoKEHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U TrpaduKoB,

ACJIaTh BBIBOALI 11O PE3yJibTaTaM UCCICOAOBAHUA

MPOBOAWTH  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL npaBujia TCXHHUKH 0€e30I1acHOCTH 1810)51 pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJISAITH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM H IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npruOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOI0 IOBE/IEHUS B OKpYKarolllel cpeie

OCYIIECTBIISATh TOUCK MHGOPMAINHN (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBITh HeﬂOCTOBepHOﬁ

1.18

UCMOJb30BaTh NPU  BBIMOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIMTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

€03/1aBaTh COOCTBEHHBIC MMChMEHHbBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM HMCCJICOBATEILCKON  JCSATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHbIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3UUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CIECIUTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ B JESATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJCHHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

13

14

1.5

pacrio3HaBaTh TpOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXaroIleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH
CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN

ONKCHIBaTh H3YYEHHbIE CBOHCTBA Tel U (PU3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakTOBaThb  (U3MYECKUIl  CMBICA  HCHOJb3YEMbIX  BEJIHUYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITHMYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(U3UYECKUX BEITHMYNH

XapaKTEpHU30BaATh CBOICTBa TCI, CbI/ISI/I'-IeCKI/Ie SABJICHUSA W ITPOLCCCHI,

HUCIIOJIB3Ysl H3YYCHHBIC 3adKOHBI, IIpU 3TOM HOaBaTb CJIOBCCHYHO




1.6

1.7

1.8

1.9

1.10

GbOopMyNUpPOBKY 3aKOHa W  3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (PU3MUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

bu3nUecKux SBICHHUH, PU3NIESCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3afadyu (omUparoIuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢usnueckue BEIUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIUE WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHUusi, IPOBOJUTH pPacuéThl U OLEHHUBATh PEATUCTHUYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH HMOMOIIN
(Gu3MUeCKUX METOJOB, MCIOJb3Ysl ONMCAHUE HCCIEAOBAHUS, BBIACIATH
IIPOBEPSEMOE TIPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpAaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTHh TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHMI,
ompefienss CcpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuE coOuparoiield JUH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEJIMYUH C
MCIOJIb30BaHUEM MPSAMBIX M3MEPEHUM: MIAaHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 11O pE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEPEHHs  (U3UYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY

U BBINOJIHATH U3MCPCHUSA, CICAYS HpeI[HO)KCHHOf/'I HHCTPYKIUHU,




1.13

BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE
pEe3yJbTaThI C YYETOM 3aJaHHOM NOTPELIHOCTH U3MEPEHUI
coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢

J1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHbBIE IMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJO, TOYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMma, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUHM Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl OCTPOCHUS U300paKEHUH B IJIOCKOM

3epKajie u coOuparoIeii TuH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYCCKUX 3HAHUI B IOBCEIHECBHOM
KU3HU  JJig  oOecriedeHus: 0e30MacHOCTH Tpu  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUHN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPEJEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypchl ceth VHTepHeT; BIageTh INpUEMAMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HCTOYHHUKOB (bI/I3I/I‘{CCKOFO

coJlepKaHusl, MyOJIMYHO MPEJCTaBISITh Pe3yJbTaThl MPOEKTHOW WM




1.21

UCCIICOBATEILCKON  AEATEIBbHOCTH, P 3TOM  TI'PAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpPE3EeHTAlMed ¢ y4€ToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (DU3NUIECKUX
IPOLIECCOB paclpesessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb TIPYIIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
®duznueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@duznyecknue BenW4YMHBL. V3Mepenue — (uzmUecKux
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

HA0I0IaEMOTO SIBJICHUS

Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOIeIIeH

1.5

[TpakTryeckue paboOTHI:

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue temmepaTypbl MPHU MOMOIIM KHJIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

2.2

2.3

24

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MEpHI.
OneIThl,  10Ka3bIBAOIIME  JUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuxenne yactui BemiectBa. CBsi3b  CKOPOCTH
JIBIDKEHMSI YacTHL ¢ TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, mupdysus

B3aumopeicTBie yacTHIl BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE

ArperaTHble COCTOSIHMSI BEIL[ECTBA: CTPOCHHE TIa30B,
KUAKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX)  Tell.

BzanmocBs3b MCXKOY CBOMCTBaMM BCIIECCTB B pPa3HbIX




2.5

2.6

arperaTHblX COCTOSAHHUAX H HX aTOMHO-MOJICKYJISAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[TpakTuyeckue paboOTHI:

Onenka jauameTrpa aToMa  METOAOM  psioB  (c
UCToNIb30BaHueM ¢Gotorpaduii).

OnbITh! 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI o 00OHapyXEHUIO JEUCTBUSA cuil

MOJICKYJISIPHOI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPaBHOMEPHOE JIBUKCHHE
3.9 Cxkopoctb. CpenHsisi CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTu u BpeMeHU JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mmepa HHEpTHOCTH Tena
34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €JMHHIIE 00bEMA BEILEeCTBA
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' ITOMOIIBIO TUHAMOMETpPA
37 SIBnenue tAroreHus u cwia TsokecTu. Chia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHue CKOJIBXKEHUS U TPEHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxeHue cuj, HaANpaBJICHHBIX 110 OAHOM IPSMOM.
. PaBHOelcTBYIOIIASA CHIT
[TpakTiueckue paboThI:
OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
3.10 (mapuka B KUAKOCTH, MOJENIU  DJIEKTPUYECKOIO

aBToMoOmIs u Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIBKEHHS Opycka WJIH IIapukKa T0

HaKJIOHHOM IIJIOCKOCTH. Onpez[eneHI/Ie IINIOTHOCTH




TBEPIOTO Tena. OnblITHI, JEMOHCTPHUPYIOILHE
3aBHCUMOCTB pacTshKeHUs (AedopMariu) MmpyXKHHbBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIIpHUKaCaAOIIUXCA HOBGpXHOCTCfI

du3ndeckre SBICHUSA B IIpupoac: IMpuUMEPbI ABUKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW U HEXHUBOU IPUPOJE,
JIEMCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHUYECKHEe yCTPOMCTBA: TUHAMOMETP, IO IITUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1

4.2

4.3

I[aBJ'IeHI/IC TBépI[OFO tena. CrocoObl YMCHBUICHUS U

YBEJIUYCHUS AABICHUSA

JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a OT 00bEMa,
TeMIepaTypbl

Ilepenava naBieHHs] TBEPABIMHM TEJIAMM, KUAKOCTIMU U

razamu. 3akoH Ilackans. [TneBMaTHUYeCcKHe MallTMHEI

4.4

3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
I'uapocratuueckuit mapagokxc. CooOmaronmecs cocyabl.

FanaBaneCKHe MCXaHU3MbI

4.5

4.6

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUSI BO3AYHIHON 000m0uku 3emuind. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armocdepnoro napnenus. I[IpuGopsr miis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA

4.7

4.8

4.9

JleficTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
Tesno. BelTankuBatromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxonnaBanue

[TpakTueckue paboThI:

HccrnenoBaHue 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa MOTrpYy:KEHHOM B JKHUIKOCTH YacTH TeJa.
Ornpenenenrie BHITAIKMBAIONICH CUJIBI, IEUCTBYIOIIEH Ha

TE€N0,  NOrpyXkEHHOoe B  JKHAKOCTb.  [IpoBepka




4.10

411

HE3aBHCUMOCTH BBITAJKUBAIONIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIECH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOW B XKUJKOCTh YAaCTHU Tejla U OT IIOTHOCTH
JKHIKOCTH. KoucrpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOAKA W  OmpeaeiieHue  e€

rpy30N0AbEMHOCTH

du3znueckue SABJICHUSA B npupoac: BJIMSAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKHUBOM OpraHusM, IJIaBaHHEC

pBIO

TexHu4eckne YCTPOWCTBA: COOOIIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJAONPOBOJA, THAPABINYECKUNA Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanuueckas MOIIHOCTh
£ 3 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' I0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBmio»  MexaHuku.  Koaddumment
9.5 M0JIE3HOTO nercTBUS MEXaHHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
o.7 Kunernueckas sneprus
£ g [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHEHUs U
. COXpaHEHHUsI MEXaHUUYECKOW SHEPTUH
[TpakTudeckue paboTHI:
Ornpenenenne pabOThI CUIIBI TPEHUSI MPU PAaBHOMEPHOM
£ g JBIKEHUM TeJda 1O TOPU3OHTAJIBHOM TOBEPXHOCTH.

HccnenoBanue YCIIOBHI paBHOBECHS ppIyara.
N3mepenune KIIJ[ HakimonHol mnnockoctu. M3yudeHue

3aKOHA COXpaHCHUA MEXaHUIEeCKOM OHEpPIrun




@dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
YeJoBeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJABUXKHBIA U
511 HETOJABMKHBIM OJIOKH, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasjiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHSI  MOJICKYJISIPHO-KWUHETHYECKON
61 TEOpUM CTpOEHHUs BemiectBa. Macca u  pa3mepsl
' MoJieKya.  OmnbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
6.2 cocTossHuM BemiecTBa. Kpucramiuueckue M amopgHsble
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacliupeHye u cxxaTue
56 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
. TEMJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPIHH: TeIIonepeada u CoBepIeHue padboThl
68 Bunsl Temonepenadu: TEIIONPOBOTHOCTh, KOHBEKITHS,
' W3ITy9YeHUE
KommyectBo  TemnoTel.  YienbHas — TEIIOEMKOCTB
6.9
BEIIIECTBA
6.10 TenmooOMeH u TemIIOBO€ paBHOBECHE. Y paBHEHUE




TEILUIOBOTO OalaHCca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

VY nenbHas TeIuioTa IUIaBJICHUS

6.12

[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpPHOTro

JaBJICHHUA

6.13

BirasxxHOoCTB BO31yXa

6.14

6.15

6.16

6.17

BHGPFI/ISI TOIIJIMBA. yI[CJIbHaSI TCIIOTA CropaHusia

[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
TEIJIOBOI'O JBUTaTelIsd. TemoBhIC NBHTATE/IM M 3alllMTa
OKpY>KaroIlEeu Cpeibl

3aKOH COXpaHEHMS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX

nporieccax

[IpakTuueckue pabOTHI:

OnbIThI no 00HapYKEHUIO JIeHCTBUS cui
MOJICKYJISIPHOTO TTPUTSIKEHUSI.

OnpIThl 1O BBIPALIMBAHUIO KPHUCTAIOB IOBAapPEHHOMN
COJIU WJIU caxapa.

OnbIThI 110 HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPBIX TEIL.

Ormpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HAarpEeBaHUS I OXJIKICHUS.
[IpoBepka rumnoTe3bl JMHEWHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Tella B
pe3ynbTate Terionepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUs TEIIOOOMEHA MTPU CMEIIMBAHUHU
XOJIOJTHOW U TOpsiY€N BOJBI.

OnpeneneHne KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO

BOJIOW TIPH TEIUIOOOMEHE C HarpeThiM METAJUTMYECKUM




LAITUHIPOM.

OmnpeneneHne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mporiecca UCIapeHus.
OrnpezenieHne OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

OmnpexneneHue yaeapHON TEILIOTHI IIIABJICHUS JIbJA.

6.18

6.19

@dusnyeckue SBIEHHUS B IPUPOAE: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIpHBbIE SIBJIEHUS B IPHUPOJIE,
KpUCTAJJIBI B Tipupoe, u3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,
UHes, CHera.

TexHuyeckue  ycTpoOMCTBA:  KalWJUIAPBL, MPUMEPHI
WCIOJIb30BaHUS KPUCTAIUIOB, KHJIKOCTHBI TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MHapoBas TypOuWHa,

ABUT'aTCJIb BHYTPECHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsioB
BzaumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO

7.3 nons. lIpyHIUD cyneprno3unuu AIEKTPUYECKUX TOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsfoB. JIEMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHuku u
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

- ONEeKTpUYEeCKUd  TOK.  YCIOBHA  CYyLIECTBOBaHMS

' ANEKTPUYECKOTO TOKA. VICTOUHMKHN IOCTOSTHHOTO TOKa

JeiicTBus ANEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KHUIOKOCTAX U I'a3dax




Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpshKEHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenpHOE W HapajUIENbHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENTH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAUYEHME JUJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTo TOKa.
7.16

[IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

DNeKTpoABUTaTellb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTpPOMCTBaX M Ha

TPaHCHIOPTE

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

nHaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. Crnioco0sr MOJIY4eHUS
7.19 JEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMM  Ha

BO300HOBJISIEMBIX HUCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH

Y TIPU COTPUKOCHOBECHHH.
7.20

UccnenoBanue nA€MCTBHSA DJIEKTPUYECKOrO OIS  Ha
MPOBOJIHUKU U JAUDJICKTPUKH.

COopka u mnpoBepka palbOTHI BJIEKTPUUYECKON Ienu




7.21

IIOCTOSHHOT'O TOKa.
H3MepeHue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryampoBaHue HAPSAKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha pe3UCTOpeE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
3JEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOTO CEYCHUS U MaTepHalia.
[IpoBepka mpaBuia CIOXEHHUS HANPSHKEHUW  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHJIBI TOKA MPH MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKAa, MAYLIErO0 Yepe3 Ppe3ucTop.
OmnpeneneHre  MOIIHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTtope. VMccaenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJCHUCTBHS IIOCTOSHHBIX MAarHHTOB.
N3yuenrne MarHuTHOTO MOJISt MOCTOSTHHBIX MAarHUTOB NPHU
ux o0beAWMHEHWHM ©  pasneneHuu. VccimemoBanue
JNEHCTBHUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJCICTBUS KaTyIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUWs TokKa B Karymke. V3ydeHwue

HCﬁCTBHﬂ MAaroiMTHOIrO I1oJii Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. ONEBITEI o

HUCCICOOBAaHHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ WHAYKIUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

dusznueckue SABJICHUA B npupoac: SJICKTPUYCCKHUC




7.22

ABIEHUsI B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE MoJje 3eMiiu, Apeld Mo0CcoB,
POJIb MAarHUTHOTO TOJIA JUISL )KU3HU HA 3eMiie, MOJISIPHOE

CHAHUC

TexHuyeckue ycTpoMCTBa: 3IIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpeIOXPaHUTENU, JIIEKTPOMArHUT, DJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOSAHHOI'O TOKa

9 KNIACC
Kon
Kon anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe JABWKEHHE. MarepualibHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE NPAMONTMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimonuHeitHoe aBuxeHue. CpemHsis

8.4 W MTHOBEHHas CKOpPOCTb Tella IPU HEPAaBHOMEPHOM
JIBUKCHHUH

8.5 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE

8 ' JIBUKCHHE

8.6 CBobOoanoe nagenue. OneiTh [anunes
PaBHOMepHOE nBHMXKEHME 1O OKpyxHOcTH. Ilepnon m

8.7 gacToTra oOpameHus. JImHelHas W yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [lepsriit 3akoH HeloToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroToHa

8.11 [TpuHIUTT Cynepno3uiuu CUil

8.12 Cuia ynpyroctu. 3akoH ['yka




Cuna TpeHHs: cuja TPEHMs CKOJBKEHHUS, CUJIa TPEHUs

8.13 MOKOS, IPYTHe BUABI TPEHHS
814 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHSL.
' VYckopeHue cBOOOIHOTO NaIeHUs
8.15 Jewxenue  mimaHer  Bokpyr — Connma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPOE
8.16
TEJIO
817 PaBHOBecue TBEpHOro Tena ¢ 3aKpElIEHHOM OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 PabGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [lorennuaneHast dHeprus Tena, MOJHATOIO  Haj
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanbHas 3HEPTUs CKATON MPYKUHbI
Kunernueckass sHepruss. Teopema 0 KHHETHYECKOM
8.25
SHEeprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboTHI:
OrmpeneneHne CpeHe CKOPOCTH CKOJBXKEHHUs Opycka
WIM JBW)KEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpPEHUsl Tella TPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAaKJIOHHOM TNIOCKOCTH.
827 HccnenoBanme 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH

PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CTW TIPH PABHOYCKOPEHHOM
JIBUKCHUH O€3 HadallbHOM CKOpPOCTH MYTU OTHOCSTCS
KaKk psAJI HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCHUMOCTHU CHJIbI TPCHUA CKOJIBKCHHA




8.28

8.29

OT CWIBl HOpPMalbHOTO JnaBieHus. OmnpenencHue
kodddunmenTa TpeHus ckoibxkeHus. OmnpenerneHue
KECTKOCTH TpPYXHHBL. OnpeneneHue padOThl  CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPH30HTAILHOW TOBepXHOCTU. OmpenencHue padoThI
CWIBl  YyOpPYrocTM  IpU  HOIBEME  Ipy3a C
WCIOJIb30BAHUEM  HETOABIKHOTO M TOJBH)KHOTO

OJ10KOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUIMBBI U OTJIUBBI,
nBuKeHne I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CIHUJAOMETP,  JAATYUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

- KoJeOaHuii: Iepruo, 4acToTa, aMIUIUTYAa
9.9 MaremaTuueckuit u IPYKUHHBIN MasiTHUKHU.
' [IpeBpatenue SHEPrUM NpU KOJICOATEITHEHOM JIBUKCHUT
93 3aryxatomme KoneOanus. BbIHYXIeHHbIE KoJeOaHMs.
' Pesonanc
Mexannueckue BOJIHbI. CBONHCTBA MEXaHUYECKUX BOJIH.
9.4 [IpomonbHBIE ¥ TIONIEpeYHBIE BOJHBL JlTMHA BOJHBI H
' CKOpOCTh €€ pacnpocTpaHeHHs. MexaHuyecKre BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3ByK. ['/pomMKOCTh U BbICOTa 3ByKa. OTpaxkeHne 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboTHI:
OmnpeneneHnne 4acToThl W Tepuojia  KoyeOaHWi
MaTeMaTHYECKOr0 MasiTHUKA.
Ompenenenne 4acTOTBl W TEpHOJa  KoJeOaHUM
9.7 MIPYXKUHHOTO MasiTHUKA

HccnenoBanne  3aBUCHMOCTH  [EpHOJAa  KOJCOAHHI
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCHMOCTH  MEpHUOaa  KOJCOaHH

IIPYKUHHOTO MasiTHUKAa OT Macchl rpysa. lIposepka
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HE3aBUCHUMOCTH nepuosa Kose0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH
npyxuHsl. I3mepenune yckopeHus cBoOOIHOTO aieHUs
dusnueckue SBJIECHUS B IPUPOAE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LlyHaMH, 9XO0
9.9 TexHuueckue ycTpOHCTBa: 5XOJIOT, MCIIOJIb30BaHUE
' yIABTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 DOnexkrpoMarauTHas npupoaa csera. CKOpPOCTh CBeTa.
' BosiHoBbIe cBOICTBaA cBETa
[IpakTuyeckue paboTHI:
10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MIOMOILIBbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B NpuUpoAe: OHOIOrHyeckoe
10.5 neiicTBue BUJIUMOTO, yIBTPaduOIETOBOTO u
PEHTTE€HOBCKOT'0 U3ITy4eHUH
106 TexHuueckue YCTpOMCTBA: HCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounvku cserta
11.2 [IpsimonuHETHOE pacpoCTpaHEHHUE CBETa
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenne cBeta. 3akOH MPEIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop jtyyen B TMH3E
116 Ontuyeckast cucrema ¢oroarnmapara, MHKPOCKONA W
' TEJIeCKOIa
117 I'maz kak onTuyeckass cucreMa. biau3opykocTs H
' TATbHO30PKOCTh




Paznoxxenue Genoro ceera B cnektp. OnbiTel HeioTOHA.

118 CrnosxeHue ceKTpajabHbIX 1BETOB. Jlucnepcus ceera
[IpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCUMOCTH  yIVIa  OTPaKEHHS
CBETOBOI'O JIy4a OT yIJla NaJeHHUs.
N3ydyenune xapakTepuUCTHUK H300pa)KeHUs mpeaMmeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanue  3aBUCUMOCTH  yIVIa  MPEJIOMIICHMS
CBETOBOI'O JIyya OT yIJja [aJeHusl Ha TPAHULIE «BO3YX —
11.9 CTEKJIO».
[Tonyyenne u300paKeHWH C MOMOIIBIO COOMpAIOIICH
JIMH3BL.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS M ONTHYECKOMN
CHJIBI COOMpArOIIEH TNH3HI.
OnbIThI 110 Pa3JIKEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbIThl 10 BOCHPUATHIO I[BETA NIPEIMETOB IMPU HX
HaAOJIIOCHNH Yepe3 IBETOBBIE (PUITBTPHI
®dusnyeckue sABIeHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 11BE€Ta TeJ, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBeT HEeOa, pedpakiius, pagyra, MUPax)
111 Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopna w mnmanerapHas MOJENb aToMa.
' Mogens aroma bopa
129 Hcnyckanne W MOTJoLIEHUE cBeTa aToMOM. KBaHTHI
' JInnenyaTele CIIEKTPHI
19 12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Ctpoenne atomHoro szapa. HyknoHHas wmonenb
' aTOMHOTO siipa. M30Tons!
125 PanuoaxkTtuBHble npeBpamienus. llepumon mnomypacmana
' aTOMHBIX SI7IEP
126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiOBOTO U

MaCCOBOI'O YHUCEII




12.7

DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

PeaKHI/II/I CHUHTE3a U ACIICHUA AOECP. Hcrounukn OHEpIrun

12.8
ConHua u 38€311
12.9 Snepnas osHepretuka. JlecTBUE  pagMOAKTUBHBIX
' W3JIy4eHUH Ha KUBbIE OPraHU3MBbI
[IpakTuueckue paboOTHI:
HaGntonenne CIUIOMIHBIX M JIMHEHYAaTBIX CIIEKTPOB
12.10 U3ITy4eHUSI.
HccnenoBanne TPeKOB: M3MEPEHHME SHEPTUU YACTHIIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usznyeckue SBICHUSA B INPUPOAC: €CTECTBEHHBIN
pPaAMOaKTUBHBIN domn, KOCMHUYECKHE Ty4H,
12.11 paAMOaKTUBHOE U3JIy4YeHHE MPUPOTHBIX MHHEPAJIOB,
JEUCTBHE PAJNOAKTUBHBIX W3JIy4YCHUH HAa OpPraHU3M
YeloBeKa
1912 Texuuueckue yCTpoOiicTBA: CHEKTPOCKOTI,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoe ®PI'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTH SIBJICHUH TPUPOABI, O POJH DSKCIECPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKH B pPa3BUTHH
CCTECTBCHHBIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIIOIUH
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHHE MHUpa, O BKJAJAEC POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BEIIECTBO M IIOJE), O IBM)KEHUHU KakK
Croco0e CyIIecTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH
CTPOCHHUsSI BEUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUM NPUPOJBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3anyaTh sBJICHU 110 ONMCAHUIO UX XapaKTEpHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpYXalOUIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arrIapara M CHMBOJIMYECKOI'O
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€Il (bI/I3I/I‘-IeCKI/IC SABJICHUA,

UCTIONB3Ys GU3UIECKUE BETUIHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHHs MpaBwiI 0€30MacHOro Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBIICHUM:

YMEHHE CaMOCTOSATEIBbHO COOMpATh IKCIEPHUMEHTATbHYI0 YCTAaHOBKY

W3 JaHHOTO Habopa 0OOpYyIOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ




OIBITA U 3aMMCHIBATD €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTh  MCCIEJNOBAaHUE IO  MHCTPYKLHUH,  IPEICTABIATh
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKOB, yYUTHIBATh IOTPELIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yiIbTaTaM

HUCCICI0OBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHne oOBACHATh (PU3MUECKHE TPOIECChl U CBOMCTBA TN, B TOM
4yucjie€ M B KOHTEKCTE CUTyalUHd INPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHHU M, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

VYMenne pemarb pacu€TtHble 3amaun (Ha 0aze 2 — 3 ypaBHEHH),
UCIIONB3YS 3aKOHBI W (OopMysbl, CBsA3BIBaOIIKME (PHU3UUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXOoIuMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHLIE JaHHEIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL ITOJTYYCHHOI'O
3HaueHUs (PU3MUECKOI BEIMUYMHBI, YMEHUE OMPEIENATh pa3MEepPHOCTh

¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEIICHUH 3adauu

YMmenune XapaKTCPU30BaTh  IMMPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX
yCTpOI‘/’ICTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX MPOLECCOB IO NX OIMMCAHUIO, UCIIOJB3YysA 3HAHUA O
CBOMCTBaX (I)I/IBI/I"ICCKI/IX SBJICHUN U HCO6XOI[I/IMBIC (I)I/ISI/I‘-ICCKI/IC

3aKOHOMEPHOCTHU
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YMeHHe UCNONb30BaTh 3HAaHUS O (U3WYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 11  oOecrieyeHHss O€30MacHOCTH  NPH
oOpamieHUn ¢ OBITOBBIMH  TNPUOOpaMHU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAroIIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH MPHUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OneiT moMCcKa, NpeoOpa3oBaHUs U MpeACTaBleHUsS HHPOPMAIUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWHA W
JIOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  YMEHHME  MHCHOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAaMU  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe aBwkeHHe. MarepuanbHas Touka. Cucrema  OTcyéra.
' OTHOCHUTEIBHOCTD JTBU)KEHUS
19 PaBHOMepHOE U HepaBHOMepHOe aBWXKeHHe. CpenHsisi ckopocTh. Popmyna s
' BBIYUCIICHUS CpeiHe ckopocTH: V = Sft
PaBHOMEpHOE TpsSMOJIMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TEla OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 x(1)=x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBYDKEHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHHM B Clydyae PaBHOYCKOPEHHOI'O
NPSMOJIMHEHHOTO JIBUKCHUS:
3
S(f)=Vo, *1+ay * %
@opMynbl Ui MPOEKLUUU TMEepeMELIeHUs, MPOEKIMH CKOPOCTH W MPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOJTMHEHHOM JBIKECHHH:
2
14 -Sx(f)=1’0x'f+”x'3~
U.\'('f) =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
['paguky 3aBUCUMOCTH OT BpPEMEHH JUI MPOEKIMHU YCKOPEHMs, NPOEKLUU
CKOPOCTH, TIPOCKIMH TEePEeMEIIeHUsI, KOOPIWHATHI TIPU PABHOYCKOPEHHOM
OPSAMOJIMHEHHOM JIBUKEHUHU
CBobonnoe nanenue. Popmysibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
BEepPTUKaIM (IBMKCHHWE Tela BHHU3 WM BBEPX OTHOCHTEIBHO TOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,

MMpOCKIHMKU CKOPOCTH MW KOOpJAWHATBEI IIpH CBO6OHHONI nmaacHuM TC€jla II0

BCPTUKAIN




CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
L= iMR
T
1.6 [lenTpocTpemuTenbHoe  yckopeHue. HampasieHue LEHTPOCTPEMHUTEIBLHOTO
yckopenus. @opmyra 1Sl BBIYUCIIEHUST YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTh BemecTBa. @opmyiia i BBIYUCICHUS IIIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas ¢pusudeckas BennanHa. CIIoKeHUe CUIT
1.9 SIBnenune nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopencreue ten. Tperuit 3akoH HeroToHa:
1.11 _ -
Frg=-Frs
Tpenune nokos U TpeHue ckoibxkeHus. Gopmyna s BEIYUCICHUS MOJYJIS CUIIBI
TPEHMSI CKOJIbKCHHUS:
1.12
FTP =u-N
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopManuu. 3akoH YIpyrou
nedopmanuu (3akoH ['yka):
1.13

F=k-Al




BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:

my -my

F=G —=
R
1.14 Cwiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaACHUSI.
dopmyna ajst BEBIYUCICHUS CUJIBI TSHKECTH BOJIM3M MMOBepXHOCTH 3emun: F = mg.
JBmxenue miuanet Bokpyr CousHia. [lepBast kocMu4eckasi CKOpOCTb.
HeBecomocTh 1 neperpysku
Nmmynbe Tena — BeKTopHast GuU3NUYEcKas BETMIHHA.
1.15 pP=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TEN:
1.16 D=nyU; +m, U, =const
PeakTuBHOE OBIKEHIE
Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:
A=Fsoosa
117 Mexannueckass MOITHOCTE:
A
N==
I
Kunernueckast u noteHmanbHas 3Heprus. @opMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON SHEPIUu:
HE_J‘E
E E=
2
1.18 o .
Teopema o0 kuHeTHYECKOM 3HEprun. opMyra AJisi BEIMUCIEHUS TOTEHIMAIbHON
JHEPIrUU TeJla, IOJHATOrO
Haj 3eMéii:
E,=mgh
Mexanuyeckas SHEpIrus:
E=E;+E »
1.19 .
3aKOH COXpaHEHHUs1 MeXaHWYeCKOM sHeprun. PopMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHMYECKOM 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHU IPU HATMYUM CUIIBI TPEHHUS.
190 [IpocTbie MexaHU3MBIL. «3010TOE MPABUIIO» MEXAHUKHU.

Peruar. MomenT cwiisl; M - Fl.




VYcioBue paBHOBECHS phluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MEXaHH3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
P= Gl
1.21 JlaBnenue raza. ATMocdepHoe aBiieHue.
l'unpocraTtuueckoe gaBiieHnE BHYTPH KUIKOCTH.
®opmyna 17 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+Pn,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna i ONPENECICHHUsS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Tas3:
1.23
F_j‘m_ =pgV
VYcnosue miaBanus tena. [1naBanue cy1oB U Bo3ayXoIIaBaHHE
Mexannueckue KoJjebaHusl. AMIUIMTYJa, TEPUOJ M dYacToTa KoJIeOaHHil.
194 ®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M MEPUO/T KOJIeOaHU:
v=L1
T
195 MaremMatnueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHre OSHepruu Impu
' Ko1€0aTeIbHOM ABUKEHUH
1.26 3aryxatomue konedanus. BeiHyxieHHble konebanus. Pe3onanc
Mexannuecknue BonHbI. [IpomonbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOPOCTh PacCIpOCTPaHECHUSI BOJIHBI:
h=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHWE 3BYKOBOM BOJIHBI HAa TPAaHUILIE
' IBYyX cpell. IHppa3ByK U ynbTpa3ByK
IIpaxmuueckue pabomoi
1.29 W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXMMEIOBOM CHIIBI; >KECTKOCTH

NPYXKHUHBL; KO3(PPUIMEeHTa TPEHHUsS! CKOJIbXKEHUS; paOdOThl CHJIBI TPEHUS, CHIIbI




1.30

yIPYroCTH; CPEIHEH CKOPOCTH JBMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl WU
nepuojia KosedaHMH MaTeMaTHYeCKOro MasTHHUKA; YacTOThl W  Iepuoja
KoJIEOAHUH TPYKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYroCTH IMPH NOIBbEME Ipy3a C IMOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU NOIBEME Ipy3a ¢ NOMOUIbIO IOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXHMEIOBOH CHUJIBI OT 00BbEMA MOTPYKEHHOU
YacTH TeJIa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CHJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HMKAIOUICH B NpY>XUHE, OT CTEHNEHU
negopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlPaBISIOMICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasiTHUKA OT JUIMHBI HUTH; IEepUoJa
KOJICOAaHUH TMPY)KUHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KojieOaHHM HHUTSHOTO MasTHUKAa OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 Npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KHBOU M HEXKUBOU MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJAE U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBIKeHHE T1UIaHeT CONHEYHONW CHUCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE PbIO, BOCIPUSTHE

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

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUS U
YCKOPEHHUs, TUHAMOMETp, TOJIIMITHUKN, PAaKeThl, pbluar, TIOABIKHBIA H
HEMOJBIKHBIA OJIOKM, HAKJIOHHAsl IUIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
cooO0ILaroIuMecs: CoCcyAbl, YCTPOWCTBO BOJONPOBOJAA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE yJIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC ~ TIOJIOKCHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS
BertecTBa. Mojienu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOr0 COCTOSIHMN BEIECTBA.

Kpucrammmueckue u amopHsie Tena

2.2

2.3

I[BI/I)KCHI/IC JacTul  BCIICCTBA. CBs3b CKOpPOCTH  ABHIKXCHUA YaCTUll C

Temneparypoil. bpoyHoBckoe aBmxenue, 1upy3ust

CMauuBaHue u KalmUJIISAPHBIC ABJICHUA




2.4

TemnoBoe pacupeHne U CKaTHe

2.5 TemnnoBoe paBHOBECHE
25 Buytpennsas sHeprus. PaGota u Temonepenadya Kak CrnocoObl M3MEHEHHs
' BHYTPEHHEHN SHEPruu
2.7 Bunp! Temonepenauu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanne wu oxnaxaenue ten. KommdecTBO — TemioTel.  YaenbHAs
28 TEIUIOEMKOCTb:
O=cm(t,~t)
3aKOH COXpaHEHHs SHEPTUM B TEIJIOBBIX MpoIeccax. YpPaBHEHUE TEIUIOBOTO
29 Oananca:
Q+0, +..=0
Hcnapenue u koHaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
2.10 UCHapeHus W KoHAeHcanuu. KumneHue KUIKOCTH. YJenpHass TeIuloTa
napooOpasoBanusi: L = Q/m
211 BnaxxnocTs Bo3yxa
[InmaBnenne wn Kpucrasmmsanus. I3MeHeHMe BHYTpEHHEHW DJHEPIMM IIpH
IUIaBJICHUU M KpPUCTAJUIN3ALUK. Y AeJbHAasl TEIUIO0Ta TIABICHUS:
2.12 0
A
213 BHyTpeHHsIst SHEpTHsI CTOpaHUs TOIUIMBA. Y JINIbHAS TETJIOTa CTOPAHUS TOTUTHBA:
| q=0Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI reruioBoro asuratens
Ilpakmuueckue pabomul
N3mepenne yaenpbHON TEIUIOEMKOCTH METAILTMYECKOTO IMIIMHAPA; KOJHMYECTBA
TEIUIOTHI, MOJYYEeHHOT0 BOAOH KOMHATHOH Temmeparypbl (UKCHUPOBaHHON
Macchl, B KOTOPYIO OIYIIEH HArpeThlii IWIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThiM LMIMHIPOM, TOCJIE OMYCKaHHs €ro B BOAY KOMHATHOU
TEMIIepaTypbl; OTHOCHUTEIBHOW BIAXHOCTH BO3/yXa; VYIEIbHOH TEIIOTHI
IUIaBJIeHus JpAa. lcciegoBaHHMe HM3MEHEHHs TeMIepaTypbl BOJABI  IIpU
pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIUIOOOMEHA MpPU CMEIIMBAHUHU XOJOJHOW |
ropsiueit Bozpl; mpoliecca UCapeHus
216 Qusuueckue s61eHUs 8 npupooe. TIOBEPXHOCTHOE HATSHKCHHE W KaMUIIPHBIE

SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC CO.IIHI_Ia, 3aMCp3aHnC




BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue yCWlpOIZCWlBG.’ KalmnuJJIAPbI, IIPUMEPBI UCITIOJIB30BaHUA KPUCTAJIJIOB,

KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILJIEHUS

241 JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. J(Ba BUa 3JIEKTPUUECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsoxk€HHOCTh anekTpuyeckoro mois. [IpuHiun
' CYMEPIIO3UITNH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snexkrpuueckux 3apsanoB. JleiicTBHE AIIEKTPHUYECKOTO TIOJIsI HA
' 3MeKTpUudYecKue 3apsiabl. [IpOBOTHUKY U AUDTEKTPUKHU
[TocTosiHHBIN AreKTpudeckuil ToK. JleiicTBus anexkTpuueckoro toka. Cumia Toka.
3.6 Hampsokenue.
I=qg/t,U=A/q
. DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE SJIEKTPUUECKOE COTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ay1s yuactka snekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOAHUKOB:
I, =1,; U=U,+U,; R=R, +R,
3.9 [MapannenbHOE cCOeTMHEHNE TIPOBOAHUKOB PABHOTO COTIPOTUBIICHUS:
U=U:I=1+I; Rz%.
CMernranHbIe COETMHEHHSI TPOBOTHUKOB
3.10 Pabota u MmomHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — JleHna:
3.11 2
Q=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIe€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHON HHIIYKITUU
313 MaruuTHOe T0Jie TIOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX

MAarHuToOB




3.14

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue 35ekTpoMarauTHor uHaykiuu. [Ipasuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
3.16 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
' COIIPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U
yIEIBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuiIa JUIsl SIIEKTPHUYECKOTO HANPSDKEHUS MPH TOCIEI0BATEIEHOM
COCIMHEHUH MPOBOJAHMKOB;, MpaBHJIA [UISl CHJIBI JJIEKTPUUYECKOTO TOKa MpH
napajuieJIbHOM COSTMHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,
3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeiid MOI0CoB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
NPEIOXPAaHUTEH, DJIEKTPOMArHUT, OSJIEKTPOABUTATENbh IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOMHBIL. [1Ikana 3MekTpoMarHUTHBIX BOJH
3.20 JlyueBas mopenb cBeta. [IpsMonuHeiiHoe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Tpenominienue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JWH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTHYeCKue NPHOOPHI
Ilpakxmuueckue pabomul
W3mepenne onTu4ecko Cuibl coOuparoiie JUH3bI; (OKYCHOTO pPacCTOSIHHS
3.26 cobuparonieid JMH3bI (MO0 CBOMCTBY paBEHCTBA pa3MEpoOB IpeaAMeTa U

n300pakeHysl, KOrja MpeaMeT PaclojoXKeH B JBOWHOM (OKyce), MoKa3aTess
IIPEJIOMJIEHUS CTEKIIA.

WccnenoBanue cBOCTBA M300pakeHUSs, TIOJTYUSHHOTO C IIOMOIIBIO0 COOMpArOIIIE




JIUH3bI, HW3MCHCHHA (bOKYCHOFO pacCTosAHUA JOBYX  CIOXKCHHBIX  JIMH3,
3aBUCHMOCTHU yTIJia IMPCIIOMJICHUA CBCTOBOI'O Jiyda OT yIJla IaJICHUA Ha I'paHUIC

«BO3AYX — CTCKIIO»

Duszuveckue s6IeHUS 8 npupode: 3aTMCHU COJ'IHI_[a U .HYHLI, oBETa TCEI,

321 onTHUYecKue sABJIEeHUs B atmocepe (1Bet Heba, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoiicmeéa: OYKU, TIEPUCKOIN, (hoToanmapaT, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PangnoaktuBHOCTh. Anb(da-, Geta-, ramma-uznydyenus. Peakuuu anbda-u Oera-
' pacnaza
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. [lnanerapHas Mozens atoma
4.3 CoctaB aroMHOr0 sifjpa. M3oTornbl
4.4 [leprox nonypacrana aTOMHBIX siJiep
4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue s6NeHUsT 6 Npupode. €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4d, DPAJUOAKTHBHOE W3JIydeHUE MPUPOAHBIX MHHEPAJIOB,
JICICTBHE PaJIMOAKTUBHBIX M3JIy4CHUI HAa OPraHnu3M YellOBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOII, UHIUBHyalbHBINA JT03UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHKE,
nepepaborandoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppimkun .M., UBanoB A.M. AkunoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotanHoe [leprimkun .M., I'yrauk E.M., BanoB A.U. u ap.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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