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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCHIUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alfi0 HU3yYCHUs
Gu3MKK Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHHs, a TakKe
MEXKMPEIMETHBIE CBS3H €CTECTBCHHOHAYYHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
MPEAMETOB, MOCKOJbKY (PU3NUECKHE 3aKOHBI JIeaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYCCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeNoCTaBisieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHSI TOCTOBEPHBIX 3HAHUIA O MHpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

[lenn wu3ydeHus GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
OIlpefiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusax Poccuiickoit @enepanuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTepeca M CTpPEeMJICHHs OOy4aromMXCsl K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI Kak pe3yjbTaTa H3y4YCHUS
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O PONM (U3UKHU [JIST PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCUOHANIBHON JEeATENbHOCTH, CBA3aHHON C (PU3UKOH, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHre 3HAHUW O JUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIIMX pPACUYETHBIX 3a]ad C
UCITI0JIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(popMaluend (HU3NIECKOro COACpKaHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHIH;

3HAKOMCTBO CO chepamu TpoPheCCHOHATIEHON ICSITEIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSIX (PU3NYECKON HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpaMMe mo (pusuke mnepeueHb J1abopaTopHBIX padoT U
OIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUYUTEb JIEJIAET BHIOOP MPH MPOBEACHHUU
71a00paTOpHBIX pPabOT U ONBITOB C YYETOM HHIUBUIYaJIbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpeaIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHOHAy4YHbII METOJI MO3HaHWA: HAOIIOJEHUE, IOCTAaHOBKA HAYyYHOTO
BOMPOCA, BBIIBIKEHUE TUTIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHuyeckue, TEIUJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTosTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MAJIbIX TEN.

5. M3mepenue TeMmeparypsl HNpH MOMOIIMA >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammonelicTBue uacTHil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dbotorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM IBHKEHHHM. Pacuer myTtu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJia
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. HM3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBHKEHUSI.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MTPHU B3aUMOJEUCTBUH TET.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMONA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa 0
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TENA.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPYKUHBI OT TIPUII0KEHHOM CHUITHI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuerm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEIICIIEHUE €€ TPY30NIOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedcTBus (naiee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXpPaHEHUS MEXaHUYECKOW SHEPrUu.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSIHMM BeIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepeaauM:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHncamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc(EepHOro
JTaBJICHHUSL.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenue wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeinbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanus Tea. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopaencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro nods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pas3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4YEpPE3 PE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUA U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUNW IIPU  IIOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TOJSL  TIOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre NeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl ANEKTPOABUTATENSL.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneinHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTb. PabGoTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TeJa, TTOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NPY)UHbI. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX SIBICHH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

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

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBH)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETMOBUKHOTO U TIOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHble  BOJIHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUoJia KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH NPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckoma. ['a3 kak omnrTuueckas cuctema. BiIM30pykocTh u
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6eoro cBera Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yrJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnBITBI O BOCIPUATHIO LIBETAa MPEAMETOB NPU HUX HAOIIOJECHUHU dYepes
I[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 MOTJIomeHre ceeta atoMoM. KBaHThl. JIMHeWYaTble CIIEKTPBI.

PagnoaktuBHOCTh. AnNbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromuoro snpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHEprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAOpoOJA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIMIMX U3TYUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe JJi1 NOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAJIbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CY€T TOro, 4YTo OOYyYaIOIIUEeCs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SBICHHS B OKPYKAIOUIEH MPUPOJIE U MOBCETHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3TMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 0000MIaromero xapakrepa. Moaynb 3aBepIIaeTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCIIOpPTE, HA JOpOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM OOOpYAOBaHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluy, Tropoja, Kpass) TEXHOJOTHMYECKOW U



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHWM IS pelIeHHUs 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCIE€ (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U IIPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TporpaMMbl IO (GHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue JeficTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BETUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBATh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nnopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHbBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMH
CXe€MaMH, AarpaMMaMu, HTHOU rpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOZe OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jraniora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YIIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisATh POJIM, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpyIIoN);

CaMOCTOATEILHO COCTABJISITh AITOPUTM PeLIeHUs (GU3HUECKON 3aa4l WIIN
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS])  pe3yJIbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY APYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHHUIX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sABiacHUS (Muddy3us, TEMI0BOE IBIKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUs, TepeAadya AaBJICHUS TBEPABIMU TEIaMHU, XUIKOCTSIMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXaIollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJEHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, AaBlicHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKasi M TMOTEHIMalIbHAsl YHEPTUsi), NMPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMil IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3NUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (pU3NUECKON BEJIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 PE3yJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MAacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [IBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYrocTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcoOOUpaTh YCTaHOBKY U
BBIMOJIHATh M3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (DM3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HM JJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHeTre B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BlajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUUYECKUIN TOK, MATHUTHOE T10JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTUIONPOBOTHOCT, KOHBEKIIHS, M3IIYYEHHUE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
[0 OIHMCAHWID HMX XAPAKTEPHBIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoaoCOB, PO MAarHUTHOTO MOJSA JJIS KU3HU Ha
3emJie, NOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, YJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHUBJIIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENUYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOIINE JaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUs BEIECTBa, MPUHLUI CYNEPHO3ULIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoaAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUS, €IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nyeCKuX CBOWCTB Te (KANMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTU MpPOLECca OCThIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUIAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH B BHUAE TaOIUL U TpadUKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, DJIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUUYECKUE YCTPOWCTBA M H3MEPHUTEIIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeA0BaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIel;



OPUBOAUTh  NPUMEPHl  (HAXOIWUTh  WHMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaloIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHCHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeienaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE [BIDKEHHE, CBOOOJHOE
NaJIeHUEe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€JI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE IBMKEHHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMXCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYCHHUsI) TI0 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3UYECKHE SIBICHUS B MPHUPOJE:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTHYECKOE NECUCTBHE BUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TMEepeMElIeHHe, MyTh, YyrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS SHEPTUs CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIMYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IOpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMpalIIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (U3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH TMOMOIIU
($uU3MYECKUX METO/OB, HCIONB3yS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUS, JENaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3nUecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAA KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE paclpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIy4EHHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpylnOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIHUpOBaThH BBIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCCTOSHUE
coOuparoiel JUH3bI), O0OOCHOBBIBATH BBIOOp crmocoba U3MEpPEHUs
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, MepHoja
KoJIe0aHUN MaTeMaTH4ecKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTU
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEeIoOMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U TpaduKOB, IeJaTh BBIBOJBI 11O
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHuecKas padoTa M MOIIHOCTb, YacTOTa H
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIENys MPEII0OKEHHON MHCTPYKIUH, BBIUYUCISTD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOHM Ha HUX OmNHUCaHUusi (B TOM YHUCJE:
CHHMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUUHbIE€ PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpPY KaloIleH cpee;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar Hu3y4aeMmMoro pasaena (PU3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBHbIE)
KonTpoabubie IIpakTunueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/Z1V7L302N
1.2 ®du3nyecKue BeIUYHUHbI 2 1 https://m.edsoo.ru/KSVOT6K4K
1.3 EcrecTBeHHOHAay4YHBIN METOJ TO3HAHUS 2 1 https://m.edsoo.ru/UOY 1E8T7R
Hroro no pazneny 6
Paznes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BemecTBa 1 https://m.edsoo.ru/W1D9YOC7F
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 a A " 2 1 https://m.edsoo.n/A9I9PSS6R
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no pazneny 5
Pa3nen 3. /IBu:keHne U B3auMoieiicTBUE TeJl
3.1 MexaHn4eckoe IBUKEHUE 3 https://m.edsoo.ru/S8Y6FSF71
3.2 Nuepuusi, Mmacca, INIOTHOCTD 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazneny 21
Paznes 4. laBienne TBEPABIX TeJl, )KUAKOCTEH U Ira30B
aBneHue. [lepenaua nasne é
4.1 Hasncin pe/atia NaBIICHIT TBCPABIMH 3 https://m.edsoo.ru/X9P8J2M7R

TCJIaMH, )KXUAKOCTAMHA U ra3aMu




42

HaBHeHI/IC KUIKOCTH

https://m.edsoo.ru/Z9F3WOR9Z

4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/Q8S1E3W1Q
el e
4.4 A HCTBITI, PRIAIROCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/X1IN1Q1T1K
MOTPYKEHHOE B HUX TEJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGora 1 moutHOCTH 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MeXaHU3MBI 1 https://m.edsoo.ru/P3HETOGSW
5.3 Mexanuyeckasi SHEpPTrus 4 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazneny 12
PesepBHOE Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /it Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3pgen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/FSE6H2V IR
1.2 TeroBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazgeny 28
Pa3znen 2. diekTpuyeckne 1 MArHUTHBIE SIBJIEHUS
Dne €CKHeE 3a .3a e e Tena
2.1 FICKTPTICCIHE SAPALL. SAPDICHIHE Teil 7 1 https://m.edsoo.ru/B7YSRIASA
1 X B3aUMOJIEHCTBUE
22 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edso0o.ru/O5S3Y2NOJ
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 https://m.eds00.ru/V2V6P6T3S
24 DNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/V7C3B4P8F
Hroro no pazaeny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

[NPOT'PAMME




9 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne i/ Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/TSL5V2HAQ
OTIFICAHHUS
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHECHUS 10 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazgeny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
2.1 ‘ Mexannueckue KoneOaHus https://m.edso0o.ru/RII4YOM6Z
2.2 ‘ MexaHn4yeckue BOJTHBI. 3BYK 8 1 https://m.edsoo.ru/I9K8U INSM
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHUTHOE TOJIe U
3.1 6 2 https://m.edsoo.ru/E309B172L
AIIEKTPOMArHUTHBIC BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOoHBI paCIpOCTPAaHEHHUS CBETA https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3b! ¥ onTHYECKHE TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo.ru/Z9X0C2NOL
Uroro no pazgeny 15




Pa3gen 5. KBanToBbIe IBJIeHUSA

5.1

Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 SlnepHblie peakunu 1 https://m.edsoo.ru/Q4D3Z0R7M
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
IT 600
6.1 OBTOPEHIE  ODODINCHHE Conepaam i 9 2 https://m.edso0o.ru/O7S0Z6M3I
Kypca pusuku 3a 7-9 xnacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 7

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Duzndeckue
SABJICHUS

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

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIe pecypChl

https://m.edsoo.ru/DOC8D7TOT

https://m.edsoo.ru/D403V3C4E

Puznyeckue BEIMYMHbI U UX
U3MepeHue

https://m.edsoo.ru/ASL5SF2X3M

Vpok-uccnenosanue "M3mepenue
TEMIEPATyphl IPU TOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak ¢uzuka u npyrue
€CTECTBEHHbIC HAYKU U3y4alOT
npupoay. EcTecTBeHHOHay4HBIN
MeToA no3HaHus. Onucanue
buznyecKuX SIBICHUHN C
IIOMOIILIO MOJIeIed

https://m.edsoo.ru/XSY7T7W7L

https://m.edsoo.ru/S4G5Z7W4R

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM OOJIbIIIE,

https://m.edsoo.ru/G5G3K2T6F




4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/WOU7W3M3Y

10

JIBH>KEHME YacTuUIl BEUIECTBA

Ypoxk-uccnenopanue «OMbITHI 1O
HAOJIFOJEHUIO TEILIIOBOrO
pacuIupeHus Ta3oB»

AI‘peFaTHLIe COCTOAHHUA BEIICCTBA

https://m.edsoo.ru/FOY6CIWOU

https://m.edsoo.ru/ESM4S0P31

https://m.edsoo.ru/J7M9IP7C5R

11

B3anMocBs3b MeX1y CBOWCTBAaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHneM. OcoOeHHOCTH
arperaTHbpIX COCTOSTHUM BOJIbI

https://m.edsoo.ru/W5H7U3F90Q

12

MexaHudeckoe JBMKEHHE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/R7JOL1Y27Z

13

14

Cxopoctbs. EnMHHLIBI cCKOpOCTH

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edsoo.ru/R4J1R8COD

https://m.edsoo.ru/NOZ2K8U7M

15

Wuepuust. 3aK0H UHEPIHH.
B3anmopeiicTBre Ten kak
MPUYMHA U3MEHEHUS] CKOPOCTHU
JBUKEHUS TEI

https://m.edsoo.ru/A3L5S3L.4X

16

IIimoTHOCTE BemecTBa. Pacuer
Macchl U 00bEMa Tea 110 €ro
IUIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




17

18

JlaGopaTtopHnas pabota
«OnpenenenHue MWIOTHOCTU
TBEPIOTO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTE BemecTBa"

https://m.edsoo.ru/S7G8LEPOD

https://m.edsoo.ru/M310LOM4V

19

Cuna xak XxapakTepuCTHKa
B3aumozeicTeus Ten. Cuia
ynpyrocti. 3akoH I'yka

https://m.edsoo.ru/J7T1IMOSSL

20

JlaGopaTtopHnast pabota
«3y4eHue 3aBUCUMOCTH
pactsoxenus (nehopmariim)
NPYKUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edsoo.ru/USG2K4X2X

21

22

23

SBaenne tarorenusa. Cuna
TSKECTU

CBsI3b MEX1y CHIION TSAXKECTH U
Maccoii Tena. Bec tena. Pemenne
3aga4 oo reMe "Cua tsoxecta"

Cuna TsKeCTH Ha IpYrux

mranetax. duznueckue
XAPaKTCPUCTHUKHU IIJIAHCT

https://m.edsoo.ru/VIK3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1JOR6G

24
25

26

N3mepenne cuit. JluHamomeTp
Bec Tena. HeBecoMmocTh

CroxxeHue IByX CHII,
HaIpPaBJIEHHBIX 10 OJHON
npsiMoil. PaBHOAEHCTBYIOIAs CUIT

https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/TIA7G9TOW

https://m.edsoo.ru/M7B5G5Q1S

27

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"

https://m.eds0o0.ru/S9S0A2G8G




28

29

30

31

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B ipupoe u
TEXHHKE

JlaGopaTtopHnas pabota
«M3yueHune 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIbKEHUS OT CUJIbI
JABJICHUS U XapakTepa
COIPHKACAIOIIUXCS
ITOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe
nu3o0paxenue cuiy, «CHITbD,
«PaBHOIEUCTBYIOIIAs CUIDY

https://m.edsoo.ru/Y5Z2X9T0D

https://m.edsoo.ru/S405T2N21

https://m.edsoo.ru/S8X3ZESN

https://m.edsoo.ru/K9T0Z80O1]J

32

KonTposabHas pabora no Temam:
«MexaHndecKkoe IBIKEHIE,
«Macca, IJIOTHOCTRY, «Bec
Tenay, «['paduyeckoe
n3o0paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/U4Y0Y4M9Z

33

JaBnerune. CriocoOb1
YMEHBIIICHUS U YBETUYCHUS
JIaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBrierue ra3a. 3aBHCUMOCTD
JIaBJICHUS Ta3a 0T 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/JSQ5Q3A7S

35

Ilepenaua naBneHust TBEPABIMU
TeJNaMH, JXKUAKOCTSAMH U ra3aMH.
3akoH ITackana

https://m.edsoo.ru/S8M4I516V




36

37

38

HaBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BBAHHOC I[CﬁCTBHGM CHIJIbI
TAXKCCTH

Penrenue 3amad mo reme
«JlaBneHue B )KUIKOCTH H rase.
3akoH [Tackansa»

Coobmaromnmecs: Cocybl

https://m.edsoo.ru/P9T7U9I0W

https://m.edsoo.ru/P3Z4T7X2H

https://m.edsoo.ru/DIL8KS5ZI1E

39

40

I'mppasimueckuil npece

Manowmetpsi. [TopuineBoit
JKUJKOCTHBIN Hacoc

https://m.edsoo.ru/Q8I3FIN2H

https://m.edsoo.ru/Y2F9W6NGE

41

Atmocdepa 3emmn. [puannen
CyILIECTBOBAHUS BO3IyIIHON
000J104KkH 3eMiH. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI

https://m.edsoo.ru/T5X4E4R9R

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

W3mepenune atMochepHOro
nasyieHus. OnwiT Toppuueu
3aBUCUMOCTH aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJI
YPOBHEM MOpsi

https://m.edsoo.ru/V6JOG1DOV

https://m.edsoo.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9I5SMOP

45

bapomeTtp-anepoun.
ATMoOcdepHOoe 1aBJIeHHEe Ha
Pa3JINYHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pemenue 3agad mo teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/HSHOV1T3P

47

JleiicTBUE )KUAKOCTH U Ta3a Ha

https://m.edsoo.ru/E2P8Y 7147




48

49

50

HOrPY’KEHHOE B HUX TEJO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«OrnpeneneHne BhITAIKABAIONIECH
CHUJIbI, ICHCTBYIOIICH Ha TEO,
MOTPYKEHHOE B KUJKOCTBHY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

IInaBanue Ten

https://m.edsoo.ru/X6V4Q6P8Z

https://m.edsoo.ru/S2I0OKONSP

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomerpa
I KOHCTPYUPOBAHUE JIOJIKA U
OIpeIeNIeHuE €€
rpy30MOaBEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenue 3agad mo reMam:
«IlitaBanue cynos.
Bo3znyxomiaBanuey, «JlaBnenne
TBEPABIX TCII, )KHJIKOCTGP'I n
ra3oB»

https://m.edsoo.ru/A9D20Q8A3H

53
54

Mexanunueckasi pabota

MomHocTts. EquHuIisr MoniHocT

https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/HEY9KOX2T

55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
HnoanLéMe 1o JiecTHuie"

https://m.edsoo.ru/T7G0J7WS5I

56

IIpocTsie MexaHu3MBl. Poryar.

https://m.edsoo.ru/B3U9T8M3K




57

58

59

PaBHoBecHe cui Ha pbrdare

KontponsHast pabora o Teme
«/laBneHue TBepAbIX TeN,
KUJKOCTEH U Ta30By» /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHsblit ypok. Pabora ¢
TeKcTaMu 1o Teme «J/laBieHue
TBEPIBIX TEJ, )KUIKOCTEH U
razoB» / Beepoccuiickas
HpoBepoYHas paboTa

Peryaru B TexXHUKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBuit
paBHOBECHSI phIUara

0.5

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1TOB1B8U

https://m.edsoo.ru/RSK100H9K

60

Pemenue 3agad mo reme
«YCcl0BUS paBHOBECHS pblUara

https://m.edsoo.ru/L5G50Q2K80

61

Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/J4K776J21

62

63

Pemenne 3agau mo treme "Pabora,
MotmHocTh, KITJT"

MexaHuueckas YHEPrusl.
Kunernueckas u moTeHuanbHas
SHEPrus

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

64

3aKOH COXpaHEHHUs

https://m.edsoo.ru/LON7TOD9C




65

66

MEXaHUYEeCKOMH OHEPIrun

YPpOK-3KCIIEPUMEHT IO TEME
"DKCepuMEHTAIbHOE
ompeeeHue U3MCHEHUS
KUHETHYSCKOM M MMOTSHIINAILHOMN
SHEPTHH MPU CKaThIBAHUH TEJIa
10 HAKJIOHHOH IINTOCKOCTH"

KoHTposbHas pabota 1o Teme
«PaboTta 1 MOIIIHOCTB. DHEPTHUS

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHsblit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHndyeckoe aBrKeHne"

https://m.edsoo.ru/J4Y7W4R47Z

68

PeseprHsbiit ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

12

https://m.edsoo.ru/A5Z2G6YOM




8 KUIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3y4eHusi oOpa3zoBaTeibHbIE pecypcChl
padoThI padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KWUHETUYECKOU

1 1 https://m.edsoo.ru/I1L6W5X0Z
TEOPHUH U UX ONBITHHIE
MOATBEPKICHUS
Macca u pazmep aTOMOB U

2 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUM 1 https://m.edsoo.ru/N9T7D1S1F
BEILIECTBA
OOBbsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTO

4 COCTOSIHMI BEIlleCTBa HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
ITOJIOKEHNUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
Kpucrannuueckue u amopgHbie

5 1 https://m.edsoo.ru/H6W20Q8V5D
Tena
CmauuBaHMe U KallUJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/M209B3RI1L
IToBEepXHOCTHOE HATSKEHUE

7 TenmoBoe pacuIMpeHne U CKaThe 1 https://m.edsoo.ru/J7T1T5C3B
Temnepatypa. CBs3b

8 TEMIIEPATYPEI CO CKOPOCTBIO 1 https://m.edsoo.ru/COP4B3B3E
TEIJIOBOTO ABUKEHUS YaCTHI]

9 Buytpennss sneprus. CriocoOsl 1 https://m.edsoo.ru/F1S701S9X




10

W3MEHEHHUS BHYTPEHHEH SHEeprun

Bupel reronepenaun

https://m.edsoo.ru/R8EO0E4G2]

11

Ypok-koH(pepeHIus
"[IpakTHuecKoe UCIIOIb30BaHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTEepHaJioB B LEJISAX
sHeprocOepexeHus"

https://m.edsoo.ru/ROD8O9V0OQ

12

13

14

KomnndecTtBo TemoTel. Y aenbpHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0MeH U TEMIOBOE
PaBHOBCCHEC

Jlaboparopuas pabota
"HccnenoBaHue SBIEHUS
TerI000MeHa P CMEITUBAaHUT
XOJIOAHOW U ropsiueit Boabl"

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8R9ICO6H2R

15

PacueT koaudecTBa TEIIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa U BBIENSIEMOTO UM MIPU
OXJIAXKICHUH

https://m.edsoo.ru/X8H6J1WOY

16

JlabopaTopHas pabota
"OnpeneneHue yaeapbHOU
TEIIOEMKOCTH BelrecTna"

https://m.edsoo.ru/H4V7Q308C

17

18

DHeprus TOIMBa. Y AeabHast
TEIJI0Ta CTOPAHMS

IInaBnenue u OTBCPJACBAHUC
KpUCTAJNIMYCCKUX TCII. yI[eJIBHaH
TCILJIOTA IIJIaBJICHUA

https://m.edsoo.ru/M8M57Z4K6B

https://m.edsoo.ru/D3W3A40Q21




19

20

JlaGopaTopHas pabota
"Onpenenenue yaenabHOU
TEIUIOTHI IIJIaBJICHUS Jbaa"

[TapooGpa3oBanue u
KoHzeHcanus. Mcmapenue

https://m.edsoo.ru/GSPOHOX5B

https://m.edsoo.ru/V4Y0X8O3H

21

Kunenue. Y aenpHas TeIiora
napooOpa3zoBaHus U
KOHJICHCAlIMU. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EpPHOTO TaBJICHHS

https://m.edsoo.ru/I6GM5B7X7T

22

BiraxxHocTh BO31yXA.
Jlaboparopuas pabora
"OnpeneneHne OTHOCUTEIbHOU
BJIKHOCTH BO31yxa"

https://m.edsoo.ru/NOG6H8C2D

23

24

25

26

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/lyXa

[TpuHIMIB pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHus

KII/I TeryoBoro aBuraress.
TerutoBbIe IBUTATENN U 3alATA
OKpY)KarOIIEH Cpe/Ibl

3aKOH COXpaHEHUs U
MpEeBpAaIICHUS SHEPTUHU B
TETUTIOBBIX Ipolieccax

https://m.edsoo.ru/DOJ8G4K8H

https://m.edsoo.ru/J7B1B5SE5SE

https://m.edsoo.ru/S8A4K7F3F

https://m.edsoo.ru/ION7C7D71

27

[ToaroToBka Kk KOHTPOJIBLHOM
pabore o Teme "TermoBbie

https://m.edsoo.ru/F2Z3K2F2D




28

29

siBIeHUS. MI3MEeHeHue arperaTHpIx
COCTOAHUHA BerecTna"

KontposbHas pabota mo teme
"TermnoBele sABIcHUA. V3MeHeHne
arperaTHbIX COCTOSTHHI
BelecTna"

Dnektpuzanus Ten. [[Ba pona
AJIEKTPHUYECKUX 3apsIJIOB

https://m.edsoo.ru/EOI6W3U2P

https://m.edsoo.ru/U7V1TOV7Z

30

31

32

33

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHUEH U
IIPU COIPUKOCHOBEHUU"

B3aumoneiicTBre 3apsKeHHBIX
ten. 3akon Kynona

DNEKTPUUYECKOE MOJIE.
HanpsiKeHHOCTb 3JIEeKTPUYECKOT0
nons. [IpuHIMn cynepno3unun
AJIEKTPUUYECKUX TOJIeH

Hocurenu snekrpuueckux
3apsi1oB. DIEMEHTapHBIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/LOVOY8NIC

https://m.edsoo.ru/H2R1J1U60

https://m.edsoo.ru/Z5Q3S3UOK

https://m.edsoo0.ru/X6W509K0K

34

[IpOBOTHUKY W TUBIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsaaa

https://m.edsoo.ru/J1F4R7N4F

35

36

Pemenue 3aga4 Ha npuMEHEHUE
CBOMCTB 2JIEKTPUYECKUX 3apsI0B
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. IcTouHnKH
ANEKTPUYECKOTO TOKA

https://m.edsoo.ru/I4O8N8X00

https://m.edsoo.ru/O7T7Y419]




37

38

JlelicTBUA AIEKTPUYECKOrO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUICCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

https://m.edsoo.ru/N6K2P6Q3U

https://m.edsoo.ru/T1K3V1X2Y

39

40

41

DNEeKTPpUYECKUM TOK B MeTaJlJIax,
KHUJKOCTSAX U razax

DneKkTpruyecKas 1enb U eé
COCTaBHBIE YaCcTH

Cuna toka. JlaGopaTopHas pabora

"N3mepeHue u peryinpoBaHue
cuJibl TOKa"

0.5

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/PSG1AOWSN

https://m.edsoo.ru/W5X5Z8P9K

42

DNEeKTpUUECKOE HANPSKEHHE.
Bonsr™merp. Jlaboparopnas
pabota "U3mepenue u
peryJimpoBaHye HanpspkeHus "

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBiIeHHE TPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/E3Z8S7Q27Z

44

JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUYECKOTO
COITPOTHBIICHUS TPOBOIHUKA OT
€r0 JUTHHBI, TUTOIIAIH
MOTIEPEYHOTO CEUSHHUSI U
MaTtepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBUCHUMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akon Oma ayis
ydacTKa Ienu

https://m.edsoo.ru/D8J5G7Q5S

46

Jlaboparopnas pabota

https://m.edsoo.ru/R7ASGOISN




"UccaenqoBaHue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIErO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsLKeHUs Ha
pesuctope"

47

48

49

50

HOCJ’IGI{OB&TGJ’IBHOC n
napajijieJibHOC COCAMHCHHUA
IIPOBOAHHUKOB

Jlaboparopnast padota "IIpoBepka
MIpaBHJIa CIOKEHUSI HAMIPSDKEHUN
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

Jlaboparopnas padota "IIpoBepka
MpaBuJIa JJIs CHITBI TOKA MPU
napajuieIbHOM COEAMHEHUN
pe3uctopos”

Pemenue 3aga4 Ha npuMEHEHNE

3akoHa Oma AJI1 pas3;IndYHOIr o
COCAUHCHUS ITPOBOAHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8N6E

https://m.edsoo.ru/A7SOW2R1W

51

Paborta 1 MOIIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/E4A27Z3D7T

52

53

JlabopaTopHas pabota
"Onpenenenue padboThl U
MOIIHOCTH 3JIEKTPHUYECKOT0 TOKa"

DJeKTpUYecKue ey 1
NOTPEOUTENH IIEKTPUIECKOM
sHeprum B ObITy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/E2P6V8C30Q

https://m.edsoo.ru/R7E2V1B5T




54

55

IlocTosTHHBIE MArHUTHI, KX
B3aUMOJICHICTBHE

VYpoxk-uccienoanue "M3yuenue
OJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/Z0C9C1IMSES

https://m.edsoo.ru/I1K1R5T7B

56

MarunutHoe nojsie. MarautHoe
oj€e 3eMIIM U €70 3HAaYEHUE I
JKA3HU Ha 3emiie

https://m.edsoo.ru/A1B1G4MI9L

57

IToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUYECKHE
3aps/ibl. 3apsHKEHHBIC TEJIA U UX
B3auMozeucTBusA. [10CTOSTHHBIN
ANEKTpUYECKUil TOK"

https://m.edsoo.ru/L5SD2EOL40

58

KonTponbhas padota no teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC Teja U UX
B3auMoAeucTBUsA. [10CTOSTHHBIN
ANeKTpuyecKui Tok" /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.edsoo.ru/G7X7C706X

59

PesepBHblit ypok. Pabora ¢
TeKcTamMu 1o TeMe "I10CTOSTHHBIN
AJIeKTpUYeCcKuil ToK" /
Bcepoccuiickas nmpoBepodHas
pabora

https://m.edsoo.ru/FSD8DI9T8N

60

OmneiT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTro TOKa MarautHoe
I10JI€ KaTyIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K00Q

61

[TpuMeHeHHe IIEKTPOMArHUTOB B
TexHuke. JJaboparopnas padora

0.5

https://m.edsoo.ru/M8VINSDOL




62

"U3y4yeHue neilcTBUS MAarHUTHOTO
TI0JIs1 HA MPOBOJAHUK C TOKOM"

DIIeKTPOABHUraTelb IOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANIEKTPO/IBUTATETICH B
TEXHUYECKHUX YCTPOICTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHcTpynpoBanue u
u3ydeHue paboTbl
3ieKTpoaBUrarens'”

https://m.edsoo.ru/J1V7A7TC2I

63

64

65

66

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKIUH.
[IpaBuio Jlenna

Onexrporeneparop. Crocoob
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIIEKTPOCTAHIIUHU HA
BO300HOBIIIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJIBLHOU
pabote 1o Teme "DIeKTpUUYECKHe
U MarduuTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

https://m.edsoo.ru/ESLEMOH4W

https://m.edsoo.ru/FSH8WIR8I

https://m.edsoo.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHblit ypok. Pabora ¢
TekcTtaMu 1o TeMe "TernmoBeie
SIBJIEHUS"

https://m.edsoo.ru/J1J3F9B6T

68

PeseprubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHele

https://m.edsoo.ru/P9I2D8KOW




‘ sBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



9 KUIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

MexaHndeckoe ABHKCHHUE.

1 1 https://m.edsoo.ru/F4G6CIM7F
MarepuanbHas TOUKa
CucreMa oTcuerTa.

2 OTHOCHUTEIBLHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/N5CIF5F5F
JIBUKCHUS
PaBHOMEpHOE PSAMOIHMHEHHOS

3 p P 1 https://m.edsoo.ru/Y4X4H7N6C
JIBIDKCHUE
HepaBnomepHoe npsiMOJIMHEITHOE

4 nBwxeHue. CpenHss u 1 https://m.edsoo.ru/VOU7B4D1Z
MTHOBEHHAsi CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE IBUKECHUE. 1 https://m.edsoo.ru/JOP6I2ROH
Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O IBUKEHUS. 1 https://m.edsoo.ru/MIE114S5N
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"Onpenenenne yCKOpESHHUs Tella

7 et yerop 1 1 https://m.edsoo.ru/O0P8S4C1J
MIPU PaBHOYCKOPEHHOM JIBHYKCHUHT
10 HAKJIOHHOM II0CKOCTH"
CBobOoaHoe naaenue tei. OmbITh

8 1 https://m.edsoo.ru/J9Y372J1G
lanunes

9 PaBHOMEpHOE IBMXKEHUE 110 1 https://m.edsoo.ru/R8K1U9L4L




okpyxHoctu. [lepuoza n yacrora
oOpaiueHus. JInHeliHas U yrioBas

CKOpOCTHU
EHTPOCTPEMUTEIIHHOE

10 Herrrpoctp https://m.edsoo.ru/ASOIK1NOU
yCKOpEeHue
[Iepssiii 3akoH Hprorona. Bextop

11 https://m.edsoo.ru/H6G217N4R
CHJIBI
Bropoii 3akon HeroTona.

12 B https://m.edsoo.ru/F8STN1T5N
PaBHOelicTBYIOIIAsA cHila
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/SSW4B2VOR
Cynepro3unus cuil
Pemenue 3agau Ha npUMEHEHUE

14 https://m.edsoo.ru/X4E7S7TE6C
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenue 3agau no reme «Cuna

16 8 https://m.edsoo.r/NINSUOH10O
YOPYTOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenne KECTKOCTH https://m.edsoo.ru/JOR6G3A10
IPYKUHBDY

18 Cuina TpeHust https://m.edsoo.ru/X7J9P9S8E
Pemenne 3amau nmo teme «Crta

19 https://m.edsoo.ru/Z7K6Q4V2V
TPEHHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 duirenTa https://m.edsoo.ru/USB6R1V0Z
TPEHHUS CKOJIbKEHHS"
Pemenne 3agau o teme "3akoHbI

21 Hprorona. Cuna ynpyroctu. Cuina https://m.edsoo.ru/B6USWIASZ

TpeHus"




22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TMaIeHUs
Ypok-koHpepenmus "/ BrkeHne
TEJ BOKPYT TPaBUTAI[IOHHOTO
nentpa (CoslHeUHas cucTeMa).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/D9E4E9I27Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P6I14D6B

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

https://m.edso00.ru/Q3T3V3Z0Y

26

PaBHOBeCHE MaTepHAIBHONW TOYKH.

AOGCOIIOTHO TBEPIIOE TEIIO.
PaBHOBecue TBEpOrO TENA C
3aKpEIUIEHHOW OChIO BpAILICHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

https://m.edsoo.ru/P1A7D407W

27

PaBHOBeCHE MaTepHAIBHONW TOYKH.

AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LienTp TsoxecTn

https://m.edsoo.ru/HOW1S5WS8T

28

29

Pemenue 3aga4d mo reme "MoMeHT
cuisl. LlenTp TsxecTn"

IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "MexaHn4eckoe
nBmkenne. Bzaumonetictsue ten"

https://m.edsoo.ru/B8T6J2J6K

https://m.edsoo.ru/I5SX6B0B11

30

KoHnTtponbHas pabota 1o teme

https://m.edsoo.ru/W1V8P6V3B




"MexaHn4YecKoe IBUKECHUE.
Bsaumonaeiictsue ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYnpyroe u Heynpyroe
B3aUMOJICUCTBUE
Pemenne 3amag no teme "3akoH

32 8 " https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUS UMITYJIbCa
Ypok-koudepennus "PeaktuBHOE

33 " https://m.eds0o0.ru/N2S4U5J8T
JBUKCHHE B PUPOJIC U TEXHUKE
Mexannueckas padora u

34 p https://m.edsoo.ru/S3V3B4VIT
MOII[HOCTD
PaboTa CHIIBI TSKECTH, CHIIBI

35 https://m.edsoo.ru/N6N9E3J4U
VIPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHnast pabota
«Onpenenenue paboThl CUITBI

36 TPEHUS MTPU PAaBHOMEPHOM https://m.edsoo.ru/J 1G1B4T2Q
JIBIDKEHUH TeJa 1o
TOPU30HTAILHOM MMOBEPXHOCTH»
CBs13b DHE a0oThI.

37 BASH JHEPTHH I pabOThI https://m.edsoo.ru/C2V7B6E21
[ToreHmanpHas SHEPrust
Kunernueckas sueprus. Teopema

38 . P P https://m.edsoo.ru/J3T8L3D5T
0 KUHETHYECKOH dHEepPTun
3aK0H COXpaHEHHUS dDHEPTUHU B

39 P p https://m.edsoo.ru/M8VOW3W3F
MEXAaHUKE
JIaGoparopHas pabota «3yueHnue

40 PaTOpHai paboTa «XI3yacHHU https:/m.edsoo.ru/M3S2YSJ 1H
3aKOHA COXPAHEHUS YHEPTUN»

41 KonebarensHoe IBIKEHUE U €TO https://m.edso00.ru/S2N5G8W2K




42

XapaKTEPUCTUKHU

3aryxaromue KoieoaHusl.
BhiHyX1eHHBIE KOTICOaHMsI.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

44

45

46

MareMaTH4ecKuil U NpyKUHHBINA
MasTHUKHU

Ypok-uccienoBaHue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT KECTKOCTH
HNPY>XAHBI ¥ MAaCCHI Tpy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOaHUIX

JlaGopaTtopHnast pabora
«OrmnpeneneHue 4acToThl U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

https://m.edsoo.ru/I9M6I4R77Z

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/LAW6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa
Kosie0aHu# Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl Tpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJIHEL. CBOiiCcTBa
MEXaHUYEeCKUX BOJIH.
[TponosibHBIE ¥ TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koHpepeHIus
"MexaHu4YeCKHe BOJHBI B TBEPIOM
teie. CelicMudeckue BOJTHBI"

https://m.edsoo.ru/W1WOM9JOM

50

3Byk. Pacnipoctpanenue u

https://m.edsoo.ru/A7ROU7S70Q




51

OTpakeHHE 3BYKa

Ypok-uccnenoBanue
"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YaCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

53

54

55

56

I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKYCTHYECKHUI1 pe30HaHC

Ypok-koHpepenius "YabTpazByk

U nH(pa3ByK B MPUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
KoJie0aHuUs U BOJHBI"

Konrponbnas pabora no reme
"3aKOHBI COXPaHEHUS.
Mexanuueckre KoaebaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNEKTPOMarHUTHbIE BOJHBI

https://m.edsoo.ru/JIR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edsoo0.ru/FSM20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.eds00.ru/U6Q7S6X6F

57

58

59

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJTH

Ypok-kondepentus "[lkana
AIIEKTPOMATrHUTHBIX BOJH.
Ucnonp3oBanne
AIIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H"

Ypok-uccnenosanue "M3ydenne
CBOMCTB SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/K7B7Z4W6C

https://m.edsoo.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1ROCS8I




60

C MOMOIIBI0 MOOHIJIBHOTO
tenedona"

Perienue 3a1a4 Ha onpe/ecHue
YaCTOTHI M JJTUHBI
3JIEKTPOMArHUTHOM BOJTHBI

https://m.edsoo.ru/Q2VS5N7RSJ

61

DneKTpOMarHuTHas pupoia
ceera. CxopocTh cBeTa. BomHoBBIC
CBOMCTBA CBETA

https://m.edsoo.ru/S1UOF1L6Y

62

Hcrouynuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.eds00.ru/Q8A4S9T4J

63

64

65

3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
Pemenue 3aga4 Ha TpUMEHEHUE
3aKOHA OTPAKEHMsI CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITommHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcnonb30BaHKe MOJTHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3PSE9T

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
yria MpeJIoMJICHHs] CBETOBOTO
Jy4a OT yIJia MaJIeHHus Ha TPaHUIEe
"Bo3myx-crexino""

https://m.edso0o.ru/S3DIN6T1T

67

VYpoxk-koH(pepeHus
"Mcnoap30BaHue IIOJIHOIO

https://m.edsoo.ru/YOT3K7BON




68

BHYTPEHHETO OTPAYKEHUS:
CBCTOBO/JbI, OIITUKOBOJOKOHHAaA
CBSI3b"

JInusel. OnTryeckas cujia JIMH3EI

https://m.edsoo.ru/I7VON3C6C

69

70

71

72

[Toctpoenne nzobpaxeHuii B
JMH3aX

JlaGopaTopHnas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHJTBI
cobuparomiei TuH3bI"

Ypok-koHpepenus "OnTuueckue
JIUH30BBIC TPHOOPHI"

['ma3 xak onruyeckas cucrema.
3peHue

https://m.eds0o.ru/K6Z010T2C

https://m.edsoo.ru/I8J5SC1E2F

https://m.edsoo.ru/X3H9IOW7U

https://m.edsoo.ru/REM7Q5I1A

73

74

75

76

Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. Oneitel HproTOHA.
CrnoxeHune CeKTPAIbHBIX 1[BETOB.
Hucnepcus ceera

JlaGopatopHas pabota "OnbITH IO
pasyoKeHuIo 6eI0ro cBera B
CIEKTp ¥ BOCIIPUSATHIO LIBETA
NPEMETOB MPH UX HAOIIOJICHUN
yepes 1BETOBbIe (punbTps”
VYpok-npaktukyM "BonHoOBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepenus u quppaxus'

https://m.edsoo.ru/N6D1A6Z30Q

https://m.eds00.ru/G6060O1H6Y

https://m.edsoo.ru/R7U7B4P1K

https://m.edsoo.ru/T2L.47Z0X8T




Omneiter Pesepdopna u

77 https://m.edsoo0.ru/X9G1Z811P
MJIaHeTapHasi MOJIEb aToMa
[Tocrynatel bopa. Monenb atoma

78 https://m.edsoo.ru/A7C3C9B5V
bopa
Hcnyckanue u moriouieHue cBera

79 aromoM. KBanTtsl. JIuHeituaTeie https://m.eds00.ru/C6Q6K4B0OB
CIIEKTPHI
Ypoxk-nipa "Habmronenue

80 POK-THIpAKCTIIyM "H ACHH https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITYCKaHUS

81 PamnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ESV7FOP1X
Ctpoenue aToMHOTO sipa.

82 P AP https://m.eds00.1u/GOAIQSPAU
Hyxnonnas moneins
PannoakTuBHBIE TPEBpAIICHHUS.

83 A pespam https://m.eds00.ru/G2V8Z1Y8N
N3oTomnsl
Pemenue 3anau no reme:

84 " 8 " https://m.edsoo.ru/J7K2G5V5L

PannoaktuBHBIE peBpaleHUs

85 [Tepuoxa monypacmnana https://m.edsoo.ru/V3W7A9K3C
VYpok-koHpepeHuus

86 "PaguoakTUBHBIE U3TYyYCHUS B https://m.edsoo.ru/T1S9P6ISI
IIPUPOJIE, MENULINHE, TEXHUKE"
S nepHble peakiu. 3aKOHBI

87 COXpaHeHUd 3apsAa0BOro u https://m.eds00.ru/NS§O7SON3K
MacCOBOT'O YHUCEI
DHeprus CBSI3u aTOMHBIX SITIEP.

88 https://m.edso0o0.ru/Q4MOUOX5G
CBs13b Macchl ¥ SHEPTUU
Pemenue 3agau no reme

89 " " https://m.edsoo.ru/I0LOS3U6W

S nepHble peakiuu
90 Peakuuu cunTe3a u neneHus suep. https://m.edsoo.ru/T3A7TILIG




91

92

93

Wcrounnku sHeprun ConaHua u
3BE3 ]

Ypok-koubepenmus "SAnepHas
sHepreTuka. JlencTus
paZOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbI€ siB1EHUSA"

KonTtponpsHast pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUS"

https://m.edsoo.ru/X102Z5W30

https://m.edsoo.ru/L9Y3HEI2X

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"B3zaumMonencTBue Tea"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"TemoBele mpoueccs”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIxX U
KaueCTBEHHBIX 3aJ1a4 110 TeMe
"KIIJI TermoBsIx aBurarenci'”

https://m.edsoo.ru/I1C611UOW

97

[ToBTOpenue, oboOIICHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 33/1a4 110 TEMe

https://m.edsoo.ru/M9I70O3R8N




98

"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o6oOIIeHNKE.
JlaGopaTopHbIie pabOTHI 110 KypCy
"CBeToBBI€C sSIBICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTopenue, o6obmenue. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHUs B MEeXaHHKe"

https://m.edsoo.ru/NINS5Z9T4L

100

101

102

[ToBTOpenue, o606menue. Pabora
¢ texcramu 1o teme "Kosebanus
U BOJIHBI"

IToBTOpenue, 0600meHne. Pabora
¢ TexctamMu o teme "CBETOBBIE
saBieHus"

[ToBTOpenue, 0606meHue. Padora
¢ Tekctamu 1o Teme "KBaHntoBas u
sanepHas pusuka'

https://m.edsoo.ru/PSW1Q5R7G

https://m.edsoo.ru/D4V0Z0MOIL

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CyIIIECTBEHHbBIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaYeHHs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa MW 3alHMCHhIBAaTh €ro0 MaTeMaTU4ecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATh IPUYUHHO-CIICJCTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jjoruyeckux miaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCIIOBHE, IMOJACTABISAThH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3NUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OMBITHl O HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIMBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppOBBIX MPHOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € yUETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYs NMPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MYECKMX BEIMYUH, CIEHys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUIECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B Opr>KElI-OH.I€I71 cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, TPH OSTOM
rpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUThH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O0O0BSACHATH (DU3MYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHUE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nyYecKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUId pelleHHs] 3ajauyd, BbIOMpAaTh 3aKOHBl U (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJy4eHHOEe 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BEIICIAT
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUZE TaONUIl U TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TpaBWja TEXHUKHM Oe3omacHOCTH Tmpu  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHbBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEKOUIUMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BuageTh NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HCCJIENOBATEIBLCKOW JEATEIbHOCTH, IPH STOM
TPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIA MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOIUTH PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA Q)HSI/I‘ICCKOI;'I BCINMYHHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYeCKUX METOJOB, UCIOJb3Ysl ONMCAHUE UCCIEAO0BaHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe cobOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DHUKCHUPOBATh PE3YIbTAThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3NYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, ClEeNys IPEIJIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IIJaHETapHas MOJENb aroMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUH B IIJIOCKOM

3epKaie ¥ coOuparomieit JTMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TpU  OOpallleHHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpYs TOWUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA W JIOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTepuaisl, pecypchl ceth MHTepHeT; BiaxeTe NpuEMaMu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO NPEACTABIATH PE3yJIbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUIHHBIN anmapar U3y4aeMoro paszaesia
(GU3MKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTb TIPYIIbL, BBICTpAaUBATh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Odusuka — Hayka O Tmpupoje. SIBIeHUS NPUPOIBL.
®dusnyueckue SBJICHUA: MEXAHHYECKUE, TEIUIOBbIEC,

OJICKTPHUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUI]

1.4

1.5

2.1

22

2.3

ECTCCTBCHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBEPKE TIHUIIOTEC3, 00BsCHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTrueckue paboThI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TeJ.
N3mepenune temmnepaTypsl pyU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIECTBA

JIBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMmieparypoil. bpoyHoBckoe
nBUKeHHe, Tuddy3us

B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAaHHC




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKHX)  TeEIl.
2.4 B3anmocBsI3b  MeXy CBOWCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuyeckue paboTHI:
Ouenka JuaMeTpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OneITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3oB.
OnpiTbl 10 OOHApYXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBVDKCHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacy€r myT u BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHHS TEIL
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEIl
36 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTEHUSA M cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOnelicTBYIOIIASA CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHI/Ie CKOpPOCTH  PaBHOMCPHOI'O  IBHUKCHUSA




(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPHUYECKOro
aBTOMOOMIIE M Tak janee). OmnpeneneHue cpegHel
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKka 110
HaKJIOHHOM IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnblITHI, JI€MOHCTPHPYIOLIHUE
3aBHCUMOCTh PacTshKeHUs (nedopmanuu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B Ipupoac: IMpUMEPLI ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 YBEJIMUEHUS 1aBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenauya naBneHust TBEPABIMHU TeJlaMU, KHUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4ecKkre MaluHbl
3aBUCUMOCTh  JIaBJICHUS JKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuueckuii mapagoxc. CooOIIAOITHECS COCY/IBI.
I'nnpaBnuueckne MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBienue. [puunHel
45 CYyIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 W3mepenue atmocdepHoro nasieHus. IlpuGops s
' M3MepeHust aTMOC(EepHOro JaBIeHUS
JleficTBHE KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

UccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYUPOBAHUE  JIOAKA W OINpelesieHne  eé

Irpy30I104bEMHOCTH

dusnueckue SIBJICHU S B npupoae: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHHC

pBIO

TexHuueckue yCTPOHCTBAa: COOOMIAIOIIUECS COCYIIBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeHneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuno»  MexaHuku.  Koaddunment
5.5 IIOJIE3HOI'0 IEWCTBUS MEXAHU3MOB. [Tpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg [ToHass MexaHWdYeckas SHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHMYECKON YHEPTHU
59 [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JIBIDKEHMM Tella [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHHSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKONO U ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrannuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETUUECKON
TEOpuun
6.4 CmauuBaHue M KallWJUISIPHBIE SIBICHUS
6.5 TemoBoe paclIupeHne u cxxaTue
66 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprus. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUu: Terionepeaaya U CoBepIIeHne padoThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
' U3Jy4yeHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH M TEIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenpHas TEoTa IJIaBICHUS
[MapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BnaxxHocTh Bo3tyxa
6.14 OHeprus TOIIMBa. Y ieibHasi TENI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIUIOBOTO ABUrarenis. TensaoBble ABUraTeld U 3allura
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OneITHl N0 BBIPAIIMBAHUIO KPUCTAIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue AaBIeHNs BO3AyXa B OaNIOHE MINPHILIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBhI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Tela B
pe3yibTaTe TeTuIonepeaady U padoThl BHEITHUX CHJL.

HccnenoBanue SABJICHUA TeII000MEHa npu




CMEIIMBAHUH XOJIOJAHON U TOPsYEH BOJIBI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpH TEmI00OMEHEe ¢ HarpeThiM METaTIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaenbHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SABICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupoje, uznyuenue CoJiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTa.

TexHudeckue  yCTpOWCTBA:  KallWJULPHI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMJIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYHHBI 3apsa0B U PACCTOAHUA MCKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMI cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apsa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHUKY IIOCTOSIHHOIO TOKA




HenicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSAX U ra3ax
. Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljIeIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PaGora u MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenua
213 DNeKTpUYecKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mnosne. MarHutHOoe 1oNe 3eMiIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmnelT Opcrena. MarautTHoe 1oJie AIEKTPUYECKOTO TOKA.
' IIpuMeHeHne MEKTPOMAarHuToOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 ONeKTpOoABUTaTENb MOCTOSTHHOTO ToKa. Mcrnosp3oBaHue
' JJIEKTPOABUIaTeIedl B TEXHUYECKHX YCTPONCTBaxX M Ha
TpaHCIIOpTE
Oneiter  @Papages.  SIBneHuMe  2IEKTPOMarHUTHOMN
7.18
naaykuuun. [Ipasuno Jlenna
DIEKTpOreHeparop. CniocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIMM  Ha
BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMNBITH 110 HAOJIOCHHIO AJICKTPHU3AIAN TET WHIYKIIHEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOILIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHHS  HANPSHKEHUW  TPHU
MOCTIEIOBATEIbHOM ~ COECIMHEHUH JIBYX PE3HUCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapalieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTUM  3JIEKTPUYECKOIO  TOKa,
BbIJIeJIsIEMOl Ha pe3ucTope. VcecnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaMpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUSA TOCTOSHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB NPU
uXx OoObeIMHEHWH U pasfeneHud. MceciaenoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHUJIBI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

)ICfICTBI/ISI MAargiMuTHOIrO I1o0Jii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO SABJICHUS 3J'ICKTpOM3FHPITHOI>i HHAYKIUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3emiiu, Apeld MmooCcoB,
pOJIb MArHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoMCTBa: JIIEKTPOCKOI, amIepMmeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuu,
9JIEKTPOOCBETUTENIFHBIE ~ MPUOOPBI,  HArpeBaTeNbHbIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENH, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexannyeckoe aBwKeHHE. MarepuanbHas — TO4YKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasromepHoe IPSIMOJIMHEIHOE JBUKCHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tejla  IMpu
8 HEPABHOMEPHOM JBH)KEHUHU
g5 Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHOE
' JIBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. Ilepuon n
8.7 yactota oOpameHus. JIluHelHas W yrjioBas CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 Ilepssiit 3akoH HproToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akoH HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CHJa TPEHUS CKOJbXKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaCHHS
8 15 JBuxenne  muaHer  Bokpyr  Connma.  IlepBas
' KoCcMHYecKasi CKopocTb. HeBecoMocTh 1 neperpysku
%16 PaBHOBecue  MarepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPIOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TskecTn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa u MOILHOCTb
899 PabGora cun Tsxectu, ynpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEprus Tejia, MOTHATOIO  Haj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHast SHEPTUs CXKATON MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUU
[IpakTueckue pabOThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUsl Tenna MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa THIIOTE3LL: C€CJIM IIPU PABHOYCKOPCHHOM




8.28

8.29

JIBW)KCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHUS CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
KoddduimenTa TpeHUs CKoubkeHus. OnpeneneHue
xEcTkocTH TpYKUHBL OmpesiencHne padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepxHOCTH. OmnpeneneHue padboThI
CUJIBl  YOPYrocTM  NpH  HOABEME  Ipy3a  C
UCTIOJIB30BAHUEM  HETIOJIBXKHOTO W TOJBH)KHOTO

0JIOKOB

@u3nYeCcKue [BJICHUSA B MPUPOJE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUIAOMETP, JaTYUKHU

IMOJIOKCHHS, PACCTOSAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

o1 KoJIeOaHUI: IeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnuyeckuit 51 IIPY>KUHHBIN MasTHUKHU.
' [IpeBpareHue sHepruu npu KojaedaTenbHOM ABHKEHUN
93 3aryxatomue koJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeUHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacHpocTpaHeHHs. MeXaHWYeCKUue BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomMKoOCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTHyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHHi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl H  TEepUoAa  KoJeOaHWi

MPYXUHHOT'O MasdTHUKA




UccnenoBanme 3aBUCHMOCTH TIepUoOJaa  KoJeOaHWI
IIOABCIICHHOTO K HHUTH rpy3a OT MOJHWHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH — Tepuojaa  KoJjeOaHWi
MPY>KHHHOTO MasTHMKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoneOaHui rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYECKHNE YCTPOMCTBA: 9XOJOT, HCIIOJIB30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHOG II0JIC. :‘)HGKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikasna 371eKTPOMAarHUTHBIX BOJIH
103 DOnexTpoMarauTHas npupoaa cBera. CKOpOCTh CBeTa.
' BonHoBbIe cBOMCTBa cBeTa
10 [TpakTuyeckue paboOTHI:
104 W3ydyeHue CBOWMCTB  AJIEKTPOMAarHWTHBIX BOJH C
MOMOIIBI0 MOOWIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIBTPapHOIETOBOTO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBa: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
1 113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTPaKEHHS

114

CB€Ta

IIpenomnenne cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop nyyen B IMH3E




11.6

11.7

Onrtruyeckass cuctema QoToanmapara, MHKPOCKONA H

TeJecKona
I'maz xak onTudeckass cuctema. bim3opykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CrnoxxeHue CieKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa

[TpakTuyeckue paboOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHMMOCTH

yriaa — OTpaxxeHUs

CBETOBOTO JIy4a OT yTIJjia MaJICHHS.

W3y4yeHue XxapakTepUCTUK W300pa)keHUs MpeaMera B
IUIOCKOM 3€pKalie.

HccnenoBanre 3aBUCHMOCTH  yIJIa  MPEIOMIICHHSI
CBETOBOT'O Jiy4a OT yIJia MaJICHUS Ha TPAHUIC «BO3IAYX —
CTEKJIO».

[Toryuenne n300pakeHU ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAIOIIIEH JTHH3BI.

OMBITHI 10 PA3JI0KEHUIO OETIOT0 CBETA B CIICKTP.

OneITE 1O BOCIIPHUATHIO LBCTA IIPCIAMCTOB IIpU HX

HaOJII0/IEHUU Yepe3 I[BETOBbIE (QUIIbTPHI
dusndeckue sABIEHUS B npupoze: 3arMeHus CoaHa u
JlyHbl, 11BE€Ta TEJ, ONTHYECKHUE SIBIEHUSI B atMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

TexHuueckue YCTpOﬁCTBaZ OYKH, TNIEPHUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

OneiTel Pezepdopna u miaHeTapHas MOJAENIb aTOMA.

Mopnens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/IC N IIOTJIOIMICHUE CBCTa aTOMOM. KBaHTBbI.

JInHelyaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, OeTa- u raMma-u3myyeHHs

124

CTpOeHI/Ie ATOMHOTO  AApa. HyKHOHHaH MOACIb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamenus. llepuon momypacmana

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apsIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX sijiep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICTOUHUKN 3HEPruu
' CounHua u 3B€311
199 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI
[TpakTuyeckue paboOTHI:
Habnioienne CIUIOMIHBIX W JIMHEHYAThIX CIIEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE HHEPTUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenue paaroakTuBHOTO hoHa
dusznueckne SBJIEHHS B IPUPOJE: ECTECTBEHHBIN
paZoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYEHUE MPHUPOAHBIX MHUHEPAIIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIy4YEeHUMH Ha OpPraHu3M
YeJloBeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBIA JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o0 cucTeMooOpa3ywmiell poau (U3UMKA B  Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3NYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpOCHHUsSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHUI
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBONCTBa Tel, (U3NYECKHUE SBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJIOIEHHsT MPaBIJI OE30MAaCHOTO TpyAa: HaOMroJeHUE (HU3HUIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoueccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJIATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HA4YeHUs1 (PU3MYECKON BENWYMHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeueHHss O€30HMacHOCTH  NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHs JOCTIKEHUNA (UMK W TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WH(POpPMAIIMM Ha OCHOBE UMECIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padmkn 3aBUCHUMOCTH OT BpPEMEHH MJi1 NPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBH>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKANHU (JIBIKEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

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




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. Dopmyrna uist BBIYMCIEHUST YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTs Bemecta. Popmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F 21~ _Fl—}z

1.12

TpeHI/IC IMOKOs U TPCHUC CKOJIbXKCHUA. GDopMyna IJI BBIYUCIICHUA MOJAYJISI CHUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BEIYMCIECHUSI CUJIbI TSKECTHU BOIM3H noBepxHocTH 3emiu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIUH. qbopMyna JUIS. BRIYMCIICHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIus:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHME CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTrO TEINA.
dopmyna 11 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUJIKOCTH.
@Dopmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL;, KO3(PPUIIMEHTa TPEHHUS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHuM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH TPY>KUHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MpPH MOJIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
61o0Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPYKUHBI,
UCCIIEIOBaHME HE3aBHUCHUMOCTU TepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHIKEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUUYECKON TEOpUM  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPOTro, JKUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBmwkenue duactur BemiecTBa. CBA3b CKOPOCTM JIBMJKEHUS 4acTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrpennsas sneprus. Pabora u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIMUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

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

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLeCcCa NCIapCHus

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B IpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUIPOMETpBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3JIEeKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

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

3.7 R = pl/S
18 3akon Oma j1s yyactka snektpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannenpsHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IIJIOMIAAN €r0 IMOIICPEYHOTr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, 3JIEKTPOJBUTrAaTENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus ceeta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mpudopsl
IIpakxmuueckue pabomoi
M3mepeHue onTHYecKo cuibl coOuparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeIMETa U N300paKeHMUs,
326 KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (pokyce), moKazaTess MpeoMIICHHs CTEKIIA.
' UccnenoBanme cBoiicTBa H300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs! (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHMsS] CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TpaHHUIe
«BO3J1yX — CTEKJIO»
297 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHUE SBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-

pacmaja




4.2 Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozenb atoma

4.3 CocrtaB aroMHOrO0 sifjpa. M3oTormsl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YUCEN
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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