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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeil mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

[IporpaMmma 1o ¢u3KKe Ha YypPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TOJIOKCHHH U TpeOOBaHMM K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrPaMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueroM (enepaibHON padoyeit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUH TPENoIaBaHus yaeOHOro mpeameTa « Dusnkay.

ConepkaHue MporpaMMbl 1O (HU3MKE HAmpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alyi0 H3y4deHUs
Gbu3MKN Ha ACATEIHLHOCTHOW OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanuzanuu Tpedboanuit ®I'OC OO0 k
IJIAHUPYEMBIM JITMYHOCTHBIM ¥ METAIIPEAMETHBIM pe3yJIbTaTaM OOYyUEHHUS, a TAKKe
MEKIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpeiesieHne yueOHOro MaTepuaia
o rogaMm oOyuyeHus (IO KJjlaccam), MpejiaraeT MpUMEPHYIO MOCIEI0BATEeIbHOCTh
U3y4YEHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COJACpPXKAHUS U
ydeTe BO3PaCTHBIX OCOOESHHOCTEH 00yJarommXxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MOMOIIM YYUTEIIO B CO3IaHUHU pabouel MporpaMMBbl 0 Y4€OHOMY MPEIMETY.

duznka ABISIETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YI€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3UYECKHe 3aKOHBI JIeKAaT B OCHOBE IMPOILIECCOB U
SBJICHUM, W3y4aeMbIX XUMUEH, Ouosoruen, acTpoHoMuend u (Pu3ndecKoin
reorpadueii, BHOCHT BKJaJ B €CTCCTBEHHOHAYYHYIO KapTUHY  MHpA,
npenocTaBisieT Haubosnee siCHble 00paslibl MPUMEHEHUS HAy4YHOro MeEToja
MO3HAHUSA, TO €CTh CIIOC00a MOIYIeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKTYype OOIIEero
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcsl.

N3ydyenne Qusuku Ha 06a30BOM ypOBHE TMpEIIOJiaracT  OBJIAJICHHE
CICNYIOIMUMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATE HAHHBIC H HCIIOJIB30BATH HAYYHBIC JOKA3aTCJIbCTBA
I IIOJTYYCHHA BBIBOIOB.

lenu wusydyeHus QuU3UKK Ha YypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
OlpeneeHbl B KOHLENLMU NpernonaBaHus ydeOHoro mnpeamera «dusuka» B
oOpa3oBaTenbHBIX opraHu3auusax Poccuiickoil ®enepaunuu, peain3yromux
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI.

Henu nzyuenus GU3nKM:

npuoOpEeTeHNEe WHTEpeca W CTPEeMJICHHs] OOyJalomMxcss K HayIHOMY
U3YYEHHUIO MPHUPOIBI, Pa3BUTHE UX HHTEUIEKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHMs U (hopMUpOBaHUE
UCCIIEZIOBATEIBCKOT0 OTHOLIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢dopMHpOBaHHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4eHUS
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHuE TMPENCTaBICHUH O POy (U3MKU AT Pa3BUTHUA APYrHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TNPEACTAaBIECHUA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHANIbHON AESTEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JabHEHIIIeMy OO y4EHHUIO B 3TOM HaIpaBICHHUH.

JocTikeHne 3TUX 1ened mporpamMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO
o011ero oopazoBaHusl 00ECTIEYMBACTCS PEIICHUEM CISAYIONIMX 3a/1ay:

npuoOpeTeHne 3HAHWKW O JUCKPETHOM CTPOSHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

MPUOOPETEHNE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3MUECKHUE SBICHUS C
WCTIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJOB PEMICHHWS MPOCTEUINX PACUETHBIX 3a7ad C
HCITOJIb30BAaHUEM bu3HIecKuX MOJIETIeH, TBOPUYECKUX u
MPAKTHKOOPUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIOIATh MPUPOIHBIC SBJICHUS W BBIMOIHITE OIBITHI,
JabopaTopHbie PabOTBl M DKCIEPUMEHTAlIbHBIC HCCICAOBAHHUS C
WCITOJIb30BAaHNUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOEHHE NPHEMOB pPabOThI ¢ MH(pOpMAaIEl PU3NYECKOr0 CoJlepkKaHus,
BKJIIOYAsi UH(POPMAIIUIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO cO chepaMu TpoPecCHOHATBHON IeITEIbHOCTH, CBI3aHHBIMU
C (U3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.



OO6111ee YuCIIO YacoB, pEKOMEHIOBAaHHBIX ISl U3y4deHus: GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 4acoB (2 yaca B Heleno), B 8 kiacce — 68
yacoB (2 yvaca B Heaemwo), B 9 kmacce — 102 yaca (3 yaca B HEJENO).

[Ipennaraemslii B nmporpamme no (pu3uke nepedyeHb 1ad0paTopHbIX padboT U
OTBITOB SIBJISIETCSI PEKOMEHJATENbHBIM, YUUTENb JENaeT BbIOOP MpH MPOBEICHUU
7a00paToOpHBIX pabOT MU OMNBITOB C YYETOM HMHAUBUAYAJbHBIX OCOOEHHOCTEH
00y4JaromuXxcs, CMHUCKa SKCIEPUMEHTATbHBIX 3a/JaHHM, MpeyiaraéMbIX B paMKax
OCHOBHOTO FOCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJEPKXAHUE OBYYEHUA

7 KIIACC
Du3uka 1 e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUpa.

®u3uka — Hayka o mpupone. SBneHus npuponsl. DuznyecKue SBICHUSA:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npuoopsl. [lorpemHocTs u3MepeHnit MexxayHapoHas cucTeMa eIMHHUII.

Kak ¢usuka wu gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT MPHUPOIY.
EcTecTBeHHOHAyYHBI METOJ] TO3HAHUS: HaOJIOJCHUE, TMOCTAaHOBKA HAyYHOI'O
BOTIPOCA, BBIJBMKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUITOTE3, OOBICHEHUE
HabmoaeMoro siBiieHus. Onucanue GU3NUecKuX SABJICHUN C TOMOUIBI0 MOJENEH

Hemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE

SIBJIICHHSL.
2. @uznueckue NpubOOPHI U MPONEAYypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (GpOBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

1. OmnpeneneHue HEeHbI JeICHUS KAl U3MEPUTEIHLHOTO IPUOOPA.

2. M3mepeHune pacCTOsSHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPAOTO Tea.

4. OmnpeneneHue pa3MepoOB MAJIbIX TEJL.

5. M3mepeHne tTeMmmnepaTypbl HNPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M

JIaTYNKA TEMIIEPATYPHI.
6. IIpoBenenue ucciaeqoBaHUS MO MPOBEPKE TMIOTE3bI: NAJIBHOCTH IOJNETA
niapvKa, MylmeHHOro TOPU30HTANIbHO, TeM OoJibllie, YeM OOJbIle BhICOTA
IyCKa.
IlepBoHauanbHBIE CBeIeHUS O CTPOCHHHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue yactul BemectBa. CBs3b CKOPOCTH JBWUKEHHS YacTHL C
TeMmneparypoil. bpoyHoBckoe aBwkenue, nuddysus. BzaumonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIbIX
(KpucCTa/NIMuecKux) Tea. B3auMocBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U WX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. HaGmopenue nuddysumn.



3. HaOmogenue  sABieHUil,  OOBACHSAIOIIMXCS  NPUTSHKEHUEM WU
OTTaJKWBAHUEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. OueHka Juamerpa aroMa METOAOM pAIOB  (C  HCIIOJIB30BAaHUEM

dotorpaduii).

2. OnbITHI 1O HAOJIOJEHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.

3. OnpIThI IO OOHAPYKEHUIO EHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIAKECHHUSL.

JIBM:KeHMe M B3aUM O/IeCTBHE TeJl.

Mexanndeckoe JABH)XEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM [BH>KEHUH. Pacuer mytu u
BPEMEHU JIBHXKECHMUS.

SBneHne uHepUMU. 3aKOH WHEpUMHU. B3anMoieiicTBUE Tel Kak NpUYMHA
U3MEHEHMS CKOPOCTH [JBWJKEHHsA Tel. Macca Kak Mepa HMHEPTHOCTH Teja.
[InotHoCcTh BemecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHMIIE
o0BbEMa BEILECTBA.

Cuna kak xapakTepucTuKa B3auMojaeurcTBus Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuibl ¢ MOMOMIbIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHJIa
TshkecTu. Cwila TshKecTH Ha JIpyrux maHertax. Bec Ttena. HeBecomocts. CnoxxeHune
CWJI, HANPABIICHHBIX IO OAHOM mpsmou. PaBHoxelicTByromas cuii. Cuila TpeHUS.
TpeHue CKOIbXKEHUS U TPEHUE TTOKOsI. TpeHue B IpUpoIe U TEXHUKE.

Hemoncmpayuu.

HaOmronenne MmexaHM4ecKoro ABMXKEHUS Tea.
N3MepeHne cKopoCcTH MPSMOJIMHEUHOTO IBHYKEHHS.
Hab6mtonenue siBneHus HHEPIIVH.

1

2

3

4. HaGmonenne n3aMeHeHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TEIL.

5. CpaBHEHHE Macc 0 B3aUMOJEHCTBUIO TEN.

6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpepeneHue CpellHEW CKOPOCTH CKOJIBKEHHsI OpycKa WM LIapuKa II0
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OmbITHI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmaliun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIbXKEHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

J/{aBJjieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B.



Janenune. CriocoObl yMEHBIICHUS U YBEIMYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT oObema, Temmeparypbl. [lepemaua naBieHus
TBEPIBIMU TEJIAMH, XKUAKOCTAMU M rasamu. 3akoH I[lackans. [IlHeBMarmueckue
MaIuHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIIyOWHBI. ['MapocTrarhyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emau. OmbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOTPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHHs KUAKOCTBIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BEMa MOTPYKEHHON YacTu

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YciioBue UIaBaHMs TeN: IUIABAHUE WJIM TOTPYKEHHUE TEJl B 3aBUCUMOCTHU

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHve  BBITAIKMBAIOMIEH  CHUJIbL, JICMCTBYIOIIEHM Ha  TeEo,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl TEJa.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKHM W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Pabora u MOIIHOCTB. JHEPrus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3onoroe mpaBmio» MexaHuku. KoaddumumeHT mosiesHoro aeucTBus (maiee —
KIIJ]) mpocTeix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopmuovie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHs pblyara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPIHH.
8 KVIACC

TenoBble siBJICHHSA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETUYECKOM TEOPUU CTPOCHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XKHUIKOIO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOWCTB Ia3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. BHyrpenHssi sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEW SHEPruu:
Terionepeaayda U COBEpIIEHUE paboThI. Bunsl TEIUIONEPEAAYH:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro OanaHca. IlnaBinenwe wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
IlapooOpazoBanne u konaeHcauus. Vcnapenue. Kunenuwe. YnpenbHas Ttemsora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BiaxxHOCTh BO31yXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CrOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysum.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxkIeHHe Mpu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopmuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Ornpezenenue AaBjaeHUs BO3AyXa B OallJIOHE HITTPUILA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGmtonenre w3MeHeHHMs BHYTPEHHEM OHEpPruu Tejla B pe3ylibTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

HccnenoBanue sIBIIEHUS TEIMJI0O00OMEHA MPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.

Ornpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

OnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3AyXA.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

DJIeKTPpUYEeCKHEe U MATHUTHbIE SIBJICHUS.
Onektpuszanus Ten. /[[Ba poma snexTpuueckux 3apsaoB. Bzammopeincreue
3apsoKeHHBIX  Tell. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aWMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYNEPIIO3ULIUN JIEKTPUUECKUX T10JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Hctounuku mnocTtossHHOro Toka. J[eWCTBUSL DIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu.  llocnegoBaTenbHOE W MApANJIENbHOE  COEIMHEHUE
MIPOBOTHUKOB.

PaGora u MOMmHOCTH »3NEKTpHUYECKOro Toka. 3akoH J[xoyms—Jlenua.
DNEeKTPUIECKUE TIENU U MOTPEOUTETH IEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe none. MarauTHoe 1osie 3eMJId U €ro 3Ha4€Hue I KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. I[IpumeHneHue
AJIEKTPOMArHuTOB B TeXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISl HAa MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lcmosib30BaHHWE »IEKTpOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

HcTOYHMKY TOCTOSITHHOTO TOKA.

JlercTBUSA DIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKUN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHue aeKTpu4eCcKoro HanpsiKEeHUs: BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.
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. BzauMoenicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ACICHUS MOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenvpoBaHr€ MarHUTHBIX TTOJIEH MMOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO D3JIEKTPU3ALMM Tel HMHAYKIUMEH U MpHU
COIIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO II0JI HA MPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

M3MepeHne 1 perylnupoBaHuE HAIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 Pe3ucTop, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIPOTHUBIICHHSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJH IONEPEYHOro
CEUEHHMsI U MaTepuraa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TpPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

ITpoBepka mnpaBwia Ui CHUJIbl TOKAa IPU MAPAJJIENBHOM COECIUHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KII/ narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TOJII TMOCTOSHHBIX MAarHUTOB TIpU  MX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITBI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeUCTBUS MAarHUTHOIO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Mexannyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMepHOE MNpsSMOIMHEITHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TENA NPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOe JBWkeHue. CBoOoaHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHUE CBOOOIHOTO
nafgeHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJM. [loTeHIMabHAs SHEPTUs CkaTou NpyxkuHbl. Kunernueckas
sHeprus. TeopeMa 0O KMHETHMYECKOM DHEPIrUH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

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

CpaBHeHME TyT€l W TPAeKTOPUM JABMIKEHHUS OJHOTO M TOTO XK€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6moienre MexaHMIeCKUX SBJICHHUH, TPOUCXOASAIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKON dHEPTUH IIPH CBOOOHOM IaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

OrnpeeneHre cCpeHEe CKOPOCTH CKOJIbXKEHHUS OpycKa WM JBUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIIPYTOCTH TIpU  MOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBHIKHOTO U MTOJBUKHOTO OJIOKOB.
11. 3ydyeHune 3aKkoHa COXPaHEHUS SHEPTUH.
Mexanuveckue KoJae0aHUS U BOJIHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPrUU MPH KOJIeOATEITHbHOM JIBUKEHUU.

3atyxawmue — KojieOaHus.  BeIHykjaeHHble — KojeOaHus.  Pe3onaHnc.
Mexanuyeckue BoJiHBL. (CBoiicTBa MeXaHMYecKuxX BOJH. IIpomonbHbie W
nornepevyHble BOJHBL. JlMMHA BOJHBI U CKOPOCTh €€ PACIpOCTPAHEHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomKkocTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(ppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnipocTpanenue mpooJIbHbIX U MOMEPEUHBIX BOJH (Ha MOJENH ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEpHUOa KOJICOaHUHN TTPYKUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
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4. VccnmenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUN TPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIeOAaHWU TPy3a, TMOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
MPY>KUHHOTO MagTHUKA OT MacChl IPy3a U )KECTKOCTU MPY>KUHBI.
7. U3MmepeHue yckOopeHHs: CBOOOHOTO MaICHHUS.
DJIEKTPOMATHUTHOE I0JI€ ¥ YJIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
aJeKTpoMarHuTHeIX BoJH. Illkana »nexTpoMarHUTHBIX BOJH. Mcnonn3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



DnekTpoMarHutHas npupoga cBera. CkopocTe cBera. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
CaeToBbIE AABJICHHUS.

JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE
pacnpoctpaneHue cBera. 3atMenust Connia u JIynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mnydeit B JsmH3e. Omnrmueckas cucrema (oroammapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onruueckas cucrema. bimzopykocTs u
NanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

IIpssmonrHErHOE pacnpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHH B IIJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mojens riasa.

11. Pa3nokenue 6enoro cBeTa B CIIEKTP.
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12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK U300paKeHUs MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».



4. TlomydeHue M300paKEHUMN C TOMOILBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA M ONTUYECKOW CHIIBI COOMparouiei
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.
KBanToOBbBIC SIBJICHUS.

Onwitel Pe3epdopaa u nnanerapHas moxenb aroma. Mojaens aroma bopa.
Hcnyckanue u normomnieHue ceera atomoM. KBaHTel. JInHeuaTeie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykmonHas wMopens aromHoro saxapa. HMsoromsl.  PagmoaxTrBHBIE
npespamenus. llepnon nmomypacrnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsJOBOrO M MAacCOBOIO YHUCEI.
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOLIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIONMIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000mIIeHUsT MOPEeIMETHOTO  COJAEpKaHUS U OMNbITa  JIEATEJIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEANU3YIOTCA U CHCTEMATU3UPYIOTCS BHJIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIEAOBAHUSA



SBIICHUI TPUPONBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSACHATH (PU3MUECKHC
SBJICHUS, TPUMEHSA TOJNyYEHHbIE 3HaAHWS, pellarh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[IpuHIIUTIHATBHO JEATEIBHOCTHBIN XapaKTep JAaHHOTO pasjiesia peaau3yercs
32 C4€T TOro, YTO OOyYaromuecs BBHITONHAIOT 3aJaHus, B KOTOPBIX WM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pACIO3HABAaTh M HAYYHO OOBSICHATH
(dbu3nyecKue SIBJICHHS B OKPY)KAIOIIEH IPUPOJIC U MTOBCEIHEBHOMN KU3HH,

WCIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBICHUH, B TOM
YqUCIIe ISl IPOBEPKU THUIIOTE3 M TIOJyYEHUS TEOPETHUCCKUX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanOoJiee BAXKHBIX JOCTHKEHUNU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, MPAKTHUECKOT0 MCTOJb30BAHUS PA3IMYHBIX MUCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIlCHHUs] U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.

Kaxmgas w3 TeM [OaHHOTO MOXIYJS BKJIIOYAECT JKCICPUMEHTAIHHOE
HCCIIeZIOBaHNE O0OOIIAIOIIEr0 XapakTepa. Moynab 3aBepLIaeTCs MPOBEICHUEM
JUAarHOCTUYECKON U OLEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOy4aromierocsi 0yayr copMHUpOBaHbI CIEAYIOMINE JUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- NIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3HKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3cTEeTHYeCKOro BOCIIUTAHMSI:

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHMM, BAXKHEWILIEW COCTABJISIOLIECH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU IFOOO3HATENILHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOUHOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MpaBuUil O€30MACHOrO IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBUSAX;

- c(hOpMHUPOBAHHOCTh HaBblKa pe(JIeKCUU, MNpPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMATIbHOM HANpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PU3HUECKUX
3HAHUU;

- UHTEpEC K MPAKTUUECKOMY U3yUYEHHUIO POPECCUid, CBI3aHHBIX C (PU3NUKOW;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA

- OpUEHTAalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JUId peuieHus 3aaad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HaHHWE II00ATBHOrO XapakTepa AKOJOTMYECKHX MpoOJieM U MyTed X
pelleHus;

8) aganTanum K M3MEHAOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOMN
cpeabl:

- TMOTPeOHOCTh BO B3aMMOJEUCTBUU TMPH BBIMOJHEHUH HCCIECAOBAHUNA H
IPOEKTOB (PU3MUYECKON HANpPaBICHHOCTH, OTKPBITOCTb OINBITY W 3HAHUAM
APYIuxX,

- TOBBILICHHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYECKYIO
NEATEIbHOCTD;

- MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMW, B TOM 4HCIIEe (DOPMYIUPOBATh
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IJJAHUPOBAHHE CBOET0 pPAa3BUTHUA B NPHOOPETEHUHM HOBBIX (PU3HYECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

- OLICHKA CBOUX JEUCTBUHM C YYETOM BIHUSHMS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIIBISATH W XapaKTEPHU30BATh CYINECTBCHHBIC MPU3HAKA OOBEKTOB
(SIBIICHMIA);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMKA, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISBJISTH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3M TPU HM3yUYCHUH (DU3UICCKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3a1a4u (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHS, BHIOOp Hamboiee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
(bu3MYeCKu HKCIIEPUMEHT, HEOOJbIIOE UCCieNoBaHue (PU3UUECKOTro
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGOPMALMK WM JNaHHBIX C Y4ETOM MPEIJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM ¥ HMJUTIOCTPUPOBATh pellaeMble 3aJaud  HECIOKHBIMHU
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICP)KaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JAESITENBHOCTH, OPraHU30BBIBATH JIEHCTBHUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlPaBJICHUIO W KOOPAWHUPYS CBOM JEWUCTBHS C JPYTUMHU
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaLMsSIX, TPEOYIOLIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IIOAXOAAX NPHUHATHS  PEIICHUHN
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUS B TpyIIe, NMPUHSATHE pElIeHUM
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HUCCIEAOBAaHUSA C Y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUI;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aICKBATHYIO OLICHKY CUTYallUH W IIpeAJiaraTh IJlaH €€ N3MEHEHNUS,
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  pe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEIATEILHOCTh (B TOM YHWCJE B XOJ BBINOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pPelIeHUH PU3NYECKHUX 3a7a4 WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.



INPEAMETHBIE PE3YJIbTATBI

K xonIty 00yuenusi B 7 kijiacce rpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHUIA:

UCIOJb30BaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHUE  SIBJICHUSA,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIIBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJUHENHOE), TPAEKTOPHs, PABHOJEHCTBYIOIIAS
CuUJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIA0IINECS COCY/IbI;

paznuyath siBineHus (aud¢ysus, TEMIOBOE ABMKEHUE YAaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBH)KCHHE,  WHEpLMS,
B3aMMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO
BpallleHUsl, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
ra3amMy, arMoc(pepHoe JaBlIeHHWE, IUIABaHUE TeJ, IPEBPALLCHUS
MEXaHUYECKOW SHEPruu) Mo ONUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XaronieM MHpe, B TOM uucie (U3MUECKUE SIBICHUS B TPUPOIE:
IIPUMEPBI JIBHKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW M HEXHUBOU
NpUpoje, NEWCTBUE CHIJIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUS HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJie 4eJIOBEeKa, NMPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBJICHU;
OIKCHIBATh M3yYCHHBIC CBOWCTBA T€l U (PU3UUECKHE SIBICHUS, UCTIONb3YS
¢bu3nueckue BeTMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BpeEMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, CHJIAa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsA CHJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, MJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(Q(QULIHUEHT TMOJIE3HOr0 JICUCTBUS MEXaHU3MOB,
KUHETUYeCKass M TOTEHIUallbHAs 3HEPrus), MpH ONMCAHUU IPABHIIBHO
TPaKTOBaTh  (PU3WYECKHM  CMBICI  HMCHOJb3YyEMbIX  BEIMYUH, HX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU BEIWYUHAMMU,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M MPOLECCHI,
WCIIONB3Ys MpaBUjIa CIOXKEHUs CUi (BIOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3aKkoH ApxuMena, MpaBujo paBHOBecHs pbryara (6yi0ka),



«30JI0TO€ MPABUJIO» MEXAHUKU, 3aKOH COXPAaHEHUS MEXaHUYeCKOH
SHEPruM, NIpPU DSTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
M B KOHTEKCT€ CHUTyallMil MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh [IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IaroB ¢ OMopoi Ha 1—2 M3YUYEHHBIX CBOMCTBA (HPU3UYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3agaud B -2 JeHCTBUA, HMCHONB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyINIbI ¥ TMPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JIJIsl PEIleHUs 3a/iay, OLIEHUBATh PEATUCTUUYHOCTh
MOJIYYCHHON (PU3UYECKON BEITMUUHEI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MpU TTOMOUIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIECIOBAHUS BBIJICIATH MPOBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HMHTEPIPETHUPOBATH
NOJy4YEHHBI pe3ysIbTaT, HAXOAUTh OLIMOKA B XOJAE OIBITA, [eNaTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
dbuznIecKux CBONCTB TelL: bopMyIUpoBaTH MIPOBEPAECMBIE
IPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHMS,
3aIlMCBIBATh X0/ OMbITa U (POPMYIHPOBATH BHIBOADI;

BBITIOJIHATh TPSMbIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUIIBI U TEMIIEpaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
nudpoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKa3aHWUs NPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3UYECKOM BEIHUYUHBI OT
JIpYrod € HCIOIb30BAHUEM TMPSIMBIX M3MEPEHHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JIBMXKYIIErOCsl Tejla OT BPEMEHHM [BHUKEHUS TeENa, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHMSI OT IUIOLIAJH COIPUKOCHOBEHUS TeJl, CUJIbI
VIIPYTOCTU OT YMJIMHEHUS MPYKHUHBI, BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA
NOTPYKEHHOM YacTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUN paBHOBECHUs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEpPEHHUs, Cenys MNpPeJIoKEHHOMY IaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE



MPEIJIOKEHHBIX TaOMuIl U TpadUKOB, JeNaTh BBIBOJABI MO pe3yJibTaTaM
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B JKUIKOCTH TeNO, KOI(DPHUIIMEHT TMOIE3HOrO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenysl NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIHUECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIMOpOM HA WX oOmucaHus (B TOM 4YHCIE:
NOJIINITHUKK, YCTPOHCTBO BOJOIMPOBOAA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAWTH  MpUMEpPhl  (HAXOAWTH  WHGOpMAIMIO O  MpUMEpax)
IPAaKTUYECKOTO HCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUSI B OKPYXAIOLIEH cpene;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmalnio, KOTopas SBISIETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIpPaBOYHBICE MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HH(GOPMALIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA YY4eOHBIX HCCJIECIOBAaHUN, TIPU OSTOM TPaMOTHO HCIOIH30BAThH



W3YyYEHHBI TMOHATUMHBIA ammapar Kypca (OU3MKH, COINPOBOXKJATh
BBICTYIIJICHUE IIPE3CHTALUEN;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUJIaHA JIEMCTBUM, aJIeKBaTHO OLIEHUBATH
COOCTBEHHBII  BKJIaJ B  JACITEIbHOCTh  TPYIIbI,  BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsifl, SIECKTPUUECKOE TOJIE, TPOBOJHUKH
Y TUDJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIWs, IUIaBJICHUE, KpUCTauIM3alus (OTBEpeBaHKE), KHUIICHHE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALIMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha TIPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS WHIYKITUS)
10 OINHMCAaHUID MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaloIlleM MHUpe, B TOM 4Yucie (GU3HMYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTAJUIBI B Tmipupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUUIECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid IMOJI0COB, POJbh MarHUTHOTO TOJS JJIs JKU3HU Ha
3emiie, MOJISIPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3Ys
(dbu3uYecKre BETUYUHBI (TeMIIepaTypa, BHYTPEHHSS dHEPrys, KOJIHYECTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
MJIaBJICHUSA, yJeJbHas TeIjioTa MapooOpa3oBaHUs, yedbHas TeIioTa
CropaHus TOIUIMBA, KOA()(PHUIMEHT TIOJE3HOr0 JACHCTBHUS TEIJIOBOM



MAIlIMHBI, OTHOCUTEJbHAs BIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKUU 3apsii,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AIIEKTPUYECKOTO0  TOKa), TMpU  ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI HCHOJIb3yEMbIX BEJIUYMH, 0003HAUYECHHS] U €IUHULIBI
bu3MYEeCKUX BEIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLECCHI,
UCIIONb3YS OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETHUYECKONW TEOPUHU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3ULHMHA NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxkoyns—JleHna, 3aKOH COXpAaHEHHs DHEpPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3allMCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallld NMPAaKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISTH
IPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 1—2 JOrnyecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUIA,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3adayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHan3a
YCJIOBHUS 3aJa4¥ 3allMChIBATh KPAaTKOE YCJOBME, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pelleHus 3aJaud, BbIOMpATh 3aKOHBI U (POPMYIIbI,
HeoOXoMuMMbIe il €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
(Gu3NYECKUX METO/IOB, HCIONb3yd OMHCAHHUE HCCIIEAOBAHUS, BBLACIATH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPsAKa
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BBIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBJICHUNA WIH
(u3HYECKUX CBOMCTB Tell (KaWUISIPHbIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaromiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphbl )KUAKOCTH U
IJIOIAad €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJICHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aUMOAECHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyAIIM3allAsl MAarHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,



CBOMCTBA DJIEKTPOJIBUTaTeisl IMOCTOSHHOTO TOKa): (OopMyIupoBaTh
MpoBepsieMble MPEANOT0KEHHS, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMbITa U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSIMBbIE  U3MEPEHUs]  TEMIIEPATYpbl,  OTHOCUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHWJIbl TOKA, HAINPSIKEHUI C HCMIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3UUECKHX BEJIMYMH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHOM a0CONMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUYUHBI OT
JIpyrol ¢ HCHOJBb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAW IOINEPEYHOr O
CEUYECHHS U YJICJBHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
WIYIIET0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHNE IIOCJIENOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHUN
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, Clenys NpPeJIoKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yJbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAC TaOnui W TpaduKoB,
JIeTIaTh BBIBOBI MO PE3YIbTATaAM HCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYUH (yaeTabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUE TMPOBOJIHMKA, paboTa W
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAYCHHUE BEIIMUNHBI;

coOMrofaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUIBI JEUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETUMK DIJICKTPUUECKOM IHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArPEeBATENIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKHE
MPEAOXPAHUTEIH, SJIEKTPOMArHuUT, SJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA),
UCIOJIb3ysd 3HAHUSI O CBOMCTBax (PU3MYECKUX SBJICHUN U HEOOXOIUMbIE
(duznYecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA WM HW3MEPUTEIbHBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBbIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHUS DJIEMEHTOB JIEKTPUUECKUX IIETICH;



OPUBOJIUTH  MpUMEPHl  (HAXOAUTh  HMH(OpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 370POBbS M COOJIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIEHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIIUIO,  KOTOpas
SBJIICTCS POTUBOPEUNBOM MIIH MOXKET OBITh HEJIOCTOBEPHOW;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdecKkoro copep)KaHUs, CIPABOYHBICE MaTEPUATIBI,
pecypcel cetn MHTEpHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIMU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIMI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
CONEp)KaHMUs, B TOM UHCIE TyOJIMYHO TPEICTaBIATh PE3YJIbTAThI
MPOSKTHON WJIM WCCIIEAOBATEIILCKOW JSATENBHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB  PACTIPEACIISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CICAUTH 32 BHITIOJHEHUEM IIJIaHa JCUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeaMeTHbIe pe3yibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus
(ynpyrasi, mjacTUyeckasl), TpEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTbh M TEPErpy3Ku, IEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(pa3ByK M YyIbTPa3BYK, OJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTD,
CHEKTPbl UCMYCKAHUSI W TOTJOIIeHUs, aibda, 0eTa- U raMma-u3JIydeHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBIJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEUHOE JBHXKEHHE, CBOOOTHOE
MaJIeHUEe TeJl, PABHOMEPHOE JIBH>KEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBMXEHME, KOJeOATelIbHOE NBMKEHHE (3aTyXarolue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OO0 CBETa B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTYYEeHMs]) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHWE M3YyYEHHBIX (U3MYECKUX  SBICHUH B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAaMH, D3XO, I[BETa Tell,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOAKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHUHEpAJOB, JCHCTBUE PAJUOAKTUBHBIX W3IYYEHUH Ha
OpraHu3M 4eJiOBeKa), MpH 3TOM MEpPEeBOJUTh MPAKTUYECKYIO 3anady B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTOIb3YS
¢u3nyeckue BETMYMHBI (CpeIHSs MU MIHOBEHHAas CKOPOCTh Tela IMpHu
HEPABHOMEPHOM [IBH)KEHHH, YCKOpPEHHE, MEepeMENIEHUE, IMyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tella, HUMIYJIbC Tella, HUMIYJIbC CHJIb,
MeXaHn4yeckass paboTa M MOIIHOCTb, MOTEHIMAIbHAs HHEPrus Tena,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAIbHAS 3HEPrusl CKaTOU
NPYXUHBI, KUHETHUYECKash DSHEprus, IIOJIHAasg MEXaHU4ecKass >SHEeprus,
NEPUOJ U YacToTa KoyieOaHUH, UIMHA BOJIHBIL, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, NOKA3aTelIb NPEJOMIICHHS CPEJbl), IPU ONMUCAHUU
IPAaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHHUS W MPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsA0BOr0 U MAaCCOBOI0O YUCEIN



IOpU SIEPHBIX pEaKUUsAX, PU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amayu  (omMparoluecs Ha cucreMy u3  2-3
YpaBHEHUI), UCTONb3ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE TSl PELICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTb IOJYYEHHOIO 3HayeHUs  (PU3MUECKO
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh MpU IOMOILU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
NpPOBEpPSAEMOE MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
NPOBEACHUS  MCCIEAOBAHUSA, JeNaTh BbIBOJAbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MUecKuX CBOWMCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHOJa KOJIEOaHUM TNPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE pacpOoCTpaHEHHE CBETa,
pasiiokeHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pak€HUs NpeAMeTa B COOMparolei
AuH3e, HAOMIOJEHHE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB M3IIy4eHUs):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTh XOJI ONbITA U  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUThH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpenemss
CpeaHee 3HAueHHe Uu3MepAeMOl BeNMYUHBl ((POKyCHOE paccTosiHuE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JBWKEHHMU O€3 HayalbHOW CKOPOCTH, MEpUOAa
Koje0aHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUsl CBeTa OT yrja MaJeHUs M yria MPEeJOMJICHUsS OT yria



najieHus1): IUIAaHUPOBATh UCCIEIOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCUMOCTH
(¢u3uYecKUX BETUYUH B BUJe TaOMUI] U rpaduKoB, JejaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHWE Tela TPH PaBHOYCKOPEHHOM JIBHXKECHUH,
YCKOPEHHE CBOOOTHOTO MaJeHUsl, KECTKOCTh MPYXKHUHBI, KOdDPUITUEHT
TPCHUS CKOJBKCHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa H
NMeproj] KoJIeOaHWNW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKAass CuJia coOWparoleld JMH3bl, pPaJUOAKTUBHBIA  (DOH):
MJIAHUPOBATh HM3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHATh U3MEPEHUS, CIeAys MPEIIOKCHHON MHCTPYKIIUH, BBHIYHCIISATH
3HAY€HHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py10BAaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3MUECKUX MOJICIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUTAHETapHAs MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TPUHIUAIBI JCHCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OmucaHus (B TOM 4YHUCIE:
CIUIOMETP, NATYMKHU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKera,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJIHI,
CIEKTPOCKOI, JO03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUH ©  HeoOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E;
NPUBOIUTH  MPUMEpPHl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTUIECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHUS 370POBbSI H COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBECHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHUS B
HuTepHeTe, caMOCTOSITENIbHO (hOPMYIUPYS MTOMCKOBBIN 3alpoc, HaXOINUTh



IyTU ONpEeAENICHUs] JOCTOBEPHOCTHU IMOJIy4YEHHONW MH(pOpPMAIMK Ha OCHOBE
VMMEIOLIUXCSA 3HAaHUN U TOIIOJIHUTENIbHBIX UCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUld HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetn MIHTEpHET, BIageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMaIM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WIIM UCCIIEI0BATEIbCKON
NEATEIbHOCTH, TpPU OTOM TPAaMOTHO  HCHOJIb30BAaTh  W3Y4YEHHBIN
NOHATUWHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalued ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 ) - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 du3znyecKre BEINYNHBI 2 1 bubmiorexa [JOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.eds00.ru/7f416194
99 JBrkeHue 1 B3auMO el CTBUE YaCTHIL 5 1 bubmmoreka [JOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOANIA BEllecTa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CAMITTCCROC ABIDRCHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
. bu6moreka [JOK
1.1 7
CTpoeHue i CBOHCTBA BellecTsa https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsA/Ibl. 3apsKEHHbIE TeJla 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
2.2 IT i i 20 2 7
OCTONHHBI IMCKIPHICCIHH TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITHBIC ABACHIA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 6] 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue Tei 20 1 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmiorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIHIC KOMCOARIA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnen S. KBanToBbIe siBJICHUSI
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
5.2 C 6 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHBIC pearkdit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpEeHUE 1 000OIIICHHUE COACPIKAHMS 9 5 bubmmoreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbIe
oOpa3oBare/ibHbIE

pecypchbl

Jlomainee
3ajaHue

®dusnka — HayKa o
npupoze. SABneHus
npupoasl. Pusndeckue
SBJICHUSI

I1.1,2

Mexannueckue,
TEIJIOBBIE,
ANEKTPUYECKHE,
MarHuTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUS

.12

dusnueckue
BEJIUYHUHEI U UX
U3MEpEHUE

I1.4

VYpok-uccnenoBanue
"N3mepenue
TeMIepaTypsbl Ipu
MIOMOILY >KMIKOCTHOTO
TEPMOMETpa U JJaTYUKa
TemIepaTypsl"

I1.3

Kak ¢usuka u npyrue
€CTEeCTBEHHBIEC HAYKU
W3y4aroT IPUPOLY.
EcTecTBeHHOHaY4YHBII

bu6moreka [JOK
https://m.edsoo.ru/ff09f72a

I1.3,5,6



https://m.edsoo.ru/ff09f72a

METO]T TTIO3HAHMUSI.
Onucanne GuU3MIECKUX
SIBIICHUM C IIOMOIIIBIO
MoJienein

Ypok-uccnenoanue
"IIpoBepka runoTe3sl:
JAIbHOCTD MOJIETA
HIapuKa, MyLmeHHOro
TOPU30HTAIBHO, TEM
OoJibIIIe, YeM OOJIbIIE
BbICOTA MycKa"

I1.5

CrpoeHue BemiecTsa.
OMEBITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHUE
BEILleCTBA

bu6moreka [JOK
https://m.edsoo.ru/ff09fe0a

I1.7

JIBM>KEHME YaCTHIL
BeIlleCTBA

bu6moreka [JOK
https://m.edsoo.ru/ff0a013e

I1.8,9

Ypok-uccienosanue
«OMnBITH ITO
HA0JII0ICHHIO
TEILJIOBOT'O
pacuIMpeHus ra3oBy»

I1.7,8

10

ArperaTHbie
COCTOSIHHSI BEIL[ECTBA

I1.12

11

B3anmocBs3p Mex1y
CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

bu6moreka [JOK
https://m.edsoo.ru/ff0a0378

I1.13



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

ATOMHOMOJIEKYJISIPHBIM
CTPOCHHEM.
OcoGenHoCcTH
arperaTHbIX COCTOSTHUM
BOJIbI

12

Mexanuueckoe
JIBUKEHUE.
PaBromepHOE 1
HEPaBHOMEPHOE
JBUKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

I1.14,15

13

CxopocTtb. EnuHunet
CKOpPOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a079c

I1.16

14

Pacuer nytu u
BPEMEHU JABUKEHUS

bubmoteka IJOK
https://m.edsoo.ru/ff0a0ae4

I1.17,18

15

WNuepuus. 3akoH
WHEPLHUH.
BzaumoneiicTBue Tl
KaK IMpUYMHA
WU3MEHEHHS CKOPOCTH
JIBHOKEHMS TE

bu6moreka [JOK
https://m.edsoo.ru/ff0a0c10

I1.19,20

16

[InoTHOCTH BeliecTBa.
Pacuer maccel u
00beMa Teja o €ro
IUIOTHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a0fee

11.21,22,23

17

JlabopaTopnas pabora
«Onpenenenne
IUIOTHOCTH TBEPIOTO
Tena»

I1.24, ctp. 214

18

Pemenne 3agay no

Bbu6moreka [JOK

11.23,24



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

teMe "IImoTHOCTE
Bemecrna"

https://m.edsoo.ru/ff0al23c

19

Cuna kak
XapaKTEePUCTUKA
B3aUMOJICH CTBUS TEJl.
Cuna ynpyrocru.
3akoH ['yka

I1.25

20

JlabopaTopnas pabora
«M3yuenne
3aBUCHUMOCTH
pacTsKeHus
(nedbopmarun)
HPY>KUHBI OT
IIPUJIOKEHHOW CHJIBD)

cTp.216

21

SIBiieHME TATOTEHUSL.
Cuia TspKecT

I1.26

22

CBs13b MEXY CHIION
TSHKECTH U MacCOM
Tena. Bec Tena.
Pemenne 3a1a4 1mmo
teme "Cuna Tsoxectu"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

11.26,27

23

Cuta TsDKecTH Ha
JIPYTUX TJIaHeTax.
duznyeckue
XapaKTepUCTUKU
IUIaHET

bu6moreka [JOK
https://m.edsoo.ru/ff0a1502

I1.28,29

24

N3mepenue cui.
JnHamomerp

bu6moreka [JOK
https://m.edsoo.ru/ff0al8cc

I1.30

25

Bec Tena.

Bbu6moreka [JOK

I1. 28



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

Hesecomocts

https://m.edsoo.ru/ff0al778

26

Clio)keHue IBYX CHJI,
HaIPaBJICHHBIX 11O
OJTHOU MPAMOI.
PaBHopeiicTByIOIIAS
CHII

bu6moreka [JOK
https://m.edsoo.ru/ff0ala70

I1.31

27

Pemenune 3amad mo
TEME
"PaBHOJEH CTBYIOMIAS

cuin"

I1.31

28

TpeHue cKoJIbXKEeHUs U
TpeHue nokos. TpeHue
B [IPUPOJIE U TEXHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0alb9c

I1. 32,33,34

29

JlabopaTopnas pabora
«3yuenune
3aBHCHMOCTHU CHJIbI
TPEHUS CKOJBKEHUS OT
CHUJIBI IABJICHUS U
XapakTepa
COIPUKACAIOIIUXCS
MTOBEPXHOCTEN)

bu6moreka [JOK
https://m.edsoo.ru/ff0alcc8

crp.217

30

Pemenue 3anay Ha
OIpe/eneHne
PaBHOEH CTBYIOLLIEH
CHUJIBI

11.32-34,
cTp.224

31

Pemenue 3amau mo
Temam: «Bec Tenay,
«I'pacuueckoe
n300paskeHue U,

bu6moreka [JOK
https://m.edsoo.ru/ff0alde0

crp.225



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Cupiy,
«PaBHOJ€MiCTBYIOIIIAS
CHIT»

32

KonrtponeHas pabora
[0 TEMaM:
«MexaHU4ecKoe
IBIDKEHUE», «Macca,
IUIOTHOCTHY, «Bec
Tenay, «I'papudeckoe
H300paKEHUE CUIT»,
«Cuib»

I1.14 - 34
TIOBT.

33

Jasnenne. CnocoOsl
yMeHI)HICHI/IH 158
YBGJ'H/IT-IGHI/ISI ABJICHUA

bu6moreka [JOK
https://m.edsoo.ru/ff0a20a6

I1.35

34

JlaBneHue rasa.
3aBUCUMOCTb
JABJICHUS Ta3a OT
00bEMa, TeMIepaTypsl

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a2376

I1.36

35

Ilepenaua naBineHust
TBEPABIMU TEIAMHU,

KUIKOCTAMMU U I'a3daMu.

3axoH Ilackansa

bubmioreka [IOK
https://m.edsoo.ru/ff0a25b0

I1.37

36

I[aBJ'IeHI/Ie B X XKUJKOCTH
H ra3c, BbI3BAaHHOC

I CTBHUEM CHIIBI
TAXKECTHU

bu6moreka [JOK
https://m.edsoo.ru/ff0a2718

I1.38

37

Pemenue 3amau mo
Teme «JlaBnenue B
KUOKOCTHU U Ta3e.

bu6moreka [JOK
https://m.edsoo.ru/ff0a2826

cTp.228



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

3akon [Tackaims

CooOmatrommecs bubmoteka IJOK

38 ctp.230
COCYyIbI https://m.edso0.ru/ff0a2970

39 I'mapaBnrueckuii bubmorexa [JOK 11.39.45
npecc https://m.edsoo.ru/ff0a3136
ManHomeTpel.

40 [TopurHeBoi [1.44
’KHUJIKOCTHBIN Hacoc
Atmocdepa 3emin.
[TpuunHb
CYIIIECTBOBAHUS

a1 BO3/TyIITHON 000JI0YKH bubmorexa [JOK .43
3emin. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO
JIABJICHUSI OT BBICOTBI
HaJl YDOBHEM MOps
Bec Bo3myxa. bu6imoreka [JOK

42 ATtMochepHOoe https://m.edsogru/ﬁ0a2b5a 11.43
JaBJICHUE
N3mepenue

43 aTMoc(hepHOro bubmorexa LIOK .42
naBiaeHus. OIbIT https://m.edsoo.ru/ff0a2da8
Toppuuennmu
3aBUCUMOCTh

44 aTMOC(EepHOro bubmorexa [{OK .43
MABJIEHUS OT BHICOTEI https://m.edsoo.ru/ff0a2fc4
HaJ YPOBHEM MODSI

45 bapomeTp-anepoun. bubmorexa [JOK 1143

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Atmocheproe
JaBJICHUE Ha
Pa3iIMYHbIX BBICOTAX

46

Pemenue 3amau mo
teme "ATMocdepHoe
nasiexue"

ctp.230

47

JleficTBHE )KUIKOCTH B
rasa Ha Morpy>KeHHOe
B HHX T€JIO.
Apxumenosa cuiia

bubmioreka [IOK
https://m.edsoo.ru/ff0a3276

11.46,47

48

JlabopaTopHas pabora
«Omnpenenenue
BBITAJIKUBAIOIIEN
CHUJIBI, JEUCTBYIOIIEH
Ha TeJo, MOrpyKEHHOE
B KUJIKOCTh)

bubmoteka IJOK
https://m.edsoo.ru/ff0a33fc

cTp.218

49

JlabopaTopHas pabora
1o TeMe
«HccnenoBanue
3aBHCHMOCTH Beca
TeJa B BOJIE OT 00BhEMaA
HOTPYKEHHOH B
JKUJIKOCTh YaCTH TEJa

bubmioreka [IOK
https://m.edsoo.ru/ff0a3514

crp.220

50

IInaBanue Ten

bu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

I1.48

o1

JlabopaTopnas pabora
"KoHncTpyupoBanue
apeoMeTpa Wi
KOHCTPYHPOBaHUE

11.48,49



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

JIOAKY U OIIpeJesieHHE
e€ rpy3onoabEMHoOCTH "

52

Pemenue 3agad mmo
TemaM: «IImaBanue
CYyJIOB.
BoznyxonnaBanuey,
«/laBneHue TBEPIBIX
TEJ, )KUJKOCTEH U
ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

cTp.230

53

Mexannuaeckast pabora

bubmioreka [IOK
https://m.edsoo.ru/ff0a3f82

I1.50

54

Moimnocts. EnnHuIs
MOIIHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

I1.51

95

Ypok-uccienoBaHue
"PacuéTt MoIIHOCTH,
pa3BUBaeMoOM Ipu
MoIbEME 110 JIECTHHILE"

I1.50,51

56

[IpocTble MEXaHU3MBI.
Prruar. PaBHOBECHE
CHWJI HA pblUare

II. 53,52

57

KontponpHas pabora
o teme «JlaBieHuve
TBEPABIX TEI,
JKUJIKOCTEH 1 ra30B» /
Bcepoccuiickas
poBepoyHas pabora

11.35-53 moBT.

58

Pe3epBHBI ypOK.
PaGoTa ¢ TekcTamu mo
Teme «JlaBnenue

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

I1.35-53



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEIL,
SKUIKOCTEN U ra3oB /
Bceepoccuiickas
MpoBepoyHasi pabora

59

Prraaru B TexHHKE,
OBITY M IPUPOJE.
JlabopaTopHas pabora
«HccnenoBanue
YCIIOBUI paBHOBECHS
pbIdara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

[1.54,55

60

Pemenue 3amad mo
Teme «Y CIIOBUSI
paBHOBECHS pblUaray

bu6moreka [JOK
https://m.edsoo.ru/ff0a48a6

I1.56

61

Koapdunuent
MOJIE3HOI'0 €U CTBUS
MEXaHU3Ma.
JlabopaTopHas pabora
«3mepenune KIIJ{
HaKJIOHHOH
MIJIOCKOCTH

0.5

M.ctp.222

62

Pemenue 3amad mo
teme "Paborta,
MoIltHOoCTh, KIT/"

bubmioreka [IOK
https://m.edsoo.ru/ff0a4c48

crp. 231

63

Mexannueckas
SHEPrusl.
Kunernueckas u
MOTEHIIMAJIbHAS
SHEpPrus

bubmoteka IJOK
https://m.edsoo.ru/ff0a4252

I1.61,62

64

3aKOH COXpaHEHUs

bu6moreka [JOK

I1.63



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

MEXaHUYECKOH
SHEPIruu

https://m.edsoo.ru/ff0a4360

65

VY POK-3KCHEPUMEHT 10
TeMe
"DKcnepruMeHTalIbHOE
omnpeneyeHne
W3MCHCHHUS
KUHETHYECKOU U
MOTEHIMAJILHOM
SHEPruu Nnpu
CKaTLIBAaHMH TeJIa 1O
HaAKJIOHHOMU
IUIOCKOCTH"

cTp. 220

66

KonrtponpHas pabora
o teMe «PaboTa u
MOILHOCTb. DHEPrusi»

I1.50-63 moBT.

67

Pe3epBHBIN ypOK.
PabGoTa ¢ TekcTamu 1o
TeMe "MexaHnueckoe
nBHKeHHne"

bubmioreka [IOK
https://m.edsoo.ru/ff0a4eeb

HE
MIPEyCMOTPEHO

68

Pe3epBHBII ypoOK.
Pa6GoTa ¢ TekcTamu 1o
teme "Pabora.
MouHocTs. DHeprus"

HE
IIPEYCMOTPEHO

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosuuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara nu@posBbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue p
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHYECKOI TEOPUU U UX OMBITHBIE 1 bummorexa [IOK
P https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUJIKOTO U 1 bubmuorexa [IOK
ra3o000pa3HOro COCTOSIHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OO6bscHeHne CBONCTB TBEPIOTO,
4 YKHUJIKOTO M Ta3000Pa3HOTr0 COCTOSTHUMA 1
BEIIECTBA HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKOU TeOpuun
bu6mmoreka [JOK
5 Kpucrammueckue nu amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KalUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimpeHue U cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIIJIOBOT'O ABM)KCHHUS 1
4aCTHIL
9 Buytpennss sneprus. CriocoObl 1 bubmuoreka LIOK
M3MEHEHUs BHYTPEHHEH SHepruu https://m.edsoo.ru/ff0a5c60
10 Bunasl Termionepenauun 1 Bbu6moreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAHNE TEMJIOBBIX CBOMCTB

bu6mmoreka [JOK

11 BEII[ECTB U MAaTEPHAJIOB B LIEIISAX https://m.edso0.ru/ff0a65c0
sHeprocoepexeHus "

12 KonunuectBo TenyioTel. Y ieibHas bu6moreka [JOK
TEMJI0EMKOCTb https://m.edso0.ru/ff0a6976

13 YpaBHEHUE TEIIOBOI0 OajgaHca. bubmmoreka [IOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora

14 "UccnemoBaHue SIBICHUS bubmioreka [IOK
TEeIJI000MeHa MPU CMEIIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsuer Bobl"
Pacuer xonmuecTBa TEMIOTHI,

15 HEO00XOMMOTO JIJIsl HAarpEeBAaHUS TeJia
Y BBIICJIIEMOTO UM TIPU OXJIQXKICHUHT

16 JIabopaTtopHas pabora "OmnpeneneHue bubmorexa [IOK
yAEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprug TOIUIMBa. Y AenbHas TEIJIOTa bubmotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE

18 KPUCTAJIAYECKUX I;i:[n. VnenbHast bu6amorexa [IOK

https://m.edsoo.ru/ff0a71d2

TENJI0Ta MIaBICHUS

19 JlabopaTopHas padora "OmnpeneneHue bubmuorexa [IOK
yACIbHOMN TEMJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Termiora Bbu6moreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHICHCAIINH.
3aBUCHMOCTh TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIBHOM BIAKHOCTH BO3yXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpunHnMIBI pabOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JIBurartenb BHyTPEHHETO CropaHus

25

KII[ TennoBoro aBuratess.
TennoBpie ABUTATENN U 3aIIATA
OKpY’KarOIIEH CpeJibl

bubmioreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHMs U MPEeBpaLICHUS
SHEPrUuu B TEIJIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPOJIBHON padboTe
o Teme "TenioBbIe ABJICHUS.
N3meHenue arperaTHeIX COCTOSHUM
Beniecrna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpsHas pabora 1o Teme
"TernoBEIe ABJICHU. V3MeHeHn e
arperaTHbIX COCTOSIHUM BelnecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccrnenopanue "IaeKTpU3anusl
TeJ MHIYKIHEH U TIPU
COITPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMopneiicTBue 3apsKE€HHBIX TEI.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TTOJIE.
39 HanpspkeHHOCTh 371eKTpUYecKoro bu6mmoreka LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
3IEKTPUYECKUX TTOJIEeN
Hocurenu snexTpuueckux 3apsiaos.
33 OnemMeHTapHbIi 3apsan. CTpoeHune
aToMa
34 [IpoBOAHUKYN U AUDIEKTPUKHU. 3aKOH bubmmorexa [IOK
COXpaHEHHMS AIEKTPUUECKOro 3apsja https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHUE bubmotexa [JOK
CBOMCTB JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUICCKUI TOK, YCIOBHUS €ro
36 cymecIiBOBaHI/m. I/ICT(})]‘-IHI/IKI/I bubmnorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOT O TOKA
37 JlecTBUS DIEKTPUIECKOr0 TOKA bubmiorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 ANIEKTPUYECKOT O MMOJISl HAa TPOBOIHUKH 1
U JUAJIEKTPUKH"
39 DNEKTPUYECKU TOK B METaJIax, bubmuorexa [JOK
KHUJKOCTSIX U ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyeckas 1enb U e€ COCTaBHbIC
4acTu
Cuna Toka. Jlabopatopnas pabota
bu6mmoreka [JOK
41 "N3MepeHne U perynpoBaHUe CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEeKTpUYECKOE HAIPSIKEHHUE.
BoabsT™metp. JITabopaTopHas pabora

bu6mmoreka [JOK

42 "M3MepeHne U peryampoBaHie 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [JOK
VYaenpbHOE CONPOTUBIIECHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabora "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONIPOTUBIICHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JUIMHBI, INTOAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr 0 CeueHus 1 Matepuana”
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpsbkeHust. 3akoH OMa 11 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a
(27
JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, UAYIIEro 4Yepe3 Pe3ucTop, oT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUSI pe3uCcTOpa U
HaIpspKEeHHs Ha pesucrope”

47 [TocnenoBatenbHOE U MapaieIbHOE
COEITMHEHUSI TIPOBOTHUKOB
JlaGopaTtopHas pabora "[IpoBepka

48 IIPaBHUJIA CJIOKCHHS HAIPSYKEHUH IIPU 1 bubmorexa IIOK
MOCJIEIOBATEILHOM COEIUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopnas padora "[IpoBepka
49 MpaBuiia JIJIsl CUJIbI TOKA MTPU 1 bubmoreka [JOK

napajuieIbHOM COCIMHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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Pemenne 3a1au Ha npuMeHeHUE

bu6mmoreka [JOK

50 3axoHa OmMa J1s1 pa3IMuYHOro
U p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PabGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmmorexa [IOK
Toka. 3akoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaboparopHag padorta "Onpenenenne
52 a60TF;1 u I;\)/IOIJ_IPII)OCTI/I 3neKTpuquKor0 bubmorera HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUIECKUE 1SN U TTOTPEOUTEH
53 3JIEKTPUYECKOI IHEPTUU B OBIT bubmmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
54 ITocTosTHHBIE MATHUTHI, KX
B3aUMOJICHCTBUE
55 VYpok-uccrnenosanue "MU3yuenue bubmmorexa [IOK
oJIeil HOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MaruutHoe noJjie
bu6mmoreka [JOK
56 3eMIIM U ero 3HaYeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBka Kk KOHTPOJIBHON paboTe
o TeMe "DIEKTPUUYECKUE 3aPSIIbI.
57 3apsoKeHHbIE Teia U UX ’ bubmorexa TOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoneicTBus. [1ocToOSHHBIN
BIEKTPUYECKUN TOK"
KonTtponbhas pabora o reme
"DJIeKTpUYECKUE 3aPSIIbL.
P P Bu6morexa IJOK
58 3apsoKeHHBIE Tela U UX

B3auMoneicTBus. I1ocTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
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IpoBepoyHas pabota

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTossHHbBIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe mose
ANEKTPUUECKOr0 ToKka MaruutHoe
T0JI€ KaTYIIKUA C TOKOM

bubmioreka [IOK
https://m.edsoo.ru/ff0acld?

61

[IpumMeHeHne PJIeKTPOMAarHUTOB B
texHuke. JlaboparopHas pabora
"U3ydyeHue nelcTBUsS MarHUTHOT O
0JI Ha TPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATENb TOCTOSHHOT O
ToKa. Mcnonb3oBanue
ANEKTPOJIBUraTes el B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHCcTpynpoBaHue 1 U3ydeHHE
paboThl AntekTpoaBUraTes”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbitel @apajnes. 3akoH
3JIEKTPOMAarHUTHOM MHYKIUU.
IIpaBuiio Jlenna

64

Onexrporenepatop. Criocoos!
MOJTyYEHUS JJIEKTPUICCKOW DHEPTHUH.
DJIEKTPOCTAHIUH HA
BO300HOBIISIEMBIX UCTOUHHUKAX
SHEPrUU

65

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIeKTpUYECKue U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHbBIE ABJIeHUA"

KonTponpHas pabora 1o Teme

66 "DJIeKTpUYECKIEe U MATHUTHBIC 1 bubmmorexa [IOK
Tp" https://m.edsoo.ru/ff0ach14

SIBJICHUS

67 PesepBHbiii ypok. Pabota ¢ Tekcramu 1 bubmotexa [JOK
o Teme "TensoBble siBIeHU" https://m.edsoo.ru/ff0acc5e

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
1o teMe "MarHuTHble siBJIeHUA"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

ITPOTPAMME
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9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:;:ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThI pecypen

1 MexaHrn4ecKoe IBHKCHHUE. 1
MarepuanbHas TOUKa

5 Cucrema otcuera. OTHOCUTEIIBHOCTh 1 bu6moreka [JOK
MEXaHUYECKOT O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMONTMHETHOE 1 bubmuorexa [IOK
JIIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEPHOE TPAMOIMHEHHOE

4 nBwxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOPOCTH
[TpsMonuHelHOe paBHOYCKOPEHHOE bu6mmoreka LIOK

5 1
JIBUOKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOIMHENHOT O

6 PaBHOYCKOPEHHOTO JBUKEHMUSL. 1
I'padux ckopocTu
JlabGopaTopHas pabora "Onpenenenue

7 YCKOpPEHHUS Teja Mpu 1 1 bubmmorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBobonHoe nagenue Tesu. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABUKEHHE TTO 1 bubmioreka [IOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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oOpamenus. JluneitHas u yrioBas

CKOpPOCTH
10 I{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 ITepssiii 3akoH HeroTOHA. BekTop bubmotexa [JOK
CHIIBI https://m.edso0.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubmmorexa [IOK
12 .
PaBHOelcTBYIOIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. bubmmoreka LIOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha MpUMEHEHMWE bubmmorexa [IOK
3aKkoHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubmioreka [IOK
. r
15 Cina ynpyroctit. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3aga4 mo teme «Cuia
YOPYTOCTH»
JlaboparopHas pabora «OmpeneneHnue bubmotexa [JOK
17
JKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmnoreka [JOK
18 Cna Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no Teme «Crita bubmioreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas pabora "Onpenenenue bubmuorexa [IOK
ko3 (uLMeHTa TpEHUs CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3ako
21 HBLIHOTI({)II/I-Ia CIIL/I;aH HT MOCTI/I KCEJI;Ia bubmorexa [TOK
. YHPYrocth. https://m.edsoo.ru/ff0afb8e
TpEHUS
99 Cuita TSDKECTH M 3aKOH BCEMUPHOTO bubmoteka [JOK

TATOTEHHS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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naacHus

Ypok-koHpepenuus "JBrkeHue Ten

23 BOKPYT I'PaBUTAllMUOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuxu"
Pemenne 3amau o teme "Cuna
24 TSKECTU M 3aKOH BCEMHUPHOTO brbmorexa [TOK
\ P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocMH4ecKasi CKOPOCTb. bubmmorexa [IOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
AGcomoTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOro TENA C bubmorexa [TOK
. P https://m.edsoo.ru/ff0afe36
3aKpeTUIEHHOI OChIO BpAIICHHUS.
MowmenT cuibl. LleHTp TsKecTn
PaBHOBecHe MaTepuanbHOW TOYKH.
AGcomoTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEp0TO TENA C
3aKpEIIEHHON OCBIO BpAILCHHUS.
MowmenT cuinbl. LlenTp Tsxectn
28 Pemenne 3amad mo Teme "MomeHT bubmotexa [JOK
cuibl Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJILHOW padoTe 1O
29 TeMe "MeXxaHu4ecKoe ABUKEHUE Bubmiorexa OK
N ., ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonrtposnpHas pabota o reme
30 "MexaHN4eCKOEe ABIKEHUE bubmorexa HOK
N . https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
31 Nmnynse Tena. UMnynse cuibl. 3aK0H bu6mmoreka LIOK



https://m.edsoo.ru/ff0af5f8
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COXpaHEHHUs MMILyJbCa. YIIPYyroe U
HEYIPYroe B3auMO/IECTBUE

https://m.edsoo.ru/ff0b07fa

Peienue 3amay no teme "3aKkoH

bu6moreka [JOK

32 COXpaHEHUsI UMIyJbca' https://m.edso0.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE
JBUYKEHHE B IPUPOJIE U TEXHUKE"
bubmotexa [JOK
34 Mexanndeckasi paboTa ¥ MOIIIHOCTh https://m.e dsochru /F0b0as4
35 PaGoTa CHIIBI TSDKECTH, CHIIBLI bubmioreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopartopHas pabora «Onpenenenue
36 paboTHI CHIIBI TPEHHUSI IPU
pPaBHOMEPHOM JABWXEHHUH TeJNa M0
TOPU30HTAIBHOMN TOBEPXHOCTH
37 CBsi3b SHEpruu U padOTHI.
[TorenunanbHas sHEprus
38 Kunernueckas sHeprus. Teopema o bub6mmoreka LIOK
KMHETUY €CKON SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUH B
MEXaHUKe
40 JlabGopaTopHas pabora «M3yueHue bubmmorexa [IOK
3aKOHA COXPAHEHUS SHEPTUm» https://m.edsoo.ru/ffOb12fe
a1 KonebaTempHoe IBHIKCHUE B €0 bubmioreka [IOK
XapaKTEepUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxarouue KoneOaHusl. bubmmorexa [IOK
BreinyxeHHbIe KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTu4ecKkuil ¥ NpyKUHHBIN

MasaATHUKHU



https://m.edsoo.ru/ff0b07fa
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44

Ypok-uccnenoBanue «3aBUCUMOCTb
nepuoa KoneOaHui OT )KEeCTKOCTH
MpY>KUHBI K MAcChI Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienne s3Hepruu npu
MEXaHUYECKUX KOIeOaHUIX

46

JlabopartopHas pabota «Omnpenenenue
Y4acTOTHI ¥ TEpHOa KoeOaHui
NPY>KUHHOT O MasITHUKA)

bubmioreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopnas padora «IIpoBepka
HE3aBUCUMOCTH TIEpHoJia KOIeOaH
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBaA
MEXaHM4eCKUX BOJH. [IpomosibHbIE U
MONEPEYHBIE BOIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHudecKue
BOJIHBI B TBEPZIOM TEJIE.
Ceilicmuueckue BOJIHBI"

50

3Byk. PacnpocTpanenune u oTpakeHue
3ByKa

51

Ypok-uccnenoranue "Habmonenne
3aBUCUMOCTHU BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

Ypok-koHpepenuus "YIIbTpa3sByK U
nH(ppa3ByK B IPUPOJC M TEXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJILHON padboTe 1O

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a
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TeMe "3aKOHBI COXPAaHEHHS.
Mexannyeckue Kojie0auus U BOJIHbL"

https://m.edsoo.ru/ff0b25f0

KontponsHas paboTta o teme

55 "3aKoHbI cOXpaHeHUs. MexaHnueckue
KosieOaHMs U BOJIHBI"
56 DNIeKTpOMarHuTHOE ToJIe. bubmotexa [JOK
ONEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
VYpok-kondepennus "lllkana
58 AJEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 37€KTPOMArHUTHBIX https://m.edsoo.ru/ffob2fe6
BOJIH JIJIs1 COTOBOU CBs31"
Vpok-uccinenosanue "M3yuenue
N bu6moreka [JOK
59 CBOWCTB 3JIEKTPOMATrHUTHBIX BOJH C
Y https://m.edsoo.ru/ff0b2c6e
MOMOIIBIO MOOHMIJIBHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHue
60 Y4acTOTHI M JIJIMHBI 3JIEKTPOMAarHUTHON
BOJTHBI
DneKTpOMarHuTHAas PUPOJIa CBETA.
61 C B . bubmioreka [IOK
KOPOCTh cBeTa. BolHOBBIE CBOMCTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonnHelinoe
62 pacrpocTpaHeHHE CBETa. 3aTMEHUS bubmorexa [TOK
' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 Pewienue 3ana4 Ha IpuMeHeHU e Bubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUS CBETa
64 [Ipenomnenue cBera. 3akoH bubmotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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IMMPEIOMJICHUSA CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.

bu6moreka [JOK

65 Hcnonb30Banne MOIHOTO BHYTPEHHETO https:/m.edsoo.ru/fOb3cse
OTPaKCHHUS B ONTHYECKUX CBETOBOJIAX
JlaboparopHas pabora "VccnenoBanue
66 3aBHCHMOCTH yTJIa TPEITOMIICHHS
CBETOBOTO JIy4a OT yTJia TaJICHUs Ha
rpanule "Bo3ayx-crexsno""
Ypok-koHbpepenus "Mcmnons3oBaHue
67 MOJTHOTO BHYTPEHHET0 OTPaKEHHUS:
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"
bubmioreka [IOK
68 Jlua3er. OnTHYECKasT CHITa JIMH3BI httns://m.edsoo.ru/fOb3f2c
. bubmotexa [JOK
69 [TocTpoenune n300pakeHUil B TMH3AX https://m.edsoo.ru/ffobAdda
JlabopartopHas pabota "Omnpenenenue
70 (bOKyI;HOFI(D) pacSTOHHH;I u olzlmqecxoﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparoleil JIMH3b!"
71 Ypok-koHpepenmus "OnTuueckue bubmotexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucrema. 3peHue bu6amorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jedexrsr
3penus. Kak coxpanuts 3penune”
Pasnosxenue Genoro cBera B CIEKTP.
74 Omnbitel HetoToHA. CrioxxeHue bubmmorexa [IOK

CIICKTpaJIbHBIX IBCTOB. I[I/ICHepCI/IH
CBE€Ta

https://m.edsoo.ru/ff0c0f4c
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JlabopaTopnas pabora "OnbITHI 11O
pa3IoKEHHI0 OEJIOro CBETa B CIEKTP U

bu6mmoreka [JOK

75 BOCIIPUATHIO LIBETA MIPEAMETOB IIPU UX https://m.edsoo. ru/ff0c0e2a
HAOJIIO/ICHUH Yepe3 [IBETOBbIE
¢bunbTpH"
VYpok-nnpaktukym "BonHoBbIE
76 CBOICTBA CBETa: TUCIIEPCHS,
uHTepdepeHus u nudpaxus”
77 Omnbitel Pe3epdopaa u miianerapHas bubmuorexa [JOK
MOJIEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HcenyckaHue 1 IOTIIOIEHHE CBETA
79 atomoM. KBauTsl. JIuneituaTeie bubmorexa [TOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-paktukym "HabmogeHne bubmoteka IJOK
CHEKTPOB UCHyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUIbI bubmiorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue aromHoro sigpa. Hykimonnas bubmotexa [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIE IPEBPALLICHHUS. bubmmoreka LIOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3agay mo teMe: bubmoteka [JOK
"PanroakTuBHBIE MpeBpalieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koHpepenuus "PaanoakTuBHbIE BuGmiorexa OK
86 U3IIy4EHHUsl B IPUPOJIE, MEAUIIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126
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SnepHbie peakuun. 3aKOHBI

87 COXpaHe 3apsiIOBOTO M MaCCOBOTO bubmioreia LTOK
XpaHEHUS 3apsIOBOTO U M BOT'
p A https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus CBs3M aTOMHBIX siiep. CBs3b bubmorexa [IOK
MaccChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "Snepusie
peakun"

90 Peakuuu cunTesa u neneHus saep. bubmotexa [JOK
Ucrounuku sneprumn CoJiHia v 3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-kondepennus "SAnepuas

91 sHepreTuka. [leiicTBus
PaOAKTUBHBIX U3JIYYCHHI HA KUBBIC
OpraHu3Mbl"

[TonroToBKa K KOHTPOJILHOW padboTe 1O

92 Teme "DIeKTPOMarHuTHOE OJIE. bubmmorexa [IOK
DNeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie sBieHus"

KontponeHas paboTa o teme

93 "JneKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHEIE BOJHBI.
KsanToBbie ssBieHus"
[ToBTOpEHUE, 0600IICHME.

94 JlaGopaTopHbIe pabOTHI 11O KYpPC bubmorexa [JOK
" P pv P | pey https://m.edsoo.ru/ff0c245a

BsaumogeiictBue ten
[ToBTOpenue, o600uieHue. Perenne

95 ACYETHBIX U Ka4ECTBEHHBIX 3a74a4 110 bubmorexa HOK
P \ " https://m.edso0.ru/ff0c2572
TeMe "TernnoBbie Mpouecchl

96 [ToBTOpeHue, 0000IICHE. PenieHue Bbu6moreka [JOK
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pacueTHBIX U KaYeCTBEHHBIX 3a/a4 M0
teme "KIIJI TemnoBbIx aBurareiei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600uIeHue. Perenne

bu6moreka [JOK
97 pacyeTHBIX M KaY€CTBEHHBIX 3a]1a4 MO 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpenue, 06o0ImIEeHHE.
98 JlaGopaTopHbIe pabOTHI 1O KypC 1 1 bubmorexa TIOK
" patop P \ ypey https://m.edso0.ru/ff0c2c52
CBeTOBBIC SBJICHUS
[ToBTOpenue, o6o6menune. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, o600uieHue. Pabora ¢
100 tekctamu 1o Teme "Konebanus u 1 bubmorexa TIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menne. Padora ¢
101 TekcTamu 1o Teme "CBeToBbIe 1 bubmmorexa [IOK
" https://m.edso0.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600uieHne. Pabora ¢
102 Tekctamu 1o TeMe "KBanToBas u 1
anepHas ¢uzuxa"
OBIIEE KOJIMYECTBO YACOB I10
~ 102 27

I[TPOT'PAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NPoBepPsSIeMOro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3jinyaTthb SABJICHUA 110 OIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKO€ SIBJICHUC

1.3

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpYXaloIlleM MHUpe, B TOM 4Hcie (usndeckue sBICHUS B MPUPOAE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILECTBEHHBIC CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUHN

1.4

ONUCHIBATh M3yUYCHHBbIE CBOHCTBA Tel M (U3MYECKUE SBICHUSA,
UCTONBb3ysl (U3NYECKHME BEIUYHMHBI, NP OMNHMCAHUM TPaBUIBHO
TPaKTOBaTh (UIUYECKUH CMBICT HCIOJNB3YEMBbIX BEIWYHH, HX
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIWYMHY C JIpYyTUMH
BEJIMYMHAMH, CTPOUTh TIpauUKM  H3YYEHHBIX  3aBUCHUMOCTEHN

(U3HYECKNX BEJIMYNH

1.5

XapaKkTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBJIEHUS U IPOLECCHI,
UCIOJIb3Ysl M3YYECHHBIE 3aKOHBI, IIPU OSTOM JaBaTb CIOBECHYIO
GOpMyIUpOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHUEC

1.6

OOBSICHATh (PU3UYECKHE SBIICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM
YhClI€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUCHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CICICTBEHHBIC CBSI3U, CTPOUTH
oO0bsicHeHne W3 1 — 2 JOrMYecKuxX ImaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOWCTBA (PM3UUCCKUX SIBJICHHM, (PU3NICCKUX 3aKOHA HITU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1auyd B 1 — 2 AeHCTBHUSA, UCMONb3Ys 3aKOHBI U




(dhopmyIibl, CBS3bIBatONINE (PU3MUECKUE BETUYMHBI: HA OCHOBE aHaIM3a
yCjoBUA 3aJadyu 3alMCbIBaTb KPATKOC YCIOBHUEC, IIOACTAaBJIATH
¢u3nyeckre BEMMUYUHbBI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC JIJIS PEIICHUS 3ajadv, OICHUBATh

PEATMCTUYHOCTD OTYYSHHOH (prU3NUecKOil BETMUUHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TMPH TOMOIIU
(U3NYECKUX METOJIOB, B ONUCAHWUU WCCIENOBAaHUS BBIIEIATH
MpOBEpPSIEMOE  MpENnojokeHue  (TUIMOTE3Y), pasimyarb u
WHTEPNPETUPOBATh TOJYUYCHHBIH pE3yJIbTaT, HAXOAUTh OLIMOKU B

X0 € OIIbITa, A€JaTb BBIBOJLI 110 €TI0 PE3yJibTaTaM

1.9

IIPOBOAUTH ONBITHI O HAOJNIOJEHUIO (U3UYECKUX SIBJICHUM WiIn
¢usnyeckux  cBOMCTB  Ten:  (OpMynIHpoBaTh  IpPOBEpSIEMbIE
NpPEANOJIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  HPEUIOKEHHOIO

O60py,Z[OBaHI/I$I, 3aIlIUMChIBATh X0/ OIIbITA U Q)OpMy.]'II/IPOBaTb BBIBOJBI

1.10

BBITIOJIHATh IMPSAMBIC M3MEPEHUS C HUCIOJB30BAHUEM aHAJIOTOBBIX W
nu(ppoBBIX TPUOOPOB, 3aNUCHIBATh TOKa3aHHUs MPUOOPOB C y4ETOM

3aJIaHHOW a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHIMA

1.11

NPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTH  OAHOW  (pU3MUECKON
BEJIMYMHBI OT JIPYrOd C HCIOJB30BAaHUEM NPSIMBIX HW3MEPEHHUI,
y4acTBOBaTh B IJIAHMPOBAHUHM Y4E€OHOTO KCCIIEAOBAHHS, COOMpAThH
YCTaHOBKY U BBIMOJHATh U3MEPEHUS, CIENys NMPEAI0KEHHOMY IJIaHy,
¢buKcUpoBaTh pPE3yJbTATHl MOJYYEHHOH 3aBHCUMOCTH (PU3HUECKUX
BEJIMYUH B BHJIE MPEIJIOKEHHBIX TaOIUI] U TpadUKOB, J1€1aTh BBHIBObI

10 pe3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHbIE HU3MEpeHHs (PU3MUECKUX BEIUYMH, CIeays
MPEII0KEHHON MHCTPYKIIMK: MIPHU BHITOJHEHUH U3MEPEHUN coOupaTh
AKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUMCIATH 3HAUYEHHWE HMCKOMOM

BCIIMYHHBI

1.13

coOronaTh TpaBWa TEXHHKHM O€30MAacHOCTH TIpu  pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

VKa3blBaTh NPHHIMIBI JACHCTBHS TNPHOOPOB M TEXHUUYECKHX
YCTPOMCTB, XapaKTEpU30BaTh IPUHIUIIBI JEUCTBUS HU3YyYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOHCTB C TOMOINBIO HMX ONHUCAHUSA,
UCTONB3ysl 3HaHMS O CBOWCTBAX  (PU3MYECKUX  SBICHUH U

HCO6XO)II/IMI)IC (I)I/ISI/I‘IGCKI/IC 3dKOHBI 1 3dKOHOMCPHOCTH




1.15

IPUBOAUTH IpUMEpPbl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MIPaKTUYECKOr0 MCHOJIb30BaHUS (PU3NUECKUX 3HAHUI B OBCEIHEBHOMN
KU3HH 111 oOecriedeHus O€30MaCHOCTH TpU  OOpalleHuu ¢
pudOpamMu U TEXHUYECKUMHU YCTPOMCTBAMU, COXpPAaHEHHUS 30POBbS U

COOJTIOIEHN ST HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIEH cperie

1.16

OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popmanuu B cetu MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M NMYTEM CpPaBHEHMs DPA3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMAIMIO, KOTOpasi SBJSETCS NPOTHBOPEUYMBONW MM

MOJKET OBITE H CA0CTOBCPH oit

1.17

UCIOJIb30BaTh npu BBITIOJIHEHU U y4eOHBIX 3a1aHui
HAay4YHOINOMYJSIPDHYIO  JUTEpaTypy  (usnueckoro  colepykaHus,
CIpaBOYHBbIE MaTepualibl, pecypcel ceTtu VHTepHer, BlaaeTh
npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus HHGOpMAIIUU

13 OJIHOM 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MHCHbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HHpopManuu (HU3HIECKOrO
CoiepXaHMsl, B TOM YHUCJIEe MyOIUYHO JIeNaTh KpaTKUe COOOIICHHUS O
pe3yibTaTax NPOEKTOB WM YYEOHBIX HCCIEAOBAaHUN, MPH ITOM
TPAaMOTHO MCHOJb30BaTh H3YUYEHHBIN MOHATHIHBIN ammapaTt Kypca

(I)I/ISI/IKI/I, COIIPOBOXAATH BBICTYIIJICHHUC HPCSCHTaHHeﬁ

1.19

MIPU BBIMOJTHEHUH y4eOHBIX MIPOEKTOB M MCCIEI0BaHUI pacipenensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTH 3a BBIIOJHEHUEM ILIAHA JEHCTBHUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TIpYIIbl, BBICTpPAaUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUHUTBIBASI MHEHHE

OKPY’KaIOIIUX

8 KUIIACC

Kon
NMpoBEPSIEMOT0
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIO0JIB30BAaTh ITOHATHUA

1.2

pa3iin4aThb SABJICHUA 110 OINHUCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHHE

1.3

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue SBICHHUS B MPUPOJE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBATh M3y4YCHHbIC CBOWCTBAa Tel U (usnyeckue sBICHHUS,
UCTONB3Ysl (U3NYECKHE BEIUYHMHBI, INPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JIpYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKM  M3YYEHHBIX  3aBUCUMOCTEN

(U3HYECKNX BEJIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUS M TPOILECCHI,
WCIIONBb3Yysl W3YYEHHBIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
GOpMyIHpPOBKY 3aKOHa W 3alUCHIBAaTh €0  MaTEeMaTHYECKOe

BBIpaXKCHUE

1.6

OOBSICHATH (PU3MUECKHE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluli MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBIISAT TTPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE M3 |
— 2 JIOTMYECKHUX IIIaroB ¢ MomMompio 1 — 2 M3y4yeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, (bl/IBI/ILIeCKI/IX 3daKOHAa UJIKM 3aKOHOMCPHOCTH

1.7

pemath pacy€THbIe 3a1ayd B 2 — 3 AEHCTBUA, UCHOJb3Ys 3aKOHBI U
(hopMyIIBl, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaM3a
YCJIOBHS 3aJ]a4y 3allMCBIBAaTh KPATKOE YCIOBUE, BBIABIIITE HENOCTATOK
JaHHBIX [JJIs1 pelIeHus 3aJauyd, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoAuMble g e€ pelieHusi, IPOBOAUTh pacuéThl U CPaBHUBATH
MOJIYy4YCHHOE 3HA4YeHHe (PU3NUYECKOW BEIMYUHBI C HW3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIUTHh IMPU MOMOIIU
(U3HYECKIX METOA OB, UCITOJIb3YsI OMTMCAHUE UCCIICIOBAHUS, BEIICISTh
MPOBEPSAEMOE MPEANOJIOKEHUE, OLUEHUBATh MPABUIBHOCTh MOPSIKa

MPOBEACHUS UCCICAOBAHUA, NCTIaTh BBIBOAbL

1.9

MPOBOJUTH OMBITHI O HAOMIOACHUIO (DU3UYECKUX SBICHUN WU
¢u3nUeckux  CBOMCTB  Ten:  (opMynuMpoBaTh — MpOBEpsieMbIe

NPEANONOXKEHUs,, COOMpaTh  YCTAaHOBKY U3  IMPEIOKEHHOTO




000pyOBaHUs, ONUCHIBATh X0 ONBITA U (POPMYJINPOBATH BHIBOJIBI

1.10

BBIIIOJHATH IIPSAMBIE M3MEPEHHS C HCIIOJb30BAHUEM AHAJIOIOBBIX
npuOOPOB M TATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YIIbTATHI

MU3MEpPEHUH ¢ y4€TOM 3aJaHHOM a0COTIOTHOM MOTPENIHOCTH

1.11

MPOBOAUTh  HCCIENOBAHWE 3aBUCHMOCTH  OJHOM  (u3MUecKon
BEJIMYMHBI OT JPYrod C MCIOJb30BAHUEM MPSAMBIX H3MEPEHUI:
IUTAaHUPOBATh HCCJIEIOBAHKUE, COOMpAaTh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUs, Ccleays  MpeajoKEeHHOMY  IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYyYEHHOW 3aBHCHUMOCTH B BHjE TaOmHIl U rpadukos,

ACIAaTh BBIBOJBI ITO PE3YyJIbTaTaM UCCICAOBAHUS

1.12

MMpOBOJAUTH KOCBCHHBIC HN3MCPCHUA (bPISI/I‘IeCKI/IX BCIIMYHNH:
IJIaHUPOBATh U3MCPCHHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ciaenysd HPGHHOX(GHHOfI HHCTPYKIIUHU, W BBIYHUCIATH 3HAYCHUC

BCIIMYHHBI

1.13

coOyrolaTh NpaBHJia TEXHUKM 0O€30MacHOCTH Ipu padore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepU30BaTh MPHHIMIBI JIEUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHMCTB C OMOPOM Ha HMX ONUCAHUS, HCHONb3YS
3HaHUSI O CBOMCTBAax (U3MYECKUX SBICHUA © HEOOXOIUMBIS

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacimo3dHaBaTbh MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Mo CXeMaM U CXEMATHUYHBIM PHCYHKaM, COCTABJISAATb CXCMBbI
QJICKTPUICCKHX menen c¢ MMOCJICAOBATCIIbHBIM W HApaJUICIIbHBIM
COCOMHCHHUEM 3JICMCHTOB, pasiamn4das YCJIOBHBIC 0003HaYEHHUST

9JICMCHTOB 3JICKTPUYICCKUX HCHCﬁ

1.16

NPUBOJIUTh HpUMEpbl (HAXOOUTh HWHMOpPMAIMIO O MNPHUMEpPaXx)
IIPaKTUYECKOr0 MCHOJIb30BaHNs (PU3NUECKUX 3HAHUI B IIOBCETHEBHOM
KU3HH s o0OecriedyeHus O€30MacHOCTH TP OOpalieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 370POBbs U

COOJIIOIEHHUSI HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cperie

1.17

OCYIIECTBIATh MOUCK MH(POPMALIUU (PU3UUIECKOTO COJEP>KAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAaHUM M INyTEM CpaBHEHUS
JOMOJHUTENIBHBIX HCTOYHHKOB BBIJCIATh HH(pOpMAIHMIO, KOTOpas

ABJIIETCS IPOTUBOPEUNBOI MJIM MOKET OBITh HETOCTOBEPHOM

1.18

UCIOJb30BaTh IPU  BBIIOJIHEHUWH y4E€OHBIX 3aJaHUl Hay4dHO-




HOMYJIAPHYIO JIUTEPATypy (PU3HMUECKOro COAEp)KaHUs, CIpPaBOYHbIE
Martepuaisl, pecypcbl cetu VHTepHer; Biaaer IpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMALUU U3 OTHON

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U KPATKHE YCTHBIE COOOIIEHMS,
0000mas mH}OpMAIUI0 U3 HECKOJBKUX HCTOYHUKOB (HHU3HUUIECKOTO
COllepXaHUsl, B TOM YHCIE IyOJMYHO TPEACTABIATh pPE3YIbTATHI
MPOEKTHOM WJIM HCCIEIOBATEIbCKOW JIESITEIBHOCTH, IPH HTOM
IrPaMOTHO MCIIOJI30BaTh W3Y4YEHHBIM MOHATHMHBIA ammapar Kypca

(1)I/I?>I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHHUC HpCSGHTaHHeﬁ

1.20

IIPU BBINOJHEHUHM Y4E€OHBIX NMPOEKTOB U MCCIENOBaHUM (pusnuecknux
IIPOLIECCOB pacCHpeneNiaTh 00SI3aHHOCTU B IpPYIIE B COOTBETCTBUU C
[IOCTABJICHHBIMUA  3aJladyaMM, CICIUTh 33 BBIIOJHECHHEM IlIaHA
NEUCTBUH M KOPPEKTUPOBATh  €ro, aJE€KBAaTHO  OLICHMBATHb
COOCTBEHHBII BKJIaJ B JACATEIBHOCTb TPYIINbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHUCTBUE,  NPOSABIASL  T'OTOBHOCTh

paspemniaTh KOHMIUKTHI

9 KUIIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIb30BATb N3YUCHHLIC ITOHATUA

1.2

pa3jm4aTh ABJICHUSA IO OMUCAHWUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bl/ISI/I‘leCKOG SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBICHHE M3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYILECTBCHHBIC CBOIMCTBA (TTPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONHMCHIBaTh M3yYEHHBIE CBOWCTBA Tel U (U3NYECKUE SBIEHMUS,
UCTIONB3YSl (HU3UYECKHE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TpPakTOBaTh  (PU3MYECKMH  CMBICH  HUCIOJb3YeMBIX  BEJIHMYUH,
0003HAYCHHUS U eTUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOAUTH (HOPMYIIBI,

CBA3BIBAIOIIMC JaHHYIO (l)I/ISI/I‘IeCKYIO BCIIMYNHY C APpyrumMu




BEIMYMHAMHU, CTPOUTh  TpapUKUd  M3YYEHHBIX  3aBUCHUMOCTEN

(U3HYECKNX BEJIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHHUS M IPOIECCHI,
WCIIONb3Yysl M3YYEHHBIE 3aKOHBbI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMYIMpPOBKY 3aKOHAa W 3alUCHIBATh €0 MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATH (U3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTe CUTyallull IMPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh TPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKWX MIaroB € TMOMOIIbI0 2 — 3 M3Y4YEHHBIX CBOWCTBA

¢u3nyecKux ABJIEHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTHU

1.7

pemath pacyéTHple 3a1a4yu (ONMHUPAIOIINEcs Ha CUCTeMy H3 2 — 3
YpaBHEHUH), WCIOJNB3YsSd 3aKOHBI ¥ (OPMYJIbI, CBS3BIBAIOIINC
¢u3nuecKkue BENMYMHBI: Ha OCHOBE aHalM3a YCJOBUS 3aJadu
3alMChIBATh KPATKOE YCJIOBHE, BBUIBISTH HEIOCTAOIINE WM
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISl PEIIeHUs], MPOBOAUTh PACYEThl U OICHUBATh PEATHCTUYHOCTH

MOyYEHHOT0 3HAUCHUST (PU3NYECKOM BETMIUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IpPU IOMOIIU
(U3NYECKUX METOJIOB, MCIIONb3Ys OIMHMCAHUE HMCCIIEIOBAHUS, BBIICST
MpOBEPSIEMOE TMPEANOJIOKEHUE, OIEHUBATh MPABHJIBHOCTh TMOPAJIKa
MPOBEACHUS HCCICNOBAHMS, JIeJaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3YIbTAaThI Ha6J'IIO,Z[eHPII>i U OIIBITOB

1.9

MNpOBOAWUTDL OIIBITBI I1IO Ha6J'IIO,Z[eHI/IIO (bHSPI‘IeCKI/IX SIBJICHUN WU
q)HSI/I‘IeCKI/IX CBOMCTB TeJl: CAMOCTOSITEIbHO C06I/IpaTI> YCTaHOBKY U3
HU30BITOYHOIO Ha60pa O60py,I[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U €TI0

pe3yJibTaThl, (GOPMYIUPOBATH BHIBO/IbI

1.10

NPOBOJUTh TMpPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPCHUId,
onpezeNss CpeaHee 3HAaueHHE H3MepseMoi BeluuuHbI ((oKycHOE
paccTostHue coOuparomieil JMH3bI), 000CHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEpPUTEILHOTrO MPHUOopa)

1.11

MPOBOJUTh HCCIEIOBAHUE 3aBUCHMOCTEH (HU3MUECKUX BEIUYUH C
HCIOJIb30BAaHUEM MPSMBIX M3MEPEHMI: IIAHUPOBATh HCCIIEOBaHUE,
CaMOCTOSITENTbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl

l'IOJ'Iy‘ICHHOﬁ 3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJIIMYHNH B BHIC Ta6J'II/IIII/I




Fpa(i)I/IKOB, ACJIaTb BbIBOAELI 11O PE3yJIbTaTaM HCCICAOBAHUA

1.12

OPOBOJUTHE  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUIAHUPOBATh M3MEPEHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHUs, Cledys MPENJOKEHHONM WHCTPYKLHH,
BBIYMCISITh 3HAYCHHE BEIMYMHBI W AHAIM3UPOBATH I1OJIY4YEHHBIE

pe3yJIbTaThl C YYETOM 3aJIaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

CO6J'IIO)IaTI) nmpaBujia TCXHHUKH 0e3omacHOCTH npu pa60Te C

1ab0opaTopHbIM 000PYJOBAHHEM

1.14

pa3nyaTh OCHOBHBIC MPH3HAKH W3YYEHHBIX (PU3MUYECKHX MOMEICH:
MaTepHalbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO0, TOUEUHbIH MCTOUHUK
CBeTa, JIy4, TOHKas JMH3a, IIJaHETapHas MOJENb aToMa, HYKJIOHHAs

MO/JICJIb aTOMHOT' O sAapa

1.15

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHMCTB C ONOPOM HA MX ONHUCAHUS, HCIIOJIb3Ys
3HaHUSI O CBOMCTBAax (M3MYECKUX SBICHUA H HEOOXOIUMEBIS

¢u3nyecKre 3aKOHOMEPHOCTU

1.16

UCIOJIB30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3Yy4YCHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX npudbopoB u
TEXHOJIOIMYECKUX IPOIECCOB MpPU PEUICHUH Y4eOHO-TPAaKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJISl TOCTPOCHUS N300paKeHH B IIIOCKOM

3epKajie U coOMparolle JIMH3e

1.17

MPUBOAUTHL TMPUMEpPHl  (HAXOAUTh HWHOOPMAIIMIO O TpUMEpPax)
MPAKTUYECKOr0 MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B MOBCEIHEBHON
XKU3HM 11 oOecriedeHust O€30MacHOCTM TIpu  OOpallleHuu ¢
npudoOpamMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHUS 3JOPOBbS U

COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOT0 ITOBEICHUS B OKpY KaloLlel cpene

1.18

OCYIIECTBIIATH MOUCK HH(OpMAIIUK PU3NUECKOTO CONEPKAHUS B CETH
WNutepner, camocroaTenbHO (QOpMymupyst TOWMCKOBBIA  3ampoc,
HAaXOJHWTh IYTH  ONPEAECICHUs  JOCTOBEPHOCTH  IOJY4YEHHOH
nH(pOpMAIIMU HAa OCHOBE HMMEIOIIMXCS 3HAHUU U JOMOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MpPU  BBINOJHEHUU Y4e€OHBIX 3aJaHUil  Hay4dHO-
HOMYJIIPHYIO JIUTEpaTypy (HU3UYECKOro COAEP)KaHHs, CIPaBOYHBIC
Marepuaisl, pecypcbl ceru VHTepHer; Biagers npuémMamu

KOHCIEKTUPOBAHMS TEKCTa, MPeoO0pa3oBaHusl HHPOPMALUU U3 OJHOU




3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

co3aBaTh COOCTBEHHBIC IHCHbMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE HH(OpMAIMA W3 HECKOJIbKUX MCTOYHHUKOB (DU3HUECKOTO
cojiepXaHusl, MyOJMYHO MPEACTaBIATh PE3YJIbTaThl MPOSKTHON WIN
UCCIICZIOBATEIILCKOM  JIEATEIBHOCTH, MPH  3TOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaT u3y4aemMoro pasena
(GU3MKH W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEH ¢ y4ETOM

0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB

1.21

MIpU BBHITIOJHEHUH Y4eOHBIX MPOEKTOB W MCCIENO0BaHUI (PU3HMUecKuX
IIPOLIECCOB pacCHpeneNiaTh 00I3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA  3aJladaMM, CICIUTh 3a BBIIOJIHCHUEM ILUIAHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro,  aJeKBAaTHO  OLICHMBATh
COOCTBEHHBIII BKJIaJA B JACATEIbHOCTb TIpYIIbl, BbICTpaUBaTh
KOMMYHHUKaTUBHO€  B3aUMOJACWUCTBHE,  IPOSABIAS  TI'OTOBHOCTb

paspemaTh KOH(IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3aena

Kon

JJIEMCEHTA

IIpoBepsiemMble 3j1eMEHTbI CO/IEPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXXAIOIIEIO MUPA

11

®duzuka — Hayka O IIpuUupozxae. SIBnenus IIpUpPOIbI.
duznueckue SABJICHUA MCXaHHNYCCKHUC, TCIIJIOBBIC,

QJICKTPUYICCKHUEC, MAIHUTHBLIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BeMUYMHBL.  M3MepeHue  (U3NYECKUX
BenmuuuH.  @usmueckue npubopsl.  [lorpemHocTs

nu3MepeHui. MexayHapoiHasi CHCTeMa €TUHUII

13

EcrecTBeHHOHAyUHBIH METOJ TO3HAHHUS: HAOJIOJCHUE,
MOCTAaHOBKAa HAYYHOI'0 BOIPOCA, BBIIBUKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 IIPOBEPKE THUIIOTE3, OOBSICHEHHUE

HAOJFOIaEMOT O IBJICHUS

14

Onucanne GU3NUECKUX SBICHUHN C TOMOIIBIO MOIeNei

1.5

[IpakTueckue paboTHI:

#H##Par##H13mepenne paccTOSHUN.
#H##Par##HI3smepenne o0bEMa KUIKOCTH M TBEPAOIO
Tena.

#H##Par###OnpeneneHre pa3MepoB MaJIbIX TEJl.
#H##Par##lI3mMeperre  TemMmepaTypsl TpH  TTOMOIIU

KUJKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATyPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMHM BEHIECTBA

2.1

###Par##H#CtpoeHre BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmeprl.  OmbIThI,  JOKa3bIBAIOIIME  JHUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#it#HPar### ] Bmkenne  dactui,  BemectBa.  CBs3b
CKOPOCTM  JIBMJKEHMsI YacTHI[ C  TeMIepaTypoi.

BpoyHoBckoe aBuxenue, nuddysus

2.3

B3aHMOHeﬁCTBHe JacCTUll BEICCTBA: IPUTHKCHUC U

OTTAaJIKUBaAHUC




#H##Par##H# ArperaTHple COCTOSIHMSI BEILLIECTBA: CTPOEHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KpUCTAUNIMYECKHX) TeEl.

24 B3anMocBsA3p MeEXy CBOWCTBAMH BELIECTB B pa3HBIX
arperaTHpIX COCTOSIHHSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
[IpakTueckue paboTHI:
#H##Par###Onenka guameTpa atoMa METOJOM PSZIOB (C
ucrnosb3oBanueM (ororpaduii).

2.6 H#H##HPar###OnpiTel MO0 HAONIOJEHUIO  TEIIOBOTO

paciiupeHus ra3os.
#H#Par#H#OnbITEl 10 O0OHApY)KEHMIO JEWCTBUS CHII

MOJICKYJEAPHOI'O IIPUTXKCHUA

JIBIDKEHUE Y B3BAVMOJENMCTBUE TEJI

31 MexaHuueckoe JIBUKECHHUE. PaBHOMEpHOE 51
' HEpaBHOMEPHOE JIBUKEHUE
#H##Par###CkopocTb. Cpenusis CKOpPOCTb pu
3.2 HEPABHOMEPHOM JBMKEHUHU. Pacdyér myTm M BpemeHHu
JIBUKCHUS
SBnenue mHepuuu. 3aKoH MHepuuH. B3aumoneiictBue
3.3 TeJl KaK MPUYMHA U3MEHEHUS CKOPOCTH ABM)KECHHUS Tell
Macca kak Mepa HHEpTHOCTH TeJa
3.4 ###Par##H Inotnocts BemiectBa. CBsA3b IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B AMHHUIIE 00BEMa BellecTBa
3.5 Cuna Kak XapakTepHuCcTHKa B3aUMOJEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiel ¢
' MIOMOIIBIO TUHAMOMETpA
37 #H##Par###Slsnenue Tarorenus u cuna Tsxkectu. Cuna
' TSDKECTH Ha Ipyrux ianerax. Bec temna. HeBecomocTh
35 Cuna tpenus. TpeHue CKOIBXKEHHS M TPEHHUE IOKOS.
' TpeHue B Ipupoe U TEXHUKE
3.9 #H##Par###Cnoxenue CuJ, HaIpaBICHHBIX MO OJHOMN
' npsMoil. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTueckue padoTHI:




OnpeneneHne  CKOPOCTH  PAaBHOMEPHOI'O  JABMOXKEHUS
(mapuka B OKMJIKOCTH, MOJEIH  3JIEKTPUYECKOro
aBToMoOuNsT u Tak jganee). OmnpeneneHue CcpeaHen
CKOPOCTH CKOJbXEHHMs Opycka WM IIapuKa II0
HAaKJIOHHOW  1iockoctd. OmpezneneHne  IUIOTHOCTH
TBEPIOTO Tela. OnbITHl, JEMOH CTPUPYIOIINE
3aBUCUMOCTb pacTshkeHHs (medopmanuu) mpyXUHbBl OT
NpUiIo)KeHHOW  cuiibl.  OMBITBL,  JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHUJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U

XapaKkTepa CONpPUKACAIOIMXCs IOBEPXHOCTEN

duznueckue sSBICHUS B ImpupoJe: nNpuMepbl IBUKCHUA C

3.11 Pa3IMYHBIME CKOPOCTSIMHU B JKUBOM U HEKUBOW MPUPOJE,
JICICTBHE CUJIBI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: TMHAMOMETP, MOAMIUITHUKA
JABJIEHUME TBEPJBIX TEJIL, )KUJKOCTEU U TA30B
41 HNaBnenue TtBEpAoro tena. CrnocoObl YMEHBLICHUS U
' YBEJIMYCHHUS 1aBJICHUS
4 JlaBneHue ra3a. 3aBUCHMOCTD JIaBJICHUsSI Ta3a OT 00bEMa,
. TeMIIepaTyphl
43 [lepenaua naBieHust TBEPABIMU TEJIAMHU, KUJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUEeCKHe MaIIMHBI
3aBUCUMOCTh  JaBJIE€HUS JKUJKOCTH OT TJIyOWHBI.
4.4 IMuppoctatnueckuii napagokc. CooOImaOIIMecs: COCYIbI.
I'unpaBnnyeckre MeXaHU3MBI
Atmocdepa 3emin u atMmocpepHoe naBieHue. [IpudanHb
45 CYILIECTBOBAHUS BO3AYIIHOW 000s0YKK 3emiu. OmbIT
' Toppuuenmu. 3aBUCUMOCTh aTMOC(EPHOr0 TaBICHUS OT
BBICOTHI HAJ] YPOBHEM MOpsI
46 N3mepenne atMmocdepHoro mamieHus. IIpubGopsl as
' M3MEepeHHst aTMOC(HEPHOTO TaBIICHUS
JleiicTBME KMIKOCTM M Tra3a Ha MOIPYKEHHOE B HUX
4.7 Teno. BelTankuBaronias (apxumenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue




4.9

[IpakTueckue paboTHI:

UccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT
00béMa MOrpyX’EHHOM B KHUJAKOCTh YacTH Tela.
Ornpenenenre BITAJIKUBAIONIICH CHIIBI, ICUCTBYIOIIEH HA
TEN0, TOrpyxkEHHOE B  XKUAKOCTb.  IIpoBepka
HE3aBHCHUMOCTH BBITAJKUBAIOIIEH CHUJIBI, JEWCTBYIOLIEH
Ha Tel0 B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOLICH
CWJIBI, JICUCTBYIOIICH Ha TEJNO B KHUIAKOCTH, OT 00BEMa
MOrPYKEHHOW B XKUJKOCTh YacCTU Tela U OT IJIOTHOCTH
KUJIKOCTH. KoncrpyupoBanue  apeomerpa  WiIH
KOHCTPYMPOBAHUE  JIOAKM U OIpeleieHue  eé

Ipy30M0AbEMHOCTU

4.10

dusnyeckue  ABJIEHUA B MOPUPOAE: BJIMSIHUE
aTMOC(EPHOT0 JaBIECHUS HA KUBOM OpraHU3M, IIJIaBAHUE

pBIO

411

Texnuueckue ycTpoiicTBa: cooOuamonmecs CoCyabl,
YCTPOMCTBO BOJOINPOBOJA, THUIPABIUYCCKHIA TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBO Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPI'A

5.1 Mexanunueckast pabora
5.2 MexaHu4deckass MOIIHOCTD
£ 3 [IpocTeie MexaHW3MBL: pblYar, OJIOK, HaKJIOHHAs
' I0CKOCTh. [IpaBuio paBHOBecHs pbrdara
5.4 [IpumeHeHne mpaBuiIa paBHOBECHS pbluara K 0JIOKY
«3omoroe  mpaBuiao»  MexaHukH.  KoadduimeHT
55 OJIE3HOTO IENCTBUA MEXAaHU3MOB. [Ipocteie
MEXaHHU3MBbI B OBITY M TEXHUKE
5.6 [TorenuuanbHas SHEPrUU TeJa, MOAHATOro Haa 3eMJIEH
5.7 Kunernueckas sneprus
- [Tonnass MexaHWYecKkass SHEPrus. 3aKOH W3MEHEHHUS U
. COXpaHEHHSI MEXaHUYECKOH YHEPTrun
5.9 [IpakTueckue paboTHI:




###Par##HtOnpenenenre pabOThl CHIIBI  TPEHUS IIPU
PaBHOMEPHOM JBHKEHUM TeJla II0 TOPU30HTAIBHON
nopepxHoctu. MccienoBanue yCIOBUM  paBHOBECHS
peiuara. HMsamepenme KIIJ[ HakI0OHHOM TMJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKOW SJHEPTUU

dusnueckne SBICHUS B nmpupoac: pblyaru B TCIC

5.10
4eoBeKa
TexHuyeckre yCTpPOWCTBA: pblyar, IOABWXXHBIA U
5.11 HETOJIBM)KHBIA OJIOKHM, HAKJIOHHAS TJIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Koxn
IIpoBepsiemMble 3JieMeHTBHI COEPKAHHSA
pasaeJa 3J1eMeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUS MOJICKYJISIPHO-KUHETHYECKON
61 TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3mepbl
' MojieKysd.  OnbIThl, MOATBEPKJIAIOIIME  OCHOBHBIE
MIOJIO’KEHUS MOJIEKYIIPHOKMHETUYECKOM Teopun
Mogenun  TBEpAOro, IKHAKOIO W  Tra3zo000pa3HOro
6.2 cocTtosiHUM BemiecTBa. Kpucrammueckue u amopQHbie
Tena
OObscHEeHNEe CBOWCTB ra3oB, KUJIKOCTEH M TBEPIBIX TeI
6 6.3 Ha OCHOBE TIIOJIOKCHHH MOJICKYJISIPHOKHHETHIECKOM
TEOpUU
6.4 CMmauMBaHUe U KallWJUIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temmeparypa. CBA3b TemmepaTtypbl €O CKOPOCTHIO
' TEMJIOBOTO JIBUKEHUS YaCTHI]
6.7 BruyTtpennss sHeprus. CriocoObl H3MEHEHUS! BHYTPEHHEH
' SHEPruu: TeIionepeaaya u copepuieHre padoTsl
6.8 Buael Tennonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIHS,




U3IIy4eHHE

KomnuectBO  TEIMIOTHL ViaenpHasd  TEIIOEMKOCTH

6.9
BEIlleCTBA
TemmooOMEH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TErJIoBoro OanxaHca
511 [1naBneHue u oTBEpAEBaHNE KPUCTAIIIMUECKUX BEILIECTB.
' VYaenbHas TEIIOTA TUIABJICHUS
[Tapoobpa3oBanne U  KoHAeHcauusa. Vcmapenwue.
5.12 Kunenue. VYpaenbHas TemnoTa  mapooOpa3oBaHUS.
' 3aBUCHMOCTbh TEMIIEpaTypbl KUIIEHHUSI OT aTMOc(epHOro
JaBIICHUS
6.13 BnaxxHoCcTh BO3ayXa
6.14 DHeprus TOIIMBA. Y IelIbHAS TEIJIOTa CTOPAHUS
[Ipunuuner  paGotel  TemmoBbix aBurarenend  KIIJ]
6.15 TEIJIOBOTO JBHrarens. TenjoBble IBUTaTeNd W 3alluTa
OKpY’KarOIIEen CpeJibl
3aKOH COXpaHEHHs U MPEeBPAICHUS YHEPTUU B TEIIOBBIX
6.16
mporeccax
[TpakTiaeckue paboTHI:
#H#HPar#H##OnBITEI IO  OOHAPY)KEHUIO JCUCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS.
H#HA##Par###OnbITel 0 BBIPAIMBAHMIO  KPUCTAJIOB
IIOBAPEHHOU COJIM MJIU caxapa.
#HHPar###OnbITE o HaOJIFO ICHUTO TEMJIOBOIO
517 pacIIupeHus ra3oB, KUAKOCTEH U TBEPABIX TeIl.

###Par###OnpeneneHye AaBleHUs BO3Ayxa B OajuioHe
HINpHIIA.

#HH#HPar###OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTD
JIaBJICHUST BO3AyXa OT ero o0béMa M HarpeBaHMs WU
OXJTaXKCHHUSL.

###Par###1poBepka TUIOTE3bl JTUHEHHONW 3aBUCHMOCTH

JUIMHBl  CTOJIOMKA >KUJKOCTH B TEPMOMETPHYECKOM




TpyOKe OT TeMIEpPaTypHl.

###Par##Habmonenue W3MEHEHUS BHYTpPEHHEH
DHEPruu TeJla B pe3yjbTaTe TEILIonepenadyd u padoThl
BHECIIIHUX CHIIL.

###Par#t#ccnenoBanue SIBJICHUS TEIJIOOOMEHA TIPH
CMEILIMBAHUH XOJOJHOW U TOPSIYEil BOBI.
#H##Par#H#Onpenenenue KOJINUECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOM MpH TEIJIOOOMEHE C HarperbiM
METAJUTMYECKUM ITHIIHHPOM.

###Par###Onpenencaue yAEIbHOMN TEIJI0EMKOCTHU
BEIIECTBA.

###Par#t#lccnenoBanue nmpoiecca ucrnapeHusl.
###Par###OnpeneneHue OTHOCUTEIBHOH  BIIAXKHOCTH
BO3/TyXa.

#H##Par###Onpenenenrue yneapHON TEMIOTHI TJIABIICHUS

Jpaa.

6.18

dusnueckue SBJIEHUS B IMPUPOJE: MOBEPXHOCTHOE
HaTSDKEHUE U KalWUIIpHbIE SIBJIEHUS B MPUPOJE,
KpHUCTaJUIbl B pupoAe, nsnyuenue CosHua, 3amMep3aHue
BO/I0EMOB, MOPCKHE OpuU3bl; 00pa3oBaHUE POCHL, TyMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTPOWCTBA:  KalWULAPBI, IPUMEpPHI
UCIOJIb30BaHUS KPUCTAJUIOB, XUAKOCTHBIA TEPMOMETP,
JaTYNK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, THIPOMETpbI, ICUXPOMETpP, HapoBas TypOuHa,

ABUTATCIIb BHYTPCHHETO CrOpaHus.

SJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHMA

7.1 DnekTpu3zaius Tei. JBa posia d3IeKTPUIECKUX 3apsiIoB
B3aumogeiictBue 3apsbkeHHbIX Tell.  3akoH Kynona

7.2 (3aBUCHMOCTD CUJIbI B3aUMOJICHCTBHS 3apSKEHHBIX TE OT
BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMH )

23 OnexTpuyeckoe mojue. HanpskEHHOCTh AJIEKTPUUIECKOrOo

I10JIA4. HpI/IHHI/IH CyHnEpro3nunuu SJICKTPUICCKUX noJjei




(Ha KAaYECTBEHHOM YPOBHE)

Hocutenu »snexkTpuueckux 3apsjioB. JIEeMEHTapHbIN

7.4 ekTprueckuil 3apsaa. Ctpoenue atoma. [IpoBonHuKYN 1
JUDJICKTPUKHU
7.5 3aKOH COXpaHEHUS AJIEKTPUUECKOT 0 3aps/ia
- ONEeKTpUYECKUH  TOK.  YCIOBHUSA  CYIIECTBOBAHMS
' IEKTPUYECKOT0 TOKA. VICTOYHUKH MTOCTOSTHHOTO TOKa
JleicTBus 3JIEKTPUUECKOrO TOKa (TenmoBoe,
7.7 XUMHYECKOE, MAarHUTHOE). OJIEKTPUYECKUH TOK B
KUIKOCTSIX U razax
. Onekrtpuyeckas uenb. Cuna Toka. DIJIEKTPUUYECKOE
' HaIpsHKeHU e
29 ConpoTtuBneHnue MPOBOJIHUKA. VYnenbHoe
' COIPOTHUBJIEHUE BEUIECTBA
7.10 3akoHn Oma i1l yyacTka Iernu
[locnenoBarenbHOE W MapajulelibHOE  COEIUWHEHUE
7.11
MPOBOJTHUKOB
PaGota u MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenua
213 ONeKTpUUYEeCKUe LEeNU U TOTPEOUTENH AIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3aMbikaHue
ITocrossHHBIE MarHuThl. B3anmoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnoje. MaruutHoe mnoje 3eMIM U €ro
7.15
3HAYEHUE JJI5 )KU3HU Ha 3emIie
216 OnbiT Opcerena. MarHuTHOE 1OJIE MIEKTPUYECKOrO TOKA.
' [IpumeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE
[elicTBUE MarHUTHOTO MOJII HA MPOBOJHHK C TOKOM.
217 DNEeKTpOABUTATENb MMOCTOSTHHOTO TOKa. Vcrosip3oBaHme
' ANIEKTPOABUTATENIE B TEXHUUYECKUX YCTPOMCTBAaX M Ha
TpaHCcHopTe
7.18 Oneitel @apagess.  SIBaeHHe  3JIEKTPOMArHUTHOU




nHaykuuu. Ipasuno Jlenna

DneKTporeHepaTop. Crioco0Osr IIOJTyY CHUS
7.19 ANEKTPUYECKOU SHEPruu. DJIEKTPOCTAaHUMM  Ha

BO300HOBJIIEMBIX UCTOUHHKAX SHEPrUU

[TpakTHyeckue paboTHI:

OnbIThl IO HAOIOICHUIO DJICKTPU3AIMH TEJI WHIYKIIUEH

Y TIPU CONPUKOCHOBEHUHU.

UccnenoBanue neWCTBUS DIEKTPUYECKOTO TOJIS  Ha

MIPOBOJHUKH U JTUAIEKTPUKHU.

COopka u mpoBepka pabOTHI AIEKTPUUYECKOW IIenu

MOCTOSIHHOT'O TOKA.

W3mepenne u peryanpoBaHue CUJIbI TOKA.

W3mepenue u peryarupoBaHue HaNpsyKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yyepes

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAMPSIKECHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh

AJIIEKTPUUYECKOT O COIMPOTUBIICHUS MPOBOAHMKA OT €ro
7.20 JUTMHBI, TUIOIIAM MTOMEPEYHOI0 CEUEHUS U MaTepraa.

[IpoBepka mpaBuia CJIOXKEHUS HANPSDKCHUW  TIpU
MOCJIEIOBATEIbHOM COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwiia [ist CUJIBI TOKA MPU MapajljieTbHOM
coemuHeHnH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTrO TOKa, MAYIIEr0o 4Yepe3 PEe3UCTOop.
OmpenerneHne  MOIIHOCTH  BJEKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pe3ucTtope. MccnenoBanre 3aBUCMMOCTH
CUJIBI TOKA, UIYLIEro 4Yepe3 JaMIO4YKy, OT HaNpsKEHUs
Ha Heil. Onpenenenne KI1JI narpeBarens. MccnenoBanue
MarHUTHOIO B3aMMOJEHCTBUSA IMOCTOSHHBIX MArHUTOB.
N3y4yeHre MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TPU
ux oObemuHEHWHW W pasnelieHuu. McciemoBaHue
JIEUCTBUS DJIEKTPUUECKOr0 TOKa HA MAaTHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPUPYIOIINEC 3aBUCHUMOCTD CHJIbI




B3aI/IMOI[eI>'ICTBI/I$[ KaTylulKyu ¢ TOKOM M MarHuTa OT CHJIbL
TOKa W HaIlpaBJICHHA TOKa B KaTylIKE. HSy‘IGHI/IC

,HCI‘;ICTBI/ISI MAarouMTHOro I1moJjri Ha MOPOBOJHHK C TOKOM.

KoncrpynpoBanue u u3y4yeHue paboThI
JJIEKTPOABUTATEIIA. N3mepenune KITJ
IEKTPOJBUTATEIBHON YCTaHOBKHU. OnbITHI o

HUCCIICAOBAaHUIO ABJICHUSA BHGKI‘pOMaFHHTHOﬁ HWHAYKIHU:
HUCCICOOBAHUC M3MCEHEHUM 3HAUCHUS U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

duznueckue SBICHUA B NPUPOAE: DIEKTPHUUECKUE
ABIIEHUsI B aTMocdepe, DIJIEKTPHUECTBO  KHUBBIX
OpPraHW3MOB, MarHUTHOE MOJje 3eMJH, Apeld MOoIOCoB,
POJIb MarHUTHOI'O MOJIS IS KU3HU Ha 3emiie, MOJsIpHOe

CUAHUC

7.22

TexHuueckre yCTpOMCTBA: 3JIEKTPOCKOI, amIepMeTp,
BOJILTMETP, PEOCTAT, CUETUYMK AIEKTPUUECKON SHEPIHH,
AIIEKTPOOCBETUTEIbHBIE ~ MPHUOOpBI,  HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsr), DJIEKTPUYECKHUE
NPEAOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb

MMOCTOSAHHOI'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snemenTa [TpoBepsiembIe 37IEMEHThI COACPIKAHUS
pasnena
MEXAHMWYECKUE SIBJIEHU
8.1 Mexannueckoe JBUXEHME. MarepuaibHasi TOYKA.
' Cucrema otcuéra
8 8.2 OTHOCHUTEHLHOCTh MEXAHUYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE NpsIMOSIMHENHOE IBUKEHHIE
###Par##HHepaBHoMepHOE NPSIMOJIMHEHHOE ABMKEHUE.
8.4 CpenHsis W  MrHOBEHHas CKOPOCTh Tela TpHU

HCPABHOMCPHOM JIBHMXKCHHUU




Yckopenue. PaBHOYyCKOpEHHOE IPSAMOJIMHENHOE

8.5
JIBUKCHHC
8.6 #H#Par###Ceooonuoe nageune. OnblTel [ anuiaes
#H##Par###PaBHOMEpHOE [IBI)KEHHE 110 OKPYXHOCTH.
8.7 [lepuox u wactota oOpamieHusi. JluHeiHass M yrioBas
ckopocTu. L{eHTpocTpeMuTenbHOE YCKOPEHHE
8.8 Ilepssiit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 H#H#Par#H#1 [puHIMT CyTIeprnO3ULIMY CUIT
8.12 Cuna ynipyroctu. 3akoH ['yka
###Par###Cuna TpeHHMS: cUJla TPEHUS CKOJIBKCHHS,
8.13 CHJIa TPEHUS TIOKOs, APyTrue BUABI TPEHUS
14 #H##Par###Cuna TSDKECTH ©  3aKOH  BCEMHPHOTO
5 TATOTEHHS. Y CKOpeHHe CBOOOAHOrO MaJAeHuUs
JBwxenue  nmaHer  Bokpyr  Cosnma.  IlepBas
8.5 KocMH4ecKas ckopocTb. HeBecoMocTh 1 leperpysku
316 PaBHOBecue MaTepraibHOM TOUKH. AOCOIIOTHO TBEPIOE
1 TEJ0
#H##Par###PaBHoBecre TBEPAOro Tela C 3aKPErJIEHHOM
847 OCbI0 BpauieHuss. MoMeHT cuiibl. LleHTp TsokecTn
8.18 Nmnynsc tena. U3menenue umnyinbsca. IMITynsc cuibl
8.19 3aKOH COXpaHEHUS HMITyJIbCa
8.20 #H##HPar###PeakTHBHOE IBUKEHUE
8.21 Mexanun4deckasi paboTa ¥ MOIIIHOCTh
PaGora cun Tsxectn, ympyroctd, TpeHus. CBA3b
8.22 SHEPruu U paboThI
[lorenuuanbHas SHeprust Tena, MOAHSITOrO  Haj
8.23 MMOBEPXHOCTBIO 3EMIIN
8.24 [ToTennmanbHas Y3HEPrusi CKATOU MPYKUHBI
#H##Par###Kunetnueckass  sHeprusi.  Teopema o
8.25 KUHETUYECKOW SHEPTUH
8.26 #H##Par##H#3aKoH coXxpaHEeHHs] MEXaHUYECKOW YHEPIUH




8.27

[IpakTueckue paboTHI:

Ompenenenne cpemHel CKOPOCTH CKOJBXEHHsSI Opycka
WIA JIBWKEHHs IapHKa IO HAKJIOHHOW IJIOCKOCTH.
Onpeznenenne ycKOpeHHUs Tella IIPM PaBHOYCKOPEHHOM
JBUKEHUU 11O HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBHKEHUU 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CIM TpPU PABHOYCKOPEHHOM
JIBUKEHUHU 0e3 HadaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT cuiabl HOpPMalbHOro aasieHus. OrnpeneneHue
ko3(durenta TpeHus ckoiamkeHus. OrnpeneneHue
KECTKOCTH NpyKuHbL. OmnpeneneHue padOThl  CUIIBI
TPEHUST TpU PABHOMEPHOM [JBHXKEHMM Teja IO
TrOPU30HTAIBHOM NoOBepXHOCTU. OmpeneneHue padoOThI
CWIBl  YNpPyrocTd  mpu  HogbéMe  Ipy3a €
UCIOJb30BAHUEM  HENOJABM)KHOTO U IOJBUXKHOTO

OJIOKOB

8.28

dusnyeckue SBJICHUS B IMpUpoOAC: MPUJIMBLI U OTIIUBBI,
JABMXXCHUC IIJIaHCT CoJiHeYHOM CUCTCMbI, PCAKTUBHOC

ABWIKCHUC JXUBBIX OPraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBai CIILIOMETD, JaTYUKH

TMIOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHMYECKHNE KOJIEBAHW A 11 BOJIHBI

KonebartensHoe JBHKXCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU

. KoJIe0aHMil: mepruos, 4acToTa, aMIUIUTya
9.9 MaremaTudeckuii U IIPYKUHHBIN MasiITHUKHU.
' [IpeBpanieHue sHEPruu Npyu KoJiedaTeIbHOM JBUKEHUU
93 3aTyxatomue KosneOaHus. BpIHyXIeHHbIEe KoseOaHUS.
' Pe3onanc
Mexanundeckue BOIHbL. CBOWCTBA MEXAHMYECKUX BOJIH.
94 [IpononbHble M HOnepedHble BOJHBL. [[IMHA BOIHBI U

CKOpOCTb €€ pacrpocTpaHeHHs. MexaHUYecKue BOJIHEI B




TBEPAOM TeJ€, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTb U BhIcOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Nudpa3Byk u yinbTpa3Byk
[IpakTueckue paboTHI:
Onpenenenue 4acToThl W Iepuoja  KoJiebaHMi
MaTeMaTUYeCKOr0 MasiTHUKA.
Ompenenenre 4acToThl M IepuoAa  KoyieOaHUM
MPYXUHHOT O MasiTHUKA
9.7 HccrnenoBanne 3aBHCHMOCTH —IepUOJa  KOJICOAHHIA
' NOJIBEIIEHHOIO K HHUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH IepuoJa  KoJIeOaHHM
OPYKMHHOTO MasiTHUKa OT Maccel TIpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoaa KonebaHui rpy3a,
MO/IBEIIEHHOT0 K HUTH, OT MAacChl Tpy3a U XKECTKOCTH
MPYXUHBI. MI3MepeHue yckopeHusi CBOOOHOTO MaICHHs
duznueckue SBJICHUS B MPHUPOJE: BOCHPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
LIyHaMH, 3X0
0.9 TexHuueckne yCTpOWCTBAa: 3XOJIOT, HCIOJb30BAHUE

yIbTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE N QJIEKTPOMAT'HUTHBIE BOJIHbI

DNEKTPOMArHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

104 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [lxana 37€KTpOMarHUTHBIX BOJIH

103 OnexkTpomMarHuTHas npupoja cera. CKOpPOCTb CBeTa.

' BouiHOBBIE CBOMICTBA CBETa

[IpakTueckue padoTHI:

10.4 N3ydeHne CBOWMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIEI0 MOOUITLHOTO TesedoHa
Odwusnueckne SBJICHUS B MPHUPOIE: OUOJIOTHYECKOE

10.5 nelicTBUE BUJIMMOTO, yIbTPauOIETOBOTO u
PEHTI€HOBCKOT' O U3JTy4EHUU

106 Texaunueckue yCTpOiicTBA: HCIIOJIb30BAHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOI CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmonenb cBeTa. McrouHuku cBeta
11.2 [IpsimonnHelHOE pacnpoCcTpaHEHUE CBETA
Ortpaxenue certa. [Inockoe 3epkano. 3aKOH OTpaKeHUS
11.3
CBeTa
114 [Ipenomnenne cBeTa. 3aKOH MPETOMJIEHHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKeHUE CBETA
11.5 JIun3za. Xon my4el B IMH3E
OnTuueckas cucrema QoroamnnapaTa, MHKpPOCKOna Hu
11.6
TEeJIEeCKoma
117 I'maz kak onTudeckas cucTeMa. bIM30pyKOCTh W
' JaJIbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B crekTp. OnbiTel Hpl0TOHA.
' CrnoxeHue crieKTpalbHbIX [[BETOB. Jlucnepcus cBera
[IpakTraeckue padoTHI:
#H#Par###Uccnenosanue 3aBUCHMOCTH yria
OTpakE€HUsI CBETOBOI'O Jy4a OT yIJia aJeHusl.
###Par##H#I3yuenre  XapakTepUCTUK  H300pa)KeHUs
IpeaMeTa B IIIOCKOM 3epKaje.
#H##Par###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOI'O Jyda OT yrja MaJeHus Ha
119 TPaHMIIE «BO3YX — CTEKJIION.
' ###Par##H lonyuenne  n300paxeHUl C  TMOMOIIBIO
coOuparomei JIMH3bI.
#H##Par###Onpeneneare (HOKYCHOTO PpacCTOSHUS M
ONTUYECKON CHJIIbI COOMPAOIIEH JTUH3HI.
H#H##HPar###OnbITEI O Pa3MOKEHUIO OEJNIOro CBETa B
CIIEKTD.
H#HH#H#Par###OnbIThl 110 BOCHPUSTHIO IIBETa MPEIMETOB
IIPH KX HAOJIFOJCHUH Yepe3 IBETOBbIC (DUIILTPBI
duznueckue sBICHUS B mpupoae: 3atMeHuss CoiHna u
11.10 JlyHbl, 1IBETa TeIN, ONTHYECKHE SIBICHHS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MHPaK)
11.11 Texunueckue YCTpOICTBA: OYKH, MIEPHU CKOII,




(oToanmapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesdepdopna u mmaHeTapHas MOJIENb aToOMa.
' Mogens atoma bopa
129 Hcnyckanne u moryomeHue cBeta aromom. KBaHTEIL
' JIluHeiyaTeie CIEKTPHI
12.3 PagnoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
124 Crpoenne aromHoro sapa. HykioHnHas Mozjenb
' aToMHOro sapa. 3oromnsl
125 PannoaktuBuble mpespameHud. Ilepuon momypacnana
' ATOMHBIX €D
126 SnepHble peakuuu. 3aKOHBI COXpPaHEHUs 3aps0BOrO U
' MacCOBOI'0 YK CE
12.7 DHeprust CBsi3U aTOMHBIX sjiep. CBsi3b MaccChl U S3HEPrUu
198 Peakiiuu cunTesa u nenenus sjuep. MCTOUHUKY 3HEpPrUuu
' CouHna u 3B€31
12.9 Snepnas oHepreruka. [lelicTBUE  pagMOAKTUBHBIX
' U3ITy4€HHUI Ha )KUBbIE OPraHU3MBbI
[IpakTueckue paboTHI:
HaGmonenne cniaomHbsIX M JIMHEWYATBIX CHEKTPOB
1210 U3JIy4CHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE DHEPIMU YaCTHUIIbI
110 TOPMO3HOMY TTyTH (110 (hoTorpadusm).
W3mepenne paanoakTMBHOTO GoHa
@usnueckue SABICHHS B IPUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 paaMoOaKTHBHOE M3JIYYCHHE NPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX M3IYYEHUH HA OpraHuszM
YeJloBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHIMBUyaldbHBIN 103UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NPoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsiemMble TPeOGOBaHUsI K PeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHsI 0CHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

ITonnmanue pomu  ¢u3uku B HAY4YHOM  KapTHHE  MHpa;
cpopMupoBaHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAa€MOCTH SBJIEHUN MPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poiau (U3MKK B pa3BUTHU
€CTeCTBEHHBIX HAayK, TEXHMKM M TEXHOJOrMi, 00 3BOIIOLUU
¢bu3NUecKuX 3HAHUH M MX POJIM B IEIIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOL[ECCOB OKPYXAIOLIETo

MHpa, pa3BUTUEC TEXHUKU U TEXHOIOT U

3HaHUs O BUAAX MaTepuu (BELIECTBO M I0JE), O JBMKEHUH Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOW TeopUu
CTPOCHHUSI BeHIeCTBa, O (PU3MUECKON CYUIHOCTH SBJIECHUI MPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3auyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBIICHHE;
YMEHHUE paclo3HaBaTh MPOSBJIECHUE U3YUYEHHbIX (PU3NUYECKUX SBICHUN
B OKpYXaloIlleM MHpE, BbIIENSsl HX CyLIeCTBEHHbIE CBOICTBa

(Tpu3HaKN)

Biianenne ocHOBamMM IOHATHMHOIO amnmnapara U CHMBOJIUYECKOIO
A3bIKa (PU3MKU M UCIOJB30BaHUE MX /I pEIIeHUs y4eOHBIX 3aJady;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUe SBJICHUA U

MIPOLIECCHI, UCTTONB3YsI (PyHIaMEHTaIbHbBIE H SMITUPUYECKUE 3aKOHBI

YMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA T€I U (bI/ISI/I"ICCKI/IC SABJICHUA,

MCIOJNB3Ys PU3NUECKHUE BETMIMHBI

Bnagenue ocHOBaMH METONOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOumoieHust paBuil O6e30macHOro TpyAa: HabmoaeHue (pu3muecKux
SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa O0OpYyIOBaHUS MO WHCTPYKIIUHU, OMUCHIBATH XOI
OIbITA U 3aMIUCHIBATh €r0 PE3YJIbTaThl, POPMYJIUPOBATH BHIBO/IbI;
MPOBEACHUEC NPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)I/ISI/I‘-IGCKI/IX BCIIMYUNH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUs, CaMOCTOSATEIbLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIUH, BBIYUCIIATH
S3HAYCHUC BCJIMYWHBI U aAHAJIU3UPOBATH IMOJYUYCHHBIC PC3YJIbTATBI C
Y4E€TOM 3aJaHHOU ITOTPELIHOCTH PE3YIbTATOB U3MEPEHUN;
MMpPOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ;
CaMOCTOSITENTbHO ~ COOMpaTh AKCIHEPHUMEHTAJbHYI0O YCTAaHOBKY U
MMPOBOJUTDH HNCCIICO0OBAHUC 110 HUHCTPYKLUU, MMpeaACTaBJIATb
MOJIYYCHHBIC 3aBHCHUMOCTU (I)I/ISI/I‘-ICCKI/IX BCIIMYNH B BHUIC Ta6JII/II_I n
rpauKoB, yYUTBIBATh NOTPEIIHOCTH, AEJIATh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICA0OBAaHHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuasipHasl TOYKa, aOCOIIOTHO TBEPHOE TEIO, MOAEIH CTPOCHHS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETApHas MOJAEIb aToMa,
HYKJIOHHAasi MOJI€Jb aTOMHOIO f7pa) U YMEHHME NPUMEHSATh UX s

00BsICHEHHSI (PU3NIECKUX TTPOIIECCOB

YMeHne OOBACHATH (PM3UUYECKUE TMPOLIECCHl M CBOWCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTyallMd NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJISATH NPUUMHHO-CIEACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPON HAa M3yYCHHBIC CBOMCTBA (PU3UUIECKUX

HBJ'ICHI/II7I, (1)I/ISI/IIICCKI/IC 3daKOHBbI, 3aKOHOMEPHOCTHU U MOACIIN

YMenue pemarb pacuéTHble 3amayd (Ha Oaze 2 — 3 ypaBHEHHIA),
UCMONB3Ysl 3aKOHBl M (OpMyJbl, CcBA3bIBalolMe (usnyeckue
BEIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBUE 3a/]auH,
BBISBJISITh HEIOCTAIOIIME JIaHHbIE, BbIOMPATh 3aKOHBI M (OPMYJIBI,
HeoOXoAuMble A1 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTh IOJTYYEHHOIO
3Ha4YeHusl (PU3NYECKOIl BEIUYMHBI, YMEHHUE ONpENesTh pa3MepHOCTh

(bU3NYECKOI BETMYHHBI, TOJIYICHHOHN MPU PELICHUH 3a/1a4U

YMeHne XxapakTepu3oBaThb MPUHUMUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX HPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJOTHYECKUX MPOLIECCOB M0 UX ONUCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBAaX (PU3MYECKUX SBIECHUN M HeoOXoAaumble (U3NUYECKUE




3aKOHOMEPHOCTH

10

YMeHue HCIONb30BaTh 3HaHUS O (U3UYECKUX SIBICHHSIX B
MOBCEAHCBHON JKM3HU I oOecnedeHHs O€30MacHOCTH IpHU
oOpamieHu ¢ OBITOBBIMU ~ @IpubopaMM U TEXHUYECKUMU
YCTPOMCTBAMH, COXpaHEHHS 3[0POBbS M  COOJIONCHHS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHMMaHUE
HEOOXOIUMOCTH TPUMEHEHHUsI JOCTIDKCHUH (U3MKM M TEXHOJOTHi

JUISL PALIMOHATBHOTO MPUPOIOIOJIb30BaHUS

11

OnbIT TOMCKa, TpPeoOpa3oBaHWs W TPEACTaBIeHUs WHOOpPMAIUU
¢u3nueckoro coaepKaHus C MCHOJIb30BaHWEM HHGOPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4eHHOW HMH(GOpPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTIOJIHUTENIbHBIX ~ MCTOYHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBITIOJIHEHUH YYEeOHBIX 3a/laHUil Hay4YHO-TIONMYJSIPHYIO JIHTEpaTypy
(bU3NYECKOro CONep)KaHus, CIPABOYHBIE MAaTEpUANbI, PECYPCHI CETH
WNutepner; BiageHue 0a30BBIMH  HaBBIKAMU  MPEOOpa3oBaHUs
uH(popManuu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH; yMEHHE
co3/aBaTh COOCTBEHHBIC THCHMEHHBICE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HECCKOJIBKUX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKAHUSA, TIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHNYECKUE ABJIEHUA
11 Mexannueckoe nBMkeHHMEe. MarepuanpHasg Touka. Cucrema  OTCuéra.
' OTHOCHUTENLHOCTD JIBUKCHUS
PaBHOMepHOE M HepaBHOMepHOe aBuxkeHHEe. CpeaHss ckopocTb. Dopmyrna s
1.2 BBIYMCIICHUS CpeIHel ckopocTH: V = S/t
PaBHOMEpHOE MpsIMONIMHEWHOE ABMKEHUE. 3aBUCUMOCTh KOOPAWHATHI Te€jla OT
BPEMEHHM B ClIydyae PaBHOMEPHOIO MPAMOJIMHEHHOTO IBUKEHUS:
13 (1) =x,+ut
I'padukn 3aBUCHMMOCTH OT BpEMEHU JJISi MPOSKIHH CKOPOCTH, MPOCKIUU
MepeMenieHns, MyTH, KOOPAWHATHI TMPU PABHOMEPHOM IPSIMOJIUHECHHOM
JBY>KCHU U
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B Clydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKCHUS:
5
Sylf) =vg, =i+ = ;
2
dopMysbl IS TPOCKIUU TIEPEMENICHHsI, TPOCKIIMH CKOPOCTH W TPOSKIIMH
YCKOPEHHS MIPU PAaBHOYCKOPEHHOM IMPSMOIMHEIHHOM JTBUKCHHH:
14 5. =vy, - t+a, = ,
2
U.T('f) =gy T, Z,
a (1) =canst,
U:I: - U-_I: =2a,s,
I'padukn 3aBHCUMOCTH OT BpPEMEHH JJISI HPOCKIMU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TMPOCKIMHU TMEepEeMEIICHHs, KOOPAMHAThI TPU PABHOYCKOPEHHOM
MIPSIMOJIMHCHHOM JIBUKECHUU
CBobOomHoe naacHue. @opMyIibl, ONMHUCHIBAIOIIME CBOOOAHOE IMaJICHUE Tejaa 110
15 BEPTUKAIM (IBI)KCHHE TeJa BHU3 WU BBEPX OTHOCHTEIILHO TOBEPXHOCTH

3emmn). ['paduku 3aBUCUMOCTH OT BpPEMEHM I TMPOEKIHH YCKOPEHHS,




IPOEKIIMM CKOPOCTM U KOOpPAMHATBHI IpU CBOOOJHOM TMaJeHUM TeNa 110

BEPTUKAIIN

CKOpOCTh paBHOMEpPHOTO JBMKEHHS Tela IO OKpyXHOcTH. HampaBienue
CKOpOCTH.

@opmysia JUIA BBIYMCICHUS CKOPOCTH Ye€pe3 paauyc OKPY>KHOCTH U TEpUOJ

oOparnieHus:
2nR
L=
T

LenTpocTpemutensHoe yckopeHue. HampaBieHue IeHTPOCTPEMUTEIHLHOTO

1.6 yckopenus. @opmyiia Ui BBIYUCIECHUS YCKOPEHHUS:
2
_w
a,= _R
dopmyia, cBsI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpalleHUs:
V= 1
T
Macca. InotHocTh Bemectsa. @opMyra it BBIMUCIEHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexTopHas ¢pusndeckas BeauunHa. CloxeHne Cuil
19 SBnenue nnepuuu. llepssiil 3akoH HeroToHA
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIBL, IEHCTBYIOLIEH HA
TEJ0
BsaunmoneiictBue ten. Tpernii 3akoH HeroToHa:
1.11 F. p I _Fl—>2
112 Tpenne nokos U TpeHue ckoJibxkeHusa. @opmya 151 BBIYUCICHUS MOAYJISL CHIIbI

TPCHHUA CKOJIbKCHUA:




szu-;‘f

1.13

Hedpopmarnus Tenma. Ynpyrue W Heynpyrue aepopmanuu. 3aKOH YHIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TAT OTCHUSA:

my -1,
F=G.—1 2%
R
Cuna TspKecTH. Y CKOpEeHHE CBOOOIHOTO TaICHUS.
dopmyna 17151 BBIYUCIECHUS CUIIBI TSHKECTH BOJIHM3M oBepxXHOCTH 3emun: F = mg.
JBmxenne nianet Bokpyr Connia. [lepBas kocMudeckasi CKOPOCTb.

HeBecomocTs 1 neperpysku

1.15

Nmmynbc Tena — BekTopHas pu3nyuecKkas BeTuyrHa.
=m0

Nmnynsc cuctemsl Ten. M3smenenne ummnynsca. MMiynbc cuiibt

1.16

3aKkoH COXpaHCHUSA UMITYJIbCa OJIA 3aMKHYTOﬁ CUCTEMBI TCII:
p=nyUy +m,U, =const

PeaxTtuBHOC JABHXKCHUC

1.17

Mexanunueckas pabora. opMyia Juist BBIYMCIEHUS paOOThI CUJIIBL:

A=Fsoosct

Mexannyeckas MOIIHOCTD:

n=2
r

1.18

Kunernueckas u MOTCHIHAJIbHAA OHCPIUsd. q)OpMy.]Ia JJI BBIYM CIICHUA

KWHETHUYECKOIM SHEPTUMU:

HE)E
Ey=—r

Teopema 0 kuHeTHYECKON SHEepru. PopMmyra s BBIYUCICHUS TOTEHIUAIbHON




OHEPruun TCjia, MOAHATOIO

Hajg 3eMIIEH:

E,= mgh

Mexannueckast SHEprus:

E=E.+E p
1.19 3aK0oH COXpaHEHHSI MEeXaHU4eCKOi sHeprun. dopmyna s 3aKoHa COXpaHCHHS
MEXaHUYECKOW SHEPrUH B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpalienne MeXaHUUECKON SHEPTUU IIPU HATTMUUU CUIIbI TPEHMUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peraar. MomenT cunbi: M - FI.
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20
[TonBrxHBIN 1 HenoABMXKHBIN 0J10kH. KIT/I mpocThIX MeXaHHU3MOB,
n= Aummnaa
"4'-3&'.[]:&"15{
JlaBrieHue TBEpIOro TENa.
dopmyina 17151 BRIYUCICHUS JaBJIESHUS TBEPAOTO Tea:
F
P= h
191 [laBnenue raza. ATMocepHoe JaBiICHHE.
' ['uppocratnueckoe gaBiaeHUE BHYTPU KUIKOCTH.
®dopmyina 1151 BBIUUCIECHUS JaBJIEHUSI BHYTPU JKUJIKOCTHU:
P=p+Po
1.22 3akoH [lackans. ['uapaBnuyeckuit npecc
3akoHn Apxumena. dopmyna g ompeneneHUs BBITAJKUBAIOMIEH CHIIBL,
JIEUCTBYIOIIEN HA TEJIO, HOTPYKEHHOE B )KUJIKOCTh WJIU I'as:
1.23

F_j‘m. =pgVv

YcnoBue nnaBanus tena. [lmaBanue Cya0B U BO3AYXOILJIABAHUC




1.24

Mexanndeckue KoneOaHusA. AMIUIUTYAA, MEPHOJ M YacToTa KoJieOaHUH.

dopmyiia, CBA3BIBAIONIAS YACTOTY U IEPU O] KOJIeOaHHIA:

1.25

MaremaTuueckuii M MpPYXKUHHBIA MasTHUKHU. [IpeBpaimenue nsHeprum npu

KOJIE0ATEIbHOM ABUKECHUU

1.26

3aTYXaIOHH/Ie KoneOaHus. BI)IHY)K}IGHHI)IG koneOanus. Pesonanc

1.27

Mexannueckue BOJHBL [IpofoibHBIE M MONEpPEYHbIE BOJHBL J[IMHAa BOJHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJIHBI:

L=v-T

1.28

3Byk. ['pomKkocTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHULE

IByx cpel. UH(ppa3ByK 1 ylbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3smepenne cpeaHeld MJIOTHOCTH BEIECTBA; apXUMEAOBOM CHIIBI, HKECTKOCTH
IPYKUHBI; KO3 dULIMEeHTa TPEHHsI CKOJIbKEHUS; pabOThl CHJIBI TPEHUS, CUIIbI
YIOPYTrOCTH; CPEIHEH CKOPOCTH IBMKEHUS OpycKa [0 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHusi Opycka INpH JIBHKEHMHM IO HAKJIOHHOM IJIOCKOCTH; YacTOTHl H
nepuoja KoinebaHWH MaTeMaTHMYeCcKOro MasTHHKA; YacTOThl M Iepuoja
KosieOaHUI MPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, ACWCTBYIOLIEr0 Ha pblyar;
paboOTBl CHJIBI YHOPYTOCTH MpU MOABEME I'py3a C MOMOIIBI0 HEMOJIBUKHOTO
6510Kka; pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CHIIBI OT 00bEMa MHOrpyXEHHOU
4acTu TeJla U OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHIIBI
OT MacChl TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO 1aBJIEHUS U OT
poZia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTEIECHU
nedopManuy Ipy>KUHBI; YCKOpEHHsI Opycka OT yrja HakjoOHa HalpaBIIsIOILeH;
nepuosa (4acToThl) KOJI€OAHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHoa
KoJie0aHU MpPYKMHHOIO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBL
UCCJIEZIOBAHUE HE3aBUCHMOCTU I€pHoja KoJeOaHUH HHUTSAHOIO MAasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHUS pblyara

1.30

Qusuueckue As6neHuUss 8 npupode. TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KHUBOH U HEXKXUBOUN NPUPOJIE, ICHCTBUE CUIIBI TPEHUS B TIPUPOJIC U

TCXHUKC, MPUIIMBBI W OTJIUBBI, ABHWXCHHUC IIJIAHCT CoaHeyHon CUCTCMBI,




PEAKTUBHOE JBUKCHUE XKUBBIX OPTaHM3MOB, PbIYaru B TEJIE YEIOBEKA, BIUSHHE
aTMOC(EpHOro JaBJeHUs Ha JKUBOH OpraHusM, IJIaBaHUE pbIO, BOCIpPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, CeiCMMYECKHE BOJIHBI, HYHaMH, 5XO

Texnuueckue yCﬂ’lpOﬁCl’l’lG(l.’ CIIMAOMCTP, AATUUKH IIOJIOXKCHHA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMECTpP, MNOAHNIMIIHWUKH, PAKCThI, pbiyar, HO)IBI/I)I(HI:Iﬁ n

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IIJIOCKOCTb, HPOCTHIC MEXaHU3MBI B 6I)ITy,

L3l COOOMIAIONIMECsT COCY/IbI, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYCCKUI Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
MCIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUHM  CTPOCHUS

2.1 BeniecTBa. Mogenu TBEPIOro, JKUIKOTO U Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdHbie Tena

25 JBmwxenue wyactun BemiectBa. CBsA3b CKOPOCTH JIBMOKEHUSI YacTULl C

' Temnepatypoil. bpoyHoBckoe nBuxxenue, 1updysus

2.3 CMauuBaHue U KanWJUISIPHBIE SIBICHUS

24 TennoBoe pacmmpeHue u cxaTue

2.5 TermoBoe paBHOBECHE

25 BuyTpennsisi sHeprus. Pabora u Temonepenada Kak CrIocoObl W3MEHEHUs

' BHYTPEHHEW dHEPIrUu

2.7 Bunpl Tenonepenayun: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHE
HarpeBanme wu oxmaxaeHue Ten. KommduecTBO — TEmmoThl.  YaelbHas
TEILIOEMKOCTb:

2.8
O=cm{t,—1)
3aKOH COXpaHEHHUs SHEPIHMH B TEIJOBBIX Mpolieccax. YPaBHEHHE TEMJIOBOTO
OanaHca:

2.9
O +0,+..=0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH DJHEPrUM B IIpOLiECCE

210 WCTIApEHHs] W  KOHJeHcaluu. KumeHue JKHAKOCTU. YJienbHas TemioTa

' napoobpa3oBanus: L = Q/m

2.11 BnaxHnocTs Bo3ayxa




212

IInaBnenne u kpucraumsanus. V3MeHeHHMe BHYTPEHHEM JHEPruu IIpH

IJIABJICHUHW Y KPUCTAJIJIM3alluN. VnenpHas TEII0Ta IJIaBICHUS:

2.13

BHYTpeHH}IH OHEPrusi CropaHus TOIIJIKMBA. YI[GJILHaH TCIIJIOTAa CropaHurs TOIIJIMBA:

q=Q/m

2.14

[TpunaIIUTIEI paboTH! TemIoBbIX ABuTaTenei. KIT/[ TermmoBoro npurarens

2.15

IIpakmuueckue pabomul

W3mepenne ynenpbHONW TEMIOEMKOCTH METaJNTMYECKOro HWIMHIPA; KOJHMYeCcTBa
TEMJIOTHl, TMOJYYEHHOrO0 BOAOW KOMHATHOM TeMmmepaTypsl (DUKCHPOBAaHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeTblii UUIMHAP; KOJIUYECTBA TEIUIOTHI,
OTZAHHOT'O HArpeThiM LMJIMHAPOM, IOCJE OIyCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCUTEJIbHOM BIQXXHOCTH BO31yXa; YACJIbHOM TEMJIOTHI
IU1aBJieHUsT JpAa. VccnegoBaHue M3MEHEHUS TEMIEpaTypbl BOABI IpU
Pa3MUYHBIX YCIOBHUSAX; SBIECHUS TEMIOOOMEHA MPH CMEIIMBAHWH XOJOAHOW H

ropsiaeil BoJbl; Mpoliecca nCrapeHus

2.16

QDusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSKEHUE U KallUJUIIPHbIE
ABJICHUSI B IIPUPOJE, KPUCTAIIBI B IpuUpoje, u3nydeHue CoJiHIA, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHMe POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISIPbl, IPUMEPHI UCIIOIb30BaHUS KPHUCTAJUIOB,
JKUJKOCTHBIA TEPMOMETp, NAaTUYUK TEMIEPATYpPhl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPHI, IICUXPOMETpP, NapoBas TypOMHA, ABUIaTE]Ib BHYTPEHHErO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaHI/I$I TCJI. HBa BH A SJICKTPUYCCKHUX 3apPA10B

3.2

B3aumoneiictBue 3apskeHHbIX Ten. 3akoH Kynona

3.3

3aKOH COXpaHEHHs IIEKTPHIECKOr 0 3apsiia

3.4

Onextpuueckoe mnosie. Hanpsx€HHOCTh 3nexkTpudeckoro mnosst. IIpuHnun

CYNEpIIO3ULINHU JIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)

3.5

Hocurenmu osnextpuueckux 3apsanoB. JleficTBHE JIEKTPUUYECKOrO MO Ha

QJICKTPUUICCKHC 3apsabl. HpOBOJIHI/IKI/I U TUIJICKTPUKHU

3.6

ITocrossHHBIN 351eKTpUUecKuil TOK. JlelcTBUs AnekTpudeckoro Toka. Cuia Toka.




Hanpsoxenue.

I=q/t,U=A/

3JI€KTpI/I‘-IeCKO€ COIMPOTHUBJICHUC. yI[GJIBHOG QJICKTPHYCCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
38 3akon Oma jiitst yuactka snekrpudeckoit ernu: | = U/R
ITocnenoBarenbHOE COEAMHEHNE TPOBOAHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COEIMHEHHNE IPOBOJHUKOB PABHOTO CONIPOTUBIICHUS:
U=U;I=I+I;R=23.
2 2 B
CMen1aHHblE COEIMHEHNUS TPOBOIHUKOB
PaGoTa u MmomHOCTS 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiTr Opcrena. MaruuTtHoe moje NpsAMOro NPOBOJHMKA € TOKOM. JInHum
MarHMTHOM MHIYKIUH
313 MarautHoe 10JIE TIOCTOSHHOIO MarHuta. B3aumMoneicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO 110JI HA IPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SIBneHue anekTpoMaratuTHON nHAyKuuu. IIpasuno Jlenna
lIpaxmuueckue pabomul
W3MmepeHne  2IEKTPUYECKOTO  CONPOTUBJIEHMS  PE3UCTOpa;  MOLIHOCTH
AIIEKTPUYECKOr0 TOKA; pabOThI 3JIEKTPUYECKOT O TOKA.
3.16 HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE

(pe3ucTopHl, TaMIOYKa), OT HAMPSDKEHHS Ha KOHIAX MPOBOAHUKA; 3aBUCHMOCTH
COIPOTUBIIEHUS OT AJMHBI IPOBOJHMKA, IUIOUIAAN €ro MOMEPEYHOrO CEYEHUS U

YACIBbHOTO COMMPOTUBJICHUS.




[IpoBepka mpaBuia Ui AJIEKTPUYECKOTO HAMPSHKEHUS MPU TOCIEI0BATEIHHOM
COCIMHEHUHM TPOBOJHUKOB;, TpaBUJia [JIsI CHUJIBI DJIEKTPHUUYECKOTO TOKA MPH

napajuieJIbHOM COETUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s61eHUs 6 npupode: SIEKTPUUYECKUE SBJIEHUS B aTMocdepe,

3.17 ANEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIpei( MOTI0COB,
POJIb MATHUTHOT'O TIOJISL IS KU3HU Ha 3eMIie, TTOJISAPHOES CHSHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMeTp, BOJIbTMETp, peocTar,
CUETUMK  DJICKTPUYECKOM  SHEPrHMH,  JJIEKTPOOCBETUTEIIbHBIC  MPHOOPHI,
3.18 HarpeBaTelibHbIC AIICKTPOTPUO OpPBI (mpumepsr), AJIEKTPUYECKHE
MPEJOXPAHUTENN, JJIEKTPOMATHUT, OJICKTPOABUTATEIbh IOCTOSSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DrnexTpoMarHuTHbie BOJHEL. 11lkana 3neKTpoMarHuTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsMonuHeliHoe pacpoCTpaHEHHE CBETA
3.21 3aKoH oTpakeHus cBera. [limockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aK0OH NMPETOMIIEHHS CBETA
3.23 Hucnepcus cseta
3.4 JInnza. Xon nydeil B nuH3e. DOKYCHOE pacCTOsSHUME JMH3BL. OnTHYecKas Cuiia
' munsel: D = 1/F
3.25 I'ma3 kak ontuveckas cucrema. ONTUYECKHE MPUOOPHI
IIpakxmuueckue pabomul
###Par##lI3MepeHre  ONMTHYECKOW CHIJIBI COOMpArOIIe JHMH3bI; (POKYCHOTO
paccTosHUS COOMPparomIeii JIMH3HI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MPeaMeETa U
M300paKEeHUsI, KOrJa MpeIMeT paclojioKeH B ABOMHOM (oKyce), Mmokazaress
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par##lccnenoBanue CcBOICTBA M300paKeHHsI, MOTYUYEHHOTO C IMOMOIIBIO
cobuparomieil JUH3bI; U3MEHEHHUS (POKYCHOTO pacCCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBHCUMOCTH YIJja MPEJOMJICHHsS CBETOBOTO Jy4a OT yrijia MaJeHus Ha
TPaHUIE «BO3IYX — CTEKIIO»
. Qusuueckue sereHuss 6 npupode: 3atMmeHuss Connma u JIyHbI, 1BeTa Tel,
' OINTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPaK)
398 Texnuueckue ycmpoiicméa: OYKHM, TIEpPUCKOM, (oToamnmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PapgnoaktuBHOCTE. Anbda-, 6eTa-, raMmma-u3nydeHnus. Peakuun anbda-u Oeta-




pacnazia

4.2 Omnsitel Pezephopaa no paccesnuro anbga-yactull. [lnanerapuas Mmonenb atoma

4.3 CocraB atomHoOro sijpa. M3otorsl

4.4 [lepnon monypacnana aTOMHBIX A1€p

4.5 SnepHble peakiiu. 3aKOHBI COXpaHEHHUS 3aPsiIOBOIO U MaCCOBOIO YHCE
Qu3suyeckue sAGIeHUs 8 Npupooe: ECTECTBEHHBIM pPaJUOAaKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4d, paAMOaKTUBHOE U3JIy4EHHE MPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAIMOAKTUBHBIX U3JIy4CHUN HA OPTraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUyaIbHBIA TO3UMETP, Kamepa

Bwibcona, sipepHas dsHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2025-10-08T16:08:24+0400
	‎0095115e31883df8b2
	Субочева Г.В.




