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MOSICHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[IporpaMMa 10 (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHus ydeOHoro npeamera « Pu3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT TpUMEpPHYIO MOCIe0BaATEIbHOCTD
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduei, BHOCUT BKJaJ B E€CTECTBCHHOHAyYHYI0 KapTUHY  MHpa,
NpeloCcTaBsieT HaumboJiee SICHble O00pas3lbl TMPUMEHEHHUS HAay4HOrO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJb30BATbH HAYYHBIC J0KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTeNnbHBIX oOpranuzanmusx Poccuiickoit @enepauuu, peanu3yONINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE TTO3HaHUS U (pOpMUpPOBaHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3WUKHM I Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne JTHX IeJiel MmporpaMMbl 1O (U3WKE Ha ypPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (PU3NUYECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo0111ee ynCiIo0 YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OIBITOB C YYETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTEeCTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBEeHHOHAy4YHBII METOJl TMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanne GU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOeel

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3Mepenue temrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U

JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
IyCKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenne nuddysum.



3. HabGmionenue — sBmeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIE
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Ten. Cuna ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTy. CHila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCSI TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJBIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH I[lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW 4YacTH
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa6oTa u MOIIHOCTH. JHEPIHs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3omotoe mpaBmwioy MexaHuku. KosdduumeHnt momesHoro nedcTBus (mganee —
KII/I) mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY M TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



vk W

© ® N o

Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHeHue naBieHHs Ta3a MpU U3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBa TeMITepaTyphl TIPH TIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

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

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl ITOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAaHEHMS JIEKTPUUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHurT.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWJIBl TOKa TPHU MMapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI IO MCCJEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxxaTtou npyxxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPTHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

CpaBHEeHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBUKEHUU TeNa Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

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

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTH TIPU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

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

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

3ByK. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.

I L

Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.
2. OmpeneneHuie 4acTOThl U EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
JIEKTPOMATHUTHOE T0JIe U JJIeKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenne csera. [mockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlomydeHnue n3006pakeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOT0 CBETa B CHEKTP.

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

KBaHnTOBBIE SIBICHUS.

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

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX snep. CBA3p Maccel W dHepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTp Bogopo/a.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacCTULBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTHU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SIBJICHUSI, TIPUMEHSS TIONyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAY4YHO OOBICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIee BaXHBIX JOCTIKCHHUI COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanne o0oOmaronero xapakrepa. Moaynb 3aBeplIaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HANpPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUEeCKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4dHOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYaCTHE€ B pEIICHHHM MPAKTHYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALlUA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW Ui pelIeHUs 3ajad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTHYECKUX MpoOJeM M IMyTed HuX

pelieHus;

o 8) agmanTanMM K M3MEHAOIIMMCS YCJIOBHSIM CONHUAJIBHON M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
eI TEIbHOCTD;

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

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTUSA B MNPUOOPETEHUM HOBBIX (HU3HUUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHUBHBIC  YHUBEPCAJIbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIUNUA, OCHOBAHUS IS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJABI C MCIOJBb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (U3HUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALIMM WIA JAHHBIX C YY4ETOM MpPEJUIOKEHHON yueOHOI
(bU3UYeCKOM 3a7a9H;

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

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

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEW, HAlleJICHHbIE HA pEIICHUE 33Jaud U MOIAEp KaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

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



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpENeNiaTh POIH, OO0CYXKJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHus (U3NUeCcKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTWKEHUS  (HEIOCTHXKEHHUS]) Ppe3ylbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU PEIICHUU (PU3NYECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIASA
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3HYECKUX  SBICHUW B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, phlyaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbL, KOY(P(OUIIMEHT TMOJE3HOTO JEWCTBUS MEXAaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYHMHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil INPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THblE 3amadyd B |—2 JEHCTBHs, HMCHOJIB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLECHUBATh PEATTMCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3yNnbTaT, HAaXOJUTh OIIMOKKM B XOJE OIbITa, Je1aTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHUS TEN, CHIIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTaBaHMSI TEJl, YCIOBHUI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NpEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PUIIMEHT TMONe3HOro AeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOHM HAa WX OMHUCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPbl  (HAXOAWTh HWHPOPMALUIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

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

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYEHHBIM TOHATUUHBIA ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ] B  JIEATEJIBHOCTh  TIPYNINbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJI, TEINIOBOE JABHUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUIN 3apsifl, FJIECKTPUIYECKOE MOJIe, TPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alus (OTBEepJeBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIS Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJIEL,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOJOCOB, PO MAarHUTHOTO TOJIS JJis KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSST SHEPTHUS, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsl BIIAXKHOCTb BO31yXad, JJICKTPUYECKHUU 3apsii,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENUYMH, HAXOMUTH (HOPMYIBI, CBS3BIBAIOIIUE JJIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
IaroB C OMopoil Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SBICHUU,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJIS  peIIeHHs] 3ajadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METO/OB, HCIOJb3ysd OMHCAHHUE HCCIIECOBAHMS, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IPOBEPSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUEHHMSI U Y/IEJIbHOIO COIPOTUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEaJO)KEHHOMY IUIaHy, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBbHBIE
npUOOPHI, HArpEeBaTENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznunuasi ycIoBHbIE 0003HAUECHHUS HIIEMEHTOB JIEKTPUUECKHX IETIeH;



NPUBOAUTh  NpPUMEpPHl  (HAXOauUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW ©U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITH HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISATh PE3YyIbTAThI
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TOTJIOIIEHU, alib(a, OeTa- U raMMa-u3ydyeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEaKTUBHOE JBUKEHUE, KOJeOATeNIbHOE IBIKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MPUJIUBHI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, IBETa Te,
ONTUYECKUE SIBICHUA B IMPHUPOJAE, OMOIOrMUECKOe AEWCTBHUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHu3M 4YeJIOBEeKa), MPH ATOM MEPEBOJAHUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKHE SIBJICHUS, UCIOJb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBH)KCHUHU, YCKOPEHHE, IMEpPEMEIICHHUE, MyTh, YIIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KHUHETUYECKAas DSHEpPrus, IOJIHAS MEXAHUYEeCKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUH, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCMOJb3yeMbIX BEJIMYMH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWsl HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULUA CHUJ, OPUHIUI OTHOCUTENIbHOCTH [ 'anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsJI0BOIO U MaCCOBOI'O YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAuYeHUd (PU3nUecKon
BEJIMYMHBI,

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

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JAUH3€e, HAOMI0OJEHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAauYeHHE U3MepsAeMoil BelauuuHbl ((POKycHOE paccTosHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOJMIl M TpadUKOB, JelaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJIeHUs, >KECTKOCTh MPYKUHBI, KO3()PHUIIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIysI MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YyYEHHBIX (UBNYECKUX MOJETEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNHCaHHUS (B TOM YHCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH UM  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie U COOMparoIel JTMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOILEH Cpe/Ie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapar W3y4yaeMoro pasiena (U3HKM W CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
Ne HanmenoBanue [IporpamMmmHoO€ coniepxanHue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
/11 pa3/iesioB U TeEM

y4e0HOTO MpeaMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpenrHocts
WU3MEPEHUN
MexyHnaponHas cucreMa
€IUHULL

1.1 | ®uszuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznuunii Mexay pu3anyecKuMu
O MpUpoae SIBneHus NpUpOABL. Y XUMUYECKUMU NPEBPALLECHUSIMH.
OU3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus pU3ndecKux
MEXaHUYECKHE, TEIUIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habumonenue u onvcanue pU3n4ecKux sBICHUN
3BYKOBBIE
1.2 | ®usnueckue @u3nyecKre BEITUUYHHBI. OmnpeneneHne LeHb AEIEHNS HIKaJIbI
BEJIMYMHBI N3mepenue puznueckux U3MEPUTENBHOTO IPUOOpA.

N3mepenne nTMHEeNHbIX pa3MepOoB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
MOTPELITHOCTEN.

N3mepenne 00beMa KUAKOCTH U TBEPAOTO TeNA.
N3Mmepenue TeMiiepatypbl Ipu HOMOITA
KUJKOCTHOTO TEPMOMETpPA U IaTUMKA
TeMITepaTyphl.

BrinonHeHne TBOpUECKUX 3a4aHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3UIECKUX
XapaKTEepUCTHUK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MaJIBIX
IPOMEXYTKOB BpeMeHU. OOCyKIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU
U3YYaroT MPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I TO3HAHUS:
HaOJIFOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOMpPOCa,
BBIJIBHKCHHUE THUIIOTE3,
AKCIIEPUMEHT I10 POBEPKE
TUTIOTE3, O0OBICHCHHC
HA0JII0/TAEMOTO SIBJICHHUS.
Onucanue GuU3NIECKUX
SIBJICHUM C IIOMOILIBIO
MoJEeNen

BrinBmkenne TumnoTes3, 00bICHSIONINX TPOCTHIS
SBJICHMSI, HAIIPUMED:

— IIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— II0YEMY B JKAPKYIO IIOTOAY B CBETIION OJCHKIIE
IPOXJIaIHEN, YeM B TeMHOU. [Ipemioxenune
CIIOCOOOB MPOBEPKH TMIIOTES.

[IpoBenenue nccmen0BaHus O NPOBEPKE KAKOW-
100 TUTIOTE3BI.

[TocTtpoenue npoctenx Moaese GU3ndecKux
SBJICHU (B BUJIC PUCYHKOB WJIM CXEM), HAIPUMED
naJieHue MpeaMeTa; NPSIMOINHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHUMH BEIlIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JMCKPETHOE CTPOCHUE
BEIIESCTBA

HalGnronenue n nHTEpIpETaliis OTBITOB,
CBUJICTEITBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHKa pa3MepoB aTOMOB U MOJICKYT

C ucrnonb30BanueM (otorpaduit, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
naboparopHas pabora 1mo teme: «OneHka
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JIMaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenne pa3MepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEPaTypPOH.
bpoyHOBCKOE nBUKEHHE,
b dy3us.
B3anmoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habnronenue n 00bsicHeHue OpOyHOBCKOIO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenne u 00bSICHEHNE OTIBITOB

10 HaOJIOZCHHUIO TETIIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenrie u 00BICHEHUE OTBITOB

110 OOHAPY>KEHUIO CHJI MOJIEKYJISIPHOTO
MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSTHUS BEIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOWMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOJIB30BAaHUEM IIPOCTBIX
MO/IeJIel) OCHOBHBIX PA3JIMYUid B CTPOEHUU Ia30B,
KUIKOCTEN U TBEPIBIX TEJ.

OO0BsIcCHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

Y TBEPABIX TeJl, O0JIBIION CKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHHs POPMBbI TBEPIBIX TEN
Y TEKYYECTH KHUJIKOCTH.

[IpoBeneHME ONBITOB, TOKA3BIBAIOLIUX, YTO

B TBEPJIOM COCTOSIHUH BOJIbI YACTHUIIbI HAXOATCS
B CpEJIHEM Jajbllie APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VY craHoBIeHUE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI

Y CYLIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBMKeHMe M B3aMMOIeMCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | McciienoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMepHOE ONPENIEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE HaOmnronenue HepaBHOMEPHOTO JIBUKECHUS
neuxeHue. CKopocThb. Y OMPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKEHUS.
MIpA HEPABHOMEPHOM Onpenenenne CKOpOCTH PABHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJKOCTH, MOJEITU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKIIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha ornpeiesieHue MyTH, CKOPOCTU
Y BPEMEHU PABHOMEPHOTO JIBUKECHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
IBWKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH Tera.
IImoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYT

B €MHUIE 00bEMaA
BEIlIECTBA

00yCIIOBIICHHBIX HHEPIIUEH, HAITPUMED, UTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MT'HOBEHHO TIPEKPATHUThH JBMKEHUE HA BEJIOCHUTIC]IC
WJIM CaMOKATe U T. 1.

IIpoBeneHre u aHATN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBIDKEHUS TEJa B pe3yJIbTaTe ACUCTBUS HA HETO
JIPYTUX TEJI.

Pemrenue 3ama4 Ha onpeieieHUE MacChl Tella, €ro
00beEMa U INIOTHOCTH.
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IIpoBeneHME U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

W3mMepeHne Macchl Tela pa3IuuyHbIMU CIIOCOOaMHU.

OHpGI[eJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U oO0BbeMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu v 3aK0H
I'yxa. M3mepenue cusl

C IOMOILIBIO TUHAMOMETPA.
SIBNeHME TATOTEHUS U CUJIA
TsoKecTU. Cuiia TSKECTH
Ha JPYruX IUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIMpAaBJIECHHBIX M0 OJHOMN
IPSIMOIA.
PaBHOzeMcTBYIOIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIb)KEHHUS U TPEHUE
nokosi. TpeHue B mpupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccenenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CUTyalui, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO JABUKEHUSI IJIAHET

C UCIIOJIb30BAaHNUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ TOMOIIBIO JUHAMOMETPA.
O60cHOBaHKE ATOrO CIIOCO0A U3MEPEHHS.
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Ananus u MOICIIMPOBAHUC ABJICHUS HCBCCOMOCTHU.

DKCIEepUMEHTAIbHOE MOJyYeHUE MTpaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BIOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYMHBI PAaBHOAECHCTBYIONIECH
CHIL

N3ydenune cuiibl TPEHUS CKOIbKEHUS U CUITBI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYalU, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnonap3oBaHueEM GOPMYIT
JUISl pacueTa CUJIbI TSKECTH, CHIIbI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TeJIAMU, KUJIKOCTIMU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEJTUUYCHUS
nasijeHus. /laBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUIECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

O6ocHOBaHME CIOCOOOB YMEHBIIICHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHJIKOCTSIMHU M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYCHUS 1aBJICHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN epeaun JaBICHUS
TBEP/BIMH TEJIAMH, )KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCneprUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemrenne 3a1a4 Ha pacyeT AaBIEHUS TBEPIOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCHUMOCTD JIaBJICHUS
XKUJIKOCTH OT TJTYOHHBI.
ITHeBMaTHUECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHH3MbI

HccnenoBanue 3aBUCUMOCTH TaBJICHUS
KHUJIKOCTHU OT MIyOMHBI IOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Ha6nronenue n 00bsiICHEHUE THAPOCTATUYECKOTO
napajokca Ha OCHOBe 3akoHa [lackars.
N3ydenne cooO1aronXcs COCYI0B.

Pemenwne 3amau Ha pacueT 1aBICHUS KUIAKOCTH.
OOBbscHEeHre NpUHLUIIA AEHCTBUS
THIPaBINYECKOTO Tpecca, MHEBMaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE TPAKTUYECKUX CUTYaIil,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JaBJICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
IPOLIECCOB B OpraHU3Me IpU INIyOOKOBOJAHOM
HBIPSIHUU
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4.3 | AtmochepHOe AtMocdepa 3emiu DKCIepUMEHTAIbHOE 0OHAPYKEHHE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHHMS.
[TpuumHe! CymIECTBOBAHKUS | AHaIU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI04KH CUTYallUi, CBS3aHHBIX C IEUCTBUEM
3emn. OnbiT Toppudennyn. | arMochepHOro AaBJeHHsI.
N3mepenne atMOCepHOro | OOBACHEHHE CYIIECTBOBAHMS aTMOC(HEDPHI
NaBJICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC(EpHOro JABICHUS OTCYTCTBUS Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OObsicHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3a1au Ha pacyeT aTMOCPEPHOTO
JABJICHUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepouaa
4.4 | JleticTBue JleficTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAILHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMMOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOTPYKEHHOE

Apxumena. [InaBanue Ten.
BoznyxoruaBanne

B KUJKOCTb.
[IpoBeaenue u 00CyKI€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, JEWCTBYIOILIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPyKEeHHOU

B JKUJKOCTB YaCTH TeJia U OT MJIOTHOCTH
JKUJIKOCTHU.

IIposepka Hezasucumocmu blmankusaroujel
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cubl, Oeticmayroweti Ha mejlo 8 HCUOKOCHU,

om maccwl mend.

HccnenmoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B )KUAKOCTh YaCTH Tea.
Pemenwne 3aa4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynpoBanue apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPE/ICIICHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexannyeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN pabOThI CHIIBI TSKECTH

IIPY MAICHUN TEa U CUIIBI TPEHHUS

IpY PAaBHOMEPHOM MEepEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer MmoniHOCTH, pa3BUBAaEMOM MPU MTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacyeT MEXaHUYECKOU PabOThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 0JI0K, HAaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

Ornpenenenne BBIUTPBIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha IIPUMEPE pblyara, IoABHKHOTO

Y HETIOJIBUKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHsI pblyara.
OO0HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B ObITY U TEXHUKE, a TAK)KE
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npaBuiio» Mexanuku. KI1/]
MPOCTBIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTEJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHONM MJIOCKOCTH.
Pemenune 3a1a4 Ha MpuMEHEHUE TPaBUIIa
paBHOBecus peryara u Ha pacuet KI1/]

5.3 | Mexaunueckas
DHEPTHUS

MexaHnueckas JHEprusl.
Kunernueckas

U NOTEHIMaIbHas YHEPTHUSL.
IIpeBpaienue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs JHEPIUU

B MEXAHUKE

3KCHCpI/IMCHTaJIBHO€ OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHHH&HBHOﬁ OHCPI'UM TCJIa
ITpH €TO0 CKATbIBAHWH I10 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCICOOBAaHUA
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG I'paHull IPpUMCHUMOCTH 3aKOHaA
COXpaHCHHUA SHCPIUH.

Pemenue 3aJa4 C UCIIOJIb30BAHHUECM 3aKOHA
COXpaHCHHUA DHCPIruu

Uroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC

Ne HaumenoBanue Komuuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTH O0OYJAIOIINXCS
/i pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u nHTEpIipeTaiust OnbIToB,

BEIIleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mMepsl aTOMOB

Y MOJIEKYJ1. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHHUSI
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BELIECTBA.
Kpucrammmueckne

u amop(dHbIe Tena.
OOBsiCHEHHE CBOMCTB ra3oB,
KUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOU
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TeruioBoe pacupeHue

U CKaTHE

CBUJICTEIBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BELIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIICCTB B BOJIE.

Petienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €/IMHHUIIE 00beMa
BEIICCTRA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIPUMeED,
dbparmenTa noamsl Jlykpenus «O npupoze
BEIIICH») C M3JI0’)KEHHEM 000CHOBAHHMIM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXX1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BEIICCTRA.

OOBsICHEHNE OCHOBHBIX Pa3IMYMi B CTPOSHUHT
ra3oB, )KHJIKOCTEH U TBEPABIX T

C HUCTIOJIH30BaHUEM TIOJIOKEHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUHU CTPOSHUS BEIIECTBA.
[IpoBeaeHME ONBITOB IO BEIPANTUBAHUIO
KPUCTAJIOB TIOBAPEHHOMN COJIM WJIH caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OOBsiCHEHUE PO KATWJUISIPHBIX SIBICHUN

JUISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npopeeHue u 0ObsICHEHNE
OITIBITOB 110 HAOJIIOICHHIO TEIIJIOBOTO
pacIIMpEeHUs ra30B, KUJIKOCTEH U TBEPABIX TEIL.
OOBsicHEHHE cOXpaHeHUsI 00beMa TBEPABIX TEJl,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTH JJI Pa3HbIX KUJKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCHMOCTb JIABJICHUS BO3yXa OT €ro o0beMa
Y HarpeBaHUs WU OXJIAKICHUSA, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHUS.

AHanu3 NPaKTUYECKUX CUTYaALNH, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUH: Terionepeaaya

U COBEpITIICHUE PaOOTHI.

O06ocHOBaHME TTPaBUII UBMEPECHUS TEMITEPATYPHI.
CpaBHeHHe pa3IuYHbIX CIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX H3MEHEHNE BHYTPEHHEH
SHEPTHH Tejia B pe3yJIbTaTe TeIUIonepeaadn

Y paOOThl BHEILIHUX CHIL

HaOmronenne u 00bsICHEHHE OIBITOB,
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Bunsr Teronepeaaymu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHas TENMI0EMKOCTh
BelecTBa. TenaooOMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

Y OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapooOpazoBanue

u KoHJeHcanusd. Mcnapenue.
Kumnienue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BrnaxuocTts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TerioTa
CrOpaHusl.

[Tpunumnbe! padboThI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOTO JIBUTATEIISI.

00CyX/IeHHE TPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX PA3TUIHBIC BH]IBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKI[UIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEMIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKIY TOPSUYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, TOJIY4YEHHOTO BOAOW MPU TEIIIO0OMEHE
C HAarpeThIM METATUTMYECKUM LVIHHAPOM.
Onpenenenue (M3MEpPEHNE) YETbHON
TEITIOEMKOCTH BEILECTBA.

Pemenne 3a7a4, CBSA3aHHBIX C BEIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMJI0EMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIOJIb30BAHUS TETUIOBBIX CBOWCTB BEIIECTB

U MaTepualioB, HAPUMED, B LIEJISIX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocOeperarIre KpoIliii,
TEPMOAKKYMYJISITOPHI U T. .

Habmronenue siBieHuit ucmapeHus

Y KOHJICHCAITUH.

Hccnenosanue mporiecca ucnapeHust
PA3JIMYHBIX KUJIKOCTEM.

OObsicHeHUE SIBJICHUN HCTIapEHUs
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TerioBeIe JABUT'aTCIIN N KOHACHCAIHUN Ha OCHOBC aTOMHO-

Y 3a1UTa OKpPYKaroLIen MOJEKYJISIPHOTO YYCHUS.

CpebI. Habnronenue u o0bsicCHEHHE poLecca KUIEHus,
3aKOH COXpaHEHUS B TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATypPHhI

U IIpEeBpaIlCHUs DHEPTUHU KUIICHUSA OT JaBJICHUS.

B TCIIOBBIX ITpOTIECCax Onpenenenue (M3MEpEHUE ) OTHOCUTEIBHON

BJIQYKHOCTH BO3/IyXa.
Habmronenue npoiiecca miaBiaeHus
KPUCTATMYECKOTO BEIIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.

Onpenenenre (M3MEPEHKE) yICIbHOU TEIIOTHI
TIJIaBJICHUS JIBJIA.

OOBsIcCHEHHE SBICHUH TJIaBICHUS

U KPUCTAJUTU3AIMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHUSI.

Pemenne 3a1a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEeTJIONepeavr MPH TUTABICHUH

Y KPUCTAITM3AINN, UICTIAPCHUH 1 KOH/ICHCAIIHH.
AHanu3 cuTyanui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHHWH TUTABJICHUS U KPUCTAJIU3AIINH,
HaIpUMeED, MOTYICHUE CBEPXUUCTHIX
MaTepHalioB, COJIeBas IPEIIKa U Jp.

AHaym3 paboThl 1 00BSICHEHUE TPUHITUTIA
JNEHWCTBUS TEIIOBOTO JIBUTATEIISI.




Brerauciaenne KoJIn4yecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIIECTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazaeny 28
DJIeKTprU4YecKre U MATHUTHBIE SIBJIEHUS
2.1 | DnexkTpuyeckue 7 DIIeKTpU3aLHus TEIl. Habnronenue v mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 10 AJIEKTPU3AIMHU TEJ TPU COMPUKOCHOBEHUH

3apspKEHHBIE Tena
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHna (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TTOJIE.
Hanpspxennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUMN cyneprno3uuuu
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
3JIEKTPUYECKUN 3apsiLl.

Y UHIYKLIHEN.

Hab6mronenne u 00bsICHEHNE B3aMMOACHCTBHUS
OJHOMMEHHO ¥ PAa3HOMMEHHO 3apsSKEHHBIX TEJ.
OOBsiCHeHHUE NMPUHIIKTIA JSHCTBHUS JISKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUH JICKTPU3AIINT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUM
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsia.

Habmronenue onbIToOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
HccnenoBanue neMCTBHS JIEKTPUUECKOTO TOJIA
Ha MPOBOJIHUKH U TUDJICKTPUKH
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBus CyIIeCTBOBaHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKN MOCTOSITHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U razax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
COMPOTHUBJICHUE BEIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

Habnronenue pa3nuyHbiX BUAOB IEUCTBUS
AJIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHUS B IOBCEIHEBHOM KU3HH.
Habmroneane BO3HUKHOBEHHUS Ta30BOT0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECKOH IeTTH
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsiKEHUs
BOJIbTMETPOM.

[IpoBenennie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIUHBI, IJIOIA X MOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka npaBuiia CIOXKEHUS HANTPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
pE3UCTOPOB.
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3akon J[xoyns—JIenna.
DneKTpUUecKue Lenu

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

IIPU [APaJIENTBHOM COEUHEHUH PE3UCTOPOB.
AHaJIN3 CUTyallU{ ITOCIEA0BATEIBHOIO U
NapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pewrenne 3a1au ¢ ucnoap3oBanreM 3akoHa Oma
U popMyI pacyeTa dJIEKTPUUECKOTO
CONPOTHBJIEHUS MPHU MOCIEA0BATEILHOM

U TlapajuieIbHOM COEMHEHUHU MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUIECKOTO TOKaA,
IPOTEKAIOLIETO Yepe3 pE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenne KII/I HarpeBarens.
Uccnenosanue npeodpa3zoBaHusi SHEPTUH

IIPU OIbEME IPy3a IJICKTPOJBUTATEIIEM.
OO0bsicHEeHUE YCTPOINCTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX DJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHeHUE TPUINH KOPOTKOTO 3aMbIKAHUS

Y TIPUHIIUIIA IEUCTBUS IJIABKUX
MPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTosiHHBIE MArHUTHI.
B3aumoericteue

Hccienosanne MaroHuTHOTO B3aUMOIEHCTBHS
MMOCTOSHHBIX MArHUTOB.

49



MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruauTtHoe 1osie 3emiu

Y €r0 3HaYCHUE I )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHnenne
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
HcnonwzoBanue
AIEKTPOJBUTATEIICH

B TEXHUUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

M3yueHne MarHuTHOTO IOJIsl IOCTOSIHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
HccenenoBanne MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuTOB.

M3yueHne MarHuTHOTO MOJIS HOCTOSIHHBIX
MarHUTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
IIpoBeneHue OIBITOB 110 BU3YyAIM3ALMU [0S
IIOCTOSTHHBIX MarHuTOB.

N3yuenue saBneHNs HAMarHUYMBAHUS
BEILECTBA.

Hccnenoanue qeiCTBUS dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTbD CHJIbI B3aUMOJEHCTBUS KaTyIIKN
C TOKOM M MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalni MPAaKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEAULIUHE).
N3ydenue nercTBuss MAarHUTHOTO OIS

Ha IIPOBOJHUK C TOKOM.

N3yueHne neicTBUs 3JIEKTPOABUTATENS.
Nsmepenne KII/] anextpoaBurarenbHON

YCTaHOBKH.
Pacrio3znaBanue v aHanu3 pa3anyHbIX
IIPUMEHECHHUIN AJIEKTPOIBUTATEIICH

(TpaHCcOpT, OBITOBBIC YCTPOUCTBA U JIp.)
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2.4 | DnekTpoMarHuTHas
WHTyKIIHS

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHayKknuu. [pasuiio Jlenua.

DneKTpOoreHeparop.
Crioco0bI noJtyueHus
ANEKTPUYECKON YHEPTHH.

OnbITH IO HCCIICAOBAaHHNIO ABJICHUS
3H€KTpOMaFHHTHOﬁ HHAYKOWHA: UCCIICIOBAHNC
W3MEHECHUM 3HAYCHUS U HaIIpaBJICHUA
HHAYKIIUOHHOI'O TOKAa

DJIEKTPOCTaHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU
Htoro no pazaeny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC

No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIE BUIIBI JESTEIHHOCTH O0OYJAIOIINXCS
/i pa3enoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanudeckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHHE Pa3INYHbIX PUMEPOB

JIIBHYKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE JIBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB Teja Mpu
HEPABHOMEPHOM JIBUKEHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHUE

10 OKPY>KHOCTH.

Ilepuon u yacrora
obOpamenus. JInaelinas

Y yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHre rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pa3nu4YHbBIMU ciocoOamu (ypaBHEHHE, TA0IULa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmoienne MexaHn4ecKoro ABMKEHUS TeJa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCHUTEIBHO Pa3HbIX
TEJ OTCUETA.

Amnanus tekcrta ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeaHel CKOPOCTU CKOJIBKEHUS
Opycka Win ABMXKEHHUS [IapyKa M0 HaKJIOHHON
IUIOCKOCTH.

AHanus u o0cykJeHne croco0oB
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LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIIapUKa B )KUJIKOCTH, MOJICTTH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenue myTy, MPOMEHHOTO 3a IaHHbBIN
IPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHHU.

OO0cyXaeHne BO3MOXHBIX TPHHITUTIOB
JeicTBUS IPUOOPOB, UMEPSIIOLINX CKOPOCTh
(cnuaOMETpOB).

Boruncienue myTu 1 CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSMOTMHEHHOM JIBMKCHUH
Tena.

Ornpenenenue MpOMAECHHOTO IyTH U YCKOPEHHUS
JBYKCHHSI TeJia 10 TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBMKCHHSI TeJla OT BPEMEHH.

IIposepra cunomeswi: eciu

NpU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeXCYmKU 8pemMeHu
O0OUHAKOBDL.

Onpenenenue yCKOpeHus Tena

MIPU PaBHOYCKOPEHHOM JIBIKCHUU
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10 HAKJIOHHOH INIOCKOCTH.

N3mepenue nepuoaa v 4acToThl OOpaIieHus
TeJa MO0 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTU pAaBHOMEPHOTO
JBMDKCHUS TeJla IO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpenencHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS Pa3IMYHBIX BUOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (HA MpuMepax CBOOOHO
MMaJafoNINX TEJ, ABMKEHHS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

ITepseiit 3akoH HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMII cyrnepno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHHUSL.

Cuna TSKEeCTH U 3aKOH
BCEMHPHOT'O TATOTEHMUS.

VY ckopenue cBOOOTHOTO
najieHus. /J[BrokeHue rmiaHer

HaOmronenue u 00CykJI€HUE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBIIICHUH BIIASTHUS
JIPYTUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0CykJieHHEe MEXaHUYECKUX
SIBJICHUH, TIPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKY.

JIeCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKSHUIO U BBIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/wmm mpoBeACHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS
TeJa OT IPUIIOKEHHON K HEMY CUJIbI U MAaCChI
Tena.

Amnanns 1 00bICHEHUE SBICHUIN
C UCIIOJIb30BAHUCM BTOPOI'O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ CMOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMaiiuu, u uX o0bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosib3oBaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JAaBJICHUS.

OO0cyxIeHne pe3ynbTaTOB UCCIICIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJIBKCHUSI.

M3mepeHue Chitbl TPEHUS TTOKOSI.

Pemenwe 3a1a4 ¢ ucmoap30BaHUEM (HOPMYITBI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.

AHaM3 IBIKEHUS TEJ TOJIBKO O] JICHCTBUEM
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CHJIBI TSIKECTH — CBOOOJIHOTO MaJCHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJIHOTO MaJICHUS OT MACChI Tea.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXKY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroab30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3aa4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYJIIbI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUIM
M0 TEKCTY (CMBICIIOBOE YTEHHUE).

Hab6mronenue u o0cyx1eHHE OMBITOB

10 U3MEHEHUIO Beca Tejla MPU YCKOPEHHOM
JIBUKCHUH.

AHann3 ycja0Bul BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3aga4 Ha onpeiesieHHe Beca Tena

B PA3JIMYHBIX YCIOBHSIX.

AHanu3 cuii, AEUCTBYIOIINX Ha TEJO,
MOKOSIIIEECs] Ha OTIOpE.

OrnpeneneHue eHTpa TSHKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITYJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHoE
JIBUYKCHUE.

Mexanudeckas paborta

Y MOILIHOCTB. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

u paboTtsl. [loTeHnuanbHas
SHEPrUs Teja, MOJIHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[loTeHIMaNbHAsA YHEPTUS
CKATOM MPY>KUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHHETUYECKOHN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHUYECKON JHEPTUH

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITyJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
MMITYJIbCA MPU a0COJIIOTHO YIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TEN.

AHaN3 CUTyalui B OKPYKAIOIIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3HaBaHue sIBJIEHUS pEAKTUBHOTO
JBUYKEHUS B IIPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUSI,
YIPYIroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3a7a4 ¢ UCIIOJIB30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU NIOIbEME T'Py3a C UCIOJIb30BAHUEM
HEMOJBUKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

I10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTECHIMAIBHOW U KHHETUYECKOU SHEPTHM Tela
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUSI MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3ak0Ha COXpaHEHUS
MEXaHMYECKON YHEPTHUH JJI pacuera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJe0aHUs U BOJTHBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebarenbHoe ABukKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: MePUOI,
4acToTa, aMIUIUTY/a.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHeprun
pH KoJieOaTETHLHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

HaoOmronenne xonedaHuii o JEUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH ¥ OOHApYKEHHE
MOoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 Kosje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIICHHOTO K HUTH TPy3a

OT JUJIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH IeproIa KoeOaHui

rpysa, noaBCIICHHOT'O K JICHTC, OT MaCCEI I'py3a.

HaOmronenue u o0cyxaeHHEe ONBITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD IEPHOJA
KoJ1ie0aHUH PYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IpuMeHeHne MaTeEMaTHIECKOTO

Y IPY’KWHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

TSI OTIUCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MUpe.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeproja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 nadenust

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TOTNEPEYHBIC BOJTHBI.
JlirHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeJIe,
CECMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa ToHa. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOGHapyXeHHUE 1 aHaJIM3 BOJHOBBIX SBICHUN
B OKPY’KafOIIEM MHpE.

HabOmronenue pactipocTpaHeHuUs MPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HApY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOaHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pe30HaHCa.
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AHaM3 OpUTrHHAIBHOTO TEKCTA, IIOCBSIIIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHI

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

BJICKTPOMaFHHTHOe IMOJI€ M1 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINUX
oJie DIEKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNUE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. M cmionp30Banue C TIOMOIIIBI0 MOOMJILHOTO TeNe(oHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ODNEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBI, N3JTy4EHUs] HEOECHBIX TE
(cMBICTIOBOE UTEHUE).
Pacnio3HaBanue u aHanM3 pa3au4HbIX
IIPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
W3ydeHnne BOJIHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnosib3oBaHueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyueBas Mmozienb cBera.
HcTouHuku cBera.
[TpstMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ComnHua u JIyHBL.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbITOB, IEMOHCTPUPYIOIINX
SIBJICHHUE MPSMOIUHEIHHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHSATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTMPOBAHNE COJTHEYHOTO
Y JTJYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPAKEHUS CBETOBOIO JIy4a OT yria
MaJCHMUS.

N3yuyenue cBOMCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHHE OTIBITOB

10 MOJTYYEHHIO U300paKeHUN B BOTHYTOM

U BBIMTYKJIOM 3€pKaJiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJOMJICHHUIO CBETA Ha TPaHULIE
Pa3ITUYHBIX CPE, B TOM YHCIIC OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJia aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3YyX—CTEKIIOM.
Pacrnio3zHaBanue SIBIICHUN OTPAKEHUS

Y MPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
KU3HU.
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AHanu3 1 00bSICHEHUE SABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIb30BaHNUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 Jlunza. Xog myueit B munze. | [lomydenne n3o0pakeHU ¢ MTOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUkpockona | Onpenenenrie GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTUYECKasi CUCTEMA. JMH3BL.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U 1aJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToamnmapara, MUKPOCKOIA, TEJIECKOIIA.
W3ydeHne MoJenu riaa3a Kak ONTHYECKON
CHCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U TATbHO30PKOCTH, IPUHIIHUIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 6enaoro 3 Paznoxenue 0enoro cera HabGnronenue paznoxxeHnus 6e10ro cBeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
CloxxeHue CreKTpaIbHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
uBeroB. [lucnepcus ceeta 10 TIOJTyYEHUI0 0€JI0T0 CBETa MPU CII0KECHUN
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCTIPUSITHIO IIBETA IPEIMETOB MIPH UX
HAOJIO/ICHUH Yepe3 IIBETOBBIE (PHIIBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienmu onsIToB Pesepdopaa
MOTJIONIEHUE CBETa U TUTaHEeTapHas MOJEIb 10 UCCJIEIOBAHUIO AaTOMOB, BBIIBIDKCHHE
aTOMOM atoma. Mognens aroma bopa. | rummoTe3 0 BO3MOKHBIX pe3yiIbTaTaX OMBITOB

Hcnyckanue u MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIaraeMoro CTpOCHHUSI

cBera aToMoM. KBaHTBHI. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICJIA aTOMa M OCHOBAHUMU TSI TUTIOTE3bI
bopa o craninonapHbIX OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCYyXaeHHE BO3MOKHBIX THIIOTE3 O MOJEIIAX

sapa

OeTa- U raMMa-u3TyYeHUSI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast mogenn
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespatenus. [lepuon
MOJIypaciiajia aTOMHBIX siIep

CTPOCHHUS sIIpa.

Omnpenenenne coctasa sep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YHCIIAM

Y 110 TTOJIOKCHHUIO B IIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHann3 U3MEHEHUS COCTaBa sApa U €ro
MIOJIOKEHUS B TICPUOINICCKON CUCTEME

IIPH 0-PATUOAKTHBHOCTH.

HccnemoBaHre TPEKOB 0i-4aCTHII TIO TOTOBBIM
doTtorpadusim.

OOHapyXeHUE U U3MEPEHHE PAIHAITIOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OI[CHKA €TO0
UHTEHCHUBHOCTH.

63



Amnann3 OMoJI0THYECKUX U3MECHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaTUOAKTUBHBIX U3JTYUYCHUH.
Hcnonbs3oBaHue paliOaKTUBHBIX W3ITYYCHUI
B MEJIMITMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakuyu. 3akoHbl | Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruu. Peakiuu cuaTe3a | OmeHKa SHEPTUU CBS3U SIJIEP C UCTI0Ib30BaHHEM
u fenenus sauep. Mcrounuku | opmyisl DiiHIITEHHA.
sHepruu CoJHIa U 3BE3 1. OOcyKaeHHE NEPCIEKTUB UCIIOIb30BAHUS
SnepHas sHepreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JencTBus paanoakTUBHBIX | OOCYyKIeHNE MTPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC po0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpPTraHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpEHME 9 Cucremaruzanus BrinonHenne yueOHbIX 3a1aHH, TPEOYIOITUX

u 00001eHne
coJiep KaHus Kypca
dbusuku 3a 7-9 Kacchl

1 00001IIeHHE TTPEAMETHOTO
COJICPKaHUs U OIbITA
JCSTEbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(bU3UKK OCHOBHOTO 00IIIETO
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MOJTYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OObSICHEHUS (PU3UIECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IIOBCEIHEBHOM >KM3HU U BBISIBJICHUS
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[ToaroroBka k

OCHOBHOMY
roCy/1apCTBEHHOMY
sK3aMeHy 1o (pusmke

JU1st 00yYarommxcs,
BBIOPABILKX 3TOT YUEOHBIH
peaIMeT

(hbU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUSI OCBOECHHBIX
AKCIIEPUMEHTAIBHBIX

YMEHHU

JUJISL UCCJIEIOBaHUST (PUBHUECKUX
SIBJICHH, B TOM YHCJIE JJISI IPOBEPKHU
TUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEH.
PemieHnue pacdyeTHbIX 3a/1a4, B TOM YHUCIIE
MIPEINOJIaraloMXx UCI0JIb30BaHNE
(dbuznyecKnx Mojiesiel 1 OCHOBAHHBIX Ha
coAep KaHUM PAa3JIMUHBIX Pa3/IesIOB Kypca
(bu3HKH.

BrinosHeHue u 3aiuTa rpynmnoBbIxX

WJTY UHJIUBUYAJIbHBIX POEKTOB,
CBSI3aHHBIX C COJIEp)KaHHEM Kypca (HU3UKU

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznen

11

1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPa

®dusuka - HayKa o MPUPOe

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

OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2

1.3

du3nueckre BETHIHHEI

ECTGCTBGHHOH&Y‘IHLII\;I MCTO/ IMTO3HAHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK

https://m.edsoo0.ru/7f416194
OUN3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

6

Pa3nean 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHNH BellleCTBA

2.1

CtpoeHue BelecTBa

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
OU3UMKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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2.2

2.3

JIBU>KeHuEe U B3aUMOJICHCTBUE YaCTHIL
BeIIecTBa

Al"pel"aTHLIe COCTOsIHHA BEIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

3.1

3.2

MexaHuueckoe IBMKEHUE

I/IHepL[I/ISI, Macca, IJIOTHOCTb

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

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3

Cwnna. Buner cun

Hroro no pazneny

14

21

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

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

4.1

HMasnenue. Ilepenaya naBieHus TBEPABIMU

bu6mmoreka [IOK
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TCI1aMU, X KUAKOCTAMHU U ra3aMu

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

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

4.3

JlaBneHue KuJIKOCTH

ATMocdepHOoe aBIeHHe

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE ®UJKOCTH M Ta3a HA MOTPYKEHHOE
B HUX TE€JIO

Hroro no pasneny

21

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
®IU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pa3nes 5. PaGora n MoIHOCTD. JHEprus

5.1

Pabora u MOIITHOCTDb

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

[IpocTeie MexaHU3MBbI

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

5.3 MexaHndeckasi SHEprus 4 1 ®I3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Wroro no pazueny 12
bubmuorexa [JOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TeruoBele poLeccel 21 1 5 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
bu6mmorexa [IOK
DNeKTpUUYeCKue 3apsiabl. 3apsHKEHHBIE Tela https://m.edsoo.ru/7f4181ce
2.1 . 7 1 OU3MKOH JIAB
1 X BIAMMONCHCTBIE https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOSITHHBIN SEKTPUUECKUNA TOK 20 2 7 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MarsuTHbIE SIBICHUS

1.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.4 DJNIeKTpOMarHuTHask UHIYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

37

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika

71


https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruyeckue (mucpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexannueckue siBJICHHUA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 10 1 OU31KOH JIAB
ONUCAHUS )
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsanmonelicTBue Ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 10 3 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro 1o pasneny 40
Pa3zgen 2. Mexann4yecKue KOJIe0aHUA U BOJTHBI
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHuueckue KojieOauus 7 3 ®U3UMKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHu4ecKkre BOJTHBL. 3BYK 8 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 15

Pa3nes 3. DiieKkTpoMarHuTHoeE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

SJ'ICKTpOMaFHI/ITHOG II0JIE 1
QJICKTPOMAarduTHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ IBJICHUSA

4.1

3aKOHBI pacnpoCTpaHCHUs CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®IU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIuH3b1 U onTUYECKUE TPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Paznoxenne 6e0ro cBeTa B CIIEKTP

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 OU3MKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuun 7 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-00001IAK0IM I MOYJIb
bu6mmorexa [IOK
ToBToperHe 1 0GOGIEHHE CONCPKAHM https://m.edsoo.ru/7f41a4a6
6.1 7.9 9 2 OUN3UKOH JIAB
Kypca Qu3miH 3a forace https://physicon.ru/eor-
list/4-fizika
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
®du3uka — HayKa 0 IpUpo/Ie.
1 SABnenus npupoasl. dusndeckue 1 https://m.eds00.ru/3c9c9366
SIBJICHUS
MexaHuueckue, TerioBbIe,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS
dusnyuecKkne BeTUYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEpPEHUE
Ypok-uccnenosanue "M3mepenue
TEeMITepaTypbl IPU TTOMOIITH
4 PaTyphI TP B 1 1 https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETpPA U JaTunKa
TeMmeparypbl"”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HayK{ U3y4aroT MPUPOTY.
5 EcrecTBeHHOHAyYHBIN METO 1 https://m.edso00.ru/3842f3a4
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C IOMOUIBI0 MOJIENIEH
VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
6 A 1 1 https://m.edsoo.ru/145e7ble

IapyKa, MymEeHHOro TOPU30HTAIBHO,
TeM 0O0JbIIEe, YeM OOJIbIIIE BEICOTA
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nmycka"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOIEHUIO TEIIOBOIO
pacIIUPEHUS ra30B)»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHHS BEIIECTBA

B3anMocBsI3b MEX 1y CBOHCTBAMHU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHOMOJIEKYJIIPHBIM CTPOSHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

MexaHuueckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

Cxopocts. EqunuIer ckopoctu

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

Pacuer YT U BPpEMCHU NBUXXCHUS

WNuepuusd. 3akoH uHEpIUH.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEl

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuer Maccel
u 00beMa TeJia Mo €ro MIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

Jlaboparopnas pabota
«Ompenenenue IIOTHOCTH TBEPIOTO
Tenay

https://m.edso0.ru/766f1f89
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Permtenne 3agaud mo reme "I1oTHOCTE

18 " https://m.edso0.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMozeiicTBus ten. Cuma https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue

20 JABHCHMOCTH DAcTiDRet https://m.edsoo.ru/afbd9bdd
(medopmanumn) MpyKUHBI OT
MIPHIIOKCHHOM CHITBDY

21 SBnenue TaroreHus. Cumia TSXKECTU https://m.edsoo.ru/5f763ae9
CBsi3b MEX]Ty CUJION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue https://m.edso0o.ru/511ca9df
3aga4 no teme "Cuna TsokecTu"

23 Cua TKECTH Ha JpYIiX MIAHCTaX. https://m.edso00.ru/384f287b
du3ndecKkue XapaKTePUCTUKA TTAHET

24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso00.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX

26 10 OJTHOM MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOnelicTBYIOIIIASA CHIT

27 Pemenme faﬂaq 110 Teme https://m.edsoo.ru/78755da8
"PaBHOAelcTBYIOIIAs cuit”

28 TpetiHe CKOMbKCHI H TPCHHE MOKOA. https://m.edsoo.ru/8481b4bhd
Tpenue B npUposie U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 SABHCHMOCTH CHIRT TPEHIt https://m.edsoo.ru/99ea5ef7

CKOJIBKCHUS OT CHJIBI JaBJICHUS U
XapakTepa CONPUKACAIONIHXCS
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IMOBEPXHOCTEI

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEN CUJIIbI

Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE
cuy, «Cunbly, «PaBHOACHCTBYIOIIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHEY,
«Macca, IJIOTHOCTEY, «Bec Temay,
«I"paduryeckoe n300paKCHUE CHUIT»,
«Cue»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUEHUS 1aBJICHUS

https://m.edso0.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3a. 3aBUCUMOCTh
JIaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/41e7cach

35

36

[Iepenaua naBiieHUs TBEPIABIMU
TeJIaMHU, KUJIKOCTSIMHI U Ta3aMH.
3akoH ITackais

I[aBJICHI/IC B XKXUJKOCTH H Ta3c,
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU

https://m.edsoo.ru/cfb73461

https://m.edso0.ru/8e8367h5

37

Pemenne 3anau mo teme «Jlapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackamsi»

https://m.edsoo.ru/3c9f6fad

38
39

CooOmiaromuecs cocyabl

I'mppaBnuueckuit mpecc

https://m.eds00.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

Manowmetpsl. [TopuineBoit
SKAKOCTHEIN Hacoc

https://m.edso0.ru/1f58766b
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41

42

Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHHUS OT BBHICOTHI
HaJl ypOBHEM MODsI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/9249b692

https://m.edsoo.ru/ccd4dad5

43

44

45

H3mepenne atMochepHOTo TaBJICHHS.

Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHHSI OT BBICOTHI HaJl yPOBHEM
Mopst

bapomerp-anepoua. AtmocdepHoe
JIABJICHHUE Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6c48c524

https://m.edsoo.ru/e7a99517

46

47

48

49

Pemenne 3amad mo teme
"ATmocdepHoe naBieHue"

JleficTBUE KUIKOCTU U Ta3a Ha
MIOTPY’KEHHOE B HUX TEIO.
Apxumenosa cuia

JlaGopatopHnas pabora
«OmnpeneneHue BhITAIKUBAIOIIECH
CHUJIBI, ICVCTBYIOILIEH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

JlaGopatopHnast paboTa 1o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca

TeNa B BOJE OT 00bEMa MOTPYKEHHOM

B XKUJAKOCTH 4YAaCTH TCIa»

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edso0.ru/3749d5cc

https://m.edsoo.ru/3c11398c

50

IImaBanue Ten

https://m.edsoo.ru/celf25ac
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51

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
onpejaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenune 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenune
TBEPABIX TN, )KUIKOCTEH U ra30B»

https://m.edso00.ru/3373694e

53
54

Mexannueckast pabora

MormmHocTs. EquHune MOITHOCTH

https://m.edsoo.ru/8a8cac47
https://m.eds00.ru/4395592e

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
noabEMe 1o jgecTHuue"

https://m.edsoo.ru/8e9f821a

56

57

58

59

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

KonrtponbHas pabora no Teme
«/laBieHME TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas padbora

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o TeMme «JlaBiieHue TBEPABIX TE,
KHUJKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas paboTa

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

«HccnenoBanue ycioBHi paBHOBECHS

pbIyara

0.5

https://m.edsoo.ru/1283aa34

https://m.edso00.ru/3c391d99

https://m.edso0.ru/76988618

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agad mo teMe «Y CJI0BUSA

https://m.edsoo.ru/6d1cdc72
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PaBHOBCCHUS pblyara»

Koaddumnuent nonesnoro necTpust
61 Mexanu3ma. Jlaboparopnas pabora
«M3mepenue KIIJI HakIOHHON

IIJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,

62
motHocTh, KITI"

MexaHH4YecKas YHEPIrHsl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPrus

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

https://m.edsoo.ru/92e9efac

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMeHTalbHOE OIpeieIeHHE
65 WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAaHWUHM TeJIa 110 HAKIIOHHON

mIocKocTu"

https://m.edsoo.ru/fbb989ba

66 KonTponbhas padota no teme

«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHelit ypok. Pabota ¢ Tekctamu

67
o TeMme "MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

Peseprubrit ypok. Pabora ¢ Tekctamu
68 o TeMe "Pabora. MomHOCTb.
Oneprus"

https://m.edso00.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12
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8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH 1 https://m.edso00.ru/4b6b1523
Y WX OIBITHBIC TOTBEPKIACHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Monenan TBEPIOTO, KUIKOTO

3 A P A vr 1 1 https://m.eds00.ru/7236¢9f9
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro

4 COCTOSIHHM BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/5d25b3dd
CmaunBaHue U KaMWUISIPHOCTbD.

6 P 1 https://m.edso0.ru/8bb5494b
[ToBepXHOCTHOE HaATsIKEHUE

7 TemnoBoe paciimpeHue u cxatue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TeMIIepaTypbl

8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 https://m.eds00.ru/767b611b
YaCTHI]
Buytpennss sueprusi. Crioco6st

9 N 1 https://m.edsoo.ru/7a161b6d
W3MEHEHUS BHYTPEHHEH SHeprun

10 Bupel reruionepenaun https://m.edsoo.ru/e5c7ce2c

11 Ypok-koudepennus "IIpakTrueckoe 1 https://m.edsoo.ru/47298c48
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HCIIOJIL30BaHUE TEIUIOBBIX CBOIICTB
BEIIECTB U MaTEPHUAJIOB B LIEJISIX
sHeprocoepekeHus "

12

13

14

KonndecTBo TemaoThL. Y aelbHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.

Temnoo0OMeH U TEMIOBOE paBHOBECHUC

JlaGoparopHnas pabora
"UccneqoBanue ABJICHUS
TEII000MEeHa MPU CMENTUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

15

Pacuer koaudecTBa TEILIOTHI,

HeO6XOI[I/IMOl"O AJI1 Harp€BaHUs TEJIa
" BBIACTIAEMOTO UM ITPH OXJIAKACHUN

https://m.edsoo.ru/fd21c3d1

16

JlaboparopHnast pabota
"Onpenenenue yaenbHOU
TETJIOEMKOCTH BemecTBa"

https://m.edsoo.ru/aabf9721

17

18

3Hepr1/151 TOILJIMBA. Y AelbHAS
TCIIJIOTA CTOpaHuA

IInaBneHue u OTBCPJACBAHUC

KpUCTAJUNIMYCCKUX TCII. Y aenbHas
TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/2cf8923b

https://m.edsoo.ru/5c93abab

19

JlaboparopHnast pabota
"OnpeneneHue yaenbHON TeIOThI
IUIaBJIEHH JIpaa"

https://m.edso00.ru/9cb89b68

20

[TapooOpa3zoBaHue 1 KOHJEHCALIHSL.
Ucnapenue

https://m.edso0.ru/943361ac

21

Kunenue. Yneanaﬂ TCILJIOTA

https://m.edsoo.ru/e4c6ce3f
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIHOM BJIaXKHOCTH BO3yxa"

https://m.edsoo.ru/17eeb2af

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

https://m.edso0.ru/9f97285d

https://m.edsoo.ru/al4fldbc

25

KII/ TermmoBoro nBurarens.
TernoBble ABUrAaTENN U 3a1UTa
OKpY’Karolel cpeibl

https://m.edsoo.ru/c1c67641

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHUI
BenrecTna"

KonTponbHas pabota mo teme
"TeruioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

https://m.edso0.ru/89535ae3

https://m.edsoo.ru/dfea43fc

https://m.edsoo.ru/64eb961f

https://m.edsoo.ru/17ef865b

30

VYpoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKIMEH U IPH
CONPUKOCHOBEHUH"

https://m.edsoo.ru/lde2a6dc
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31

B3aumMozeicTBue 3apsyKeHHBIX TEIL.
3akon Kynona

https://m.eds00.ru/9753c836

32

DNeKTpUYECcKoe MoJie.
Hanpsi>keHHOCTB AJIeKTPUUECKOro
nosst. [IpuHnmn cynepnosuuuu
3JIEKTPUYECKUX TTOJIEN

https://m.edso0.ru/46777f42

33

34

Hocurenn >nexTpuuecKux 3apsiioB.
OnemeHnTtapHbli 3apsj. CTpoeHue
aToma

[TpoBOHHMKY U AWDIICKTPUKHU. 3aKOH
COXpaHEHUs JICKTPUICCKOTO 3apsiaa

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134

35

Pemenue 3agau Ha npuMeHeHUE
CBOMCTB AJIEKTPUYECKHUX 3apsAI0B

https://m.edsoo.ru/5e7ea9cc

36

37

DNeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. ICTOUHMKH
AIIEKTPHYECKOTO TOKA

JlericTBUS DIIEKTPUYECKOTO TOKA

https://m.edso0.ru/67367ddc

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUIECKOTO TIOJISI HA
MIPOBOJIHUKYU U IUDIIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

40

41

DNEeKTPUYECKUI TOK B METaJIIaxX,
KUJIKOCTSIX M Ta3ax

DneKTpuyYecKas 1ernb U €€ COCTaBHbIE
4acTH

Cuna Toxka. JlabopaTtopHas pabora
"N3mMepeHue u peryiupoBaHue CUIIbI
ToKa"

0.5

https://m.eds00.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

42

DJIEKTPUYECKOE HAMPSIKEHHUE.

0.5

https://m.edso0.ru/6a219ef8
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Bonbsr™merp. JIaboparopras pabota
"M3mepenue u peryampoBaHue
HanpspKeHus"

43

44

45

46

47

ConpoTuBieHHE IPOBOAHMKA.
VY espHOE CONPOTHUBIICHUE BELIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUUECKOTO COMTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIA !
MIONEPEYHOr0 CEUYeHusl U Marepuana”

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnenoBatenbHOE U napaJjijieJIbHOC
COCAUHCHUS ITPOBOAHUKOB

https://m.edso0.ru/98c1f226

https://m.edso00.ru/8852b3cf

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7c5a

https://m.edsoo.ru/73f4d541

48

JlabopaTtopHas padota "IIpoBepka
MIpaBUJIA CIIOKEHUS HANIPSDHKEHUN TTPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JBYX p€3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTtopHas pabota "IIpoBepka
ImpaBurJia JJIs1 CUJIbI TOKA IIpU
napajuieIbHOM COeAMHEHUU
pe3uctopon”

https://m.edsoo.ru/6b9fd546

50

Pemenue 3agau Ha npuMeHEeHUE

https://m.edso0.ru/24e36972
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3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOTHUKOB

o1

52

53

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

JlabGopaTopHas paboTta
"OnpeneneHue paboOThl U MOITHOCTH
3JIEKTPUYECKOro ToKa"

DeKTpuuecKre en U MOTPpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/821f4c5b

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEI, UX
B3aUMOJIEVICTBHE

https://m.edsoo.ru/6e766c29

55

56

Ypok-uccnenosanue "M3yuenne
IOJIEH TIOCTOSHHBIX MAarHuTOB"
MarnutHoe nosie. MaruuTHoe 1oJie

3eMJIM U €ro 3HadyeHue I KU3HU Ha
3emie

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsIbl.
3apsiKEHHBIE TeJla U UX
B3aumoencTBus. IlocTostHHBIN
AJEKTpUYECKUI TOK"

https://m.edsoo.ru/325ebb45

58

KonTponbhas pabota no teme
"DnexTprudecKue 3apssl.
3apsiKEHHBIE Tella U UX
B3auMozcucTBuUsA. [10CTOSHHBIN
AJIEKTpHUYECKUl TOK" /
Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/18b3ac5f
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59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
AIEKTPUIECKUI TOK" /
Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/713efeab

60

OmneIT OpcTena. MarHuTHoe noJie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBUraTess"”

https://m.edsoo0.ru/9c99a4b7

63

OmnbrTel @apases. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/2981eldb

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTpUYECKue u
MAarHUTHBIE SIBJICHUS"

https://m.edso0.ru/e35e6336
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KonrtponsHas pabora o Teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 https://m.edsoo.ru/fc544d96
SIBIICHUS "
P i . Pa6

67 egepBHIT,m Ypor. Fabota © T?,K cravi 1 https://m.eds00.ru/7d3485el
1o Teme "TerioBbIe ABICHUS
P i . Pab

68 e3epBHI':'II/I Ypoie. Tabota @ TerTaMH 1 https://m.edso0.ru/46a7afas
1o Teme "MarHuTHbIE SIBJICHUS

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabusbie IIpakTuueckue A p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl

M )

1 CXAHIHICCKOT ABIDKCEHHC 1 https://m.edsoo.ru/54c98fca
MarepuanbHasi TOUYKa
Cucrema orcuyera. OTHOCUTEIHLHOC

2 HeTEMa oTeteT THOCHTCIRHOCTD 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOTO IBUKECHUS
P N

3 ABHOMEPHOC HPAMOJIHHEHHOC 1 https://m.edsoo.ru/bc342e86
JIBIYKEHUE
HepaBHOMepHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
I N

5 PAMOJHHCHHOC PaBHOYCKOPEHHOC 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.edso00.ru/2c456185
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

CKOpE eJa

7 YCKOpEHH TeJ1a HpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBFXKCHHH T10
HaKJIOHHOH IIJIOCKOCTH"
CBo0OoxHoe magenue tei. OnbITh

8 8 a 1 https://m.edsoo.ru/163cf472
T'anumnes
PasaomepHoe JKEHHE TI0

9 BHOMCPHOC AABIDKCHHC 11 1 https://m.edsoo.ru/7a978b7a

okpyxHocTu. [lepuon u yactora
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oOpaiueHus. JIuHeliHas U yriaoBas

CKOpPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBLIH SAKOH HLIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHUTBI
Bropoii 3akon HeroTona.

12 . https://m.eds00.ru/6b639d94
PaBHOelicTBYIOIIAA crila
T i H .

13 PETHH SAKOH HIbIOTOHa https://m.eds00.ru/6155617e
Cyneprnio3unus cui
P

14 SHICHIIO SA1AT HA TPHMCHCHTS https://m.edso00.ru/52e8393d
3akoHOB HeroTOHA

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CIICHKE 33124 10 TeMe «(Hira https://m.edsoo.ru/3bf34e6¢c
YIPYTOCTH
Jlab 0 O

17 abopatopHai pabota (CIHpeaeieHie https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIICHHC 327121 10 Teme «(iia https://m.eds00.ru/97¢c5c938
TPEHHUS»
Jlab 6ota "O

20 abopatopai pabota npeneneHn"e https://m.eds00.ru/78ff698c
Kod(puImeHTa TpeHHs CKOJIbKESHUSI
Pemenue 3agau mo teme "3aKoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/c4cba3c3
naacHuA

23 VYpok-koHpepennus "JIBuxeHue Tl https://m.edso0o.ru/6a48e5c3
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BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ["aakTuku'

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHUYECKasA CKOPOCTb.
HesecomocTts u MEeperpy3Kku

PaBHOBeCHE MaTepUalIbHOM TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKPEIUIEHHOI OChIO BpalllCHUS.
MowmeHT cunebl. LleHTp TsxecTn

PaBHOBecue MaTepualbHOW TOUKHU.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LienTp Tsxectu

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dba5

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroToBka K KOHTPOIBHOM paboTe
o TeMe "MexaHn4yecKoe IBUKEHHUE.
BsanmonelictBue Ten"

https://m.edsoo.ru/2bafb487

30

31

KonTponpHas pabota mo Teme
"Mexanndeckoe IBHKEHHE.
BzanmonelictBue Ten"

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIIPYTroe B3aUMOJICCTBHE

https://m.edsoo.ru/fc25194b

https://m.edsoo0.ru/251e6f13
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Perenue 3aga4d mo reme "3aKkoH

32 | https://m.edsoo.ru/c3cceebl
COXPaHCHHS UMITYJIbCa
_ "p
33 YpoicKOHpeperilis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JBUXKXCHUEC B Hpnpoz[e U TCXHHUKEC
34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pa0
35 aboTa CUIBTTAACCTH, CHIIbL https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CHJIBL TPEHUSA
JlaboparopHas padota «Onpeaenenue
36 PaGOTLI CHITBI TPEHHA MPH https://m.edso0.ru/667c837e
paBHOMCpHOM JOBUXKXCHHUU TEJIa 110
TOPU30HTAILHOMW MTOBEPXHOCTH
0 .
37 CBsi3b sueprun 1 padoTe! https://m.edso00.ru/84817179
[ToTeHuuanbHas SHEPTUS
K . T
38 HHETHHCCKAA SHEPTHA. L eopeMa 0 https://m.eds00.ru/24d61ab5
KMHETUYECKOU SHEPTUHU
39 3aKoH COXpaHeHUs SHEPruH B https://m.edso0.ru/24661f29
MECXAaHHKEC
JI {51
40 aboparopuas pabora «Msyacrnue https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUS SHEPTUN
Komneb
41 OICOATETLHOC JIBHACHIE 1 ero https://m.edsoo.ru/7b9859af
XapaKTePUCTUKU
3 0 .
42 ATYXAIOTIHE KOJCOAMIA https://m.edsoo.ru/ad17f942
Boinyxxnennsie konebanus. Pesonanc
M N N
43 ATCMATIHCCKHIH H TIPYIHHBIH https://m.edsoo.ru/4a6aa385
MAasATHUKHA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoaa KoaebaHui OT KECTKOCTH https://m.edsoo.ru/b1c7271b

IIPY’KUHBI U MacChl Ipy3a»
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45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edso0.ru/8544337¢

46

47

48

49

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
NPYKHUHHOTO MasITHUKa

JlaGopaTtopHnas padota «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBONMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJIHBI"

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u orpaxenue
3ByKa

https://m.edso00.ru/8a594969

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
Y4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/2b95f238

https://m.eds00.ru/699e3612

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUs.
Mexanudeckue KojaeOaHus ¥ BOJIHBI"

https://m.edsoo.ru/b347159¢

55

KonTtponbHas pabora o Teme

https://m.edso0.ru/e9924b5e

94
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"3akoHbI coxpaHeHus. MexaHuueckue
KoJieOaHus U BOIHBI"

56

57

DIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaI‘HI/ITHBIe BOJIHBI

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/45bbd19b

58

Ypoxk-koudepenuus "lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcrnonbp30BaHKE JIEKTPOMArHUTHBIX
BOJIH U1 COTOBOI CBA3U"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB QJICKTPOMArdMTHBIX BOJIH C
MIOMOIIbI0 MOOMIIBHOTO TenehoHa"

https://m.edsoo.ru/3cfae84a

60

61

62

Pemienne 3ala4 Ha OMIPCACIICHUC
HaCTOTHhI U JJIMHBI 3J'I€KTpOMaFHI/ITHOI71
BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BoaHOBBIE CBOWICTBA
cBeTa

Hcrounuku ceera. [Ipsmonuneiinoe

pacrpocTpaHeHHe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaXkeHUs cBeTa. 3epKaJa.
Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA OTPAKEHUS CBETA

https://m.edso00.ru/45e9f872

64

[Ipenomnenue cBera. 3aK0H
IPEJIOMIICHUS CBETa

https://m.edso0.ru/3c5ffofs

65

[TonHOE BHYTpEHHEE OTpakeHue
cBeTa. Mcrmonbp3oBaHue IMOJHOTO

https://m.edsoo.ru/4e43afa2

95
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BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

66

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia
IPEJIOMIJICHHUS] CBETOBOTI'O JIyda OT yriia
NaJICHUsI Ha TpaHule "BO31yX-

CTCKIJIO

https://m.edsoo.ru/835faed9

67

Ypok-koH(pepenmus "Vcnons30Banne
IMOJIHOI'O BHYTPCHHET'O OTPAXXCHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBsI3p"

https://m.edsoo.ru/2ce88641

68
69

JInnzel. OnTnyeckast cuia JIMH3bI

[TocTpoenne n300pakeHUi B JIMH3AX

https://m.edsoo.ru/c6451cf4

https://m.edsoo.ru/3b4b5e4f

70

71

72

JlaGopaTtopHast pabota "Onpeznenenue
(OKYCHOTO pacCTOSIHUSI U ONTHYECKOM
CHJIBI COOMpArOIICH JTUH3HI"

Ypok-koHpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

I'ma3 xak onruyeckas cucrema.
3peHue

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

73

74

VYpoxk-konpepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBeta B CIIEKT.
OnebiTel HetoToHa. CroxxeHue
CIEeKTpaJIbHBIX 1IBETOB. [lucnepcus
cBeTa

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8b874

75

JlaboparopHas pabota "OnbITHI 11O
Pas3IIoKEHUIO OEJIOTO CBETA B CIIEKTP U

https://m.edso0.ru/b4867994

96
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BOCTIPUSATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIFOICHUY Yepe3 I[BETOBHIC
buapTpH"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBa CBeTa: AUCIEPCHS, https://m.edsoo.ru/1b4e5e94

uHTepdepeHys u auppaxaus”
P

77 Ombrret Pesephopaa u nanerapias https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
I1 bopa. M

78 OCTYIETE! Opa. SIOAeI: frova https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v noriomeHme cBera

79 aromMoM. KBantbl. JIuHeiuarsie https://m.edso00.ru/9fb5689b
CIEKTPHI
VYpok-npaktukym "Habnronenue

80 " https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKAHWS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edso0.ru/8e724769
C .

82 TPOCTIHE ATOMHOTO Aiipa https://m.edsoo.ru/2d85bef3
Hyknonnas Mmoaens
P .

83 AHOAKTHBHBIC HpeBpatiet https://m.edsoo.ru/8b56a71d
N3oTomnsl

84 'I"emeHHe ST TIO TeME: Y https://m.edsoo.ru/f241bbdc

PagnoakTuBHBIC TTPEBpAIICHHS

85 [Tepuon momypacmana https://m.edsoo.ru/523a9317
Ypok-koHpepenuus "PagroakTuBHbIE

86 U3IIy4€HHS B IPUPOJE, MEIULIMHE, https://m.edsoo.ru/4ea4f6e4
TexHuKe"
A .

87 ACPHBIE PeaKLlitH. 3AKOHbI https://m.edsoo.ru/c4cbe7ee

COXpPaHCHUA 3apAA0BOT0 U MaCCOBOTO

97
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YHUCCJI

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MacChl U SHEPTUu

Pemenue 3anaud no reme "AnepHeie
peakuun"

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sneprun ConHua v 3BE311

https://m.edsoo0.ru/2d7262c2

91

92

93

94

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
ONeKTPOMarHUTHHIE BOJHBI.
KBanTtoBeie siBneHus"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6oOIIEHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumopeiicteue ten"

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o600meHNe. Permenune
pacueTHBIX M Ka4eCTBEHHBIX 33124 T10
teme "TemnoBbie mpouecch”

https://m.edso0.ru/d3248943

96

[ToBTOpenue, o600meHNE. Permenne
pacyYeTHBIX U KaYEeCTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx gBuraresei”

https://m.edsoo.ru/28f67bc4

98
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[ToBTopenue, 0600mmenue. Pemenne
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 I10
teme "KII/] snexkrpoycTtanoBok"

https://m.edso0.ru/399f4911

[ToBTOpenue, oboOIIeHNKE.
98 JlaboparopHble pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/lcd92c22

[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTrOopenue, o0o0mmenue. Padora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE
siBjIeHus"

https://m.edsoo.ru/f7e3f69d

https://m.edsoo.ru/497cclc6

https://m.edsoo.ru/5986dca7

[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 Teme "KBanroBas u

sanepHas Gpusuka'

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SBJICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJb3YEMBbIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTh MOJYYeHHON (U3UYECKON BETUUMHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pE3yibTaT, HaXOAUTb OLIMOKU B

XO0J¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

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

000pyI0BaHUSs, 3aIMCHIBATH X0 OINBITa U (POPMYITUPOBATH BBIBOBI

BBIIOJHATh NPSAMbIE U3MEPEHUSI C HCIIOJIb30BAHUEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUS NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyro C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOINIl U TpapUKOB, A€TIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH npu pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

HNPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMamM# KOHCIIEKTUPOBAHHS TEKCTa, IPeoO0pa3oBaHus HHPOPMALUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue COOOIIEHHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmc B COOTBETCTBUH C ITOCTABJICHHBIMUA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

13

14

1.5

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

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JMAHHBIX JUIS pelleHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEIOBAHUS, BEIICIST
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCIEOBAaHUE, COOMpaThb YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIHIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMIMBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT'0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE HMMEIOLIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpkKaHMs, CIIPaBOUHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3yYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIC CBOMCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTH  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C MOMOIIBI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE MM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ynbTaThbl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3UYECKUX MOJEJEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB MPH PELICHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

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

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYs TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
COJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

O®u3uka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

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

u3MepeHuil. MexayHapoaHas cucTeMa eIMHUIL

14

1.5

2.1

2.2

ECTCCTBCHHOHay‘IHBIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJIIOaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pa3MepoB MaJIbIX TeJ.
H3mepenne temnepaTypsl IPU IOMOIIH KUIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

Crpoenue BemecTBa: aTOMBI M MOJICKYJBI, HUX
pa3mepbl. OmbIThI, JAOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BEIIeCTBA

JIBwkenne yactuil BemectBa. CBS3b  CKOPOCTH
JNBWKEHUS ~ 4YacTUILl C  Temmeparypoid. bpoyHoBckoe

nBwkeHue, 1uddy3us

2.3

B3anmopeiicTBre 4acTHIL BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAaHHUC




ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHHUE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKMX)  Tell.
2.4 B3aumocBs3p MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue paboOTHI:
Onenka JuameTpa aromMa METOIOM DpsoB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3oB.
OnpiTbl 10 OOHApYXKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBH)KEHUE
3.9 Ckopoctb. CpenHsisi CKOpPOCTb IPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumopeiicTBue
3.3 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUXCHMS TEIl.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuila Kak XapakTepHUCTUKA B3aUMOJICUCTBUS Tell
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIAS CHUIT
3.10 [IpakTraeckue pabOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS




(wapuka B KMIKOCTH, MOJEJIU  3JEKTPHUYECKOro
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMI0THOCTU
TBEPIOTO Tela. OnblITHI, J€MOHCTPHUPYIOLIHUE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaniv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapaKTepa COIpUuKaCarOInXCia HOBerHOCTeﬁ

dusnueckue SBICHUSA B IIpUpoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JIeUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

L yYBEJIMUYEHUS 1aBIICHUS
45 JlaBneHue raza. 3aBUCUMOCTh JaBJICHHS raza oT 00bEMa,
' TEMITEPaTypHhI
43 [lepenaua naBneHUs TBEPIBIMU TEJIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJCHUS JKUJKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagoxc. CooOIIAONTHECS COCY/IBI.
lMunpaBnrueckre MeXaHU3MBI
Atmocdepa 3eman u atmochepHoe aaBienue. [puannst
A5 CYIIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl yPOBHEM MODS
46 Wzmepenue atmocdepHoro nasineHus. I[lpuGopsr s
' M3MepeHust aTMOC(hepHOro JaBIeHUS
JleficTBre >KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnaBanue
49 [IpakTraeckue pabOTHI:




4.10

411

UccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa MOTPYXKEHHOM B JKUAKOCT 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
NOTrpY>KEHHOM B JKUJKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeomMerpa HJIH
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeineHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHHUC

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTD
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10cKOoCTh. [IpaBuno paBHOBeCHs ppryara
54 [IpumeneHue mpaBuiIa paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'O IEWCTBUS MEXAHU3MOB. [IpocTteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass mMexanuveckass >Heprusi. 3aKOH HM3MEHEHUSA U
' COXPaHECHUS] MEXaHNYECKON YHEPTHH
5 g [MpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CWJIBIL  TPEHUS  TpuU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKCHHHM Tela MO TOPU30HTAIBHOM
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO M ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpUun
6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUSA
6.5 TemioBoe paclIupeHue U cxaTue
66 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPrUu: TeIionepeaada U CoBepIleHrue paboThl
6.8 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLUS,
' W3IIy4eHUe




KomnuectBo  Temmorel.  YaenbHasd — TEIIOEMKOCTDH

6.9
BEIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue U OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
. VY ienpHas TeraoTa niaBJICHUS
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus ToIMBa. Y ieibHasi TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTelnd U 3alluTa
OKpY>KaroIleu cpebl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboOTHI:
OneiTbl 1O OOHApYXEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJIBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITUHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HabGmonenvne n3aMeHeHusl BHYTpEHHEH HEPTUu Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJIICHUS TETI000MEHa pu




CMEILIMBAHUH XOJOJHOW U rOpSYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI MIABJICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupoje, uznydenue CollHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudyeckue  yCTPOWCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIONb30BAHUS KPUCTAJIOB, JKUJIKOCTHBIH TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETP, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOICHCTBUS 3apsKEHHBIX TEJN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO
7.3 nosid. IIpyHIMI cyneprno3unuu JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. QHCMCHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TURJIEKTPUKH
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA




HencrBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX U razax

Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
7.9

COIPOTHUBIICHHUE BEIIECTBA
7.10 3akon Oma a1 ydacTka 1enu

[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoyina — Jlenna

DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
7.14

MAarHuTOB

MarnutHoe mone. MarHutHoe ToNe 3eMiM U €ro
7.15

3HAUYEHHE JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJBUTaTeNe B TEXHUYECKUX YCTPOMCTBaX MU Ha

TpaHCTIOpTE

Onbitel  ®Papanes.  SIBneHue  AIEKTPOMATrHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIMM  Ha

BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHUIO AJICKTPHU3AIUN TEJ WHIYKIIHEH

U TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO OIS  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOope.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUW  TIpU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexnenenne  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpezneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BbIICNIIEMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOveauHeHMM ©  pazaeneHuu. lccrnegoBanue
JIEUCTBUSA JJIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMO/JICHCTBUS KAaTYIIKH ¢ TOKOM M MarHuTa OT CHJIBI
TOKa W HallpaBJIeHUs TOKa B Karymike. V3yueHue

)ICfICTBI/IfI MAaroHMuTHOIO IoOJsI Ha IPOBOJHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JEKTPOABUTaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHCHHMI 3HAa4YCHUSI U HaIlTpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE ToJe 3eMiiu, Apeid MmooCcoB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHuUecKue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepPMETp,
BOJIETMETp, PEOCTAT, CYETUMK DJICKTPHUUCCKON SHEPTHH,
ANIEKTPOOCBETUTEbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAHUTEIH, DJICKTPOMArHUT, 3JICKTPOJIBUTATEb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHNS
paszzneina
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexannyeckoe aBuKeHHE. MarepuanbHas —TO4YKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasaomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Mpu
8 HEPABHOMEPHOM JBHKEHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHEMHOE
' JIBUKECHHE
8.6 CBobonnoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE nBHMKEHHE 1O OKpy:XHOCTH. [lepuon u
8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBoiii 3akoH HeroToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpetwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHUS CKOJBXKEHHS, CHJIa
' TPEHWUSI IOKOSI, IPYTHe BUIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTCHUSI.
' YckopeHue cBOOOIHOTO TaIeHUs
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecMe  MaTepuUaIbHOM  TOYKU.  AOCOJIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TsbkecTn
8.18 Nmnynec Tena. M3menenune ummynbca. UMIynbc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun TsaxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
8.23 [loreHuuanbHas dSHEprus Tena, MOAHITOTO  Hal
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPYKUHBI
Kunernueckast sneprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTueckue paboThI:
Omnpenenenne CpeaHEel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka rumoTespl: €cClIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JB)KCHUU 0€3 HAaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
KoddduimeHTa TpeHus CKoubxkeHus. OnpeneneHue
kEcTkocTH TpYKUHBL OmpenercHne padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBKCHHU Tela II0
TOPU30HTANBHON MoBepxHOCTU. Omnpenenenue padbOThI
CHUJIBl  yOpyrocTh  Ipd  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBMXKHOTO W TIOJBHXKHOTO

0JIOKOB

@u3nYeCKUe ABJICHUSA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKH

MMOJIOKCHHSA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatrnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatieHue sHepruu npu KonedaTeIbHOM ABHKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ pacrnpocTpaHeHHsl. MexaHUYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckune pabOTHI:
OmpeneneHne 4YacTOTBl M TEepuUoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HM  TEepuUoAa  KoJeOaHHWi

IIPY’KUHHOI'O MassTHUKA




HccnenoBanne 3aBUCHUMOCTH  IepHoja  KoJjeOaHui
MOABEIICHHOTO K HUTU Tpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHoja KoJjeOaHui
MPY>KHHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MOJABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU

npyxuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHUYecKkne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHoe II0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBaA CBETa
10 [TpakTyeckue paboOTHI:
10.4 N3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpoOJE: OHOIOTHYECKOe
10.5 JIEHICTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO "
PEHTI'€HOBCKOTO U3ITy4eHUN
106 TexHuueckue ycTpoiicTBa: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 IIpsimonuHEtHOE pacpocTpaHEHHE CBETA
Otpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTPaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nydeit B 1uH3e




OnTtnyeckas cHUcTeMa (bOToannapaTa, MHUKPOCKOIIa H

11.6
TeJecKona
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B ciekTp. OnbiTel HptoTOHA.
' CrnosxeHue CreKTpaIbHBIX IBETOB. Jlucmepcus cBeta
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCHUMOCTH  YIJla  OTPa)KeHHUs
CBETOBOI'O JIy4a OT yIJia MaJeHUs.
W3ydeHne xapakTepuCTUK M300paKeHUs MpeiIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIyla MPETOMIICHUS
CBETOBOIO Jiyda OT yIJia MaJCHHUS HA TPAHUIE «BO3MYX —
11.9 CTEKJION.
[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIUH3BL.
Ornpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAOIIIEH JINH3HI.
OMnBITH TIO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB IMPHU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
duzuyeckue sBIEHUS B mpupoje: 3arMenus ConHIa U
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOMCTBA: OUKH, TIEPUCKOTI,
' ¢dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pesepdopna u mianerapHas MOJENbh aToMma.
' Mogens aroma bopa
Hcnyckanwie W TOTJOIIEHHE CBeTa aTroMoM. KBaHTHI.
12 12.2
JIuneityaTepie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
194 Crpoenue aromHoro sjapa. HykioHHas Mojaenb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHble mpeBpamieHus. Ilepuox momypacmana

12.5
aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX s1ep. CBsA3b MacChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' CounHia u 3BE37
12.9 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue painoakTUBHOro poHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
pasioaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIyYEHHE MPHUPOAHBIX MUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIY4YEeHUHM Ha OpPraHu3M
4eJI0BeKa
1212 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX JId PCIICHUA y‘—Ie6HI)IX 3aaay,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMH METOJOB HAy4YHOrO I[IO3HAHHS C YYETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, ONUCBIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBHIBOIBI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
y4€TOM 3aJaHHOM MOTPEUIHOCTH PE3YyIbTaTOB U3MEPECHMI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
HOJyYeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOIMLl U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HaYeHUs! (PU3MUECKON BEIMUYMHBI, YMEHUE ONPEEISITh Pa3MEPHOCTD

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

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HeoOXoaumble (pu3nueckue




3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKoro cojep:KaHus, CIPaBOYHbIE MaTepUalbl, PECYpChl CETH
WnTtepHer; BnajgeHue 0a30BBIMM  HaBBbIKAMU  [IPeOOpa3OBaHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3JIeMEHT COAECPKAHMS
1 MEXAHMWYECKMUE SABJIEHUA
11 Mexanudeckoe JBwxeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHOMepHOE U HepaBHOMEpHOE nBMKeHHE. Cpennsisi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEMHOE IBM)KEHHUE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+ut
I'padukn 3aBUCMMOCTH OT BpPEMEHH IS MPOCKIMH CKOPOCTH, IPOCKIIUH
MEepEMEIICHUSA, TyTH, KOOPAUHATHI TNPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUHN
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Cllyda€ pPaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JBH)KCHUS:
7
Sl =v,, #1+a,* ;
2
@opmysbl I MPOEKUUH TEPEMEIICHHS, MPOEKIUU CKOPOCTH W MNPOCKIUH
YCKOPEHHUS ITPU PABHOYCKOPEHHOM IPSMOJIUHEWUHOM JIBUKEHUMU:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmkn 3aBUCHUMOCTH OT BPEMEHH Il TPOCKIUU YCKOPEHUs, MPOEKIIUN
CKOPOCTH, TMPOEKIMU TMEPEMENIECHUS, KOOPJIUHATHI MPU PaBHOYCKOPEHHOM
MPSAMOJIMHENHOM JBHKCHUU
CBobomnoe magenune. DopMysbl, OMUCHIBAIOIIAE CBOOOJAHOE IMAaJIEHUE Teja 10
15 BEePTHKAIH (JBWDKEHHWE Tela BHHU3 WIU BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHH /s MPOEKLUUU YCKOpPEHHS,




IPOEKIMM CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJEHUM Tejla [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBWKEHHUS Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

@opmyiia ISl BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
b=
T

HeHTpOCTpeMI/ITCJ'ILHOG YCKOpPCHHUC. HaHpaBHCHI/Ie OCHTPOCTPEMUTCIIBHOT'O

16 yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:
2
a. = L
"R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUS:
V= 1
T
Macca. [Tnotaocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3axkoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOPA YCKOPEHHUS T€Jla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJI0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 _Fl—>2
112 TpeHune nokos U TpeHHue CKoJbkeHUsA. DopMyna Iy BBIYUCICHUS MOIYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

My -5
F=G L1 _2
R
Cuna Tsxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®dopmyna ISl BBIYMCIIEHUS CUIIBI TSDKECTU BOJIM3U MTOBepxHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. IlepBast kocMudeckasi CKOPOCTb.

HesecoMocTs u neperpysku
HNmnynbc Tena — BEKTOpHasi pu3ndeckasi BeIMUMHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyina Jjisi BEIYUCICHUS paOOThI CHUITBI:

A=Fsooscx

MexaHnu4decKass MOIIHOCTb:

=24
I

1.18

Kunernueckas u moTeHIMaIbHAS SHEPIus. d)opMyna JJIs1 BBIYHUCIICHUA

KUHETUYECKON IHEPTUMU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmyia I BBIYUCICHUS TOTCHIMAIBHON




SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUsl MEXaHN4YeCKOM s3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOW SHEPTUH MPY HAJTUYUK CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. Moment cuiet: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABKHBIN O6510KK. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
[laBiienue TBEpIOTO TEIIA.
@opMyita JiUIs BBIYMCICHUSI 1aBJICHHs TBEPIOTO Tena:
F
pP= G

191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.

' ['unpocraTyeckoe AaBiieHUue BHYTPH KUIKOCTH.
dopMyina 151 BBIYUCICHHUS 1aBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna A8 ONPEACICHUS BBITAJIKMBAIOLIEH CHIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

MexaHnnueckue KoyieOaHHs. AMHJ'II/ITy,I[a, nepuoa M 4Yactrora KoJIe0aHui.

dopmyrna, cBA3bIBAIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHu4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCHPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuuyeckue pabomul

N3MmepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXHUHBL, KOI(PPHUIIEHTa TPEHUS CKOIBXKEHUS; paOOThl CHIIBI TPEHHSI, CHJIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBIIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C TMOMOIIBIO MOIBUKHOTO
Omoka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJjla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbLHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI;, YCKOPEHUsT OpycKa OT yrila HakJIOHAa HAMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
KoJIeOaHW# MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KUHBL,
HCCJICIOBAaHNE HE3aBHUCHUMOCTH TIEpPHOJa KOJIICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOW M HEKUBOW IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, TMPUIHMBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblUard B TEJIE€ YEIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuweckue yCI’I’lpOlZCI’I’lB(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, ITIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYCCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJIIPHO-KMHETHYECKOH  TEOPHH  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnmmaeckue u amopdHbIC TeIa

25 JIBuxkenne dyactuil BemectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, udysus

2.3 CmauuBaHue U KalWUISPHbIE SIBICHUS

24 TerutoBOE pacIMpeHne 1 CKaThe

2.5 TennoBoe paBHOBECHE

25 BuyTpennss sueprus. Pabora um Teruionepenadya Kak CIOCOOBI H3MEHEHUS

' BHYTpEHHEH dHepruu

2.7 Buns! Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE
Harpepanme wu oxnaxnenue t1en. KoaumyecTBO  TEmIOTHL. Y aeiabHAs
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS DHEPTHMH B TEIUIOBBIX TPOIECCax. YPAaBHCHHE TEIIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenue u kxoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruud B MpoOIECCe

210 UCIapeHuss W KOHJAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxuocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEH SHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJUIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHss dHEprus CropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

[Tpuntuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TIOJIYyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YAEJIbHOW TEIUIOTHI
IJIaBJICHUS Jbaa. MccrnenqoBaHWME M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IMYHBIX YCJIOBUSX; SIBJCHHUS TEIUIOOOMEHA NPH CMEUIMBAHUM XOJIOJAHOW M

ropsmeﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPUPOJE, KPUCTAIIBI B Ipupoae, uznydenue CoiHIa, 3amep3aHue

BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KHUJIKOCTHBIM TEPMOMETp, NAaTYUK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOWHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsa0B
B3anMozeiicTBue 3apsykeHHBIX Tell. 3akoH KyiloHa

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaia

3.4

Onektpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IlpuHiun

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsaoB. JlelicTBHE SIEKTPUYECKOrOo TMOJs Ha

AneKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

ITocTosiHHBIN AyeKTpUYeCcKUil TOK. JleficTBus 3nekTpudeckoro Toka. Cumia Toka.




Hanpsixenue.

I=g/t,U=A/

BHCKTpI/ILIeCKOG COIIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma mis yyactka snekrpuueckoi nemnu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COIPOTHBIICHUSI:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
PaboTta u momrHoCTh 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= I* Rt
312 OmneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKIIUH
313 MarguTHOe T1OJIE MOCTOSHHOIO MarHuTa. B3auMojelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SBnenue sneKTpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua
Ilpaxmuyeckue pabomuol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TPOBOIHUKE

(pGSI/ICTOpH, JIaMHO‘IKa), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAX €TI0 IMOIIECPECUYHOTO CCUCHHUA U

YACIBHOTO COIIPOTUBJICHUS.




HpOBepKa nmpasujia I SJICKTPUUYCCKOro HAIIPAXKCHHA IMPU ITOCICA0BATCIIBHOM
COCAMHCHUHN IIPOBOAHUKOB; IIpaBuWjia IJId CHJIbI SJICKTPUUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COB,
POJIb MAarHUTHOTO TTOJISI JUISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa.: 3JIEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJICKTPUYCCKOW  DHEPTruHu,  DIEKTPOOCBETHUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJICKTPUUYCCKUE
MPEIOXPAHUTENH, DSJCKTPOMArHHUT, OJJIGKTPOJBHUTATENIb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 DJIeKTpOMarHuTHBIC BOIHBL. [1Ikaaa 37eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas mojieinb cBeTa. [IpsMoTuHEHOE pacipoOCTpaHEHHE CBETA
3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkasno
3.22 [Tpenomienue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTHYecKas cuia
' muusel: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnrTuyeckue mprudopbl
Ipaxmuuecxkue pabomoi
H3mepeHne onTUYeCKOW CHUITbl COOHMpAIONIEil TUH3BI, (POKYCHOTO PaCCTOSTHUS
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
396 KOTJla IPeIMET PacIoio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeIoMISHHUS CTEKIIa.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTMH3bI, U3MEHEHUs! (JOKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJia MPEIOMJICHHS CBETOBOTO JIyda OT yIjla TaJCHHsS Ha TPAHHIIC
«BO3JIyX — CTEKIIO»
397 Quzuueckue saeieHus 6 npupode. 3arMmenHuss ComHna u JlyHbl, 1BeTa Te,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKH, TIEPHUCKOI, QoToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHM
41 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznyyenus. Peakiuu anbda-u Oera-

pacrmaja




4.2

Omnpitel Pezepdopaa o paccesnuto anbpa-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aToMHOTO sipa. M30Tomb!

4.4 [Tepuon momypacnaaa aTOMHBIX siIEp

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOIO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIydd, PaJUOAKTUBHOE W3IIyUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PaJMOAKTUBHBIX M3JIyYCHUH Ha OPraHUu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKa




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3aHNE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe 00111eCTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadotanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

NudopmanimoHHO-METOANYECKOE MUCHhbMO 00 OCOOCHHOCTSX MPENoIaBaHUs
yueOHoro npeamera «Puzukay» B 2025/2026 yue6HOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

MeToan4eckue peKOMEHIaIMK 10 CO3/IaHUI0 KJIACCOB TEXHOJOTMYECKOTO 1
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM H3YUCHHUEM
MaTeMaTUuKH, GU3UKHA, XUMHUH, OUOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alUsIX ¢ UCIOIb30BaHUEM HH(MPACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «OopaszoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

Meroaunueckue pexkomenaannu. Opranu3anus Bzaumoaenctaus “lkomna —
By3 — npennpusaTre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

MGTOI[I/I‘-IGCKI/IC peKOMeHI[aI_II/II/I 110 I/I3yLIeHI/IIO TCMBbI «HOCTOHHHHﬁ
ANEKTPUYECKUH TOK» B MIKOJILHOM Kypce (usuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

Y4ebHOo-MeToIMuecKoe 00ecTieueHre MPOIIECCOB MPENOIaBaHus XUMHUH,
Oouonoruu, (GU3MKUA HA YPOBHIX OCHOBHOTO OOIIIETO M CPETHETO 00IIEero
O6p330BaHI/I$I C BKIIIOYCHHUCM JOIIOJIHUTCIBHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonrtekcTabie 3amaun. 3aganus Kk yaeonomy Kypey «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MeToandeckuii Keic. DNeKTpoMarauTHast MHAyKuus. @usuka. 8 Kiace
(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika mk elektromagnitnaya indukcziya.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

U P®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA OK https://Mouypoxu.pd/
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