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MNOACHUTEJIBHAS 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 ¢ yuétoM (enepanbHOl paboueit mporpaMmMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus ydeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUI0 H3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKMPEIMETHBIE CBS3H €CTECTBCHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJICPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUA, TO €CTh CIIO0C00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpPEAIoJaracT OBJIAJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJI1 TTIOJTYYCHUS BBIBOJIOB)).

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydyenust pusnku:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa H3YUEHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  chepax  Oyayuiei
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

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

npuoOpeTeHue 3HAHMM O JIMCKPETHOM CTPOCHMHM  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpManuen (GU3NIECKOTO COACpPKaAHUS,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemseiii B mporpaMmMe 1o (usmuke mnepeueHs 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX 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 npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, DIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBEIE.

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

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npubOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue pacCTOsTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeaA.

4. OnpepneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HOpU HOMOIIM >XKUAKOCTHOTO TEPMOMETpPA H

JaTyuKa TEMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMocCBs3b MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACHIMPEHHMS Ia30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuna ynpyrocTd M 3aKoH
['yka. M3mMepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeilcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosA. TpeHre B IpUpPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTHU MIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuKa o
HAaKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEH.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemmepaTypbl. llepemaua paBneHus
TBEPJBIMU TEJIAMH, KUJAKOCTSIMU U razamu. 3akoH I[lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapoctaTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepPHOTO 1aBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOMU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

A A T o o

~

Pabora u MOIIHOCTH. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

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

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemoTsl. YaenbHas TEMJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. Ynenpnas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILLECHUS YHEPTHH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JTBUKECHHMS.
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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 pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBIEHUS TEIIOOOMEHA MpPU CMEIIMBAaHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIMHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsioB. B3aummopeincrtaue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS. MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



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 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M mapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGota u wMomHOCTE 3MeKTpuUeckoro Toka. 3akoH Jlxoyms—JIenna.
DnexkTpudecKre Henu U MOTPeOUTENN dIEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYEHUE NI KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MoJe  3JEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IIOCTOSIHHOIO TOKa. VICIONb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TIOJIsi  TOCTOSIHHBIX ~ MAarHUTOB TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbpHast SHeprus CxKaTtou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUM JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KabWHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrysnbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHS SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKEHUH.

3aryxaomue — koineOaHus.  BbeiHykneHHble — konebaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBONCTBa MEXAaHMYECKMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa M BblcoTa TOHA. OTpaxenue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoIbHbIX U MTONEPEUYHBIX BOJIH (HA MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHWi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA NMPEAMETOB NMPU UX HAOIIOACHUM uepe3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3epdopna u mianerapHas mozaenb aroma. Mogenb aroma bopa.
HcnyckaHue 1 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEYaTbIe CIEKTPHI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydyeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. Cnektp BOAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHUE DHEPIUM YacCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHMS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHWSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

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

Ha OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAyYHO OOBSICHITH
buznyecKre SBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanbOOJee BAKHBIX JOCTHKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTHICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccleoBaHre 0000ImIaroero xapakrepa. Moynb 3aBepIlIaeTcs MPOBEACHHUEM
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 UMK HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi 0O€30MacHOro IOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE y4YacTH€ B PEIIEHWU MPaKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM JJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTHMYECKUX NPOoOJeM U MyTeu HuX

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH Ye€pe3 MPaAKTUUYECKYIO
NEATEIIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3UYECKHX
3HAHUM;

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

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4YeOHBIC  JCHCTBHS,  PETYISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHUS TS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUs, BBHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALIMM WJIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOKHBIMU
CXE€MaMH, AarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleICHHbIE HA DELICHUE 3aJaud U TMOIAep:KaHHE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABIISATH PE3YIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATPH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS]) Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIMIMOKY NPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIroro.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpPHUSA, PaBHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, arMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUSI
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjEHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BeJIMUYMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBlicHHWe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOro JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICI  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHs phiuara (0J10ka),



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

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

pemiate pacy€THbE 3amadyd B |—-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
IOJlyYEHHBIM pe3ylbTaT, HAaXOIUTh OIIMOKM B XOJAE OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN COPUKOCHOBEHUS TEJI, CHIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBUI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJABI IO pe3yibTaTaM
UCCIIETIOBAHMS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUJIKOCTh TeJO0, KOA(D(PHUIMEHT TMONe3HOro ACHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBHITIOJTHCHUH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHWS (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXomuTh  HWHGMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
JIUTEPATYpy (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTepHEeT, BrajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, TMPU H3TOM TPaAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUWHBIN ammapat Kypca (U3HKH, COIMPOBOXAATH
BBICTYIUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEJIbHOCTh  [PYIIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpUCTAJUIM3alus (OTBEp/IeBaHKE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICKCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs WHIYKITUS)
[0 OINUCAHWI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBIIGHHSI B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoIOCOB, PO MAarHUTHOTO TOJISI JJis KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSST YHEPTHS, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAs BIIAXKHOCTb BO31yXd, JIEKTPUUYECKUM 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIECTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT MCHOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
buznyecKux BEIUYUH, HAXOIUTH (HOPMYIIBI, CBSI3BIBAIOLIUE JIAHHYIO
Gu3MYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IIaroB ¢ Omopod Ha |—2 U3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUM,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7audd, BbIOMpaThb 3aKOHbI U (OPMYIIBI,
HEoOXoauMble ISl €€ pelieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBAaHUS, BbBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEWCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yAbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO CONPOTHUBIICHUS BEIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPEaJO)KEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 370POBbS U COOIIOICHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUio, KOTOpas
SIBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXKaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIAEpKaHUsi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH PE3YyIbTaThl
MPOEKTHON WJIM WCCIIEeNIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBIOJIHEHUEM IUIaHa JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpPYy3KU, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIOIIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHOE JBIKEHHE, CBOOOJHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe Oeoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIICKTPa
W3ITYYCHHMs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SBJICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHW4ecKas DSHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTHUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJITUYHH,
0003HaueHUsI W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBOMCTBA (HM3MUYECKUX SIBICHHM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparomuecss Ha cucremy u3 23
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJlayd 3allMChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIA
(Gu3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUNA WIH
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacCIpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 U30BITOYHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MEpUTEIILHOTO IPHOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yrJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJU3UPOBATH MOIYYECHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IPHUMEPAX)
IPAKTHYECKOTO HCIOJBb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (PU3HUECKOTO COJECpPKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUl HayYHO-IOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHHs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHPOpMAllMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaIMed C y4ETOM OCOOEHHOCTEH ayJIuTOpUuU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®du3zuka - HayKa 0 Ipupoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nyecKkne BeININHBI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3nean 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BelecTra 1 https://m.edso0.ru/2SJI51M41
BUKEHUE U B3aMMOJICHCTBHUE YaCTH
2.2 A a H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
23 ArperaTHble COCTOSIHMSI BEILIECTBA 2 https://m.edso0.ru/ONOVIXY 1K
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHudeckoe OBIDKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 https://m.eds00.ru/GXPU4MTS5P
3.3 Cuia. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apyenue. [lepenayva nasie é
4.1 A penata i HHA TBCPABIMA 3 https://m.edsoo.ru/X0DW367P2
TeJlaMH, )KMIKOCTSIMHU U Ta3aMHu



https://m.edsoo.ru/ZJ2UI3BMX
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4.2 JlaBrieHHe KUIKOCTH https://m.edsoo0.ru/2MVXZ0K1.4
43 ATtMochepHoe 1aBJICHHE https://m.edsoo.ru/T7134SXNO
4.4 HCHCTBITI,e FRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE60OY8NK
MOTPYXEHHOE B HUX TEJO

Hroro no pazneny 21

Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaGora u MomtHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 IIpocThie MEXaHU3MBI 5 1 https://m.eds00.ru/504NQXK X9
53 Mexanunyeckas SJHeprus 4 1 https://m.edso0.ru/G30454EMT

Hroro no pazueny 12

PesepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Pa3nes 1. TensioBble siBJIeHUs!
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBsie mpoLECcCh 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nes 2. DinekTpuyeckue H MATHUTHBIE SIBJICHUS
6) .
2.1 HCRIPHRECo 34D 51;[51 SapAKeHHbIe 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTosTHHBIN 2ITEKTPUUECKHI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHsbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMardHuTHast MHIYKITUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME ’
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrposbusie IIpakrunyeckue
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
Paszngen 1. Mexanunueckue siBJeHUSA
MexaHnueckoe IBUKEHNE U CIIOCOOBI €ro
1.1 A 10 https://m.eds00.ru/CEOGHRGTL
ONUCAHUS
1.2 Bsaumonelictsue Ten 20 https://m.eds00.1u/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2.1 MexaHnueckue KoJIeOaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnuecknue BOJIHBL. 3BYK https://m.edsoo.ru/DHIJGSAS50
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMAarHUTHbIE BOJTHBI
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3INMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
43 Paznosxenue 6enoro cBeTa B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15
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Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHble peakuuu 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
I1 600
6.1 OBTOPEHHG T ODODINCHHS CoNCpRamt 9 2 https://m.edsoo.ru/JKQXVIEBE
Kypca ¢u3uku 3a 7-9 kinace
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 3 27

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KonrpoJsbnubie
Bcero P
padoTshI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — HayKa O PUPOJIE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIWS5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHBI U UX
U3MepeHue

Ypok-uccienoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTYUKa
TEeMIEPATyphI"

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3y4aloT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTo no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
IIOMOIILIO MOJIeIed
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIBHOCTH MOJETA
IapyKa, MymeHHOIro

https://m.edsoo.ru/I16U53L6H

https://m.edso00.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNEIMP

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

https://m.edsoo.ru/9YLZITEMU
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TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTa IMycKka"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

HBI/I}KCHI/IC JacCcTUll BEIICCTBa

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbBITHI
10 HaOJIIOICHUIO TEIIOBOTO
pacuIMpeHus ra30B»

https://m.edsoo.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYIIIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKCHUE

Cxopoctb. Equnnnel ckopoctu

https://m.edsoo.ru/3W6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u BpemMeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBIDKCHUS Tl

https://m.edsoo.ru/KX5510IBX

16

ITnotHOCTE BemecTtBa. Pacuer

https://m.edsoo.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 U 00BbeMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOIO TEJIA»

Penrenue 3amad mo reme
"ITnotHOCTH BemiecTBa"
Cwita KaK XapakTepHUCTHKA
B3auMopencTeus Tei. Cuna
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/OH22PX7CX

https://m.edsoo0.ru/5S0DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMarivm)
MPYKUHBI OT MTPHIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTH

https://m.edsoo0.ru/OCWIXFNQE

22

23

24

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau o teme "Cuna
TsDKeCcTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1Y]J

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

26

Bec Ttena. HeBecomocTh

CrnosxeHue AByX CHll,
HaIIPaBJICHHBIX 10 OJJHON

https://m.edsoo.ru/UA01ISQ8RE

https://m.edsoo.ru/L6SNUZVZSE



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

npsMoil. PaBHoAeCTByIOIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'”

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoje u
TEXHHUKE

JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
ITOBEPXHOCTEMN»

Pemenue 3agau Ha onpenenenue
PaBHOJIEUCTBYIOILEH CUIIBI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

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

31

Pemenue 3agad mo remam: «Bec
tenay, «['paduueckoe
nu3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edsoo.ru/T9V639RZF

32

KonTponbhas paboTa no remam:
«MexaHnueckoe JTBIKEHUE,
«Macca, III0THOCTEY, «Bec
Tenay, «I['paduueckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JTABJICHHS

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

34

JlaBneHwue ra3za. 3aBHCUMOCTD

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



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

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyphI

35

36

37

Ilepenaua naBieHust TBEPABIMU

TCJIaMU, XKUAKOCTAMU U ra3daMu.

3akoH [lackansa

HaBHeHI/Ie B XXUJKOCTH H rase,
BBI3BAHHOC HeﬁCTBHCM CHJIBI
TAXKCCTH

Pemenue 3amau no reme

«JlaBaeHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

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

39

40

['unpaBnuyeckuit mpecc

Manomertpsl. [lopuaeBon
SKUJKOCTHBIM HAcoOC

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

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

41

Atmocdepa 3emin. [Ipuanns
CyILIECTBOBAHMS BO3IyIIHON
0007109KH 3eMITi. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

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

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

N3mepenue atmochepHoro
nasyieHusi. OneitT Toppuueu
3aBUCHUMOCThH aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOps

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.rv/YWJFWMZIJ

45

bapomeTtp-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

ATMmocdepHoe JaBieHre Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

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

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITAIKUBAIONICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

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

49

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

https://m.edsoo0.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBaHUE JIOAKU U
OIpeieNieHnE €€
rpy3onoabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3anau no remam:
«IInaBanue cyaosB.
Bo3znyxomnaBanuey, «JlaBnenue
TBEPABIX TECII, )KI/II[KOCTGI\/’I u
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

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

MomHocts. Eaunuiint
MOILHOCTH

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

55

56

57

58

59

60

Vpoxk-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noabEME I10 JIeCTHUIIE"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare

KontponbHas padora 1mo reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEKCTaMHu 110 TeMe «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3o» / Beepoccuiickas
npoBepoyHas paboTta

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycloBHM
pPaBHOBECHS pblyara

Pemenue 3agad mo reme
«Y CIOBUS paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

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

61

Kosd¢unuent noiesznoro
NEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenue KII/] HaknoHHOM
MIJIOCKOCTH

0.5

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



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

Pemenne 3amad mo Teme
"Pabora, momuocts, KITJ["

https://m.edsoo.ru/VE5SXBQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OQHCPIUH

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
onpeecHue N3MCHEHUS
KHHETHYECKON U
MOTEHIIUATBHON SHEPTHH MPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMH
TJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

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

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

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepsHslit ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"”

https://m.edsoo.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

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
razo00pa3HOro COCTOSHUN
BellleCcTBa

OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSIHMY BeIl[eCTBa HA OCHOBE
TIOJIOKEHHI MOJIEKYIISIPHO-
KHHETUYECKOU TEOpUH

Kpucrannmmaeckue u amopdHbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHS&3

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

CmaunBaHuE U KalTWJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE
TennoBoe paciMpeHue u
cKaTHE

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

https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpaTyphl CO CKOPOCTBIO
TCIIJIOBOT'O IBMXKXCHHUA YaCTHUI]

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

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriu

https://m.edsoo.ru/BBVCIIMH6

10

11

12

Bunae! renionepenaun
VYpok-koHbepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
TEIIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB B LIEJIX
sHeprocoepexeHus"

KonndecTBO TENIIOTHI. Y aennHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOTHOM U Topsiueit BObI"

https://m.edsoo.ru/FR2ZN6NSGV

15

16

17

Pacuer KoauuecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISIEMOTO UM TTPH
OXJIAXKIECHUN

JlaGopartopHas paboTa
"Onpenenenue yaeiabHOU
TEIIIOEMKOCTH BemlecTBa"

SHCpF WS TOIUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHUsA

https://m.edsoo.ru/JSMRA1APW

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

https://m.eds00.ru/683AIXY WS

18

[InaBienune u oTBEpAEBAHUE
KPUCTAJUTMYECKUX TEJl.

https://m.edsoo.ru/JHE5SA1PJF



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

VY nenbHas TeruioTa IUIaBICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS JIbaa"

[Tapoo6pa3zoBanue u
KoHeHcanus. Vcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YXA.
JlaGopaTtopHnas pabota
"Onpenenenre OTHOCUTENbHOU
BIIQXKHOCTH BO3ayxa"

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

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBAraTens BHYTPEHHETO
CropaHus

KII/I TersioBoro aBuraTess.
TenoBble ABUTATENN U 3aIUTA
OKpYKarollei cpebl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCaX

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

https://m.edsoo.ru/UJA3IDRDOH

https://m.edsoo.ru/B1IKX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM

https://m.eds00.ru/9AQ53CC7C



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

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemrecTna"”

28

KonTtponbHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHH BelrecTna"

https://m.eds00.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. JIBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccrnenoBanue
"DnekTpu3zanus Tea UHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

BzaumopencTue 3apssKeHHBIX
ten. 3akoH Kysnona

https://m.edsoo.ru/9E§SKDQMD

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

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOro noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZGZ1]J

33

Hocurenn snektpuueckux
3apAI0B. DJIEMEHTaPHBIN 3apsii.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

35

[IpOBOTHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsza

Pewienue 3anad Ha npuMEHEHUE
CBOMCTB 3JIEKTPUUECKUX 3apPsI0B

https://m.edsoo.ru/USJR991PB

https://m.edsoo.ru/SXWWOSWIJ5



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

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymiecTBOBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "Jleiictere
3JIEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U JUAIEKTPUKHU"

DJIEKTPUUYECKUI TOK B MeTajulax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

40

41

42

43

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryinupoBaHue CUiIbl TOKa"

DNEKTPUYECKOE HANPSIKEHHE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HANPSHKEHUA"
ConpoTuBieHne MPOBOJHHKA.

VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUQSPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTNIEPEYHOT0 CEYCHHS U
Marepuana"

https://m.edso00.ru/4JDASGZNX

45

3aBUCHUMOCTH CHJIBI TOKa OT

https://m.edsoo.ru/VEZPE7Q8Q



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
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Juist
y4JacTKa Ieru

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa ¥ HANPSDHKSHUS Ha
pesucrope”

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTtopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUHN TIPU
MIOCJIEIOBATEIIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

52

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajlIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa Oma 1 pa3IuyHOTO
COCAUHCHUS HpOBO)IHI/IKOB

PaGora u momrHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna
JlaGopaTtopHnas pabota
"Omnpexnenenue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

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

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

https://m.edsoo.ru/VR92V8JHA



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
https://m.edsoo.ru/VR92V8JHA

ToKA"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTostHHBIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHe

Vpok-uccnenosanue "M3yuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

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

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €0 3HAaYEHUE 1T
JKA3HU HA 3emiie

https://m.edsoo.ru/R3IXXJCRVK

57

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme
"DneKkTpuuecKue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBUs. I1ocTOSHHDBIN
JNEKTPUYECKUHN TOK"

https://m.edsoo.ru/RTA1IBICS

58

KonTponbHas padbora no teme
"DneKTpruuecKue 3apsabl.
3apsoKeHHBIC Tena U UX
B3auMoencTBUs. I1o0CcTOSHHDBIHN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "[1oCTOSHHBIN
ANIeKTpUYeCcKHii Tok" /
Bcepoccuiickas npoBepodyHas

https://m.edsoo.ru/EQRLKPT1U



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

pabora

60

61

62

OmnbIT OpcTeaa. MarautHoe
0JIE BJEKTPUUYECKOTO TOKA
MarauTHo€e noJie KaTyIIKH C
TOKOM

[TpuMeHeHue 3JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
u3y4deHue padoThl
JJEKTpOoABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUUECKON
SHEPIuH. DNEKTPOCTAHIIUH HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpUYECKUE U MATHUTHBIE

https://m.edsoo.ru/GFS9PNC8B



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
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MATHUTHbIC 1
siBICHUS"

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie 1
siBjIeHus"

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

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

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOT'PAMME

14.5



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

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

MexaHnunueckoe OBHKEHUE.
MarepuanbHas TO4YKa

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE NpsAMOIMHENHOE
nBwkeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.edsoo.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

JlaGopartopHas paboTa
"Onpeznenenre yCKOpeHus Tena
IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboauoe nagenue teir. OnbITh
Tanmunes

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

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

https://m.edsoo.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 ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

Hororona. Cuna ynpyroctu. Cuna

9 o https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeitHas U yrioBas
CKOPOCTH

EHTPOCTPE eJIbHOE

10 Henpoctpemuressi https://m.edso0.ru/OSLFGWFZY
YCKOpEHHUE
IT I H .B

11 CPBRIH 3AKOH HIPIOTOHA. BEKTOP https://m.edsoo.ru/T4ADTURL3K
CHIIBI
Bropoii 3akon HeroToHa.

12 B https://m.edso0.ru/5SA28NGVEV
PaBHOzelicTBYIOIIAS CHIIa
Tperwnii 3axkon HrroTona.

13 PETHH 3AKOH HBIOTOH https://m.edsoo.ru/XPFYG64RM
Cyneprio3unus cui
P

14 CHLICHHE 33]1a% Ha HpHMCHCHHC https://m.edsoo.ru/GEM2S4HK9
3akoHoB HeroToHa

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

16 CHICHHE S/ 0 TeMe «HiTa https://m.edsoo.ru/HML1AMN12
YIPYTOCTHY
JlaGoparopHas paboTa

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

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
Pemenne 3amau mo teme «Cua

19 HHICHHE 31aT MO TEME «CA https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGoparopHas paboTa

20 "Onpenenenne kodpduimeHta https://m.edsoo.ru/CS6RD8K X8
TPEHUs CKOJbXKeHus"
P "3

21 CHICHHE SAMT TO TEME ~ SaKOHDI https://m.edsoo.ru/VT3T38KBU



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

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koupepenmus "/ BrmkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
uentpa (ConHeyHas cucremMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/VO2GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

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

26

PaBHOBeCuEe MatepuaibHOIN

TOYKHU. AOCOJIIOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmenT cusl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCue MatepuaibHON

TOYKH. AOCOJIIOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILCHUS.
MowmenT cunsl. LlenTp Tsxectn

https://m.edsoo.ru/GAMQW4SLS

28

29

Pemenue 3agad mo reme
"MowmenT cuinsl. L{enTp TskecTn"

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHu4ecKoe
nBmkenne. Bzaumoneicraue ten"

https://m.eds00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5J



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

KontponbHast pabora o Teme
"MexaHn4YeCcKoe ABUKEHUE.
BzaumoneiictBue ten"

https://m.edsoo.ru/J1BOUJ2YG

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3alMOJCICTBHE

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

32

33

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EHEF9

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

34

Mexanunueckas pabota u
MOITHOCTb

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

35

36

37

PabGoTa cuitbl TSDKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS

JlaGoparopHas paboTa
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTAILHON TTOBEPXHOCTH

CBsi3b 3HEPTUH U PaOOTHI.
[TorennmaneHast SHEPTHs

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P§

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXAaHUKE

JlaboparopHas paboTa
«M3yueHne 3aKoHa COXpaHEHUS

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVK8KJIXB



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

SHEPTUMN»

41

42

KomnebarenbHO€E ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOoaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

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

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACA6R4KS

45

46

47

48

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOIeOaHMsIX

JlaGoparopHas paboTa
«OrnpeneneHue 4acToThl U
nepuoJia KojaebaHui MpyKMHHOTO
MasTHUKa»

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuojaa konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckne BOJIHEL. CBoOMCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

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

https://m.edsoo.ru/QHBQ3U5XV

49

VYpoxk-koH(pepeHus

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

"MexaHUYeCKHE BOJIHEL B
TBEPAOM Tele. CelicMUYEeCKre
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccienoBanue

"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
KOoJICOaHHS U BOJHEI"

https://m.edsoo.ru/7YAJAVS57TM

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoaecOaHus U
BOJHEI"

SJ'ICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICKTpOMaF HUTHBIC BOJIHBI

CBoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koHpepenius "llxana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue

https://m.edsoo.ru/7ZE1J2VY03



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

AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBA3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewienue 3a1au Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MPUpo/Ia
cBeta. CKOpOCThH CBeTA.
BomnnoBrble cBolicTBa cBeTa

HcTouHuku ceera.
IIpssmonuHeiiHOE
pacrnpoCTpaHEHUE CBETA.
3armenuns Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aK0H
TIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaxKEeHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OITUYECKUX CBETOBOIAX

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7THV6E2W

https://m.edsoo.ru/R80OIT10S



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

yTJla IPeJIOMJIEHUSI CBETOBOTO
Jyda OT yrJia MajJieHus Ha
rpanuiie "Bo3gyx-crexkiao""

67

Ypok-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBS3b"

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

68

69

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccTOSHUS M ONTUYECKON CHJIIBI
coOuparoren TUH3bI"

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

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BBIE
npudops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

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

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasznoxenue 6Georo csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTPaTbHBIX
nBeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "ONBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/ESISL6TCH
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CIIEKTP Y BOCIIPUSITHIO LIBETA
MPEIMETOB MPU X HAOIIOICHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoiaHoBble

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

77 pgopa https://m.edsoo.ru/P922QVFIV
TJIaHeTapHasi MOJIEb aTOMa
IToctymartel bopa. Monens atoma

78 y p A https://m.edsoo.ru/OBJPHE0G2
bopa
Hcenyckanue v noriomeHme cBera

79 atomoM. KBauTtbl. JInnenyaTnie https://m.edsoo.ru/M9LRTHPCO
CIIEKTPBI
Vpoxk-mpaktukym "HaOmronenne

80 p P ™ " A https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKaHUSI

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHne aTOMHOTIO SiIpa.

82 p s https://m.edsoo.ru/IRVFSKOFK
Hyknonnas Mmoaens
PagyoakTHBHEIE TIpEBpAILEHNS.

83 A peppaitt https://m.edsoo.ru/RA796TPSP
H3otonsl
Pemrenue 3agad mo reme:

84 | 8 Y https://m.edsoo.rt/WX2HQP2S6

PannoakTuBHBIE peBpaleHUs

85 [Tepuon monypacmnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PaguoakTHBHBIE U3TYyYECHUS B https://m.edsoo.ru/X1J4002C4
IPUPOJIE, MENULINHE, TEXHUKE"
SlpepHbIe peakIny. 3aKOHLI

87 Aep peat https:/m.edso00.ru/YOQ2XMKOO0

COXpPAaHCHUA 3apAa0BOTO U
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MacCCOBOI'O YHUCECII

88

89

DHeprus CBSI3HM aTOMHBIX sIep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun'

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/0D4KHLQ4T

90

Peaknuu cuHTe3a u neaeHus
anep. ctouHuku 3Heprun
CoJHIa ¥ 3BE3]

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenmus "SAnepras
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUHN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsie sBIeHUS"

https://m.edsoo.ru/TBOXB9TUO

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosrie aBinenud"

[ToBTOpenue, o6oOIIEHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumonericteue Tea"

[ToBTOpenue, o6oOIIEHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 33j1a4 [0 TeMe
"TemoBele mpoLecco”

https://m.edsoo.ru/SUTJAFD6U

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

https://m.edsoo.ru/MMINLZOSQ
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96

[ToBTOpenue, o6odIICHNE.
Penienue pacyeTHBIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TenmoBbIX ABUTATEIICH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewenue pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMme "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, o6o0menue. Pabora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtaMH 110 TeMe "CBETOBEBIE
sBieHus"

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

https://m.edsoo0.ru/L3IYKVIINT

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, o600meHne. Pabora
¢ TekctamMu o Teme "KBanTtoBas
u siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

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

1.1

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUIN

1.4

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tl U (PU3MUECKUE SBJIEHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMCHIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

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




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B POPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
¢u3n4ecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMYIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHMS, CIEAYs MPEIII0KEHHOMY IIJIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUH U3MEPEHHUN coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb NPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIECHUN W

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




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIh30BaHMS (PU3UMUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuOoOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/7aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIATh BHICTYIJIEHUE MPE3EHTallMeN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaag B  JACATCIBHOCTL TI'PYIINIbI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAsA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
HCIIOJIb3ysl HW3YYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLINE (PU3NUYECKUE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJydYeHHOE 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

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

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCJIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINNOJHSTH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

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

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLUNbBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHUYHBIM PpUCYHKaM, COCTABJISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO MCITIONIb30BaHUs (PU3NUYECKUX 3HAHUHN B TTOBCEIHEBHOI
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMy U TEXHUIECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUKA U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MUECKOro COAEpkKaHMs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TIPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL ~ T'OTOBHOCTh

pazpemaTh KOHQIUKTHI

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

HCIIOJIB30BaTh N3yYEHHBIE IOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYecKue SBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(GU3HYECKUX BEIIMYNH

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

BBIPA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

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

1.7

pemiate pacuéTHbIe 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTH PacyEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBILACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSTEIHHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOd BeTW4HHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEpPEHUM: IIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI

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




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaXx (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-IIPAKTHUUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM U1 oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUS B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOPMYIHpYs TOUCKOBBIM  3arpoc,
HAaXOOUTh NYyTH  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(poOpManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAIIUU U3 OJTHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ, B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL  TOTOBHOCTh

pazpemaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3nena

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

1.1

Ou3uka — Hayka O Tmpupoje. SIBIeHUS NPUPOIBL.
®dusnueckue  SABJICHUA: MEXAHHYECKUE, TEIUIOBbIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsACHEHHE

Ha0JII0/1a€MOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TEN.
N3mepenune teMrepaTypbl P NOMOUIN KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEILIECTBA

2.1

2.2

23

CrtpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JBuxenne wyactuil BemiecTBa. CBA3b  CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMIeparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAHHC




ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHUE Ta30B,
KUAKOcTeH M TBEPABIX  (KPUCTAIMYECKMX)  Tell.
2.4 B3aumocBs3p MeXJy CBOWCTBAMH BELIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

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

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBVDKCHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBUKECHUE
12 Ckopoctb. Cpennssi CKOpPOCTb IPU HEPAaBHOMEPHOM
' JBHKEHNH. Pacuér myTH U BpeMEHH JIBUKECHHUS
SIBnenue uHepuuu. 3akoH uHepuuu. BsaumopeiictBue
33 TeJl KaKk IPUYMHA U3MEHEHUS CKOPOCTU ABUXKCHUSA TEIL
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIECHCTBUS TEI
16 Cuna ynpyroct u 3axkoH I'yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTeHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec Tema. HeBecomocTs
13 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
39 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHI/Ie CKOpPOCTH  PaBHOMCPHOTO  IBUIKCHUS




(wapuka B KMOKOCTH, MOJEIU  3JIEKTPHUYECKOTro
aBToMOOWIE W Tak pjanee). OmpeseneHue cpenHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  II0THOCTU
TBEPIOTO Tela. OnbITHI, J€MOHCTPHPYIOLIHUE
3aBHCUMOCTh PACTSDKEeHUs (nedopMmaruu) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPLI IBUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

+ YBEJIMUEHUS 1aBIICHUS
4o JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMU, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [IHeBMaTH4yecKre MallIuHBbI
3aBUCUMOCTh  JIaBJCHUS JKUJKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagoxc. CooOIIAONTHECS COCY/IBI.
I'nnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunnel
45 CYIIECTBOBAHUS BO3AYIIHOW oOomouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 Wzmepenue atmocgepHoro nasieHus. IlpuGopsr s
. M3MepeHust aTMOC(hEepHOro JaBIeHUS
JleficTBre >KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

UccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
0o0béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeineHue  eé

Irpy30I10AbEMHOCTH

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

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIUECS COCYIIBL,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, HMOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTD
53 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
54 [IpumeneHnue nmpaBuia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tonnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS W
' COXpaHEHHUs MEXaHUYECKOW IHEPTUn
59 [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  Mpu




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue ycaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIBITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopgenu  TBEPAOro, JKUAKONO M ra3000pa3HOro
6.2 cocTossHUM BemlecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
Teopuun
6.4 CmauuBaHue M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
6.6 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl H3BMEHEHUsI BHYTPEHHEN
. SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
68 Bunel temonepenadyn: TEMJIONPOBOJHOCTb, KOHBEKLUS,
. U3JIy4yeHue




KoanuectBO  TEMIOTEHL VnenbHas  TEIIOEMKOCTH

6.9
BEIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
. VY nenvpHas TEIoTa IJIaBICHUS
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BiaxxHocTh BO31yXxa
6.14 DHeprus ToIMBa. Y ieibHasi TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTelnd U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OneiTbl 1O OOHApYXEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBaeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITUHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYpPBI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUU Tela B
pe3yibTaTe Teruionepeaady U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUA TeII000MEeHa npu




CMEIIMBAHUH XOJOJAHOW U rOpSYEN BOJIBI.

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

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

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

HHCA, CHCTra.

TexHudyeckue  yCTPOWCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMN cyneprno3unuy JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. aﬂeMeHTapHBIﬁ

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

ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHUKY IIOCTOSHHOIO TOKA




HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTSX M ra3ax
- Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[locnenoBarenbHOE M MAapaJlICIbHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyina — Jlenna
13 DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuToB
715 MarnutHoe mnosnie. MarHutHOoe 1IONe 3eMIIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmnelT Opcrena. MarauTHOE 1OJIE AIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 ONEeKTpOABUTaTENb MOCTOSTHHOTO TOKa. Mcnosbp3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOpTE
Oneiter  @Papages.  SIBneHuMe  IEKTPOMAarHUTHON
7.18
nHaykuuun. [Ipasuno Jlenna
DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JNEKTPUYECKOM  DHEPIHUH. DNEeKTpOCTaHIMU  Ha
BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHUIO AJICKTPHU3AIUN TEJ WHIYKIIHEH

U IIPU CONPUKOCHOBEHMH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  HaA
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS  HANPSIKEHUW  TpHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BbIINIIEMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux oObenMHEHWH U pasneneHuu. FccnemoBanue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBlieHWs ToKa B Karymke. M3ydyenue

)ICfICTBI/IfI MAaroHMuTHOIO IoOJisI Ha IPOBOJHHUK C TOKOM.

KonctpynpoBanue " HA3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO SABJICHUSA 3J'ICKTpOM3FHPITHOI>i HHAYKIUU:




HUCCICIOBAHUC W3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE MoJje 3eMiiu, Apeid MmoCcoB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoWcTBa: 3IIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIECKTPUYECKON DHEPIUU,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENH, JIIEKTPOMArHUT, JJIEKTPOJBUTATEINH

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx anementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasznena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexannyeckoe aBuKeHHE. MarepuanbHas —TO4YKA.
‘ Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasaomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Ipu
8 HEPABHOMEPHOM JABH)KEHUHU
95 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHEMHOE
' JIBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. Ilepuon n
8.7 yactota oOpameHus. JIluHeliHass W yrjioBass CKOpPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIMIT Cynepno3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CHJa TPEHUS CKOJbXKEHHs, CHJIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TITOTEHUS.
' Yckoperne cBOOOTHOTO MaCHHS
815 JBuxenne  munaHer  Bokpyr  Connma.  IlepBas
' KoCcMHYecKasi CKopocTb. HeBecoMocTh 1 neperpysku
%16 PaBHOBecue  MarepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmysnbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexannueckasi paboTa u MOILIHOCTh
822 PabGora cun TsaxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHepPrus Tejia, MOTHATOrO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTIUU
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPrUU
[TpakTueckue paboThI:
Omnpenenenne CpeaHEel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IlapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUsl Telna MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

HpOBepKa THIIOTE3LL: C€CJIM IPU PABHOYCKOPCHHOM




8.28

8.29

JBIKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
KoddduimeHTa TpeHus CKoubxkeHus. OnpeneneHue
kEcTkocTH TpYKUHBL OmpenercHne padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBWKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CUJIBl  YOpPYrocTM  NpH  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBMXKHOTO W TIOJBHXKHOTO

0JIOKOB

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

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHHUA U YCKOPCHU S, PAKCTHL

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
97 MareMatrnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatieHue sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxatomue koJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHBlEe M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHWYeCKUe BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUOAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHWi

MPYXUHHOT'O MasdTHUKA




UccnenoBanne 3aBUCHMOCTH Tepuojaa  KoJeOaHWi
IIOABCHICHHOTO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBHCHMMOCTH — Tepuojaa  KoJeOaHWI
MPY>KUHHOTO MasTHMKa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl rpy3a 158 )I(éCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYecKkne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHoe II0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbI€ cBOMCTBaA cBETa
10 [TpakTryeckue paboOTHI:
10.4 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHWTHBIX BOJH C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpoOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHuKH cBeTa
11.2 IIpssMonMHENHOE pacpOoCTpaHEHUE CBETA
1 113 Otpaxenue cBera. [1mockoe 3epkaiio. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [ToHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 JIunza. Xop nyyen B IMH3E




11.6

11.7

Onrtryeckast cuctema QoToanmapara, MHKPOCKONA |

TEJIECKOIIA
I'maz kak onTtudeckass cucrema. biuzopykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criekTp. OnbiTel HeloTOHA.

CrnoxxeHue CeKTpaJbHBIX 1[BETOB. Jlucnepcus cBeTa

[TpakTuyeckue pabOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTH

yriaa — OTpaXxeHUs

CBETOBOTO JIy4a OT yTIJja MaJIcHHS.

W3yyeHue XxapakTepUCTUK U300paXeHUs MMpeaMera B
IUIOCKOM 3€pKalie.

HccnenoBanre 3aBUCHMOCTH  yIJIa  MPEIOMIICHUS
CBETOBOT'O Jiyda OT yIJia MMAJCHUS Ha TPAHUIIEC «BO3AYX —
CTEKJIO».

[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAFOIIIEH JTHH3bI.

OMBITHI IO PA3JIOKESHUIO OEIIOr0 CBETa B CIEKTP.

OneITel 1O BOCIIpHUATHUIO IBETAa MPEAMCTOB IIPU HUX

HaOJII0/IEHUU Yepe3 I[BETOBbIE QUIILTPHI
dusndeckue sABIEHUS B npupoze: 3arMeHus ConHuoa u
JlyHbl, 11BE€Ta TEJ, ONTHYECKHUE SIBJIEHMUSI B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

Texuuueckue YCTPOﬁCTBaI OYKH, IMEPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

OneiTel Pezepdopna u miiaHeTapHas MOJENb aToOMa.

Mopneins atroma bopa

12 12.2

12.3

I/ICHYCKaHI/IC Hn IIOTJIOMICHUE CBC€Ta aTOMOM. KBaHTBbI.

JInHelyaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs

12.4

CTpOGHI/Ie ATOMHOTO  sAApa. HyKHOHHaH MOACIb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHbie npeBpamieHus. llepuon momypacnana

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX sijiep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. VIcTouHUKN 3HEprun
' CounHua u 3B€31
129 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' M3JIy4E€HHI Ha )KUBBIE OPTraHU3MBbI
[TpakTuyeckue paboOTHI:
HaGnioieHne CIUIOMIHBIX Y JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHUE HHEPrUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue paaroakTuBHOTO (hoHA
®duznueckne SBJIECHHS B IPUPOJE: ECTECTBEHHBIN
paZioaKTUBHBII ¢om, KOCMHYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAIOB,
JICHCTBHE PAJUOAKTUBHBIX H3JIIY4YCHUH Ha OpPraHu3M
4eJI0BeKa
1912 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH U UX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTU SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHMX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U UCIOJB30BaHUE MX JUIsl peuleHus] y4eOHbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3UYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJNIB3YsI PYHTAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

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

Bnagenue ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
coOJIOIeHHsT MPaBWJI O€30MaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €r0 PE3YIbTAThI, (HOPMYIHUPOBATH BBHIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOMUIl H
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BIACHEHHS (1)H31/I‘ICCKI/IX IMpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJOBHE 3aayM,
BBISIBJISATH HEJOCTAIOIIME JIaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CII0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUsl (PU3MUECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEOOXoauMmble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIeH cpele; MOHUMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (PHU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(U3UYECKOTO COJIEpP)KaHUS C HCIOJIB30BaHUEM HH()OPMAITMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUH YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOro CONEep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




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

Kox

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JBUXKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuéTa.

OTHOCHUTEIBLHOCTh JABUXKXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHsas ckopoctb. Dopmyna s

1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JNBIKEHUE. 3aBUCHMOCTh KOOPJIWHATBHI TENa OT
BPEMEHH B CIy4ae pAaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 (1) =x,+vt
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UJIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepeMenIeHus,, MyTH, KOOPIWHATHl TMPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl TeJa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
S =vg # i+ ay = ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JIBH>KEHUU
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUH YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOpPAMHATBl IpU CBOOOJHOM MAJCHUM Tejla 110
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUS Teja 10 OKpyxkHocTu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampapieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHS YCKOPEHUS:

1.6
2
a. = v
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBleHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CHIIBI, ICHUCTBYIOIIECH Ha
TEJ0
Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
12 TpeHue mokosi U TpeHHUE CKONbXeHUs. DopMyIna JJist BEIYUCICHUS MOIYJISI CUJIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

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

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

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

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

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckass MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIUAJIbHAasA SHCPIus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYISCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BRIYUCIICHUS MOTEHIIHAIBLHOM




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
L.19 3aKOH COXpaHEHUs1 MeXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Mowmenrt cunbi: M - FL
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ] mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TENA.
@dopmyna s BBIYMCIICHHS IaBJICHUs TBEPIOTO Tena:
F
P=—-
191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
. I'mapocraTnyeckoe naBleHUE BHYTPHU KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBnuueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lnaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMIA.

®dopmyia, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHUI:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu mnpu

KoJie0aTeIbHOM JABHXXCHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAaHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'paHUIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(pUIIMEeHTa TPEeHHsS CKONbKEHUS; paOdOThl CHIIBI TPEHHUS, CHUIIBI
YIPYTOCTH; CPEIHEW CKOPOCTH JBWKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka INpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIErO HA phIvar;
paboThl CWJIBI YNPYTrOCTH MNpPH MOABEME TPy3a C IMOMOIIBIO HEMOIBHXKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpY:KEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUs OpyCKa OT yrila HakJIOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHOJa
Kojie0aHuM MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHHE HE3aBHUCHUMOCTU IepHoja KoJeOaHUH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue sA61eHUs 6 npupoode: TPUMEPHl JBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTEMBI,




PEAaKTUBHOE BHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUs Ha KUBOW OPraHW3M, IUIABAHHUE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

13 COOOILAOIIMECS] COCYAbl, YCTPOHWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BeliecTBa. Mojienu TBEPOro, KUAKOTO M Ia3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

25 JBmwxkenne uactul BemecTBa. CBA3b CKOPOCTU JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, muddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxatue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsas sneprus. Pabora u Termonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEpPIrun

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTD, KOHBEKIUS, U3IIy4CHHE
HarpeBanue wu oxnaxnenue ten. KomudectBo  TemynoTsl.  YjaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIEcce

510 UCnapeHnuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelbHas TerioTa

. napooOpa3zoBanus: L = O/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJIM3AallN. YILCJIBHaSI TCILJIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0/m

[punuunst padots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJNIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYACJIbHONW TEIUIOTHI
IJIAaBJICHUS Jbja. lMccnenqoBaHWME M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3JIMYHBIX YCIOBHUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHU XOJIOAHOW M

FOpSI‘I@fI BOJIbI; IIpoHeCcCa NCIIapCHUs

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
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Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onektpuueckoe mnone. Hanpsxk€HHocTh anekTpuyeckoro mnois. [IpuHiun
CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudecknx 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apA/bl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
310 Pabota u momHOCTS A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
319 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKLIHUH
113 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3auMoaeicTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTHBICHHUS  PE3UCTOpAa;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsAKCHHA Ha KOHLaX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOT0 CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITu, Apeiid MOI0CoB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
IPEIOXPAHUTENHU, DSJIEKTPOMArHuT, 3JIEKTPOJBUTraTeNlb IOCTOSSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xoxa nyueit B nunze. DokycHoe paccTosiHue JIMH3BL. OnTudeckas cuia
' auH3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OntTuyeckue mpudopsl
IIpakxmuueckue pabomoi
M3mepeHue onTHYECKO cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSTHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U N300paxeHUs,
326 KOTJ1a MpeIMET PacIoyio’KeH B TBOMHOM (hokyce), moka3aTess MpeIoMIICHHSI CTEKIIa.
) UccnenoBanme cBoiicTBa M300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; N3MEHEHNUs (OKYCHOTO PAcCTOSIHHS ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEIOMJIEHHsS] CBETOBOrO Jyya OT yIJjla MaJeHUs Ha TpaHUle
«BO3J1yX — CTEKJIO»
397 Qusuueckue senenus 6 npupooe. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
il PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-u3nyueHus. Peaknumn anbga-u Oera-

pacnana




4.2 Omneiter Pe3epdopna o paccesauto anbda-dactuil. [Lmanerapnas Mozenb atoma

4.3 CoctaB aroMHOro sifjpa. M3otornsl

4.4 [lepuon nonypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiCTBUE paAMOAKTUBHBIX U3JIyU€HUN Ha OPraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYATbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKka




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

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaborandoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppikun .M., UBanoB A.M. AkunoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypPOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotanHoe [leppimkun .M., I'yrauk E.M., iBanoB A.U. u ap.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

7 KIIACC

®denepanbHblil ['ocy1apcTBEHHBIN 00pa3oBaTeNbHbINA CTAaHAAPT OOILETO
obpazosanus (OPI'OC OOO). - M.: [Ipocsemienue, 2024 r.

[IpumepHbIe TporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus. - M.:
[Ipoceemienne, 2024 r.

AranoB A. B. ®u3uka BOKpYT Hac: KaueCTBEHHBIE 3aauu 1o ¢pusuke / A. B.

AranoB. — M.: Jlom nienaroruku, 1998 r..



Bytsipckuii I'.A. DkcniepumenTanbabie 3agaun o gusuke/ I'. A. ByTbipckuii,
10. A. CaypoB. — M.: IIpocBemienue, 1998 r..

Kupuk JI.A., ®uznka-7, caMOCTOSTEIbHBIC M KOHTPOJIbHBIE pabOThI. — M:
«Hnexkcay», 2025 r.

Kabapaun O. ®@. 3apauu o ¢usuke / O. @. Kabapausn, B. A. Opnos, A. P.
3mwiboepman. — M.: Jlpoda, 2025 T.

[leppiikun A.B., I'yrauk E.M. ®@usuka. 7 knacc. — M.: Ipoda, 2024
®usuka. Tectol. 7 knacc (aBropbl: H. K. Xannanos, T. A. XanHaHoBa).
®uszrka. CaMOCTOSTENbHBIE M KOHTPOJIbHBIE pad0ThI. 7 Kilacc (aBTopbl: A. E.
Mapom, E. A. Mapon). — M.: [Ipoda, 2024

dusuka. [lunakruaeckue Matepruansl. 7 kiace (aBTopsl: A. E. Mapow, E. A.
Mapon). — M.: [Ipoda, 2024

®dusuka. luarnoctudyeckue padbotel. 7 kiacc (aBropsl: B. B. [Ilaxmaroga, O.
P. llledep). — M.: [Ipoda, 2024

®duzuka. COOpHUK BOMPOCOB M 3aja4. 7 kiacc (aBTopsl: A. E. Mapon, E. A.
Mapon). — M.: lIpoda, 2024

8 KJIACC

1. ®enepanbublii ['ocynapcTBeHHBIN 00pa30BaTENbHBIN CTaHAAPT OOLIETO
obpazoBanus (PI'OC O0O0O). - M.: [Ipocsemienune, 2025 r.
2. [IpumMepHBIC TPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHus. - M.:

[Tpocsemienne, 2025r.



3. Kupuk JI.A., ®usnka-8, caMocTosTeNNbHbIE U KOHTPOJIbHBIE paOOThL. — M:

«Hmekcan, 2024 1.

9 KIIACC

1. ®enepanbHblii ['ocy1apcTBEHHBIN 00pa30BaTEeIbHBIN CTaHAAPT OOIIETO
ob6pazoBanus (PI'OC O0O0O). - M.: [Ipocsemienune, 2026 r.
2. [IpuMepHBbI€ TPpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus. - M.:

[Ipocsemenne, 2025 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

7 KIIACC

http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru

http://www.e-science.ru/physics



http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/

http://somit.ru

8 KJIACC

http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/

http://somit.ru

9 KIIACC



http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/

http://somit.ru
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