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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus ydeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alli0 HU3yYCHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe y4YUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TakKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (IO Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yYaroIINXCs.

[TporpaMma no Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell MporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJloruel, acTpoHOMUEed © (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeNoCTaBIseT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOrO0 METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOYYeHUS TOCTOBEPHBIX 3HAHHUIA O MHpE.

Opnna U3 riaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

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

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKKM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
OIlpefiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepanuu, peann3yroNIMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHHs OOYyYarolMXCsi K HaydYHOMY
U3yYCHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHHE TPEACTABICHUNA O POJHM (U3UKHU U1l PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHANIBHON JeATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpamMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

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

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX pACUYETHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buzngecKux MOJIETIEH, TBOPUYECKUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOIATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
JabopatopHble  pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ WHpopMalmenn (HU3NIECKOTO COACpKaHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpodheCCHOHATIEHON ESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKON HAYKH.



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

[Tpennaraemseiii B mporpaMmMe 1o (pusuke mnepedeHb J1adopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOTO SK3aMeHa 10 (pU3UKe.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMUUUHBIL. M3MepeHue Quanyueckux BelUyuH. DPuznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJIEHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBIDKCHHUE TUIIOTE3, SKCTICPUMEHT TI0 MTPOBEPKE THUIIOTE3, OOBICHEHNE
HaOmomaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®Duznueckue npubOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI ISJICHUS IIKaJIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue TeMmmeparypbl HOpH MOMOIIHM >KHAKOCTHOIO TEPMOMETpPA H

JaTyuKa TeMIEepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHavaibHbIE CBEJACHUS 0 CTPOCHUM BellleCcTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne yactul BemlecTBa. CBSA3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEIIIECTBA: NMPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH HHEpUUU. B3ammojelcTBHe Ten Kak NpHYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3Mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomasa cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IPUPOJIC U TEXHUKE.
Hemoncmpauuu.
1. HalnrogeHue MexaHMUECKOTro JIBHXKEHUS TeTa.
2. U3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEIl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpepneneHure CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TMIPUIIOKEHHOM CHUITBI.

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

JlaBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTb JABJICHHS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEMN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  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 €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTB. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

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

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIJIONEepeaauH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y A€NIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TermnoBeix apurareneit KIIJ[ temmoBoro nmBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO IBUKEHHUSL.
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Hab6nronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU W3MEHEHHH OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOW M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHON TEIUIOTHI TJIaBICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro nods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 110J1€ 3€MJIM M €TO 3HAYECHUE JUIA KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJiupoBaHUE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHuTHOTO TOJS  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

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

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

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

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

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

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIMaNnbHAast SHEPTUs CKATOW NPy KUHBI. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU TP ABHXKEHUU Tela MOoJ ACHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHOM CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBMXKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

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

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

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOGmronenue koneOaHUM Ten MOJA JAEUCTBHUEM CHUJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOMA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300PAKECHUS PEMETA B TIIIOCKOM 3€pKajle.

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

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETa B CHEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTJIoNeHre ceeta atToMoM. KBaHThI. JIMHEeWYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOIO M MACCOBOIO YHCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacCTULBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 000OmIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUnBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



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

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, YTO OOYyYaIONIUECS BBIMIONHSAIOT 3aJaHMsI, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAyYHO OOBSICHITH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

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

OOBSICHATh HAYYHBIC OCHOBBI HanOOJee BaXHBIX TOCTIKCHH COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCIIOIB30BAHUS PA3INYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccieqoBaHne 0000IIaroero xapakrepa. Moynb 3aBeplIaeTcsi MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 0Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMS:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KAa4ueCTB (PU3NYECKOW HAYKU: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi 0O€30MacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

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

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE y4YacTH€ B PEIIEHWU MPaKTUYECKHX 3a/ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha NPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

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

e - TIOBBIIGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B NPHOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

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

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TpoTrpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue J1elicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NICCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 000OILEHNUS U BBIBOJBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXXHOE JalIbHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
otOope MHPOPMALIMM WIA JAHHBIX C YYETOM MPEIOKEHHON y4ueOHOI
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJauyl HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

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

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHus (U3NYECKUX 3HaHU;

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

CaMOCTOATENLHO COCTABJISITh AITOPUTM PelIeHUs GU3HUECKON 3aaul WIIN
IUTaHa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYallly U TpeJyiaraTh MiaH e€ N3MCHEHNUS,
OOBSCHATh TNPHUYMHBI  JOCTIDKCHUS]  (HEJIOCTHUKEHHUS) PE3yJIbTaTOB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
GuU3MYECKOTO WCCIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENCTB, W3MEHHBIIMXCS CHUTYyallUid, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yiIbTaTa IeJIU U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHHS ¥ JIOTHKY JIPYTOTo;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHun (PU3NIECKUX 3a/1aud Uiu
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMH TENaMU, KUIKOCTAMU U
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) Mo ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUpojJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbuznyeckre BeJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUd, AaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJb3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBecUs phiuara (0s10ka),



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

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

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]lad, OLEHUBATh PEATTUCTUUYHOCTD
NOJy4€HHOH (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBIM pe3yNlbTaT, HAaxXOAUTh OIIMOKM B XOJAE OIbITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaATH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAU COPUKOCHOBEHMS TEJI, CHJIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHUX BEIIMYUH B BUJE



MPEIOKCHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOJABI IO pe3yibTaTam
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PUIMEHT MONe3HOro ACHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEII0KEHHONW WHCTPYKIIMH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPhl  (HAXomuWTh  HWHMOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
nH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECUYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUWHBIN ammapar Kypca (OUM3HMKH, COIMNPOBOXAATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
0O513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEJIbHOCTh  TIPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA Iap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpuUcTajUIn3anus (OTBEp/IeBaHKE), KHUIICHUE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAsT UHIAYKIIHS)
0 OINHUCAHWID MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWULIPHBIE SIBIIGHHST B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MooCcCoB, pOJdb MAarHUTHOTO TOJISI IJI KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHIST YHEPTHUS, KOTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAas TeEIUioTa
IUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAS BIAXXHOCTb BO31yXd, JJIEKTPUYECKUN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (HOPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUM,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peleHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEoOXoaAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIOJIb3Yysl OMHCAHME HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, €IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nyeCKuX CBOWCTB Te (KANMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEWCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
pOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMNEPEYHOrOo
CEYEHMS U Y/IEJIbHOIO CONPOTHUBIICHHS BEIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPEaO)KEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIUMBI JCWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (TPUMEPDI), FNEKTPUUECKUE
NPEIOXPAHUTEIH, HNEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHBIM U MapaljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUECHHUS AIEMEHTOB JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COONIOIECHMUS
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW K IYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
MPOEKTHOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Jja4aMH, CJIE€IUTh 3a BBINOJIHEHHUEM IUIaHA JCHCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koH1y 00yueHust B 9 kijiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAHUS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
MaJIecHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHne O0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIUBEI, ABMKEHUE TIaHeT COMTHEYHON CHCTEMBI, PEAaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIy4EeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCThb Tella IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEprus, TOJHAs MEXaHWYecKash >SHEeprus,
MIEPHOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (M3WYECKUH CMBICT HCIOIL3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHMS 3apsIIOBOIO M MacCOBOTO YHCET



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (HHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHA
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX W JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUEe u3MepseMoi BelduuuHbl ((POKyCHOE paccTosiHHe
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadalbHOM CKOPOCTH, IEpUoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl IMOJYYEHHOW  3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyuaTh OCHOBHBIE NIPU3HAKKM HM3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHHUA (B TOM YHUCIHE:
CHHUIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH W  HEOOXOoauMble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKaJie U COOUpAroLEeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHpOpMau (U3HNUECKOTO COJIEpKAHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYSI MOMCKOBBINA 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX NCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIOJB30BaTh  HM3YyYCHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METOM ITO3HAHUS 2 1 bubmmorexa [JOK
’ Y4 s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>KeHUEe U B3aUMOJICCTBUE YACTHII ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHHHECKOT ABHACHH https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBblIe iBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
)
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakTnuyeckue fI[:;'?eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI

®u3uka — Hayka O pUpoE.

1 SBnenus npupoabl. Puzndeckue 1 https://m.edsoo.ru/3¢9c9366
SIBJICHUS
MexaHnndeckue, TIUIOBEIC,

2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS
duznuecKue BEIUYUHBI U UX

3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
VYpok-uccnenosanue "M3mepenue

4 TEMHCPATYPHL HIpH HTOMOTIH 1 1 https://m.edsoo.ru/2312¢9d7
XKHUJKOCTHOTO TEPMOMETpA U aTUMKa
TeMIEpaTyphl"”
Kak ¢usuka u agpyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT MPUPOY.

5 EcrecTBeHHOHAy4HBIN METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIEH
VYpok-uccnenosanue "lIposepka

6 FHHOTESBE: ATLHOCTL TOMETa 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymeHHOTr0 TOPU30HTAIIBHO,
TeM 0OO0JbIIIE, YeEM OOJIBIIIE BEICOTA




mycka"
Crpoenue BeniecTBa. ONBITHI,

JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHHUEC BCIICCTBA

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

10

JIBM>KEHUE YacCTHULl BELIECTBA

VYpoxk-uccienoBanue «OmnbIThI IO
HaOJIFOJEHUIO TEIJIOBOrO
PaCIIMPEHHUS Ta30BY

ArperaTHLIe COCTOsAHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

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

11

B3aumocBsi3p MeX1y cCBOWCTBaMU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OCoOEeHHOCTH arperaTHbIX COCTOSHUM
BOJBI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH>KEHUE

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

13
14

Ckopoctb. EnnHuiiel ckopoctu

Pacuer IMyTHU U BpCMCHU JIBUKCHU

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

15

16

17

Wueprus. 3akoH HHEPITUH.
B3anmogeiicTBre Ten Kak npuynHa
W3MEHEHUS CKOPOCTH JIBHKCHHS Tell

[TnotHOCTH BemecTBa. PacueT macchbl
1 o0beMa Tena 1Mo ero MIOTHOCTH
JlabopaTopHas pabota
«Ornpenenenue MIOTHOCTH TBEPAOTO
TeIay

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

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

https://m.edsoo.ru/766f1f89




Pemrenue 3agaud mo reMme "I1IOTHOCTE

18 | https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuiia KaK XapaKTepuCTUKa

19 B3auMoaercTBug Ten. Cuiia https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
3aBUCHMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(medhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

21 SIsnenue tarorennsa. Cumiaa TIKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSKECTH U

22 Mmaccol Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 o reMe "Cuna tsoxecta"
Cuita TsoKecTH Ha WX IIaHETax.

23 APYT hitps://m.edsoo.ru/384f287b
duznyeckue XapakTepUCTUKU TITaHET

24 N3smepenune cun. JJuaamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTth https://m.eds00.ru/594bb9cd
CrnoskeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJAHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOnelicTBYIOIIAsA CHIT
Pemrenue 3agad mo reMme

27 " . " https://m.edsoo.ru/78755da8

PaBHOelicTBYIOIIIASA CHIT

Tpenue cKONbXEHUS U TPEHHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast pabota «13yuenune
3aBUCHMOCTH CHUJTBI TPEHHS

29 https://m.edsoo.ru/99easef7

CKOJIBKCHHUA OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAOIINXCS




30

MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOJICHCTBYIONICH CUIIBI

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

31

Pemenue 3anau o remam: «Bec
tenay, «['padpudeckoe n3odbpaxenue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHI»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas padboTa no remam:
«MexaHndeckoe TBUKECHHEY,
«Macca, III0THOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHIY,
«Cubi»

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

33

34

35

Hasnenne. CriocoObl yMEHBIICHUS U
YBCIIUUCHUA JaBJICHUSA

JaBieHwne raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaya naBiieHust TBEPABIMU
TeJaMU, JKUIKOCTSIMHU U Ta3aMH.
3axoH ITackas

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

36

37

38

HaBHeHI/Ie B XXUJKOCTH U Tra3c,
BBI3BAHHOEC lleﬁCTBI/IeM CHJIBI TAXKECTHU

Pemenue 3amau mo treme «J/laBineHue B
’KHIKOCTH U rase. 3axkoH Ilackais»

Coobmarommumecs: cocy/sl

https://m.edsoo.ru/8e8367b5

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

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

39

40

I'mppasnnueckwmii npece

Manomerpsl. [lopuiaeBoi
YKUJKOCTHBIN HACOC

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emn. [TpudauHb
CYILLIECTBOBAHUS BO3yIIHON
000109kH 3eMit. 3aBUCHMOCTh
aTMOoCc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI

https://m.edsoo0.ru/9249b692

42

43

Bec Bo3ayxa. ATmocdepHoe
JlaBJICHUE

N3mepenue atMochepHOTo AaBJICHUS.

OmnsitT Toppuuennu

https://m.edsoo.ru/ccd4dads

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

44

3aBHCUMOCTBH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTBI HAJl YPOBHCM
MopsI

https://m.edsoo.ru/6¢c48c524

45

46

Bapomerp-anepoua. AtmocdepHoe
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX

Pemenue 3ana4 no reme
"ATmocdepHoe naBieHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPY’KEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopnas pabota
«OmpeneneHne BEITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHJIKOCTh)

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

49

Jlaboparopnast pabota 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca

Teja B BOJIE OT 00bEMA MOTPYKEHHOM

B XXUJIKOCTH 4aCTH TEJa»

https://m.edsoo.ru/3c11398¢

50

IInaBaHue Temn

https://m.edsoo.ru/celf25ac




51

52

53

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpejiereHue e€ rpy30mno bEMHOCTH"

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B»

Mexanunueckasi paborta

https://m.edsoo.ru/ce4a8f8a

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

https://m.edsoo.ru/8a8cac47

54

55

56

MorHocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
MOIbEME 110 JIecTHHUIE"

[Ipocteie MexaHnu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

https://m.edso00.ru/4395592¢

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

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

57

KonTponbHas padota no teme
«/laBneHue TBEpABIX TEN, KUIKOCTEH
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

Peseprubrit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPbIX T,
JKUIKOCTEH U Ta30By /
Bcepoccuiickas nmpoBepouHas padoTa

https://m.edsoo.ru/76988618

59

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota

«MccrnenoBanue ycioBUid paBHOBECHS

phIyara»

0.5

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

60

Pemmenue 3amau mo TeMe «Y CI0BUS

https://m.edsoo.ru/6d1cdc72




61

PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTBust
MexaHusma. JlaboparopHas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

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

62

Pemrenne 3agau mo teme "Padora,
mMormtHocTh, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

64

65

66

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIPENEICHHE
WU3MEHEHUS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaTbIBaHWM TeJa 110 HAKIIOHHOM
miockoctu"

KonTponbHas pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

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

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

https://m.edsoo.ru/fbb989ba

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

67

68

PeseprubIit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe ABMKeHIE"

PesepBHelIit ypok. Pabora ¢ Tekctamu
o teMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

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

https://m.edsoo.ru/281b265¢




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

OcCHOBHBIE TIOJIOKECHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIE IOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJICKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEpIOro, )KUAKOTO U

3 a PAOTO, K _ 1 https://m.edsoo.ru/7236c9f9
ra3o00pa3HOro COCTOSTHUI BeIllecTBa
OOBsicHEeHHE CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHH BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUHu

5 Kpucrannnueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
CmauuBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/8bb5494b
[ToBepxHOCTHOE HaATsIKEHUE

7 TenmoBoe pacuIMpeHre U CxKaTue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TeMIiepaTypbl

8 CO CKOPOCTBIO TEINIOBOTO ABMKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]
Buytpennss sueprusi. CriocoObt

9 yTp p . 1 https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEH SHepruun

10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2¢

11 Ypok-koupepenmus "TIpakTruueckoe 1 1 https://m.edsoo.ru/47298c48




12

HCII0JIb30BAHUE TETJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KomnnuectBo TeIuioTrl. Y aenbHas
TEIUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.

TerooOMeH 1 TEIIOBOE paBHOBECHE

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

14

15

16

17

Jlaboparopuas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonudecTBa TCIIIIOTHI,

HGO6XO)]I/IMOFO AJI1 Harpe€BaHus TEJj1a
" BBIACTIACMOTO UM ITPH OXJIAKACHUN

JlaGopatopHnas pabota
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTsa'

DHeprus ToIMBa. Y AenbHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

18

19

20

[InaBnenue u oTBepIeBaHUE
KPUCTATIMYECKUX Tell. Y ieJbHast
TEeII0Ta TUIaBJIEHUS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IIaBJieHus npaa"

[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/5¢93abab

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

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

21

Kunenwne. Y aensHas Temiora

https://m.edsoo.ru/edc6ce3f




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJBLHOM BJIAXKHOCTH BO3yxa'"
Pemenue 3agau Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa

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

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

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TerroBeIe ABATATEIN U 3aIIATA
OKpY>Karoleu cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
JHEPIrUH B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

https://m.edsoo.ru/dfea43fc

28

KonTponbnas pabora no teme
"TerioBEIe saBieHUA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"

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

https://m.edsoo.ru/1de2a6dc




31

32

33

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH Kynona

DIJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 371€KTPUUYECKOT0
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsios.

DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

https://m.edsoo.ru/9753c¢836

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

https://m.edsoo.ru/d5afc8eb

34

35

36

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apAa

Pemienue 3aa4 Ha NpUMeHEHUE
CBOMCTB 2JIEKTPUYECKHUX 3apsAI0B
DNEKTPUUECKUH TOK, YCIIOBUS €70
cyuiecTBoBaHus. VlcTouHuKH
NMEKTPUYECKOTO TOKA

https://m.edsoo.ru/f2d4al34

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

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

37

38

39

JIerCcTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3JIEKTPUYECKOTO I10JIs1 HA
MPOBOJHUKHU U JUAJIEKTPUKHU"

3JICKTpPI‘ICCKHfI TOK B MCTaJlllax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/acle7251

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

https://m.edsoo.ru/23935322

40

DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTu

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlaboparopHas pabota
"N3mepeHue u peryampoBaHue CUIIbI
TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

QHGKTpI/I‘-IGCKOC HAITPs’KCHUC.

0.5

https://m.edsoo.ru/6a219ef8




43

BoasT™metp. JITaboparopHas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.
y,I[GJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA

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

44

Jlaboparopnas padoTa "3aBHCUMOCTH
AJIEKTPHUYECKOTO COMTPOTHBIICHUS

MPOBOIHUKA OT €r0 JUTHHBI, IUIONIAIH
MOIEPEYHOr0 CEYECHHUs U Marepuaa'

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

45

3aBHCUMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydJacTKa Leru

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

46

Jlaboparopnas pabora
"HccnemoBaHnue 3aBUCUMOCTH CHIIBI
TOKA, UIYIIEro 9epe3 pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

https://m.edsoo.ru/8fbc7cSa

47

48

49

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHUA IMMPOBOAHUKOB

JlaGopatopHnas pabora "IIpoBepka
MpaBUJIa CI0XKEHUS HANPSDKEHUH MpH
MOCJIeI0BATEIbHOM COeTMHEHUN
JBYX p€3UCTOpOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIA CHIIBI TOKA MPH
napajieIbHOM COeTUHEHUU
pe3uctopos”

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

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

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

50

Pemenue 3aga4 Ha npyuMEHEHNE

https://m.edsoo.ru/24e36972




51

3akoHa Oma 1A PA3JIMIHOI 0
COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

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

52

Jlaboparopnas pabota
"Onpenenerre padboThl U MOITHOCTH
AIEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DneKTpUYecKue Uenu U MOTpeOuTenu
ANEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIE MATHUTEI, UX
B3aUMO/JICHCTBHE
VYpok-uccnenonanue "M3yuenue
MoJIeH MOCTOSTHHBIX MarHuTOB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766¢29

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

56

57

58

MaruuTtHoe nojie. MarauTHOeE moJie
3eMiId U €ro 3HAUYEHHE JUISA JKU3HU Ha
3emite

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
AIEKTPUYECKNN TOK"

KonTponbHas pabota mo Teme
"DnexTpudecKue 3apsbl.
3apspKeHHBIC Tela H UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTPUICCKUI TOK" /
Bcepoccutiickas nmpoBepouHas pabota

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

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

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




59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
AJIEKTpHYECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI anekTpoaBuraTesns”

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onexrporeneparop. CriocoOsl
MOJTYYEHHS DIIEKTPUIECKON SHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIrUn

[ToaroroBka Kk KOHTPOJIBHOU padboTe
110 TeMe "DIIEKTPUUECKUE U
Mar"HuTHbLIE IBJIeHUS"

0.5

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

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336




KonTponbnas pabora no teme

66 "DJIeKTpUUECKUE U MAarHUTHbBIC 1 https://m.edsoo.ru/fc544d96
SABJICHUS"
Pese % . Pa6 e

67 SCPBHBII YPOIt, TAbOTa © TEKCTant 1 https://m_edsoo.ru/7d3485e1
o teMme "TenoBsie ABIEHUS
Pese i ypok. Pabora ¢ Tekcra

68 pBHI:IH yp ract "T MH 1 https://m.edsoo.ru/46a7afas
1o Teme "MarduTHbIE SIBIICHUS

OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Mexanndeckoe OBHKEHUE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TO4Ka
Cucrema orcueta. OTHOCUTEIILHOCTD

2 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOIr'0 JBIKECHUS
PaBHOMEpHOE NpIMOIUHENHOE

3 p p 1 https://m.edsoo.ru/bc342¢86
IBHKEHHE
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHue. CpeHsst © MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
ITpssmonHEHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBIOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopoctu
JlaGopaTtopHast pabora "Onpenenenue

CKOPEHUS TeIa IPH

7 YOHROp P | | hitps://m.cdsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOH ImIocKoCcTH"
CBo6oanoe magenue tei. OnpITh

8 A . 1 hitps://m.edsoo.ru/163cf472
I'annnes
PaBHOMEpHOE IBHMKEHHE IO

9 P 8 1 https://m.edsoo.ru/7a978b7a

okpyxHocTH. [leproa u yactora




obOparmenus. JInHeitHas U yrioBas

CKOpOCTH

10 [leHTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 % H .B

11 CPBBIN SAKOH HILIOTOHA. BEKTOp hitps://m.eds0o.ru/8776289d
CUJIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOzelicTBYIOIIAs CHITa
Tpernii 3axkon HrroTona.

13 PETHH 3AKOH HBbIOTOH https://m.edso0.ru/6155617¢
Cynepro3unus cuil
P

14 CILICHHE 33121 Ha HpUMCHEHHe https://m.edsoo.ru/52e8393d
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemenne 3amau nmo teme «Cua

16 HHICHHE 3477 1O TEM i https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTH
JI

17 aboparopuas pabora «Onpenenenne https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBI»

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

19 emerye 3a7a1 1o Teme «Cua https://m.eds00.ru/97¢5¢938
TPEHUS»
H n

20 abopatopuas padota OnpeﬂeHeHI/I"e https://m.edsoo.ru/78ff698¢
Kod(UITMEHTa TPEHUS CKOTBKCHHUS
Pemenue 3amay mo reme "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHUs"
Cwuta TsSDKeCTH U 3aKOH BCEMHUPHOTO

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3
mageHust

23 Ypok-koHpepenmus "JIBuxkeHne TeI https://m.edsoo.ru/6a48e5c3




24

BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ["anmakTuku"

Pentenue 3amau mo teme "Cuia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9{83

25

[IepBas kocMu4eckasi CKOPOCTb.
HesecomocTs n neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue maTepuaJIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpeIUIEHHOW OCBIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsKRECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKECTH

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

28

29

30

Pemenne 3amau mo reme "MoMeHT
cuibl. LlenTp Tsxectn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "MexaHn4YecKoe JBHKEHHE.
Bsaunmoneticteue ten"
KonTponbhas pabota no teme

"MexaHn4yecKoe ABKEHHE.
BsaunmoneiictBue Ten"

https://m.edsoo.ru/77b2c6¢c5

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

https://m.edsoo.ru/fc25194b

31

Nmmynsce tena. Miynbe cuitbl. 3aKoH
COXpaHEHMsI UMITyJbca. YIIPYroe u
HEYIPYTroe B3auMOJICHCTBHE

https://m.edsoo.ru/251e6f13




Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXPaHECHUS UMITYJIbCa
Vpok- epe "Pe e

33 POK-KOHGepeHLlis "PeaKTHBHO https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
Pabora critel TSKECTH, CUIIBI

35 ’ https://m.edsoo.ru/d7a7¢555
YIPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHas pabora «OrnpeneneHue

a00TBI CHJIBI TPEHUS IIPU

36 p p p https://m.edso0o0.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAIILHON TTOBEPXHOCTH)
CBs3b DHEPIUHU U PAOOTEHL.

37 priuHp hitps://m.edsoo.ru/84817179
ITorennmansHas 3HEprust
Kunernueckas sHeprusi. Teopema o

38 N P P https://m.edsoo.ru/24d61ab5
KHHETUICCKOW dHEPTUU
3aK0H COXpaHEHUs DHEPTUHU B

39 p p https://m.edsoo.ru/24661129
MEXaHUKE
JlaOopatopuas padbora «13yuenue

40 patop p yi https://m.edsoo.ru/48838ca3
3aKOHA COXPAHCHHS SHEPTUI
KonebarensHoe ABIMKEHUE U €TO

41 a https://m.eds00.ru/7b9859af
XapaKTePUCTUKU
3 0 .

42 FTYXAIONUIE KONCDAHMA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
Matematnueckunii 7|

43 TOMATHHCCKUHI 1 NPy KUHHBIH https://m.edsoo.ru/4a6aa385
MasITHUKHU
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuoja KojaebaHui oT KeCTKOCTH https://m.edsoo.ru/b1c7271b

NPYKUHBI U MAacChl TPy3a»
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[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMI
MIPY>KUHHOI'O MasATHHUKA»

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHu i
rpy3a, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

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

48

Mexaunueckue Boinabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7
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50

51

VYpoxk-koudepennus "MexaHHUECKUE
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/ebd8d7b6

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

https://m.edsoo.ru/2b95{238
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54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoneOaHusi U BOJTHBI"

https://m.edsoo0.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159¢

55

KoHnTtponbHas pabota 1o teme

https://m.edsoo.ru/e9924b5e
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"3aKkoHbI coxpaHeHUs. MexaHnuyeckue
Kosie0aHus U BOJHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd 19b
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60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"
Vpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOHMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJIMHBI JIEKTPOMarHuTHOM
BOJIHBI

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

https://m.edsoo.ru/3cfac84a

https://m.edsoo.ru/ebe362a6
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DNeKTpOMarHuTHast IPUPO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE CBOIICTBa
CBETa

https://m.edsoo.ru/ecb99257
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63

64

Hcrounvku ceera. IIpsaMonuneitHoe
pacrpocTpaHeHHE CBeTa. 3aTMEHUS
Connua u JIyHsl

3aKoH OTpaK€HUs CBeTa. 3epKaia.
Pemenue 3anau Ha IpUMEHEHNE
3aKOHA OTPaKEHUS CBETA

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

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9{872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30BaHue IOJTHOTO

https://m.edsoo.ru/4e43afa2
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68

BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yrJjia
MaJICHUsl Ha rpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koHpepennus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"

JImaselr. OnTHYecKas CHIIa JIMH3BI

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

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

https://m.edsoo.ru/c6451cf4

69

70

[TocTpoenne N300paXKeHUH B IMH3AX
JlaGopatopHas pabota "Onpeznenenue
(OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI cOOMparoLiel TMH3bI"

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

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

71

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

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

72

73

I'ma3 kak onTuyeckas CUCTEMA.
3penune

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

https://m.edsoo.ru/d7aa88af

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

74

Pasznoxxenue Genoro cBeTa B CIEKTP.
Omnbitel HeroTona. Cnoxxenue
CIIEKTPaJbHBIX LIBETOB. [(ucnepcus
cBeTa

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

75

JlaGopaTtopHnas padota "OMBITHI 11O
Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H

https://m.edsoo.ru/b4867994




BOCIIPHSATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
¢bmbTph"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTephepeHius u qudpaxuus”
OmeiTel Pesepdopaa u mranerapuast

77 pdopa p https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
IToctynarel bopa. Monens atoma

78 Y p A https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue v morjiouieHue cBera

79 aromoM. KBanTel. JInHeiiuaTeie https://m.edso00.ru/9fb5689b
CIIEKTPBI
VYpok-tipaktukym "HalOmronenue

80 POTP oM " A https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKaHUS

81 PamnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/8e724769
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas moznens
PagmoaxkTuBHEBIE ITpeBpaIeHNS.

83 s peBpatt hitps://m.edsoo.ru/8bS6a71d
H3o0Tonbl
Pemenue 3agad mo reme:

84 " " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE peBpalieHUs

85 [lepuoxa nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenius "PaguoakTuBHbIE

86 H3JIy4EHUS B IPUPOLIE, MEIUIUHE, https://m.edsoo.ru/4eadf6ed
TeXHuke"
e e pea . 3aKo

87 /ICPHBIC PEAKIUH. SAKOHAT https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHHUA 3apA10BOI0 U MaCCOBOT'O




88

YHUCCII

DHeprusi CBsSI3U aTOMHBIX sifiep. CBs3b
MaccChl ¥ SJHEPTUHU

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

&9

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cunTe3a u JAeieHU saep.
Nctounuku sHeprun CosHIla U 3BE3]1
Ypok-koHpepenus "SAnepras
sHepreTuka. JleicTus
PaAOAKTUBHBIX MU31y4YEHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/5efa6£52

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

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbI€ siBeHUS"

https://m.edsoo.ru/d9f1261a

93

KonTposnbHas pabora no teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTtoBbie siBiieHUs"

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

94

95

96

[ToBTOpeHme, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTeue Tea"

[ToBTropenue, 06o01meHue. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10
teme "TemnoBsie mporecch”

[ToBTropenue, 06o01meHue. Perenne
pacyeTHBIX U KaUeCTBEHHBIX 33/1a4 110
teme "KIIJ] TeruioBsIxX aBUrarenei"

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

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4
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98

99

IToBTOpenue, 0600IIeHNE. Permenue
paC‘IGTHBIX 1 KAQ4YCCTBCHHABIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEeHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeTOBEIE ABJIEHUA"

[ToBTropenue, 06o0menune. Padora ¢

TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

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

https://m.edsoo.ru/1cd92¢22

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, 06o0menune. Padora ¢
texcramu 1o teMe "Koiebanusa u
BOJIHBI"

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

101

102

[ToBTropenue, 0600menue. Padora ¢
TexcTamu 110 TeMme "CBeTOBEIE
saBieHus"

IToBTOpenue, o6o0mmenue. Padora ¢
TekcTamu 1o Teme "KBaHToBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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https://m.edsoo.ru/5986dca7

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







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

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKUX SBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKUE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIbI,
CBS3bIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKUM  HM3YUYEHHBIX  3aBUCHMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa H 3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3NYECKUE SIBIICHUS, MPOLECCHl U CBOMCTBA TN, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb I[PUYUHHO-CIICJCTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHune u3 1 — 2 Joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIIATH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAMMBIEC /ISl PEIICHUS 3a71a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAWUTh OLIMOKH B

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

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpsEMbIC
NPENNoNIOKeHHUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HUYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, €TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHUE HCKOMOMU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOUIbI0 HMX ONHCAHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

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




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUIECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU g oOecriedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (DU3MYECKOTO  COJepiKaHus,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB HWH(MOpPMAIUA (PUINIECKOTO
COJICpKaHUs, B TOM YHCJIEe MyOJIMYHO JeNaTh KPaTKHE COOOIICHUS O
pe3yibTaTax TPOSKTOB WM Y4YEOHBIX WCCIICJIOBAHHMA, TPU STOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘le6HHX IMPOCKTOB U I/ICCJ'ICI[OBE[HI/II\/’I pacnpeacisiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOI[efICTBHe, YUYUTBIBasA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOICTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI U €AUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (hOPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €ro0  MaTEeMaTU4YeCKOoe

BBIPA’XXCHUC

1.6

1.7

1.8

00BACHATH (PU3WYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJISITh TPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 |
— 2 JOTMYECKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JUI pelIeHHs 3alauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX  CBOWMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEpPSIEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 IMPEAJIOKCHHOT' O




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

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy,  (pukcupoBath
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIIbHYIO YCTAHOBKY,
ceaysa HpGl[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYHUCIATH 3HAYCHUC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBJIGHUM © HEoOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

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

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUIECKUMH YCTPOMCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEKOUIUMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIHBIX HCTOYHHKOB BBIACIATH WHGOPMAINIO, KOTOpast

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBbITh HeHOCTOBepHOﬁ

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




1.19

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

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCJIEC NYOJIMYHO TMPEICTABIATH PE3YJIbTATHI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
TPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIA MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNATh 005 3aHHOCTU B IPYMIE B COOTBETCTBHU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBIINOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUSA II0 ONKMCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHE
pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIpU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PUZUUECKUX SBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbI0 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/ILICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyeckue BETUYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WIIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA q)HSquCKOﬁ BCJINMYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPHIE MOXHO PEIINTh TMPH MOMOIIN
(Gu3MUeCKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl 10 HAONIOJCHUIO (U3WUYECKUX SBICHUH WIH
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MEpPsIeMOM BeTUYHHBI ((POKYyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
MCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM: IUIAHUPOBATH HUCCIEI0OBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

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




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJIAHETapHas MOJENb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHUHN B MJIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B MTOBCETHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIIUU (PU3NUECKOTO COJEPKAaHUS B CETH
NHTepHer, caMOCTOSITENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTH  ONPENAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA W JIOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro conAep)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth HHTepHeTr; Biamete  npuémMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAIMA M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NPE3CHTALUEH C y4EToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBIeHHUS NPUPOIbL.
®usnueckue SBICHUA: MEXAHHYECKHE, TEIUIOBBIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenmunH.  Ousmyeckue  mpubopel.  IlorpemrHocTth

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUI]

1.4

1.5

2.1

22

2.3

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

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3smMepoB MalbIX Tel.
N3mepenune temmnepaTypsl Py HOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIECTBA

JIBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMmieparypoil. bpoyHoBckoe
nBuKeHue, uddysus

B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAaHHC




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

CTPOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

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

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBIKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacy€r myT u BpeMeHU JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKECHHS TEIl.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEIl
36 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTEHUSA M cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
18 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TMOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HaNpaBICHHBIX IO OJHOW IPSAMOM.
) PaBHOnelicTBYIOIIASA CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHI/Ie CKOpPOCTH  PaBHOMCPHOI'O  IBHUKCHUSA




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

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B Ipupoac: IMpUMEPLI ABUKCHUA C

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

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 YBEJIMUEHUS 1aBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenauya naBneHust TBEPABIMHU TeJlaMU, KHUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yecKkre MaluHbI
3aBUCUMOCTh  JIaBJCHUS JKMIKOCTH OT  TIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs CoCybl.
I'nnpaBnuueckne MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBienue. [puunHel
45 CYyIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 W3mepenue atmocdepHoro nasieHus. IlpuGops s
' M3MepeHust aTMOC(hEepHOro JaBIeHUS
JleficTBHE KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

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

Irpy30I10AbEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHHC

pBIO

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

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

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

Onpenenenne  paboTbl  CUJIBl  TPEHUs  MpuU




8 KVIACC

Kox
pa3nena

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

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IJKUAKOIO U Ta3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH W TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHye u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprusa. CrnocoObl U3MEHEHUsI BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne paboThbl
63 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEMJIOTEHL VYnenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH M TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TenaoTa niaBJICHUS
[Tapoobpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENM U 3alUTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHUJ
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B Oa/UIOHE MITIPHIIA.

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

IIpoBepka rumnoresbl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIEPaTypPHI.

HalGmronenvne n3aMeHeHnsl BHYTpEHHEH DHEPTUU Teja B
pe3ysbTaTe TeTuionepeaady U padoThl BHEITHUX CHJL.

HccnenoBanue SABJICHUA TEIIO0OMEHA npu




CMEILIMBAHUH XOJOJAHOW U rOpsiYer BOJBI.

LWIAHIPOM.

dusndyeckue SBJICHUS B IIpupoac:

I/ICCJ'IC,Z[OBaHI/Ie Imponecca uCrapCHus.

Onpez[eneHI/Ie KOJIM4YCCTBA TCIUIOTHI, ITOJIYYECHHOI'O

BOI[Of/i Ipu TENJI000MEHE C Harp€TbiIM MCETATNIMYCCKHUM

Onpenenenue ynenbHON TEIUNIOEMKOCTH BELLIECTBA.

Onpez[eneHI/Ie OTHOCUTEIHLHOM BIaKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupoje, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KPII[KOCTHLIIZ TCPMOMCETP,

6.19 AaTYuK TEMIIepaTypbl, TCEPMOC, CUCTEMaA OTOIIICHUA

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JeKTpUUECKHX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

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

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPUYICCKOTO

7.3 nosid. IIpyHIMN cynepno3unuy JIEKTPUYECKUX IOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexkTpuuecKux 3apsfoB. JIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYICCKOI'0 TOKA. M cTOYHMKY TOCTOSTHHOI'O TOKA




HenicTBust 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTSX U rasax
. Onekrtpruueckass nenb. Cuna ToKa. OJIEKTPUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYaensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu
[locnenoBarenbHOE W HapajUieibHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenua
213 DNeKTpUYeCKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KOpoTKOE 3aMbIKaHMe
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe 1ONe 3eMIM U €ro
' 3HA4YEHME JUJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIopTe
Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsI MOTy4YEeHUs
7.19 JJIEKTPUYECKON  DHEpIUH. OnexTpocTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUHU
[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOICHHIO DJICKTPHU3AIMN TET MHIYKIIUEH

Y IIPU CONPUKOCHOBEHHH.




UccnenoBanue nAeMCTBHS DJIEKTPUYECKOrO IO  HaA
MIPOBOJHUKYU U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH  TPHU
MOCIIEZIOBATEIbHOM ~COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpezneneHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BbIIETISIEMOI Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. UccnenoBanue
MAarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMH u  paszneneHun. VccnemoBaHue
JEUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIHNE  3aBUCHUMOCTH  CHJIBI
B3aMMOJCICTBUS KaTyIIKK C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOoKa B Karymke. l3ydeHue

HCﬁCTBHﬂ MAaroHMuTHOIO IIO0JI1 Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune u H3y4YeHUe paboTsI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOIUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KHUBBIX
OpPraHU3MOB, MarHuTHOE Moje 3eMiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIECKTPUYECKON DHEPIUU,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MpEeIOXPAaHUTENH, JIIEKTPOMATHUT, DJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

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




8.9

Bropoii 3akon HetoToHa

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

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

HpOBepKa THIIOTE3LL: C€CJIM IIPU PABHOYCKOPCHHOM




8.28

8.29

JIBW)KCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
KoddduimenTa TpeHUs CKoubkeHus. OnpeneneHue
xEcTkocTH TpYKUHBL OmpesiencHne padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnpeseneHre padoThI
CUIBl  yOPYrocTM  IIpu  IOoAbBEME  Ipy3a  C
UCTIOJIB30BAHUEM  HETIOJIBXKHOTO W TOJBH)KHOTO

0JIOKOB

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

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

o1 KoJIeOaHUI: IeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnuyeckuit 51 IIPY>KUHHBIN MasTHUKHU.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxatomue kosiebaHus. BpIHYyXIEeHHBIE KoJieOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeUHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacHpocTpaHeHHs. MeXaHWYeCKUue BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTHyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHHi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl H  TEepUoAa  KoJeOaHWi

MPYXUHHOT'O MasdTHUKA




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

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYECKHNE YCTPOMCTBA: 3XOJOT, HCIOJB30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

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

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikasna 371eKTPOMAarHUTHBIX BOJIH
103 DOnexTpoMarauTHas npupoaa cBera. CKOpOCTh CBeTa.
' BonHoBbIe cBOMCTBa cBeTa
10 [TpakTuyeckue paboOTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBa: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaKEHHS

114

CB€Ta

IIpenomnenne cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop nyyen B IMH3E




11.6

11.7

Onrtruyeckass cuctema QoToanmapara, MHKPOCKONA H

TeJecKona
I'maz xak onTudeckass cucrema. biuzopykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CrnoxxeHue CieKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa

[TpakTuyeckue paboOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHMMOCTH

yriaa — OTpaxxeHUs

CBETOBOTO JIy4a OT yTIJjia MaJICHHS.

W3y4yeHue XxapakTepUCTUK W300paKeHUs MMpeaMera B
IUIOCKOM 3€pKaJie.

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

[Toryuenne n300pakeHU ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAOIIIEH JTHH3BI.

OMBITHI [0 PA3JI0KESHUIO OEIIOr0 CBETa B CIEKTP.

OneITE 1O BOCIIPHUATHIO LBCTA IIPCIAMCTOB IIpU HX

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

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

TexHuueckue YCTPOﬁCTBaZ OYKH, IIEPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

OneiTel Pezepdopna u miaHeTapHas MOJAENIb aTOMA.

Mopnens aroma bopa

12 12.2

12.3

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

JInHelyaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3mydeHHs

124

CTpOeHI/Ie ATOMHOTO  AApa. HyKHOHHaH MOACIb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamenus. llepuon momypacmana

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX si7iep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICTOUHUKN 3HEPruu
' CounHua u 3B€311
199 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI
[TpakTuyeckue paboOTHI:
Habmroienne CIJIOMIHBIX Y JIMHEHYAThIX CIHEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE HHEPTUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenue paaroakTuBHOTO hoHa
dusznueckne SBJIEHHS B IPUPOJE: ECTECTBEHHBIN
paZoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIy4YEeHUMH Ha OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaun (U3MKM B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOruMd, 00 »HBOJIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOCHOBaMM MOHSATHMMHOIO amnmapara M CHUMBOJHUYECKOTO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBMII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLIHMH, OMHUCHIBATH XO
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HauEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

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

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

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

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAOIINE  (U3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCHIBATh KpPAaTKOE YCJIOBHE 3ajadH,
BBISIBIISATh HEAOCTAIOLIME JIaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJyYEHHOI'O
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OneiT mOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOPMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JABMKCHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIIECHUs, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JBM>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

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




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. @opmyra 1Sl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z

1.12

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

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BBIYUCIECHUSI CUJIbI TSKECTU BOIM3HM noBepxHOCTH 3emin: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

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

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

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJI:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIUH. qbopMyna JUIS. BRIYMCIICHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHMs MEXaHU4eCKoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHME CWJI TpeHUs: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna 1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe naBlIeHHE BHYTPH KUJIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL;, KO3(pPUIMEeHTa TPeHHsI CKOJNbXKEHUsS; paObOThl CHIIbI TPEHUS, CUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHuM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH TPY>KMHHOTO MasTHHKA, MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CHJIBI YNPYrOoCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a € MOMOIIbIO MOJBUKHOIO
61o0Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOa
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIIEIOBAaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEKUBOH IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,




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

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

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

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

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

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BelecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

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

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrpennsas sneprus. Pabora u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEpPrun

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

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

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

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

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

[Mpunuuns! padots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJIbI; IIpoLecCa NCIIapCHUA

2.16

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalmWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

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

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeHCTBHE 3IIEKTPUYECKOrO TIOJNS  HaA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

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




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

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

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

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTro CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




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

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,
AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MATHUTHOE ToJIe 3eMITu, Jpeiid MOI0COoB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HHU Ha 3CMJIC, IMOJIAPHOC CUAHUEC

3.18

Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CUETYMK  JIEKTPUYECKOM  DHEpPruu, BJIEKTPOOCBETUTEIbHBIE  MPHOODHI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, 3JIEKTPOJBUTrAaTENb IIOCTOSIHHOIO TOKa,

TeHepaTop MOCTOAHHOI'O TOKa

3.19

SJIGKTpOMaFHI/ITHbIe BoaHbl. Illkana QJICKTPOMArouTHLIX BOJIH

3.20
3.21
3.22
3.23

3.24

JIyuyeBas mozens ceera. lIpsamonuHeiiHOe pacipOCTpaHEHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaio

[Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

Hucnepcus ceera

Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia

Jua3el: D = 1/F

3.25

I'ma3 kak onrudeckas cucreMa. OnTudeckue HpI/I60pLI

3.26

IIpakxmuueckue pabomoi
M3mepeHue onTHYecKo cuibl coOuparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeIMETa U N300paKeHMUs,
KOTJ1a MpeJIMET PacIoyio’KeH B TBOMHOM (hoKyce), mokazaTess MpesIoMIICHHS CTeKIIa.
UccnenoBanme cBoiicTBa u300pa)keHUsl, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs! (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHMsS] CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TpaHHUIe

«BO3YyX — CTCKIIO»

3.27

3.28

Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHel, nBera Ted,
onTHYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
Texnuueckue ycmpoticmea: OYKH, TIEpUCKOI, (oToammapar, ONTHYECKHE

CBE€TOBOAbI

KBAHTOBBIE ABJIEHUA

4.1

PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-uznyueHus. Peakuuun anbga-u Oera-

pacmaja




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

4.3 CocrtaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

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

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepadoTaHHOe
[leppiikun .M., UBanoB A.M. AkimonepHoe oouiectBo «M31aTenbeTBo
«IIpocsemenue»

» Gusuka: 8-i kmacc: 6a30BBIM YPOBEHB: YUEOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YpOBEHB: YUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppimikun .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKuMoOHEpHOE 00111ECTBO

«3marensctBO «lIpocBemienre»

METOIUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

*  YueOGHO-MeTOAMYECKOE 0OECIIEUCHHE MPOIIECCOB MPETOAaBaHUs XUMUH,
ouonoruu, GU3NKK HA YPOBHAX OCHOBHOT'O OOIIIETO M CPETHEr0 00IIIero
o0pa30BaHUs C BKIOYCHUEM JOMOTHUTEIHHOTO HHXEHEPHOTO KOMITOHEHTA :
Metoauyeckue pekomenaanuu / H.A. 3arpannunas, JI.A. [lapmytuna, A A.
Skyrta, A.C. I'oponenckasi, O.H. JlorsunoBa. — M. : ®I'bBHY «MucTUTyT

coJlep KaHus M1 METOJIOB oOydenwus», 2024. — 73 c.



*  KonrtekcTtabie 3aaaun. 3amanus K yueOHOMY Kypcy «Dusnkay : yaeOHoe
nocobue / A.A. Sxyta, JI.U. Acanona ; mox pea. JI.A. [lapmryrunoit — M.:
OI'BHY «MHcTUTYT conepikaHust 1 METOI0B oOyuenus», 2024. — 61 c.

. Meroaunueckuil keiic. DnekTpomarauTHas uHaykuus. (Pusnka. 8 kiacc) /
T.B. Caymikuna, A.A. fkyra ; nox pexa. JL.U. Acanopoitl. — M. : ®I'EHY
«MHCTUTYT cozepx’aHus U METOJI0B 00yueHus», 2024. — 15 c.

*  Meroauueckuii keiic. Pemenue 3amad no teme «Brnaxxnoctsy (Ousmka.
10-11 xmaccer) / E.}O. lyopoBuna, K.M. lllutukosa, A.A. fAkyra ; mox pexa. JI.U.
AcanoBoit. — M. : ®I'BHY «MHCTUTYT conepxkaHusi U METOJI0B 00ydeHus», 2024.
—16c.12
. Mertoauueckuii keiic. 'mapocratudyeckoe napnenue (dGuszuka. 7 kiacc) /
T.B. Caymikuna, A.A. Axkyra ; nox pexa. JI.U. Acanosoit. — M. : ®I'BHY
«MHCTUTYT cozepx’aHusl U METOJI0B 00yueHus», 2024. — 12 c.

. Meroaunueckuii keiic. Berancienue kodpduimenTta noae3Horo 1eiCTBUs
nukiangeckoro mnporecca (dusuka. 10—11 kimacesr) / A.A. SAkyra ; moa pen.

JLLU. AcanoBoii. — M. : ®I'BHY «HCTUTYT copepkaHus U METOI0B O0YUEHUS»,
2024.-12 c.

*  bank 3a1anuii AJisi TEKYIIETO OIEHUBAHUS 110 YY€OHOMY MpEMETy
«Dusuka». OcHoBHOe obO1Iee oOpazoBanue / A.A. Akyra, E.J[. Kouepruna, H.A.
3arpannuHas ; o ped. JI.A. Ilapurytunoit. — M. : ®I'BHY «MHCTUTYT

coJiep KaHusl M1 METOJIOB oOyuenwus», 2024. — 107 c.

»  Ilpaktrueckue (1abopaTopHbie) paboThl IO ydeOHOMY TIpeameTy «Dusukay.



OcHoBHOe o6mIee oOpazoBanue. CpegHee ob1iee oOpa3zoBaHue : yueOHOe
nocobue /

1O.B. Crapokypos, A.A. fkyra, H.I'. XKnanosa ; nox pea. JI.A. [lapurytuHoi. —
M. :®I'BHY «MHCTUTYT cosiepKaHUsI 1 METOI0B o0ydeHus», 2024. — 28 c.

«  Cucrema OIIEHKH JTOCTUKEHUI TUIaHUPYEMBIX TPEAMETHBIX PE3yJIbTaTOB
ocBoeHus yuebHoro npeameta «Pusuka». Cpeanee odiiee oOpazoBaHHe :
metoaudeckue pekomenaanuu / A.A. Sxyra, I'.JI. KopaeeBa, H.A. 3arpannynasi.
—M. : ®I'BHY «MHCcTUTYT coaepikaHust 1 METOJ0B oOyueHus», 2024. — 113 c.

*  Peanuzanus npodusibHOro 00y4eHus: TEXHOJIOTHYECKON (MHKEHEPHOM )
HaIPaBJICHHOCTU Ha YPOBHE CPEAHETO OOIIero o0pa30BaHUs : METOANYECKUE
pekomenaaruu / T.FO. Jlomakuna, H.B. Bacunbuenko, A.YO. [lenTun ; nmox pen.
T.1O. Jlomakunon. — M. : ®I'bHY «HcTHTYT CTpaTeruu pa3BuTus
o0paszoBaHuUs,

2024.-55c.

. Meroanueckre HHTEPaKTUBHBIE KEHCHI 110 yueOHOMY TIpeaMeTy «Du3nkay.
10—11 xnaccel. YrayOneHHbI ypoBeHb. (10 Tem)

«  Ilepeuens pexomMeHayeMOTro 000PYI0BaHUS JJIs IIIKOJIBHBIX

KaOMHETOB JOMOJHUTEIBHOTO 00pa30BaHusl MHXKEHEPHOU HampaBiaeHHOCTH / A.JI.
bakyHn, A.A. fxyta, JI.A. Ilapmytuna ; noxa pen. JI.A. ITapmrytunon. — M. :
OI'BHY «MHcTUTYT cTpaTteruu pa3Butus oopazoBanus», 2024. —40 c.13
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000pyI0BaHUS HA 3aHATHIX B MH)KEHEPHBIX KJIACCaX : MOCOOME IS yuIuTens /
I1.H. Ps6oB, A.A. Skyta u nap. ; nox pen. JI.A. ITapmrytunoit. — M. :

OI'BHY «MHcTUTyT cTpateruu pa3Butus oopazoBanus», 2024. — 61 c.

*  Cucrema OLICHKHU JOCTHKEHUH TIIaHUPYEMBIX MTPEAMETHBIX PE3yJIbTaTOB
ocBoeHMsI yueOHoro npeameta «Pusukay : Mmetoaudeckue pekomenaanuu / M.1O.
Hemunosa, A.1O. Ilentun. — M. : ®I'BHY «MHcTUTyT CTparterun pa3Butus
oOpazoBanus», 2023. — 99 c.

*  JlocTmXeHHE METapeIMETHBIX PE3YJIbTATOB B paMKaxX U3y4YeHUs MPEAMETOB
€CTECTBEHHO-HAYYHOT0 0JI0Ka (OCHOBHOE 00111ee 00pa30BaHUE) : METOIMYECKHIE
pexomenaaiuu / H.A. 3arpannunas, JI.A. Ilapmryruna, A.YO. [Tentun, A.B.
TepemoB. — M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTUs oOpazoBaHusy», 2023. —

136 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskieseminary/ms-fizika/
https://content.edsoo.ru/lab

https://vserosolimp.edsoo.ru/physics
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