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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus ydeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl IO (PU3MKE HaMpaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alli0 HU3yYCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBe. B mporpamme no (u3Mke y4UTBHIBArOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METaNPEIMETHBIM pe3yJIbTaTaM OO0YUCHHs, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO TOCIEN0BATENbHOCTD
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpaMmMa mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIHM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
NPEIMETOB, IMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorTHel, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHYy MHpa,
IpEeoCTaBIsAeT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHON I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

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

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpefiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peagu3yONINX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe MO3HAaHUs U (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUCHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (DU3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1au:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEHMIINX pPACUYETHBIX 3a1ad C
UCITIOJIb30BAaHUEM buszngecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIC HCCIEJAOBaHUSA C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MH(popMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHAIBHON ACATEIbHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UUIECKOM HAYKH.



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

[Ipennaraemselii B mporpaMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT W OMNBITOB C YYE€TOM HWHAWBUAYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npuponbl. OHU3UYECKUE SIBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelUyuH. DPuU3nyUecKue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKd HW3Y4aloT IPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJEHHUE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM C MOMOIIbIO MOIeel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIECKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

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

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaJIbl U3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHava/ibHbIE CBEJACHUSA O CTPOCHUM BelllecTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>xkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(KkpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHud,  OOBSACHAIOMIMXCS  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUSI CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne nHepuMM. 3aKOH HMHEpUMHM. B3auMoaenCcTBHE TeN KaKk NPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHKEHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaGmionenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOCHCTBUM TEl.
5. CpaBHeHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM MIapuKa 10
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TENA.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUITBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIEHUS] U YBEIWYEHUS JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUS KUJIKOCTH OT TiayOuHbl. ['mapocraTudeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHus KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U TIIOTHOCTH KUKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

o vk w NP
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHON B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH KUJIKOCTH.

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

PaGora 1 MOIIHOCTB. JHEPru.

Mexanudeckast pabota. MOITHOCTb.

[IpocTthie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeIuIonepesaya U COBEpILIEHUE paboThLI. Bunsl TEIIONEepeaauM:
TEILIONPOBOJAHOCTD, KOHBEKIIUS, U3IyUYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOIo
JTABJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

JHemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

N3meHenue naBieHUs ra3a MpU U3MEHEHUHM 00bEMa UM HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl PH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

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

WccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onektpuzanusi Tea. JBa poja 3IeKTpUYECKUX 3apsaaoB. BzamMmopaencTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TE€IIaMM).

OnekTpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. IlpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas wnenb. Cuina  ToKa.  DJEKTPUUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre enu U NOTPeOUTENH IeKTpudYecKo s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisg CWIbl TOKa MPU MApaUICTIbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

ITepBeiit 3ak0oH HproTtona. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTB. PaboTa CHJI TSHKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMpY)UHbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habimroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl TeJla U ACUCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJCHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne NMITyJIbCca P HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHe UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU IIPHU JABUKEHUH TeEJIA M0 IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBMXKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHMYECKUMX BOJH. IIponmonsHble U
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koneOaHUM Ten MOJA JAEUCTBUEM CHJIBI TSHKECTH W CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLME 3aBHUCHUMOCTh  IHepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimul.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJIO. 3aKOH OTPAKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak onTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon ydei B coOuparoriei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxenp riasza.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yTJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnBITBI O BOCIPUATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3TYyUCHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnropeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke A o00yvaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJIA PEATU3yIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SBICHHS B OKPYKAIOUIEH MPUPOIC U MMOBCETHEBHOMN KU3HMU;

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

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCITOIH30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCleoBaHne 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 00I1Iero 00pa3oBaHusI.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpass) TEXHOJIOTMYECKOW U



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHWM IS pelIeHHs] 3aJa4 B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

peleHus;

e 8) ajanTanuM K M3MEHSIOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOJHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

e - MOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YHUCIE€ (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHUS TporpaMMbl MO (HU3HKE HAa yPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUCOHbIC ICHCTBUA.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

Bba3oBble JJornueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEUHS B pacCMaTPUBAEMBbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUS:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M JOCTOBEPHOCTb HMH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATh 0000IEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJIO0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3MIeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIEHUsi Y4eOHOro Marepuania, pe3yJbTaToB J1IabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUSAMHU [JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS! HECKOJIBKHX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIECHAMH KOMaH/Ibl,

OLIEHMBATh KAa4eCTBO CBOET0O BKJA/Ja B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYTHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

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

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOJAX MPUHATUA  pELICHUHN
(MHOUBUOYaJIbHOE, MPUHSATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs GU3HUECKON 3a7a4l WIIN
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
bu3MUecKOoro HMCCIEOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIIOBUSIM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYrOro.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (DPU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMU TEIaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBJICHUNA B
OKpYXalollleM MHpEe, B TOM 4HcCle (PU3NYECKUE SBJICHUS B TPUPOJE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIABaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
dbuznyeckre BeJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUd, AaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M MOTEHIMalbHAas JHEPTHsi), MPU OMHCAHUM MPABUIHHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEJIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJb3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TpPU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33Jau 3aIUCHIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3UUECKHE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4Y€HHOM (PU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIU
(U3UYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3yNnbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAONIONCHUIO (PU3NYECKUX SBJICHHM WU
buznyecKnx CBOIICTB TEJL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYA0BAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMbBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJBI M TeMIepaTypbl C MCHOJIb30BAHUEM aHAJOTOBBIX H
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYrOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cilenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYybl, OapomeTp,
phluar, MOJBUKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPHl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaIieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COONIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3MUECKOTO  COJEpKaHHs, CIPABOYHBIC MaTepUabl,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COJCPKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUI pacHpenessTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

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

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTALTUYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
paszinuath SBJICHUS (TETUIOBOE pacUIMpEeHUE M CKaTHe, TeIvionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJICHWE, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS AIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHTYKIIHS)
[0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBJICHHE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHBIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moat0COB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJITUIECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUioTa
IUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, yJeidbHAas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCThb
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$u3MYECKyI0 BENUMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i yyacTKa LEeMNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil NMPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1IaroB ¢ omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCIOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHusi, MPOBOAUTH pPacyéThl U CpPaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPU [OMOIIU
($u3MYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJEHNUS UCCIIEI0OBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3nyeCKuX CBOWCTB Te (KANMUUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa U3JIydaromle (MOTJIONIAOIICH )
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyallM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbBIE  W3MEPEHHS  TeMIEepaTypbl,  OTHOCHUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAOpsDKEHUsT Ha  I[POBOJIHHKE,
UCCJIEOBAHUE TOCIEHOBATEJIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CII€ysl MPEII0KEHHON UHCTPYKLHH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PUBMUECKUX SIBJIECHUN U HEOOXOJMMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM © CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIB30BaHMS (DM3UYECKUX 3HAHWM B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIICCTBJIATh TOUCK WHPOpMamu (U3HUECKOTO COACpXKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3HUECKOTO COJIEpkKaHWS, CIPABOYHBIC MaTepHaIbI,
pecypchl cetn MIHTEpHET, BlageTh mpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YyIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHWN YYEOHBIX TIPOEKTOB M HCCICIOBAHUN (HU3UICCKUX
MPOIECCOB paclpeieaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeTbHOCTH TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSTHUSA: CUCTEMa OTcu€Ta, MaTepuajibHasi TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXAaHHMUECKUE KOJeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHHE, CBOOOHOE
NaJIecHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JMHEWYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTJIUBHI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTPadUOJIECTOBOTO U PEHTICHOBCKOTO M3IyUYE€HHUH, €CTECTBEHHBIM
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTHU, CHUJIA TKECTH, YCKOPEHHE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKash SHEPTus, TOoJHAsg MEXaHW4YecKas DJHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIhHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 U3YyYEHHBIX CBOWCTBA (DM3MUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(GU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(du3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0OpyOBaHUS, OMNHCHIBATH XOJ OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepsIeMOl BeIMYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO IPUOOpPa);

NPOBOANTH HCCIEAOBAaHME 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBeTa OT yrjla MaJCHUs W yria MpeJoMJICHHs OT yriia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTHYecKOro W MPYKMHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETYys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MTOJIyYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHHUIOMETP, TATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMeEpax)
IPAKTHYECKOr0 HCIOJIb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIlel cpejie;

OCYIIECTBJIATh TMOUCK HHpOpMau (U3HUECKOTO COJACpNKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro  COAEpXaHMs, CIPABOYHbIE MaTEepUAJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
UHPOpPMAIlMUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEPIKAHMUA,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWUHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbie | IlpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 ®du3uka - HayKa O IPUpoe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®du3nyecKue BeITUUHUHbI 2 1 https://m.edsoo.ru/UDCTCS8RJID
1.3 EcTecTBeHHOHAy4HbBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crtpoenue BemecTna 1 https://m.edsoo.ru/2SJ151M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A t 2 1 https://m.edso0o.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
3.1 MexaHndeckoe IBMKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTD 4 1 https://m.eds0o.ru/GXPU4MTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apienue. [lepenava napneHus TBEPABIMU
4.1 a peAata f PA 3 https://m.eds00.r1u/XODW367P2
TeJIaMU, )KUIKOCTSIMU U Ta3aMu




4.2 JlaBlieHME KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
4.4 I[eHCTBITI,e FRIIIROCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE60OY8SNK
MOTPYKEHHOE B HUX TEJIO

Hroro no pazneny 21

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaGora 1 mouHOCTH 1 https://m.edsoo.ru/75L.MREDY 1
5.2 [IpocThie MEXaHU3MBbI 1 https://m.edsoo.ru/504NQXKX9
5.3 Mexanuyeckas SHEpPIrus 1 https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoanuectBo yacon
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/R§QZNCIPM
1.2 TeruoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pa3nes 2. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA
DNeKTpUUECKHE 3apsabl. 3apssKeHHbBIS
2.1 P P VII P 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTosTHHBIN 2JTEKTPUUECKHIT TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBIICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHask UHYKITUS 4 https://m.edsoo.ru/7QODSEL1S5
Hroro no pazgeny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPO'PAMME




9 KUIIACC

KosnnuyectBo 4yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMMCaHUSA
1.2 BsaumoneiicTBue Ten 20 1 3 https://m.edsoo0.ru/UCIRQAF4C
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nes 2. Mexanuveckue KoJie0aHUsI U BOJHbBI
2.1 Mexanuyeckue Kojie0aHus 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHu4ecKkue BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazgeny 15
Pa3nes 3. DinekTpoMarHuTHoe noJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE 10JIe
3.1 P ATHOC HoAe 1 6 2 https://m.edsoo.ru/DTI8BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Wroro no pazmeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/2Z5SAHODTO
Hroro no pazneny 15




Pasnea 5. KpanroBble ABJIeHUA

n
5.1 CHYCKATHE 1 HOTIOMERHE CheTa 4 | hitps://m.edsoo.r/BKSE4AQQ8
aTOMOM
5.2 CrpoeHune aTOMHOT O sijipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. [loBTOpuTe1bHO-00001IAK0INIT MOAYJIb
I1 000
6.1 OBTOPCEHHUE H ODODIICHHE COACPANIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢husuku 3a 7-9 kinace
Htoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4yeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

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

https://m.edsoo.ru/35YPBIWSK

MexaHn4deckue, TEIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/I16U53L6H

duznyeckue BeINYUHBI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBanue
"U3mepeHue TemrepaTrypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETpA U IaTUUKa
TEMIEPATYPHI"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKU U3y4aloT
npupoay. EctecTBeHHOHay4HbIN
MeTo/ rmo3Hanus. Omrcanmue
buznyecKux sIBICHUHN C
IIOMOIILIO MOJIeIed

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JATbHOCTD MOJNETA
HIapuKa, MyueHHOro

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




TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM 0oJIblIe BhIcOTa Mmycka'

Crpoenue BemectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/FSPU40OLYR

JIBH>KEHME YacTuUIl BEUIECTBA

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OIbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacIIipeHHsI Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anMocBs3b MEKIY
CBOICTBaMH BEI[ECTB B Pa3HBIX
arperaTtHbIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHudeckoe JBMKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/3W6CCIHB 1

13

Cxkopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/29GPTJAKL

14

Pacuer nmytu u BpemeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Wuepuust. 3aK0H UHEPIHUH.
B3anmopeiicTBre Ten kak
IIPUYMHA U3MEHEHUS CKOPOCTU
JBUKEHUS TEI

https://m.edsoo.ru/KX5510IBX

16

ITnotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/0S71X3DPS




Macchl U 00beMa Teja 1o ero
IUIOTHOCTH

17

JlaboparopHas pabota
«Onpenenenue MIOTHOCTU
TBEPAOTO TEJIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemrenue 3agad mo reme
"ITnotHOCTH BemecTBa"

https://m.edsoo.ru/SODYVYG49

19

Cuna xak XxapakTepuCTHKa
B3aumoencTeus Ten. Cuina
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMarivim)
MPYKUHBI OT TIPHIIOKEHHOM
CHUTBI»

https://m.edsoo.ru/PXXW6DHXE

21

SBaeune tarorenusa. Cuina
TSKECTH

https://m.edsoo.ru/OCWIXFNQE

22

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

https://m.edsoo.ru/SPZHPV1Y]J

23

Cuna TsKeCTH Ha Ipyrux
ranetax. dusnyeckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24

Wsmepenue cui. lunamometp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAO1SQ8RE

26

CrnoxxeHue AByX CHll,
HaIIPaBJICHHBIX 10 OJJHON

https://m.edsoo.ru/L6SNUZVZ8




npsMoil. PaBHogencTByOIas
cui

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui'"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota
«M3yueHne 3aBUCUMOCTHU CHUIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agad mo remam: «Bec
tenay, «['paduueckoe
n300paxkeHue cuny, «CHiiby,
«PaBHOEHUCTBYIONIAS CUID»

https://m.edsoo.ru/T9V639RZF

32

KonTponbhas paboTa o remam:
«MexaHuuecKoe IBHKECHHE,
«Macca, II0THOCTBY, «Bec
Tenay, «I['paduueckoe
nu300paxenue cuimy, «CHITbI»

https://m.edsoo.ru/P4AROSWE4D

33

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEIINYCHUS
JTABJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBieHne raza. 3aBUCUMOCTD

https://m.edsoo.ru/544YMX9WR




JIaBJICHHUS ra3a 0T 00bEMa,
TeMIIepaTypsl

35

IIepenaua naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U Ira3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5POSNWO

36

JlaBiieHME B )KUJIKOCTH U Tase,
BBI3BAaHHOE JIEHCTBUEM CHUJIbI
TSKECTU

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmraronuecs cocybl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mapaBanyeckuit mpecc

https://m.edsoo.ru/67X21.F396

40

Manomertpsl. IlopiineBoi
SKUJKOCTHBIM HAcoC

https://m.edsoo.ru/5G846G7I8

41

AtMmocdepa 3emnu. [Ipuannb
CYIIIECTBOBAHMS BO3AYIIHOMN
0005104KkH 3eMiH. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasienust. OneiT Toppuuenin

https://m.edsoo.ru/2I83TIPD4

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHHUS OT BBICOTHI HaJl
YPOBHEM MOpSI

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




ATMmocdepHoe JaBieHe Ha
PAa3JIMYHBIX BBICOTAX

46

Pemenne 3amag mo Teme
"ATtmocdepHoe naBneHue"

https://m.edsoo. st/ YWVWL5TA1

47

JlelicTBUE )KUJIKOCTHU U ra3a HA
MOIPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«OrnpeneneHre BhITATKUBAIONICH
CHUJIbL, IEHUCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK?2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tejia B BoJie 0T 00bEMa
MOTPYKCHHOU B )KHJIKOCTh YaCTH
Tenay

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHast pabota
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOJIKA U
omnpeaeneHue eé
rpy30M0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemienne 3amad mo Temam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanudeckas padbora

https://m.edsoo.ru/1 YIR6J7L5




54

MomHocts. Eaqunuiint
MOIITHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEME 110 JIeCTHHIIE"

https://m.edsoo.ru/GDB065558

56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/SYRUOUGS2

57

KonTtponpsHast pabora o Teme
«JlaBneHue TBEpIbIX TET,
KHUJKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

Peseprurlit ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBieHue
TBEPABIX TN, KUAKOCTEN U
razoBy» / Becepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/RFCSYB9F8

59

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBuit
paBHOBECHUS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemienne 3amad mo teme
«YcnoBus paBHOBECHUS pbIuara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadpdunument noneznoro
JecTBUSL MeXaHU3Ma.
JlaGoparopHas paboTa
«3mepenue KII/] HaknoHHOM
IUIOCKOCTH

0.5

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




62

Pemrenue 3agad mo reme
"Pabora, mourHOCTh, KIT/T"

https://m.edsoo.ru/VESXBQLVS

63

MexaHnyeckas SHEeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIHUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUs
MEXaHWYECKOW IHEPrUH

https://m.edsoo.ru/46Y227ZPME

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIbHOE
orpezeNieHue N3MEHEHUs
KUHETUYECKON U
MOTEHLIUATbHON YHEPTHH MIPU
CKATBIBAHUH TEJIa TI0 HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHbliil ypok. Pabota ¢
TEKCTAMH 110 TEME
"MexaHndeckoe aBrKeHne"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHslit ypok. Pabora ¢
TexkcTamu 1o teme "Pabora.
MorHOCTB. DHEprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

OCHOBHBIE TTOJIOKCHHS
MOJIGKYJIHpHO—KI/IHeTH‘leCKOﬁ
TCOPHHU U UX OIIBITHLIC
IMOATBCPIKACHUA

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYI

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpIOTO, JKUAKOTO U
ra3z000pa3HOro COCTOSTHUM
BelIecTBa

https://m.edsoo.ru/HVW3WMRAS

OObscHEHnE CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOTO
COCTOSIHMH BEIECTBAa HA OCHOBE
MOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOW TeOpUU

https://m.edsoo.ru/DJYTZQHS83

Kpucrannuueckue u amopgHbie
Tena

https://m.edsoo.ru/8G73PVM40

CMauuBaHue U KalmWJUIIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHHUC

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

TennoBoe pacimmpenue u
cKatue

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBsi3b
TEMIIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO ABMKEHHSI YaCTHUI]

https://m.edsoo.ru/5XSV6F15B




Buytpennss sneprus. CriocoOsl
U3MEHEHUs BHYTPEHHEN
SHEPrUu

https://m.edsoo.ru/BBVCI9IMHO6

10

Bugel rerionepenaun

https://m.edsoo.ru/WF4J30O70P

11

VYpoxk-koHpepeHuus
"[IpakTHuecKoe UCIIOIb30BaHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTepHaioB B LEJAX
aHeprocoepekeHus "

https://m.edsoo.ru/UU910QFZW

12

KomnyecTBO TEIIIOTHI.
VY aenbHas TEII0EMKOCTh

https://m.edsoo.ru/88291DDIZ

13

VYpaBHEHHE TEIIIOBOrO OanaHca.
TerooOMeH u TernoBoe
paBHOBecHe

https://m.edsoo.ru/P52QUVQIJE

14

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa PU CMEUTMBAaHUU
XOJIOAHOU U Topsiueit BoabI"

https://m.edsoo.ru/FR2N6N5SGV

15

PacueT koaudecTBa TEIIOTHI,
HE00XO0IMMOTr0 ISl HATPEBAHUS
TeJa U BBIIENSIEMOTO UM MIPU
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopatopHnas pabora
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTsa”

https://m.edsoo.ru/40IT1ZJAH

17

3Hepm${ TOIIJINBA. YI[CJIBHaH
TCIJIOTA CTOpaHUA

https://m.edsoo.ru/683AIXYWS8

18

[InaBnenue u oTBEpACBaHUE

https://m.edsoo.ru/JHE5A1PJF




KPUCTAJUTMYECKUX TEll.
VY nenpHasg TeIuioTa IUIABJICHUS

19

Jlaboparopuas pabota
"Onpenenenue yaenabHOU
TETUIOTHI TIJIaBJICHHS JIbaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapoobpazoBanue u
KOoHIeHcalus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunienne. Y eapHas Temiora
mapooOpa3oBaHus U
KOHJIeHCAllMU. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxkHocTh Bo3myxa.
JlabopartopHnast pabota
"OnpeneneHne OTHOCUTETHHOM
BJIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37W0J 1

23

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO
CTOpaHHus

https://m.edsoo.ru/6BKWSWYG6

25

KII/I TerymoBoro nBuraTess.
TemioBbIe ABUTATENN U 3aIUTA
OKpY>Karollen cpeibl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHMS U
IIPEBpALLCHUS DHEPTUHU B
TEILIOBBIX IIpoLEccax

https://m.edsoo.ru/B1KX6RPQ9




27

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme "TemnoBsie
siBieHust. MI3menenne
arperaTHbIX COCTOSTHHUI
BelecTna"

https://m.edsoo.ru/9AQ53CC7C

28

KontponbHas paboTa mo teme
"TemnoBble IBICHUS.
N3meHenune arperaTHbIX
COCTOSHHUH BerecTBa'"

https://m.edsoo.ru/0X03133KU

29

DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3aPsI0B

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

30

VYpok-uccienoBanue
"DnekTpu3anus Tea HHAYKIHEH
Y TIPU CONPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67]

31

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akon Kynmona

https://m.edsoo.ru/LIJCQZZS9

32

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
INEKTpUYECKOro noiis. [IpuHimn
CYIEPIO3ULINH IIEKTPUUECKUX
noJjen

https://m.edsoo.ru/N79CZGZ1]

33

Hocwurenu snextpudeckux
3apsAa0B. DIEMEHTAPHBIN 3apsi.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/USJR991PB

35

Pemenue 3aga4 Ha npyuMEeHEeHNE

https://m.edsoo.ru/SXWWOSWIJ5




CBOMCTB JIEKTPUYECKUX
3apsi0B

36

DNEKTPUUECKUN TOK, YCIOBUS
€ro cyuecTBoBaHus. Mictounnku
AJIEKTPUUECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JIeNCTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/QEWUTCKVT

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUYECKOTO TOJISI HA
MPOBOJHUKHU U JUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUH TOK B MeTaslIax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DneKkTpruyecKas 1ernb U eé
COCTaBHEBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
peryaupoBaHe CUIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HANIPSIKEHUE.
Bonbr™merp. JlabopaTopHas
pabora "U3mepenune u
pEeryJIMpOBaHUE HAMPSHKEHUA"

0.5

https://m.edsoo.ru/X7POJOFGH

43

ConpoTuBieHNE NPOBOJHUKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUYECKOTO
COIIPOTHBIIEHUS IPOBOIHUKA OT
€ro JUIMHBI, ILIOIIAIU
MOTIEPEYHOT0 CEUCHHS U

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




Marepuana"

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juis
ydacTka [enu

https://m.edsoo.ru/VEZPE7Q80Q

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHHSI
pe3UCTOpa U HANIPSDKEHHS Ha
pesucrope"

https://m.edsoo.ru/X5STHIN3RM

47

ITocnepoBaTenbHOE U
mapajajicJibHOC COCANHCHUS
IIPOBOAHHUKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGoparopHnast pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpsHKEHUN IIPU
MOCJIeIOBATEIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaboparopHnast pabota
"ITpoBepka npaBuiIa AJIs1 CHUIIbI
TOKa MPH MapajieIbHOM
COEIUHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4d Ha MIPHUMCHCHUC
3akoHa Oma JJI pas3;IndIHOIro
COCAUHCHU ITPOBOAHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

PaGora u momtHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

https://m.edsoo.ru/40AIXYN3H




52

Jlaboparopnas pabota
"Onpenenenue padoTh U
MOIIHOCTH 3JIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IJHA

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTEITN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTostHHEIC Mar"HuThbl, UX
B3aHMOHeﬁCTBHC

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe nosie. MaruutHoe
oJjie 3EMIIM U €70 3HAYEHUE I
’KU3HHU Ha 3emMiie

https://m.edsoo.ru/R3XXJCRVK

57

IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme
"DnexTpruuecKue 3apsbl.
3apspKeHHBIC Tea U UX
B3aumoencTBus. [locTostHHBIN
ANEKTpUYECKUI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas pabota mo Teme
"DnexkTpruuecKkue 3apssl.
3apspKeHHbBIE Tela U UX
B3aumoenrcTBus. IlocTostHHBIN
ANeKTpuyecKkuit Tok" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/ZISSW4Z7TW

59

PeseprubIit ypok. Pabora ¢

https://m.edsoo.ru/EQRLKPT1U




TEKCTaMH IO TeMe
"IIoCTOSIHHBIN 1EKTPUUECKUI
ToK" / Beepoccumiickas
npoBepouHas paboTa

60

OmnsIT Opcrena. MarautHoe
I10JI€ 3JIEKTPUUECKOro TOKa
MarHuTHO€ 10Jie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHue PJIEKTPOMArHUuTOB
B TexHuke. JlabopaTopHas
pabota "H3yuyenue neicTBus
MarHUTHOTO TOJIS Ha TPOBOITHUK
¢ TokoM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTPOABUTATEIND
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
JJIEKTPO/IBUraTENEH B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
n3ydyeHue padoThbl
BJIEKTPOBUTATENS "

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

63

OmnbrTer @apasest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. Criocoos
MOJYYEHUS AIEKTPUUECKON

SHEPruu. DIEKTPOCTAHLINN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX

https://m.edsoo.ru/LM1C70D7A




SHEPrUu

65

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
SIBJICHUS "

https://m.edsoo.ru/GFS9PNC8SB

66

KonrtponsHas pabora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
sIBIICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHylit ypok. Pabora ¢
TekcTaMu 1o TeMe "TerioBrie
sBJIeHUS"

https://m.edsoo.ru/4B8GKYQ1X

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
saBiIeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
HU3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHndeckoe JBHXKCHUC.
MaTepI/IaJ'IBHaH TOYKa

https://m.edsoo.ru/UP3I88§VCD

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

https://m.edsoo.ru/UWFLOQ33T

PaBHOMepHOE NpAMONTHHEWHOE
JIBI)KEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE NpAMOIUHENHOE
nBwkenue. CpenHss u
MIHOBEHHAs1 CKOPOCTh

https://m.edsoo0.ru/LO43PYTGB

[IpssmonunenHoe
PaBHOYCKOPEHHOE JBH)KEHUE.
VYckopenune

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JTBM)KCHUSI.
I'padux cxkopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGoparopHas paboTa
"Onpezaenenre yCKOpeHus Tena
IpU PaBHOYCKOPEHHOM
JIBDKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH"

https://m.edsoo.ru/1 KKINJFO8

CBoboauoe nagenue teir. OnbITh
Iamnnes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE ABMXKEHUE IO
oKkpyxHocTH. Ilepron u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JInHeliHas U yriaoBas
CKOpOCTHU

EHTPOCTPEMUTEIHLHOE

10 Hentpoctp https://m.edsoo.ru/OSLEFGWEZY
YCKOpEHHUE
ITepssiii 3akoH HetoToHA. BekTop

11 https://m.edsoo.ru/TADTURL3K
CHUJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHozelicTByIOIIAs cuiia
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/XPFY G64RM
Cynepno3uuust cui
Pemienue 3a1au Ha npUMEHEHUE

14 A P https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

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

16 https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4PAJAFV 1
MPY>KUHBI»

18 Cwta TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenne 3amgau no reme «Cuna

19 https://m.edsoo.ru/PJDH2DCIOT
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenue kodpduureHTa https://m.edsoo.ru/CS6RDEK X8
TPEHHUS CKOJIbKEHUS"
Penrtenue 3amad mo teMe "3aKOHEI

21 https://m.edsoo.ru/VT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna




TpeHus"

22

Cuita TSOKECTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaieHUs

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeyHas cucremMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amau nmo teme "Cuna
TSDKECTH 1 3aKOH BCEMHUPHOTO
TAroTeHus"

https://m.edsoo.ru/VO2GVEYAT

25

HepBa;I KOCMHNYCCKaA CKOPOCTh.
HesecomocTts u MEeperpy3Kku

https://m.edso00.ru/563XRG6ED

26

PaBHOBecue marepuanbHON
TOYKH. AGCOTIOTHO TBEPAOE
tesio. PaBHoBecue TBEPAOro Tena
C 3aKPEIUIEHHON OCBIO BpalICHUSI.
MowmeHnT cunsl. LeHTp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue maTepuabHOW
TOYKH. AOCOIIFOTHO TBEPIOE
teo. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHON OChIO BPAILICHUS.
MowmenT cunsl. LienTp TsoxecTn

https://m.edsoo.ru/GAMQW4SLS

28

Pemenue 3anau no teme
"MowmeHT cuinsbl. Llentp Tsxectn"

https://m.edso0o.ru/0QJSN205C

29

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHu4YecKoe
nBxenne. Bzaumonencraue tea"

https://m.edsoo.ru/8D7SUVXSJ




30

KonTtponbHast pabora o Teme
"MexaHN4YeCcKOe ABUKEHIE.
Bsaumonetictsue Ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

HNmnynsc Tena. UMImynbsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aMMOJICIICTBHE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepenus "PeaktuBHOe
JIBUKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckas padota u
MOIIIHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGoparopHas paboTa
«Onpenenenue padoThI CUITBI
TPEHUS TIPU PAaBHOMEPHOM
JIBYDKEHUH TeJa 10
TOPH30HTAILHON TTIOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu U paboThI.
[ToreHmanpHas SHEPrust

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUn

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHHsI SHEPTUU B
MeXaHHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaboparopHas paboTa
«M3ydeHune 3aK0Ha COXPaHCHHUSI

https://m.edsoo.ru/0TVKEKIXB




SHEPTUMN»

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KoieoaHusl.
BrinyxeHubie KoneOaHus.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

https://m.edsoo.ru/O71PZDM1 1

44

Ypok-uccnenoBanue
«3aBUCUMOCTb MIEPUOJA
KoJIe0aHuM OT )KECTKOCTH
PYKUHBI U MAacChl Tpy3ay»

https://m.edsoo.ru/BACA6R4KS

45

HpeBpameHHe OHCPIUuu 1pu
MEXaHMYECKHUX KOJIeOaHMIX

https://m.edsoo.ru/RPN7BU655

46

JlaGoparopHas paboTa
«OrmpenesneHue yacToThl U
nepuo/ia KojiebaHui MPyKUHHOTO
MasiITHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KoaebaHuii rpy3a,
IIOABCIHICHHOI'O K HUTHU, OT MAaCChl
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexannyeckne BOJIHEL. CBOMCTBa
MEXaHHYCCKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/QHBQ3USXV

49

Ypok-koH]pepeHuus

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




"MexaHUYeCKHE BOJIHEL B
TBEpOM Teie. CelicMuueckue
BOJIHEI"

50

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacTOTHI"

https://m.edsoo.ru/SRPRGGZV S

52

I'pOMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YabTpazByk
U UHPA3BYK B PUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHnyeckue
Koae0aHus ¥ BOJHLI"

https://m.edsoo.ru/7YAJAVS5TM

55

KonTponbHas pabora no teme
"3aKOHBI COXpaHEHUS.
Mexanndeckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa OJICKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepentus "[lkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03




3JI€KTpOMaFHI/ITHBIX BOJIH OJ11
COTOBOI¥ CBA31"

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX
BOJIH C ITOMOIIIbIO MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amgau Ha OIIPCACIICHUC
HaCTOThI U JJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DNeKTpOMarHuTHas MpUpoIa
cBeta. CKOpOCThH CBeTA.
BonnoBrble cBolicTBa cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssmonunenHoe
pacmpocTpaHeHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKoH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAKCHHUA
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

ITonHoe BHYTPCHHCC OTPAKCHUC
cBera. Mcnonbp30BaHuE IIOJIHOTO
BHYTPCHHCTO OTPAKCHHUA B
OIITUYCCKUX CBECTOBOJax

https://m.edsoo.ru/FZ7HV6E2W

66

JlaboparopHas pabota
"NccneqoBanue 3aBUCUMOCTH

https://m.edsoo0.ru/R8OOIT10S




yIJla IIPEJIOMIIEHHS CBETOBOTIO
Jdyda OT yIJla IaJeHUs Ha
rpaHuue "Bo31yX-cTeKiao""

67

Ypok-koHpepeHuus
"Hcnonap30BaHue IOJTHOIO
BHYTPEHHETO OTPaKECHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInnzel. OnTnyeckast cuia JIMH3bI

https://m.edsoo.ru/ZV702L97F

69

[Toctpoenue nzobpaxeHuii B
JTMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHas pabota
"Onpenenenue GOKyCHOTO
PAacCTOSIHUSA U ONITUYECKOM CHJIBI
cobuparotiei TuH3bI"

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

71

VYpok-koHpepeHIus
"OnTnyeckue TNH30BEIE
npuOops!"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 xak onTuueckast CHCTEMA.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasznoxenue Georo csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTPaTbHbIX
nBeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas pabota "OnbITHI
0 Pa3JI0KEHHIO OEJI0Tro CBETa B

https://m.edsoo.ru/ESISL6TCH




CIIEKTP U BOCIIPUATHIO LIBETA
MPEIMETOB MPHU MX HAOIIOICHUN
Yyepe3 IIBETOBbIC (GMIBTPHI"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u qudpaxuus”
Onritel Pezepdhopaa u

77 pdopa https://m.edsoo.ru/P922QVFIV
MJIaHeTapHask MOJIEN b aToMa
ITocrynarer bopa. Monens atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue U noriomneHue

79 cBeTta aToMoM. KBaHTEL. https://m.edsoo.ru/M9LRTHPCO
JluneityaThie CIEKTPbI
VYpok-tipaktukym "HaOmronenue

80 p p ™ " a https://m.edsoo.ru/7NCLNW?296
CIIEKTPOB UCITYCKAaHUS

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxnonnas moxaens
PagnoakTuBHEIE TIpEBpAILEHNS.

83 a perpatt https://m.edsoo.ru/RA796TPSP
H3otonsl
Pemenue 3agad mo reme:

84 | " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 ITepuon monypacmnana https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHIus

86 "PagnoakTHUBHBIE U3ITYyYEHUS B https://m.edsoo.ru/X1J4002C4
NpUpoAe, MEAUIIMHE, TEXHUKE"
SInepHbIe peakIny. 3aKOHBI

87 ACPHEIE peartt hitps://m.eds00.ru/YOQ2XMKO0

COXpaHEHHS 3apsIOBOTO U




MacCCOBOI'O YHUCECII

88

DHeprust CBSA3M aTOMHBIX sJIED.
CBs13b Macchl U SJHEPTUU

https://m.edsoo.ru/NSTEUFIO3

&9

Pemrenue 3agad mo reme
"Snepuble peakuun”

https://m.edsoo.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neiaeHus
anep. Mctounuku 3Heprun
CosHna u 3BE31

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenmus "SAnepuas
sHepreTHka. JleicTBus
paZOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWEW90Q

92

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DNIEKTPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsle siBnenus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IICHNE.
JlaGopatopHbie paboTHI IO KypCy
"B3aumopeiictBue ten"

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

95

[ToBTOpenue, o6oOIIeHNE.
Pemrenne pacueTHBIX 1
Ka4C€CTBCHHABIX 3aJa4 110 TCMEC
"TertoBble npouecch”

https://m.edsoo.ru/MMJNLZOSQ




96

[ToBTOpenue, o6oOIICHNKE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 [0 TEME

"KII/] TermoBbIx aBurarenei"”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6oOIIeHNE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TeMe
"KIII anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEHHE, 000OIICHHE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeTOBEI€E ABJIEHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, 0600meHue. PaGoTta
C TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

https://m.edso0o0.ru/91XS3CXDT

100

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 110 Teme "Konebanus
¥ BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0606menue. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
siBiIeHus"”

https://m.edsoo.ru/LG327I1SQ6

102

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 1o TeMe "KBantoast
u siepHas ¢puznka"

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAHHOC (1)1/131/ILIGCKOC SBJICHUC

1.3

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1auy B Y4eOHYIO, BBIIEIATH

CyIIIeCTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tl W (DU3HYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEJIMYMH, UX
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOICTBA TCII, (1)H3I/IHGCKPIC SABJICHUA U IIPOLECCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpPpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux miarop c¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, (PU3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemarh pacyéTHble 3a1aud B 1 — 2 NEWCTBUS, UCIOJIb3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIIOBHMsS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nueckre BeIUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOMMBbIE JUIs PELICHMs 3a]a4, OLEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
(bu3NYECKUX METOJOB, B OINHCAHWU UCCIIEJOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

1.9

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
bu3MYeCKUX  CBOWCTB  Telm:  (QopMynwpoBaTh  IPOBEpSEMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

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

1.10

BBINOJIHATh NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOIOBBIX U
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH NOKA3aHUS MPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOi
BEJIMYUHBl OT JPYroMl C UCIOJB30BAHUEM MPSIMBIX H3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4e€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUS, CIEAYS MPEITI0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TaTh BHIBOBI

10 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYUH, CJICAYs
HpeHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHN I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaTh IPUHLHIBI JIEWCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMHMCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBIEHUN U

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




1.15

OPUBOAUTH TNPHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpuUMepax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH U MYTEM CpPaBHEHMS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANuMIo, KOTOpas SBISIETCS HMPOTUBOPEYMBON WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BAaTh pu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAay4YHOIIONYJSIPHYIO  JIUTEpaTypy  (PU3MYECKOro  CoAepIKaHMs,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Blanerhb
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTA, MPeodpazoBaHust HHPpOpMAIIH

nu3 OI[HOfI 3HAKOBOM CHCTEMBI B APYTryro

1.18

C03/1aBaTh COOCTBEHHBIC KPaTKUE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB uHPoOpMAuu (PUINIECKOTO
COJIEpXaHUsA, B TOM YHCIIE MyOJIMYHO JeNaTh KpaTKUE COOOIICHUsS O
pe3ynbTaTax MpPOEKTOB WM Yy4YeOHBIX HCCICIOBAHHUM, MpPU 3TOM
IPaMOTHO UCHOJB30BaTh W3YUCHHBIM MOHATUHHBINA ammapar Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE MTPE3eHTaluei

1.19

IPU BBIOJHEHUN Y4E€OHBIX MPOEKTOB M UCCIIEIOBaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTAaBJIEHHBIMH 3a/ladyaMH,
CICIWUTH 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATENbHOCTb TIPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaAHUSA

1.1

HCIIOJB30BaTh IOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHCAHUIO HUX XapPAKTCPHBIX CBOICTB U Ha




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

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (U3MUYECKUX SBICHUHA B
OKpY’XarollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICISATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJIB3YEMbIX  BEJIWYHH,
0003HaueHMsI M €AUHULIBI (PU3UYECKUX BEIMUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IG SBJICHUA W IIPOLIECCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTr€MaTu4dcCKoOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JIOTMYECKHX IIaroB C TOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3Ys 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABISTh HEJOCTATOK
JaHHBIX IS pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (OPMYIIBI,
HeoOXOoMuMBbIEC JUIsl €€ peIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEIMYMHBI C W3BECTHBIMU

JaHHBIMHA

1.8

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHINTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA OMMMCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH MOPpAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3UYECKUX  CBOWCTB  Tel:  (opmMymupoBaTh  TPOBEpsSEMbIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYMHBI OT JPYrol C MCHOJb30BAHUEM IMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHHE, COOMpPATh YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUs, CIeAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTU B BHJE TaOMUI U rpadukos,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys. NpPEeNIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHOcTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HM3YyUYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o CX€MaM U CXEMATUYHBIM PUCYHKAaM, COCTABJIATH CXCMBI
QJICKTPHUICCKUX LElleil C IoclIegoBaTelbHBIM U napauic]IbHbIM
COCAMHCHUEM OJICMCHTOB, pasiinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUICCKUX Lemnein

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B TIOBCETHEBHOM
KU3HU 11 oOecnieyeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npruOopaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3JOPOBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUU (PU3NYECKOTO COJIEPKAHHSI B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBbHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

HCIIOJIB30BaTh IIPpHU  BBINIOJIHCHUU y‘-Ie6HBIX SajlaHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COJEepXkKaHUs, CIpPaBOYHBIC
MaTepuainsl, pecypchl ceth MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HHPOPMALUU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKHE YCTHBIC COOOIICHHMS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHONM WJIM HMCCIICOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

9 KJIACC

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JCATENbHOCTb TPYIMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTb KOHQIUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSBICHHE W3YYEHHbIX (U3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIJCIATH

CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIIOJB3YEMbIX  BEJIHUYHH,
0003HaYeHHs U eUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTH (POPMYJIbL,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (I)I/ISI/ILIGCKI/IC SABJICHUS W IIPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluCblBaThb €ro MaTreéMaTHU4YC€CKOC

BBIpaXECHHE

1.6

O0BSICHATH (PU3MYECKHE ITPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyalUll IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh [IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OObSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 U3YyYEHHBIX CBOMCTBA

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

1.7

pemate pacu€THble 3ahauu (omMparouiyecss Ha cucremy u3z 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHBI W  (OPMYINbI, CBSA3bIBAIOILUE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHusl, IPOBOJUTh pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bu3MYECKUX METOOB, MCIOJb3Ys OIMCAHUE HCCIIEI0BAHUS, BBIICIATH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLIEHWBATh INPAaBUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAaHUA, JEJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOAWTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3HYECKUX CBOWCTB TEJI: CAMOCTOSITEIbBHO COOUpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTH MPU HEOOXOIUMOCTH CEPHUI0 MPSAMBIX H3MEpEHHIl,
ompefieNsis CcpelHee 3HaueHHWEe H3MepsieMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3HYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: IIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATHh PE3YJIbTAThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPEeIIOKEHHON HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

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

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

pasinyaTh OCHOBHBIC INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB MPH PEIICHUH YYeOHO-TTPAKTUYECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3JOPOBBS U

cOOTI0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBE/IEHUS B OKpYXKarollel cperie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
NHTepHer, caMOCTOSTENBHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NOYyTH  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(poOpMaIMd Ha OCHOBE WMEIOIIMXCA 3HAHUM M JOTIOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BaTh MpPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh npuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.[CHI/ISI Ha
OCHOBE HH(pOpMAallUM M3 HECKOJbKUX HCTOYHHUKOB (PU3UYECKOrO
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaTbl MPOEKTHOW WU
UCCIICOBATEIbCKON  AEATEIBHOCTH, 1P 3TOM  TI'PAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN ITOHATUIHBIN anmapaTr u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIGHHE IIPE3CHTAlUed ¢ y4éToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB pacnpeneniaTh 00sS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3a BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIaJ B JCATENBHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kox
pasaea

Kox
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COAECPKaAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEIO MHPA

1.1

Odusuka — Hayka O Tmpupone. SIBIEHUS NPUPOIbL.
®dusnueckue SABJICHUSA: MEXaHMYECKHE, TEIIOBHIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBLIC, 3BYKOBBIC

1.2

Ousnueckue BeIMUUHBL.  V3MepeHne — (puU3MUECKUX
BennunH.  @usnueckue  npubopel.  IlorpemmHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABUIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsCHEHHE

Ha0JIIO1aEMOTO SBJICHUS

1.4

Onucanue pU3NUECKUX ABICHUM ¢ TOMOLIBIO MOJIENIEN

1.5

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeA.
Onpenenenue pa3sMepoB MaJbIX TEN.
N3mepenune temrepaTypsl Py MOMOLIHU KUJKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPHI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepbl. OmBITHI, JOKa3bIBalOIIME JMCKPETHOE CTPOECHHE

BEIIECTBA

2.2

JIBwkenne dyactuil BemectBa. CBs3b  CKOPOCTH
JNBWKEHUS  4YacTUll C  Temmeparypod. bBbpoyHoBckoe

nBUKeHue, U dy3us

2.3

B3aHMOHeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAIKCHUE U

OTTAJIKMBAaHHC




ArperaTHHe COCTOSAHUA BCHICCTBA: CTPOCHUC T'a30B,

Kuakocted U TBEPABIX  (KPUCTAUIMYECKHX) Tl

24 B3auMocBA3p MeXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U MX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI

[IpakTuyeckue paboOTHI:
Onenka JuameTpa aromMa METOAOM DpsioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHHUIO TEIJIOBOTO pPACUIMPEHUs

ra3os.
OnbITBl 1O OOHAPYKEHUIO  JIEHCTBHA  CHI

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKECHUE. PaBHOMEepHOE 51
' HEPaBHOMEPHOE JBH)KEHUE
32 Ckopoctb. Cpenssisi CKOpOCTh NPU HEPABHOMEPHOM
' JOBUKEHUM. Pacdy€r myTH 1 BpeMEeHM BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
33 T€J KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHMS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3pb  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ympyroctd u 3akoH ['yka. M3Mepenue cuiibl c
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TskecTH. Cuia TAXKECTH
' Ha Jpyrux Iaserax. Bec Temna. HeBecomocTs
18 Cuna tpeHusi. TpeHHE CKOJBbXKEHUS M TPEHHE IMOKOS.
' TpeHue B npupoie U TEXHUKE
. CrnoxeHue cui, HANpaBICHHBIX 1O OAHOM IPSIMOM.
' PaBHOelicTBYIOIIIAS CHIT
3.10 [IpakTuyeckue pabOTHI:




OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBHYKEHUS
(wapuka B OKHIKOCTH, MOJEIU  3JIEKTPUUYECKOrO
aBToMOOWIE W Tak pjanee). OmpeseneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka MM IIapuka 1o
HaKJIOHHOM  IuIocKOocTH. OmnpeneneHne  IUIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIUE
3aBUCUMOCTh pacTsDKeHus (nedopmanyiu) Npy>KUHBI OT
HNPUIOKEHHOM  cwibl.  OmBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnuecKue SBICHNUS B IPUPOAE: IPUMEPHI ABWKCHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEKMBOM IPHUPO/IE,

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12 TexHuueckue ycTponcTBa: AMHAMOMETP, OIIUITHUKI

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

41 I[aBJ'ICHI/Ie TBépI[OFO tena. CrocoOnl YMCHBIICHUSA U

YBCIMYCHUA OaBJICHUA

47 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béma,
TEeMIIepaTyphl

13 [lepenaua naBneHusi TBEPABIMU TEIaMU, KHUAKOCTIMH U
razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MALTUHBI

3aBHCHUMOCTD JaBJICHU S KUOAKOCTU oT FJIy6I/IHI)I.
4.4 IMunpocratuueckuii mapagokc. Coobmaronuecs: CoCyabl.

FI/II[paBHI/ILIeCKI/Ie MEXAaHU3MBbI

AtMmocdepa 3emnu u atMmocepHoe naBneHue. [IpuanHb
45 CyIIECTBOBAHUS BO3AYIIHOM 00omouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOTO ABICHHS OT

BBICOTEI HaJl YPOBHEM MOPs

16 N3mepenue armocdepHoro npasneHus. Ilpubopsl ans
M3MEpEHUs: aTMOC(EPHOTO AABICHUS

JleficTBre >KMAKOCTM W ra3a Ha MOTPYKEHHOE B HHUX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8 IInaBanue ten. Bo3gyxomnnasanue




4.9

[IpakTuyeckue pabOTHI:

UccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKHIAKOCTH YACTH TeJa.
OnpeneneHne BbITATKMBAIOIIEH CHIIbI, IEHUCTBYIONIEH HA
TEI0, TMOrpyxkEéHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKHBAIOIICH
CHJIBI, ICUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOW B UJKOCTh YaCTH Teja U OT IJIOTHOCTH
JKHIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHUE  JIOJAKM W  ompeaeneHue  eé

Irpy30I104bEMHOCTH

4.10

dusnueckue SABJICHUS B npupoae: BIIMSAHHUC
aTMOC(bepHOl"O JaBJICHUA Ha JKUBOH OpraHu3m,

MJIaBaHUE PBIO

4.11

TexHuuyeckue yCTpoOICTBa: COOOMIAIOIIMECS COCY/bI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOITHOCTbD, DOHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie  MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAas
' mockocTs. [IpaBuno paBHOBeCHs ppluara
54 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO JercTBUsS MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTenuunanpHas SHEPTUM TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHas mexaHudeckas SHEprusl. 3aKOH M3MEHEHUS U
' COXpaHEHUS MEXaHUUYECKOH HEepTun
5.9 [IpakTrueckue pabOTHI:




Omnpenenenne  pa®OTBl  CHJIBI ~ TPEHHS  IIpH
PaBHOMEpPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOMN
oBEpXHOCTU. VccnenoBanue yciaoBUil paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydyeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBHKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kox
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasneJia 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHUSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUU CTPOEHMsI BemiecTBa. Macca U pa3mepbl
. MosieKyl.  OmbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE
I0JIO’KEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPUU
Mogenu  TBEPAOro, OJKUAKOIO M razoo0pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue u amop¢HbIe
Tena
OObsiCHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETUYECKON
TEOpUn
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TemioBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Buytpennss sueprus. CnocoObl H3MEHEHUS! BHYTpEHHEN
' SHEpruu: Tersionepeaya U copepiieHue padoTbl
6.8 Bunel temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIHS,




U3Iy4yeHue

KommuectBo TCIIJIOTHI. y,Z[CJ'II)HaH TEMIOEMKOCTh

6.9
BEIISCTBA
TemiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OajlaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VaenbHas TemIoTa IjaBICHUS
[TapooOpa3zoBanne ®  KoHAeHcamus.  Mcmapenue.
612 Kunenune. VYaenbHas  Temiora mnapooOpa3oBaHUS.
. 3aBUCUMOCTbh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOro
JIaBJICHUS
6.13 BnaxuocTs Bo3ayxa
6.14 DHeprus TOoIMBa. Y IeJabHas TEII0Ta CrOpaHus
[Ipunnuner  paboTel  TermoBeiX — aBuratenet  KIIJ]
6.15 TEIUIOBOr0 JBHUraTelisd. TeIIoBble ABUTaTeIM W 3allluTa
OKpY>KarollEen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TETUIOBBIX
6.16
rporieccax
[IpakTuueckue padbOTHI:
OnpITel 1O OOHapy)KeHHIO  JIEHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAJJIOB MOBAapEHHOMN
COJIM WJTU caxapa.
OneITel 1O HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHUS
6.17 ra3oB, )KMJKOCTEU U TBEPABIX TEJ.

Ornpezenenne naBieHrs BO3AyXa B OAJIJIOHE MITTPHUIIA.

OmnBITHI, NEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBIICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WM OXJIAXKICHHSL.

[IpoBepka rumoTe3sbl JTMHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIepPaTypHhI.

HabmtoneHne n3MeHeHus: BHyTpEHHEH SHEpTruu Tena B




pe3yiabTare Terionepeaayd U paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUS TeII000MeHa pu
CMEILIMBAaHUM XOJOAHON U TOpPSYEH BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METaTIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTEIIBHOMN BIAXKHOCTU BO3yXa.

OmnpeneneHue yaeIbHON TEIIOTH TUTABJICHHUS JIbJIA.

Ouznyeckue SBICHHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHUA B IIPUPOAC,
6.18 KpUCTAJUIBI B Npupojie, nznydenue CoJiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTAa.

TexHuuyeckue  ycTpoWCTBa:  KalWJUIAPBL, TMPUMEPHI
WCIIOIb30BAHUS KPHUCTAILJIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JIaTYUK TEMIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHHS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB

BsaumopeiictBue 3apsokeHHBIX Ten. 3akoH  Kynona
7.2 (3aBUCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUYECKOTO
7.3 nosid. [IpyHIMn cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snextpuyeckux 3apsaoB. OIJIEMEHTAPHBIN
7.4 anexTpudeckni 3apsana. Ctpoenue aroma. [IpoBogHukH 1

AUDJICKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUH  TOK.  YCIOBUS  CYIIECTBOBAHUSA

7o 3JEKTPUYECKOTO TOKA. ICTOUHHUKYN OCTOSHHOIO TOKa
HevictBust 3JIEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
' HaIpshKEHUe
79 ConportuieHue MPOBOJIHUKA. VneapHOE
' COTPOTHUBIICHUE BEILIECTBA
7.10 3axon Oma 1Ji yyacTKa Henu
[TocnenoBarenpHOE W MapajuIeIbHOE  COCAMHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocrossHble MarHuThl. B3auMoaelcTBUE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe monie. MarHuTHoe ToJie 3eMJIM U €ro
' 3HAUYEHHE JIJIs )KU3HU Ha 3emiie
716 OmneIiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue >JEKTPOMArHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HAa MPOBOAHUK C TOKOM.
17 DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. VMcmonab3oBaHue
' 3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOWCTBaxX M Ha
TpaHCIopTe
Onbitel  @Papanes.  SIBaeHuE  3IEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasuno Jlenna
DIeKTPOTeHEPATOP. Crioco0m1 MOTyYCHUS
7.19 JJIEKTPUYECKON  DHEpIuH. ONeKTpoCTaHIIMM ~ Ha
BO300OHOBIISIEMBIX UCTOYHHKAX YHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OMnbITH 110 HAOJIIOJACHHUIO AJICKTPHU3AIMN TET WHIYKIIUEH
Y TIPY CONTPUKOCHOBEHHUH.

HccnenoBanue HAEMCTBUS DJIEKTPUYECKOTO IO  Ha
MPOBOIHUKY U JAUDJICKTPUKH.

COopka ® mIpoBepKa pabOTHl AJICKTPUUYCCKON IIETH
ITOCTOSTHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Yepes3
pEe3UCTOp, OT COMPOTUBJICHUSI PE3UCTOPA U HAIPSIKCHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJAHUKA OT €ro
JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBUiia CIOXKEHHS HANPSOKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COCIMHEHHH JIByX PE3UCTOPOB.
[IpoBepka mpaBuiia Jyisi CUJIbI TOKA MPHU HapauieIbHOM
COCIMHCHUH  pe3ucTtopoB.  Ompenenenue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3ucTop.
OmpezenieHrne  MOIMHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIETIAIEMON Ha pe3ucTtope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKA, UJYILIETO Yepe3 JIAMIIOUKY, OT HAIpSKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO TOJISl TOCTOSTHHBIX MarHUTOB TIPH
uX OoOBeIWHEHWHW U pasfeneHud. HccrenoBaHue
JEHUCTBHUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIONIHE  3aBUCHMOCTh  CHJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBlieHWs ToKa B Karymke. M3ydyenue
JEUCTBUSI MAarHUTHOTO TMOJs Ha MPOBOJHUK C TOKOM.
KoncrpynpoBanue n H3y4YeHue paboThI

3IIEKTPOBUTATEITS. N3mepenne KII/




3JIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o
WCCIIEIOBAHUIO SIBIICHUS JIEKTPOMAarHUTHONW MHIYKIUH:
HCCICAOBAHUC W3MECHCHHUN 3HAUCHUS U HaITpaBJICHUA

WHAYKIMOHHOI'O TOKa

dusnueckue SBJICHHUS B TPHUPOJE: DICKTPUUECKHE
SBJIIGHUS B  atMocdepe, dJIEKTPUYECTBO  KUBBIX
7.21 OpraHW3MOB, MarHUTHOE ToJIe 3eMJid, Aper( MOJIFOCOB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

TexHudeckue YCTpPOWCTBA: 3JIEKTPOCKOI, aMIepMerp,
BOJIETMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON HEPIHUU,

QJICKTPOOCBCTHUTCIILHLIC HpI/I60pr, HarpeBaTCJIbHbLIC

722 ANEKTPONPUOOpPHI (mpumeps), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEID
MOCTOSIHHOT'O TOKa, FT€HEepaTop NOCTOSHHOTO TOKA
9 KNIACC
Kon
Konx anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE ABJIEHUA
81 Mexanuyeckoe JBWXEHHE. MarepuanbHas TOYKa.
. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKEHHS
8.3 PaBHOMepHOE NpSAMOIMHENHOE IBUKEHUE
HepaBHomepHoe IPSIMOJIMHENHOE JIBUKCHHUE.
8 8.4 CpenHsss ¥W  MIHOBEHHas  CKOpPOCTh  Tela  IpH
HEPaBHOMEPHOM JBUKECHHUU
a5 Yckopenue. PaBHOyCKOpEHHOE IIPSAAMOJIMHEHOE
' JBIKEHUE
8.6 CBobOonnoe nagenue. OneITh [ anunes
8.7 PaBHOMepHOE nBMKEHHE MO OKpYKHOCTH. [lepuon u
' yactota oOpamieHus. JluHelHas M yriioBas CKOPOCTH.




[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

8.8 [TepBeriit 3akon HperoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertuit 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uuuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMS] CKOJBXKEHHUS, CHJIa
' TPEHUs MOKOsI, IPYTUe BUJIbl TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 IBwxkenne  riaHer  Bokpyr  Comuua.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
816 PaBHOBecue  MarepuanbHOM  TOUKH.  AOCONIOTHO
' TBEPIOE TEIIO
217 PaBHOBecue TBEPHOro Tema C 3aKPEIUIEHHON OCBIO
' BpaueHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nwmnynee Tena. 3Menenue umnynbca. UIMnynbce cuiibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE nBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
822 PabGora cun Tsxectw, ynpyroctu, TpeHus. CBs3b
' SHEpPruu u paboThbl
823 [loTrenumaneHas oSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEpPrUs CKaTON NPY>KUHbI
Kunernueckas sHeprus. Teopema O KHMHETHYECKOMN
8.25
JHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHU4ECKOM YHEPTruu
[IpakTuyeckue paboOTHI:
Ompenenenne cpemHeld CKOPOCTH CKOJIBKEHHSI Opycka
8.27 WM JIBWKEHUS IIapuKa IO HAKIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tejla NMPH PaBHOYCKOPEHHOM

JBIKEHUH 0 HAKJIOHHOM IIJIOCKOCTH.




HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rUMOTE3bI: €COTUM NpPU PABHOYCKOPEHHOM
JIBIDKEHUHM 0€3 HavYaJbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanme 3aBUCIMOCTH CHUJIbI TPEHHUSI CKOJIBKEHUS
OT CHJIBI HOpMallbHOrO jaBiieHus. OnpeznencHue
kodpdunmenTa TpeHus CKoubxkeHus. OmnpeneneHue
KECTKOCTH TPYKUHBL. OmpenercHre padOThl  CHIIBI
TPEHUSI TIPU PABHOMEPHOM JIBKCHHH Tela IO
TOPU30HTANBHOM MoBepxHOCTU. Ompenenenue padbOTHI
CUIBI  yOpPYrocTd  mpu  noabéMe  Ipysa ¢
UCIIOJIb30BAHUEM  HETOJBMKHOTO W TOJBIMIKHOTO

OJIOKOB

duznueckue SIBICHUS B npupoac: NpujIrBbl U OTJIMBBI,

8.28 nBrkeHue TuiaHeT COJHEYHOM CHCTEMBbI, pPEaKTHBHOE
JBUYKEHUE KUBBIX OPTAHU3MOB
820 TexHuuyeckue  yYCTpOMCTBA:  CHHIOMETp, JaTYUKHU

ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapPaKTCPUCTUKU

> KOJIeOaHUM: TIepHO/I, YaCTOTa, aMILUTUTY/Ia
9.2 Marematuueckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue KojeOaHusi. BBIHYXIIEHHbIE KOJIeOaHHs.
' Pesonanc
Mexanuueckre BoJHbI. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHbIE M nonepedHbIE BOJHBL. J[JIMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI
B TBEP/IOM TeJI€, CECMUYECKUE BOJIHBI
9.5 3ByK. ']pOMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk
97 [IpakTuyeckue pabOTHI:

Ompenenenne 9acTOTBl HW  TEepUoAa  KOJeOaHH




MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenre 4YacTOThl W Iepuoja  KoseOaHUit
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHUMOCTH — IepHoja  KoJjeOaHui
MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IepHoja KojeOaHui
MPYy>KUHHOTO MasATHMKa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH rnepuoja Kosie0aHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl rpy3a U >XKECTKOCTH

npyxuHbl. I3Mepenue yckopenus cBOOOAHOTO MaJeHUs

dusznueckue SIBICHUS B IpUpoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHAMH, 9XO
99 TexHUYEeCKHue YCTPOMCTBA: JXOJIOT, HCIOJIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJIHBI.

101 CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas mnpupoga cBeTa. CKOpPOCTh CBeTa.
' BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB  DJICKTPOMArHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIEHOTO TenedoHa
dusnueckue SBIEHUS B IpHUpoJe: OHOJOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTTEHOBCKOT'0 U3JIy4€HUN
10.6 TexHnueckue YCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBasa monenb cBeta. ICTOUHUKY CBETa
11 11.2 [psiMoJIMHEIHOE pacpOCTpaHEHHE CBETA
113 Otpaxenue cera. [nockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa




[Ipenomsienne cBeta. 3akOH TPEIOMIIEHUS CBETA.

H4 [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 JIunza. Xop jtyyel B MH3E
116 Ontuueckast cucrema (QoToanmnapaTa, MUKPOCKONA H
' TEJIECKOoIa
117 I'maz kak onruyeckas cucreMa. bnM3opykocTs u
' JAIbHO30PKOCTh
118 Paznoxxenue 6enoro ceetra B cektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajbHBIX 1IBETOB. Jlucnepcus ceeTa
[IpakTuueckue paboOTHI:
WccnenoBanne  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3yuenne xapakTepuCTUK M300paKeHUS MpeIMeTa B
IIJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCUMOCTH  yIyla  IPEIOMJICHUS
CBETOBOTO Jiyya OT yrja NaJeHUsi Ha TPaHUIE «BO3AyX —
11.9 CTEKJIION.
[Tonydyenue nzo0paxeHuii ¢ MOMOIILI0 COOMparoIIe
JIUH3BIL.
Omnpenenenne GOKYCHOIO pacCTOSTHHUSI U ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OmbITEl IO BOCHPUSITHIO I[BETA MPEIAMETOB IMPU X
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue ABJICHUS B npupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 1IBeTa TE€J, ONTHYECKHUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTPOMCTBA: OYKH, TIEPUCKOT,
' (doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 Onbitel Pezepdopna w r1uranerapHas Mojeinb aTroma.
12 ' Mopens aroma bopa
129 Hcnyckanne u morjiouieHue cBeTa aTtoMoM. KBaHTHI.

JIunenyaTele CIIEKTPHI




12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- U raMMa-u3IydeHHs

12.4

Crpoenne aromHoro szapa. HykiionHas Moxenb

dTOMHOTI'O A1pa. H3oTomsr

12.5

PanuoaktuBHbie mpeBpamienus. Ilepuon momypacnaga

ATOMHBIX AIEP

12.6

SAnepHble peakuuy. 3aKOHBI COXPAHEHHS 3apsAI0BOIO U

MaCCOBOI'O YHCECII

12.7

9Hepr1/1;1 CBsA31 aTOMHBIX AOEP. CBs13b MacCHl U SHEpIruun

12.8

Peakuuu cuntesa u nenenus saep. ICTOUHMKY 3HEpruu

CouHiia 1 3831

12.9

Snepnas osHeprernka. [lelicTBME  pagMOaKTUBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha ’KUBLIC OPIraHrU3Mbl

12.10

[IpakTryeckue pabOTHI:

HaGimroieHne CIJIOMIHBIX W JIMHEHYATHIX CIIEKTPOB
W3Ty4YCHUSI.

HccnemoBanue TPEeKOB: M3MEPEHUE DHEPTHHM YaCTHIIBI
10 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11

dusnyeckue SABICHUS B IPUPOAC: E€CTECTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
pPaZAMOAaKTUBHOE U3IIyYEHHE IPUPOJHBIX MHWHEPAIOB,
JICHCTBHE PpAJUOAKTHUBHBIX W3JIYYCHHM Ha OpPraHU3M

YCIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJMBHUYAJIBHBIA TO3UMETP, KaMepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAyYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBICHHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasyoomeil poru GUMKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJICKYJISIPHOM TEOpHH
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YYEHHBIX (PU3HUECKUX
ABJICHUHN B OKPYXXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBaMM MOHSATUHHOIO anmapara WU CHMBOJHYECKOIO
s3bIKa (PM3UKU U WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEI H (1)I/I3I/I'-ICCKI/IG

SABJICHUS, UCIIOJIb3Y51 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
COOJTIOIEHHsT TPaBIJI O€30MAaCHOTO TpyJa: HaOMoAeHUE (PU3HUIECKUX
SIBJIEHUM:

YMEHHE CAMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3NUECKUX BEITUYNH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY 110 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3YIbTATHI C
y4E€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEOBaHMUIA;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJUTh  HCCIEAOBAHUE [0  MHCTPYKLUH,  IPEICTABIATDH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh IOTPELIHOCTH, JeaTh BHIBObI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (u3MyeckHx  Mozenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaTOMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE HPUMEHSTh UX JUIs

00BsicHEHUS PUZNYECKUX ITPOLIECCOB

YMeHne oOBSCHATH (pU3MUECKHE MPOLECCHl U CBOWMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarh pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBs3bIBalONINEe  (PU3HUYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoOXouMBbIe Il €€ pelIeHus], UCII0JIb30BaTh CIIPABOYHbIE JTaHHBIE,
MIPOBOJUTHh PACYETHI W OICHWBATH PEATUCTUYHOCTh MOJIYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

(bu3nYeCcKOil BETNYNHBI, TOTYYSHHON NPU PEIICHUH 3a1auu

YMeHHe XapakTepu3oBaTh IPUHLMINGL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBINIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HeoOXoaumple (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUYECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecrieueHUst O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKUMHU
yYCTPOWCTBAMH, COXPAHEHHUsS 370pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKpYXamolled cpene; MOHMMaHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IpelAcTaBieHHs HH(OpManuu
(GU3HYECKOTO COJIEpKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUUA U
JIOTIOJIHUTENBbHBIX ~ MCTOYHUKOB; YMEHHME  HCHOJb30BaThb  IpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MYECKOT0 CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  MIPeoOpa3OBaHM
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHue. CpenHsas ckopocts. Dopmyina Uit
1.2 BBIUHCIIEHUS CPEAHEN CKOpocTH: vV = S/t
PaBHOMEpHOE TNPAMONMHENHOE IBWKEHUE. 3aBUCUMOCTb KOOPAMHATHI TENa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH I IPOEKLIUH CKOPOCTH, NPOEKLUU
IIepeMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSIMOJIMHEWHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAWHAThl Tejda OT BPEMEHU B CIly4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
3
Se(f) =V, ¥ 1+ay * %
@opMynbl Ul INPOEKUUU IEPEMELICHUS, MPOCKLUUHA CKOPOCTH U IPOCKLUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsI MPOCKIUH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEeMENICHUs], KOOPAUHATBl NP PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobOonHoe naneHue. GopMyrbl, ONKMCHIBAIOIINE CBOOOJHOE MaJCHHE Tela I10
1.5 BEPTUKAIM (ABW)KEHUE Tela BHHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHM ISl MPOEKLIUU YCKOPEHHS,




NpoCKIHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OILHOM naacHuM TCj1a II0

BCpTUKAIU

1.6

CkopocTh pPaBHOMEPHOTO JBIKEHHUS Tela IO OKpyxHocTu. Hampasienue
CKOpPOCTH.

@opmyna Asis BBIYMCIEHUS CKOPOCTH dYepe3 pajuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2R
L=
T

LenTpocTpeMuTenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMHUTEIHLHOTO

ycKopeHus. @opmyiia [J1sl BBIYUCICHHUS YCKOPEHUSA:

1.7

Macca. IInoTHOCTB BelllecTBa. CDopMyna JJIA BBIYUCICHUA IIJIOTHOCTH .

_m

P=7

1.8

Cuna — BCKTOpHAaA (I)I/ISI/I"ICCKaH BennunHa. CIIOKEHUE CUIT

1.9

SBnenune nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BEKTOPa CUJIBI, HeﬁCTBYIOHJCﬁ Ha

TEJI0

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_

1.12

TpCHI/IC IMOKOsA U TPCHUC CKOJILKCHUSA. (I)opMlea JJId BBIMUCIICHUA MOAYJIS1 CHUIIBL

TPCHUA CKOJIBXXCHUA:




F_=u-N

1.13

Hedopmaruss tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=¢g L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOTHOTO TaICHHS.
®opmyia 1715l BBIYACICHUS CHITBI TSHDKECTH BOIM3H nmoBepxHocTy 3emnn: F = mg.
JiBmwxenue mianet Bokpyr Counnia. [lepBas kocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIUYUHA.
D=mi

Nmnynbe cucremsl Ten. M3menenune umiynbsca. IMIynbe cuiibl

1.16

3akoH COXPAHCHUA UMITYJIbCa JJIA 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fsoosct

Mexannueckass MOIITHOCTD:

n=4
I

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. CDopMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHHU:
11!1)2
By

Teopema o knHeTHUECKOM SHEprun. Popmyrna s BBIYMCICHHS NOTEHIMAIBHON




OHCPIUU TCJIa, MOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanuyeckas dSHeprus:

E=E;.+E p

1.19 3aK0oH COXpaHEHUsI MEXaHUYEeCKOM 3Heprun. PopMyiia Jj1sl 3aKOHA COXPAHECHUS
MEXaHWYECKON PHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M +..=0

1.20

[ToxBrxHBIN 1 HenoABKHBINA 010ku. KIT/] mpocThIX MEXaHU3MOB,
A—a&rpanema
JlaBiieHure TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
P= h
191 JaBnenue raza. ATMocepHoe JaBieHuE.
' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.

dopMyrta 7151 BBIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Dm,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM Ta3:

1.23

Fam =PV

YcaoBue miaBanus teia. Ilnapanue CYAO0B U BO3AYXOIIABAHUEC




1.24

Mexanuueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHH.

®dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpamieHue SHEpruu npu

KOJIe0aTeIbHOM IBIKEHUN

1.26

3aryxatomue kojebanus. BeiHykaeHnbie konebanus. Pezonanc

1.27

Mexanuveckue BOJHBI. [IponosibHbIE M TTONIEpEUYHbIE BOJHBI. [[IMHA BOJIHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

A=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHbBI Ha T'paHHIIC

nByx cpeln. MH(dpa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((dUIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHMsI, CHJIbI
YIIPYTOCTH; CPEIHEH CKOPOCTH JBWXKEHHs OpycKa MO HAKIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka NpH JABWKEHHM I10 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosia Koie0aHWKd MaTeMaTH4YeCKOro MAasSTHHKA, YacTOThl M  IEpPHOAa
KoJieOaHUH MPYKUHHOI'O MasTHHKA; MOMEHTA CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboThl CHJIBI YOPYrOCTHM NpU HOABEME Ipy3a C IMOMOIIBIO HEMOABHKHOIO
6110Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHOMN
YacTH TeJIa U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCHMOCTH BBITAIKUBAOIIEH CHJIBI
OT MAaCCBI TeJla; CUIbl TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJIbHOT'O JABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYIOCTH, BO3HHMKAIOIIEH B NPYKUHE, OT CTEICHH
neopMaluu MpyKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToTbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Nepuoaa
KoJe0aHUH MPYKMHHOTO MasTHUKAa OT MacChl Ipy3a U KECTKOCTH HPYKUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPEI  ABHMXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMHU B J)KMBOH M HEKHUBOU npupone, JEeHCTBUE CHUJIBI TPCHUA B IPUPOAC U

TCEXHUKE, TMPUIMBBI W OTIWUBBI, JABWXCHHUC IIJIAHCT ConneuyHon CHUCTEMBI,




PEaKTUBHOE JBMKEHHUE KUBBIX OPTaHU3MOB, PhIYard B TEJE YEIOBEKa, BIUSHUE
aTMoc(epHOro MAaBlIeHUsI Ha KUBOM OpraHM3M, IUIaBaHHUE PbIO, BOCIPHUSITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, OATYUKH IIOJOXKCHHUA, PACCTOAHUA U
YCKOPC€HHA, OUHAMOMETpP, IMIOAIIMIIHWKH, PAKEThI, pbIYyar, HO,HBH)KHBII;'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOIIAIOIIUECS] COCY/bI, YCTPOWCTBO BOJONPOBOJA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU  CTPOEHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUJAKOTO U ra3000pa3HOT0 COCTOSHUMN BEIIECTRA.
Kpucrannuueckue u amopHble Tena

59 JIBrxenune yactuy BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHMS 4YacTHUI] C

' Temneparypoii. bBpoyHoBckoe nBuxenune, mudpdy3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

24 TenoBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Termonepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN HEPrUun

2.7 Buapl Terionepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHNE
HarpeBanue u oxnaxaenue Ten. KoauyecTBo  TEmIOTHL. Y AelbHast
TETIIOEMKOCTB:

2.8
O=am(t,—1,)
3aKOH COXpPaHEHHUsI PHEPruu B TEIUIOBBIX MpPOLECCaX. YPABHEHUE TEIJIOBOTO
OanaHca:

2.9

O +0,+..=0
Ucnapenne u xonpaeHcauus. M3mMeHeHuWe BHYTpPEHHEH SHEPruM B Ipoliecce
510 WCcHapeHuss W KOHJAeHcauuu. KuneHue KUAKOCTH. YAenbHas TemioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxxnocts Bo3myxa

2.12

IInaBnenue wu Kpucraimsauus. I3MeHeHHEe BHYTPEHHEH DJHEPIUM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. yI[CJ'IBHafI TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHSIS SHEpIHs CrOpaHus TOIUIMBA. Y Ie/ibHAs TEIUIOTa CrOpaHus TOILINBA:
q=0/m

2.14

[Tpuniuns! paboTs! TermnoBbix apurarenei. KIT/I termoBoro apurarens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenbHOM TEIIIOEMKOCTH METAJUIMYECKOI0 LUIMHIPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIAPOM, IOCJIE€ OIYCKAHHMS €ro B BOJY KOMHATHOU
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IJ1aBjieHUs Jpja. McecimenoBaHue UM3MEHEHMsT TEMIIEpAaTypbl  BOJABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NpPH CMENIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpoLecCa UCIIapCHUA

2.16

Dusuueckue A61eHUSA 8 npupode.‘ MOBCPXHOCTHOC HATSKCHUC W KAIIHUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWUIAPbI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHA, JBUTATE]b BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHUJIAd SJICKTPUUCCKUX 3apA10B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

34

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOT'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX oJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu osnektpuyeckux 3apsaoB. JleHcTBUE 5SJIEKTPUYECKOrO TOJISI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




[TocTostHHBIN 31eKTpUYecKUid TOK. JelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE FIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
13 3akon OmMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
I =I,.U=U+U,; R=R +R,
| | 1 2
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U,:I=[+1; Rzi.
2 2 2
CwMmenanHble COeTMHEHUS TIPOBOTHUKOB
3.10 PaboTa 1 MomHOCTh AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 0= I’ R-t
310 OmpeiT Opcrena. MarHuTHOe ToJie MPSIMOTO TMPOBOJHUMKA C TOKOM. JIMHMM
MarHuTHON UHAYKIIMH
113 MaruuTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3aumMoaencTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM uHAYKIMU. [Ipasumno Jlenna
IIpakmuyeckue pabomul
HN3MepeHne  BIEKTPUYECKOrO0  CONPOTHBIECHHS  PE3UCTOpA;  MOIIHOCTH
316 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT IJIMHBI IPOBOJHHWKA, IUIOMAANW €0 MOINCPEYHOro CCUCHUA U




YACIBHOTO COITPOTUBJICHHA.
HpOBepKa mpaBujia I 3JICKTPUYCCKOI'O HAIIPSXKCHUA IIPH IIOCICA0BATCIBHOM
COCAUHCHHWHN IIPOBOJHUKOB; IpaBuJia A CHWIIBI JJICKTPUYCCKOrO0 TOKa IIpH

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qu3zuueckue a61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,
ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMITH, JIpeiid MOIIOCOB,

POJIb MAIrHUTHOI'O ITOJIA JJIS J)KU3HHU Ha 36MJ’I€, IIOJIAPHOE CUAHUC

3.18

Texnuueckue ycmpoucmea: 3SIEKTPOCKOI, aMIEpMETp, BOJIbTMETP, pPEOCTarT,
CUETUMK  DJIEKTPUYECKOM  BHEPruM,  DIEKTPOOCBETHTEIbHbIE  MPUOOPHI,
HarpeBaTelIbHbIC AEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
IPEJOXPAHUTENIHN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENb IOCTOSHHOIO TOKA,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19

9HeKTp0MaFHI/ITHH€ BoaHbI. Illkana QJICKTPOMAaruauTHBLIX BOJIH

3.20

queBaﬂ MOACIIb CBCTA. HpHMOHHHCﬁHOC pacipoCcTpaHCHHUEC CBCTA

3.21

3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPCIIOMJICHHA CBCTA

3.23

ZII/ICHepCI/IH CBCTa

3.24

Jlunza. Xon mydeit B nun3ze. POKyCHOE paccTosHHe JUH3bI. OnThueckas cuiia

muu3el: D = 1/F

3.25

I'na3 xak onruyeckas cucrema. ONTUYCCKHUE HpI/I60pBI

3.26

Ipakxmuyeckue pabomul
W3mepeHne onTU4eckoil cuibl coOMparoliel JUH3bL; (HOKYCHOTO pacCTOSIHUS
coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB IMpenMeTa U U300pakeHus,
KOTJIa IpeIMET PacIioyIo’KeH B IBOMHOM (pokyce), moKa3aTess MpeIoMIICHHs CTEKIIA.
WccnenoBanne cBoiicTBa M300pakeHMsI, TIOIYYEHHOIO C  IOMOIIBIO
coOuparomieil JTUH3bl; U3MEHEHUsI (POKYCHOTO PAacCTOSIHUSA JIBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yIJIa TPEJIOMIIEHUS] CBETOBOTO Jy4a OT yIja MaJeHUs Ha TPAHULE

«BO3AYX — CTCKIIO»

3.27

Quzuueckue senenuss 6 npupoode: 3armenuss Comnma u JIyHBI, mBeTa Ted,

ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28

Texnuueckue ycmpoﬁcm@a: OYKH, TICPHUCKOII, (bOToarmapaT, OIITUYCCKHE

CBETOBObI

KBAHTOBLBGIE ABJIEHUA

4.1

PannoaktuBHOCTH. Anb(da-, Oera-, raMmma-u3nydenus. Peaknun anbda-u Oera-




pacraga

4.2 OmnsiTsl Pesepdopaa mo paccesnuto anbga-uactuil. [lnanerapaas moaens atoma

4.3 CocrtaB aToMHOTO0 sipa. M30TombI

4.4 [lepuon nmonypacnaaa aTOMHBIX siiEp

4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsZIOBOI0 U MaCCOBOTO YHMCE
Quzuyeckue sA6leHUs 6 npupode: €CTECTBEHHBIH pPaTUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIyYd, pPaJMOAKTUBHOE U3JIYyYCHHE NPUPOJAHBIX MHUHEPAJIOB,
NeiicTBHE PaJIMOAaKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAWBUYAJIbHBIM 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHasd SOHEPIreTUKa
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