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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHMU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETILIUY MpenoiaBaHus yueoHoro npeamera «dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOyYaroUMXcsi M OpPraHu3alui0 H3Yy4YeHUs
(GU3MKKM Ha NESITEeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BHUTHS IMPEIMETHOTO COJCpKaHHS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YY€OHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OU0I0THEH, acTpoHOMHUEH U (pu3znueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sCHbIe
oOpasiibl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTo O0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (DOPMHUPOBAHUHU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJiaraeT OBJIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMMOJIYYCHUA BbIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
OIlpeNesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHNE
HCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa H3YUEHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O PONM (U3UKHU [JIST PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  cdepax  Oyayuieu
npo(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHUe 3HAHMM O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUINX pPaACUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHQpOpMaNUel (HU3MIECKOTO COICP>KaHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIBHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JOCTIDKCHUSIX (DU3UIECKON 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).

[Tpennaraemselii B mporpamMMe mo (pusmke nepeueHp J1abopaTopHBIX paboT 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/IapCTBEHHOT0 YK3aMeHa 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, JIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJIEHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npubOOPHI U MPOLEAYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HPU NOMOIIM >KUAKOCTHOTO TEPMOMETpA H

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHaya/ibHbIE CBEJACHUSA O CTPOCHUM BellleCcTBA.

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

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelcTBue dYacTuil
BEIIIECTBA: NIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHUS BEIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



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

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

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 WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cwmita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune cKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJIEHCTBHUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TET.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMONA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT IPUIIOKEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU U TazaMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000souku 3emiu. OmbiT Toppuuemmu. M3mepenue atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IJIaBaHUSA TEJI: IUIABAHUE WIIH MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TULIOTHOCTEU TEJIa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBuia paBHOBECHS phiuara K 0JI0Ky. «30J10TOe



npaBuiio» mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUSI MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepeaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temnsora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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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.

Jlabopamopnwie pabomul u onvimaol.

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, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

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

[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tela B pe3yJibTaTe
Terionepeaayn 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.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaenabHON TEIIOTHI MIJIABJICHHUS JIbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUS MEXKAY TETIAMH ).

OnekTpuueckoe mnoje. Hanpsk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mnosne 3eMJIM M €ro 3HadyeHWe il KU3HM Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMAarHuToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. McCmonp30BaHWE DIEKTPOJBUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DIeKTpu3anus Ted.
JIBa poa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBHUE 3aPSKEHHBIX TE.
Y CTpOoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JlelicTBUS DEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. U3mMepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUM.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

L 0 N o Uk wN R
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepeHue u peryJIupoBaHue HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIO
CEUYEHHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bETMHECHUHU
U pa3/elICHUN.

HccnenoBanre neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3yueHne nercTBUsI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHHOe JBrkeHue. (CBoOo/HOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuHenHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. BrOpon 3axkoH HeroTroHa. Tperunii 3akoH HproToHa.
[IpyuHLIMN CYTIEpIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[BuxeHnue mianetr BOkKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh u meperpysku.

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

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCU€TA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmKeHHs Tea o OKPY>KHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH MPU JABHKEHUU TeJla o1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKCHUS
HIapUKa [0 HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUHM TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenve pabOThl CUJIBI  YIPYrOCTH TpU  TNOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOJIBMYKHOTO U TIOIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

MexaHuuyecKkHne KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTndecKui U NPYKMHHBIM MasTHUKH. lIpeBpamenne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHrie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoOia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANeKTpoMarHuTHeIX BOJH. Illkama snekTtpomarHuTHBIX BOMH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWMIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHYTpEHHee
OTpaXeHHE cBeTa. Vicrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B nua3e. OnTrueckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoTtona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIECH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

W X N Uk W RE

Jlabopamopuwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIiy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUA U ONTHYECKOM CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



KBanToBbI€ fiBJICHUS.

OmnbiTel Pezepdopaa u mmanerapnas mozenb aroma. Mojgens aroma bopa.
HcnyckaHue u MoromeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepreTtvka. JleWCTBHUS paaUOAKTHBHBIX W3JIIYYEHUW Ha KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke aig 00ydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCcreurnBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpPYETCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKTep TaHHOTO pa3jieia peajiu3yeTcs 3a
CU€T TOrO, YTO OOYYAIOUIMECs BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM Ipejiaraercs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IE U TTIOBCETHEBHOW JKU3HMU;

WCITOJI30BaTh HAYYHBIC METOJIBI UCCICAOBaHUS (DPU3HUCCKUX SIBIICHUN, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM HA OCHOBE 3aKOHA TMPEBPAICHUS U COXPAHCHHS BCEX M3BECTHBIX BHIIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeoBaHne 000O0IIaroero xapakrepa. Moayidb 3aBEpIIAeTCs MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHUsI.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromnoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBAaHHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCUU, IPU3HAHUE CBOETO MPaBa Ha ONTHOKY
Y TAKOI'O %€ NpaBa y ApPyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKHUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNnbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH M
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NYECKUX 3HAHUM;



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

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUSA :

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JlacTH OKpYy’)Karollel cpeapl, TUIAHUPOBAHUSA IIOCTYIIKOB M OLICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaAKTHUYECKYIO
JIESITEILHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIEH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyK Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBOeHUs MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
e BBISBIATHL M XapaKTEpU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIeHNS U CPAaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX W HAOJTIOICHUSX, OTHOCAIIUXCS K (DH3UICSCKUM SIBIICHUSM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M TTPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIIbHO BRIOMPATH CIIOCO0 pelieHust yaeOHOU pU3HUecKoil 3a1auu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3UYHbIE METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPENJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(HOPMAITUIO
pPa3TUYHBIX BUJOB U (POPM MIPEICTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMM W WUTIOCTPUPOBATH peIlacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXIEHUs Y4eOHOro Marepuaya, pe3yJbTaToB JIabopaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHHE 3aJladyd W TOJJICpIKaHHE
OJ1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO IMO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON N UHANBUIYAJIbHON
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb paOOTHI, JOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa 110
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJACHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIE yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaJIbHOE, TPUHATHE PEHICHUS B TPYIIe, NPUHATHE PEIICHUM
Tpynmom);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C YY4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIIaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ NMPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JESATEIBLHOCTh (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(¢u3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYrOro YejIoBeKa B X0JI€ CIopa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
NPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHU (U3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kkjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJIECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHUS (AUQQy3us, TEMI0BOE ABMKCHHE YaCTHUIl BEUIECTBA,
pPaBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPAILICHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTO Tesa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUHAJIbHAST JHEPTUsi), MpPU ONUCAHUU TMPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €IUHULIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH IPOBEPSIEMOE
MPEANOJI0KEHNE (TUIIOTESY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPSAEMBIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBaTh X0
OmbITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCHOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUUHBI OT
JIpYroil C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JIBMXKYILIETOCs TeJla OT BPEMEHU JIBHXKEHHUS T€a, CUIIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUN paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMOJHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TABJICHHE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedueHust 0€30MacHOCTH TIPU OOpalleHuH ¢ MpudbopamMu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh MNpuUEMaMHU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qyucIie myOoJuYHO AeNaTh KpaTKUe COOOIIEHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPU 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JICWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeamMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh NOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC Tela, HACBHIICHHBIH W HEHACBHIINICHHBIM TMap, BIAXXHOCTD
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U IUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pAaCHIMPEHHE W CKaThe, Telionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KaWJUIAPHBIE SBJICHUS, UCIIApEHUE,
KOHJCHCAllUs, IUJIaBJICHUE, KpUCTAIIM3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPU3aLUs TeN, B3AUMOJECHUCTBUE 3apSAJ0B, JEHCTBUS AJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoe, usiydeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, dJIEeKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Moar0COoB, POJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/Jady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBA (IPHU3HAKM) (PU3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjaoTa MapooOpa3oBaHUs, YIENIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3MYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [l yJacTKa IeNu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUUYECKOE BHIPAXKECHHUE,
OOBSICHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHUCIEC U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BHIABISATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MpPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHWE HCCIEIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKa
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHl 1O HAOMIOJECHUIO (U3UYECKUX SBJICHUM WU
(bU3nYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromiel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEpaTyphbl KUIKOCTU U
omaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBa 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpYyrol C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOTO M IMAPAJIIEIBHOIO  COEAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, CJlenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTAM MCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEIUYUH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHMX SIBJICHUI M HEOOXOJMMBbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LIemne cC
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  MHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKMX 3HAHUW B TOBCEIHEBHOU



XKU3HU JJi obecriedeHusi 0€30MacHOCTU MpH oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy (GU3NUECKOTo COAEpKaHUs, CIIPaBOYHbIE MaTEpUaIbl, PECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
0o0oOmiass uHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YUCIIE IIyOIMYHO NPEACTABIATh PE3YJIbTAaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB W UCCIEIOBaHMNA (PU3NYECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMXKEHMs, Aedopmanus
(ynpyrasi, mjgacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, ITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpaKeHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaAMOAKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHUBHOE HU3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TEN U (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAas CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YINPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHHs, BEC Telld, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHuil, YIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMHUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3ULMK CHJI, MPUHIUI OTHOCUTENbHOCTH [anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEMH;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Tel (M3y4eHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPy KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJ€OaHUM, MPSAMOJIMHEHHOE PaCpPOCTPAHEHUE CBETA,
pasioKeHue Oeoro cBeTa B CIEKTP, U3YUEHHE CBOICTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIHMPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsIeMOl BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMepHoAa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yslbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIMYUH (CPEIHAS
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATD
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTHA U3MEPEHN;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJAEIb aTOMa, HyKJIOHHAs! MOJIEJTb
aTOMHOTO s11pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUYECKHX MTPOLIECCOB MPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUs (PU3MYECKNX 3HAHWW B TOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUsI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIISITh TOMCK HMHpOpPMAIMK  (PU3NYECKOTO  COJACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH MOJIYYeHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAepKaHUs, CIIPABOYHbIE MAaTEPUaIbl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHPOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTrO COAEp KaHMUS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, IpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
No HaunmenoBanue [IporpamMmmHoO€ coniepxaHue OCHOBHBIE BU/IbI JIEATEIIBHOCTH 00YYaIOIIUXCS
/11 pa3/iesioB U TEM

y4eOHOTO MpeaMeTa

Du3uKa 1 ee poJib B NO3HAHNH OKPYKAKIEro MUpa

1.1 | ®usuka—Hayka ®du3rKa — HayKa O MPUPO/IE.
O MpUpoAe SBNEHUS TPUPOIBI.
DOU3NYECKUE SBJICHUS:
MEXaHWYECKUE, TEIIOBbIC,

BriaBrnenue paznuuuii Mexay Gpu3sn4ecKuMu

Y XUMUYECKUMU NPEBPALLIECHUSIMH.
Pacno3naBanue u kinaccupukamnus GU3nIecKux
SBJICHUI: MEXaHUYECKUX, TEIIOBBIX,

BeJIMUUH. PU3HUECKHE
npubopsl. [lorpenrHocts
WU3MEPECHUN
MexayHnapoaHasi cucteMa
€IUHUIL

3IEKTPUYECKHE, 3JIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBEIC, Habmtronenue v onucanue PuU3NUECKUX sIBICHUIN
3BYKOBBIE
1.2 | ®usuueckue 2 dusnueckue BeIUYUHEL. Onpenenenre UeHbI JEICHUS Kb
BEJIMYMHBI N3mepenune puzmdeckux U3MEPUTEIILHOTO MpUoopa.

N3mepenne MTMHEeNHbIX pa3MepoB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
MOTPENITHOCTEN.

N3mepenne o6bema KUIKOCTH U TBEPAOTO TEA.
N3mepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpA U IaTurKa
TeMITepaTyphl.

BrinonHeHne TBOpUECKUX 3a4aHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3NIECKUX
XapaKTePUCTHUK, HATPUMED, PA3MEPOB MaIIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJBIINX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
IpeJiaraéMbIX CIIocOO0B

1.3.

EcrecTBenno-
HAY4YHBIA METO/T
MMO3HAHUA

Kak ¢usuka u apyrue
€CTEeCTBEHHBIE HAYKU
M3Yy4aroT MPUPOY.
EcrecTBeHHO-HayUHBIT
METO/I IO3HAHUS:
HaOJII0JIeHNe, MOCTaHOBKA
Hay4HOTO BOTMpPOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 TPOBEPKE
TUNOTE3, 00BSICHEHHE
HAOJIFOJaEMOT0 SIBIICHUS.
Onucanue Gpu3nYECKux
SIBJICHUM C TOMOIIIBIO
Mozesein

BriiBmxenue runores, 00bICHSIIOMUX MPOCTHIC
SABJICHUS, HAIIPUMED:

— MIOYEMY OCTaHABJIMBACTCS ABUKYILICECS

110 TOPU30HTAJILHOM MOBEPXHOCTH TEJIO;

— MOYEMY B KaPKYIO MO0y B CBETIION OJCKIE
MPOXJIaJIHEN, YeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU THIIOTES.

IIpoBeaeHue nccienoBaHus MO MIPOBEPKE KaKOM-
100 TUIOTE3HI.

[TocTtpoenune npocTeHux Moaenen GU3nIeCKux
SIBJICHUH (B BUJIC€ PUCYHKOB UJI CXEM), HAIIPUMED
najieHue mpeaMeTa; NpsSMOIMHEITHOE
pacrnpoCTpaHEHHUE CBETA

Hroro no pazgeny

HepBOHa‘laﬂbeIe CBCACHHUHA

0 CTPOCHHUH BellIECTBA

2.1

CtpoeHue BelecTBa

1

CtpoeHue BellecTBa:
aTOMBI U MOJIEKYJIbI, UX
pazmepsl. ONbITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE
BEIIECTBA

HaGuroienue u MHTEpIpeTaus OnbIToB,
CBUETEIBCTBYIOINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OueHka pa3MepoB aTOMOB U MOJIEKYT

C Ucrnonb3oBanueM (otorpaduil, MOTYyYEHHBIX
Ha aTOMHOM CUJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota o teme: «OneHka
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JamMeTpa aToMa METOJIOM PSIOB
(c ucronb3oBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MaJIbIX TEI

2.2 | JIBmxeHune
U B3aUMOJIENCTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHI]
BeniecTBa. CBA3b CKOPOCTH
JIBIOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBUXEHUE,
b dy3us.
B3aumoneiicTBue 4acTHlL
BEIIIECTBA: IPUTSIKECHUE

1 OTTAJIKHUBaHHE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u 0OBSICHEHHE OTBITOB

10 HAOJIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeaeHune 1 0OBSICHEHUE OTBITOB

110 OOHAPYKEHUIO CHJT MOJIEKYJISIPHOTO
MPUTSHKCHUS U OTTAJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHHS BELIECTBA

ArperatHbi€ COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTAJLTMYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IM4Uid B CTPOSHUH Ta30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BscHEHHE MAJIOH COKMMAEMOCTH JKUIKOCTEMN

Y TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHust POPMbI TBEPIBIX T
Y TEKYUYECTH KUIKOCTH.

[TIpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YaCTHUIIBI HAXOISITCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIbI

Y CYIIIECTBOBAHUEM BOJIHBIX OPraHNU3MOB

(MC — Ouomnorus, reorpadusi)

Hroro no pazgeny
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JIBuakeHre M B3aUMOIeCTBHE TeJl

3.1 | MexaHn4eckoe Mexannueckoe nerkenue. | MccnenoBaHue paBHOMEPHOTO JIBHKEHUS,
NBIKEHHE PaBHOMEpHOE ONPE/ICIICHUE €TI0 MPU3HAKOB.
Y HEpaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBHXKESHUS
nBrkeHue. CKoOpocTh. U OIPEJICTICHUE €r0 OTIIMYUM OT PABHOMEPHOTO
Cpennsisi CKOpoCTb JIBUKCHHSL.
Py HEPAaBHOMEPHOM OrnpeneneHrue CKOPOCTH PABHOMEPHOTO
nBIKeHUH. Pacuer mytn JBIDKEHUS (IIaprKa B )KUIKOCTH, MOJICTTH
Y BPEMEHU JBUKECHUS AJIEKTPUUECKOTO aBTOMOOWJIS U T.1.).
Onpenenenne cpeIHeEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOM IIJIOCKOCTH.
Pemienue 3a1a4 Ha onpeiesieHHE MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.
AHanu3 rpaKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, SIBnenue nHepuu. 3aKOH OOBsicHEHUE U TPOTHO3UPOBAHUE SIBJIICHUI,

IINIOTHOCTH

nHepuuu. Bzaumonaercteue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BbeMa
BEILIECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIPUMED, YTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PEIKOM
MaHEBpPE aBTOMOOWIISI, TOYEMY HEBO3MOMKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUTIEC
WJIM caMOKaTe | T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBWKEHHUS TeJa B pe3ybTaTe JICUCTBUS HA HETO
JIPYTUX TE.

Pemenue 3a1au Ha onpeieieHHE MACCHI TEJIa, €ro
00bEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€Ja OT €ro MacChl

P B3aUMOJICUCTBUU TEL.

HBMCpCHI/IG MAacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

OmnpezneneHye IIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHHUs ero Macchl U 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICUCTBHS TEII.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenne cuibl

C MOMOIUIBIO TMHAMOMETpA.
SBneHue TATOTEHUS U CUJia
TskecTH. Chila TSKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPaBJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelicTBYOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPCHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3ydeHnne B3auMOIEHCTBUS KaK IPUYHHBI
U3MEHEHUS] CKOPOCTH TeJIa WU €ro AeOpMAaLIHH.
Onucanue peasbHbIX CUTYalNil B3aUMOJEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
HOHATHE U U300pa’KEHUE CHUIIBI.

N3yueHue cuiibl ynpyrocru.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT yJUTMHEHHSI PE3NHOBOTO IITHYPa UITH MIPYKUHBI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyaLH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyalnii, CBI3aHHBIX C SIBICHUEM
TSATOTEHUS.

OObsicHeHHEe OPOUTATILHOTO JIBHKCHHUSI TIJIAHET

C UCTIOJIb30BaHUEM SIBJICHHS TATOTEHHS U 3aKOHA
UHEPLUH.

N3mepenue Beca Tesna ¢ TOMOIIBIO JTUHAMOMETPA.
O6ocHOBaHME ATOTO CIIOC00a U3MEPEHHUSL.
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Ananu3 n MOJCIIMPOBAHHUC SIBJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYEHHUE PAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OJHON
IPSIMOM.

OnpeneneHre BEIMYMHBI PAaBHOAECHCTBYIOIIEH
CHIL

N3y4denune cuiibl TpEHUS CKOIBKXEHUS U CUIIBI
TPEHUs I1OKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTyaLH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCS] CIOCOOBI €€ YMEHBIICHUS

WIN YBENTMYEHUs (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOAIIMITHUKOB, IUIABAHUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnosib30BaHuEM (HOpMyIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBieHue TBepPABIX TeJ, AKUIKOCTEN U razo

B

4.1

[asnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS U YBETUICHUS
naBiieHus. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 U 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIMi, B KOTOPBIX TIPOSIBIISICTCS CHJIA
TTABJICHMSL.

OG6ocHoBaHKE CITIOCOOOB YMEHBIIICHHUSI
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rasa otr oobema,
TEMIIEPATYPHI.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
JKAJIKOCTSIMU M Ta3aMH.
3akon Ilackams

Y YBEJIMUCHUS 1aBJICHHUS.
W3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEPAbIMH TEJIaMH, KUJAKOCTSIMHU U Ta3aMH.
O0o0cHOBaHHE PE3YNHTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIepuMEHTAJIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemrenue 3a1a4 Ha pacueTr AaBIEHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBHUCUMOCTD JABJICHUS
MKHUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUeCKHE MaITUHEL.
I'mppocratuueckuii
napanokc. CooOrraronuecs
cocyasl. [ 'napaBamyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JIABJICHHS
XKUIKOCTH OT TTYOHMHBI IOTPYKEHHUS U TNIOTHOCTH
YKUJTKOCTH.

Habmonenue n 00bICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHOBe 3akoHa [Tackais.
N3yuenne cooOmarmmuxcs CoCy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OOBscCHEHNE IPUHITUIIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHYECKUX
MaIITUH.

AHanu3 1 00BSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JEMOHCTPUPYIOIIUX MTPOSIBIICHUE TaBJICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OPraHU3ME TIPH ITyOOKOBOJTHOM
HBIPSTHUT
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4.3 | AtmochepHoe AtMocdepa 3emu DKCnepruMEHTAIbHOE OOHApYKEHUE
JABJICHUE 1 aTMoc(epHOe NaBIeHHE. | aTMOC(HEPHOTO JaBJICHUS.
ITprunHEl CylIeCTBOBAHUS | AHAIU3 U 00BSICHCHHE OIBITOB U MPAKTHYECKUX
BO3/YLITHOW 000JIOUYKH CUTYaIIH, CBI3aHHBIX C JIEHCTBUEM
3emnu. OnbiT Toppudenay. | arMocepHOro JaBIICHMS.
W3smepenne atMOChEpHOro | OOBACHEHHE CYLECTBOBAHMUS aTMOC(HEPEI
JaBIICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
aTMoc(hepHOro JaBICHUS OTCYTCTBHUS Ha JpYruXx IiaHerax u Jlyne.
OT BBICOTBI HaJl yPOBHEM OObscHEHNE U3MEHEHNUS ITIOTHOCTH aTMOC(hephl
mopst. [TpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOrO TABJICHHUS Pemrenne 3aga4 Ha pacyeT aTMOC(EpHOTro
JABJICHMSL.
N3yuenue ycrpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYXKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPYKEHHOE Telo. BeiTankuBaronias OnpeneneHne BoITATKUBAIOUIEH CUIIBI,
B HUX TEJO (apxumenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEJIO, OTPYKEHHOE

Apxumena. [lnaBanue Te.
Bo3znyxoruiaBanue

B JKHUJIKOCTb.
[IpoBenenue u 06CyX I€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHOU

B J)KMJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
AKUIAKOCTH.

IIposepka ne3zasucumocmu gblmankugaroujeu
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CUTIbL, Oeticmeyroujeli Ha meJjlo 8 HUOKOCMU,

om maccwvl meaa.

HccnenoBaHue 3aBUCUMOCTH BeEca TeJa B BOJIE

0T 00beMa MOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
Pewenne 3a1ay Ha NpUMEHEHNE 3aKOHA
ApxuMeJia U yCIOBUS IJIaBaHUs TEI.
KoncTtpynpoBanue apeomerpa

WJIN KOHCTPYUPOBAHUE JIOAKU U OIIPE/ICIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexanunyeckast paboTa.
MomHoCTh

DKCIEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOM PabOThI CHIIBI TSKECTH

MIPY MAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IIEPEMEILICHUY TEJa

10 TOPU30HTAIBHON ITOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOU paboThI
Y MOIIIHOCTH

52

[IpocTheie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 6JI0K, HaKJIOHHAs
IJI0CKOCTh. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0JI0Ky. «30510TOE

Omnpeenenre BEIUTPHIINIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha IMPUMEPE phluara, o ABHKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS phlyara.
OO0Hapy)eHne CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCTIONb3YEMBIX B OBITY ¥ TEXHUKE, a TAK)KE
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npaBuiio» mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCneprUMEHTAIBHOE JI0Ka3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexanuueckas
SHEPTUs

Mexannueckast JHEPT Ul
Kunernueckas

Y MOTEHUHUaIbHAsl SHEPIHsl.
[IpeBpamenue ofHOTO BUAA
MEXaHUYECKON SHEPTUU

B IPYroi. 3aKoH
COXpaHEHUs SHEPTUU

B MEXaHUKE

DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
KMHETHUYECKOW Y TOTEHIIMAIBbHOW SHEPTUM TEa
IIPY €r0 CKaThIBAHUU 110 HAKJIIOHHOW INIOCKOCTH.
DopMyIMPOBAHKUE HA OCHOBE UCCIENOBAHNUS
3aKOHA COXPAHEHUS] MEXaHUYECKON IHEPTHUMU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHMS DHEPIHUH.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHUS YHEPTUU

Hroro no pazaeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KVIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOJTBEPKIAFOIIIE
OCHOBHBI€ IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra3oB,
JKUIAKOCTEU U TBEPJIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMaurMBaHue

Y KaUJUISIPHBIE SIBJICHMUS.
Tennosoe pacmpenue

U CKaTHE

Ne HaunmenoBanue KommaectBo | IIporpammuoe conepxanue | OCHOBHBIE BUIBI IEATEIBHOCTH 00Y4aIOIIUXCS
/i pa3aenoB U TeM 4acoB
y4eOHOTr0 NMpeaMeTa
TensoBble siBJIEeHUS
1.1 | CtpoeHue u cBoiicTBa 7 OCHOBHBIE ITOJIOKEHUS Habitoienue u uHTEpIpeTanus OIbITOB,

CBUJIETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILECTB B BOJE.

Pelenue 3aa4 1o OEHUBAHHUIO KOJIMYECTBA
aTOMOB MJIM MOJIEKYJ B €IMHHULIE 00beMa
BELIECTBA.

AHanu3 TeKcTa APEBHUX aTOMHUCTOB (HaIIpUMeEp,
¢dbparmenTa noamsl JIykpenus «O npupoze
BEIICi») C U310KEHHEM 000CHOBAHHMM aTOMHOM
TUIOTE3bI (CMBICIIOBOE YTCHHUE).

OneHka yOeIuTeTbHOCTA ATUX 00OCHOBAHUIA.
OOBsicHeHHE OPOYHOBCKOTO ABMIYKCHHUSI, SIBIICHHS
TuhPy3un v pa3inuuil Mexay HUIMH Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BELLIECTBA.

OOBbscCHEHNE OCHOBHBIX Pa3INuuil B CTPOCHUU
ra3oB, >KMJIKOCTEW U TBEPbIX TEIl

C HUCIIOJIb30BaHUEM TIOJIOKEHUI MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUHU CTPOEHUS BEIIECTRA.
[IpoBeneHre ONBITOB MO BBIPALTUBAHUIO
KpHUCTAJUIOB TOBApEHHOM COJIM WJIM caxapa.
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[TpoBenenmne u 00BICHEHUE OMBITOB,
JEMOHCTPHUPYIOMINX KaMWUISIPHBIC SIBJICHUS

U SIBJICHHE CMaYHBaHMUS.

OOBsCHEHUE POJIM KaWIISIPHBIX SIBICHUI

JUISL TIOCTYIUIEHHS. BOJbI B OPTaHU3M PacTEHUI.
Hab6nronenue, mpoBeaeHue U 00bICHEHNE
OMBITOB IO HAOIIOJEHUIO TEIJIOBOTO
paclMpeHust ra3oB, )KUIKOCTEW U TBEPBIX TEJ.
OObsicHEHUE COXpaHEHHs 00beMa TBEPABIX TE,
TEKy4€eCTH KHUJIKOCTH (B TOM UHUCJIE, Pa3HULIbI

B TEKYUECTH JJIs1 pa3HbIX )KUJKOCTEMN),
JIaBJICHUS Ta3a.

[IpoBeneHne OnbITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHHSI BO3AyXa OT €ro o0bema
Y HarpeBaHUs WIN OXJXKICHUS, U UX
0O0BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yUEHHUSL.

AHanu3 NpakTUUYECKUX CUTYalUi, CBI3aHHbBIX
CO CBOMCTBAaMH T'a30B, )KUJIKOCTEH U TBEPBIX TE

1.2

TerutoBbie IPOLIECCHI

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KCHUS
yacTul. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUH: TeIonepesadya

U COBEpILIEHUE pabOThI.

OO00CcHOBaHKE TTPaBUII U3MEPCHHS TEMITEPATYPHI.
CpaBHeHHE pa3IMIHBIX CIIOCOO0B H3MEPCHHS

W IIIKaJI TEMIIePaTypHhI.

HabGmronenne u o0bSICHEHNE ONBITOB,
JTEMOHCTPHUPYIOITUX H3MCHCHUE BHYTPEHHEH
SHEPTUU TeJa B pe3yJbTaTe TeIUIonepeaaun

1 paOOThI BHEIITHUX CHIIL.

Hao0monenre 1 00bICHEHHE OIBITOB,
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Bue! Teronepenaun:
TEIIONPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonnuecTBoO TEIIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TemmoodomeH

Y TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [InaBnenue

Y OTBEPJ/ICBAHUE
KPUCTAJUIMUECKUX BEILIECTB.
VY neapHas TEIIOTa
TIJIABJICHHUS.
[Tapoobpa3oBanue

v KoHaeHcanus. Mcriapenue.
Kunenwue. Y nenvpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMITEPATYPBI
KUIIEHUS OT aTMOC(EpHOTo
JTABJICHMUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIJIUBA.

VY nenpHas TeIIOTa
CrOpaHusl.

[TpuntUIIEl paObOTHI
TeraoBbIX ABurartesaei KI1J]
TETUIOBOTO JIBUTATEJIs.

00Cy>KJIeHIE MPAKTUYECKUX CUTYaIUH,
JEMOHCTPUPYIOIIUX PA3INYHBIE BUJIbI
TEIIONEPENaut: TEIIONPOBOAHOCTD,
KOHBEKIUIO, U3JIyYCHHE.

HccnenoBanue sBIIEHUS TEMIOOOMEHA

MPU CMEIIMBAHUU XOJIOJHON U rOpsiueid BOJIBI.
HabGnrogenue yctaHOBIEHUS TEMIOBOTO
paBHOBECHS MEXKy FOpsYE U XOJIO0JHOM BOJIOM.
Omnpenenenue (M3MEpEHNE) KOJINYECTBA
TEIJIOTHI, TOJTYYEHHOT O BOAOW IPH TEMIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHAPOM.
Onpenenenue (M3MEPEHUE) YIAETbHON
TEMJI0OEMKOCTH BEUIECTBA.

Peenue 3aa4, CBS3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

IIPU TEIJIOOOMEHE.

AHann3 CUTyalluid MPaKTUYECKOTO
HCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB

Y MaTepUaJIOB, HAIPUMED, B LIEJISIX
AHEProcOePeKCHUSI: TEIIIOU3OJISIHSA,
sHeprocOeperaroye KPoIIiH,
TEPMOAKKYMYJISITOPBI U T. 1.

Hab6nronenue siBneHuii ncmapeHus

Y KOHJICHCAIUH.

HccnenoBanue npouecca UCIapeHus
Pa3IMYHBIX )KUIKOCTEM.

OObscHEeHNE SIBICHUIN HCTIAPEHUS
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TerutoBbie ABATATETN

1 3aIlATa OKPYXKAIOIIEH
Cpepbl.

3aKOH COXpaHEHUs

Y MIPEBPAICHUS SHEPTUU
B TEIUTIOBBIX Mpolieccax

Y KOHJICHCAIIH Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Habmoienue n 00bsICHEHHE TTpoIiecca KUTICHMS,
B TOM YHCJIC 3aBHCUMOCTH TEMIIePaTypPhl
KHUTICHUS OT JIaBJICHHUSL.

Omnpenenenue (MU3MEpPEHUE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

Hab6mronenue nporiecca miaBieHUs
KPUCTAIITMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHHE MPOIIECCOB IIABJICHUS
KPUCTAJUTMYECKUX TEJT U pa3MsITUCHUS

MIPY HArpeBaHUU aMOP(HBIX TEI.

Omnpenenenue (M3MEPEHNE) YIETbHOU TEMIOThI
TUTABJICHUS JIbJIA.

OOBsicHEHHE SIBJICHUH IIaBJICHUS
H KpUCTAlNIM3allMK HA OCHOBC aTOMHO-

MOJIEKYJISIPHOTO YUECHHS.
Pemenue 3a7a4, CBSI3aHHBIX C BBHIYUCIEHUEM
KOJINYECTBA TEIJIOTHI B IIpoIieccax
TeIUIoNepe auy MpH IJIaBJICHUH

Y KpUCTAJUTU3alli1, UCTIAPEHUH U KOHJICHCAIIUH.
AHann3 CUTyarui MpakTUYeCKOTO MPUMEHEHUS
SIBJICHUH TJIABJICHUS U KPUCTAIM3ALINY,
HaIpUMep, MOITyYeHUE CBEPXUUCTHIX
MaTepHalioB, COJIeBasi Tpeika u JIp.

Ananu3 paboThl 1 00BSICHEHUE IPUHIINTIA
JeCTBUS TETIIOBOTO IBUTATEIS.
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Brruncienne KonuuecTBa TEIUIOTHI,
BBIJICJISIFOLIETOCS MPU CTOPAHUU PAZITAYHBIX
BUJI0B ToruinBa, U KIIJI aBurarens.
OO6cy>xIeHrE SKOJIOTHIECKHUX MOCIEICTBUN
WCIOJIb30BaHUs IBUTATENIC BHYTPEHHETO
CrOpaHus, TEIIOBBIX U THAPOIIICKTPOCTAHIUN

Hroro no pasaery 28
JJIeKTPUYECKHE U MATHUTHBIE SIBJICHUSI
2.1 | DnexTpuueckue 7 DnexTpusanus Tell. Habntoienue 1 npoBeieHNUE OIBITOB
3apsibl. JIBa posa 2IEeKTPUYECKUX I10 JIEKTPU3ALMHU TEJI IPA CONPUKOCHOBEHHUH

3ap5DKeHHI>IC TCJIa
H UX BBaHMOHeﬁCTBHﬂ

3apsa0B. Bzanmoneicteue
3apsHKEHHBIX TEJl.

3akon KynoHa (3aBUCUMOCTh

CHWJIBI B3aUMOJICCTBUS
3apsSKEHHBIX TeEJ

OT BEJIMYUHBI 3aPSA0B

Y PACCTOSIHUSI MEXY
TeJaMH).
DIIEKTPUUECKOE TOJIE.
Hanpsioxennocts
AIEKTPUYECKOTO ITOJIS.
[Ipunun cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu snekrtpuyeckux
3apsii0B. DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsia.

Y UHAYKLHEH.

HaOmronenne u o0bsiCHEHHE B3aUMOIENCTBHUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKCHHBIX TEJl.
OObsicHEeHUE MPUHIMIIA JEHCTBUA 3JIEKTPOCKOTA.
OObsicHEHUE SBJICHUH DIICKTPHU3AITUN

MIPY COMPUKOCHOBEHUH TEJI M HHTYKITHCH

C UCIIOJIb30BaHUEM 3HAHUM O HOCUTEISIX
AIEKTPUYECKHUX 3apsIIOB B BEIIECTBE.
Pacno3naBanue n 0ObsICHEHHE SIBJICHUHN
AJIICKTPU3AIIY B TIOBCETHEBHOM JKU3HH.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJSIUPOBAHUIO
CHUJIOBBIX JIMHUM JICKTPHUECCKOTO TTOJIS.
UccnenoBanue qedCTBUS SJIEKTPUIECKOTO OIS
Ha TIPOBOAHUKHU U JTUAJICKTPUKU
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Crpoenue atoma.
[IpoBoHNKHK

U TUABJIEKTPUKHU. 3aKOH
COXpPaHEHMS IJICKTPUUECKOTO
3apsa

2.2

IlocTosSsHHBIN
AJIEKTPUYECKUI TOK

20

DNEeKTPUYECKUNA TOK.
VYcnoBus CyliecTBOBaHHUS
AIEKTPUYECKOTO TOKA.

W cTOoYHMKY TOCTOSIHHOTO
ToKa. JlelicTBUs
AJIEKTPUUYECKOTO TOKA
(TerioBOe, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B J)KMJIKOCTSIX M ra3ax.
DIIEKTPUYECKAS LIETIb.
Cuna Toka. DNeKTpUIECKOe
HanpsOKEHUE.
ConpotuBieHue
IIPOBOJHUKA. Y JETBHOE
CONPOTHUBIICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
nemnu. [locnenoBarennHOe
Y MapajuieIbHOE COSAMHEHNE
IPOBOJTHUKOB.

PaboTa u MoniHOCTh
ANEKTPUYECKOTO TOKA.

HabGnronenue pa3nuyHbIX BUJIOB JEHCTBUS
AIEKTPUUECKOTO TOKA U OOHAPYKEHHE ITHX
BUJIOB JCUCTBUS B IIOBCEHEBHOM KU3HU.
Hab6nronenne BO3HUKHOBEHUS Ta30BOI0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B JKUIAKOCTH.

COopka u UCTIBITAaHUE PIECKTPUUECKOH 11eTTH
MMOCTOSITHHOTO TOKA.

N3mepenue cuiibl TOKa aMIIEPMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIETMETPOM.

[IpoBenenrie u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOJHNKA
OT €r0 JUIMHBI, IUIOLIAIH MTONIEPEYHOr0 CEYEHHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT COINPOTHUBJIEHUSI PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOpE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKECHUN
IIPU MIOCJIEN0BATENBHOM COEAMHEHNHN JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE IIENHU

U TIOTPEOUTENH
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuiIa Juisl CHIIBI TOKA

MIPY NapauIeIbHOM COEAMHEHUN PE3UCTOPOB.
AHaJIN3 CUTyalluid MOCIE0BATEIBHOIO U
MAPAJLIEITBHOTO COSIMHEHUS TPOBOJHUKOB

B JIOMAIIHUX SJIEKTPUUECKUX CETSX.

Pewenue 3agau ¢ ucnonb3zoBaHueM 3akoHa Oma
u (hopMyJ pacuera AIEKTPUIECKOTO
COIPOTHUBIICHUA MPU MOCIEA0BATEIHLHOM

Y MapaJUIeIbHOM COECIMHEHUH ITPOBOJHUKOB.
Omnpenenenue padoTHI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PEIUCTOP.

Ornpenenenne MOITHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HaIpsKEHHs Ha HEH.
Onpenenenue KII/] HarpeBarers.
HccnenoBanue npeoOpa3zoBaHus SHEPTUH

MIpY MOJbEME IPy3a dIEKTPOJIBUTATEIEM.
OObsicHEHUE YCTPONUCTBA U MPUHITUIIA TEUCTBUS
JIOMAIITHUX 3JIEKTpOHArpeBaTeIbHbIX TPHUOOPOB.
OOBsiICHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLININA IEUCTBUA TUIABKUX
[IPEIOXPAHUTENIEH.

Pemenune 3a1a4 ¢ HCNOJIB30BAaHUEM 3aKOHA
JIxoyns—Jlenna

2.3

MarsuTHbIE SIBJICHUS

ITocTostHHBIE MATHUTEL.
B3aumoneiictBue

I/ICCHC,ZIOBaHI/IC MarguTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MarHUTOB.
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IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsauTtHoOe 110J1€ 3eMIn

1 €T0 3HAaUCHME JUIS JKU3HHU
Ha 3emuie. OnbIT OpcTea.
MarsuTHOE moJje
BJICKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TEXHHUKE. [[eiicTBuE
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEND
ITOCTOSTHHOTO TOKa.
Hcnons3oBaHue
3JEKTPOJABUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJIsI MOCTOSTHHBIX
MarHUTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHMTHOTO B3aMMO/ICHCTBUS
MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs MOCTOSIHHBIX
MarHUTOB IIPH UX 0ObETMHECHUH U pa3/ICIICHUH.
IIpoBeneHrEe ONBITOB MO BU3yaTU3AMH MOJIA
MOCTOSIHHBIX MarHUTOB.

N3y4deHue siBICHNUI HaMarHUYMBaHUS
BCILICCTRBA.

HccnenoBanne qelCTBUS SIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

IIpoBenenre onpITOB, IEMOHCTPUPYIOIIHAX
3aBUCHUMOCTB CHJIbI B3aMMOJICUCTBUS KaTyIIKH
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIKe.

AHanu3 cuTyalui NpakTHYECKOTro MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIMHE).
N3ydeHne nercTBrs MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHue neicTBus 3JIEKTPOIBUTATENS.
N3zmepenue KIIJI anexkTpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBaHue 1 aHAIM3 Pa3IUYHbIX
MIPUMEHEHU N AJICKTPOJIBUTATENIEN
(TpaHCcnopT, OBITOBBIC YCTPOUCTBA U JIP.)
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24 | DaeKkTpoOMarHuTHAs 4 OnbiTel @apanes. SABieHue OIIBITBI 110 UCCIEAOBAHUIO SIBJICHUS
WUHIYKIUS ANEKTPOMArHUTHOM AIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0BAHUE
nHaykuuu. [IpaBuno JleHna. | "3MEHEHU 3HAYCHUS U HAIPABIICHUS
DIEKTPOreHepaTop. WHIYKIIMOHHOTO TOKa
Cnoco0bl oJTy4eHUs
AIEKTPUYECKON SHEPTHH.
DIIEKTPOCTaHIINA
Ha BO30OHOBIJISIEMBIX
MCTOYHUKAX SHEPTUH
Hroro no pasaery 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOI'PAMME

51



9 KJIACC

JIIBYOKEHUE U CIIOCOOBI
ero OIMMCaHus

MarepuanbHas TOUKA.
Cucrema otcyera.
OTHOCHUTEIBHOCTD
MEXaAHUYECKOTO JIBUKECHHUS.
PaBHOomepHOE
PSAMOJIMHEWHOE JBHKCHHUE.
HepaBromepHoe
MPSMOJIMHEWUHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa MpH
HEPABHOMEPHOM JIBUKEHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWHOE JIBUYKEHUE.
CBoOoHOE TIaJIcHNE.
Onbite! I'anumes.
PaBHOMEpHOE NBUKEHNE

10 OKPY>KHOCTH.

ITepuon u wactora
oOpaienust. JInnenHas

Y YIJIOBasi CKOPOCTH.

Ne HaumenoBanue KomuuectBo | IIporpammuoe copepkanne | OCHOBHBIE BUABI ACSITEIBHOCTH O0YYAIOUTHXCS
/i pa3aenoB U TeM 4acoB
y4eOHOro peaMeTa
Mexanunueckue siBJeHHUSA
1.1 | Mexanndeckoe 10 Mexanndeckoe IBIKEHUE. | AHAIN3 U 00CYXJACHHUE PA3TUIHBIX IPUMEPOB

MEXaHUYECKOTO JBMKCHHUSI.

OO6cyxaeHue rpaHul] MPUMEHUMOCTH MOJICIN
«MaTepHualibHas TOUKa.

Onucanve MEXaHU4YEeCKOTO JABUKCHUS
paznu4YHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6mrogenne MexaHM4eCcKoTo JBUKEHUS Tela
OTHOCHTEJIHLHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTETHLHO Pa3HbIX
TEJ OTCYeTa.

Amnanmu3 Texcrta ["ammiess 00 OTHOCUTETBHOCTH
JIBIKEHUS;, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS
OpycKa WIu IBWKCHUS IIapyKa 110 HaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXIeHHe CIIOCOO0B
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LlenTpocTpemureabHOe
YCKOpEHUe

MPUOJIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapyKa B )KUIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Omnpenenenue NyTH, IPOMICHHOTO 3a JAHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpadKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(cimIOMETpOB).

Brluncnenue myTyu U CKOpOCTU MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUN
Tena.

OmnpeneneHue NpoAEeHHOTO MMyTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
COOMEEemMCcmeyIouue NPOMeNCYmKuy 6pemeHu
0OUHAKOBDL.

Ornpenenenue yCKOpeHus Tena

IIPY PaBHOYCKOPEHHOM JIBUKEHHUH
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoia v 4acToThl 00paIieHus
TeJla 10 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTU paBHOMEPHOTO
JIBM>KCHUS T€Ja TI0 OKPY>KHOCTH.

Pemienue 3amau Ha onpeaeieHre
KMHEMaTUUYECKUX XapaKTEPUCTUK
MEXaHMUYECKOTO JBIKCHUS Pa3IMYHbIX BUOB.
Pacno3naBanue u npuOIMKEHHOE OMMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOHO
MaIA0IINUX TEJI, TBUKEHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3axkon Herotona.
Tpernit 3akoH HproToHa.
[IpyHIMD Ccyneprno3uIuu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUsI TOKOs, IPYTHUE BUJIbI
TPEHMUSL.

Cuiia TS>KeCTH M 3aKOH
BCEMHPHOT'O TATOTEHHUSI.

Y ckopenue cBOOOTHOTO
najieHus. /[BM>keHue MIaHeT

Hab6mronenue u o0cyx1eH1ne OMbITOB

C IBIKEHUEM TeJjla IPU YMEHBIIICHUU BIIUSTHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX IBKESHUIO.
Amnanu3 Tekcta ['anunes ¢ onucanueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHEHHE 33JITaHUH 10 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIUU B Pa3IMYHBIX CHCTEMaX
oTcYeTa.

Hab6nronenue u o0CykieHre MEXaHUIECKUX
SIBIICHUH, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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BoKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 ieperpy3ku.
PaBHOBECHE MaTepraIbHON
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJICHHON OCBIO
BpauieHusl. MOMEHT CHJIBI.
LlenTp Ts3KECTH

¥ YCKOPEHHOM JIBI)KEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKH.

JIefiCTBHSI C BEKTOpaMHU CHIT: BHITIOJTHCHHE
3aJJaHUH 10 CIIO)KCHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmoienue u/uiv npoBeCHUE OTIBITOB,
JEMOHCTPHUPYIOITUX 3aBHCUMOCTD YCKOPEHUS
TeJa OT MPWIOKEHHON K HEMY CHJTBI 1 MacChl
Tena.

AHanu3 1 00bSICHEHUE SABJIICHUUN
C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HproToOHA.

Pemenue 3aau ¢ HCHOJIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M npaBWiIa CI0KEHUS CHJL.
Ornpenenenue )KECTKOCTH NIPYKUHBI.

AHau3 cUTyaIui, B KOTOPhIX HAOII0Jal0TCs
yrnpyrue negopManuu, 1 uX 00bsICHEHUE

C UCIIOJIb30BaHKEM 3aKoHa ['yka.

Pemienue 3ana4 ¢ ucnonap3oBanueM 3akoHa [ 'yka.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHHUA

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbHOI'O JaBJICHHUA.

OO6cyxeHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue kodpduimenTa TpeHUs
CKOJIB)KEHUSI.

W3mepenne CuiIbl TPEHHSI TIOKOSI.

Pemmenwe 3ama4 ¢ ucnonp3oBaHuEM (HOPMYITBI
JUTSL CUJIBI TPEHUST CKOJIB)KEHUSI.

AHanu3 IBIKEHUS TEJ TOJBKO MO ICHCTBUEM
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CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJHOTO MaJCHUs OT MacChl Tela.

OneHka BeTMYUHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKIy IBYMsI TEIaMU

(1 pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0MIb30BaHUEM JIOTIOJTHUTENIBHBIX
MCTOYHUKOB UH(OPMALIHH).

Perenue 3aa4 ¢ UCMONB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSl pacyeTa CUJIbI TSHDKECTH.

AHaJIN3 OpUTMHAIBHOTO TEKCTA,
OIMCBHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHMPHOTO TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

HaOmronenue u 00CykJI€HUE OIBITOB

110 U3MEHEHUIO BECa TeJa PU YCKOPEHHOM
JIBUKCHUH.

AHanu3 ycioBUi BO3SHUKHOBEHHUSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3a1a4 Ha onpeiesieHue Beca Teja

B Pa3IUYHbBIX YCIOBUSX.

AHanu3 cui, AEMCTBYIOIIUX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.

OnpeneneHne HEHTPA TSHKECTH Pa3IMYHbIX TN
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynsc Tena. I3menenue
UMITyJibca. VIMITyibe CUITBL.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JIBUKEHUE.

Mexanudeckasi paborta

¥ MOIIHOCTB. PaboTa cun
TSJKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
Ha/Jl [IOBEPXHOCTHIO 3EMIIU.
ITorenuuanbHas 3HEPrus
CKaTOM NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUUECKOH
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUHU

HaOmronenue u o0cyXaeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX MepeIady UMITYJIbCa

IIPU B3aUMOJICUCTBUM TEN, 3aKOH COXPaHEHUS
UMITYJIbCa MPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJEHUCTBUU TEI.

AHanuM3 CUTyanuii B OKpyKarolen )KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacrio3HaBaHue sSIBJIICHUS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Tell
(Ha mpuMepax HEyNpyroro B3auMOAECHCTBUS,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewrenne 3aaa4 ¢ HCNOJIB30BAaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIPYTOCTH

IpU OABEME TPy3a C UCIOIb30BAHUEM
HEIMOABUKHOTO Y TOJBMXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHManbHON SJHEPTUH YIIPYTO
ne(hOpMUPOBAHHON TIPYKUHBI.

N3Mepenre KUHETUYECKON SJHEPTUH TeJla

110 JUIMHE TOPMO3HOTO IIyTH.
DKCIEepUMEHTAIBHOE CPABHEHHUE N3MEHEHUS
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MOTEHIMAJIBHON U KWHETUYECKOW SHEPTUM TETa
MIpY JIBUKECHUH 110 HAKJIOHHOM IJIOCKOCTH.
DKcnepuMeHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHHSI MEXaHUYECKOUN IHEPrUun

IIpU CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKOHa COXpAHEHUS
MEXaHUYECKON SHEPTUH [ pacyeTa

MOTEHIIMAIBHOW U KUHETUYECKOW SHEPTUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHusl ¥ BOJTHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHOI,
4acTOTa, aMIUIUTY/Ia.
MaremaTn4eckuii u
MPY>KUHHBINA MasTHUKH.
[IpeBpanienne sHeprun
IIpHU KoJie0aTeIbHOM
JIBUKCHHH.

3aryxatomue KojaeOaHus.
BbIHyX1€HHbIE KOJICOaHUsI.
Pe3onanc

Habmronenue kosie0aHmii 1Mo 1SHCTBUEM CHIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJ00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYKHUHE.

OmnpeneneHne 4acTOThI KOJIeOaHMit
MaTEeMaTHYECKOTO M IPYKUHHOTO MasITHUKOB.
Habmronenne n oObICHECHUE SIBICHHS
pe30HaHcA.

HccnenoBanue 3aBUCHMOCTH TIEPHOIA
KOJIcOaHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JIJIMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEpHO/Ia KOJICOaHU

rpysa, noaBCI€HHOT'O K JICHTC, OT MaCChI I'py3a.

Habmonenue u 06Cy X /1eHNE OTBITOB,
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JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI TPY>KUHHOTO MasTHUKA OT MacChl
rpy3a U KECTKOCTHU TPYKUHBI.

[IpuMeHeHne MaTeMaTHYECKOTO

U IPY>KUHHOTO MasiTHUKOB B KaUECTBE MOJIEIIeH
JUTSL OTTUCaHMsI KOJIEOaHUN B OKPYKArOIIEeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OLIEHKOM YacTOTHI (TIeproa)
KoJe0aHui.

H3zmepenue yckopenus c60600H020 NAOeHUs.

22

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4uecKne BOJIHBI.
CBoiicTBa MEXaHUUYECKUX
BOJH. [IpononsHbIE

U TIONIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHHUs.
MexaHndecKHne BOJIHBI

B TBEPJIOM TeEJIE,
CEHCMHUYECKHUE BOJIHEI.
3ByK. | poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yJIBTPa3BYyK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HApYKEHUE AaHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJE).
Boruncnenve 1JIMHbI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
YJaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KoJieOaHui.

HaOmro1enne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIC, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Hab6nronenune u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaJIN3 OPUTHUHATILHOT'O TEKCTA, TOCBSAIICHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9XO0JIOKAIHUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

3HeKTp0MaFHI/ITHOG IM0JI€ 1 JJICEKTPOMAIrHUTHBIC BOJIHbI

3.1 | DnexkTpoMarHuTHOE 6 DIJIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
noJie DNEKTPOMAarHUTHBIE BOJHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y JIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.
BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yYEHUE CBOWCTB
[Ixana 3JIEKTPOMarHUTHBIX | BJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionb3oBaHue C TIOMOIIIBI0 MOOMILHOTO TellepoHa).
SJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHMUS
cBera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3yYEHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA CBETA ’KUBBIC OPTaHU3MbI, U3Ty4YEHUS HEOCCHBIX TET
(CMBICTIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHanu3 pa3anvaHbIX
MIPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1au ¢ ucnoib30BaHUEM (HOPMYIT
JUTS1 CKOPOCTH 3J€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Htoro no pazgeny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacpoCTpaHEHUS
CBETa

JlyueBas Mmozenb cBeTa.
HcTounuku ceera.
[IpssmonuneHOe
pacIpocTpaHeHue CBETa.
3armenus Connua u JIyHbL.
Otpaxenue ceta. [Iimockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETAa.

[Ipenomienue cera. 3aK0OH
npenaomiieHus ceta. [lomHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONTHYECKUX
CBETOBOJAX

HaOntonenue onbIToB, AEMOHCTPUPYIOITUX
SIBJICHUE MIPSMOJIUHEUHOTO
pacnpocTpaHEHHs CBETa

(BO3BHMKHOBEHHUE TCHU U TIOJYTCHH ),

Y UX MHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsiICHEHHUE U MOJICIMPOBAHUE COJTHEUHOTO
Y JTYHHOTO 3aTMEHUMU.

HccnenoBanne 3aBUCUMOCTH

yIila OTPaKEHHs CBETOBOIO JIy4a OT yrIjia
naJICHUsI.

N3yuyeHue cBOMCTB U300paKEHUS B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

10 TIOJIYYEHHIO H300paKEHUN B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

HaOmronenne u 00bsICHEHHE ONBITOB

10 TIPEJIOMJICHHUIO CBETA Ha TPAHHUIIE
Pa3JIMYHBIX CpeJl, B TOM YKCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTia MaJieHusi CBETOBOIO JTyya
Ha FPAHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue BJICHUN OTPAXKEHUS

Y MIPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
YKU3HHU.
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AHanu3 u 00bSICHEHHE SIBJIEHUS ONITUYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ uCcnojib30BaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUA CBCTA

4.2 | JIMH3bI ¥ ONTHYECKUE 6 JIunza. Xox nyueii B muH3e. | [lomydeHne n3o0pakeHui ¢ TOMOUIBIO
puOOopbI Onrtuueckas cucrema coOuparole U paccenBaroiei JIMH3.
dotoanmnapara, Mukpockona | Onpejenenre GOKyCHOTO pacCTOSIHUS
u Teneckomna. ['ma3 kak U ONTHYECKOU CUJTBI COOMPAIOIICH
ONTHYECKas CUCTEMA. JIMH3BI.
brmuzopykocTh AHanu3 yCTpoNCTBa U IPUHITUTIA IEHCTBUS
U JATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToarnmapara, MUKPOCKOTIa, TEIECKOIIA.
W3yuenune MoJiemu T1a3a Kak ONTHYECKON
CUCTEMBI.
AHanu3 siBIeHUN OJIM30PYKOCTH
U JTaJTbHO30PKOCTH, IIPUHIINATIA TEUCTBUS
OYKOB
4.3 | Paznoxenue 6eoro 3 Paznoxenue 6enoro cBera Hab6nronenue paznosxxeHus 6e510ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HeIOTOHA. | B CIEKTP.
CoxeHue CreKTpaibHbIX Habmronenne u 00bsICHEHHE OITBITOB
1BeToB. Jlucrnepceus cBeTa 10 TTOJTYYSHHIO OEJIOTO CBETA MPH CII0KECHHUH
CBETa pPa3HbIX IIBETOB.
[IpoBenenHme 1 0OBICHEHHUE OTIBITOB
10 BOCITPHUSATHIO I[BETA MPEIMETOB MPHU UX
HAOJIOICHUH Yepe3 BETOBbIC (DUIBTPHI
(LIBETHBIE OUKH)
Htoro no pazneny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucmyckanue u OmnswiTel Pezepdopaa O6cyxaenue 1eau onbiToB Pezepdopaa
IIOTJIOLIEHUE CBETA Y IJIAaHETapHAask MOJIEIb I10 MCCIIETOBAHNIO ATOMOB, BBIJIBUYKECHHE
aTOMOM atoma. Moznens atoma bopa. | runote3 o BO3MOKHBIX pe3yjIbTaTaxX OMbITOB

Hcnyckanue U NOrjaomeHne | B 3aBUCUMOCTH OT IPEAIIONIAracMoro CTpOCHUS

cBera aToMOM. KBaHTBL. aTOMOB, (JOPMYITUPOBAHNE BHIBOJIOB

JInHenyaTteie ClIeKTpPbI W3 PE3YIbTATOB OIIBITOB.
OOcyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEJIA aTOMa U OCHOBAHUM JIJI TUIIOTE3bI
bopa o crannoHapHbIX OpOUTAX AINEKTPOHOB.
HabGnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUsI PA3JIMUHBIX BEIIECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUSI

5.2 | CTpoeHne aTOMHOTO PanunoaktuBHOCTE. Anbha-, | OOCYXICHHE BO3MOKHBIX THITOTE3 O MOJICIISAX

aapa

0eTa- U raMMa-U3TyYeHUsI.
Ctpoenue aTOMHOTO s11pa.
Hyxnonnas moznenb
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJypacrajia aTOMHBIX SIAEP

CTPOCHUA Spa.
Onpenenenue cocrana siAEp MO 3aJ1aHHBIM
MAacCCOBBIM U 3apSIOBBIM YHCIIAM

Y TI0 TIOJIOKEHUIO B IEPUOIUIECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa A/Ipa U €T0
MOJIOKEHUS B TIEPUOJIMYECKON CUCTEME

MIPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapyXeHue 1 U3MEPEHHUE PATUAITMOHHOTO
(dhoHa ¢ MOMOIITBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OM0JI0THYECKUX U3MCHEHH,
MIPOUCXOISIIINX O ACHCTBUEM
PaAMOAKTUBHBIX U3JTyYCHUH.
Hcnonp30BaHne paJiMOaKTUBHBIX H3TyYCHUN
B MEJUIINHE

5.3 | SlnepHble peakuu 7 AnepHble peakunu. 3akoHbl | Pemenue 3am1ad ¢ MCNOJIb30BaHUEM 3aKOHOB
COXPAHEHUS 3aps0BOTO COXPAHEHUSI MaCCOBBIX M 3apsJOBbIX YUCEI
1 MacCOBOTO YHCEIL. Ha ONPEJIEIICHUE PE3YJIbTaTOB SACPHBIX
DHeprus CBsI3U aTOMHBIX pEaKInii; aHAJIU3 BO3MOKHOCTH
anep. CBsi3b Maccel WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.
v oHepruM. Peakiyu cunTe3a | OueHKa SHEPTUuH CBSI3H sIEp C UCTIOIh30BAaHHEM
u fenenus suep. Microunuku | hopmyssl DiHIITEHHA.
sHeprun CoJiHIA U 3BE3N. OOcyxaeHne NepcreKTUB NCII0Ib30BAHUS
SAnepHas sHEpreTHKa. YIPABIISEMOT0 TEPMOSAIEPHOIO CUHTE3A.
JlercTBYS paIioakTUBHEIX | OOCyKAeHUE IPEUMYIIECTB U KOOI HYECKUX
W3JIyYEHUHN HA )KUBBIE po0JIeM, CBSA3aHHBIX C SICPHON SHEPTeTUKOM
OpTraHU3MBI

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAK0ILINH MOLYJIb

IloBTOpEHME 9 Cucremaruzanus BrinonHenue yueOHbIX 3aAaHU, TpeOyOIIUX

1 000011IeHNE
coJiepKaHus Kypca
bu3uku 3a 7-9 KIacchl

1 000011IeHHE TTPEMETHOTO
COJICp KaHMS M OITbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

MIPY U3yYEHUU BCETO Kypca
(U3UKK OCHOBHOTO OOIIIETr0O
o0Opa3oBaHws.

JIEMOHCTPAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— IPUMEHEHUS TIOJTYYCHHBIX 3HAHUN

TSl HAYIHOTO OOBsICHEHUS (PU3HUUECKUX
SBJICHUM B OKPYXKAIOIEN IPUPOLE,

B IIOBCEIHEBHOM KU3HU U BLISABIEHUS
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Iloaroroska k

OCHOBHOMY
rocy/1apCTBEHHOMY
AK3aMeHy 1o (pu3nKe

JUTs1 O0y4aroIMXCs,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(H3UYECKIX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTUH;

— MIPUMEHEHUSI OCBOECHHBIX
AKCIIEPUMEHTAIIbHBIX

YMEHUMN

JUTS UCciie1IoBaHus (PU3UYECKUX
SIBJICHUM, B TOM YHUCJIE JJISI IPOBEPKU
TUIIOTE3

Y BBIABJICHHS 3aKOHOMEPHOCTEM.
Pemienue pacueTHbIX 3a/1a4, B TOM YHUCIIE
MPEIIOIAraloX UCOJIb30BaHNE
bu3HUeCcKX MOJIENIe U OCHOBaHHBIX Ha
COAEPAaHUM PA3JINYHBIX PA3/IEJIOB Kypca
(du3UKH.

BrinosHeHue 1 3amTa rpynmnoBbIX

WJIU UHJIMBUAYAIIbHBIX IPOEKTOB,
CBSI3aHHBIX C COZIEP’KaHUEM Kypca U3UKU

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koaun4decTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
1.1 du3snka - HayKa 0 IPUPOJE 2 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BETUYNHBI 2 1 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 1 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 6
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BeleCTBA
but6mmoreka [IOK
https://m.edsoo.ru/7f416194
2.1 Crpoenue BemiecTBa 1 OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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JBr>xeHue 1 B3auMOJICHCTBUE YaCTHIL
BEIECTBA

2.2

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.3 ArperaTHble COCTOSIHHS BEILIECTBA

Hroro no pasneny

bu6nmorexa [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tel

3.1 Mexannueckoe IBIKEHNE

bubnunoreka LIOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2 WNueprus, Macca, TIIOTHOCTh

3.3 Cuia. Bune! cun

14

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

but6mmoreka [IOK

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

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

Hroro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

21
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4.1

Hasnenue. llepenaya naBnenust TBEPALIMU
TeJaMH, JKUIKOCTAMU U ra3aMu

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

4.3

JlaBieHue KuIKOCTH

ATMocdepHOe aBiIeHHe

bu6nmorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunoreka LIOK

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

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

4.4

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

Hroro no pasneny

21

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pa3nea 5. PaGoTa n MoIHOCTD. JHEprus

5.1

PabGora u MOIIHOCTDb

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

52

[IpocTeie MexaHU3MBbI

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
®OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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bubnunorexa LIOK
https://m.edsoo.ru/7f416194

53 MexaHndeckasi SHeprus 4 1 ®13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pasneny 12
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

PesepBHoe Bpems 3 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TenioBble siBaeHUs
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
1.1 CrtpoeHue u cBOWCTBA BeLleCTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLecch 21 1 5 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
DNEeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella
2.1 . 7 1 ®U3UKOH JIAb
1 UX B3aUMOJICHCTBHE .
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 2 7 ®U3UKOH JIAB

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

2.4 DNeKTpOMarHuTHasE UHIYKITUS

Hroro no pasneny

37

L.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UMKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJeHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro
1.1 10 1 OU3UKOH JIAB
OIMCaHUs .
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
1.2 Bsaumonetictsue Ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHS 10 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Uroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannueckue KoueOaHus 7 3 ®U3UKOH JIAB

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

72



2.2

MexaHuueckne BOJIHBI. 3BYK

Hroro no pazneny

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Paznen 3. 3HeKTp0MaFHI/ITH06 moJi€ ! 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1

DIIEKTPOMArHuTHOE MOJIE U
SJICKTPOMArdMTHBIC BOJIHBL

Hroro no pasneny

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
OU3UMKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pasgen 4. CBeToBbIe ABJICHUA

4.1

4.2

4.3

3aKOHBI pacIpOCTPaHEHHUS CBETA

JIMH3BI ¥ ONTHYECKHE TPUOOPHI

Paznoxxenue 6e10ro cBeTa B CIEKTP

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazneny 15
Paznen 5. KBanToBbI€ SIBJICHHS
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue 1 NoriaoneHue cBeTa arToMOM 4 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro o pasneny 17
Pa3nea 6. IloBTopuTtebHO-000011aI0IM I MOYJIb
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
[ToBTOpenue u 00o0IIEHUE COEPKAHUS
6.1 o 7.9 9 2 ®U3UKOH JIAB
Kypea QUIHKH 38 /-7 K1ace https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
®du3uka — HayKa O PUPOJIE.
1 SIBienus npupoabl. Pusnyeckue 1 https://m.edsoo.ru/3¢9¢9366
SIBJICHUSI
Mexanndeckue, TeIIOBEIE,
2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIC SIBIICHUSI
®u3nyecKue BEIUYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU TOMOIIH
4 pATYPBL TP 1 1 https://m.edsoo.ru/2312¢9d7
KUJKOCTHOTO TEPMOMETPA U
JaT4YNKA TEMIEPATYphI"
Kak ¢usuka u agpyrue
€CTECTBEHHbIC HAYKU U3Yy4aloT
npuponay. EcrecTBeHHOHAyUYHBIN
5 prpoLy Y 1 https://m.edsoo.ru/3842f3a4
MeToa no3Hanus. Onucanue
(GUBUYECKUX SBJICHUHN C TTOMOIIBIO
MoJeen
VYpok-uccnenosanue "IIposepka
6 TUIOTE3bI: JAIILHOCTD MOJIETA 1 1 https://m.edsoo.ru/145e¢7ble

HIapHKa, IyIEHHOIO
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TOPH30HTAIILHO, TEM OOJIBIIE, YeM
OoJiblie BbIcOTa Mmycka"

Ctpoenue BemiecTBa. ONbITHI,

JOKa3bIBAKOIHUE JUCKPETHOC
CTPOCHUE BCUICCTBA

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

10

JIBH>KEHME YacTHUIl BEUIECTBA

Ypok-uccnenoanue «OIMbITHI 110
HAOJIFOAEHUIO TEILIIOBOIO
pacIIMpeHus Ta30B)

AI‘peFaTHBIC COCTOAHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

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

11

B3anMocBs3b MeX 1y CBOWCTBAaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.

Oco0eHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI

https://m.edsoo.ru/bb22e4a5

12

MexaHudeckoe JBMKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/43ceabl9

13
14

Cxkopoctb. Enunuiiel ckopoctu

Pacuer MyTH 1 BpCMCHU NBUKCHUA

https://m.edsoo.ru/fdd6¢c394
https://m.edsoo.ru/f1164e28

15

WNueprus. 3akoH HHEPITUH.
B3anmopeiicTBre Ten Kak mpuunuHa
W3MEHEHUSI CKOPOCTH JIBHXKCHHUSI
TeN

https://m.edsoo.ru/7b9b482¢

16

IIimoTHOCTE BemecTBa. Pacuer
Macchl U 00bEMa Tea 110 €ro
IUIOTHOCTH

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

17 «OnpenenenHue MIOTHOCTU https://m.edsoo.ru/766f1{89
TBEPIOTO TEJIA»
Penrenue 3amad mo reme

18 https://m.edsoo.ru/3f769a5a
"IInotHOCTHE BemecTna"
Cuna xak xapakTepuCTHKa

19 B3auMoieiicTBus Teir. Cuia https://m.edsoo.ru/2546928¢
yrnpyroctd. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
3aBUCUMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(medopmanum) NpyXUHBI OT
IIPUJIOKEHHOMN CUIIBI»

21 SIBnenme TaroreHus. Cuiia TSKECTH https://m.edsoo.ru/5f763ae9
CBsI3b MEX1y CHIION TSAXKECTH U

22 Maccol tena. Bec Ttena. Pemenue https://m.edsoo.ru/511ca9df
3a7a4 no teme "Cuna tsokect"
Cwiia TSKeCTH Ha JPYTHX IJIaHeTax.

23 dusnuecKue XapakTepUCTUKN https://m.edsoo.ru/384f287b
TJIaHEeT

24 N3mepenne cuit. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocTh https://m.edso0.ru/594bb9cd
CrnosxxeHue AByX CHJI,

26 HaIpPAaBJICHHBIX MO OJHON MPSMOM. https://m.edsoo.ru/62elae35
PaBHOEliCTBYIOIIASA CHIT
Pemenue 3agau mo reme

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

"PaBHOnelcTBYIOIIAsA CHIT"
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28

29

30

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B ipupoe u
TEXHHKE

JlaGopaTtopHnas padora «3yueHue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI JIaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edsoo.ru/848 1b4bd

https://m.edsoo.ru/99eaSef7

https://m.edso0o.ru/38b267b8

31

Pemenne 3amag mo Temam: «Bec
Tenay, «I padudaeckoe n300paxeHue
cuny», «CuibeDy,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edsoo.ru/f2fbfbaa

32

KonTposabHas pabora o Temam:
«MexaHndecKoe IBIKEHHIE,
«Macca, III0THOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuibe»

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

33

Jasnenue. CriocoObl yMEHbIIEHUS
N YBCIIMYCHUA OaBJICHUA

https://m.edsoo.ru/e56bd875

34

35

JlaBiaeHwue raza. 3aBUCUMOCTD
JIaBJICHUS Ta3a OT 00bEMa,
TEeMITepaTyphl

Ilepenaua naBieHust TBEPABIMU
TEJIaMU, )KUJIKOCTSIMH U ra3aMH.
3akon Ilackans

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

https://m.edsoo.ru/ctb73461
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HaBJ'IeHI/IC B XXUJKOCTH U rase,

36 BBI3BAHHOE JE€HCTBUEM CHUIIBI https://m.edsoo.ru/8e¢8367b5
TSDKECTHU
Pemenwne 3agau mo teme «JlaBieHue

37 B JKUKOCTH U rase. 3aKoH https://m.edsoo.ru/3c9f6fad
[Tackamnsy»

38 CooOmaromuecs COCYIbI https://m.edsoo.ru/384621b8

39 I'mppasimueckuil npece https://m.edsoo.ru/f6417ca4

40 Marometper. Hopmenoit https://m.edsoo.ru/1£58766b
JKHJIKOCTHBIH HAacoC
Atmocdepa 3emnn. [IpuanHen
CyILIECTBOBAHUS BO3IyIIIHON

41 000y10uKkH 3emiau. 3aBUCHMOCTD https://m.eds00.ru/9249b692
aTMoc(hepHOro JaBiIeHUS OT
BBICOTHI HaJl YPOBHEM MOPS

42 Bec Bo3ayxa. Atmocheproe https://m.edsoo.ru/ccd4dads
JIaBIICHUE

43 H3mepere atmocdeproro https://m.edsoo.ru/22f14fba
nasienust. OneiT Toppuyesniu
3aBUCHUMOCTBH aTMOC(HEPHOTO

44 JIaBJIEHUS OT BBICOTHI HAJl ypOBHEM https://m.edsoo.ru/6¢c48c524
Mopst

45 Bapomerp-anepons. AtMocdepHoe https://m.edsoo.ru/e7a99517
JIaBJICHWE Ha PA3JITMIHBIX BHICOTAX

46 Pemerre 3axas 1o Teme https://m.edsoo.ru/c12835a8

"AtMmochepHoe naBieHne"
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47

48

49

50

JleicTBuE )KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITAIKUBAIOICH
CHUJIbI, ICHCTBYIOIICH Ha TEO,
MOTPY>KEHHOE B KUJKOCTBHY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

IInaBanue Ten

https://m.edsoo.ru/ac71c7fa

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

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

https://m.edsoo.ru/celf25ac

51

JlaGopaTtopHast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHA U
OIpeNIeNIeHnE €€
rpy30MOaBEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3agad mo reMam:
«ILimaBanue cynos.
BosznyxomnaBanuey, «JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»

https://m.edsoo0.ru/3373694e

53
54

Mexanunueckasi pabota

MomHocTts. EquHuIisr MOHOCTH

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

55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanLéMe 1o JiecTHuie"

https://m.edsoo.ru/8e9f821a
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56

57

58

59

60

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBeCuE cuit Ha ppruare

KonTponbhas pabota no teme
«/laBneHue TBepAbIX TEN,
KUJKOCTEH U Ta30By /
Bcepoccuiickast mpoBepoyHas
pabora

Peseprurlit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPJIBIX TN, KHUJIKOCTEN U ra3oB» /
Bcepoccuiickas npoBepodHas
pabora

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue yCclOBHM
pPaBHOBECHS pblyara

Pemenue 3agad mo reMme «Y ciIoBUS
paBHOBECHUS pbluara

0.5

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

https://m.edsoo.ru/3¢391d99

https://m.edsoo.ru/76988618

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

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

61

Koaddurment nosnesnoro necTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenune KII/] HaknoHHOM
MIOCKOCTHY

0.5

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

62

63

Pemenne 3amau mo teme "Pabora,
MotmHocTh, KITJT"

MexaHuueckas SHEPTrusl.
Kunernueckas u moTeHuanbHas
DHEPrus

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24
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64

65

66

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruu

Y POK-3KCIIEPUMEHT I10 TeMe
"DKCEPUMEHTAIBHOE OIPE/ICTICHUE
M3MEHEHHUS KUHETUYECKOH U
NOTEHLUAIbHON YHEPTHH MTPU
CKaTBIBAHUH TE€JIa TI0 HAKJIOHHOU
IJI0CKOCTH"

KoHTpoinbHast pabota 1o Teme
«PaboTta 1 MOIIIHOCTB. DHEPTHUS»

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

https://m.edsoo.ru/fbb989ba

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

67

PesepBHsblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
nBmxenue"

https://m.edsoo.ru/35541 1fe

68

PesepsHslit ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[NPOT'PAMME

68

12

https://m.edsoo.ru/281b265¢
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero H3y4YeHUs1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOMN

1 1 https://m.edsoo.ru/4b6b1523
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mopaenu TBEPAOTO, KUAKOTO U

3 ra3000pa3HOro COCTOSTHUMN 1 https://m.edsoo.ru/7236¢9f9
BEILIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHUM BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUH MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHu
Kpucrannnueckue u amopdusie

5 P Pk 1 https:/m.edsoo.ru/5d25b3dd
Tena
CmauuBaHuE U KanUJUISIPHOCT.

6 1 https://m.edsoo0.ru/8bb5494b
[ToBepXHOCTHOE HaTsIKEHUE

7 TernnoBoe paclIMpEHUE U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TeMIiepaTypbl

8 CO CKOPOCTBIO TEMJIOBOTO 1 https://m.edsoo.ru/767b611b

JABMOKCHUA 4aCTHUIL]
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10

Buyrtpennss sueprusi. CriocoObt
W3MEHEHUS BHYTPEHHEH SHEPruun

Buapl Teronepenaun

https://m.edsoo.ru/7al61b6d

https://m.edsoo.ru/e5c7ce2c

11

VYpoxk-koHpepeHuus
"[IpakTHuecKoe UCIIOIb30BaHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIEIAX
aHeprocoepekeHus "

https://m.edsoo.ru/47298c48

12

13

14

15

KonndecTtBo TemaoTel. Y aenbpHas
TCIIJIIOEMKOCTD

VYpaBHEHHE TEIIOBOrO OanaHca.
TerooOMeH u TeroBoe
paBHOBecHe

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TeMI000MeHa P CMEITUBAaHUT
XOJIOAHOU U ropsiueit Boabl"

PacueT koaudecTBa TEILIOTHI,
HE0OXOIMMOTO JIJIsl HATPEeBAHUS
TeJa U BBIIEISAEMOr0 UM NpU
OXJaXKICHUH

https://m.edsoo.ru/eb498cle

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

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

16

JlabopaTopHas pabota
"OnpeneneHue yaeapbHOU
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/aabf9721

17

DHeprus TOIMBa. Y AeabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/2cf8923b
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18

19

20

IInaBneHue n OTBEPACBAHUC
KpUCTAJNINYCCKUX TCII. Y aenbHas
TCILJIOTA ITJIaBJICHUA

JlaGopaTopHas paboTta
"OnpeneneHue yaelbHON TEMI0ThI
JIaBjieHus apaa"

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcmapenue

https://m.edsoo.ru/5¢93abab

https://m.eds00.ru/9cb89b68

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

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEpATyphI
KHUIICHHUS OT aTMOC(EPHOTO
JIaBJICHUS

https://m.edsoo.ru/e4c6ce3f

22

BrnaxnocTs Bo3ayXa.
JlaboparopHnast pabota
"OnpeneneHne OTHOCUTETHHOM
BJIQXKHOCTH Bo3ayxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paOOTHI TETIIIOBBIX
JBUTaTENeH. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBOro ABHTaTEIs.
TenoBble ABUTATEIN U 3alllUTa
OKpY KaloIIeH cpeibl

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

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOLIECCaX

https://m.edsoo.ru/89535ae3
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27

28

29

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TennoBkIe SIBICHU.
N3menenune arperaTHbIX COCTOSIHUI
BenecTna"

KontposnbHas paboTa mo teme
"TermnoBele ABIcHUA. V3MeHeHnE
arperaTHbBIX COCTOSIHH BeriecTa"

DnexTpusanus ten. [[Ba poga
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/dfea43fc

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

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

30

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHEN U
IIPU COIPUKOCHOBEHUU"

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

31

32

33

B3anMopeicTBue 3apsyKeHHBIX TEIl.
3akon Kymnona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO
nosist. [IpuHnun cynepnosunmu
IIEKTPUYECKUX TOJIEH

Hocurenu anexkTprudeckux 3apsiioB.
OnemeHTapHbld 3apsa. CTpoeHHe
aToMa

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

https://m.edsoo.ru/46777142

https://m.edsoo.ru/d5afc8eb

34

[IpOBOTHUKY W TUBIEKTPUKH.
3aK0H COXpaHEHHS IIEKTPUIECKOTO
3apsaa

https://m.edsoo.ru/f2d4al34

35

Pemenue 3agau Ha npruMEHEHNE
CBOMCTB AJICKTPUIECKUX 3aPSI0B

https://m.edsoo.ru/5e7ea9cc
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36

37

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. ICTOUHHKH
ANEKTPUYECKOTO TOKA

JlericTBUA AIIEKTPUYECKOrO TOKA

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

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUUYECKOTO TOJIS HA
MIPOBOJTHUKY U TUDJIEKTPUKH"

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

39

40

DNEeKTPpUYECKUM TOK B MEeTaJlJIaxX,
KUJIKOCTSIX U Ta3ax

DneKkTpruyecKas 1enb U eé
COCTaBHBIE YaCTH

https://m.edsoo.ru/23935322

https://m.edsoo.ru/e19acc53

41

Cuna toxka. JlabopaTopHas pabora
"N3mepeHue u peryiupoBaHue
CuJIbI TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

DNeKTpUUECKOe HANPSKEHHE.
BoasT™metp. JIaGoparopnas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

0.5

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

43

44

ConpoTHuBieHHE TPOBOJAHUKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIIECTBA

JlaGopatopHnas pabora
"3aBUCUMOCTB IEKTPUUYECKOTO

COIMPOTHUBJICHHUSA ITPOBOJJHUKA OT €TO

JAJIMHBI, TU10MAA IMOIIEPEYHOTO
Ce4yeHMs U matepuaia”

https://m.edsoo.ru/98c1226

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

87



45

46

47

48

3aBUCHMOCTB CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juis
y4JacTKa Leru

JlaGopaTopHas pabota

"HccnenqoBaHue 3aBUCUMOCTH CHIIBI

TOKa, WAYIIETrO Yepe3 pe3ucTop, ot
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

[TocnenoBarenbHOE U
napajuieIbHOE COCIMHCHUS
MIPOBOTHUKOB

Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHUS HAMIPSDKECHUI
NIPY TIOCIIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

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

https://m.edsoo.ru/8fbc7cS5a

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

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

49

Jlaboparopnas pabdota "IIpoBepka
ImpaBujia JJIs1 CUJIbI TOKA IpU
napajyieIbHOM COeAMHEHUN
pe3uctopos”

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

50

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa Oma 1Sl pa3auyHOTO
COEIMHEHMS IPOBOJHUKOB

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

51

52

Pa6ota u moutHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

JlaGopatopHnas pabora
"Onpeznenenue paboThl U
MOIIHOCTH 3JIEKTPUYECKOT0 TOKa"

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

https://m.edsoo.ru/dd1d4d66
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53

54

55

DJeKTpuYecKue ey 1
HOTPEOUTEINH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

ITocTostHHEIE MAarHUTEI, X
B3aUMOJIECIICTBUE
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. MarauTHoe noJie

3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOM paboTe

110 TeMe "DIIEKTPUUECKHE 3apsi/Ibl.
3apspKeHHBIC TeJla U UX
B3aumoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no Teme
"DnexTpruueckue 3apsbl.
3apspKeHHBIC Tejla U UX
B3auMoAecTBuUsA. [10CTOSHHBIN
ANeKTpuyecKkuit Tok" /
Bcepoccuiickas npoBepodHas
pabota

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

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

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

59

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMe "llocTosHHBIN
ANeKTpuyecKkuit Tok" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/713efeab
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60

61

62

63

64

65

OnbIT OpcTeaa. MarautHoe nose
3IEKTPUUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue nelcTBUSA MAarHUTHOTO
TIOJIs1 Ha MPOBOJAHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
Toka. Mcnosip3oBanue
3JIEKTPOBUTaTeIeH B TEXHUUECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIeKTpOoaABUTATENS "

OnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

DnexTporenepatop. CriocoObl
MOJIy4YEeHUS 3J1eKTquecxofl
SHEPTUU. DIIEKTPOCTAHIIMU Ha
BO300HOB/ISIEMBIX HCTOYHHUKAX
SHEpPruu

[ToaroroBka Kk KOHTPOIBHOU paboTe

10 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

0.5

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

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

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336

66

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUS "

https://m.edsoo.ru/fc544d96

90



PesepBHbIit ypok. Pabora ¢
67 TekcTaMu 1o TeMe "TenaoBeie
SBJIEHHU"

PesepBHbIit ypok. Pabora ¢
68 TEKCTaMH I10 TeMe "MarauTHeIe
sBJIeHUS"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/7d3485¢e1

https://m.edsoo.ru/46a7afas

91



9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue op
n/n Bcero H3y4YeHUs1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl

MexaHnndeckoe JBHKEHUE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcyera.

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/5¢869dc5
JIBUKEHUS
PaBHOMEpHOE IpsiIMOJIMHEWHOE

3 P P 1 https://m.edsoo.ru/bc342e86
JBUYKEHUE
HepaBHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeaHsiss 1 MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
[IpssMonMHENHOE paBHOYCKOPEHHOE

5 P P yexop 1 https://m.edsoo.ru/cbb4116b
JBH)KEHUE. Y CKOpEHUE
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOI'O JABMKEHUS. 1 https://m.edsoo.ru/2c456185
I'paduk ckopoctu
JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus Tejla Ipu

7 pel YOHop P 1 1 https://m.edsoo.ru/dfd66¢69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAaKJIOHHOM TI0CKOCTH"
CBoboaHoe nagenue tei. OnbIThl

8 A A 1 https://m.edsoo.ru/163cf472

Tanunes

92



PaBHOMEpHOE IBMXKEHUE 110
okpyxHoctH. [lepuon u yacrora

9 . https://m.edsoo.ru/7a978b7a
oOparmienus. JIuneiinas u yriosas
CKOpOCTH

10 LlenTpocTpeMUTEILHOE YCKOPEHHUE https://m.edsoo.ru/21f74al3
IIepBeb1it 3ak0oH HbroToHa. BekTop

11 https://m.edsoo.ru/8776289d
CHJTBI
Bropoii 3akoH HeroToHa.

12 5 https://m.edsoo.ru/6b639d94
PaBHOpelicTBYIOIIAs cHita
Tpetuii 3akon HerotoHa.

13 https://m.edsoo.ru/6155617e
Cyneprno3unus cui
Pemenue 3aga4 Ha npuMeHEeHUE

14 https://m.edsoo.ru/52¢8393d
3akoHOB HproTOHA

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

16 CHICHHC SAIAT O TEME «-Hra https://m.edsoo.ru/3bf34e6c
YIIPYTOCTHY
JlabopartopHnast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/aabe6bc3
TIPYKUHBD)

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
Pemrenne 3amay mo reme «Cuita

19 https://m.eds00.ru/97¢5¢938
TPEHUS
JlabopartopHnast pabota

20 "Onpenenenune ko3 duimeHTa https://m.edso00.ru/78ff698¢c
TPEHUS CKOJIbKEHUS"
Pemrenue 3ampau no reme "3akoHbl

21 Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el

Tpenus"

93



22

23

24

Cuiia TSKECTH U 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
najacHus

Ypok-koupepenius "JIBuxeHue Te
BOKPYT TPaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"

Pemrenne 3amau o reme "Cuiia

TSDKECTH U 3aKOH BCEMHUPHOTO
TAroreHus"

https://m.edsoo.ru/c4dcba3c3

https://m.edsoo.ru/6a48e5¢c3

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

25

26

27

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecHe MaTepHaIbHOR TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKPEMIEHHON OCBIO BPAIIICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH

PaBHOBecHe MaTepHaTbHOR TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TEMA C
3aKPEMIEHHON OCBIO BPAIIICHHS.
MowmeHnT cuinsl. LeHTp TsKecTH

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

https://m.edsoo.ru/a351cela

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

28

29

Pertennie 3agaud mo reme "MoOMEHT
cuisl. L{enTp TsKecTH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

o TeMe "MexXaHnYeCcKOe IBUKEHHUE.
Bs3aumogeiictue Ten"

https://m.edsoo.ru/77b2c6¢c5

https://m.edsoo.ru/2bafb487
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30

31

32

KontponbHas paboTa mo teme
"MexaHUYeCKOE IBUKEHIE.
Bs3aumogeiictue Ten"

Nmnynbe Tena. UMmynbe cubl.
3aKOH COXpaHEHUs UMITYJIbCa.
VYnpyroe u Heynpyroe
B3aUMOJICHICTBHE

Pemenue 3amau nmo teme "3akoH
COXpaHEHUs UMITyJbca"

https://m.edsoo.ru/fc25194b

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

https://m.edsoo.ru/c3cceebl

33

34

35

VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

MexaHnuueckas pa60Ta 1 MOIIHOCTb

PaboTa cuitbl TSKECTH, CHITBI
YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba637

https://m.edsoo.ru/d7a7¢555

36

JlabopartopHnast pabota
«Omnpenenenue paboOThI CHITBI
TPEHUS IIPU PAaBHOMEPHOM
ABHUXKCHUU TCJIa 110 FOpI/ISOHTaHBHOfI
MTOBEPXHOCTH»

https://m.edso0.ru/667c¢837¢

37

38

39

CBs13b SHEPTUH U PaOOTHI.
[ToreHmanpHas 3Heprust

Kunernueckas sneprus. Teopema o
KUHETHYECKON YHEPTUU

3aKOH COXpaHEHHS SHEPTUHU B
MeXaHUKe

https://m.edsoo.ru/84817179

https://m.edsoo.ru/24d61ab5

https://m.edsoo.ru/24661{29

40

JlabopaTtopHas pabota «3ydeHue
3aKOHA COXPAHEHUS SHEPTHI

https://m.edsoo.ru/48838ca3
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41

42

KomnebarenpHoe ABUKEHUE U €0
XapaKTEPUCTUKU
3aTyxatromue KojieOaHusl.

BriHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/7b9859af

https://m.edsoo.ru/ad17f942

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasATHUKH

https://m.edsoo.ru/4a6aa385

44

45

46

Ypok-uccienoBanue «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
IIPY>KUHBL ¥ MACCHI IPy3a»

[peBpariieHe SHEPTUK IPU
MEXaHMYECKUX KOJICOAHHSIX
Jlaboparopuas pabora
«OmnpeneneHne YacToThl U EpUoia
KOJICOaHWU TIPY)KUHHOTO MasiTHUKA)

https://m.edsoo.ru/b1c7271b

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

Jlaboparopnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIEpH0/1a KoJeOaHMit
rpysa, MOABEIIEHHOI0 K HUTH, OT
MAaccChl Tpy3a»

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

48

49

50

Mexannueckue BoaHbl. CBOMCTBA
MEeXaHN4YeCKUX BOJH. [IpononbHbIe U
MOTIEPEYHbIE BOJHBI
VYpoxk-koHpepeHus
"MexaHN4YeCKHEe BOJIHBI B TBEPIOM
tene. CelicMMYECKUE BOJIHBI"

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa

https://m.edsoo.ru/8ed367¢7

https://m.edsoo.ru/ebd8d7b6

https://m.edso0.ru/8a594969
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51

52

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTEI"

I'poMKOCTb 3ByKa U BBHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

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

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

53

Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ffc5cbba

54

55

56

57

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMUS.
Mexanuyeckue KojiebaHus u
BOJIHBI"

KontponbHas paboTa o teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoueOaHus 1
BOJHBI"

QHGKTpOMaFHI/ITHOC ITOJIC.
QHGKTpOMaFHI/ITHHC BOJIHBI

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

https://m.edsoo.ru/b347159

https://m.edsoo.ru/e9924b5e

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

58

59

60

Ypok-koupepennus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanme dI€KTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenune
CBOMWCTB OJICKTPOMAariuTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpe/eneHue
HJaCcTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

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

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

https://m.edsoo.ru/ebe362a6
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61

62

63

DneKTpOMarHuTHas MpUpo/ia CBETA.
CxopocTts cBeta. BoaHoBbie
CBOICTBA CBETA

Hctounuku cBeta. [IpsmonuHeitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
ComHia u JIyHsl

3aKOH OTpa)KeHUs CBETA. 3epKaja.

Pemenue 3amay Ha IIPUMCHCHUC
3daKOHa OTPaXCHHA CBETA

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613

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

64

65

66

67

68

[Ipenomnenue cBera. 3aKoH
MPEJIOMIICHUS CBETA

[TonHOE BHYTpEHHEE OTpakeHUE
cBeTa. Vcrmoms30Badnue MOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOAX

JlaGopatopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH yTJla
MIPEJIOMIJICHUS] CBETOBOTO JIyda OT
yTJia IaJieHusl Ha TPaHUIle "BO3IYyX-

crexiao"

VYpoxk-koHpepeHus
"cnonp30BaHKuE MOJTHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBs3b"

JIma3e1. OnTHYecKas Cuia JIMH3bI

https://m.edsoo.ru/3c5ff9f5

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

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

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

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne n3oOpaxxeHU# B TMH3AX

https://m.edsoo.ru/3b4b5e4f
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70

71

72

JlaGopaTopHas pabota
"Onpenenenue GoKycHOTO
PacCTOSIHUS U ONTHYECKOU CHIIBI
coOuparomien THH3bI"

Ypok-koHpepenus "OnTudyeckue
JIMH30BBIC TTPUOOPHI"

I';1a3 kak onruyeckas cucrema.
3penue

https://m.edsoo.ru/911a47¢cb

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

https://m.edsoo.ru/d7aa88af

73

74

75

76

77

Ypok-koupepentus "lederTo
3penusi. Kak coxpanuts 3peHue"
Paznosxenue 6enoro cBera B CIEKTp.
OmnsiTel HetoToHa. Crioxkenue
CHEKTpaJbHBIX 1IBETOB. [{ucnepcus
CBeTa

JlaGopatopnas pabora "OnbITh O
Pas3ioKeHuIo OeJI0ro CBeTa B CIEKTP
Y BOCIIPUATHIO IIBETA IPEAMETOB
MIpU UX HAOJIOJIEHNUHU Yepe3
1IBETOBbIE (QUITBTPHI"
VYpok-nipaktukym "BonHoBbIE
CBOMCTBa CBeTA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”
OmerTel Pe3epdopaa u uranerapHas
MOJIENIb aTOMa

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

https://m.edso0o.ru/6eb8b874

https://m.edso0.ru/b4867994

https://m.edsoo.ru/1b4e5¢94

https://m.edsoo.ru/c36effb5

78

[Toctrynatel bopa. Monens atoma
bopa

https://m.edsoo.ru/d5e656ba
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I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

79 aromoM. KBanTel. JIuneiiuaTnie https://m.edso0.ru/9fb5689b
CHEKTPhI
Vpok-paktukyM "HaOironeHue

80 p p ™ " a https://m.edsoo.ru/83b9a577
CHEKTPOB UCITYCKAHUS

81 PagnoakTuBHOCTE M €€ BUIIBI https://m.eds00.1u/8e724769
CtpoeHure aTOMHOTIO siIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas monens
PanmoaxkTuBHEIE IIpEBpAILCHUS.

83 a peppatit https://m.edsoo.ru/8b56a71d
H30TONEI
Pemrenue 3agad mmo reme:

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

PanuoakTuBHBIE TpeBpaIieHUs

85 [lepuon nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepeHus

86 "PannoakTiBHBIE U3TyYEHUS B https://m.edsoo.ru/4eadf6e4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHEeHMs 3apsA10BOro U https://m.edsoo.ru/c4cbe7ee
MAacCOBOI'0 YHCE
OHeprus CBsI3U aTOMHBIX SIED.

88 P s1ep https://m.edsoo.ru/734f11cl
CBs13b Macchl U SHEPTUH
Pemenue 3amau mo teme "Saepunie

89 | 8 o https://m.edsoo.ru/Sefa6f52
peakiuu
Peakiuu cunTe3a U neneHus saep.

90 Ucrounuku sueprun ConHia u https://m.edsoo.ru/2d7262c2
3BE3]T
VYpok-koH(pepe "SnepHa

91 pox-KoHpepentus "Sinepras https://m.edsoo.ru/bd4bbeSe

sHepreTuka. JleicTBus

10



92

93

paZlMOAKTUBHBIX M3JIy4E€HHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIe.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBBbIC siBEHUS"

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJHBI.
KBanToBsie siBieHus"

https://m.edsoo.ru/d9f1261a

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

94

[ToBTOpenue, obo0IEHHE.
JlaboparopHbie pabOTHI IO KypCy
"BzaumonerictBue ten"

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

95

96

97

98

[ToBTOpenue, 06o61eHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aaa4
o Teme "TernoBsie mporecch"”

IToBTrOopenue, o0o0mmeHue. Pemenue
pacyeTHBIX U KAYECTBCHHBIX 33124
o Teme "KIIJI TermoBbix
nsurarenei”

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3a]1a4
o teme "KIIJ[ anexrpoycranoBOK"
IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"CBeTtoBblI€ siBiIeHUA"

https://m.edsoo.ru/d3248943

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

https://m.eds00.ru/399f4911

https://m.edsoo.ru/1¢d92¢22

10



99

100

101

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMH I10 TeMe "3aKOHbBI
COXPAaHEHHUs B MEXaHUKe"

[ToBTOpenue, 0600meHne. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHEI"

[ToBTrOopenue, o6o0menue. Pabora ¢

TekcTtaMmu 1o TeMe "CBeTOBEIE
sIBJIEHUS"

https://m.edsoo.ru/f7e3f69d

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

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

102

[ToBTrOopenue, o6o0menue. Pabora ¢
Tekctamu 1o Teme "KBanToBas u
sanepHas Gpusnka"

https://m.edsoo.ru/6d32eedf

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

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

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SABJICHUS B IPUPO/IE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYHMH, UX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4 B 1| — 2 IEMCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3pIBatoNMEe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alKChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peiCHUuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-IGHHOﬁ

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBOJbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAaHUEM HPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(hU3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YS 3HAHMUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN U MYTEM CpPaBHEHHS PA3IHMYHBIX HCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAaHUS TEKCTa, npeodpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMau (GU3HUECKOTOo
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeaTh KPaTKUe COOOIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pactipeenaTh O0S3aHHOCTH B TpPylme B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33aJadyaMH, CJCAUTh 3a BBIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 JOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIACIATE IPOBEPACMOC MPEAIIOTIOKCHNUEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HKCIIOJIb30BAHMEM aHaJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEI0OBaHUE, COOMpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ M3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIATbL CXEMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecreyeHus Oe30MacHOCTH IpH

oOpamieHuu ¢ TpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370POBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaTypy (PU3HUYECKOTO COZIEpIKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHusi, 0000mas HPOPMAIIUI0O U3 HECKOJbKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMM, CJEIAUTh 3a BBINOJIHEHUEM IUIAHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIB30BaTh N3YUCHHBIC TIOHATHUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(bopMysbl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYI0 BEIHYUHY C
JIPYTUMHU BEJIHMUYMHAMU, CTPOUTH I'padUKH U3YYEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBJ'IeHHﬁ, (bHSH‘ICCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLINE WM
130bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT'0 3HAa4eHUs (PU3NMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAaHUE UCCIIEIOBAHUSI, BBIICIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUS MCCICIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOMCTB TEJI: CAMOCTOATENBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpSeMOil BeIWMYUHBI ((POKyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

M3MepeHus (M3MEpUTEIHHOTO TPHOOopa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PUKCHPOBATH PE3yJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATH HW3MEPEHHS, CIEAysl MPEeII0KEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas MOJEeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOHM HAa MX OIMCAHMS, HCIOJIb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUHN Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecriedeHus: O€30MacHOCTH  IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYs TOMCKOBBIN 3ampoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, IMyOJIIMIHO TIPEIICTABIISTh PE3YJIbTAThl TPOSKTHON HITN
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  T'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAaHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

O®u3uka — Hayka O mpupoje. SBiIeHHS NPUPOABI.
®dusnueckue SBJICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BeMMUUHBL. M3MmepeHue (U3MUECKUX
BenuunH. Dusuyeckue npubopsl. Ilorpemnocts

u3MepeHuil. MexayHapoaHas cucTeMa eIMHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC I'MIIOTES,
OKCIICPUMCHT II0 IIPOBCPKEC TI'HIIOTES, 00BsACHEHHE

Ha0JII0/1a€MOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNA.
Omnpenenenue pa3sMepoB MaJbIX TeN.
Nsmepenue TEMIIEpaTypbl npu IIOMOIIA

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIECTBA

2.1

22

2.3

CrtpoeHue BeliecTBa: AaToMbl M MOJIEKYNbI, HX
pazMepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

JBuxenne wyactuil BemiecTBa. CBSI3b CKOPOCTH
JOBUKEHMSI 4acTHL ¢ Temmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddysus

B3aumopeiicTBue yacTHI] BelleCTBA: TPUTSKEHUE U

OTTAJIKMBAHHEC




ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta30B,
KUAKOcTeH M TBEPABIX  (KPUCTAUIMUECKUX)  TeIl.
2.4 B3anmocBs3b MeXKIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperatHpIX COCTOSHUSX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue paboOTHI:
Ouenka aMameTpa aromMa METOJIOM psiioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OmnbITel IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHHIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUKCHHUE. PaBHOMepHOE 31
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPABHOMEPHOM
' JBUKEHUU. Pacy€r myT v BpeMeHU JBUKEHUS
SIBnenue nHepuuu. 3aKoH MHEpUUHU. B3anumopeiictBre
33 TEJ KaK PUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TElL.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemectBa. CBsI3b  MIIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTeHUs U cuia TshkecTu. Cuila TSHKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HalpaBJIEHHBIX MO OJHOW IPSIMOM.

PaBHOelicTBYIOIIIAS CHIT

3.10 [IpakTuueckue padbOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHHS
(mapwika B KHJAKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA U Tak pganee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKa WM [IapuKa Io
HAKJIOHHON TuiockocTu. OrpeneneHne MIOTHOCTH
TBEPAOro  Teja. OmnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTD pacTshKeHus (nedopmaiiun) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKEHUSI OT Beca Telia U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@u3nYeCKUe ABICHUSA B IPUPOJE: IPUMEPHI IBUKEHUA C
pasIMYHBIMUA CKOPOCTSMH B )KUBOM U HEKUBOH IIPUPOJE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/IC TBép,I[OFO tena. CrocoObl YMCHBIICHUA U
YBCIMUYCHUA OaBJICHUA
I[aBJICHI/IC rasza. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

3aBHCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBnnueckre MeXxaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHHUE.
[IpyumHBl CyIIECTBOBaHUS BO3AYIIHOW 000JIOUKH
3emiu. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHs OT BBICOTHl HaJl YpPOBHEM
Mops

Wzmepenue atmochepHoro nasieHus. [Tpubopsr s
M3MepeHust aTMoc(hepHOro JaBIeHUS

JleficTBHE JXKHMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3akoH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa NOrpy)KEHHOH B JKMJIKOCTh YacCTH TeJja.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIbI, JAEUCTBYIOLIEH
Ha TeJo, IOIpy)KEHHOE B JKUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLUME 3aBUCUMOCTb  BBITAJIKUBAIOLICH
CHJIBL, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOU B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyumpoBanume — apeomerpa  WiIn
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneieHue  e€

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOro JaBliCHUS Ha JKUBOM OpraHm3M,

IJIaBaHUE PBIO

4.11

TexHuuyeckue ycTpOHCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJOIPOBOJIA, THUIPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOITHOCTb

5 3 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHAs

' m1ockocTh. [IpaBuino paBHOBecHs! ppluara

54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o010T0€  TpaBwiIo»  MexaHukd. Koadpunumenrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHum3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTenuunanpHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5g [lonHasg mexaHuueckas >HEprus. 3aKOH U3MEHEHUs U

COXpPaHCHUMA MEXaHUIeCKOM OHCPIrun
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5.10

[IpakTraeckue pabOTHI:

Omnpenenenue  pabOThl  CHIBI  TPEHUS  IPH

paBHOMEpPHOM JBMKEHMHM Tejla IO TOPHU30HTaIbHON
noBepxHocTu. MccnenoBaHue — yclIOBHHM — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM IHEPTrUuun

duznueckue SBICHUS B npupoac: pbiHaru B TCJIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblyar, MNOABUXKHBIA U
HETIOJBMKHBIN OJIOKHM, HAKJIOHHAS TNIOCKOCTh, MPOCTHIE

MCXaHU3MBI B 6HTy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemecrBa. Macca U pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TeOpHUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHble

TCJ1a

OOBbsicHeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU

TEeOpUn
CMmaunBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUlolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KomnuectBo  TemnoTel.  YaeinbHas — TEIUIOEMKOCTb
6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBneHue ©  OTBepAeBaHUE  KPUCTAUIMUECKHUX
' BELLECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemnoBbix jaurareneid  KIIJI
6.15 TEIUIOBOIrO ABHUTaTeNsl. TennoBble JBUTAaTENN U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTIOBBIX MTPOIIeccax
[TpakTudeckue paboOTHI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITH 110 BBIPAUIMBAHUIO KPUCTAILIOB OBAapEHHOU
COJIM WUJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLUE 3aBUCUMOCTD J1aBICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka runoressl JIMHENHON 3aBUCUMOCTH IJTMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH SHEpPTUU Tela
B pe3yJbTaTe TEIIoNepe auu U paboThl BHEITHUX CHUIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IMpHU
CMELIMBAHUH XOJIOJHOUN U ropsiueid BOJBI.

Omnpenenenre KOJIUYECTBA TEIIOTHI, IOJYyYEHHOTO
BOJIOH MpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
HUAJTUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3AYXA.

OHpeI[CJ'ICHI/Ie YﬂeHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: TMOBEPXHOCTHOE
HATsHDKEHUE W KaNWUIApHBIC SIBIIGHUS B TIPHUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyuenue ColHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTPOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsI KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHET'O CrOPpaHU.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3MeKTpUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTpUUECKOE noJie. HanpsoxénnocTs

7.3 anekTpudeckoro mnonsd. IlpuHnmnm — cynepno3unmu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpuuecKUX 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHUKH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUIECKOT0 3apsiaa
76 ONEeKTpUYEeCKU  TOK.  YCIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKa. ICTOUHHMKYN MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U razax
. Onektpuueckass uenb. Cwia TOKa. ODJIEKTPUUECKOE
' HaIpsiKEeHUe
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHUE BEILLECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrossHHBIE MarHuThl. B3auMoaerncTBrue MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruautHoe mnosie. MarHuTHoe moje 3eMiM U €ro
. 3Ha4YEHHE [ )KM3HU Ha 3emiie
716 OneiT Opcrea. MarHuTHOE TMOJE€ 3JIEKTPUUECKOTO
. ToKa. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HAa MPOBOJHHUK C TOKOM.
17 DIIeKTpOABUTATENH TOCTOSTHHOTO TOKA. Vcrmomp30Banme
. AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIopTe
718 Onbitel  ®apages.  SIBieHne  3IEKTPOMArHUTHOM

nHaykuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTy4YEHUs
DJIEKTPHUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTryeckue paboTHI:

OnbITHI 10 HAOIIOACHUIO SJIEKTPU3ALUY TET MHIyKIIHEeH
U TIPU COTIPUKOCHOBEHHUH.

HccenenoBanue ACMCTBUSA DIEKTPUYECKOrO IOJISA Ha
IPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue u peryJiupoBaHHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HANPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa U
HaIpPSDKEHUS Ha pe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUTOIA/IA TIONIEPEYHOT0 CEYEHUsl U MaTepuana.
[IpoBepka mpaBwiia CJIOXEHHUS HaNpsOKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3HUCTOPOB.
[TpoBepka npaBuiia i CUIIBI TOKA NP HapaielTbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYLIETO Yepe3 pe3ucTop.
Omnpenenenre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.
Hccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TpPU HMX OOBEJUHEHUH W
pazaenenuun. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnbITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTDH CHIJIbI




B3aI/IMOIIeI>’ICTBH5I KaTyliKU ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. M3ydeHue
JIECTBHUSI MAarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM.
Koncrpynposanue 54 U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SBIICHUST B  arMocdepe, dIIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE M0JIe 3eMiu, Apei( MOI0COoB,
POJIb MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMJie, IO pHOe

CHAHHC

TexHuueckue yCTpONCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENN, DIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon anemenTa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHTENEHOCTE MEXAHNUECKOTO IBMKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOE  MOpsIMONMHEWHOE  JBH)KEHUE.
8.4 CpenHsss W MTHOBEHHas  CKOpPOCTb  Tella  MpHU
HEPaBHOMEPHOM JIBIKCHHH




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JIBUKECHHE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOE nBM)KEHME 110 OKpY)KkHOCTH. [lepron u
8.7 yacToTra oOpamienus. JIMHEHHass W yIrJioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHIMIT Cynepno3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuja TPEHUS CKOJBXEHUs, Cuia
' TPEHMUS I0KOS, IPYrHe BUIbI TPEHUS

214 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOTHOTO HaileHUs

815 JBuxenne mniaHer Bokpyr Connuma.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMocCTh U meperpys3ku

%16 PaBHoBecue MmarepuanbHON TOYKH. AOCOJIIOTHO
' TBEPAOE TEIIO

817 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpaileHus. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc tena. M3menenne nmnynbca. IMmyibce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl

823 IloreHunanbHass dHeEprus Tena, MOAHATOIO HaJ
' MTOBEPXHOCTHIO 3€MJIN

8.24 [ToTeHumanpHas YHEPTUS CKATOU MPYKUHBI

Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOH
8.25
SHEPrUU
8.26 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPrUn




8.27

[TpakTrueckue pabOTHI:

Omnpenenenne cpeaHe CKOPOCTU CKOJBKECHHS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
OnpezneneHre yCKOpPEHUs Teja MPH PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYTHM OT BPEMEHU IPH
PaBHOYCKOPEHHOM  JIBDKGHWUM  0€3  HadaJbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JABHUXXCHNU 663 Ha4vaJbHOU CKOPOCTH IMYTHU OTHOCATCHA
KaK psAd HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJILHOI'O  OAaBJICHUA.
Omnpenenenvne kodduIMEeHTa TPEHHUS] CKOJIbKEHUS.
Onpenenenne >KECTKOCTU TpyxuHBL. OnpenencHue
paboThI CHJIBI TPEHUS TIPU PABHOMEPHOM JIBMIKCHUH
TeJa 10 TOPU30HTATLHON TTOBepXHOCTH. OmpeneneHme
paboThl CHJIBI YIPYrOCTH IpH TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXHOI'O W  ITOABUXHOI'O

0JIOKOB

8.28

dusnyeckue SBICHUS B npupoae: IMpuJIrnBbI U OTJIIUBEI,
JABWXKCHUEC IIJIAHCT ConneyHon CHUCTCMbI, PCAKTHUBHOC

ABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMETpP, HATHYUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTePUCTUKH  KOJICOAHU: TeEepuoj, YacToTa,
aMIUIATY1a
MareMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamenne  sHeprum  Opu  KoseOaTeIbHOM
JBUKEHUU
03 3aryxatomue Koyiebanus. BelHyKeHHbIe KoneOaHMs.

Pe3onanc
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Mexannueckne BOJHBL. (CBONCTBA MEXaHMYECKHX
BOoiH. lIpojosibHBIE M TOmEpedHblE BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
Mexanudeckue BOIHBI B TBEPIOM TeIIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTryeckue paboTHI:

OnpeneneHre 4YacToThl M IMEpHOAA  KoJeOaHHH
MaTEeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl H  TEpPHOAA  KOJeOaHHH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Tiepuoja KoyeOaHui
MOJBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KojeOaHHi
IPY)KHUHHOIO MasTHHKa OT Maccel Ipysa. IIpoBepka
HE3aBUCUMOCTH  Iepuoja  KoieOaHuM  TIpy3a,
MOJIBEIIEHHOI'O K HUTH, OT MACChl Ipy3a U KECTKOCTH
NpyXuHbL.  M3MepeHne  yCKOpeHHs CBOOOTHOTO

naacHusa

9.8

9.9

®dusnyeckue SBICHNS B IPUPOE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, X0

TexHUuyeckne YCTPONCTBA: 3XO0JIOT, HCIOJb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJEeKTPOMarHuTHOE 1oJie. DIEKTPOMArHUTHBIE BOJTHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

[IIkaa IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupojaa cBera. CKOpOCTh CBETA.
BonHoBEIE cBOMICTBa cBETa

[TpakTiueckue paboThI:

I/I3yquI/Ie CBOICTB QJICKTPOMArouTHBIX BOJIH C

MTOMOIIBI0 MOOHMIIBHOTO TeedoHa




11

dusnyeckue SBICHUS B MPUPOAE: OUOIOTUYECKOE
10.5 JneicTBUe  BUAMMOTO,  yIbTPadUOIETOBOTO |
PEHTTEHOBCKOTO U3TYYECHHI
106 TexHuueckue yCTpoOiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBS3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBera. IcToOuHMKH cBeTa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenune cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KCHMsI CBETA
114 [Ipenomiienne cBeTa. 3akOH TMPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JIunza. Xop nydeil B 1uH3e
116 OnTnueckas cucreMa (oToarnmapara, MUKPOCKONA H
' TeJecKona
117 I'ma3 kak onTuyeckas cucreMa. bIuM30pyKocTh H
' JAITbHO30PKOCTh
Paznoxenne Oemoro cBera B crnekTp. ONBITH
11.8 Hprorona.  CnoxkeHue  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTueckue paboThI:
HccnenoBanue 3aBUCMMOCTH  yIvla  OTPaKEHUS
CBETOBOTI'O Jy4a OT yIJia MaJeHusl.
W3yueHne XapakTepUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCMMOCTH  yIjla MPEIOMIICHUS
11.9 CBETOBOTO Jiyda OT yIja NaJeHUs Ha IPAHMIE «BO3AYX —

CTEKJIO».
[Toryuenue n300paxeHui c MTOMOLUIBIO
coOMparoIel JTUH3HI.
Omnpenenenne (GOKYCHOTO  pacCTOsHUS U
ONTUYECKOH CHJIBI cCOOMparoeil TNH3BI.

OmnBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.




OnpITHl IO BOCTIPUSTHIO LIBETA MPEAMETOB MPH UX

HaOJII0OICHNH Yepe3 [IBETOBbIE (DUIBTPHI

du3nuecKkue SBICHUS B npupoac: 3aTMCHHUA COJIHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna n nianerapHas MoJellb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera atoMoM. KBaHTBI.
' JInHelyaTele CIIEKTPBI
12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTomnsl
y PanuoaktuBnble npespamenus. [lepuon nonypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
' MacCOBOI'0 YHCET
OHeprusi CBsA3M aTOMHBIX sgep. CBsA3b Maccel U
12 12.7
SHEPrUuu
128 Peakuuu cunTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIIA U 3BE3]T
12.9 SAnepnas osHepretvka. JlelicTBHE PpaIMOAKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI
[TpakTyeckue paboTHI:
HabntoieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO hoHa
®uznueckue SBICHHUS B MPHUPOJAE: €CTECTBEHHBIN
12.11 PaguOaKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,

PaaMOAKTUBHOE H3JIy4€HUE IPUPOJHBIX MHHEPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3JYYEHUH Ha OpPraHu3M
4esloBeKa
TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOH KapTUHE  MHPa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUHN
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS Marepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OINBITOB, AEMOHCTPHUPYIOIIMX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelleHMs] y4eOHBIX 3ajay;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBAThH XOJ]
OTIbITA U 3alHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIHPOBATH BHIBOIBL;
MNPOBCACHUC IMPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYECHHBIE
pe3ysibTaThl € Y4ETOM 3aJaHHOM NOTPELIHOCTH PEe3yJIbTaToOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITENIbHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
IIpOBOAWTD HCcCiIeJ0BaHUEC 10 HHCTPYKIUHU, MMpeaACTaBIATb
MOJIy4E€HHbIE 3aBUCUMOCTU (PU3MYECKHX BEJIMYMUH B BHJIE TaOIUIl U
rpadUKoOB, YYWUTHIBaTh IMOrPEUIHOCTH, JEJaThb BBIBOJABI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBhIBaTh KPATKOE YCIIOBHE 33aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE JUTS €€ PelIeHHs, UCTIOB30BaTh CIIPaBOYHbIE JJAaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBL; YMEHHE ONPEACIATh PA3MEPHOCTb

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCI]E OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA U HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTo CcoepKaHMsl, CIIPAaBOYHBIE MaTE€pPHAIIbI, PECYPCHI CETH
WNurteprer; BiameHue 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUS
nH(pOpMallUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsiemMblii 31€eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuueckoe JBWKeHUEe. MarepuanbHas Touka. (Cucrema orcuéra.
' OTHOCUTENHHOCTD JIBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBHKeHUE. CpeaHsist ckopocTs. Dopmyna ams
1.2 BBIYMCIICHHS CpeJIHeH CKOpoCcTH: V = S/t
PaBHOMEpHOE MPSAMONIMHEITHOE IBIKEHUE. 3aBUCHMOCTh KOOPJIUHATHI TEIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOIMHEHHOTO JIBHXKEHUSI:
13 x(7)=x,+v[t
I'padmvky 3aBUCUMOCTH OT BPEMEHHU JUISI MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeleHusi, MyTH, KOOPAHWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHHUH
3aBHCHMOCTh KOOPJIMHATHI Tela OT BPEMEHH B Cllydyae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sy(f)=vy, s+ ay= ;
2
DopMynbl AT TPOSKIUN TIEPEMEIICHHS], MTPOSKIIMA CKOPOCTH U TPOCSKIIUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JTBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'padmky 3aBUCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHUS, MPOCSKIIUU
CKOPOCTH, TPOEKIUU TMepeMelIeHUs], KOOPAUHATHl TMPU PaBHOYCKOPEHHOM
MPSMOJIUHEHHOM JIBHKCHHUH
CBobomHOe nanenne. opMyIbl, OMHUCHIBAIOIINE CBOOOIHOE TTaICHHUE Teja 0
1.5 BEePTUKANH (JBI)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['padmkm 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUU YCKOPEHUS,




MPOEKIUM CKOPOCTH M KOOPAMHATBI INpH CBOOOJHOM MaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIUMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
L=
T

HentpocrpeMutenpHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopeHusi. Dopmyra Juist BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. — L
R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
v = L
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

TpeHI/IC ITOKOA U TPCHHUE CKOJIBXXCHUS. CDopMyna AJI BBIYUCIICHUA MOYJISA CUITbL

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 @dopmyna A BBIUMCIEHUS] CUJIBI TSDKECTH BOJIM3M moBepxHocTu 3emiu: F =
mg.
JBuxenue nnanet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.
1.15 p=mv
Nmnynbsce cuctemsl Teil. 3Menenue ummynsca. IMInynbe cuibl
3aKOH COXpaHEHHs UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
1.16 p=myly +m, U, =const
PeaktuBHOE nBMXEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHuueckas MOIHOCTb:
1.17
n=4
I
Kunernueckas u noreHiuanbHas sHeprus. @opmyiia ajis BBIYMCIECHUS
18 KMHETUYECKON SHEPTUu:




Teopema o kuHeTnyeckoi s3Heprun. DopmMyna aJisi BEIYUCICHUS
HOTGHHH&HBHOFI OHCPIUU TCJid, MIOAHATOI'O

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Heprun. Popmyiia sl 3aKOHA
COXpAHEHUS MEXAaHUYECKOM SHEPTrUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUH NPY HATUYUH CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Preruar. MomeHT cuibl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaBuxubIi 1 HenoaABWXKHBIN O0510ku. KIT[l mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpAOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 [JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
D=pgh+P,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




Vcaosue nnaBanus teia. [lnaBanue CYI0B U BO3QYyXOILIaBaHUEC

1.24

Mexannyeckue KoJyieOaHWs. AMIUIATYAA, IMEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpaiieHue sHepruu mnpu

KoJieOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpomonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTE paCIipoCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; HKECTKOCTH
MPYKUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAOOTHI CHUIIBI TPEHHUSI, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHHUsi Opycka MpH IBM)KEHUH 10 HAKJIOHHON IUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJe0aHui NPYKMHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJABHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
6J0Ka.

WccnenoBanne 3aBUCHUMOCTH apXHMMEJIOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT Macchl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHoJa
KoJje0aHui MPYKUHHOTO MasgTHHKA OT MAaccChl rpy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

Dusuueckue A6NEHUS 8 npupode.‘ MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOK mnpuponae, JIECTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHUKE, IPUIMBBI U OTJIHUBBI, IBHUXXCHHUC IIJIAHET ComHeuHoM CHCTEMBI,
PCAKTUBHOC ABNIKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHWUKH, PaKEThbl, pbIyar, HO,HBH)I(HBIﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIeCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTtBa. CBS3b CKOPOCTHM JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue U KalWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuiupeHre U c:xaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u Ttemnomnepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Buapl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxnaxknaenue ten. KomuuecTBO TEmIOTH. Y enbHas
TETIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUH B TEIUIOBBIX IpolEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrUM B Ipoliecce
510 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMXBA. Y,I[GJ'IBHaj[ TEIJIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TeroBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IMIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYK OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'O0 HArpeThiM LUJMHIPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOWU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBieHUsl Jibaa. lccnenoBaHWe W3MEHEHMSI TeMIEepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; MpoIiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH 3iiekTprdyeckoro mois. [IpmHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaHa0B. ﬂeﬁCTBHC QJICKTPHUYICCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H IUSJICKTPHUKHU




[TocTosHHBIN AIEeKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/q
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
I =1,: U=U,+U,; R=R, +R,.
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNE MPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CwmenaHHbIe COSIMHEHUS TPOBOJHUKOB
3.10 Pabota 1 MomHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHutHOe TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MAarHuTHON MHAYKIINHU
313 MarauTHoe II0Jie IOCTOSHHOTO MarHurta. BzanmmojeicTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papages. SABneHue 351eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbBI TOKd, BO3HHUKAIOMIETO B IIPOBOJHHKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSPKCHU Ha KOHIAX IMPOBOJHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHU OT JUIMHBI IPOBOIHUKA, ILIOIIAN €T0 IONEPEYHOTO CEYEHHS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka mpaBuiIa Ui 3JEKTPUUECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IIPABWJIA JUIS CHJIbI BJIEKTPUUYECKOrO0 TOKa IIPH

napajyuieIbHOM COeIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUss 8 npupode: DIIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE MOJIe 3eMJITH, Ipeiid MoocoB,
POJIb MATHUTHOTO TTOJISI JIJIs1 )KM3HU Ha 3eMie, MOJSIPHOE CUSTHHE
Texnuueckue ycmpotiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJCKTPUYECKOW OSHEPTUU, OJICKTPOOCBETUTEIbHBIC  MPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPOPUOOPHI (mpumepsr), ANEKTPUIECCKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TreHEPaTOpP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHEI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA

3.23 Jucnepcus cBera

394 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mH3eL D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue TpuoOopsI
Ilpakmuueckue pabomol

N3mepenune onTueckoi CUitbl COOMpAaroIIe JIMH3bI; POKYCHOTO PaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB IIpeIMeTa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToOMIICHUs

3.26 | crekina.

UccnenoBanme cBoiicTBa W300pa)keHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparolen JTMH3bI; N3MEHEHUs! (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO JIyda OT yIjia MaJCHUsS Ha T'PaHHUIIS
«BO3YX — CTEKJIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,
' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aTroMHOro0 sifjpa. M3orormsl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 Snepuble peakiuu. 3aKOHbI COXPaHEHHUS 3aPsI0OBOIO U MaCCOBOTO YHMCE
Quzuueckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAAMOAKTUBHBIX M3Ty4YEHUN HA OPTraHU3M UYEeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYabHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHadA OHCPICTHKA




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHuE,
nepepadborandoe [leppimkun V.M., IBanoB A.W. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepaboranHoe [lepoimkun .M., BanoB A.W. AkiimoHnepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 9-i kacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadoTtanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxknuonepHoe obiectBo «M3naTenscTBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

NudopmanimoHHO-METOIUYECKOE MUCHMO 00 0COOCHHOCTSX MPETOIaBaAHUS
yueOHoro npeamera «Puzukay» B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Metoanyeckue peKOMEH IAIMH 0 CO3JaHUI0 KIIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO]HIICH U KJIACCOB ¢ YIIyOJICHHBIM H3YYCHHUEM
MaTeMaTUuKH, GU3UKHA, XUMHUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alusIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOTro npoekta «Oodpazoanue» (KBantopuymsl, [T-kyosl, Touku
pocta u Ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Meroanueckue pexkomenaannu. Opranuzanus Bzaumoaeiicteus “Illkoina —
By3 — nipeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf

Metoanyeckue peKOMEH IAIMK 110 U3y4eHHUI0 TeMbl «I1oCcTOsSHHBIN
AIEKTPUUECKUHN TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p e t.pdf

Y4ebHo-MeToMuecKoe 00ecTieueHre MPOIECCOB MPENOo aBaHus XUMUH,
Oouonoruu, GU3MKK HA YPOBHAX OCHOBHOTO OOIIIETO U CPEAHETO OOIIETO
00pa3oBaHUsl C BKIIOYECHUEM JOMIOTHUTEIBHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/umo_dop inzhenernyj; komponent.pdf

KonrtekcTabie 3anaun. 3aganus Kk yaeonomy kypey «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MeToandeckuii Kerc. DNeKTpoMarHuTHast MHAyKuus. @usmnka. 8 Kiace
(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk elektromagnitnaya indukcziva.pdf




IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
o OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Mouypoxu.pd/
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