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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4YeHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HaydyHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe Y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIOPETHPOBATH  JIaHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYE€HHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pelIeHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemseiii B mporpaMmMe 1o (u3Mke mnepedyeHsb JadopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHBL. M3Mepenune Qu3ndeckux BenudynH. DuU3NUYECKue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaeMoro apyieHus. Onucanne (pU3NIECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Hemoncmpauuu.
1. MexaHuuyecKkue, TEIUIOBBbIE, DJJICKTPUUECKUE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @usnyueckue NpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHue IEHBI JEICHUS IIKAIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenue pacCTosIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pasMepoB MajbIX TEJl.

N3mepenne TtemmepaTypbl MpU MOMOLIM KUJIKOCTHOTO TEpPMOMETpa M

JaTYuKa TEMIIEPATYPHI.

o bk~ wDn

6. IIpoBeneHue ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH ITOJIETA
Iapuka, MymeHHOr0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

1. HaGnrogenne 6poyHOBCKOTO ABM)KECHUS.



2. Habmonenue nuddysumn.
3. HabGmonenue  sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka JauameTpa aToMa METOJAOM pAoB (C  MCIHOJb30BaHUEM

dboTorpadwuii).

2. OnbIThl O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.

SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHusl CKOPOCTH MPU B3aUMOICHCTBUU TEN.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

JIaﬁopamopubze pabomel u onvtmel.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JABMKEHUs (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.
OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (aedopmMarinn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

2



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

2R i o

n

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHJIBI, JCWUCTBYIOIIEH HAa  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnpIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIHI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
JKUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue padbOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHHM TeEa

10 TOPU30HTAIBHON ITIOBEPXHOCTH.
2. HccnenoBaHue yCaoBUN PAaBHOBECHUS phIUara.
3. Msmepenue KIIl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u aMmopdubie Tena. OObACHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHU€ M KanWJUISIPHBIE sIBICHUA. TenIoBoe pacliupeHUe 1 CKaTHe.

Temneparypa. CBsi3b TeMIIEpAaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
gactull. BuyrpenHsss sHeprus. CrnocoObl W3MEHEHMsS BHYTPEHHEH SHEpIruu:
Temionepeaaya u COBEPIIICHUE paboThI. Bunpr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonmuecTBo TeminoTel. YaenbHas TEIIOEMKOCTh BelIecTBa. TemIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlmaBienme wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUs U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmonenune 6poyHOBCKOTO IBUKEHUS.



Hab6mronenune nuddysuu.

Hab6nroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
Habmroienue TernaoBoro pacuimpeHus Ted.

V3MeHeHre AaBiieHUs Ta3a MpHU W3MEHCHHH 00bEMa M HArpeBaHUM WU

o ke

OXJIAXKJICHUU.
[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

9. HarpeBanue 1nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmroienue KumeHwusl.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATYPhI PU TJIABICHUHU.

13. Mozienu TenIoBbIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUSA BO3AyXa OT €ro

00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. IIpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenne wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B Pe3ysbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA TPU CMEIIMBAHUM XOJOJHOW H

ropsiyer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

10. Onpenenenne yaenbHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeneneHre OTHOCUTEIbHOM BIIa)KHOCTH BO3yXa.

13. Onpenenenre yAeabHOM TEMIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BsaumopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSIHUSI MEXKY T€JIaMM).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPsOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpudecKre 1enu U NOTpeOUTENN dIEKTPUUECKO s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DIIEKTPOTreHEPATOP. CrnocoOb1 MTOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DneKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.

9. JIeWCTBHUS JNEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKHUJKOCTH.

11. I'a30BBIN pa3ps.
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12. I3MepeHune Cuiibl TOKa aMIIepMETPOM.

13. I3mMepeHne 2IeKTpUIECKOTO HAIIPSKEHUS BOJIBTMETPOM.

14. PeocTar n MarasuH CONIPOTUBIICHUN.

15. B3anMo1eicTBME MMOCTOSTHHBIX MAarHUTOB.

16. MoenrpoBaHre HEBO3MOXXHOCTH PA3AEIICHUS [T0JH0COB MATHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o 0k

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MAapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBUSA
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3ydueHue 1elcTBUS MarHUTHOTO 101 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyrpoBaHue U n3yuyeHue paboThl 3JEKTPOABUTATES.

20. Usmepenue KII/ 351eKTpoABUTaTeNbHOM YCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJIEHUSA DSJIEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO ABWKEHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. Ilepuon u yactora oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHUs, CUila
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa Cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHHU. 3aKOH COXPAHEHHS MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOmroneHne MEXaHWYEeCKOIo JABUKEHUS Tella OTHOCUTEIBHO PA3HbIX TEJ

OTCYETA.



N

8.

9.

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABYKCHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Tela U JACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne padOThl CUJIBI  YIOPYrOCTH HpH HOABEME TIpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. U3yueHne 3aKk0Ha COXpaHEHUS SHEPTHMU.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHMil Tesl MOJ IEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenne npoAoIbHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHH PE30HAHC.
ﬂaﬁopamopmﬂe pabomul u onvimaol.
1. OmpezneneHue 4YacTOThl M IepHoja KojeOaHMH MaTeMaTH4eCcKOro
MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAA KoJIeOaHUN NPYKUHHOTO MassTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEepHOa KoeOaHU Mpy>KMHHOTO MasgTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh NepuoAa  KoJeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUs.

Paznen 10. DiaeKTpoOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHune CBOWCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTuyeckas cuUcTeMa. BIM30pyKoCTh H
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JIUH3.

9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.
10. Moens riaasza.

11. Pa3noxenue 6e1oro cBeTa B CIIEKTP.
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12. Ilonydyenue Genoro cBeTa npu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanre 3aBUCUMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
naJICHuUs.

2. V3ydeHwne xapakTEepPUCTHK N300PKECHUS MPEAMETA B TIIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



[Tomy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

5. Omnpenenenue (OKYCHOTO pacCTOSIHUS U ONTUYECKON CHIJIbI COOMparoiei
JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHCEIL.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.
CnexTpsl pa3Iu4HbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

2 T

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOiroieHre CIUTONIHBIX M IMHEHYATBIX CIICKTPOB M3TyUCHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTUIIBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTiBHOTO (POHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO-0000MAOIINN MOAYJIb TIPEAHA3HAYCH JIJII CHCTEMAaTH3aIu!
U 0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Tpu m3y4eHNN TAHHOTO MOJYJISA PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
CCTECTBEHHOHAYYHass TPAaMOTHOCTh. OCBOCHHE HAYYHBIX METOIOB HCCJICIOBAHHMS



SBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSICHATH (pU3MuecKue
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a Ccué€r TOro, 4yTo OOy4aroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX WM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

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

B pesynbraTe uzydyeHus: pu3nKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3nUecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HAaHHUE BAXHOCTH MOPATHHO-ITUYECKUX MPUHIIMIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (HU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

- pa3BUTHE HAy4yHOM JI0OO3HATEIBLHOCTH, MHTEpeca K HCCICI0BATEIBLCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH O€30MacHoro obpa3a JKWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHME CBOEro MpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEC U (DPU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOAHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUA;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC ~ yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3UIESCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX [MPUHATUSA  PEIICHHN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTyallMH U IPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroOTo;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUH (HU3NIESCKUX 3a71a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TMeperaya JaBiCHUS TBEPABIMUA TeEJIaMH, >KHUIKOCTAMH H
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHAs JHEPTHsi), MPHU ONHCAHUW MPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaUeHUs W EIUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NOpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU OMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

POBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YY€OHBIX 3aJlaHUil HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONIEPIKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIy4YCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHWI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CHUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAeiIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHUBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3MYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULUHU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTH PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABUIBHOCTh IOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€WCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX oONUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGOPMALUIO O  [pPUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEcE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUH YYE€OHBIX 3aJlaHUN HAay4HO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/J1aTh BBICTYIUICHHE NTPE3ECHTALINEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K koHI1y 00yueHust B 9 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKHE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, Si/IEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouume u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B TPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE IEUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKWHBI, KUHETHYECKash DHEpPTHs, TOoJHAsg MEXaHW4YecKash DSHEeprws,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUS JHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (omupamluecs Ha cucteMy u3z 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIUTh TMPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHWNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieli JMH3bI), O0OOCHOBBIBATH BBIOOp cmocob0a W3MEPEHHS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MAasiTHUKA OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaONMI U TpaduKOB, NeidaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENI0, TOUEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHMIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3UUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUN HAay4YHO-IOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro paszjena (U3HKM U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 o - 2
VISHIEA = Haylka O TpHpoae https:/m.edsoo.ru/7£416194
bubmuorexa [JOK
1.2 dusznyeckue Be 2 1
FSHACCIIE BTG https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' i s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpoetHe petectsa https://m.edsoo.ru/7f416194
) JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. A 2
3 rperaTHbIE COCTOSIHUS BEIlleCTBA hitps-//m.cdsoo.ru/7416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXATITICCROC ABIDREHHC 3 https://m.eds00.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Cuna. B 14
A, BRI https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenaya naBnenust TBEpALIMU 3 bubmuorexa [JOK
) TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Hlapnetiite xukocTh https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMoChepHoe AaBieHHe https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HMX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
5.1 P 3
860Ta 1 MOIIHOCT® https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTRIC MEXAHHIMBT https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 M 4
eXanpeckas sneprt https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pa3nes 6. ATMUHHCTPATHBHbIE KOHTPOJIbHBIE PA00ThI
6.1 AJMUHUCTpPAaTUBHBIE KOHTPOJIbHbBIE PaOOTHI 2
Hroro no pasaeny 2



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3nen 1. TenJioBble sIBJIEHUA
1.1 CTpoeHue U CBOHCTBA BEIISCTBA 7 bubmorexa [IOK
’ p H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILTOBBIC TIPOLECeht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
) U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 ITocro i oJ1e €CKHUH TO 20 2 7
TOAHHBIM SJICKTPHHCCKHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 DEKTpOMarHuTHAs UH Hs 4
P YK https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
Paznen 3. ** A nMuHHMCTpaTUBHBIE KOHTPOJIbHBIE Pa0OTHI **
3.1 AJMUHUCTpPATUBHBIE KOHTPOJIbHBIE PAOOTHI 2 2
Hroro 2
PesepBHOE Bpems 1



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM nudpoBLIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' ONHUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpPaHEHUI 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 Mexanudeckue kojieba 7 3
XQHITHECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
XAHITACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuotexa [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasznen 4. CBeToBbBIC ABJICHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bubmuorexa [JOK
1 n 4 1
5 CIIyCKaHME U MOTJIOUIEHUE CBETA aTOMOM https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 5 ) bubmmorexa [IOK
’ Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Pa3nes 7. ATMMHMCTPATHBHBIC KOHTPOJIbHBIC PA00THI
7.1 ‘ AJIMUHUCTpPATHUBHbBIE KOHTPOJIbHBIE paOOTHI 4
Hroro 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SIBienus
pupobl. U3ndecKue SABICHUS

MeXaHI/I‘-ICCKI/Ie, TCILIOBBIC, SJICKTPHYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC ABJICHUS

dusznyeckue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccrnenosanue "M3mepenue
TEMIIEpPaTypbl IPU NOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIEepaTyphl"

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
M3yy4aroT npupoay. EcrecTBeHHOHAYUYHBIM
MeTo nmo3Hanus. Onucanue Gu3nyecKux
SIBJICHHI C TIOMOIIILIO MOACIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IIAPUKA, ITYHIEHHOTO
TOPU30HTANIBHO, TEM OoJIblIe, 4YeM Oouible
BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,

AOKAa3bIBAOIIUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff09{72a

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTul BCIICCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
B3anMocBsa3p Mex 1y CBOWCTBaMH BELIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUSAX U UX bubnmnoreka HOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIBI
12 Mexanunyeckoe aBu:xeHue. PaBHomepHoe u bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnunoreka LIOK
13 Ckopocts. EAMHHLUEI CkopocTh https://m.edsoo.ru/ff0a079¢c
14 Pacuer nytu ¥ BpeMeHM IBH>KEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
HNuepnusa. 3axkon nuepuuu. Bzanumonencreue
15 Ten I}:aK MpUYHHA I/I3MpeHeHI/I}I CKOpOCTH brbmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUS TEI
16 AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs paboTa 3a
1 yeTBepTh
17 IInotHOCTE BemecTBa. PacueT Maccel u bu6nmorexa LIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TENa»
19 Pemenne 3anau mo teme "I1m0THOCTH but6mmorexa [IOK
BemecTBa" https://m.edsoo.ru/ff0al23c
20 Cuila KaK XapaKTepUCTHKA B3aUMOIEUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
21 JlaGopatopnas pabora «3yuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCHMOCTH pacTshKeHHS (e opMariim)
MIPYXUHBI OT MPUIIOKEHHOMN CHITBI»

22 SABnenue Tarorenus. Cuna TsHKECTH
CBs13b MEXly CHIION TSXKECTH U Macco Tena.
" bubmmoreka [JOK
23 Bec Tena. Pemenue 3amau no teme "Cuia
" https://m.edsoo.ru/ff0al778
TSDKECTH

24 Cuia TsSKeCTH Ha APYTHX IJIaHeTaX. bubmmoreka [JOK
du3nvecKre XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502

bubnunorexa LIOK

25 N3mepenue cui. Jlunamomer

P A P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK

26 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

7 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMOi. PaBHOAEHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70

)% Pemrenue 3agau o reme
"PaBHoneiicTByroMmIas cr"

79 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSL. bubmmnoreka HOK
Tpenue B IpUpoOaE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «3yuenue

30 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmnoreka HOK
CHUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

31 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUITBI
Pemrenue 3anau no remam: «Bec Tenay,

32 «['padmueckoe nzodbpaxxkenue cuin», «CUIIb» bubmmorexa LIOK

P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMAS CHIT»
33 AJMHMHHCTpaTUBHAsE KOHTPOJIbHAs paboTa 3a



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

1 monyroaue. KonTtponbHas pabota 1mo
TemaM: «MeXaHHYeCKOe IBHKCHUEY,
«Macca, III0OTHOCTEY, «Bec Temay,
«I"padpuueckoe nzodbpakeHne cuin», «CHITbI

34 Hasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEJIUYCHUS aBICHUS https://m.edsoo.ru/ff0a20a6
35 JaBieHue raza. 3aBUCUMOCTbD JIaBJIICHHS T'a3a bubnuorexa [JOK
0T 00béMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
36 Ilepenaua naBneHust TBEPALIMU TEIAMU, bubnunoreka LIOK
JKUJIKOCTSIMH U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
37 JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
JICICTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
13 Pemenue 3ama4d no teme «/laBneHue B bubmuoreka [{OK
JKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
39 Coobmarommmecs cocy et https://m.edso:fm/fan2970
. bubnnorexa [JOK
40 Tunpasmasecknii mpece https://m.edsogm/fan3 136
41 Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
4 CYIIECTBOBAHMSI BO3AYIIIHON 000I0UKH bubnuotexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPS
43 Bec Boznyxa. ATMochepHOe 1aBieHne ngg;ﬁfg;gﬁ};oaz bsa
44 W3mepenue armochepHoro nasiaenus. OnbIT bu6muoreka [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

45 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubmmoreka [JOK
BBICOTHI HaJT YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
46 Bapomerp-anepoun. AtmochepHoe qaBiieHne bubnmnoreka HOK
Ha pa3jIMYHbIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amau mo reme "AtMmochepHoe
nasjeHue"
43 JleficTBHE MKUIKOCTH U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXHUMeIoBa CUiia https://m.edsoo.ru/ff0a3276
JlaGopatopnas pabora «Onpenenenue
49 BLITaJII)KHBEIomepﬁ CHIIBI, sz?cmymmeﬁ Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas pabota 1mo Teme
50 «HMccnenoBanue 3aBUCUMOCTH Beca Tena B bubnnorexa [JOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6nmorexa LIOK
> Tnasanne Ten https://m.edsoo.ru/ff0a3a96
5 AJMUHUCTpAaTUBHAS KOHTPOIbHAs padoTa 3a
3 yeTBepTH
JlaGopatopHnas pabora "KoHcTpynpoBaHue
53 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
but6mmoreka [IOK
>4 Mexammeckas padora https://m.edsoo.ru/ff0a382
but6mmoreka [IOK
33 MomHocTs. EARHALE! MONIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BUBaeMOM IpU MOABEME I10 JiecTHULE"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3mel. Peryar. PaBHoBecue

57
CHWJI Ha pplyare
KonTponbras pabota mo Teme «JlaBnenue
58 TBEPABIX TEJ, JKUIAKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepouHas paboTa
PeseprHbIit ypok. PaboTa ¢ TekcTamu mo
9 Teme «/laBineHue TBEPABIX TEN, )KUAKOCTEH U bubnuorexa [JOK
. ra3oBy» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.
60 Jlaboparopnas pabora «MccaenoBanue 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PABHOBECHSI pblUara
61 Pemenue 3anau mo teme «Y cioBus bubnuorexa [IOK
PaBHOBECHS phlUyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro aercTeus
62 Mexanusma. Jlaboparopnas pabota 0.5
«M3mepenne KIIJ[ HakKIOHHOM TIIOCKOCTHY
63 Pemenue 3amad mo teme "Pabora, bu6nmorexa LIOK
mMomtHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
64 Mexannueckas sHeprus. Kunernueckas u bubmmnorexka HOK
MOTEHLMAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn Bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO TEME
"DKCIEpUMEHTAILHOE OIPENEICHHE
66 M3MEHEHUS KUHETUYECKON 1 MOTEHIUATbHON 1

OHCPIUU IIPU CKATBIBAHUU TCJIA 110
HaAKJIOHHOH INTOCKOCTH"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67

68

Hrorosoe TECTUPOBAHHUC

PesepBHoe Bpems. Pabora ¢ TekcTamu 1mo
TeMaM Kypca.

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
BxonHas koHTposbHast padboTa 1 1
4 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
5 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha 1
OCHOBE IOJIOKEHUM MOJIEKYIJISIPHO-
KMHETHYECKON TeOpUu
6 Kpucrannuueckue u amopdHble Tena 1 bubamorexa LOK
p P https://m.edsoo.ru/ff0a5800
7 CMaunBaHue U KaWUISIPHOCTD. 1 bubmmnorexka HOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
8 TernnoBoe paclIMpEHUE U CKATHE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
9 Temneparypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL
10 Buytpennss sneprusi. CiocoObl U3MEHEHUs | bubmuoreka [JOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
11 Bupel reruionepenaun 1 bu6nunorexa LIOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe

https://m.edsoo.ru/ff0a6412

12 HCIIO0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILIECTB bubmmorexa LIOK
" https://m.edsoo.ru/ff0a65¢c0
Y MaTepUalioB B LESIX SHEProcOepexeHus
13 KonunuectBo TEIoThl. Y AeibHas bubnuorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
14 YpaBHEHHE TEIJIOBOTO OalaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
15 SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUN bubmorexa LIOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueil BOAbI
Pacuer xonmuecTBa TEMIIOTHI, HEOOXOIUMOTO
16 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPU OXJIAXKICHUH
17 AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs paboTa 3a
1 yeTBepTh
18 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
yIeJIbHOM TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
19 DHeprus TOIMBa. Y IeibHas TEIoTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
20 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAs TEeIUIoTa bubmmorexa LIOK
P ghde https://m.edsoo.ru/ff0a71d2
TIJIaBICHUS
o1 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yIE€IbHOM TEIUIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe
2 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
23 Kurmieane. Y nenpHas termiora but6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

24

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH
BO3ayXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

25

26

Pemenue 3aa4 Ha onpeseneHe BIaKHOCTH
BO3/yXa

[TpuHIUIBI paOOTHI TEMJIOBBIX ABUraTENCH.
[TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
CropaHusl

27

KII/ TermoBoro nurarens. Tennosbie
JBUTATENIH U 3aIIMTa OKPYKAIOIIEH cpe/ibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

28

29

30

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU
B TEILIOBBIX IpoIeccax

[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
"TerioBele aBiIeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs paboTa 3a
1 monyroaue. KontponbHas paboTa 1mo teme
"TernoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a832

bubmmoteka IIOK
https://m.edsoo.ru/ff0a86ae

31

DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3aPsT0B

32

33

Ypoxk-uccienoBanue "IaeKTpU3aus TEI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumoaeicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

OnexTpuueckoe nojie. HanpspkeHHOCTD

34 SIEKTPUUYECKOTO0 MoiIsl. [IpuHImn buGnuorexa [IOK
p P . https://m.edsoo.ru/ff0a8a0a
CYIEPHO3UIINH FTEKTPUUECKUX OJIeH
35 HocuTenu snektpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
36 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXpAaHEHUs BJIEKTPUUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
37 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
3IIEKTPUUECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUSI €T0
38 cyuiectBoBanus. Mctounuku bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
39 JIeficTBUS PIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
40 ANEKTPUYECKOTO OISl HA TPOBOAHUKY U 1
TUBJIEKTPUKN"
A1 DNEeKTPUYECKHUM TOK B METaJIJIaX, )KUJKOCTAX bubnmnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
42 DneKkTpruyecKkas 1ielb U €€ COCTaBHbIE YaCTH
43 Cuna Toxka. JlabopartopHas pabota 0.5 bubnnorexa [JOK
"N3mepeHue u peryampoBaHue CUiIbl TOKa" ’ https://m.edsoo.ru/ff0a8bd6
DneKkTpruyeckoe HanpspkeHue. BonbTmerp.
44 Jlaboparopnas pabota "M3mepenue u 0.5 bubmmorexa [IOK
paTopHai p P ' https://m.edsoo.ru/ff0a9¢14
peryaupoBaHue HapsHKEHUS
45 ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE bubnuotexa [JOK
COIIPOTHUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
46 JlabopaTopHas pabota "3aBUCUMOCTh 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

AIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHHKA OT €r0 JJIUHBI, TIOIIAI!
MOIEPEYHOI0 CEUCHUS U MaTepuaiia"

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTH CUJIEI TOKA OT HAIPsoKCHUA.

bu6nmoreka [IOK

47 3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHas pabora "VccienoBanue
43 3aBUCUMOCTH CHUJIbI TOKA, UYILIETO Yepe3 bubnuorexa [JOK
pE3UCTOp, OT COIPOTUBIICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
49 [TocnegoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
50 CJIOYKEHUS HAIPSKEHUN MTPU bubmmoreka [JOK
[OCIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”.
Jlaboparopunas padota "IIpoBepka npasuia
51 JUTS cfmm F;OKa ipn HapaHJP;eHBE—)IOM ’ brbmmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB
5 AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs paboTa 3a
3 yeTBepThH
53 Pemenue 3ana4y Ha npuMeHeHMe 3akoHa OMa bubmmnoreka HOK
JUTSL Pa3iIn4HOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
54 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
55 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
paboOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
56 DneKTpuYecKue Ienu U MOTPEeOnTenn bubnuotexa [JOK

AJIeKTpHUECKOl sHepruu B ObITy. KopoTkoe

https://m.edsoo.ru/ff0ab660
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3aMbIKaHUC

57 IlocTosTHHBIC MAarHUTEI, KX B3aHMMOJICHCTBHE
58 VYpok-uccnenosanue "M3yuenue nonei 1 bubmmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
59 MaruauTHOe nojie. MarHuTHOE 10JIe 3eMJId U bubmuorexa [IOK
€ro 3HaYeHHE JJI )KU3HU Ha 3emIie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
60 "DreKTpUUecKue 3apsabl. 3apsyKEHHbIE TeNa bubnnorexa [JOK
" uX B3aumoacucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
KoHntposbHas paboTta mo teme
"DreKTprUecKue 3apsabl. 3apsyKEHHbIE Tea
. . bubmuoreka [{OK
61 1 uX B3aumojiericTBus. IlocTosSHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTprueckuii Tok" / Beepocceuiickas
poBepoyHas padbora
OmneIT Opcrena. MarauTHoe nosue
62 3JIEKTPUYECKOTr0 TOKa MarHuTHoeE 1oJje bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
KaTYUIKHA C TOKOM
[IpuMeHeHne >7eKTPOMArHUTOB B TEXHUKE.
63 Jlaboparopnas pabota "N3yuenue aeicTBus 0.5 bubmorexa HOK
paTopHad p v \ ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO MOJIS Ha IPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb MIOCTOSIHHOTO TOKA.
Hcnons3oBanue sneKkTpoaBUTaTeeii B
. bubnuoteka [JOK
64 TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpyrpoBaHue u
u3ydeHue paboThl NeKTpoaBUraTens"
65 OmnpiTel Dapanes. 3aKOH IEKTPOMarHUTHOM

nHaykuun. [Ipasuno Jlenna
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OnexrporerepaTop. CriocoOb! MOTydeHUs
66 AJIEKTPUYECKON SHEPTUU. DJIEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU

67 IToaroroBka K UTOrOBOMY TECTUPOBAHUIO

68 Hrorosoe TecTupoBaHuE

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

14.5

bu6nmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
1 Mexannueckoe aBuxkenue. MarepuaibHas 1
TOYKa
) Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOTUHENHOE ABUKEHUE 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 BxoaHas koHTpoJibHas paboTa 1 1
5 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. |
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
6 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
7 PaBHOYCKOPEHHOTO ABMKeHHUA. ['padpuk 1
CKOpOCTH
JlaGopaTtopHast pabora "Onpeznenenue
8 CKO peHI/ISII) Teﬂ'f npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIOHHOW TIOCKOCTH
9 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
10 ITepuon IE yacTora 00 aIHCHHHpJ}jI)ItI(HeﬁHaH u 1 bubmmorera [TOK
P P ' https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
11 [{eHTpOoCTpEMHUTENBHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmuoreka [JOK

12 ITepsriii 3akoH HetoTOHA. BEKTOp CHIThI hitps-//m.cdsoo.ru/ff0ac612
13 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHia https://m.edsoo.ru/ff0ae72a
14 Tpetuii 3akon Herotona. Cynepno3uius cui ngg;;fg:oggﬁmae%z
15 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbc
bubnnorexa [HOK
16 Cuna yupyrocti. 3akon 'yka https://m.edsogru/fﬂ)aecﬂ
17 Pemenue 3anau no teme «Cuina ynpyroctu»
18 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexa [HOK
19 Chuta Tpenus https://m.edsol_.lru/fﬂ)aﬂ 38
bubnmnorexa [JOK
20 Pemenue 3anau no teme «Cuna TpeHus» https://m.edsogru/fanfaZ6
)1 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
KO3 pHIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
) Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6mmorexa [IOK
Cuia ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
oy Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaACHUS https://m.edsoo.ru/ff0af044
24 AIMUHUCTpAaTUBHAS KOHTPOIIbHAs paboTa 3a
1 yeTBepTH
VYpoxk-koHpepennus "JIBuxeHnE TET BOKPYT
25 rpaBUTalMOHHOrO HeHTpa (ConHeuHas

cuctema). ['amaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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Pemenue 3agau mo reme "Cuina TSOHKECTH U bubmuoreka [JOK

26 "
3aKOH BCEMUPHOTO TITOTEHUS https://m.edsoo.ru/ff0af5f8
[IepBas kocMu4eckasi CKOpOCTb. bubnuoreka [IOK

27
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.

)3 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnnoreka [HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHt cuiibl. LIeHTp TspkecTn
PaBHOBecue MaTepualbHOW TOUKHU.

79 AbGcomotHo TBEpAOE Teno. PaBHoBecue
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TsxkecTn

30 Pemenue 3amau no reme "MOMEHT CHUIIBL bu6mmoreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOHM pabOTE IO TEME

31 "™ ccKoe P . P bubnuoreka [IOK

€XaHUYECKOE JIBIKCHHE.
. 8 | https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota mo Teme
37 Y P cc (l:e - bubnuoreka [IOK
€XaHUYECKOE JIBIKCHHE.
. A | https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynsce Tena. UMnynbe cuiibl. 3aKoH

33 . WSl UMIT nLZa Yupyroe u buommorexa [TOK
COXpaHEH .

p Y . 24 https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoIeicTBIE

34 Pemienue 3anau no teme "3akoH coOXpaHEHUS bubnmuorexa [JOK
umnyisca' https://m.edsoo.ru/ff0b096¢

35 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"

36 Mexannueckas paboTa U MOIIHOCTb bubnmnorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U

https://m.edsoo.ru/ff0b0al84
bubmuoreka [JOK

37 CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
38 paboThI CUJIBI TPEHUS IPU PABHOMEPHOM
JBI>KEHUH TeJIa TI0 TOPU30HTAIILHON
MTOBEPXHOCTU»
39 Cas3b sHepruu u padoTsl. [loTeHmanbHas
SHEPTUs
40 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
41 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
4 JlaboparopHnas pabota «3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ff0bl2fe
43 KonebarenbHoe IBMKEHUE U €TO bu6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
44 3aryxatoiue Kojaebanusi. BeIHyK1eHHbIe bubnmnorexa [JOK
kosnebaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
45 MareMaTruecKuil U NPy KUHHBIM MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
46 KoJ1ie0aHUM OT )KECTKOCTH MPYKUHBI U MaCChI bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
rpy3a»
47 [IpeBparierne sHEPTUU PU MEXAHUUECKHUX
KoJIe0aHUsIX
43 AIMUHUCTpAaTUBHAS KOHTPOIIbHAs paboTa 3a
1 monyronue
49 JlabopaTtopHnas pabora «OnpeneneHue bubmuotexa [JOK

YJaCTOThI U IICPUOIa KoJieOaHMi MNPYXXUHHOT'O

https://m.edsoo.ru/ff0blaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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MassTHHKa»

JlaGopaTtophnas padora «I[IpoBepka

bu6mmoreka [IOK

50 HE3aBHCHUMOCTH IEpHOIa KOJICOaHUH Ipy3a
p py3a, https://m.edsoo.ru/ff0b197a
MOJBEIICHHOTO K HUTHU, OT MacChl Ipy3a»
MexaHnndeckne BoJIHEL. CBOMCTBA
bu6mmoreka [IOK
51 MeXaHU4eCKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
5 VYpok-koH(pepenus "MexaHNYeCKUEe BOJTHBI
B TBEpAOM Teiie. CeicMUYEeCKUe BOTHBI"
53 3ByK. PacmipocTpanenue u oTpakeHue 3ByKa
54 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
55 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
56 VYpoxk-koHpepenuus "YapTpa3ByK u bubnmnoreka [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
57 "3akoHBI coxpaHeHns. MexaHndeckue bubmorexa HOK
p " https://m.edsoo.ru/ff0b25f0
KOJIEOAHHS U BOJIHBI
Kontponbnas padoTa o Teme "3akoHbI
58 coxpaHeHHs. MexaHndeckue KoieOaHus u
BOJIHEI"
59 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
60 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenius "llxana
bu6mmorexa [IOK
61 ANIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBaHue

SJICKTPOMArdHUTHBIX BOJIH IJIA COTOBOM

https://m.edsoo.ru/ff0b2fe6
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cBs3n"

VYpoxk-uccienoanue "M3yueHne CBOMCTB

bu6mmoreka [IOK

62 AJICKTPOMATHUTHBIX BOJIH C IIOMOILBIO
p | https://m.edsoo.ru/ff0b2c6e
MoOuIBHOTO TenedoHa
63 Pemenue 3aay Ha onpeeneHye 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
64 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK
CxkopocTtb cBeTa. BonHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
65 aCIpOCTpaHEHUE CBETA. 3aTMe Connua bubmmorexa LHOK
npocTtpaneHue cBera. 3atmenus ColiHIA U
pactipoctp https://m.edso0.ru/fl0b3658
JIyHb1
3aKoH OoTpa)keHus cBeTa. 3epkana. Pemenue
bubmuorexa [JOK
66 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKEHU S
https://m.edsoo.ru/ff0b38c4
cBeTa
67 [Tpenomiienue cBeTa. 3aKOH NPEIOMIICHHUS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmorexa [IOK
68 Hcnonb30BaHne MOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopnast pabora "HcciaenoBanue
69 3aBUCHUMOCTH yTJia MPETOMJICHHUS] CBETOBOTO
Jy4da OT yIJIa MTaJIEHNs Ha TPaHULE "BO3AYX-
crexso""
VYpok-koHdpepenuus "McnonabzoBanue
70 IIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmnorexa [JOK
71 JIunzel. OnTUyecKkas cujia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2¢
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bubmuoreka [JOK

72 [TocTpoenue n3o0pakeHUi B TMH3AX hitps://m.cdsoo.ru/f0bddda
JlabopaTtopnas padora "Ompeneieaue
73 (bOKyEHOFE pacho;{HHﬂ u OI:'ITHHCCKOﬁ CHJIBI bubmmorexa [IOK
9 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
74 Ypok-koudeperuus "OnTuueckue TNH30BbIE bubmumorexa [IOK
npubops” https://m.edsoo.ru/ff0c0a7e
75 I'ma3 xak onrtuueckas cucrema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
76 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B criekKTp. ONbITHI
77 Hprotona. CiioxkeHue CrieKTpaibHbIX IIBETOB. Bubmorexa ITOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
73 pasIoKeHUIo 0eI0ro cBeTa B CIIEKTpP U bubnnorexka [JOK
BOCIIPUATHIO IIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH uepe3 1IBETOBbIe (PUIbTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOWCTBA
79 CBeTa: AucIepcus, MHTeppepeHns u
mudpaxus"
20 AJMUHUCTpaTUBHAs KOHTPOJIbHAs padoTa 3a
3 yeTBepTH
81 OmneiTel Pe3epdopaa u rmuianetapHas Mojieb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
82 ITocrynarer bopa. Moaens aroma bopa
23 Hcnyckanne u MorioneHnue CBeTa aTOMOM. bu6nmoreka [JOK

KBanTel. JInHelyaThie CIIEKTPHI

https://m.edsoo.ru/ff0c144c
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Ypok-npaktukym "HaliroieHne CrieKTpoB

bubmuoreka [JOK

84 HCIyCcKaHus" https://m.edsoo.ru/ff0c1550

85 PagnoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK

https://m.edsoo.ru/ff0c1672

26 Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [HOK
MOJECIb https://m.edsoo.ru/ff0c18ac

bubnnoreka [HOK

87 PaagnoaktuBHbIE TpeBpaienus. M30tormsl hitps://m.c dsogru 0cLald

28 Pemenue 3agau mo teme: "PagnoakTUBHBIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a

&9 [lepuon nonypacnana

90 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

o1 S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsiI0BOTO M MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

9 DHeprusi CBsI3U aTOMHBIX si7iep. CBsA3b MacChl bubnuorexa [JOK
Y DHEpruu https://m.edsoo.ru/ff0c1d7a

93 Pemenue 3anau no Teme "SAnepusie peakuun”

94 Peakuuu cunrtes3a u neneHus saep. bubnuotexa [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

95 JleficTBHS paguOAKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHU3MbI"

96 IToAroTOBKa K UTOTOBOMY TECTUPOBAHUIO bubmmorexa [OK

https://m.edsoo.ru/ff0c223e

97 Hrorosoe TecTupoBaHue

08 [ToBTOpenue, o606menue. JlabopatopHbie bubnmnorexa [JOK

pabotsl 1o kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTropenue, 0600menue. Permenne

99 aCUYETHBIX U KaUueCTBEHHBIX 3aJ1a4 110 TEME 1 bubmmorexa LOK
E) " a https://m.edsoo.ru/ff0c2572
TennoBsie porecchl
[ToBTopenue, 0600mmenue. Permenne
bubmuorexa [JOK
100 pacUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
o https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"”
IToBTOpenue, 0600IIeHNE. Permenue
101 ACYETHBIX U KaUueCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"
102 [ToBTOpenue, 06o6meHue. Jlaboparopusie 1 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH

CYyILECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3UUECKUX SIBICHUN

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel U (U3MYECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITHMUYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BETHMYNH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTHYeCcKoe

BBIPAXKCHUC

1.6

O00BSACHATh (PU3UYECKUE SIBICHHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMe W3 |1 — 2 JOorMyeckWx IaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABISAThH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIH pe3yibTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB C yUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPUHIMIBI  JACHCTBHS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OMNHCAaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POPMALUIO O TMpUMEpax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE  MH(POPMAIMIO, KOTOPAsi SBIISCTCS MPOTHBOPEYHBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO HCIOJIb30BaTh H3YYEHHBIM MOHATUWHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OIICHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BaTh IOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMaHHBIX JUIS pelleHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICISTh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCJEOBAaHUE, COOMpaThb YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOaMIl U TpaduKoOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMINBI JEHCTBUS W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIISATh MMOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIONIb30BAaTh MPH  BBHIMOJIHEHMH Y4E€OHBIX 3a/JaHUil  Hay4dHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpIkKaHMs, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KJIACC

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TIPYINIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

1.4

pa3jnyuaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)H31/I'—I€CKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHME H3YyYCHHBIX (U3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpEe, B TOM yuciie GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTAThH

CyIIIECTBEHHBIE CBOMCTBA (IpU3HAKN) PUZNUYECKUX SIBJICHUN

ONMCHIBATh HW3Yy4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIIOJIB3YyEMBIX  BEJIMYHUH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBICHUS U TIPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE ITPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHHUIA), WCIONB3Ys] 3aKOHBI ©  (OPMYJBI, CBS3BIBAIONINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIieHusi, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICAOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYITUPOBATH BHIBOIBI

1.10

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEITUYUH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOHUpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJbTaTh

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEeAys NPEIIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3UYECKUX MOJEIEH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpPMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIIONIb30BAaTh MPH  BBIMOTHEHWHM YYEOHBIX 3a/laHUil  HAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaaeTh OpUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO NPEACTABIATh PE3yJbTaThl NPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

@duzuka — Hayka O TMpHUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BeaMuuHbL.  V3MepeHue  (pu3MUECKUX
1.2 BenmmunH.  Ousnueckue  mpubopsl.  [lorpemHoCTs

U3MepeHuil. MexayHapoHasi CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4 Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOieNnen

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.

#i#Par#Ht#l3MepeHne 00bEMa KHUIKOCTH M TBEPIOTO
1.5 Tena.

H##HPar###Onpeenenre pa3MepoB MajbIX TeJ.

#HiHParf##l3Mepenue  TeMmmepatypbl Npu  TIOMOIIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

#H##Par###CTpoenne BeecTBa: aTOMbI U MOJICKYJIBI, UX
2.1 pasmepbl.  OmbIThl,  JOKa3bIBAIOIIME  JAUCKPETHOE
CTPOCHHE BEIECTBA

Hi#HPar#HH ] Bukenune YACTHUII BEIIECTBA. CBs3b
2.2 CKOpPOCTH  JBW)KEHUS  4YacTULl C  TEeMIEepaTypomu.

bpoyHoBckoe nBmwxkenue, nuddys3us

23 B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAHHC




HH##Par##H ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
#H#H#Parfi##OLeHKka [uameTpa aToMa METOJIOM psJoB (C
HCIonb30BaHueM (pororpadmii).

2.6 HHHPar###ONBITBl MO0 HAOMIONCHWIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HHHParf##0ONBITEL 10 OOHApYXKEHHIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBUKCHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBUKECHHE
#HH#HParfi#H##CKOpPOCTbD. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
33 TEN Kak MPUYMHA U3MEHEHUs CKOPOCTH JBUIKEHHUS TeEl.
Macca kak Mepa UHEPTHOCTH Teja
34 #i#HParf## InotHocTs BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna KaKk XapakTepUCTHKA B3AUMOAECHCTBUS TE
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIBIO AUHAMOMETPA
3 #H#Par##tsIsnenune Tiarotenus W cuia Tsokectu. Cuiia
7 TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
13 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
19 HH#Par##H#CoxkeHe CWI, HaANpaBJICHHBIX 110 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®Ou3NIeCKHe SIBICHUSI B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

1 YBEJIMUCHUS JTABIICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIEePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTn4decKue MaInHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyeckue MEeXaHU3MBbI
AtMmocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBAHMS BO3AYIIHONW 000704ku 3emin. OTMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH
Apxumena
4.8 [ImaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIECH CHUJIbI, JECHCTBYIOLIEH
Ha TeJIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTh YAaCTH TEJIa U OT IJIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOAKM W  OIpeAciieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

4.11

TexHUYECKHE YCTPONCTBA: COOOIIAIOUINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' II0CKOCTh. [IpaBrito paBHOBECHS pbIUara
54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 010Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g ITonHass MexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs U
' COXPaHECHMs MEXaHMYECKON SHEPIUH
5.9 [TpakTrueckue pabOTHI:




#H#HPar###Onpenenenre pabOTBl CHUIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
4eJI0BeKa
TexHuuecKkne YCTPOMCTBA: pblUar, TMOJABUXHBIA U
5.11 HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasnena 3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3mepbl
. MoJIeKyl.  ONbITBI, TNOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO W razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CmauvBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TeroBoe paclIMpeHue U cxxaTue
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIJIOBOT'O JABUKEHUS YaCTHI]
67 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPTUU: TeIionepeaada U CoBepIIeHrue paboThl
6.8 Bugel Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BELIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIJIOBOrO ABUraTess. TeroBble ABUTAaTeNd U 3alluTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEHCTBUSA CHUII
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#HHParf##0NbITBL  TIO0  BBIPAIIMBAaHUIO  KPHCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##OnpITBl  TI0O  HAONIONCHUIO  TEIUIOBOTO
617 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OauTOHE
HITpUIIA.

HHH#Parf##ONBITHl, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIQKICHHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCHMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue M3MEHECHUS BHYTpPEHHEH
SHEPrUU Tela B pe3ylbTaTe TeIulonepenayd u padoThbl
BHEILIHUX CHII.

#H#HPar##llccnienoBanue SBJICHUS TEIUNIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##H#Onpenenenue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

H#i#Par#H#lccnenoBanue npouecca UCIapeHusl.
###Par###Onpenenenne  OTHOCHTEIBHONW — BJIQXKHOCTH
BO3/yXa.

#HHHPar###0Onpenenene yaeabHON TEIUIOThI IIaBICHUS
h11:91 7

®usnueckue SBIECHUA B NPUPOAE: IMOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONBb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posia aNeKTpUUECKUX 3apsiioB
B3aunmopeiictBue 3apsokeHHBIX Ten.  3akoH KyioHa

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]TY TEIAMHU)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
Onexktpuyeckas uenb. Cuwia Toka. DJEKTPUUYECKOE
7.8
HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 171 ydyacTka 1enu
[TocnenoBarenbHOE W TNapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarauTtHOoe mone. MaramuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENICEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 JJEKTPUUYECKON  DHEprumu. DONEeKTpOCTaHIIMKM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPY CONPUKOCHOBCHHH.

HccnenoBanne IeHCTBHS AJIEKTPHUECKOTO OIS  HA

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSTHHOTO TOKa.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, UYIIETO Yepes

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANPSHKEHHUSI

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTH

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajsi CHJIbl TOKa MpPU MapaiieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH  JJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJIA IIOCTOSTHHBIX MAarHUTOB IIPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneITbl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TOJISA VISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE  IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsieMbie PIE€MEHTHI COACPKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
| Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
5 Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTb MEXAHNUECKOTO IBIKECHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#i##Par#H##HepaBHOMEpHOE MPAMOIMHENHOE ABM)KEHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpHU

HCPpaBHOMCPHOM ABUKXCHUHN




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 #H#HPar###CBoboHoe manenue. OnbITel [ anumes
Hi#H#Par#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTrona
8.11 H#H#HAPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 #HHHPar###Cuna TpeHMs: CUJla TPEHUS CKOJIbXEHUS,
' cuJia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
8 14 ###Par#H##Cuiia  TSOKECTM W 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
o1 JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
1 KocMU4ecKasi CKopocTb. HeBecoMoCTh U neperpys3ku
. PaBHOBecue maTrepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
.16 TEJO
###Par###PaBHoBecue TBEPAOTO Tena C 3aKperIEHHOMN
517 oCb10 BpanieHusi. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIIHOCTb
PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
522 SHEPTUU U PaboThI
5 [loTeHuumanpHass SHeprust Tena, TMOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanbHast HEPTUs CHKATON MPYKUHBI
###Par###Kunernueckas  sHeprua.  Teopema 0
525 KUHETHUYECKON SHEPrUn
8.26 #H##Par###3aKoH COXpaHEHHSI MEXaHUYECKON SHEPIUU




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOpPU30HTAIBHONH MoBepXHOCTU. OmnpeneneHue pabdoOThI
CUIIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
WCIIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

>l KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
02 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexanunueckue BoJiHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsi. MeXaHn4eCKHUE BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
OmpeneneHue 4acTOThl W NEpHoJa  KoJieOaHUM
MaTeMaTHYeCKOTO MasTHHKA.
OmpeneneHre  4acTOThl M NEpHoJa  KoyieOaHUM
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
UccnenoBanue 3aBUCUMOCTH  TIEpHOJia  KoJeOaHU
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTHU nepuojia KOJIcOaHMt rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
99 TexHuueckue yCTpOICTBA: HXOJOT, HCIOIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JEUCTBUE BUIMMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U
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CBETOBbBIE ABJIEHHA

11.1

queBaﬂ MOJCJIb CBETA. Hcrounuku cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHne CBeTa

11.3

Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs

CcBeTa
114 [Ipenomnenne cBera. 3aKkoH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xox myyel B JIMH3€E
116 Onrtuueckast cucrema ¢oroanmnapara, MHUKPOCKONA H
' TEJIeCKOIa
117 I'maz kak onTuueckas cucremMa. bnm3opykocTs u
' JaTbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[IpakTuyeckue paboOTHI:
#i#Par#H#lccnenoBanue 3aBHUCHUMOCTH yria
OTpa)KeHMsI CBETOBOTO JIyya OT yIJjia MajJeHusl.
H#HParfH##l13yuenne  xapakTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.
#i#Par#H#lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3TYX — CTEKIION.
' ###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#HH#HPar###Onpenenenue (QOKYCHOTO PpacCTOSHUS |
ONITUYECKOM CHIIBI COOMPAFOTIEH JTNH3BI.
HHHPar###ONBITEl O Pa3NIOKEHUIO OEJIoro CBETa B
CIIEKTP.
HH#HPar#H###0ONbITHl IO BOCIPUSATHIO I[BETa IMPEAMETOB
IIpU UX HAOJIOJCHUH Yepe3 LBETOBbIE (PUIBTPHI
dusnueckue sBICHUs B mpupoze: 3arMenuss ColHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
11 Omnseitel Pezepdopna u manerapHas Mojzenb aToMa.
' Mogens aroma bopa
129 Hcnyckanue u morjoueHue cBera aToMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
14 Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOrO sipa. M3oTonsl
15 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
123 Peakuuu cunresa u genenus saep. VICTOUHUKU 3HEpPTUU
. CosHma u 3BE31
129 Snepnas osHepretuka. JleMcTBHE  pagMOAKTUBHBIX
. M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIMN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX M3JIy4YEHHH HA OpPraHu3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(OpPMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUN TPUPOABI, O POJHU DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeldl poau (GU3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTUI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JIBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMCHUCEC pa3jindaTh SABJICHUA 11O OMMUCAHUIO UX XAPAKTCPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
yYMEHHUE PaCTO3HABATh MPOSIBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUM
B OKpYXalOIIeM MHpE, BBIJENAS HMX CYIIECTBEHHbIE CBOWCTBA

(Mpu3HaKH)

Brnanenue ocHOBamMM TOHSTUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU U UCIOJB30BaHUE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHHUS H

MMpoHeECChI, UCIIOJIb3Ys (I)YHJIaMCHTaJ'IBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIUCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (bI/I3I/I‘-ICCKI/IC SABJICHHA,

HCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Bragenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOIIO/IeH s MTpaBUIl O€30MMacHOro Tpyaa: HaONoJeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHU, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HauEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhcllie M B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI W (OpMyJbl, CBA3BIBAIOIINME (PU3UUYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBaTh KpaTKOE YCIIOBUE 3aJauH,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUEThl U OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCTIOIb3YSl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M HPEACTABICHHUS HHPOpPMALUU
(GU3NUECKOTO COAEpIKaHUSI C KCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

Mexanuueckoe aBwkeHue. MarepuanpHas Touka. Cuctema  oTcuéra.

OTHOCHUTENHLHOCTD JABUKCHU S

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Dopmyna Juis

1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMepHOE NpSIMOJMHEHHOE NBIKCHHE. 3aBUCUMOCTH KOOPIHMHATHI TEJa OT
BpPEMEHH B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBHUKCHUS:
13 x(t)=x,+vt
I'paduku 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
HepeMeIIeH s, MyTH, KOOPIWHATHl NPH PABHOMEPHOM IPSIMOJUHEHHOM
JIBIDKCHU U
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
NPSMOJMHEIHOTO ABHKCHUS:
2
Sylf)=vp, *i+ay* ;
2
@opMynbl Ui TPOEKIUHU TEPEMEIICHUs, MPOCKIMA CKOPOCTH M MPOCKINU
YCKOpPEHHS IPH PAaBHOYCKOPSHHOM TPSMOJIMHEHHOM JIBUKCHUH
2
1.4 -Sx(f)=vox'f+ﬂx'5-
U_\'('f) =gy T4, I,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'padmkn 3aBUCHMOCTH OT BPEMEHU Uil MPOCKIIMU YCKOPEHHUsS, MPOCKIUH
CKOPOCTH, TIPOCKIUH IEPEeMEUICHUsl, KOOPAWHATHI MpPHU PaBHOYCKOPEHHOM
HPSMOJMHEHHOM JABHKCHUH
CBoOogHoe masneHue. GopMyIibl, ONMCHIBAIONIME CBOOOIHOE TAJCHUE Tena I10
Ls BEPTHKAIM (IBY)KCHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,

IOPOCKIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJEHHH Tejla TI10




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpYyXHocTU. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
=
T

LenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

1.6 yckopenus. @opmyrna uis BBIYUCIIEHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = 1
T
Macca. [InotHOCTS BemecTBa. @opmyna Juist BBIMMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClIokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F,
TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BBIYACICHUS MOYJIS CHIIBI
1.12 TPEHMSI CKOJIbKECHHUS:

Fszp-N




1.13

Hedbopmamus Ttena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

My -1t~
F=Gg -1 _2
R
Cuita TsbkecTH. Y CKOpeHHe CBOOOIHOTO A CHUS.
®opmyna 175 BBIYMCIEHUS CUJIbI TSKECTH BOIM3M noBepxHocTH 3emin: F = mg.
JIBmxenue rtanet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYISCKOU OHCPIUU:

H!U‘z
By

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON

SHEPruy TeJa, OJHATOrO

Haxg 3eMIIEH:




E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHNYECKOH sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHUE CUJI TpEHUs: £ = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Mowmenrt cunbi: M - FL
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&‘15!
[laBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYUCIICHHS 1aBICHUS TBEPIOTO Tena:
F
p= h
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTyeckoe 1aBIeHUE BHYTPH KUAKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=PG+DPn,
1.22 3axoH [lackans. I'mapaBanueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
F_jlm_ =pgV
VYcnosue niaBanus tena. [lmaBanue cyj0B 1 BO30yXOIUIaBaHUE
Y Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIOIIAS YACTOTY M MEPUO/I KOJICOaHU]:




1.25

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Inpu

KoJIe0aTeIbHOM JABUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIECPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha I'DaHMIIE
JBYyX cpell. IHppa3ByK U ylnbTpa3ByK

Ilpakmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
HPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHJIbI TPEHMS, CHJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHus: Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTAa CHJIbI, JCHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCcTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00bEMa MOTrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChI Te€Ja; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMaJIbHOT'O AABJICHUS U OT
pOJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHH
negopManuu MpYKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBIISIOICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHNE HE3aBHCUMOCTH IepHoJa KoJeOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIIAHCT ConHeuHon CHUCTCMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE€ Y€IOBEKa, BIUSHUE

aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE




3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

13 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUM  CTPOCHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrammmdeckue u amopHbie Tena

27 JIBuxenue dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHMSI 4YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Termonepenaya Kak CHocoObl M3MEHEHUS

' BHYTPEHHEHN dHEPIrun

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUEHHUE
Harpesanue wu oxnaxnenue ten. KommdectBo — TemnoTsl.  YjaenbHas
TEMJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWS PHEPIMM B TEIUIOBBIX MpOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IIpoOIECCe

510 UCnapeHnuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelbHas TemioTa

' napoo6pazoBanus: L = O/m

2.11 BnaxxHocts Bo3myxa

51 IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEH DJHEpPIUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allN. Y,Z[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA




=2

m

2.13

2.14

2.15

BHYTpCHHHH OHEPIYs CropaHus TOILJIKMBA. Y,Z[CJ'II)Haﬂ TEILIOTA CTOpaHusA TOILIIMBA:
q=0/m

[punuunst padots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpaxmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIYyYUEHHOTO BOJOM KOMHATHOW TeMmeparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIMHAPOM, IMOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTH BO3[yXa; VYACIBbHOW TEIUIOTHI
IiaBieHus Inbaa. VccnemoBaHwe W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pPa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; ITpO1IeCCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KalUJUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
32

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

OnekTpu3anus Ten. /[Ba BUIa 3MeKTPUYECKUX 3apsa0B

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. JleHCTBUE AJIEKTpUYECKOro IO Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.
Hanpsixenue.
I=q/t, U=A4/4




:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
3.8 3akon OMa aJis1 yyacTka aekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;I=1+I,; rR=5
2 2 -
CwmenranHble COETMHEHUS TPOBOTHUKOB
3.10 Pabota u momHOCTS AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
319 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MareuTHOe TMOJI€ TOCTOSHHOTO MarHura. B3amMoIeiHcTBHE HNOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJIHUKE
3.16 (pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs] Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH

COTMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYEHUs U
YAEJIBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM

COCAMHCHUHN IIPOBOAHUKOB; IIpaBujia IJid CHJIbI JSJICKTPUYCCKOrO TOKa IIpH




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupoode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0CoB,
POJIb MArHUTHOTO TIOJISL JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPruH,  DIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
PEIOXPAHUTENH, OSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKkana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipoCcTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mpudopbl
IIpakxmuueckue pabomoi
HiHPar###l13MepeHe ONTUYECKOM CHJIBI coOMparonied JHMH3bI; (POKYCHOIO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300pakeHusl, KOTJa MpeAMET PacHoiioKeH B JBOMHOM (QoKyce), TmoKa3aTens
3.26 MPEOMJICHUS CTEKIA.
#iHPar###llccnenoBanue CBOMCTBA M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEJIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupoode: 3arMmenus Conxua u JlyHbl, 1BeTa Te,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-
' pacnaza
4.2 Omneiter Pe3epdopna o paccesauto anbda-dactuil. [nanerapuas Mozaenb aroma




4.3

CoctaB aroMHOrO0 sifjpa. M3oTornsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6leHUs 6 nNpupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIYUCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYaAIbHBIN 103UMETp, Kamepa

Bunbcona, snepHas 3HEpPreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e [leprimkun . M., iBanoB A. W1.//®usuka: 7-i kiacc: 6a30BbI YPOBEHbD:
yueOHUK; 4-€ u3laHue, CTePeOTUITHOE. AKIIMOHEPHOE O0IIIECTBO
"N3natensctBO "l[IpocBemienue”, 2024

e Ilepwimkun Y. M., BanoB A. W1.// ®usuka: 8-i kinacc: 6a30BbIN
YPOBEHB: YUEOHUK; 4-€ U3JjaHne, CTEPEOTUITHOE. AKITMOHEPHOE
obmectBo "U3narensctBo "lIpocBemenue”, 2024

o Ilepeimkun U. M., I'yrauk E.M, UBanoB A. U., IlerpoBa M. A.//®u3uka.
9-i1 kitacc: 0a30BbIM YPOBEHbB.:5-€ U3JaHUE, CTEPEOTUITHOE. AKITMOHEPHOE

obmectBo "M3narenbctBo "IIpocsemenue”, 2025

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
OEJIEPAJIBHASI PABOYAS ITPOTPAMMA OCHOBHOI'O OBIIEI'O
OBPA30OBAHU . ®U3UKA (6a30BbIil ypoBeHb) (17151 7-9 Ki1accoB
oOpa3oBarenbHbIX opranu3aiuii). Mocksa, 2025 https://edsoo.ru/wp-

content/uploads/2025/07/2025 ooo frp fizika-7-9 baz.pdf

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
Enunoe coneprkanne obmiero oopazoBanus https://edsoo.ru/

[HOC "Mos mkoma" https://myschool.edu.ru/
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