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MNOACHUTEJIBHASA 3AIIMCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpPOTpaMMbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnuun npenoaaBanust yaeOHoro npeamera «Duznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYalOIIUXCAd M OPraHM3aLUI0 H3yYCHHS
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METaINPeIMETHBIM Pe3yJibTaTaM O0yUYeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpPHYIO MOCIe0BATEIbHOCTD
U3y4eHHUs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NPEIMETHOTO COJICpKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIuXcsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusnka ABISIETCS CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3NUECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lbl MPUMEHEHHUS HAyyHOrO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IMMaBHBIX 3a7a4 (pU3HUEcKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3oBaHHsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIIEAYIOUIMMH KOMIIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamTu3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn MunucrepcrBa npocsenienus: Poccuiickoit @enepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIBbHOCTH, CBI3aHHON ¢ (PM3UKOM, MOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAaHUW O JTUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHNEM duznuecknx MoOJIeIeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U ADKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Heleo).

[Ipennaraemslii B mporpamMmMe mno (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HUHAMBUAYAIbHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mkKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pazngen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX Tel.
5. M3mepenue Ttemrieparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTaITMYEeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUSI.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUN,  OOBACHAIOIIMXCS  MPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTorpadmuii).
2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpefiHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBnenne uHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHHULIE
0o0BEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBID JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTOo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBHH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKaA B XKUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHUS Opycka WM IapuKa IO
HaKJIOHHOU IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECAa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHuUs
TBEPBIMUA TEJAMU, KUJAKOCTSIMU MU Ta3zamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Cooburaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0noukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrst aTMOC(PEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IlpumMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalnieHre oJHOTO BHUIa MEXAHUYECKON SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJICHUS. TEnI0BOe paclInpeHUe U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKECHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Buasl TeIUIoNepeauu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3TYUCHHE.

KomnnyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxHocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.
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Hab6mronenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

M3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOnmronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUHU.
13.

Mopenu Teru1oBEIX JBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wW3MEHEHHST BHYTPEHHEH OSHEpPrud Tejna B Ppe3ysibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsAYEHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesnieHue OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHBIX Teld. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aWMOJAEWUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUMN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka nenu. [locimenoBaTenbHOE W MAapauIeNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeH U MOTPEeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTtosiHHBIE ~ MarHUTHL.  B3anMoOAECTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe 1oJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [crmosib30BaHME JIIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TONIy4eHHUS ~ DJJCKTPUYECKOH  DSHEPIHH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aps10B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3Mepenne 2IeKTpUYECKOr0 HalPsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUM.
. B3auMopelicTBuE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HAIpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIONCHHWIO DJEKTPU3AMK TEl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanre AEUCTBUSL DSJEKTPUUYECKOTO TMOJS HA MPOBOJHHMKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD ANEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IONEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKAa MPH MapaUieIbHOM COCIWHECHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJsSI  MOCTOSHHBIX ~MAarHUTOB TMPU X
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOW YCTAHOBKH.

21. OnbITEl 1O  MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
UCCJICIOBAHNE W3MEHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsMHEHHOe aBmxkeHue. CBoOogHOE
najgenue. OnbiThl [ anumes.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. [leprog m wacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoTroHa. Bropoit 3akon HeroTtoHa. Tpertui 3akon HeroToHa.
[IpyHLIMT Cynepno3uIUN CHJL.

Cuia ynipyroctu. 3akoH I'yka. Criia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUIIA
TPEHUS NIOKOS, IPyTUe€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBumxenune mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas SHEPTUs Tejaa, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckartou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON AHEPruu. 3aKOH COXPAHEHUS MEXaHHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HbIX TENl

OTCYETA.
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8.
9.

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

CpaBHEHHME TyTe W TPAEKTOPUN JBH)KEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBACHUH, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JBH)KEHHUHU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja W ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOTHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU IIPU JBUKEHUU Tela MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ijisi pa3roHa W JaJbHEUIIIEr0o paBHOMEPHOTO
JBWO)KCHUS [IApUKA WIIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodhduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIB)KCHUU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpPHU TNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHs SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHUO/I,
4acToTa, aMIUINTya. MaTeMaTHudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJICOATETEHOM JBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoJHBL. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie W
NONepeyHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeN IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezgeneHre 4YacTOThl M IepUoAa KOJEOAHMM MaTeMaTH4ecKoro
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MasTHHKA.
2. OmnpenesneHue 4acTOTHI U IEpUOAa KOJeOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpUOa KOIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT MAaccChl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbI, JEMOHCTPUPYIOLLME  3aBUCUMOCTh  NEpUoAa  KoJeOaHWi
IIPYKUHHOTO MasATHUKA OT MAcCChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
IEKTPOMArHuTHbIX BOJH. Illkama snexkTpomMarHUTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



OnexTpomarHuTHas npupoja csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHeinHoe
pactipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICNoiap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jluaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kKak onTtuyeckas cucreMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /Hcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkui CBETOBO/I.

Xon nyuyer B coOuparolie JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N U A WDN e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiyya OT yrjia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Ilonydenue n3o0pa>keHUM C MOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoIiei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSATHUIO IIBETA MPEAMETOB MpPHU UX HAOJIOJACHHH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

Onwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioleHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykinonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoixypacnazga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYEHHM Ha >KUBbIC
OpPTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. W3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENBEHO-0000IAOMINIA MOLYJIb TPEAHA3HAYEH JJII CHCTEMAaTU3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT M OMbiTa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GM3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOpABIINX ATOT YYEOHBIN MPEMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUN TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBICHATH (HU3UUYECKUE
SIBJICHUS, TPUMEHsS TMOJIydEeHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JaHHOTO pasjiefia peaju3yeTcs
32 CY€T TOro, 4YTO OOYy4YaloIIMeCs BBIMOJHSIIOT 3a/laHusd, B KOTOPBIX UM
pearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3nyuecKkue BICHUS B OKPYKaIOIIeH NMPUPoJie U NOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
YucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOTB30BAHMS PA3TMYHBIX UICTOUHHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nYeCcKoi HAYKH;

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

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYNMBbIX U
THYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JAOCTHUKECHHN
(1)56637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX INPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4eCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OopMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3allli, TrOpojJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (U3HUECKHX
3HAHUIM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELIEeHUs 3ajad B
o0JacTl OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTed ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCSH YCJOBHUSAM COLHMAJIBHON M NPHUPOTHON
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJACHCTBUU TPU BBIMOJHEHUU HWCCIEAOBAHUN U
MPOEKTOB (HU3NYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
eI TEILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIUpPOBAThH
UJEH, IOHSTHSI, TUIIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHS B TNPUOOPETEHUH HOBBIX (PUINUECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbTaTe OCBOEHUS TpOTpaMMBbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4aromierocs: 0yayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHU );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKAIINKA, OCHOBAHUS JIJIS
0000111eHUs 1 CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MTPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCSA K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH H3YYCHUU (PU3NIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJIb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOW ¢u3udecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuit SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYCHHYIO B X0JI€ UCCIIeIOBAHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBHIABUTaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHMOpPMAIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAJbHYIO (OpMy TpeACTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIaeMble 3aJadd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

B X0/€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIC HA pEIICHHE 3aJaud U TOAJIepKaHHe
OJ1arokenaTeaIbHOCTU OOILECHNUS;

COIOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHHKOB
JManora, oOHapyXHBaTh pa3IU4Ue U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U NMCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

INOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHONH paOOThl MNpU PEIIEHUU KOHKPETHOW (QU3ndecKon
npobJieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ JMOCTHKEHUIO: paclpelessiTh poiH, OOCYKJIaThb IpPOLECCH HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HANPABICHUIO M KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaaa B OOLIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUECKUX 3HAHUI;

OpUEHTHPOBATbCS B  Pa3jIMYHbIX MOAXOAAX MPUHATUSA  pELICHUH
(MHOUBUOYaJIbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pelIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa HMCCIICOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(GU3NYECKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIty 00yueHus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuna,  gedopmanus  (ymnpyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIAroITHECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUs,
B3aHUMOJEUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3AKPEIUVIEHHOW OCHIO
BpallleHus, IMepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJl, MpeBpalIeHUs
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’>KalollleM MHpe, B TOM uHclie (pu3nyeckue SBICHHUS B TPUPOJE:
IpPUMEPHI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMHU B >KMBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(DHUIMEHT TMOJE3HOTO JEHUCTBUSI MEXaHHU3MOB,
KMHETHYECKas W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TpakToOBaTh  (U3MYECKUI  CMBICA  HUCHOJIb3YEMbIX  BEJIMYMH, HX
0003HaYeHUA U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJHOU MpsMOit), 3akoH ['yka,
3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TOE€ TPaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SBIEHMSI, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX ILIAaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIUYMHBI B (OPMYJBI U MPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKO BETUYNHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PEIIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICSATH IPOBEPSIEMOE
OpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI OT
JIpPYrol € HCIOJb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErOoCs Tela OT BPEMEHU JIBHJKEHHS Tela, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM  YYEOHOrO UCCJENOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKCHHOMY IUIaHy, (DPUKCHpOBaTh
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DPU3MUECKUX BEJIMYHMH B BUJC



NPEIJIOKEHHBIX TaOMUI] U TpadHKOB, J€NaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKCHUSI,
JaBJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
HOTpyXKEHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJIEe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEeAysd NPEIJIOKEHHOW WHCTPYKUUU: TMpH
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYUCIISTH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOIOAaTh MpaBuiia TEXHUKN O€30MaCHOCTH TpU paboTe C JTabopaTOPHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIIUEecs COCyAbl, Oapomerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOMUMBbIC (PH3UIECCKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIEH Cpe/Ie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA W TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBON WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (QuU3MYecKoro coiepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHHS, B TOM
qrcie MyOMUYHO JeNaTh KpaTKHe COOOIICHUS O pe3ysbTaTrax IMPOCKTOB
WM Y4eOHBIX WCCIEAOBaHWN, TpPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, COMPOBOXAAThH
BBICTYIUUIEHUE NTPE3EHTALIAEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUI paclpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TIPYMIbl, BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCITIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPeTraTHhIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeNa, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKI
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TeIulonepeaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAaUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSAI0B, NEHCTBUS AIEKTPUUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha MTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpY)KaloIeM MHpEe, B TOM 4HCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWULIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, u3inydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JIEKTPHUUECKUE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa
IUIaBJICHUS, yJleNbHAsg TeIloTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHus TOIUIMBA, KOAI(PPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEIBHAS BIIAXKHOCTH BO3J1YyXa, JJICKTPUUECKHN 3aps,
CHWJIa TOKA, JJIEKTPUYECKOE HAMNPSIKECHHUE, CONPOTUBICHUE NPOBOIHHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBLHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
bU3MYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYMH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMKU T0JIel (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1 yJacTKa LENu, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs DOSHEPrud, IIPpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJHUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHATh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyallMid MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUH,
(bU3NYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7ayd B 2—3 JCHCTBUS, HCMOJB3Yysl 3aKOHbI U
dbopmyIbl, CBs3BIBatONIME (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHAIM3a
YCJIOBHUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYJIbI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUTH PACUETHl M CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IMPABUIIBHOCTh IOPSJIKA
MIPOBEICHUS UCCIICIOBAHMS, JIEJIATh BHIBOJIBI;

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
bu3MYecKuX CBOMCTB Tel (KanWUIPHBIC SIBICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT ero o0bEMa, TeMIEepaTypbl, CKOPOCTHU IMPOIlecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYYCHHH OT IBETa H3JIydarome (MorIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUJIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aWUMOJCHCTBUE
AIEKTPUYECKUX 3apsijioB, B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOIO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOICTBa D3JEKTPOJABUTATENI MOCTOSHHOTO TOKa): (POpPMYyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, OMKUCHIBAThH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOJIBL;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HANpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPEHUN C YIETOM 33JIaHHON aOCOIIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH UCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
IPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIAJA IOIEPEYHOIO
CEYEHUs U YAECIbHOTO COIPOTUBIICHMS BEIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM UCCICAOBAHNS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BeNUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOMpPATH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys IPEMIOKEHHOM MHCTPYKLHH, U
BBIYUCJIISTh 3HAYEHUE BEJINYNHBIL;

co0Jr0/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHHud (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, IBUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEIMEN C MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;



NPUBOAWTH  TpUMEPHl  (HAXOAWTh HWHPOPMAIMIO O  MpPUMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU 11 oOecrieueHus: 6€30MacHOCTH MPU OOpaIlEeHUH C MpUdopamMu u
TEXHUYECKHUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOIACHUSI
HOPM DKOJIOTUYECKOTO TMTOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBIIATh TOUCK WHpOpManuu (U3NYECKOTO COJCpPKAHUS B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUYECKOro - COAEpIKaHUs, CIPAaBOYHBIE MaTEpUAIbI,
pecypchl cetu MHTEpHET, BIaJeTh MpHEMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3HUUECKOTO
COJCpXaHHUA, B TOM 4HCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
INPOCKTHON HIIM MCCIIEAOBATEIBCKON NESATEITbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBINM IMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAIINCH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W MCCIEHOBAHHNA (HU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIESITEIIbHOCTH TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIOJB30BaTh IMOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJIa, PABHOBECUE, MEXAHUYECKUE KOJIECOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIIEPHAS] DHEPIETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJEHUE TeJ, PABHOMEPHOE JIBMXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XEHHE, KOJeOATeTbHOE JBIKEHUE (3aTyxalouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM uyucie (U3NYECKUE SIBICHUS B IPUPOAE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHIUMOTIO,
yIbTPapUOIECTOBOTO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX HW3IIyYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYHUIECTBEHHbIE CBONCTBa (IIPHU3HAKH) (PU3UYECKUX
SIBJICHU;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepeMElIeHHUe, IMyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC TeJa, HUMIYJIbC TejJa, HMITYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrusl Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
OPYXUHBI, KHUHETUYECKash DHEprus, IOJHAs MEXaHUYeCKas DJHEprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaUeHUA W €AMHMIBI (PU3MUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEPHO3ULUN CWI, NPUHLUUI OTHOCUTENbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCAa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI



OpU SAEPHBIX PEaKIUsAX, MPU TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbple 3a7aud (OmUparoIuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIIHE (PH3UIECKIEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHMS], TPOBOJAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIUIH
($u3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIIACIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE paclIpOCTPAHEHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
MJIOCKOM 3€pKajie U CBOWCTB HM300pa)keHUs MpeaMera B coOuparomiein
JWH3e, HAOIIOJeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HM3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/sOBaHUsA, OMUCHIBATH XOJ  ONBITa M  €ro  pe3yibTaThl,
(bopMyIMpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOpP cHoco0a U3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUOjaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJIeHHs] OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bU3MYeCKuX BETWYMH B BUJEC TaOMHIl U TpaduKOB, JIEJIaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHsI (U3UYECKUX BENIUYHH (CpeaHsas
CKOPOCTh M YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUSI CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHW MaTeMaTH4ecKoro U MPYXHUHHOTO MAasTHHKOB,
ONTHYECKass cuja coOuparomer JHUH3bI, pPaguoaKTUBHBIN  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITMOJIHATh U3MEPEHUS, CIEays MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOJYYCHHBIE PE3YIIbTAThI C yUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHUH;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEeNb aTOMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHui (B TOM YHUCIE:
CHHJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMsS, pakeTa,
’XOJIOT, OYKH, TIEpUCKOI, (QOToanmnapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucmoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBl U CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MIPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOUparouiei TuH3e;
NPUBOAUTH  MpHUMEpHl  (HAXOAWUTh  HWHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAIlEHUH C MpUdopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpY>KalolIel cpene;

OCYILECTBJIATh TOUCK uHPopMammuu (U3NYECKOTO COJACpNKAHUA B
HNuTtepHere, caMOCTOATENHHO (GOPMYIIHPYsI MOMCKOBBIHM 3arpoc, HAXOIUTh



IYTH ONpEJIeNICHUS JOCTOBEPHOCTH TOTYYCHHOW WH(POpPMAIH HA OCHOBE
UMEIOIINXCS 3HAHUI U JOMOTHUTEIBHBIX UCTOYHUKOB;

WCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHUH HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MuUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUalbl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJBKUX HMCTOYHUKOB (PU3NUYECKOTO COJCepKaHMUA,
nyOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOEKTHOM MITH MCCIIEI0BATEIbCKOM
NESTeIbHOCTH, HPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAllME C Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

daexkTpoHHble (HH(poBbIe) 00pa3oBaTebHbIE

n/n MPOrpamMMbI pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa
1.1 ®dusuka - Hayka o IpUpoae bubmuotexa L{OK https://m.edsoo.ru/7f416194
1.2 DOU3NIECKUE BETUYNHBI 2 but6mmoreka LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO]T TO3HAHUS but6mmoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIe CBEJCHUNA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 1 bubmuotexa L{OK https://m.edsoo.ru/7f416194
€HHE 1 B3aUMO/JICHCTBHE Yac 2
2.2 JBIKCHHe H B3AHMONCHCTBHE HacTHI but6mmoreka IIOK https://m.edsoo.ru/7f416194
BEIIECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
3.1 MexaHn4eCcKoe ABHKCHHC 3 bubmunoteka LIOK https://m.edsoo.ru/7f416194
4
3.2 WNuepius, macca, IOTHOCTh but6mmoreka LIOK https://m.edsoo.ru/7f416194
14
3.3 Cuia. Bune! cun but6mmoreka LIOK https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
asnenue. llepenaua nasne é
4.1 Hlapsetn PEAAA HABTICHHA TECPABIMH 3 bubmunoteka LIOK https://m.edsoo.ru/7f416194
TeJIaMH, KHUJAKOCTSIMHU U Ta3aMU
4.2 JlaBneHue XUAKOCTH bubnmoreka [{OK https://m.edsoo.ru/7f416194
4.3 ATtMochepHOe 1aBlIeHHE bubnuoteka I{OK https:/m.edsoo.ru/7f416194
EHCTBUE KUIKOC a3a Ha NOTPYXKEHHOE
4.4 JLCHCTBHE AHAKOCTH U a3 Ha HOrpyHEHH bubmunoteka LIOK https://m.edsoo.ru/7f416194
B HUX TEJIO
Hroro no pasgeny 21
Pa3znea S. Pabora u MOIIHOCTB. JHEPrus
3
5.1 Pabora 1 MOIIHOCTH bubmunoteka LIOK https://m.edsoo.ru/7f416194
5
5.2 IIpocTeie MexaHN3MBI bubmuotexa L{OK https://m.edsoo.ru/7f416194
4
53 Mexanuueckast SHeprus bubnmoreka [{OK https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems
68

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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8 KVIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM K OMi4ecTBO YACOR JuaexkTpoHHble (LH(poBbIe) 00pa3oBaTeIbHbIE
NPOrpaMmbl pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CrtpoeHue u cBOMCTBA BELIECTBA 7 bubmuoteka L{OK https://m.edsoo.ru/7f4181ce
21
1.2 TemoBele poLIECCHI bubmuoteka L{OK https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
One €CKHE 3a . 3apsoke € Tena
2.1 AleKTpr KHU PAARL SAPAACHHBIC T 7 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
U MX B3aMMOJEICTBHE
20
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK bubnuoteka [{OK https://m.edsoo.ru/7f4181ce
6
2.3 MarsuTHbIe SBICHHS bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHAsE MHIYKIHS 4 bubmuoteka L{OK https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

JuaexkTpoHHble (LH(poBbIe) 00pa3oBaTeIbHbIE
pecypcebl

Pa3zgen 1. Mexann4deckue siBJIeHHUSA

M 0 10
1.1 CXAHITICCIOT JIBHICHHC H CHIOCODR €ro bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
OTUCaHUs
20
1.2 BzaumoneiicTBue Ten bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
10
1.3 3aKOHBI COXpaHEHUs bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
7
2.1 MexaHudeckue KojaeOaHus bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
8
2.2 MexaHnueckne BOJIHBI. 3BYK bubmuoteka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3znen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEKTPOMArHuTHOE I10JIC U 6
3.1 P bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
3JIEKTPOMAarHUTHBIE BOJTHBI
Uroro no pazgeny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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Pazngean 4.

CBeToOBbBIC ABJICHUSA

6
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA bubmuoteka L{OK https://m.edsoo.ru/7f41a4a6
6
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
3
4.3 PaznoxeHnue 6enoro cBeTa B CIEKTP bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIeHUS
4
5.1 Hcnyckanue v mOTJoneHrue CBETa aTOMOM but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
6
5.2 CTpoeHue aTOMHOTrO siapa bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
7
53 SnepHblie peakuu but6mmoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
II 6006 9
6.1 OBTOPEHHE 1 ODODIICHHE CONCPRAIA bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 kimace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IHOYPOYHOE INIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acos

DeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE PeCypChl

®du3uka — Hayka o npupoje. SABieHus
npupobl. PuznyecKue IBICHUS

https://resh.edu.ru/

MexaHn4eckue, TeII0BbIe, MIEKTPHUIECKUE,
MarHuTHBIC, CBETOBBIC, 3ByKOBBIC SIBJICHUS

https://resh.edu.ru/

duznyeckre BEIUYUHEI U UX HU3MCPCHUC

https://resh.edu.ru/

Ypok-uccnenoanue "M3mepenue
TEMIEPaTyphl MPU MOMOIIH KUIKOCTHOTO
TEpPMOMETPA U TaTUYUKA TeMrepaTypbl"”
CTapTOBaH JUarHoCTHuKa

https://resh.edu.ru/

Kak ¢usuka u qpyrue ecTeCTBEHHBIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
MeToJ To3HaHusl. Onrcanue PU3nIecKux
SIBJIEHUM C OMOILBIO MOJEEN

bubmnoreka [IOK https://m.edsoo.ru/ff09f72a

Ypok-uccnenoanue "[IpoBepka runoTe3bl:
JMAIBHOCTH TOJETA IapUKa, MYIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIE, YeM OOJIbIIe
BBICOTA ITycKa"

https://resh.edu.ru/

Ctpoenue BemiecTBa. ONbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE
BeEllleCTBa

bubmuoreka [TOK https://m.edsoo.ru/ff09fe0a

JIBM>KEHUE YacTHII BEISCTBa

but6mmoreka [IOK https://m.edsoo.ru/ff0a013¢



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMbITHI 110

9 HAOJI0/IEHUIO TETIOBOTO PaCIIUPEHUS https://resh.edu.ru/
ra3oB»

10 ArperatHble COCTOSIHMSI BEIIECTBA https://resh.edu.ru/
B3anmocBs3b MexX1y CBOMICTBAMU BEILIECTB

11 B PAsHbIX arperatHbIx COCTOARMAX H X but6mmoreka [IOK https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOZIBI

12 Mexatiieckoe JBikenne. PasomepHoe 1 but6mmoreka IIOK https://m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBI)KEHUE

13 Ckopoctb. Enununbl ckopoctu bubmuoteka L{OK https://m.edsoo.ru/ff0a079¢

14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubnuoteka [{OK https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPLMH.

15 B3aumonelicTBue Ten Kak Npu4rHa bubmuoteka L{OK https://m.edsoo.ru/ff0a0c10
U3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell

16 HLoTHOCTS Bemectsa. Pacier Maccat bu6munoteka LIOK https://m.edsoo.ru/ff0a0fee
o0beMa Tena 1o ero IIOTHOCTH

17 Ha6opaTopHa5.1‘ paborta «OnpeneneHue https://resh.edu.ru/
IUIOTHOCTHU TBEPJIOTO TEJIa»

18 Pemerie 3az[aq ro Teme "TlioTHoCTS bubnnoreka LIOK https://m.edsoo.ru/ff0al23¢c
BEIIeCTBA

19 Cuna Kak XxapaKkTepUCTHKa B3aMMOACHCTBUS https://resh.edu.ru/
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue

20 3aBUCUMOCTH PaCTsDKEeHHS (edopmariun) https://resh.edu.ru/
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD

21 SIBnenue Tarorenus. Cuna TSHKECTH https://resh.edu.ru/

22 CBs13b MEXly CUJION TSYKECTH U Maccou bu6mumotexa L{OK https://m.edsoo.ru/ff0al778
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Tena. Bec tena. Pentenue 3amad mo reme
"Cuna Tsoxkectu"”

Cuna TspKecTH Ha IpYruX IUTaHEeTax.

23 bu6munoteka LIOK https://m.edsoo.ru/ff0a1502
Ou3NYeCcKUe XapaKTEPUCTUKH TIJIaHET
24 N3mepenue cuin. unamomerp bubnuoteka [{OK https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bu6munoteka LIOK https://m.edsoo.ru/ff0al778
CroxeHue AByX CHUJI, HAIPaBJIEHHBIX 11O
26 B a EIX \,p but6mmoreka IIOK https://m.edsoo.ru/ff0ala70
OJIHOM TIpsIMO1. PaBHOICHCTBYIOIIIAS CHIT
Pemienue 3anay o teme
27 " . g " https://resh.edu.ru/
PaBHOElicTBYIOIIAS CUIT
TpeHue CKOIBKECHHS U TPEHUE TTOKOSI.
28 P p bubmunoteka LIOK https://m.edsoo.ru/ff0alb9c
Tpenue B Ipupoae U TEXHUKE
JlaGopaTtopHnast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT
29 P but6mmoreka [IOK https://m.edsoo.ru/ff0alcc8
CHWJIBI IaBIICHUS U XapaKTepa
COTIPUKACAIONIUXCS TIOBEPXHOCTEI»
Pemenue 3aga4 Ha onpeneneHue
30 . g . el https://resh.edu.ru/
PaBHOJIEHCTBYIOMIEH CHITBI
Pemenue 3amgau mo remam: «Bec Tenay,
31 «['papuueckoe n3obpaxkeHue cum, bubmuoteka L{OK https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOIEMCTBYIOIIAS CUIT»
KonTtponbHas pabora no Temam:
«MexaHnueckoe JBIKeHHE, «Macca,
32 s https://resh.edu.ru/
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu3o00paxenue cuiy, «CHITbI»
aBneHne. CrmiocoObl yMEHBIIEHUS U
33 A ™ bubmunoreka LIOK https://m.edsoo.ru/ff0a20a6
YBEJIMUEHUS TaBIICHUS
34 JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a but6mmoreka [IOK https://m.edsoo.ru/ff0a2376
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0T 00bEMa, TeMIEpaTyphl

[Tepenada naBneHus TBEPIBIMHU TEIAMH,

35 bubmunoteka LIOK https://m.edsoo.ru/ff0a25b0
SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais
ABJICHHE B XUJIKOCTH U T'a3€, BRI3BAHHOE
36 A N a ’ bu6nuoreka IIOK https://m.edsoo.ru/ff0a2718
JICHCTBUEM CHJIBI TAKECTH
Pemenue 3amay o Teme «JlaBnenue B
37 A A bubmunoteka LIOK https://m.edsoo.ru/ff0a2826
KUAKOCTHU U Taze. 3akoH [lackams»
38 Coo0marommecs: CoCyabl but6mmoreka [IOK https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpecc bubmuoteka L{OK https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOi KUIKOCTHBIN https://resh.edu.ru/
HACoC
Atmocdepa 3emmn. [Ipuanabt
CYIIIECTBOBaHUS BO3 HOM 000JI0YKH
41 ym A but6mmoreka [IOK https://m.edsoo.ru/ff0a2b5a
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATMOchepHOE 1aBlIeHHE bubnuoteka [{OK https://m.edsoo.ru/ff0a2b5a
Nsmepenue armocdepnoro napnenus. OnbIT
43 P bep s bu6munoteka LIOK https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBHCHMOCTBH aTMOC(HEPHOTO JABJICHHS OT
44 dep A but6mmoreka IIOK https://m.edsoo.ru/ff0a2fc4
BBICOTBI HaJl YPOBHEM MOPS
Bbapomerp-anepous. Atmocdepnoe
45 P P poHA dep bubmunoteka LIOK https://m.edsoo.ru/ff0a2fc4
JABJICHUE Ha Pa3JINYHBIX BBICOTAX
46 Pemenue ':;zaz[aq o Teme "ATMocdepHoe https://resh.edu.ru/
JaBJICHUE
JleficTBuE KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJN0. ApXHUMeaI0Ba bubnuoteka [{OK https://m.edsoo.ru/ff0a3276
cuia
48 JlaGopatopHas pabota «Onpeznenenue bu6mumotexa L{OK https://m.edsoo.ru/ff0a33fc
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BBITAJIKUBAIOLLIEH CHJIBI, JEHCTBYIOIIEH HA
TEJI0, MIOTPYKEHHOE B JKUJKOCTbH)

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca Tella B

49 . . bubmunoteka LIOK https://m.edsoo.ru/ff0a3514
BOJIC OT 00bEMa MOTPYKEHHOU B KUAKOCTh
YaCTH TeJa»
50 [TnaBanue Ten but6mmoreka [IOK https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U https://resh.edu.ru/
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amgau no remam: «llnaBanue
52 cynoB. Bo3nyxomnnaBanue», «/laBienue bubmuoteka L{OK https://m.edsoo.ru/ff0a3654
TBEPABIX TEN, KUAKOCTEH U ra30B»
53 Mexanuueckasi pabota bubmuoteka L{OK https://m.edsoo.ru/ff0a3{82
54 MomuocTts. EquHune MOIHOCTH but6mmoreka IIOK https://m.edsoo.ru/ff0a3f82
55 YPOK-I/ICCHef[OBaHI/Ie "P?.C‘IéT MOH_IHOCTI/I:' https://resh.edu.ru/
pa3BUBaEeMOM MPU NOAbEME IO JIECTHULIE
56 IIpocTeie Mexanu3mbl. Peryar. PaBHOBecue https://resh.edu.ru/
CHUJI Ha pblyare
KonTponpHas padora no Teme «JlaBieHue
57 TBEPJBIX TEJ, )KUJKOCTEH U Ta30B» / https://resh.edu.ru/
Bcepoccuiickas mpoBepodHas pabota
PesepBHsiit ypok. PaboTta ¢ TekcTamu mo
58 Teme «/lapiienne TBGE)HHX Rl FUAROCTER bu6munoteka LIOK https://m.edsoo.ru/ff0a4ffe
u Ta30B» / Beepoccuiickas mpoBepoyHast
paborta
59 Poriarn B Texuuice, Opiry 1 npHpoze. bubnuoreka ITOK https://m.edsoo.ru/ff0a478e

JlaboparopHas pabota «MccrnenoBanme
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YCJIIOBUM PaBHOBECHSI pblUara

Pemmenue 3agad mo reMme «Y cI0BUS

60 1 bubmunoteka LIOK https://m.edsoo.ru/ff0a48a6
PaBHOBECHSI phIuara
Koaddumuent nosesnoro neicTpust 1

61 MexaHu3ma. Jlaboparopnas pabora https://resh.edu.ru/
«3mepenue KII/] HaKIOHHOHN TIIOCKOCTH
Pemrenne 3agau mo reme "Padora,

62 A B 1 bu6munoteka LIOK https://m.edsoo.ru/ff0a4c48
MotHocTh, KITJI
Mexanndeckas dHeprusa. Kunertuueckas u

63 P 1 bubmunoteka LIOK https://m.edsoo.ru/ff0a4252
MOTEHIIUATbHAS SHEPTUS

64 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU 1 bubnuoteka [{OK https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT T10 TEME
"JKCEpUMEHTAILHOE OIPEIEICHHE |

65 N3MCEHEHUSI KHHETUYECKOU U https://resh.edu.ru/
MOTEHITUATBFHOW SHEPTHH MPU CKAThIBAHUH
TeJIa 10 HAaKJIOHHOM IIITOCKOCTH"
I'omoBast KOHTpoOIbHAS paboTa IO TEME 1

66 FIOBAS KOHTPOTILHAA pabOTa IO TEM https://resh.edu.ru/
«PaboTa ¥ MOIIHOCTh. DHEPTHUS
PesepBHrlii ypok. PaboTa ¢ TekcTaMu 1Mo

67 p" P | 1 bubnnoreka LOK https:/m.edsoo.ru/ff0ad4eec6
TeMme "MexaHnuecKoe IBIKECHHE
Pese i1 ypok. Pabora ¢ Texkcra 0

68 PBHBIH YpOK Ta ¢ TereTaMit 1 https://resh.edu.ru/
teme "Pabora. MomHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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8 KVIACC

Ne ni/m Tema ypoka Kosun4yecTBo 4acos JJleKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-

1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJT 1 https://resh.edu.ru/
Mopenu TBEpAOTO, KUIKOTO U

3 p . 1 Bbu6nunoteka LIOK https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSHUH BEIIeCTBA
OO0BsicHeHHEe CBOMCTB TBEPOTO, JKUIKOTO 1
ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha

4 p . Hl 1 https://resh.edu.ru/
OCHOBE TIOJIO’KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a5800
CmaunBaHue U KallWUISIPHOCTb.

6 p 1 Bu6nuoteka LIOK https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATSKEHUE

7 TermoBoe pacliupeHue U coxaTue 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIEpaTypbl CO

8 patyp patyp 1 https://resh.edu.ru/
CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YaCTHUII
Baytpennss sueprusi. CriocoObl U3BMEHEHUS

9 yIp . P 1 Bu6nuoteka LIOK https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEH HEpruu

10 Bunae! renonepenaun 1 bu6mmoteka LIOK https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHKE TEILIOBBIX CBOMCTB BEIICCTB 1 Bu6nuoteka LIOK https://m.edsoo.ru/ff0a65¢0

U MaTepUaloB B LIEJSIX dHEprocOepexeHus"
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12

KoanduecTBO TEMIOTHI. YI[GJIBHaH
TCIINIIOEMKOCTh

bubmuoreka I{OK https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIJIOBOTO OaaHca.
TemooOMeH ¥ TEIMJIOBOE paBHOBECUE

bubmuoreka [{OK https://m.edsoo.ru/ff0a7088

14

JlaGopaTtophast pabota "HccnenoBanue
SBJICHUS TEMJI0O0OOMEHA MPU CMEIIMBaHUN
XOJIOTHOW U ropsiyeit BOAbI"

bu6mmoreka IIOK https://m.edsoo.ru/ff0a6a98

15

Pacuer koandyecTBa TEMIOTEHI,
HEO0OXOMMOTO JIJIsI HarpeBaHUs Tea U
BBIJICIIIEMOTO MM TPU OXJIAXKICHUHU

https://resh.edu.ru/

16

JlaGopaTopHnas padora "Omnpenenenue
paTtopHas p p
yEJIbHOU TEIJIOEMKOCTH BenlecTBa"

bubmuoreka I{OK https://m.edsoo.ru/ff0a6bb0

17

DOHeprus TomnBa. Y IeabHas TemaoTa
CropaHus

bu6mmoteka LIOK https://m.edsoo.ru/ff0a7b5a

18

[InaBienune u oTBEpAECBaAHUE
KPUCTAJUTMYECKUX TeJl. Y AeNbHAsI TeIUI0Ta
ILIaBJIEHUS

bu6mmoteka LIOK https://m.edsoo.ru/ff0a71d2

19

Jlaboparopuas padora "OnpeneneHue
parop p p
yEIbHON TEIJIOTHI TIaBJICHHS Jibaa"

bubmuoreka I{OK https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue 1 KOHICHCAITHS.
Hcnapenue

bubmuoreka I{OK https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCHMOCTD TEMITEpATypPhl KUTICHHS OT
aTMoc(hepHOTro TaBICHHUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopnas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BO3ayxa"

bu6mmoteka LIOK https://m.edsoo.ru/ff0a7628
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Pemienne 3amaq Ha OIMPCACIICHUC

23 https://resh.edu.ru/
BJI&JKHOCTH BO3]lyXa
[TpuHUIMTIBI PaOOTHI TETJIOBBIX ABUTATENCH.
24 [TapoBas TypOuna. J[Burarensb BHyTpEHHETO https://resh.edu.ru/
CropaHus
KIIJI TermioBoro asurareind. TemmioBble
25 A N bu6mmoteka IIOK https://m.edsoo.ru/ff0a7c7c
JIBUTATENIM U 3aIIUATA OKPYXKAIOIIEH CPEeIbl
3aKOH COXpaHEHHUS U IIPEeBPaICHHS
26 P pespatt https://resh.edu.ru/
SHEPryHU B TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOILHOU paboTE MO
27 teme "TemnoBkle saBiacHuA. VI3McHeHNE bu6nuoteka LIOK https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHMI BeniecTa'
Kontponbnas padota mo teme "TermmoBbie
28 sBieHUs. MI3MeHeHue arperaTubix bu6mmoreka LIOK https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BemiecTna'
OnekTpusanusd tei. [[Ba poaa
29 pusall flsa pon https://resh.edu.ru/
BIIEKTPUYECKHUX 3apSI0B
VYpok-uccienopanue "DIeKTpu3aius Tel
30 P . 8 pratt " https://resh.edu.ru/
WHIYKIUEN U TIPU CONPUKOCHOBEHUH
BzaumopeiicTBue 3apsskeHHBIX Tell. 3aKOH
31 p Bbu6nunoteka LIOK https://m.edsoo.ru/ff0a87e4
Kynona
DnekTpuyeckoe nosie. HampsikeHHOCTD
32 aneKTpudeckoro noJis. [lpuHnun bubmuoreka ITOK https://m.edsoo.ru/ff0a8a0a
CYNEPHO3UIMHU FIEKTPUUECKUX MOJIEH
Hocutenu anekTpuyeckux 3apsijioB.
33 . P DA https://resh.edu.ru/
DnemeHTapHbId 3apsia. CTpoeHue aroMa
[IpoBOHUKY U TUDTIEKTPUKH. 3aKOH
34 p p Bu6nuoreka LIOK https://m.edsoo.ru/ff0a8ef6

COXpPAaHCHUA BJICKTPUUICCKOTO 3apsaia
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Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB

35 bubmuoreka [{OK https://m.edsoo.ru/ff0a90cc
INEKTPUUYECKUX 3apsI0B
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymiectBoBaHusl. MicTounuku bubnmoreka [{OK https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA

37 JlelicTBUS 3JIEKTPUYECKOTO TOKA bu6mmoteka LIOK https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO MOJIA Ha MPOBOJIHUKU U https://resh.edu.ru/
TIADTIEKTPUKH"

39 DIEKTPHUCCKHH TOK B MeTALIaX, bubimoreka ITOK https://m.edsoo.ru/ff0a9838
KUJKOCTSAX U razax

40 DJIeKTpUYEeCcKas LEnb U €€ COCTABHBIC YaCTH https://resh.edu.ru/

41 ?Hna roia. Jlagopatopias pabora " bubmmotexa LIOK https://m.edsoo.ru/ff0a8bd6

N3mepenue u peryinupoBaHUe CUITBI TOKA

DneKTpuuecKoe HampshkeHue. BonbTmerp.

42 JlaGopartopHas pabota "H3mepenue u bubmmoreka LIOK https://m.edsoo.ru/ff0a9e14
peryiaupoBaHue HanpsokeHus"

43 (CONpOTHBIICHHE NPOBOAHMKA. ¥ ACABHO bu6mmoteka LIOK https://m.edsoo.ru/ff0aa738
COTIPOTUBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCHMOCTh

44 SJICKTPHICCKOTO CONPOTHBICHHA bu6mmoteka LIOK https://m.edsoo.ru/ff0aa738
MIPOBOJHMKA OT €r0 JITMHBI, MTOIAIN
MOINEPEYHOT0 CEUCHHS U MaTtepuaia”

45 3aBHCHMOCTD CHITBI TOKA OT HATIPAKCHH. Bu6nuoteka LIOK https://m.edsoo.ru/ff0aa44a
3akoH OMa aJ1s1 yyacTKa Lenu
JlaGopaTtopHast pabota "HcciaenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepes3 bubnmoreka [{OK https://m.edsoo.ru/ff0aa04e

pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U
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HaIpsKEHUs Ha pe3uctope”

47

HOCHGHOB&TGHLHOG " IapaJljICIbHOC
COCAUHCHUA ITPOBOAHHUKOB

https://resh.edu.ru/

48

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CIIOKEHMSI HAIIPSHKEHUN TTPU
MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3ucropon"

bu6mmoteka IIOK https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
JUTSI CUJIBI TOKA MPU NapasuieIbHOM
COEMHEHUH PE3UCTOPOB"

bu6mmorteka [IOK https://m.edsoo.ru/ff0aadle

50

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHA
Owma AJId pa3]IM4YHOro COCAMHCHUSA
IIPOBOAHUKOB

bubmuoreka I{OK https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA.
3akoH /[xoyns-JleHna

Bu6nuoteka LIOK https://m.edsoo.ru/ff0ab124

52

JlaGopaTtopHas pabota "Onpeznenenue
paboTHl ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKa"

bu6mmoteka IIOK https://m.edsoo.ru/ff0ab3e0

53

DJeKTpUYecKre eny U MoTpeduTenu
AJIEKTPUUECKOi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

bubmuoreka I{OK https://m.edsoo.ru/ff0ab660

54

ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBHC

https://resh.edu.ru/

55

Ypok-uccnenopanue "M3yuenue noyiei
MOCTOSIHHBIX MarHuToB"

bu6mmoteka IIOK https://m.edsoo.ru/ff0ac3d0

56

MarautHoe 1oe. MarHuTHOE 110J1€ 3eMITH
U €0 3HAYEHME [UTA )KU3HU Ha 3eMiie

bubmuoreka [TOK https://m.edsoo.ru/ff0acOba

57

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTpUUECKHE 3apsi/Ibl.
3apsKEHHBIE TeNla M UX B3aUMOACHCTBHUSL.

bubmuoreka I{OK https://m.edsoo.ru/ff0abd2c
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[TocTOsIHHBIM 2N€KTpUUECKU TOK"

58

KoHnTtponbHas pabota mo Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
U ux B3aumojencTeus. [IocTosHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas pabota

bubmuoreka I{OK https://m.edsoo.ru/ff0abea8

59

Peseprubrii ypok. PaboTa ¢ Tekcramu mo
teme "[IoCTOSHHBIN 2NEeKTPUIeCKU TOK" /
Bcepoccuiickast mpoBepouHas paboTa

bubmuoreka [{OK https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarauTHoe nose
3JIEKTPUIECKOTO TOKa MarHuTHoE 1ose
KaTYIIKHA C TOKOM

bu6mmoteka IIOK https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHue IEeKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHast pabota "M3yueHnue aeicTBus
MarHMTHOTO TOJISl HAa TPOBOAHUK C TOKOM"

bu6mmoteka LIOK https://m.edsoo.ru/ff0ac74a

62

ONEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnonp30BaHue 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAaX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyHnpoBanue u uzydeHue padoThl
3NeKTpoaBUraTes"

bu6mmoteka IIOK https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apazes. 3akoH
3JIEKTPOMAarHUTHON MHIAYKIUU. [IpaBuiio
Jlenna

https://resh.edu.ru/

64

OnekrporeHepatop. CriocoObl MOTydeHuUs
ANEKTPUUYECKON SHEPTUU. DINEKTPOCTAHIIUN
Ha BO306HOBH$I€MBIX HCTOYHHKAX SHCPIruu

https://resh.edu.ru/

65

[ToaroroBka K ro1oBOi KOHTPOJIBHOM

https://resh.edu.ru/
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pabote no Teme "DieKTpUUECcKUe U
MarduTHbIe BiIcHUS"

I'omoBast KOHTpOJIBHASL paboTa 1O TeEMe

66 | " bubmmotexa LIOK https://m.edsoo.ru/ff0acb14
DNEKTPUUYECKHE U MATHUTHBIE SIBJICHUS
PesepBHrlii ypok. PaboTa ¢ TekcTaMu 1Mo
67 p" P " 1 bubmnoteka LIOK https://m.edsoo.ru/ff0acc5e
teMme "TernoBele SIBICHNUA
PesepBHrbIil ypok. PaboTa ¢ TekcTaMu 110
68 p" P " 1 https://resh.edu.ru/
TeMe "MarauTHEeIE SIBICHUS
68

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KJIACC

Nen/m Tema ypoka KoM 1ecTEO 1ACOB JJleKTPOHHBbIe HU(PoBbIe 00pa3oBaTebHbIE PeCYpPChI

Mexanunyeckoe aBr>XeHne. MarepuaiibHas

1 1 https://resh.edu.ru/
TOYKa

2 Cucrema oTedeTa. OTHOCHTERHOCTD 1 Bbu6nuoteka LIOK https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBUKEHUS

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmoreka LIOK https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMOTMHEITHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHas 1 https://resh.edu.ru/
CKOpPOCTh

5 HpAMOTHHEIHHOE PABHOYCKOpEHHOE 1 Bu6nuoteka LIOK https://m.edsoo.ru/ff0ad8d4
JBH>KEHUE. Y CKOpEHUE
CxopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOpEHHOTO JBMKeHus. [ paduk 1 https://resh.edu.ru/
CKOpPOCTH
JlaboparopHast pabora "Onpenenenue 1

7 YCKOpPEHHMS Tejla IPU PaBHOYCKOPEHHOM bubmuoreka [{OK https://m.edsoo.ru/ff0adb18
NBMYKEHHUU 10 HAKJIOHHON IIOCKOCTH"

8 CBoboanoe nagenue tei. OneiTel [anunes 1 https://resh.edu.ru/
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.

9 [lepuon u yacrora oOpamenus. Jlnneitnas u 1 bubmmoreka LIOK https:/m.edsoo.ru/ff0ac176
YIJI0Basi CKOPOCTH

10 LlenTpOoCTpEMUTETBLHOE YCKOPEHHUE 1 https://resh.edu.ru/

11 Ilepssiii 3akoH HproToHa. BekTop cuiibl 1 bu6mmoreka LIOK https:/m.edsoo.ru/ff0ac612
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Bropoii 3akoH HeroToHa.

12 . Bu6nuoteka LIOK https://m.edsoo.ru/ff0ae72a
PaBHopelicTByIOIIAsA crita

13 Tpernii 3akoH Hetorona. Cynepno3unus cui bu6mmoreka LIOK https:/m.edsoo.ru/ff0ac982
Pemenue 3amau Ha mpuMeHEHNE 3aKOHOB

14 A p bu6mmoteka IIOK https://m.edsoo.ru/ff0acb6e
Hprorona

15 Cuna ynpyroctu. 3akoH ['yka bu6mmoreka LIOK https://m.edsoo.ru/ff0acca2

16 Pemenue 3agau no reme «Cuia ynpyroctuy» https://resh.edu.ru/
Jlaboparopuas pabota «Onpenenenue

17 patoprai p pea Bbu6nuoteka LIOK https://m.edsoo.ru/ff0ace28
YKECTKOCTH TIPYKUHBD»

18 Cuia TpeHust bubmuoreka [{OK https://m.edsoo.ru/ff0af738

19 Pemienue 3agau no reme «Cuia TpeHUS» bu6mmoreka LIOK https://m.edsoo.ru/ff0afa26
Jlaboparopuas pabota "OnpenencHue

20 patopriai pabota THIPeAC] HH" bubmmotexa LIOK https://m.edsoo.ru/ff0af8be
K03 (UIIMEeHTa TPEHUS CKOJBKEHUS
Pemenue 3agau no reme "3akonsl HeroToHAa.

21 HICHHE AT HO TeM “ IiH PIOTOH bubmnoreka LIOK https:/m.edsoo.ru/ff0afb8e
Cuna ynpyroctu. Cuiia TpeHHs
Cuna Tsxec 3aKOH BCE oro

22 ol peCT 1 il BECMHPHOT bu6nuoteka LIOK https://m.edsoo.ru/ff0af044
TATOTEHUs. Y CKOPEHUE CBOOOTHOTO MaJCHUS
Ypok-koHpepenus "JIBMKeHHE TEI BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHeunas https://resh.edu.ru/
cucrema). ['amakTuku"
Pemenue 3agau no teme "Cuna ec

24 HICHHE AT IO TeM HH" PRRECTI bubmnoreka LIOK https://m.edsoo.ru/ff0af5{8
3aKOH BCEMUPHOTO TATOTCHHS
[lepBas kocMHuueckasi CKOPOCTb.

25 PR KOCMITT # CKOpOCTR bu6mmoreka LIOK https://m.edsoo.ru/ff0af33c
HeBecoMocTb 1 neperpysku
PaBHOBecue MaTepUaIbHOW TOYKHU.
AbGcomotHO TBEpAOE Teno. PaBHOBecue

26 FIFOTHO TBEPROC TE BHOBECH Bbu6nuoreka LIOK https://m.edsoo.ru/ff0afe36

TBEPIOTO TENA € 3aKPEIIEHHON OCBIO
BpauieHuss. MomeHT cwibl. LIeHTp TsxecTn
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27

PaBHOBecue MaTepUaIbHONW TOYKHU.
AGcomoTHO TBEpOE Teso. PaBHOBecHe
TBEPAOTO TeJa C 3aKPETIEHHON OChIO
BpaieHusi. MomMeHt cuiibl. LleHTp TshkecTu

https://resh.edu.ru/

28

Pemtenue 3amau mo teme "MOMEHT CHUIIEL.
Hentp TsixecTn"

bubmuoreka I{OK https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOJILHOM paboTE MO TEMe
"MexaHn4yecKoe IBUKEHUE.
Bzaumogeiictsue ten"

Bu6nuoteka LIOK https://m.edsoo.ru/ff0b0408

30

KontponbHas padoTa mo teme
"MexaHn4YeCcKOe IBHKEHHUE.
BsaumopeiictBue Ten"

bu6mmoteka IIOK https://m.edsoo.ru/ff0b06ec

31

Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
COXPAaHEHHUS UMITyJIbCa. YTIPYroe u
HEYIPYToe B3aUMOJICHCTBHE

bu6mmoteka LIOK https://m.edsoo.ru/ff0b07fa

32

Pemenue 3ana4 no teme "3aKOH COXpaHEHHUSI
uMmmyibca"

bubmuoreka I{OK https://m.edsoo.ru/ff0b096¢

33

Ypok-koHpepenius "PeakTUBHOE TBUKCHUE
B IIPUPOJIE U TEXHUKE"

https://resh.edu.ru/

34

Mexannyeckas paboTa U MOIITHOCTh

bu6mmoteka IIOK https://m.edsoo.ru/ff0b0a84

35

PaboTa cuitbl TSXKECTH, CUITBI YIIPYTOCTH U
CUJIBI TPEHUS

bubmuoreka I{OK https://m.edsoo.ru/ff0b0db8

36

JlaboparopHnast pabota «Ornpezaenenne
paboThI CHITBI TPEHHS TTPU PABHOMEPHOM
ABHWKCHHUU TEJ1a 110 FOpHBOHTaﬂbHOﬁ
MTOBEPXHOCTH

https://resh.edu.ru/

37

CBs13b 2HEpruu U padoThl. [loTeHManpHasM
SHEprus

https://resh.edu.ru/
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Kunernueckas sneprus. Teopema o

38 . Bu6nuoteka LIOK https://m.edsoo.ru/ff0b0c32
KHUHETUYECKOU SHEPTUu

39 3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE https://resh.edu.ru/

40 JlaGoparopwas padora «Hsyuenne 3akoua bu6mmoteka LIOK https://m.edsoo.ru/ffOb12fe
COXPAaHEHHUS SHEPTUN»

41 Konebatemsroe apmienue 1 ero Bu6nuoteka LIOK https://m.edsoo.ru/ff0b1858
XapaKTePUCTUKU

42 3aTyxaioume Konebanus. Betyiaenibie bu6mmoteka IIOK https://m.edsoo.ru/ff0b200
kosnebanus. Pezonanc

43 MaremaTuyecKuii U NPy KUHHBIA MasITHUKH https://resh.edu.ru/
VYpok-uccnenoBanue «3aBUCUMOCTh

44 nepuo/ia KojaebaHuil OT KEeCTKOCTH bu6mmoreka LIOK https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»

45 [IpeBpatenne sHeprun Npyu MEXaHUUECKUX https://resh.edu.ru/
KoJeOaHusIX
JlaboparopHnast pabota «Onpezenenne

46 4aCTOTHI ¥ TIEPHO/Ia KOJIeOaHmit bu6mmoteka IIOK https://m.edsoo.ru/ff0blaec
MPYXUHHOTO MasITHUKA)
Jlaboparopnas pabota «IIpoBepka

47 HE3aBUCHMOCTH Tleproia kojebaHuii rpysa, bu6mmoreka LIOK https://m.edsoo.ru/ff0b197a
MOJIBELLIEHHOTO K HUTHU, OT Macchl Ipy3a»
Mexanunueckue BojHbI. CBOMCTBa

48 MeXaHU4YeCKUX BOJH. [IponoabHbIe U bu6mmoreka LIOK https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIE BOJHBI

49 YPO.If-KOH(l)epeHL[I/ISIU"MexaHI/I‘IeCKI/Ie BOJIHBI https://resh.edu.ru/
B TBEpAOM Tene. CelicMUYecKue BOJTHBI"

50 3ByK. PactipocTpaneHue u oOTpakeHUE 3ByKa https://resh.edu.ru/

51 Ypoxk-uccnenoanue "Habmonenue https://resh.edu.ru/
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3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHUI pEe30HaHC

https://resh.edu.ru/

53

Ypok-koudepenius "YIpTpa3ByK u
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

bu6mmoteka LIOK https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
"3akoHbI coxpaHeHus1. MexaHnuueckue
K0J1e0aHus ¥ BOJIHEBI"

bubmuoreka [{OK https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota mo Teme "3aKOHbI
coxpaHeHus. MexaHndeckue KoJeOaHus u
BOJIHBI"

https://resh.edu.ru/

56

DJIEKTPOMAarHuTHOE MOJIE.
DEeKTPOMarHUTHbHIE BOJHBI

bu6mmoteka IIOK https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

https://resh.edu.ru/

58

VYpoxk-koHpepenus "lkana
SJICKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue
QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM
cBs3H"

bubmuoreka [{OK https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienopanue "M3ydyeHne CBOMCTB
QJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIIBIO
MobunpHOTO Tenedona"

bubmuoreka I{OK https://m.edsoo.ru/ff0b2¢c6c

60

Pemrenue 3amau Ha onpeiesieHUE YacTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI

https://resh.edu.ru/

61

DneKkTpoMarHuTHasi IpUpoja CBeTa.
Ckopoctb cBeTa. BonHOBBIE CBOlICTBA cBETa

bubmuoreka I{OK https://m.edsoo.ru/ff0b31d0

62

Uctounnku cBeta. [IpsmonuneitHoe
pacnpocTtpaHeHue cBera. 3atMeHus ConHia
u JIyHbI

bubmuoreka I{OK https://m.edsoo.ru/ff0b3658
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3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue

63 3a7a4 Ha MIPUMEHEHHUE 3aKOHA OTPaKEHUS bubmmoreka [{OK https://m.edsoo.ru/ff0b38c4
cBeTa
64 Tpeomsiene CBeTa. 3akOH MpelIOMICHHS Bu6nuoteka LIOK https://m.edsoo.ru/ff0b3aea
CBETa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmuoreka [{OK https://m.edsoo.ru/ff0b3c5c
OTPaXCHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnast pabora "HccnenoBanue
66 3aBUCHMOCTH YIJla IPEIOMIICHUS c1'3'eT0130ro https://resh.edu.ru/
Jy4a OT yIJia MajieHus Ha FpaHuLe "BO31yX-
crekso""
VYpok-koupepennus "Micronp3oBanue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS: https://resh.edu.ru/
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
68 JImu3el. OnTudeckas cuia JTUH3EL Bbu6nuoteka LIOK https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o0pakeHi B IMH3AX bubmuoreka [{OK https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Onpeznenenue
70 (hOKYCHOTO PAaCCTOSHUS i ONTHYECKON CHIIBI bubnmoreka [{OK https://m.edsoo.ru/ff0b4206
cobuparomend TUH3b1"
71 Ypox-kouGeperims "Ontiieckue bu6nuoteka LIOK https://m.edsoo.ru/ff0c0a7e
JIMH30BbIe TPUOOPHI"
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue bubmuoreka [{OK https://m.edsoo.ru/ff0b4684
7 VpOK-KOH(bepeHuH"sI "edexTrl 3penus. Kak https://resh.edu.ru/
COXPAaHHUTH 3pEHUE
Paznosxenue 6emoro cBera B criekTp. OMBITHI
74 Herotona. CnoxeHne cueKkTpalbHbIX bu6mmoreka LIOK https://m.edsoo.ru/ff0c0f4c

uBeToB. Jlucrnepeus cera
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Jlaboparopnas pabota "OnbITHI 11O
Pa3IOKEHHUIO OEJIOTO CBETA B CIICKTP U

75 bu6mmoteka LIOK https://m.edsoo.ru/ff0cOe2a
BOCITPHUSATHIO IIBETA TIPEIMETOB MIPH UX
Ha0II0JICHUN Yepe3 IIBETOBbIC PUIbTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: AMcIepcus, MHTepepeHurs u https://resh.edu.ru/
mudpakims"
OmneiTel Pe3epdopaa u manerapHas MOJIEIb

77 pdopx P s Bu6nuoteka LIOK https://m.edsoo.ru/ff0c12a8
aToma

78 [Toctynatel bopa. Monens atoma bopa https://resh.edu.ru/
HcnyckaHue ¥ IOTJIONICHUE CBETa AaTOMOM.

79 Y . = Bu6nuoteka LIOK https://m.edsoo.ru/ff0c144¢
KBantel. JInHelyaTbie CrieKTPBI
Vpoxk-nipaktukym "HabGmionenue criekTpoB

80 POIHP " ™ 8 P bubmmorexa LIOK https://m.edsoo.ru/ff0c1550
UCITyCKaHUS

81 PagnoakTUBHOCTE U €€ BUIIEI bu6mmoteka LIOK https://m.edsoo.ru/ff0c1672
CrpocHue aroMHOTO sapa. Hykimonnas

82 p Apa- HYK Bbu6nuoteka LIOK https://m.edsoo.ru/ff0c18ac
MOJICTIb

83 PaanoaktuBHbIE TpeBpameHus. M3otomnsl bu6mmoteka IIOK https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo teme: "PagnoakTUBHEIC

84 8 " A bu6mmoreka LIOK https://m.edsoo.ru/ff0c1bd4a
MIpEeBPAIICHUS

85 [Tepuon monypacmnana https://resh.edu.ru/
VYpok-kordepenuus "PagmnoakTHBHBIS

86 P eperi 8 " bubmmoteka LIOK https://m.edsoo.ru/ff0c2126
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE
SlmepHble peakiuu. 3aKOHBI COXPaHCHUS

87 AeP peaxtl P Bu6nuoteka LIOK https://m.edsoo.ru/ff0c1c58
3apsiI0OBOTO U MAaCCOBOTO YHCET
OHeprus CBI3M aTOMHBIX siaep. CBsS3b MacChl

88 P Aep bu6mmoteka LIOK https://m.edsoo.ru/ff0c1d7a
Y DHEPTUH

89 Pemenue 3anau no teme "Snepusie https://resh.edu.ru/



https://m.edsoo.ru/ff0c0e2a
https://resh.edu.ru/
https://m.edsoo.ru/ff0c12a8
https://resh.edu.ru/
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://resh.edu.ru/

peakuuun"

90

Peakuuu cuHTe3a U geneHus aaep.
Ncrounuku sHepruu ConHua U 3BE3 ]

bubmuoreka I{OK https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenus "SnepHas sHEpPreTUKA.
JlelicTBUS paiiOaKTUBHBIX U3JIYYEHUUN Ha
JKVBBIE OPraHU3MBbI"

https://resh.edu.ru/

92

[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe

"DNEeKTPOMarHUTHOE MOJIE.
DJIEKTpOMAarHuTHbHIEC BOJIHBI. KBaHTOBBIE
SIBJICHUS"

bu6mmoteka IIOK https://m.edsoo.ru/ff0c223e

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE
SIBIICHHS"

https://resh.edu.ru/

94

[ToBTOpenue, o606menue. Jlaboparopubie
paboTsl o Kypcy "B3zaumopeiictsue ten"

bubmuoreka [{OK https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3aJ1a4 110 TEME
"TemnnoBbie MpoLECCHI"

bu6mmoteka LIOK https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TerioBsix aBurarencii”

bu6mmoteka IIOK https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX U KaYeCTBECHHBIX 3a/1a4 110 TeMe
"KII/ snexkTpoycTaHoBOK"

bu6mmoteka IIOK https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0606menue. Jlaboparopasie
paboTs o kypcy "CBeToBbIe siBIeHUS"

bubmuoreka I{OK https://m.edsoo.ru/ff0c2¢52

99

[ToBTOpenue, o600meHne. Pabora ¢

bu6mmoteka LIOK https://m.edsoo.ru/ff0c2d6a
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TEKCTaMH 10 TeMe "3aKOHbI COXPAHEHHUSI B
MexaHuke"

I'omoBas koHTpOsbHAs paboTa. [ToBTopenue,

100 0000mIenne. PaboTa ¢ TekcTaMu 10 TeMe 1 Bu6nuoteka LIOK https://m.edsoo.ru/ff0c2e82
"Konebanus u BoJIHBI"
101 Tostopenne, obodwenne. Padora ¢ 1 butnmoreka LIOK https://m.edsoo.ru/ff0c3044
TekcTaMu 110 Teme "CBeTOoBbIC ABICHHS"
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U siiepHas 1 https://resh.edu.ru/
¢duszuka"
102

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHMUS

7 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUSA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpapUKud  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKCHHE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CHUTyallMii IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aiaud B 1 — 2 nelcTBUSI, UCMONb3YSl 3aKOHBI U




bopMyIbl, CBsI3bIBaIONINE (GU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalIn3a
YCIOBHSI 3aJayd 3alUChIBaTh KPATKOE YCIIOBHUE, IMOACTABISAThH
buznyeckue BeIUYMHBI B POPMYJIIBI U MPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3HUECKON BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoBEpsieMOe  TPEANojokeHue  (Tumoresy),  pasnauyaTb |
UHTEPIPETHPOBATh TONYYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €0 pE3yjbTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3MYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEIUIOKEHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aMKCHIBATh TMOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOHM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOJIUTH  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEIIMYUHBl OT JPYro C HCIOIb30BAHUEM MPAMBIX H3MEPECHUI,
Y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjibTaTaM HUCCICIO0BaHHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEAys
NPeUI0KEHHONW MHCTPYKIMH: MIPU BBIOJHEHUH U3MEPEHUIl coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM

BCJIMYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPHUHLUIBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUSA HU3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB € MOMOLIbI0 HMX OIHUCAHHUA,
UCTONB3ysl 3HAaHMA O CBOMCTBax  (PU3MYECKHX  SIBICHUA U

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

cOOI0OICHHSI HOPM SKOJIOIMUYECKOT0 TIOBE/ICHUS B OKPYKaloIlIel cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH()OPMAIUIO, KOTOpasi SBISETCSd HPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHAI
HAYYHOIIONYJISIPDHYIO ~ JIUTEeparypy  (u3mueckoro  cojepkaHus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOTO
coJlep’KaHus, B TOM YHCIe MyOJUYHO JieiaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WIM YYEOHBIX HCCIEIOBaHUNA, MpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3uKH, COMPOBOXKIATH BHICTYINICHHUE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTh 32 BBHINOJHEHHEM IIJIaHa JEeUCTBUM, a/JIeKBaTHO OIIEHHMBATh
COOCTBEHHBI BKIJIaJ] B JCATCIbHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHUKaTHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasiindaTtb SABJICHHUA 110 OMMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SBJICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U CAMHUIIBI PU3UIECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEIUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyIHpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKCHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBIABJIATH HPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux sSBICHUM, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuaTth pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyIibl, cBs3bIBaIONINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JMaHHBIX JJI1 pelIeHHs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBbIe Al €€ pelleHus, MPOBOAUTh PAcUEThl U CPAaBHUBATH
MOJIyYUeHHOE 3HAaueHUue (U3NYECKOW BEJIMYMHBI C U3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU MTOMOLIH
(U3NYECKUX METOJIOB, UCIOJb3Yys ONMCAHUE UCCIIEJOBAHUS, BBIACIAT
IIPOBEPSEMOE IPEAIOJI0KEHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

IPOBOANTH OMNBITHI O HAOMIONCHNIO (M3MYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIE

NPENNONIOKEeHNs, coOupaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000pyioBaHUs, ONUCHIBATH X0/ OMbITA U (OPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aTaHHOM a0COTFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIAEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IUIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMBbI
SJICKTPHUYICCKUX Lereit ¢ IOoCIeIOBaTeIbHBIM U napajijicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIOBHEIC 0003HaUYCHHUS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUIECKOTO UCTOIh30BaHUs (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0e30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY XKAroIleH cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIONIUMXCA 3HAHUM MU MYTEM CpPaBHEHMUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJSIPHYIO JINTEPaTypy (QU3UYECKOr0 COAEp:KaHUS, CIPAaBOYHBIC
Marepuaisl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMUCbMEHHBIC U KPAaTKHE YCTHBIE COOOIICHUS,
0000mass wHGOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIIbCKON NEATEIBHOCTH, IIPH  3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[Uei

1.20

P BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemiath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiinydaTtb SABJICHHUA 110 OMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, IMPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh TIpaUKM  U3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 W3Y4YEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3a7avd (OMHMpaOIIHecs] Ha cUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYIbI, CBSI3bIBAIOIINE
¢usznyeckne BETUMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3alMCbIBATL KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HUIIN
M30BITOYHBIC JAHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
AJig pelICHUA, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAaUYeHUS (PU3HUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBHIE MOXXHO PpEIIUTh TPH ITOMOIIH
(Gu3MUECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIATH
IIPOBEPSIEMOE  TPEIIIOIO0KEHUE, OLICHUBATh IIPAaBUIBHOCTH IOPSIKA
IIPOBEICHMS UCCIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTaThl HAOTIOICHHIA U OTIHITOB

1.9

IPOBOIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAaMOCTOSATEILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHMWS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HauCHHE H3MepseMON BeIMYUHBI ((POKyCHOE
paccTosiHue CcOOMparoIie JMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTENHHOTO IPHOOopa)

NPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IUIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH B BHJC Ta6J'II/IHI/I




rpaduKoB, IeaTh BIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHMs]  (U3NYECKUX  BEJINYMH:
IUITAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HM3MEPEHHUs, Cleays MpPeUI0KEHHOH WHCTPYKILIHH,
BBIUMCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOoaTh MpaBWJIa TEXHUKH O€30MacHOCTH Mpu  padore ¢

"1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeJIb aTOMHOTO SI7pa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIMCAaHHUS, HCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHX SBICHUHM ¥ HEOOXOJMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS MOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBE/IEHUS B OKpYKaloIllIel cperie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPKaHUsI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUs  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJTHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHEeT; BiIageTe NpUEMAMH

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBanusi WHPOPMALUU U3 OJHOMN




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAIMM M3 HECKOJBKUX MCTOYHHKOB (PU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISTh Pe3yJbTaThl MPOEKTHON HIIH
UCCIIEOBATEIbCKON  AEATENBbHOCTH, IPU  3TOM  TPaMOTHO
MCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeina
(GU3UKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspeniaTh KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JJE€MEHTAa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

®uznka — Hayka O mnpupone. SBIeHUS NPUPOABI.
dusugeckue SABJICHUS: MCXaHHNYCCKHUC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusndeckue BenWuYWHBL.  M3Mmepenue  puznuecKkux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTs

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAy4HBI METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAaHOBKaA Haquoro BOHpOCﬁ, BBIABHXCHHUEC THUIIOTEC3,
SKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onwucanue GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue pabOTHI:

#iHtPar#H##113MepenHne pacCcTOSIHUM.
###Par###I3mepenne 00bEMa JKHIAKOCTH W TBEPAOTO
Tena.

#H##HPar##H#OnpenesieHre pa3MepoB MaJbIX TEJl.
##tPar#H#H#l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUUKa TeMIIepaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  ONBITBI,  JI0Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#HPar#H ]| BukeHune JACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEeMIepaTypou.

bpoyHoBckoe nBmxkenue, muddys3us

23

B3anmoneiicTBHe YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC




#H##Par### ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTATUIMYECKUX) Tel.

2.4 B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJIEKYIISPHBIM
CTPOCHHEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
#H##Par###01enka quaMerpa aToMa METOJIOM PSI0B (C
ucrosb3oBanueM pororpaduwii).

2.6 ##HPar###ONDBITEL IO HAOMIOAEHHIO  TEIUIOBOLO

pacHpeHus ra3os.
HH#HPar###OnbpITel 0 OOHApY)KEHUIO JCUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunyeckoe IBUKEHHE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKCHHE
#H##Par##H#CKopoCTb. Cpennsis CKOpOCTh npu
3.2 HEPAaBHOMEPHOM JIBW)KE€HUHU. Pacdy€r myTu M BpeMeHH
JIBUKECHHUS
SlBnenne uHepnuu. 3akoH HMHEpUUH. B3aummopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #H#HPar### InotHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 ###Par###IBnenue Tarorenuss u cuna Tsokectu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTh
38 Cuna Ttpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H##HPar#H##Crio)KeHre CUJl, HAMpaBICHHBIX 10 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpezesieHe  CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuka B OKHUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMOOWJIT W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS OpycKka WIH IIapuka Io
HaKJIOHHOM  IUIOCKOCTH. OmnpenesieHnue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKHUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tella U

XapakTepa COIPUKACAOLINXCS TOBEPXHOCTEN

dusnyecKkue SABICHUS B IPUPOJEC: NPUMEPHI JBUKCHHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTE U TA30B
al Hasnenue TBEpAoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
42 JlaBneHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIepaTypbl
43 Ilepenaya naBieHHst TBEPABIMM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackais. [lHeBMaTHYeCKHE MaILIMHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapocratndeckuii mapagokc. CooOmaronmecs: Cocyapl.
I'mapaBnuueckre MeXaHU3MbI
ATtmocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHbl
45 CyIIIECTBOBaHUSI BO3AYHIHON 000m0ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPSI
46 Wsmepenne armocdeproro nasienus. I[lpubopsr s
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
JlelicTBME KUIAKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBamomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTPYXKEHHONH B IKUIAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMICH CUJIbI, IEUCTBYIOIEH Ha
TEN0, NOrpyxEéHHoe B  kuiakocTtb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMA
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHME  JIOAKA M ONpEAcIICHHE €€

TPy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B NIPHUPOAE: BIIASIHUE
aTMoc(epHOro NaBJIeHHS Ha )KUBOH OpPTaHW3M, TIJIaBaHHE

pBIO

4.11

TexHU4YecKne yCTPOMCTBA: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOAA, THUAPABINYECKHM IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanundeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocThle MeXaHHW3MBI: pblyar, OJOK, HAaKJIOHHAs
' m10cKoCTh. [IpaBuiio paBHOBECHS pblyara
54 [Ipumenenue nmpaBusa paBHOBECHs pbhlyara K OJ0Ky
«3onoToe  mpaBwio»  MexaHukd.  Koadduiment
5.5 IIOJIE3HOTO JNIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTUM TeJa, MOJHITOrO Hall 3eMIEH
5.7 Kunernueckas sHeprus
53 [Tonnas MexaHuyeckass HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHUsI MEXaHUUYECKOU SHEPTUU
59 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBl CHIIBI TPEHUS TPHU
PaBHOMEPHOM JBM)XEHMM Tella 10 TOPU30HTAJIBHON
noBepxHoctu. MccienoBanue yclOBUM  paBHOBECHS
ppuara. Msmepenune KIIJ[ HakJIOHHOM IJIOCKOCTH.

N3ydenune 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABHKHBIM OJIOKW, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKON
61 TEOpUM CTPOEHHs BelecrBa. Macca u  pa3mepsl
' MoJsieKyl.  OmbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
I0JIOXKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS
6.5 TermioBoe pacuiupeHne U cxaTue
66 Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTHIO
. TETJIOBOTO ABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIionepeaaya U CoBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4CHHE

KonnyecTBO  TEIUIOTHL VYiaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MaBiIeHUs
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphbl KUIMIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUMBa. Y IeJbHAas TEMJI0Ta CrOPaHUs
[Mpuanumer  paboTel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsa. TemIoBbBIC ABUraTEId W 3alllydTa
OKpY>KaloIleu cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPIHHU B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHHPar###OnBITEI IO  OOHAPY)KEHUIO JIEUCTBUS CHII
MOJIEKYJIIPHOTO MIPUTSKEHUSI.
H#HH#Par###ONBITBIL 10 BBIPAIIMBAHUIO  KPHUCTAIOB
MOBAPEHHOM COJIM WIIM caxapa.
#HHPar###OnbITE o HaAOJIFOIEHUTO TEMJIOBOTO
6.17 pacCLIMpPEHM Ta30B, )KUIKOCTEN U TBEPIBIX TEIL.

#HH#HPar#H#Onpenenene AaBiIeHUs Bo3/lyXa B OajuloHe
LITTPULIA.

HHHPar##H#H#ONBITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKXACHUA.

###Par### IpoBepka TMUNOTE3bl JTUHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOU




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue W3MEHECHUS BHYTpPEHHEM
SHEPTUM Tejla B Pe3yJbTaTe TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#t#llccienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIUBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEILIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCapeHusl.
#HHPar###OnpeneneHie  OTHOCUTEIIBHOM — BJIAKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHre yaeabHONW TEIIOThI TIIaBJICHUS

JIbaa.

6.18

dusnueckue SBICHUS B INPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KalWULIpHbIE SABICHHMS B IPHUPOJE,
KpUCTaJIIBl B IIpUpoae, usnydeHnue CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HWHES, CHera.

6.19

TexHudyeckne  yCTpOMCTBA:  KAWULIAPBL, IIPUMEPHI
UCIOJIb30BaHUS KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEll OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXTy TEJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

noss. [IpuHIUI Cyneprno3uiMu AIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS
' AIEKTPUUYECKOTO TOKA. VICTOUHHUKHU MOCTOSIHHOTO TOKA
evictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUYECKOE
7.8
HaIpsHKEeHUe
9 ConpotuieHue MPOBOTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa Jy1sl ydacTKa enu
[locnenoBarenbHOE W HapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJNeKTpUUeCKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrossuHbIE MarHuThl. B3auMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHOoe TmoNe 3eMiid U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
7.18 OneiTel  @Papanes.  SIBieHHe  3IEKTPOMarHUTHOMN




naaykuuu. [pasumno Jlenna

DNEeKTpOreHeparop. CnocoObl MOJTy4eHUS
7.19 ANEKTPUUECKOM SHEPTUH. DNEeKTPOCTAaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTryeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO JIEKTPU3AIUN TN HHIYKITUEH

Y TIPU CONPUKOCHOBECHHH.

UccnenoBanue nA€MCTBUS DJIEKTPUYECKOrO TMOJs  Ha

MIPOBOAHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBI AJICKTPUUECKON Ienu

MMOCTOSIHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PEe3UCTOpE.

OmbITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEUeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSOKEHUA TIpU
IIOCJIEZIOBATEIbHOM  COEIMHEHHUU JBYX PpPE3HCTOPOB.
[IpoBepka mpaBuia [l CHIJIBl TOKA IPH MapaieTbHOM
coequHeHNH  pe3uctopoB.  OrmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIICJISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsHKEHHS
Ha Heil. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MArHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOwveauHeHMH U pazaeneHun. lccnegoBanue
NEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBjieHHs Toka B Karymke. 3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IOJIsI Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4eHHue paboThI
3JIEKTPOJBUTATES. N3smepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ WHAYKIHUN:
HCCIIeNOBaHUE M3MCHEHHN 3HAauYeHUSI U HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHUE
ABICHUsT B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMJId, aper( MOFOCoB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHEC

7.22

TexHHYecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETp, PEOCTaT, CUETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpPEeIOXPAaHUTENHN, JIIEKTPOMATrHUT, JJIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEPaTOp MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COACPHKAHUS
pazzena
MEXAHUWYECKMUE SBJIEHUA
Mexanuyeckoe IBHKEeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#i#H#Par###HepaBHOMEpHOE MPSAMOIMHENHOE ABU)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE

8.5
JIBUKCHHEC
8.6 #iHPart##CBoOonHOe manenue. OnbiTel ["ammes
#i#H#Par###PaBHOMEpPHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 [lepuox m yacrota oOpamieHus. JIuHeiHass U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE
8.8 [Tepssriit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HH#Par##H# [puHIIUTT CyneprO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHS,
813 CHUJIa TPEHUS TTOKOS, IPYTHE BUJIBI TPEHHUS
14 #HH#Parf##Cila  TSOKECTM W 3aKOH ~ BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpeHue CBOOOIHOTO MaIeHus
JBwxenue  1uianer  Bokpyr  Comnna.  Ilepas
815 KocMHuYeckasi ckopocTb. HeBecoMocTh U ieperpys3ku
PaBHOBecue MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
#i#H#Parf##PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 ocb10 BpanieHus1. MomeHT cuibl. LleHTp Tshxectn
8.18 Nmnynsc Tena. U3menenne nmmynsca. IMnynbce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HHPar###PeakTHBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUH U pabOThI
[lorenunanpHass dSHeprus Tena, MOJHATOTO  HaJ
523 MMOBEPXHOCTHIO 3eMIIn
8.24 IToTeHunanpHas 3HEPTUs CKATON IPY>KUHbI
5 ###Par###Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKON 3HEprUn
8.26 HH##Par###3aKkoH coXpaHEeHUs MEXaHUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPH PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAl HEUYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT cCculibl HOpPMaJbHOTO JaBieHusd. OmnpexneneHue
KodpduureHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KEcTKOoCcTU TpykuHbL. OmpeneneHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBIDKEHHH TeJa IO
TOPU3OHTANILHON MoBepxHOocTH. OmnpeneneHue padOThI
CWIBl  yOPYrocTM  IpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJICHUSA B npnpoz[e: HpI/IJII/IBBI U OTJIUBBEI,
nBr>keHue T1iaHeT COJIHEUHOM CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKH

MOJIOXKEHU S, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe napmxenne. OCHOBHBIE XapaKTEPUCTHKH

> Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPYKUHHBINA MAasITHUKH.
' [IpeBparenue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHbIE KoJjeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHM4YeCKHe BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHIE BOJIHBI

9.5 3ByK. ['poMKOCTH M BbICOTa 3BYKA. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHre 4YacTOTBl M TepuoAa  KoyieOaHUi
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHne 4YacTOTBl M TepuoAa  KoieOaHUi
MPYXUHHOTO MasgTHUKA
97 HccnenoBanne 3aBUCMMOCTH TiepuoAa  KoJjeOaHui
' MOJBEIIEHHOTO K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHUi
MPYXKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoja KoseOaHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbL. M3Mepenne yckopeHus CBOOOTHOTO MaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHuUeckne YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

YIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana 3neKTPOMAarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BoustHOBBIE CBOlICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHIIBHOTO TenedoHa
Ouznyeckue SBICHUS B MpUpPOAE: OHOIOTHYECKOE

10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3HU




11

CBETOBBIE ABJIEHUA

11.1

JlydyeBast monensb cBera. IcTouHnkU cBeTa

11.2

[IpsamonuHeliHOE pacipOCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs

CBCTa

11.4

IIpenomiieHne cBera. 3aKOH IIPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JInnza. Xon tydeit B IMH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKOTa |

TCICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

JaIbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.

CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera

11.9

[IpakTrueckue pabOTHI:

#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTPa’KEHMsI CBETOBOTO JIy4ya OT yrja MaJcHusl.
#HH#HPar#Ht#l13yueHne  XapakTepUCTHK  H300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.

#i#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IIPEJIOMIIEHUSI CBETOBOIO Jiyya OT yIJla NaJeHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIei JIMH3HI.

###Par###Onpenenenne  (HOKYCHOTO pacCTOSIHUS U
OINITUYECKOM CHJIBI COOMpArOIEH JTMH3BL.
#H#HPar###ONBITEL IO pa3ioXKeHHI0 Oenoro cBera B
CIIEKTP.

HH#H#Par###ONBITHl 10 BOCIPUATUIO IBETa IPEAMETOB

MIpU UX HAOJIOICHUU Yepe3 IIBETOBbIC (DUIIBTPHI

11.10

®dusnyeckue sABICHUS B npupoje: 3armeHust CoyHIa 1
JlyHbI, 1[BETA TEN, ONTHUYECKUE SBICHUS B aTMocdepe

(uBeT HEOA, pedpakius, paxyra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
11 Omeitel Pezepdopna w mmanerapHass MoJenb aroma.
' Mogens aroma bopa
192 Hcnyckanve u morjioileHue cBeTra aTtoMoM. KBaHTBHL
' JInneluaTeie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenue aromHoro snpa. HykiionHas Mojenb
) aToMHOTO siapa. M30Tomnsl
15 PagnoaktuBubie mpeBpamienus. Ilepuwon momypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsii0BOro U
' MacCOBOT'O YHCET
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTHA
. Comnnua u 3BE371
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' W3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGnronenne CrolomHbIX W JMHEHYATBIX  CHEKTPOB
1210 U3IIy4CHHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
®usznyeckue SBICHUS B TMPUPOJE: E€CTECTBEHHBIN
PaaNOAKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 paaOaKTUBHOE W3JIYYEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4EHUHW HA OpPraHu3M
YelioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSA3M
U II03HABa€MOCTH SIBIEHMHM MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieli poau (GU3MKHM B Pa3BUTHUHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3NYECKUX 3HAHWK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKIJAJAEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JABUKEHUU Kak
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (U3NYECKOH CYIIHOCTH SIBJICHUN HPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOe SBICHHUE;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UYECKUX SBICHUN
B OKpYXalOlIeM MHpe, BBbIAEISAS UX CYIIECTBEHHBbIE CBOMCTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara U CHUMBOJHUYECKOTO
sI3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJIsl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MMponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Yys (bnznqecm/le BCJIIMYHUHBI

Brnagenune OCHOBaMH METOZOB HAay4yHOTO TIO3HAHUS C Yy4ETOM
coOuIrO/IeHHsT TIpaBUI O€30MacHOr0 TpyJa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO MHCTPYKIUHU, OMHUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJCHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 ~ YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHUC BCJIIMYUHBI U AHAJIM3UPOBATL IMOJYYCHHBIC PE3YIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ CcOOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTD HUCCIICAOBAHUC 10 HHCTPYKIUHU, NpeaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH B BUJE TaONIULl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICOOBaHUA

[TonnmManue  XapakKTepHBIX  CBOWMCTB  (DU3WYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH M TBEPIBIX TeJl, IMJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTONB3Yysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3alIUCBIBATH KPATKOC YCJIOBHUC 3a/ayiu,
BBISIBIISITh HEJIOCTAIOININE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMI:I€ JJIA eé pCIICHMs, UCIIOJIb30BATh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

bu3nyecKoil BETNYNHBI, TOTYYEHHON IPU PEIICHUH 3a7aun

YMeHne XapakTepu30BaTh NPHUHLUIBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHUCIJI€ OBITOBBIX NPHUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HeoOXoauMmble (Qu3HUecKue




3aKOHOMEPHOCTHU

10

YMeHHe WCHoJibh30BaTh 3HAaHUS O (PU3WUYECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Il oOecrieyeHHs O€30HacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUH (PHU3UKH U TEXHOJIOTHH

AJI palfiMOHAJIBHOTO ITPUPOA0IIOJIB30BAHNA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAIIU
(U3MUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUil HAY4HO-TIOMYJSAPHYIO JIUTEpaTypy
(bu3NYECKOro colep:KaHus, CIPaBOUYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYrylO; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. (CuctemMa  orTcuéra.

OTHOCHUTEIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna nms

1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOTMHEWHOE JBIKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOECKIUU
NepeMelIeHNs, TYyTH, KOOPAWHATHl TMPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHT
3aBUCHUMOCTh KOOpJIMHATHl Tella OT BPEMEHH B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JBUKCHUS
2
Sl =v,, #1+a,* ;
2
@opMynbl UISI TPOCKIIUU TEPEMEIICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, TIPOEKIMH TMEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
1.5 BEpPTUKANU (JIBWKEHUE TejJa BHHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHHU ISl TPOEKUUH YCKOPCHHS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJIEHWU Teja TI0

BEPTUKAIH

1.6

CKopocTh pPaBHOMEPHOIO JBM)KEHHS Tejla MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU UYEpEe3 PaauyC OKPYXKHOCTHU U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTEILHOTO

yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

dopmyra, CBSI3BIBAIONIAS IEPUOJT M YACTOTY OOpAICHHUS:

Vo= ?

1.7

Macca. I1notHocts Bewmecta. Popmyia 1 BBIYUCICHUS ITIOTHOCTH:

_om

P=%

1.8

Cuna — BektopHas ¢pusudeckas BennynHa. CloXeHue cuil

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:

Fy y=-F

1.12

Tpenue nokosi U TpeHue ckoibxeHus. Dopmyrna A BHIYUCICHUS MOAYIISI CHUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:

my -M,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyia a7 BBIYUCICHUS CHITBI TSKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr CousHia. [lepBast kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3MUYEcKas BeTHUHHA.
P=mi

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JISI 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHHNE

1.17

Mexanuueckast pabora. @opmyrna Asisi BBIMUCICHHUS paOOThI CUIIBL:

A=Fsooscx

Mexannueckass MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

H!Uz
Ep=—r

Teopema o kuHeTHUYECKOM HEPTHH. DopMyria sl BBIYUCIECHUS TOTEHIUATBHON




OHCPIruu T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;.+E »

L19 3aKOH COXpPaHEHHSI MEXaHUYECKOHN sHepruu. Popmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: F = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH IIPU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J0TOE TPABUIO» MEXAHUKH.

Poruar. Mowmenrt cunsi: M - FIL.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[MoxBwxHBIN 1 HenoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
= Aﬂmma
A‘S&TI:E"IBEE&H
JaBiienue TBEpIOTO TENA.
®dopmya 7151 BBIYUCIICHUS TaBJICHUS TBEPIOIO Tena:
F
pP= G

191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHrEe BHYTPHU KUAKOCTH.
®opMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKWBAIOIIEH CHUJIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU Ta3:

1.23

F_jlm_ =pgV

Ycnopue miapaHus Teja. [lnaBanue CYAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue kojaebanus. BeiHyKneHHbie konebanus. Pezonanc

1.27

MexaHn4decKrue BOJIHEL. HponoanHe N IIOIICPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'PaHULIE

IByX cpell. IH(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBI, KECTKOCTH
OPYXKUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHIIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KOJICOAHUH TPYKUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, ICMCTBYIOIIEr0 Ha phlvyar;
paboThl CHJIBI YNPYrOoCTH HpHU MOABEME TIpy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIBbEME TPYy3a € MOMOUIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIbKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHNEHU
negopManuu MPYXUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHA HarpaBIISOLICH;
nepuoa (4acToThl) KoyseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEJIOBAaHUE HE3aBHUCHUMOCTH TIEpHoJa KOoJIeOaHH HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHI JBUKEHHUS C pPa3IMYHBIMU
CKOPOCTSMHU B )KMBOW M HEXKUBOW MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE IBUKCHHUE JKMBBIX OPraHHU3MOB, PblYard B TEJE YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, HYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecs COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucramnuueckue u amopdHsie Tena

57 JBrxenne wyactun BemiectBa. CBS3b CKOPOCTHM  JBHUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpEeHHE U CKaTUE

2.5 TermmoBoe paBHOBECUE

26 Buyrtpennsst sHeprus. Pabora u Teruiomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buapl Temionepenaydn: TEmIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue wu oxnaxnenue Tten. KomuuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOIO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UCIapeHuss M KoHAeHcauuu. KuleHwe IKHIKOCTH. YJenbHas TemloTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxxnocts BO3myxa




2.12

[InaBnenne w Kpuctaymuzanus. 3MeHeHWe BHYTPEHHEH »JHEpPruu npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Mpunnuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

Ipakxmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOro LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP;, KOJMYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM LWIMHAPOM, ITOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jpfa. MccnenoBaHwe M3MEHEHHS TEMIIEPATYpPbl  BOABI  MPHU
Pa3TUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiaeii BOZbI; Ipoliecca HCrapeHust

2.16

Qusuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIIGHUS B NPUPOJE, KpPUCTAJUIBl B mpupoje, usnydeHue CoiHila, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Dnektpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsia

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. IlpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsnoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYeCKHil TOK. JleicTBHs 35iekTpuyeckoro Toka. Cuia Toka.




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

DJIEKTpUIECKOe COMPOTUBIICHUE. Y ICITFHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma a1 yyacTka anekrtpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE POBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:I=1+1; Rzi.
2 2 P
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 31€eKTpHUecKoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3anmmomelcTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I0JIS HAa IIPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW UHAYKIMU. [IpaBuio Jlenma
Ilpaxmuueckue pabomol
W3mepeHnue  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIovka), OT HaIpsOKEHUsT Ha KOHI[aX IMPOBOJHKKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIEI0BATEIEHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIoCcoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
OPEeIOXPAaHUTENH, DSJICKTPOMArHHUT, OJJIEKTPOJBHUTaTEeNIb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHeIe BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBasa mozenb ceta. [IpsamonnHeiHOE pacipOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkaino
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Hucnepcus cBera
394 JInnza. Xox nyueir B nuH3e. OKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ipakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUJIBI coOWparomiell JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIiei TMH3bI (10 CBOHCTBY pPaBEHCTBA Pa3MEpOB MPEAMETa U
M300pakeHMs, KOTJa MPEAMET PACIoJIOKEH B JIBOWHOM (OKYyCeE), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### IccnenoBanne CBOMCTBA HM300paKEHUsS, MOTYYECHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHUS (HOKYCHOTO PACCTOSHHS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MpeJoMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupoode. 3armeHus ConHua u JlyHbl, 1nBera Ten,
' ONTHYECKHUE sBJICHUS B aTMoc(epe (11BeT Heba, pedpakius, paagyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBOJIBI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oeta-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbba-yactuil. [manerapHas Moaenb aToma

4.3 CocrtaB aroMHOTr0 sifjpa. M3oTomsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIM  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4eHUE NPUPOJHBIX MHHEPAJIOB,
JIEHCTBUE PAAUOAKTUBHBIX U31y4YEHUN HAa OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka
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