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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YarOIIMXCS M OpPraHU3alUi0 H3y4yeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Yy4CHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COJACp)KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpenocTaBisieT Hauboyiee SCHbIE OOpa3lbl TNPUMEHEHHsS HAy4YHOTO METOo/a
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu n3ydenust GU3uKu:

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

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHHSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oynymiei
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOOpEeTeHUE 3HAHMM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

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

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

OCBOCHHE TPUEMOB paboThl ¢ MH(popmalmend GU3NIECKOro COACPIKAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMUA Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTBITOB SIBJISIETCSI PEKOMEHJATENIbHBIM, BHIOOp MpU MPOBEACHUU J1IAOOPATOPHBIX
pabOT ¥ OMNBITOB MPOBOAUTCS C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHul, MpeiaraeMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJIIOJEHHE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYyPa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

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

IlepBoHayaibHbIC CBEACHUS O CTPOCHUHM BeLeCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKMBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TETJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHcTBUA Ten. Cuia ynpyroctd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMXCS IOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanundeckast pabota. MOITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro nencTBus (naiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

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

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

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

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

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

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



Hocurenu snekTpuuecKuX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOIO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

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

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.

W 0 N U W

L = =)
a U A W N B O



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

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO OJISE HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUJIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU IONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHuTHOIO TMOJS  IIOCTOSIHHBIX ~ MAarHUTOB  IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

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

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

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

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

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

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

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

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

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

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

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

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

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

3ByK. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

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

I L

Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.
2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
JIEKTPOMATHUTHOE T0JIe U JJIeKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)K€HUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

KBaHnTOBBIE SIBICHUS.

Onwitel Pe3epdopna v muanerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHoCcTh. AJbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon nmomypacnaaga aTOMHBIX s1I€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHHW HA YKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOYJb TIPEAHA3HAYEH ISl CUCTeMaTU3alun
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUM AAHHOTO MOJYJIS PEaTUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4To OOyYalol[UMecs BBIMOJHAIOT 33aJaHUs, B KOTOPBIX WM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB,;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTHUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHuUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

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

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITHUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOULIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'0 %€ MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX TMOCJICICTBUN [ OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

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

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

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHMH M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

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

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1CHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIMOCOO pelIeHUs Yy4yeOHOH ¢u3udYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

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

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

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

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

Pabora c nndopmanueii:

NPUMEHSATh Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIIPOCHI [0 CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuUe U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOW (U3UUECKOU
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAa4eCTBEHHOTO pe3ybTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

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

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellieHUs (GU3HUECKON 3aa4M WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYEeCKOro HUCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBjieHus (auddy3us, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



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

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

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

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

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IIaHy, (UKCUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMH 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKHUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM TPABUIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

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

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3NYECKUX SABJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPHl KUIAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSIKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTHh KOCBEHHBbIE HU3MEPEHHs] (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, SJIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

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



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieyeHus: 6€30MacHOCTH MPHU OOpaIlEeHUH C MpUOOpamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHET, BiIaeTh NPUEMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp)KaHUsl, B TOM 4YHUCJIE NYOJIMYHO MPEACTABISATh PE3YJIbTAThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpenessiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBHXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHBIN ()OH, KOCMHUYECKHE JTydd, PAJHNOAKTUBHOEC H3TydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEI M (PU3MUECKHEC SIBJICHUS, MUCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMMIYJIbC TeJla, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMU BEIMYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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

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

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

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

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (U3MUECKHUX BEIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpEIHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONnTHYecKass Cujia CcoOupamomield JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aroMma, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH O0palleHNuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHPYS MOUCKOBBIN 3aMpoc, HaXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BIafeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.
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https://m.edsoo.ru/ZJ2UI3BMX
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4.2 JlaBlIeHME KUIKOCTH
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4.3 AtmocdepHoe naBieHNE

https://m.edso0.ru/T7134SXNO

JleficTBUE KUAKOCTH U raza Ha

4.4 B} 7 3 https://m.edso0.ru/NFE60Y8NK
NOTpYKEHHOE B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5. PaGoTra n MOIIHOCTD. JHeprus
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[NPOT'PAMME
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Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
c) .3
2.1 JICKTpHHCCKHC 3ap;im.1 APIDRCHIBIC 7 1 https://m.edso0.ru/R4QORCTQ4
Tella U UX B3aUMOIEHCTBHE
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarauTHbIE SIBICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DNIEKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepsHoe Bpems 3
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I[TPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne /it Kontpoabnbie | IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexannueckue siBJIeHUs
MexaHnuecKoe TBUKEHUE U CITIOCOOBI €T0
11 Rar ABIDREHIE 1 Cl et 10 1 https://m.edso0.ru/CEOGHRGTL
OIMCAHUS
1.2 BzanMmoneiictBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/5SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
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DNEeKTPOMarHuTHOE MOJIe U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
ANEKTPOMArHUTHBIE BOJHBI
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ AABJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONTUYECKUE PUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 PasnoskeHne 6eoro cBera B CIIEKTP https://m.eds00.ru/2Z5AHODTO
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Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1 Henyckatiite i MOTIOMIEHHE CReTa 4 1 https://m.eds00.ru/BK5E4AQQS
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa https://m.edsoo.ru/USWX2R61B
5.3 SAnepHble peakuu https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nen 6. [loBTOpuTEIbHO-00001IAK0IIUIT MOYIb
I1
6.1 OBTOPCHIHC  000DLICHIC CORCPIANIA 9 2 https://m.edsoo.rulJKQXVJISBE
Kypca ¢u3uku 3a 7-9 xnacc
Hroro mo pazueny 9
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[NPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTnyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

®dusuka — HayKa O IIPUPOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

https://m.edso0.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/I16U53L6H

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

https://m.edso0.ru/6ZYFTFPA7

VYpok-uccnenoBanue
"M3mepeHue TeMiepaTypsl Ipu
MOMOIIH JKUIKOCTHOT'O
TEPMOMETpA U JIaTINKA
Temneparypol"

https://m.edsoo.ru/VQGCNS8IMP

Kax ¢uzuka u gpyrue
€CTECTBEHHBIC HAYKN N3y4aroT
npuponay. EcrecTBeHHOHAyUYHBIN
MeToA no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
MIOMOILBIO MOJEIIEH

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IapUKa, IyIIEHHOIO

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
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https://m.edsoo.ru/VQGCN8IMP
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TOPU30HTANILHO, TEM OOJIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccinenopanue «OmbITbI
10 HAOJIOIEHUIO TEIUIOBOTO
pacuIupeHus Ta3oB»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUSI
BELIECTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM BOJbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
TBUKCHHE

https://m.edsoo.ru/SW6CCIHB1

13

Cxkopoctbs. EnuHALBI cCKOpOCTH

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

14

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BzaumojeilicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBYOKEHUS Tel

https://m.edsoo.ru/KX5510I1BX

16

IImoTHOCTE BemiecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchbl 1 00beMa Tejia 1o ero
IIJIOTHOCTH

17

JlaGopaTopHnas pabota
«Ornpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo0.ru/OH22PX7CX

18

Penrenue 3amad mo reme
"ITimoTHOCTH Bemecrna'

https://m.edsoo0.ru/50DYVYG49

19

Cuna Kak xapakTepucTHKa
B3aumozeicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3y4eHne 3aBUCUMOCTH
pactsoxenus (nehopmariim)
HPYKUHBI OT IPUITOKEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenmne tarorenus. Cuia
TAXKCCTH

https://m.edsoo.ru/OCWJIXFNQE

22

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag mo teme "Cuna
TSKECTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuiia TsKeCTH Ha APYTrux
mwrageTax. @usudeckue
XapaKTEPUCTUKH TIJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenune cuit. JluHamomeTp

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue AByX CHJI,
HaIpaBJIEHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoid. PaBHonieiicTByroast
CcHUII

27

Penrenue 3amad mo reme
"PaBHOelicTBYyIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoje u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH CHITBI
TPEHHSI CKOJILKCHUS OT CHJIBI
JABJICHUS U XapakTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3amau nmo remaM: «Bec
Tenay, «I['paduyeckoe
n3o0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAS CUIDY

https://m.edsoo0.ru/TOV639RZF

32

KonTponbhas paboTa no remam:
«MexaHndecKoe IBIKEHHIE,
«Macca, III0THOCTEY, «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIbh»

https://m.edsoo.ru/P4ARO8SWE4D

33

JaBnerune. CriocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

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

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHM ra3a oT 00bEMa,
TeMITepaTypbl

35

[Tepenada naBiaeHus TBEPIBIMH
TeJNaMH, JXKUIKOCTSIMH U ra3aMH.
3akoH IMackansa

https://m.edsoo.ru/CG5P08NWO

36

I[aBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC I[CﬁCTBHGM CHIJIbI
TAXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

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

39

I'mppasimueckuil npece

https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuHeBon
JKHJIKOCTHEIM HAcOC

https://m.edso00.ru/5G846G718

41

AtMmocdepa 3eminu. [Ipuunnsl
CyIIECTBOBAHMS BO3IyIIHON
000104KkH 3eMiIH. 3aBUCUMOCTh
aTMOC(EpHOTo AABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOps

https://m.edsoo0.ru/DRQ6ZPW1M

42

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmocdepHOro
nasyieHus. OnwiT Toppuueu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI HAJl
YPOBHEM MOPS

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMocdepHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTaX

46

Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TAL

47

JleficTBUE )KUAKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTopHnas pabota
«OrmpeienieHue BBITATKUBAIONICH
CHUJIbI, ICCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTh)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHON B )KHUJIKOCTh YaCTU
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNieHne €€
rpy30H0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo reMam:
«ILlimaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TCII, )KHJIKOCTGP'I nu
razoB»

https://m.edsoo.ru/R7VHLAG0Q

53

Mexannueckas pabota

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



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomtHocts. EquHunnl
MOIIIHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM MpH
HoanLéMe 110 JiecTHuie"

https://m.edsoo.ru/GDB065558

56

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cuit Ha ppruare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHsbiit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBiieHne
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHS phIyara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agad mo reme
«YCclOBUS paBHOBECHSI pblUara

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

61

Kosdunment nonesnoro
NEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Penrenue 3amad mo reme
"Pa6ora, momuocts, KITJ["

https://m.edsoo.ru/VF5XBQLVS

63

MexaHnuueckasi JHEprusl.
Kunernyeckas v noTeHIuanbHas
SHeprus

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

64

3aKOH COXPaHECHHUS
MEXaHUYECKON IHEPIUU

https://m.edsoo.ru/46Y22ZPME

65

VYPpOK-3KCIIEpUMEHT IO TEME
"DKcnepuMeHTaIbHOE
onpeieJieHue U3MEHEHUS
KHHETHYECKON 1
MOTEHIIMATBLHON SHEPTUH MPU
CKaTBIBAaHHMH TeJIa 0 HAaKIIOHHOMH
IUIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KoHTposbHas pabora 1o Teme
«PaboTa ¥ MOIIHOCTh. DHEPTUS

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHn4ecKkoe OBHKeHHue"

https://m.edsoo.ru/MJIPGGSA3

68

PezepBHblit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MorHoCTb. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTesbHbIE PeCypChl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHBIE
MTOATBEPKICHUS

https://m.edsoo0.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUI
BellleCTBa

https://m.edsoo.ru/HVW3WMRAS5

OOBsicHEHHE CBOMCTB TBEPJIOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHMI1 BEIIeCTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnaeckue u amopdubie
Tena

https://m.edso00.ru/8G73PVM40

CmaumnBaHue U KamWUISIPHOCTbD.
[ToBepXHOCTHOE HaTsIKEHUE

https://m.edso0.ru/7XZHOXTSK

TennoBoe pacmmpenne u
CoKaThe

https://m.edsoo.ru/I3SN30OKS8L

Temneparypa. Cs3b
TeMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUS YaCTHIL

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



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrtpennsis sueprus. CriocoObt
W3MEHEHHUS BHYTpEHHEH
SHEPrUU

https://m.edsoo.ru/BBVCI9MH6

10

Bupl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIUJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LEJIX
sHeprocOepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnyecTBo TEIUIOTEI.
VY nenpHag TEIIOEMKOCTD

https://m.eds00.ru/88291DDIZ

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

Jlaboparopuas pabota
"HccnenoBaHue IBIEHUS
TerI000MeHa P CMEITNBAaHUT
XOJIOAHOW U Tropsiueit Boabl"

https://m.edsoo.ru/FR2N6N5GV

15

Pacder konnuecTBa TCIIJIOTHI,
HeO6XOI[I/IMOI‘O AJI Harpe€BaHUs
TEJIa U BBIACIACMOTO UM ITpH
OXJIAXKJACHHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaboparopHnast pabota
"Onpenenenue yaeapbHOU
TEIIOEMKOCTH BelrecTna"

https://m.edso0.ru/40IT1ZJAH

17

DHeprus TOIMBa. Y AeabHast
TEIJI0Ta CTOPAHUS

https://m.edso0.ru/683AIXYWS8

18

[InaBnenue u oTBepIEeBaHUE

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

KpUCTAJIIMYCCKUX TCII.
y,I[eJ'IBHaSI TCIJIOTA IIJIaBJICHUA

19

JlaGopaTopHas pabora
"OnpeneneHue yaeiabHOM
TEIUIOTHI INIaBJIeHUS Jbaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

https://m.edso00.ru/CQG4DQKML

21

Kurnienue. Y nenbHas Temiora
napooOpa3zoBaHus U
KOHJIEHCallUU. 3aBUCUMOCTh
TEMIICPATYpPbl KUIICHUA OT
aTMoc(hepHOro JaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YyXA.
JlaGoparopHnas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIB pabOTHI TEMIOBBIX
nsurareneid. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO
Cropanus

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

25

KII/I TermoBoro aBuraress.
TerioBbIe IBUTATENN U 3aLIATA

OKpYKAIOIIEH Cpe/Ibl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHUS U
MPEBpPALICHUS SHEPTUHU B
TEIUIOBBIX MPOIECCaX

https://m.edsoo.ru/B1KX6RPQ9



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka K KOHTPOJIBLHOM
pabore o Teme "TermoBbie
saBieHHA. M3MeHnenue
arperaTHbIX COCTOSTHHI
BenecTna"

https://m.edso0.ru/9AQ53CC7C

28

KonrponsHas pabora o reme
"TennoBbIc SABICHUS.
N3meneHune arperaTHbix
COCTOSTHUM BerecTna"

https://m.edso00.ru/0X03133KU

29

Onektpuzanus Ten. [[Ba pona
INMEKTPUUICCKUX 3aPSIOB

https://m.edso0.ru/9ES5KDOMD

30

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIHEH
Y MPU CONTPUKOCHOBEHUM"

https://m.edsoo.ru/JALQFK67J

31

B3aumoneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/L1JCQZZS9

32

DNEKTPUUYECKOE MOJIE.
HanpsxeHHOCTD
aneKkTpuyeckoro nosst. [IpuHnmn
CYINEPIIO3HUIINY JIEKTPUYECKHUX
oJIen

https://m.edso0.ru/N79CZGZ1J]

33

Hocurenu snexkrpuueckux
3apsA70B. DIEeMEHTApHBIN 3apsi.
Crpoenune atoma

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOTHUKY W TUBIEKTPUKH.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3aga4d Ha INPUMCHCHUC

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

CBOMCTB OJICKTPHUICCKUX
3apsa10B

36

DJIEKTPUUYECKUHN TOK, YCIOBUSA
ero cyuiectBoBanus. McTouHuku
ANEKTPUYECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUA SIIEKTPUYECKOTO TOKA

https://m.edso0.ru/Q8WUTCKVT

38

VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJISI Ha
IIPOBOJHUKY U TUAIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B MEeTaJlJIaxX,
KUJIKOCTSIX U Ta3ax

https://m.edsoo.ru/E4COOQYPF

40

DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toxka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHe CHIIbI TOKa"

0.5

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

42

DNeKTpUUECKOe HANPSKEHHE.
Bonbsr™merp. Jlaboparophas
pabota "U3mepenue u
peryJInpoBaHue HanpspKeHns "

0.5

https://m.edso0.ru/X7P0JOFGH

43

ConpoTHuBieHHE TPOBOAHMKA.
VY nenbHo€e CONPOTUBIICHUE
BELIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
COIPOTHBIIEHUS IPOBOIHUKA OT
€ro JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEUECHHUS U

https://m.edso0.ru/4JDA8GZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

Marepuaia"

45

3aBHCHUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlaGopaTopHas pabora
"UccaenqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UIYIIErO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsLKEHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocaenoBaTenbHOE U
napajuieTIbHOE COCTUHECHUS
MTPOBOTHUKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGoparopHnas pabota
"[IpoBepka npaBuiia CIOKEHUS
HaIpsHKEHUN TIPU
MIOCJIEI0BATEIBHOM COEIUHEHUHN
JBYX pE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopatopHnas pabora
"[IpoBepka mpaBua JJis CUITBI
TOKa MPH MapaIeTEHOM
COEITUHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa 11 pa3IuyHOTO
COCTUHEHUS TIPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

Pabora 1 MomIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopHas pabota
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

DNeKTpuYecKue ey 1
HOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

https://m.edso0.ru/1L3KZ2XLM

54

ITocTossHHBIE MATHUTEIL, UX
B3aUMO/JIENICTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

https://m.edso0.ru/1GL7RJQOR

56

MaruuTtHoe nosie. MarautHoe
noJjie 3eMJIA U €0 3HaAUYEHUE IS
JKA3HU Ha 3emie

https://m.eds00.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DnexTpuuecKue 3apssl.
3apsKeHHbIE Tela U UX
B3aumoiercTBus. [locTosTHHBIN
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas padota no teme
"DnexTpuuecKkue 3apsbl.
3apspKeHHBIC Tela H UX
B3auMozaecTBus. [locTOSHHBIN
AJIeKTpUYEeCcKuil TOK" /
Bcepoccuiickas nmpoBepodHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PezepaHblii ypok. Pabora c

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

TEKCTaMU 10 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI
ToK" / Beepoccuiickas
MpoBepoyHasi pabora

60

OnbIT Opcrena. MaruutHoe
T10JI€ AJEKTPUUYECKOTO TOKA
MarauTHO€ 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpuMeHeHHE AIEKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabota "M3y4ueHue neicTBus
MarHUTHOTO TIOJISI HA TIPOBOJHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTpoABUraTeib OCTOSIHHOTO
Toka. Mcnonb3oBanue
IEKTPOJBUTATEIIEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas
pabota "KoHcTpynpoBaHue u
n3ydyeHue paboThbl
JNEKTpOABUraTENs"

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

63

Omnbrtel @apanest. 3akoH
AJEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoOsr
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIIEKTPOCTAHIIUHU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNeKTpUYeCcKrue U MarHUTHBIE
SIBJICHUS

https://m.edsoo.ru/GFS9PNC8B

66

KouTponbnas pabora no teme
"JJIeKTpUUECKUE U MAarHUTHbBIC
siBJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHsiii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerutoBeie
saBIIeHUs"

https://m.edso0.ru/4AB8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbIe
sBJIeHUs"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCHUTEITBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JIBIDKEHUE

https://m.edsoo.ru/E65RWOZK0

HepaBHOoMepHOE NpAMOIMHENHOE
neuxkenue. Cpenssisa u
MI'HOBEHHAsl CKOPOCTh

https://m.eds00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHSI.
I'paduk ckopocTtu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"Onpezenenne yCKOpEHUs Tena
IIPH PaBHOYCKOPEHHOM
JIBUKCHHH 110 HAKJIOHHOW
MJI0CKOCTH"

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

CBo0Ooguoe magenne teir. OIbIT
T'anumnes

https://m.edsoo0.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE BHKEHUE TIO
okpyxHoctu. [lepuon u yactora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpartuenus. JIuneiinas u yrimonas
CKOPOCTH

10 Henrpoctpemitrersioe https://m.edsoo.ru/O5LFGWFZY
YCKOpEHUe
IT i H .B

11 CPBLIHL SAKOH HIRIOTOHA. BEKTOp https://m.edso00.ru/TADTURL3K
CHUJIbI
Bropoii 3akon HeroTona.

12 . https://m.eds00.ru/5A28NGVEV
PaBHOelicTBYIOIIAsA cHila
T i H .

13 PETHH SAiOH HIbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cyneprnio3unus cui
P

14 CLICHHC 387147 Ha HpHMEHCHHe https://m.eds00.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cwita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CILICHIE ST O Teme «tta https://m.eds00.r/HMLIAMN12
YIIPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/TAPAJAFV1
PYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P C

19 CHICHIE SAIAT O Tene «-1ia https://m.edsoo.ru/PIDH2DCIT
TPEHHUS»
JlaGoparopHas paboTa

20 "Onpenenenue kodppuuueHTa https://m.edsoo.ru/C56RD8KX8
TPEHUs CKOJIbXKEeHUs"
P n

21 CLLICHHE 3371811 N1O TeMe "3aKOHI https://m.edso0.ru/VVT3T38KBU

Herorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuia TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHS.
YckopeHnue cBOOOIHOTO TaeHUs

https://m.edsoo0.ru/MEETXGF60Q

23

Ypok-koHpepenius "/ BrmkeHne
TEJ BOKPYT TPaBUTAIIMIOHHOTO
nentpa (CoJiHeUHasi CUCTEMA).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

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

https://m.edsoo.ru/V02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

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

26

PaBHOBecne MarepuabHOW
TOYKH. AOCOJIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TENA C
3aKpEIIEHHON OCBIO BpAILIEHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecne marepuanbHON
TOYKU. AOCOTIOTHO TBEPIOE TETIO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIIEHHOW OChIO BpAIllCHMUS.
MowmeHT cunbl. LeHTp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenue 3agad mo reme

"MowmenT cuinsbl. LlenTp TsxectH’

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

29

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnueckoe
nBmkenue. Bsaumonetictsue ten"”

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KoHTponbHas pabora 1o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumozeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmnynbce Tena. UMnynbe CUbl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYipyroe u Heynpyroe
B3aMMO/JICHICTBUE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenne 3agau mmo teme "3akoH
COXpaHEHHUs uMIyJnca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/SUH32H4RL

34

Mexanuueckas pabota u
MOIITHOCTH

https://m.edsoo.ru/FCOHVOY XP

35

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI
TPEeHHUsI IPU PAaBHOMEPHOM
JBUKEHHUH TeNa Mo
TOPU30HTAILHOM MOBEPXHOCTH

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

37

CBsI3b 3HEPTUH U PaOOTHI.
[TorennuanbHas FHEPTUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sHeprus. Teopema
0 KMHETUYECKON YHEPTHUH

https://m.edsoo.ru/\WKXL7NXVR

39

3akoH COXPAaHCHUS SHCPIUn B
MCEXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3yveHune 3aKoHa COXpaHEHHS

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

OHCPIumn»

41

KomnebarenpHoe ABMXEHUE U €T0
XapaKTePUCTUKH

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

42

3aryxaromye KojaeOaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/I13ZKD2M12

43

MaremaTuyeckui U Npy>KUHHbBIN
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBaHue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCChI Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoJaeOaHusIx

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtophnast pabora
«Ompenenenre 4acTOTH U
nepuoaa KonebaHui mpyKUHHOTO
MasITHUKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuoJia KojaebaHuii rpysa,
MOJBEIIEHHOI0 K HUTH, OT MacChl
rpy3a»

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

48

Mexannyeckue BoJIHEL. CBOiiCcTBa
MEXaHWYEeCKNX BOJIH.
[IponosibHBIE M TONIEPEYHBIE
BOJIHEI

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHIus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHnyecKue BOJIHBI B
TBEPAOM Tele. CelicMUYecKue
BOJIHBI"

50

3Byk. PacnpocTpanenue u
OTpakeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

o1

VYpok-uccienoBanue
"Habiro1eHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B MPUPOJIE U
TexHuKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnveckue
Kosie0aHusl U BOJTHBI"

https://m.edsoo.ru/7YAJAV5TM

55

Konrtponbnas padora no reme
"3aKOHBI COXpPAaHEHUS.
Mexanuueckne KoaebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VH

56

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

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



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

3JICKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBs3U"

59

VYpoxk-uccienoanue "M3yuenue
CBOICTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
ANEKTPOMATHUTHOUN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrouynuku ceera.
[Ipsamonuneitnoe
pacupocTpaHEHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemienue 3a1au Ha
MPUMEHEHNE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
IIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpa)KeHNE
ceeta. Mcronp30BaHuE TOJTHOTO
BHYTPEHHETO OTPaXKEHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yria nmpejaoMICHUSA CBETOBOT'O
JIyda OT yrIJia naJacHus Ha

rpasuiie "BO3AyX-CTEKJIO0

67

VYpok-koHbepeHus
"cnonn30BaHKeE ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3B"

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

68

JInnaselr. OnTHYecKas CHIIa JIMH3BI

https://m.edso0.ru/ZV702L97F

69

[Toctpoenne nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenencane HOKYCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

https://m.eds00.ru/3AXTVNZNJJ

71

VYpok-koHpepeHuus
"OnTHuyeckue TNH30BEIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

['ma3 kak onTuveckas cucrema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HptoTOHA.
CrioxeHue CueKkTpaibHbIX
uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 PA3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/E5I8L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
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https://m.edsoo.ru/E5I8L6TCH

CIEKTpP U BOCHPHUATHUIO [[BETA
MPEIMETOB MPU UX HAOIIOIEHUN
yepe3 1[BETOBbIE GUIbTPHI"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: TUCIICPCHSI, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxuaus”
(0] Pesepdo

77 HIBITR! pdopna https://m.edso0.ru/P922QVFIV
MJIaHeTapHasi MOJIEb aToMa
ITo Bopa. M

78 CTYNATBL bopa. WIOACID atoMa https://m.edsoo.ru/OBJPHE0G2
bopa
Henyckanue u nornomexHue

79 cBera atToMoM. KBaHTEL https://m.edsoo.ru/MILRTHPCO
JInnelyaTele CIIEKTPBI
Vpoxk-npa "HabOuroae

80 PORTHIpAICTHIM ,,H ACHHE https://m.edso0.ru/7NCLNW296
CIIEKTPOB HUCITyCKaHWSI

81 PagnoakTuBHOCTE 1 €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHne aTOMHOTO a.

82 TPOCTIHE ATOMHOTO P https://m.eds00.ru/IRVFSKOFK
Hyknonnas Mmoaens
Panmoa € OpeBpalICHHUS.

83 AHOBKTHBHHE NPEBPATieHitt https://m.edso0.ru/RA796 TPSP
H3oTomnsl
P :

84 | CHICHIE Sa7aT TO TeNe " https://m.edso0.ru/WX2HQP2S6

PannoakTHBHBIC TPEBpAIICHUS

85 [lepnon nonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PaguoakTUBHBIE U3TYyYCHUS B https://m.eds00.ru/X1J4002C4
IIPUPOJIE, MEULINHE, TEXHUKE"
Sne .3

87 AACPHEIE PO, JAKOHM https://m.eds00.ru/Y OQ2XMKOO

COXPAaHCHUA 3apAa0BOTO U
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MacCOBOI'O YHUCEII

88

9Hepr1/151 CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpIruun

https://m.edso0.ru/NSTEUFIO3

89

Penrenue 3amad mo reme
"Anepubie peakuun"

https://m.eds00.ru/OD4KHLQ4T

90

Peakuuu cuHTe3a U AeIeHUS
snep. ICTOUYHUKY SHEpruu
CoJHIa ¥ 3B€371

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEeHUN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanToBbIC siBEHUS"

https://m.eds00.ru/TBOXB9TUO

93

Konrtponbnas padora no reme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBele siBieHUs"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOThI 110 KypCy
"B3zanMonaencTBrue Tea"

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

95

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"TemoBele mpoueccs”

https://m.edsoo0.ru/MMJINLZOSQ
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96

[ToBTOpEeHME, 000OIICHHE.
Perienne pacyeTHBIX U
KAaYeCTBEHHBIX 3a/1a4 10 TEME

N

"KIIJI TenmoBbIX ABUTATEIICH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHME, 000OIICHUE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KIIJ anekrpoycTaHOBOK"

https://m.edsoo.ru/XP2ZHRNAY4

98

[ToBTOpenue, o6o0IICHNE.
JlaboparopHbie pabOTHI 110 KYpCy
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTropenue, 0606menune. Pabora
C TEKCTaMHU MO TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, 0600meHue. PaGora
¢ tekctamu 110 TeMe "Koiebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtamMH 110 TeMe "CBeTOBEIE
saBieHus"

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600menne. Pabora
¢ Tekctamu 1o Teme "KBantoBast
u sijepHas pusnka"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB W Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIIE (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUYECKUX SBICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel M (U3MUECKHE SIBICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHM  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCI, (I)I/ISI/I‘ICCKI/IC SABJICHHUA U IPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChIBaTb €0 MaTréMaTUu4d4CCKOC

BBIPAKECHHE

1.6

O00BSACHATh (U3BUYECKUE SIBICHHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIITL MNPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOTrMYEeCKMX IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (DU3NUECKUX 3aKOHA WU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a71aud B 1 — 2 MEWCTBUA, MCMOJb3Ys 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPaBOYHBIC JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYEeCKUX METOAOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
MHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE€3yjibTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKUX ~ CBOWCTB  Tel:  (opmMylnupoBaTh  MHpOBEpsiEeMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJJaHHOM aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

OPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C MCHOJIB30BAHUEM MPSAMBIX HW3MEPECHMUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIEOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEII0KEHHOMY IIJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOINIl U TPaQUKOB, A€TIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIIMYHH, CJICays
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUA PI3MCpCHPII>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIBI JIEUCTBUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OINHMCAaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SBJICHUH H

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(QOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MYTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh npu BBIIIOJIHEHUH YUeOHBIX 3a/1aHH
HAy4YHOIIOMYJIAPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHMUs,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHeT, BIaJIeTh
npruéMaMy KOHCIICKTHPOBAHMSI TEKCTa, TpeoOpa3zoBaHus HH(DOpMALIUN

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJie MyOJUYHO JeNaTh KpaTkue COOOLIEHHS O
pe3yibTaTax IpPOEKTOB WM YYEOHBIX MCCIEJOBaHUH, NPU 3ITOM
rpaMOTHO HCIOJIb30BaTh HM3Y4YEHHBbIM MOHATUHHBIN ammapaT Kypca

(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

IIPpU BBIITOJITHECHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciaTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C MMOCTABJIICHHLIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILCHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIIIBI, BBICTpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUThIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (DU3MYECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CyIlECTBEHHbIE CBOICTBA (IIpU3HAKK) GUZUYECKUX SIBICHUN

14

ONHKCBHIBATh W3YYEHHBIC CBOWCTBA Tel U (hU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (U3UYECKYI0O BEIMYMHY C JPYTUMHU
BEIMYMHAMH, CTPOUTH  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, q)HSH‘{eCKI/Ie ABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrceMaTH4YCCKOC

BBIPAKECHHE

1.6

00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BbsCHEHUE u3 |
— 2 JIOTMYECKHX IIaroB C TOMOIIBbIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX IS pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI M (OPMYIIbI,
HEOOXOoMUMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh PacUyEThl M CPAaBHUBATH
MOJTydeHHOE 3HaYeHHe (U3MUYECKOM BEIMYWHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITIOJIB3Ys OIMMMCAHUEC UCCICAOBAHMs, BBIACIIATH
MMPOBCPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTL MOPpAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBHIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bmnqecxnx SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  MpOBEpsieMbIC

OpPEINONoKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHUM ¢ YUETOM 3a/IaHHON a0COJIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UUYECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUZAE TaOMUIl M TpadUKOB,

ACJIaTb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cielys. IpPEeNIOKEHHOW MHCTPYKLMH, W BBIYMCIATH 3HA4YCHUE

BCJIMYNHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TmpH pabore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUMCTB C ONOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaxX (PU3MUECKUX SBICHUMH U HEOOXOAUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIeqoBaTelIbHBIM H MNnapaiC]IbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaYEHUS

9JICMCHTOB JJICKTPUYICCKUX nenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HM 1711 oOecriedeHHs 0O€30MacHOCTH MpU  OOpalleHuud ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NIECKOTO CONEPKAHMSI B CETH
NHTepHeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIIACIATH I/IH(bOpMaI_II/IIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth MHTepHer; BnageTth npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHusi WHPOPMALUU U3 OTHON

3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIC MMCHhMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
IPOCKTHON WJIM HMCCIICOBATEIIbCKON  JESITCIBHOCTH, TPH ITOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

1.20

9 KJIACC

IPYU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKHUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  TOTOBHOCTH

pazpemniaTb KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

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

11

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3inyaTth SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(Oe SIBJICHUC

13

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOHCTBA Ten U (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TIPABUIBHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HCIOJB3yeMBIX  BEIWYHH,
0003HaYCHHS U CAMHUIIBI PU3HYCCKUX BETUYNH, HAXOIUTh (hOPMYIIBI,

CBSI3BIBAIOIME JIAHHYIO  (PM3MUYECKYI0O BEIMYMHY C JPYTUMHU




BEIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA M ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluCbhlBaThb €0 MaTcMaTH4YCCKOC

BBIpaXXECHHE

1.6

OO0BSCHATH (PU3HYECKHE MTPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOHCTBA

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

1.7

pemiate pacu€THele 3afa4yd (ONMUparoIIuecs Ha CUCTeMy H3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTAIOIIKME WIH
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUI pelleHus, MPOBOAUTH Pacy€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEUIMTh IpU IOMOIIU
(bU3MUYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIETO0BAHUS, BBIIEIATH
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOAWTH OMNBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WM
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEPHUI0 TMPSAMBIX H3MEpEHHil,
OTpefieNisis CpelHee 3HAuYeHHWE H3MepsSeMOl BEIMYUHBI ((POKYyCHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

HU3MEpeHUs (M3MEPUTEIBHOTO TPUOOopa)

1.11

MPOBOANTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUMU: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOHUpaTh YCTAaHOBKY, (DUKCHUpPOBATH pe3yNbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC TaGHI/II_[I/I




rpaduKoB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM UCCIIEOBAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3YS
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BaTh CXEMbl M CXEMaTU4YHblE PHUCYHKHM HM3YYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB NPHU PEUIEHHH Y4YeOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS HU300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH MpU  OOpaleHuud ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHSI 3IOPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
WNHTepuer, caMocToSITeNbHO (OPMYIHPYST TMOUCKOBBIMA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE WMEIOIIMXCS 3HAHWM M JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEPaTypy (U3NYECKOTO COACpkKAaHUSA, CIpPAaBOYHBIC
Marepuanbl, pecypcbl ceth VHTepHer; BiaaeTb IpUEMaMU

KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

CO31aBaThb CO6CTB€HHH€ IMUCBbMCHHBIC W YCTHBIC C006H_[eHI/I$I Ha
OCHOBe HUHGOpPMAllMU M3 HECKOJbKUX HCTOYHHKOB (PUINYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOW WIIN
HCCIEN0BATENbCKOM  AESATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN OHATUMHBIN anmnapaTr u3y4aeMoro pasjesa
GbU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTaluel ¢ Yy4éTom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM ILIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasjgena 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA
®usznka — Hayka O Mpupoje. SBiIeHus NpPUPOBIL.
1.1 du3nyeckre  ABJICHHA: MEXaHMYECKHE, TEIIOBEIE,
3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
Ousnueckue BeaWUUHBL.  V3MepeHne — puU3MUECKUX
1.2 BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocTsb
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EctecTBeHHOHAy4YHBI METOJ| MO3HAHUS: HAOIIOACHHE,
1 13 MMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABHUKEHUE THUIOTE3,
' JKCIIEPUMEHT M0 TMPOBEpPKE THUIOTe3, OObSICHEHUE
Ha0II0/ITa€MOTO SIBJICHUS
1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEIEH
[IpakTudeckue paboOTHI:
N3mepenue paccTossHUAN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
' Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenune temriepaTypbl Py HOMOIIA KUJKOCTHOTO
TEPMOMETPA U JaTUNKA TEMIIEPATYPHI
I[TEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJBI, HUX
2.1 pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIllECTBA
2 JIBwkenne yactuil BemecTBa. CBsI3b  CKOPOCTH
2.2 JNBIDKEHUSI 4YacTUll C  Temmeparypoil.  bBpoyHoBckoe
nBwkeHue, 1uddy3us
23 B3anmopeiicTBre 4acTHI BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHUC




AFpeFaTHBIC COCTOSIHUA BCIICCTBA: CTPOCHUC Ta30B,

Kuakocted U TBEPABIX  (KPUCTAIMYECKHUX)  Tell

2.4 B3anmocCBA3p MeXIy CBOMCTBAaMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAlloB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIJIOBOTO PACUIMPEHUs

ra3os.
OnbITBl 1O OOHAPYKEHUIO  JIEHCTBHA  CHI

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE IBUIKECHUE
3.9 Ckopoctb. CpeaHsisi CKOpOCTb NPU HEPaBHOMEPHOM
' JBUKEHUM. Pacd€T myTH 1 BpeMEHM JBUKEHUS
SIBnenune uHepuuu. 3aKoH HHepuUUU. B3anmopeiictBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
38 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOILBIO JUHAMOMETPA
37 SBnenue TATOTEHHs M cwia TsoKeCcTH. Cuia TSKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna Ttpenusi. TpeHHE CKOJBXKEHUS M TPEHHE IMOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cuil, HANpaBIEHHBIX 10 OAHOM IPSIMOM.
' PaBHOelicTBYIOIIAS CHIT
3.10 [IpakTuyeckue pabOTHI:




OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBUYKEHUS
(wapuka B OKHIKOCTH, MOJEIH  3JIEKTPUUYECKOIO
aBToMOOWIE W Tak pjanee). OmpeneneHue cpenHei
CKOPOCTH CKOJBb)XEHHUs Opycka MM IIapuka 1o
HaKJIOHHOM  IulocKkocTH. OmnpeneneHne  IUIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIUE
3aBUCUMOCTh PACTsDKEeHUs (nedopmanyu) Npy>KUHBI OT
HNPUIOKEHHOM  cuibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Tesa U

XapaKTepa COIMpUuKaCarOmnXCia HOBerHOCTeﬁ

dusnueckue SBICHUSI B nmpupoac: IMpuMEpbl ABUKCHUSA C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEKUBOM IPUPOJE,
JIeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnuyeckue ycTpoicTBa: JMHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpAoro tena. CrnocoObl yMEHbLICHHUS U

YBCIIUYUCHUA JABJICHUA

4.2

I[aBJ'IeHI/IC rasza. 3aBUCUMOCTb JaBJICHHUA ra3a oT O6’béMa,

TEeMIIepaTypbl

4.3

[Tepenaua naBneHust TBEPABIMU TEIAMH, KUJIKOCTIMUA U

razamu. 3akoH Ilackams. [ITHeBMaTHYEeCKHE MAIIIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS KHUOAKOCTH oT FJ'Iy6I/IHBI.
I'uapocraruueckuit napagokc. CooOIIaroIIecs COCy/Ibl.

FI/I)IpaB.]'H/I'-IeCKI/Ie MEXAaHU3MBbI

4.5

AtMmocdepa 3emnu u atmocdepHoe naBneHue. [IpuarHb
CYIIECTBOBAHUS BO3AYITHOW 000s0ukn 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIEHUS OT

BBICOTEI HaJl YPOBHEM MOPs

4.6

Nsmepenune armocdeprnoro napnenus. [Ipubopbr mis

HU3MCPCHUA aTMOC(I)CpHOFO JaBJICHHUA

4.7

JlelicTBue >KMAKOCTH W Ta3a Ha NOTPYKEHHOE B HUX
Teno. BrelTankuBaromas (apxumenoBa) CHia. 3aKoH

Apxumena

4.8

IInaBanue ten. Bo3nyxomnnasanue




4.9

[IpakTuyeckue pabOTHI:

HUccnenoBanne 3aBHCUMOCTH Beca Tella B BOAS OT
00béMa TMOTPYXKEHHOH B JKHUIAKOCTH YAcCTH TeJja.
OnpeneneHre BbITATKUBAIOIIEH CUIIbI, IEUCTBYIONICH HA
TEI0, MOrpyXEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKHBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOTrpYy>KEHHOM B JKUJKOCTh YaCTU TeJla U OT IUIOTHOCTH
JKHIKOCTH. KoucrpyupoBanue apeoMmeTrpa HIIH
KOHCTPYMpPOBAaHHUE  JIOJAKM W  ompeaeneHue  eé

rpy30I04bEMHOCTH

4.10

dusnueckue SABJICHUA B npupoae: BJIMSIHHUC
aTMOC(bepHoro JaBJICHUA Ha JKUBOU OpraHu3sm,

TIJIaBaHUE PBIO

411

TexHuyeckue yCTpOICTBa: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOAA, THIPABIWYECKUN IIpeEcC,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOIIIHOCTbD, SHEPT' A

5.1 Mexanunueckas paboTa
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie MeXaHW3MBI: pblUar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuiio paBHOBeCUs prluara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwino»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO nercTBUs MEXaHU3MOB. [IpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunerndeckas sneprust
5 g [Tonnass mexaHuueckass SHeprusi. 3aKOH HM3MEHEHHUS U
' COXpaHEHUS MEXaHUYECKOM 3HepTrun
5.9 [IpakTuueckue padbOTHI:




Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  INPH
paBHOMEpPHOM  JBMKCHHHM Tela 10 TOPU30HTAJIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJoBeKa
TexHuueckue yCTpPOMCTBA: pblyar, NOABHWKHBIA H
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kox
IIpoBepsiemble 371eMeHThI COACPKAHNUS
pasaena 3JIeMEHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUECKOU
61 TEOpUH CTPOEHUs BemecTBa. Macca U pa3Mephl
. Mosiekysl.  OmbIThl, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocrosiHUi BemecTBa. Kpucramnumdeckne u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE [IOJIOKEHUH MOJEKYJISIPHOKMHETHUYECKOU
TEOPHUH
6.4 CmauuBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBsa3b TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOT'O JABMKEHUS YaCTHI]
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHS BHYTPEHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEpIICHUE pabOThI
6.8 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,




U3Iy4yeHue

KommuectBo TCIIJIOTHI. YI[CJ'II)HaH TEMI0EMKOCTh

6.9
BEIIIECTBA
TemsiooOMEH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OalaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUNIMUECKUX BEIIECTB.
' VaenbHas TemoTa IaaBICHUS
[TapooOpa3zoBanne ®  KoHAcHcamus.  Mcmapenue.
5.12 Kunenune. VYaenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
JIaBJICHHS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHas TEII0Ta CTOPaHUs
[Ipunnuner  paboTel  TermaoBbiX — aBuratener  KITI
6.15 TEIUIOBOIO JBUraTelisa. TeIIoBbiC ABUTraTEId W 3alllUTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUsS U MPEBPAICHUSI SHEPTUH B TETUIOBBIX
6.16
npoueccax
[IpakTuueckue padbOTHI:
OnbIThI 1o O00HaPYKEHUIO JICHCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.
OmBITEI TI0 BBIPANTUBAHUIO KPUCTAIUIOB TMOBAPEHHOM
COJIM WJIM caxapa.
OneITel 10 HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHUS
617 ra3oB, )KMJKOCTEW U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE INPUIA.

OMNBITBEL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIKICHUSI.

[IpoBepka rumnoresspl JUHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUUYECKOH TpyOKe OT
TEeMIIepaTyphl.

Habntonenne n3MeHeHust BHYTpEHHEH SHEpPTruu Tea B




pe3yibTare Terionepeaayn U paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUSA TeI1000MeHa pu
CMEILIMBAHUH XOJOJIHOW U rOpsYEr BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, I1OJIyY€HHOTO
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METATIMYECKUM
LUAJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.

OHpe,[[eJ'IGHI/Ie y,I[CJ'IBHOﬁ TCIIOTHI IIABJICHUA JIbAA.

dusnueckue SBICHHWS B TPUPOJC: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHHUA B IIPUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHuueckue  ycTpoicTBa:  KamWUIsApbl, NPUMEPHI
WCTIOJB30BAHUS KPUCTAIUIOB, YXKUIKOCTHBIH TEPMOMETD,
6.19 JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posa aIeKTpUIECKUX 3apsiioB

BzaumoneiictBue 3apsokeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT

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

Onexrpuueckoe nosue. Hanpsyk€HHOCTh 37EKTPUUYECKOTO
7.3 nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIeN

(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »saekTpuyeckux 3apsgoB. DJIE€MEHTapHBII
7.4 anexTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBogHukH 1

JUBIIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA

7.6

3IEKTPUUYECKOTO TOKA. VICTOUHHUKYM IOCTOSSHHOT'O TOKA

JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX U razax

Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
7.8

HaIpshKEHUe

ConpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

CONIPOTHUBJICHHE BEUIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[TocnenoBarenbHOE W MMApPAUIENBHOE  COEAUHECHHE
7.11

MIPOBOIHUKOB

PaGora M MOIIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DneKTpuuecKue Ienu U TOTPEOUTENTH SICKTPUYECKOU
7.13

sHepruu B ObITy. KOopoTKkoe 3aMbIkanne

[TocrosaHble MarHuThl. B3aumoaencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MarautHoe mnosne. MarHutHoe moje 3eMiId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HAa MPOBOAHUK C TOKOM.

DJIEKTPOABUTATENh MOCTOAHHOTO TOKa. Mcronb3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX W Ha

TpaHCcHopTe

Onbitel @apanes.  SIBiaeHue  3JIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHEPATOP. Crioco0b1 MOJTy4YECHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCTaHIIMM  Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OMnbITH 110 HAOJIOACHHUIO AJICKTPHU3AIUN TET WHIYKIIUCH
U MPU CONTPUKOCHOBEHHH.

HccrnenoBanue nAEMCTBUS DJIEKTPUYECKOTO IO  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka ® mpoBepka pabOTHl JJICKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKa.

N3mepenue u peryaimpoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSL.
HccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, UIYLIETO Yepes3
pE3UCTOp, OT COMPOTHUBJICHUS PE3UCTOPA U HAPSIKECHUS
Ha pE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
3JIEKTPUYECKOIO CONMPOTUBIICHUS TPOBOJAHUKA OT €ro
JUTUHBI, TUTOIA/IA MTOMEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBuUiia CIOXKEHHS HAMPSOKEHUW  TIPH
MOCJIEIOBATEILHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia sl CHIIBI TOKA MPU MapaiieIbHOM
COeIUHEHUN  pe3ucTtopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKA, MAYLIET0 4Yepe3 pe3ucTop.
OmpeneneHne  MOIIMHOCTH — DJEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha pe3ucTtope. VccaeqoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsSKEHUs
Ha Hell. Onpenenenue KIIJI HarpeBarens. MccnenoBanue
MarduTHOTO B3aMMOJCHCTBHS IOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO OISl TOCTOSTHHBIX MarHUTOB TIPH
ux oObeAMHEHWHW U pasfeneHud. HccnenoBaHue
JENUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbITEl,  JEMOHCTPHUPYIOIIHE  3aBUCHMOCTh  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TOoKa B Karymke. l3ydeHue
JNEUCTBUSI MAarHUTHOTO MOJisi Ha MPOBOJAHHUK C TOKOM.
Koncrpyuposanue Hu HU3y4YECHUE paboThI

3JIEKTPOJIBUTATES. N3zmepenne KII




3JIEKTPOJBUTATEIIbHON YCTaHOBKH. OnbITHI o
WCCIIEIOBAHUIO SIBIICHUS DJIEKTPOMArHUTHONW MHIYKIUH:
HCCICAOBAHUC W3MCHCHHMIN 3HAUYCHUS U HaIrrpaBJICHHUA

WHAYKIIMOHHOI'O TOKa

Odusnyeckue SBICHUS B MPUPOJC: DIICKTPUUCCKUE
SBIICHUSIT B  aTMocdepe, OJICKTPUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( TOJIIOCOB,
POJIb MAarHUTHOTO TIOJIS ISl )KU3HHU Ha 3eMJie, TOJISIpHOe

CHUAHUC

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJITMETP, PEOCTAT, CUETUYUK DIEKTPUUECKON HEPIHUH,

QJICKTPOOCBCTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHbLIC

r.2 ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IPEIOXPAHUTENHN, JJIEKTPOMATHUT, D3JIEKTPOJBUIATEIH
MIOCTOSIHHOT'O TOKa, FT€HepaTop NOCTOSHHOTO TOKA
9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUYECKUE ABJIEHUA
8.1 Mexanuyeckoe JIBWXKeHHE. MarepuanbHasg —TOYKa.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
HepaBHomepHoe IPSIMOJIMHENHOE JBUKECHHUE.
8 8.4 Cpennsis 1M MIHOBEHHass  CKOPOCTb  Tela  MpH
HEPaBHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JBUYKEHUE
8.6 CBobOoauoe nagenue. OneITh [ anmnes
8.7 PaBHOMepHOE nBMXkeHHE IO OKpYXHOCTH. [lepuon u
' gactota oOpamieHus. JluHeiiHass u yrjaoBas CKOPOCTH.




[leHTpOCTpEMUTEIILHOE YCKOPEHHE

8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
513 Cuna TpeHHs: CHJIa TPEHUS CKOJBXKEHHS, CHUJIa
' TPEHUS MOKOsI, IPYTrUe BUJIbI TPEHUS
814 Cuna TsKeCTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne CBOOOIHOTO MaICHHUS
815 IBwxenne  rutaHer  Bokpyr  Comuua.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue  MarepuanbHOM  TOUKH.  AOCONIIOTHO
8.16 )
TBEP0E TETIO
8.17 PaBHOBecue TBEPAOro Tenma € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cuisbl. LleHTp Tsbxectn
8.18 Nmnynsc Tenma. U3menenne nmiynsca. Mmnynbce cuibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE ABMXEHNE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsxectu, ynpyroctu, TpeHus. CBs3b
' SHEpPruu 1 paboTbl
893 [lorennmanpHast JHEpPrusi Tena, MOMHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMJITH
8.24 [ToTenunanpHas 3HEPTUS CKATON MPYKUHbI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMN
8.25
SHEprun
8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU
[IpakTuyeckue paboOTHI:
OmpeneneHne CpeHel CKOPOCTU CKOJBKEHHS Opycka
8.27 WU JBWKEHUS IIApUKa MO0 HAKJIOHHOM TIJIOCKOCTH.

Omnpenenenue ycKOpeHHUs Tella IPU PaBHOYCKOPEHHOM

JABMXXCHUHU I10 HAKJIOHHOM INIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIM TpPU PaBHOYCKOPEHHOM
JIBIDKEHUHM 0€3 HavyaJbHOHW CKOPOCTH ITyTH OTHOCSITCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CUJIBI TPEHUS CKOJIBKCHHS
OT CHJIBI HOpPMalbHOrO jAaBieHus. OnpenencHue
kodddunmenTa TpeHUs CKoybkeHus. OmnpeneneHue
KECTKOCTU TpYyxHUHBL. Onpenenenne padbOThl CUIIBI
TPEHUSI TIPU PABHOMEPHOM JIBWKCHHH Teja IO
TOPU30HTANIBHOM MOBepxHOCTU. Omnpenenenue padbOTHI
CUIBl  yOpPYrocTd  INpU  moabEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEIMOJBIXKHOTO W TOJBH)KHOTO

0JIOKOB

duznyeckue SIBICHUS B IIprUpoAcC: MPUIIUBBEI U OTJIMBBI,

8.28 JABHOKCHHUC IIJIAHCT Conaeunon CHUCTCMbI, PCAKTHBHOC
ABWIKCHUC KHUBBIX OPTaHU3MOB
8.29 Texuuueckue YCTpOﬁCTBaZ CIIMAOMETD, JaTYUKH

ITOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUM: TIepPHO/I, YaCTOTa, aMILTUTY/1a
9.2 Maremarnueckuit 151 NIPY>KUHHBIN MasITHUKHU.
' [IpeBparenune suepruu npu KosiaedaTenbHOM ABHKEHUN
0.3 3aryxatomue KoJjiebaHus. BeIHYXIEeHHBIE KOJeOaHUsI.
' Pes3onanc
Mexanunveckue BOJHbI. CBOMCTBA MEXAHUYECKUX BOJIH.
0.4 [IpononpHbie U momepevHble BOJIHBL. J[JTMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHW4ecKue BOJIHBI
B TBEPAOM TeJIE€, CEICMUYECKHE BOJIHBI
9.5 3ByK. ']poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 HNudpa3Byk u yIbTpasByK
97 [IpakTuyeckue paboOTHI:

OmpeneneHne 9acTOTBl HM  TEepUoAa  KOJeOaHHM




MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenve 4YacTOThl W IepHoja  KoseOaHUit
MPY>KUHHOTO MasITHUKA

HccnenoBanme 3aBUCHUMOCTH  IepHoja KojeOaHui
MOABEHICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanme 3aBUCHUMOCTH  IepHoja KojeOaHui
MPY>KUHHOTO MasTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl rpy3a M >KECTKOCTH

NPy KUHBI. I/ISMepCHI/Ie YCKOpPCHUA CBO6OI[HOI‘ O IMagcHUsA

dusznueckue SBICHUS B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHUUYECKHE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHUYEeCKHue YCTPOMCTBA: JXOJIOT, HCIOJIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHbIE BOJHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHas Tpupoaa ceera. CKOpOCTh CBeTa.
. BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
dusnueckue SBIEHUS B MpHpPoOJE: OUOIOTHYECKOe
10.5 JENCTBHE BHUJIUMOTO, yIbTPapuOIETOBOrO u
PEHTTE€HOBCKOTO U3ITy4eHUN
10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11.1 JlyueBast Mmosienb cBeta. MIcTOUHHMKY cBeTa
11 11.2 [IpsMoNMHENHOE PacIPOCTPAHEHUE CBETA
113 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTpaXEHUs
' cBeTa




[Ipenomsienne cBeta. 3akOH TIPEIOMIIEHUS CBETa.

L [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop ydeid B IMH3E
116 OnTuueckast cucrema (QoroarnmapaTa, MHKPOCKONA U
' TeJecKora
117 I'maz kak onruyeckass cucreMa. bnmM3opykocTs U
' JaJIbHO30PKOCTh
118 Paznoxxenue 6emoro ceetra B criekTp. OnbiTel HeloTOHA.
' CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue paboOTHI:
UccnegoBanue  3aBUCUMOCTH  YIJIa  OTpaKeHUS
CBETOBOTI'O JIy4a OT YyIJia MaJeHHUs.
N3yuenue xapakTepuUCTUK M300pakeHUs MpeaMeTa B
IJIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH  yIjla MPETOMIICHHS
CBETOBOTO Jiyya OT yrja MaJeHus Ha TPaHUlE «BO3AyX —
11.9 CTEKJIION.
[Tonmyyenne n3o0pa’keHH ¢ MOMOIIBIO coOUparoIeit
JIUH3BIL.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKOH
CHUJIBI COOMPAIOIIEH JTUH3HI.
OMnBITHI O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OmbITEl IO BOCHPUSTHIO I[BETA MPEIMETOB IMPU X
HaOJI0IEHUU Yepe3 I[BETOBBIE (PUIBTPHI
dusnueckue sABJICHUS B npupoxe: 3atMeHus: CoyHLIa U
11.10 JlyHpl, 1IBeTa TE€J, ONTHYECKHUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, TIEPUCKOT,
' (doToanmapar, ONTHYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHU A
121 Onbitel Pezepdopna w rmuranerapHas Mojeinb aTroma.
12 ' Mopgens aroma bopa
192 Hcnyckanve W MOIVIONIEHWE CBEeTa aTOMOM. KBaHTHI.

JInnenyaTele CIIEKTPbI




12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs

Crpoenune aromHoro szapa. Hykionnas Moxenb

ted aTOMHOTO siipa. M30Toms!
128 PaguoaxkTtuBHble npeBpamenus. Ilepuox momypacmana
' aTOMHBIX SI7IED
12.6 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U
' MacCOBOI0 YHCE
12.7 OHeprus cBA3U aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
' CoiHIa u 3BE3]
12.9 Snepnas osHepreruka. JlelicTBME  paJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3Mbl
[IpakTuyeckue paboOTHI:
HaGmroneHne CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanne TpeKkoB: M3MEpPEHUE DHEPIHMM YaCTHIIbI
10 TOPMO3HOMY NyTH (110 poTOorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
dusnyeckue SABIEHUS B IPUPOJIE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE MW3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX W3JIYYCHHM Ha OpPraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hopMUPOBAHHOCTh 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOM CBSI3H
U TI03HABAEMOCTU SIBICHUN TPUPOABI, O POJHU DIKCIEPUMEHTa B
¢usuke, o cucreMooOpasyoomeil poru GU3MKA B Pa3sBUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKEHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU NPUPOJBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YYEHHBIX (DPU3HUECKUX
SBJICHUHN B OKPYXAIOLIEM MHPE, BBIIEIASA UX CYLIECTBEHHbBIE CBOMCTBA

(Mpu3HaKH)

Bianenne ocHOBaMHM MOHSTUHWHOIO amnmapata WU CHUMBOJHMYECKOTO
s3bIKa (PM3UKHU U WCIMOJB30BaHUE WX JUIsI PElIeHHs] YYeOHBIX 3aad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)PI31/I‘I€CKI/IG

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCINYHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHUS C Y4ETOM
coOIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HaOMoACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBODI;
NPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHHH (PM3UUECKUX BEITHUUMH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3yJIbTATHI C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEOBaHMUIA;
CaMOCTOSITENIbHO ~ COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOJUTH  HCCIEAOBAaHUE IO  MHCTPYKLUH,  IPEICTABIATDH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, J€JIaTh BHIBOJIbI IO PE3yibTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHas MOJENb aTOMHOIO $1pa) U YMEHHME NPUMEHATHh UX I

00BsiICHEHUS! PU3NYECKUX MTPOLIECCOB

YMmeHne oOBSCHATH (pU3MUecKHe MPOLECCHl U CBOWCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IIPUYMHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBaTh KPaTKOE YCIIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HE0O0X0uMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIC,
MPOBOANUTh PAacu€Thl U OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHne XapakTepu3oBaTh MPUHLHUIBI JCHUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBJICHUH U HEOOXoauMmble (U3UUYECKUE




3aKOHOMEPHOCTH

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MYECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust 0O€30MacHOCTH  IpHU
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMHM M TEXHHYECKUMH
YCTPOWCTBAMH, COXpPaHEHHs 370pOBbS M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTWKECHUH (U3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moMcka, Npeodpa3oBaHMs M NPEACTaBICHUS HH(OpMaLUK
(U3NYECKOTO COAEpIKaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCSA 3HAHUUA U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJIAPHYIO JIHTEPATypy
(Gu3nM4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BinaaeHue 0a30BBIMM  HaBBIKAMU  I[IpeoOpa3oBaHUs
uHpOpMallMM M3 OJHOH 3HAKOBOH CHUCTEMbI B JpPYyryl0; yYMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD JIBHKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBHKeHHe. CpenHss ckopocTb. Dopmyna it
1.2 BBIUUCIICHUS CPEeTHEH cKopocTh: v = S/t
PaBHOMepHOE TpAMONHMHEWHOE NBM)KEHUE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x(f)=x,+vt
I'padukn 3aBUCMMOCTH OT BpPEMEHH JUISI MPOCKIUHU CKOPOCTH, IPOCKIINH
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHMOCTh KOOpPJMHATHI Te€Jda OT BPEMEHH B Clly4a€ PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBUKCHHSI:
2
Se(f) =V, ¥ 1+ay * %
@opMynbl ISl TPOEKUUU TEPEMEUIEHUs, MPOEKUHUH CKOPOCTH U MPOEKIIHH
YCKOPEHUS TPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'padvikn 3aBHCHUMOCTH OT BPEMEHHM MJIs TPOCKIUU YCKOPEHUS, MPOCKIINH
CKOPOCTH, TIPOSKIIMH TEepEMEIeHUsI, KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHUH
CBoOoanoe manenune. DopMysIbl, OMUCHIBAIONINE CBOOOJHOE IMAaJICHUE Teja 10
15 BEpTUKAIN (ABUKEHUE Tella BHMU3 WIM BBEPX OTHOCUTEIHHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH M KOOPJMHATHI TpPU CBOOOJHOM TaJeHHM Tela I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBIKEHHUSI Tela IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

dopmysna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPY)KHOCTH M TEpUOJ

oOpareHus:
2R
L=
T

HeHTpOCTpeMI/ITeHLHOC YCKOPEHHUC. HanpaBneHHe OCHTPOCTPEMUTCIILHOI'O

16 yckopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. ClokeHue CHIl
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-ad
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOINIEH HA
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 217 _Fl—>2
112 TpeHue nokos U TpeEHUE CKOJIbKEeHH. DopMyIia Uil BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXXCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

m, -m,
F=¢g L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOIHOIO TaICHHS.
dopmyia 171 BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3H noBepxHocTH 3emnu: F = mg.
JiBmwxenue rmianet Bokpyr Counniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbee Tena — BekTopHas pu3nyecKkas BeIMYUHA.
=mi

Nmnynbe cucrtemsl Ten. U3MeHnenne umnynbca. UMIynbe Cuiibl

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

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

A=Fsoosct

Mexanndeckass MOIITHOCTE:

nv=4
I

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KUHETUYECKON DHEPIUH:
HE)E
By

Teopema o kuHeTnyeckoi sHeprun. opmMyra aJisi BEIMUCIEHUS MOTEHIIMAIbHON




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;.+E p
119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHHYECKOHN SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
P= h
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.
dopMmya 7151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=Pg+Pn,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna ISl ONPEACICHHUS BBITAIKUBAIOIIECH CHJIBI,
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

Fam =PV

Ycaopue miaBaHus teia. Ilnapanue CYA0B 1 BO3AYXOILIAaBAHUC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

K0JIe0aTeILHOM IBHKEHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckre BOJHBI. [IpomonbHbIe M TONEpedyHble BOJHBI. JlIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLI:

A=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByXx cpen. MH(Dpa3ByK U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXUHBL, KO3()(dUIIMEeHTa TPEeHUsI CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsI, CHJIbI
YOPYTrOCTH; CpPeAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpeHusi Opycka MNpH JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, AEUCTBYIOLIETr0 Ha phlyar;
paboOThl CWJIBI YHOPYrOCTH NIpU NOIBEME Ipy3a C IMOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOThI CUIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOM CHUJIBI OT 00BbEMa MOrPYKEHHOM
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TEJNA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOIO JABJICHUS U OT
poJla TOBEpXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXKHUHE, OT CTENEHU
neopManuy MpyKUHBI, YCKOpEHUsI Opycka OT yIJla HakJIOHA HAaIlpaBISIOLICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KoJieOaHUH MPY>KUHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Qusuueckue sA6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKE, IMPUIMBBI W OTIHUBBI, JABMXCHHUC IIJIAHCT ComHeuyHom CHUCTEMBI,




PCAKTUBHOC JABUKCHHUC KUBBIX OPraHU3MOB, pblHaru B TCJIC YCIOBCKA, BJIUSAHHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOI OopraHu3M, IIJIaBaHUC pH6, BOCIIpUATHUEC

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOXKCHHUA, PACCTOAHUA U
YCKOpPC€HHA, OUHAMOMETpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HOHBH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MBI B GBITy,

Lal cooOUIaoNMecs COCYAbl, YCTPOWCTBO BOZOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHUS

2.1 BeuiecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopdHble Tena

55 JlBmkeHue dvactul BemecTtBa. CBA3b CKOPOCTH  ABMXKEHHS 4YacTHULl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, tupQy3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

26 Buytpennsas sueprus. PaGota u Temiomepenaya Kak CIOCOOBI HM3MEHEHUS

' BHYTPEHHEHN HEPrUU

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKILINS, N3Ty4YEHUE
Harpesanne wu oxnaxaerue Ten. KomaudecTBo — TemnoTel. Y enbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHWs PHEPIMM B TEIUIOBBIX IIpOIEccax. YpPaBHEHUE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
Ucnapenue u koHneHcauusd. V3MeHeHHE BHYTPEHHEW SHEpPruu B IPOLECCE
210 UCIapeHnsd W KoHAeHcauuu. Kunenue IKHOKOCTH. YaenpHas TEIUIoTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3myxa

2.12

[InaBnenne wu Kpucraiumsanus. II3MeHeHHMe BHYTPEHHEH OJHEpPIUMM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CrOPAaHUs TOIJIUBA:

q=Q/m

2.14

[Tpunuuns! padots! TermnoBbix asurareneil. KI1/[ reroBoro asuraresns

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, IIOJYYEHHOTO BOJONW KOMHATHOM TeMIepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblii MWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUIMHIPOM, IIOCJIE OIyCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHOW BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIJIOTHI
wiaBieHus Jspna. McecnenoBaHue W3MEHEHHs TEMIIEpaTypbl BOJBI  IIPH
Pa3IMYHBIX YCJIOBHUSX; SIBICHUS TEMJI0OOMEHAa NpPU CMELIMBAHUU XOJOIHOM U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJUIBI B MPUPOAC, NUIITYUCHUC COJ'IHI_Ia, 3aMCp3aHue

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

2.17

Texnuueckue ycmpoucmea: KalWLIAPBI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAJLIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, NBUTATEIb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd DJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

Onexrpuueckoe mnone. Hanpsx€HHOCTh 3nekTpuueckoro mnoss. [lpuHnmn

CYIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuyecknx 3apsaoB. JleiicTBHE SJIEKTPUYECKOrO TMOJA Ha

JJIEKTpUYECKUe 3apsAabl. [[pOBOAHUKY U JUAIIEKTPUKU




[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETBHOE IEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenpHOE COETMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U =U;I=1+1I; rR=%
2 2 2
CwMmeriaHHble COeTMHEHUS TTPOBOTHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
3.1 OnbiT Opcrena. MarHuTHOe ToJie TPSMOTO MPOBOJHUKA C TOKOM. JIMHuuM
MarHuTHON MHAYKIIMHU
313 MarauTHOE TMOJI€ TOCTOSHHOTO MarHuta. B3anmoaeicTBHe MNOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO TOJIL HA MPOBOJHUK C TOKOM
3.15 Omnertel @apanes. SABneHne aneKTpoMarHuTHON HHAYKIMK. [IpaBuino Jlenna
IIpakmuyeckue pabomul
N3mepenne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HAMPSHKEHUs HA KOHIIAX MPOBOJIHMKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YACIBHOTO COMTPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napayuieIbHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue sa61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJIH, TP MOTIOCOB,
POJIb MArHUTHOTO HOJIS JUIs KU3HU Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIepMeTp, BOJIBTMETP, peocTarT,
CU€TUMK  DJIEKTPUYECKOH  BHEPruM,  BJIEKTPOOCBETHTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, HJIEKTPOMArHUT, 3JEKTPOJBUIraTelb IOCTOSIHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 OneKkTpoMarHuTHele BoJHbI. [1IKkana 37eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas Mozenb cera. [IpsmonuHeliHoe pacpocTpaHeHne CBeTa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA
3.23 Jucnepcus cseta
3.4 Jlunza. Xon mydeit B nun3ze. DOKyCHOE pacCcTOsHHME JUH3BI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
W3mepeHune onTH4ecKoil cuibl coOMparoiiel JUH3bL; (POKYCHOTO pacCTOSIHUA
coOuparoleit JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U U300pakeHus,
396 KOTJIa IpeIMET PacIioyIo’KeH B IBOMHOM (pokyce), moKa3zaTess MpeoMIICHHs CTEKIIA.
' UccnenoBanne cBoiicTBa M300pakeHUs, TMOJIYYEHHOIO C  IOMOIIBIO
cobuparomiei JTUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUSA JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TIPEJIOMIICHHUS CBETOBOTO Jy4da OT yIja MaJCeHUS Ha TPaHUIE
«BO3/TyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode: 3atmenns ConHnma w JIyHBI, 1[BeTa Ted,
' OINITUYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToamnmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznyuyenus. Peaknuu anbda-u Oera-




pacraga

4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Moaens aroma

4.3 CocraB aromHoro sifpa. M3otormsr

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue s6neHUs 6 HNpupode: E€CTECTBEHHbBIM pPaJUOaKTUBHBIN (DoH,

4.6 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyUEHHUE NPUPOJIHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYaAJIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






