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HOACHUTEJDBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOIO 0011ero oOpa3oBaHus
COCTaBJICHA HAa OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUsS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeIbHON MPOrpPaMMBbI, MPEIACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Dusukay.

CopepxxaHue mnporpaMMmbl IO (PU3MKE HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaIOIIMXCS W OPTaHU3ALMI0 H3YYCHHS
¢bu3MKM Ha NEeATeNTLHOCTHOM OCHOBe. B mporpamme mno (usuke y4uTHIBAIOTCA
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEMETHBIM pe3yjibTaTaM 00yUYEeHUSs, a TAKKE
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMUsl.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpeiesieHe yueOHOro MaTepuaia
o rojgaM o0yueHus (Mo Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHHUs] TE€M, OCHOBAaHHYIO Ha JIOTMKE PA3BUTHSA NPEIMETHOIO COJAEP)KAaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIIXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKOU
NOMOILM YYUTENIO B CO3/JaHUU paboveil mporpaMmMbl IO Y4EOHOMY IPEIMETY .

dusuka SIBIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHbBIX
OPEIMETOB, IOCKOJbKY (PU3MUECKHE 3aKOHBI JIE)KaT B OCHOBE IIPOLIECCOB H
SBJICHUW, W3y4yaeMbIX XUMHEH, OHOJOTHEeH, acTpoHOMHEH U (Qu3nUecKoi
reorpaguedi, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MUpa,
IOpeaocTaBisieT HauboJiee sICHbIE 00paslbl NPUMEHEHHs HAay4YHOTO METO/a
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3UYECKOr0 0Opa30oBaHUsI B CTPYKType OOIIEro
0o0pa3oBaHus COCTOMT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHON TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEIIOJIaraeT OBJAJCHHE
CIIEIYIOIMMU KOMIETEHTHOCTSIMHU, XapaKTEpHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHHUSI,;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e UHTEPOPETHPOBATH  JIAHHBIE W  HCIOJb30BAaThb  HAay4yHbIE
JI0KA3aTeNbCTBA JIsl OJYYEHHUS BBIBOIOB.

[lenmn wusyueHus ¢GU3NMKKM HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE  00I€00pa30BATENbHBIE NPOrPAMMBI, YTBEPXKIEHHON pELIEHUEM



Konnerun Munucrepcrsa npocseienus Poccuiickoit deneparuu (mpoTtokon ot 3
nexadbps 2019 r. Ne [TIK4BH).
eau ndyyenus Gu3NKuU:

npuoOpeTeHre HWHTEepeca W CTPEeMJICHHs OOYydYarIIUMXcsi K HaydyHOMY
U3YUYEHUIO TPHUPOJbI, PA3BUTUE UX HHTEIJIEKTYaJbHBIX W TBOPUYECKUX
CHOCOOHOCTEH;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUS U (DOPMUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBIICHUSIM;
dbopMupoBaHHEe HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjibTaTa H3y4YeHUs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUEe TPEACTABICHUN O poiu (U3UKH JJIS Pa3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE  MpPEACTaBIEHMHA O  BO3MOXHBIX  cdepax  Oynymiei
Ipo¢eCCHOHATILHON JIeITSIIPHOCTH, CBSI3aHHON ¢ (DPM3MKOM, ITOArOTOBKA K
nanbHeieMy o0y4eHHI0 B 3TOM HalpaBIICHUU.

JlocTmkeHne STUX Ieliell mporpaMMbl MO (pU3MKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 0OECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpHOOpEeTeHHe 3HAHWA O JHUCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

npuoOpEeTeHNEe YMEHHI OIMUCHIBATh U OOBSICHATH (PU3MUECKUE SIBIICHUS C
UCII0JIb30BaHUEM MOTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIICHHS MPOCTEUIINX PpACUETHBIX 3aJady C
UCIIOJIb30BAaHUEM buznuecKkux MOjIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOHBIE SIBJCHUS U BBITIOIHATH OMBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIbHBIE HCCIENOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPopMaIuen (HU3NYECKOro COJEpIKaAHUS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu npodeccuoHaIbHON AeSTENbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3UUECKON HAYKHU.

Ha wusyuenue ¢usuku (6a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

obpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeIeNi0), B 8
Kiacce — 68 JacoB (2 vaca B Hezento), B 9 kimacce — 102 gaca (3 yaca B HEACIHIO).

[Ipennaraemseiii B mporpamme mo (Gpu3nke NmepedeHb JIa0OpaTOPHBIX PaboT u
OTIBITOB HOCUT PEKOMEH/IATENbHBIN XapaKTep, YUUTEIb JIeJacT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT MU OMBITOB C YYETOM HWHIMBUAYAJIBHBIX OCOOCHHOCTEU
00yyYaroImXxcsl, CIUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHU, MpeJIaraéMbIX B paMKax
OCHOBHOT'0 TOCYJJapPCTBEHHOTO PK3aMeHa 1Mo (hu3nKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka v €€ posib B NIO3HAHUM OKPY’KaIOIIero Mupa.

®uszuka — Hayka o npupojne. SBienus npupoxasl. OuUznyUecKue SIBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JIICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckue BenuuuHbl. M3Mmepenue ¢uzmveckux BennunH. Duzndeckue
npubopsl. [lorpenHocts n3mMepenuii. MexayHapo iHasi CUCTEMa €IMHMII.

Kak d¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAYUYHBINT METOJ] TIO3HAHUS: HAONIOACHHUE, IMOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIJIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmo1aeMoro siBjeHus. Onucanue GU3nuecKux SBJICHUM ¢ TOMOIIBIO MOJCIICH.

Jemoncmpauuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbIC

SIBJIICHHSL.
2. ®duznyeckue TpuOOPHI U Mpolieaypa IPSIMbIX U3MEPEHHUN aHATOTOBBIM U
U (HPOBEIM TPUOOPOM.
Jlabopamopnuie padbomul u onvimol.
1. OmnpeneneHue 1EHbI JEIEHUS IKaIbl U3MEPUTEIBLHOIO MPUOOpa.
2. H3mMepeHue pacCTOSHUN.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.
4. OmpeneneHue pa3MepoOB MaJbIX Tell.
5. M3Mepenue Temmneparypbl MPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccrenoBaHus MO MPOBEPKE TMIOTE3BL: JAJBHOCTH IOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJIblle, YeM OOJIbIe BBHICOTA
MyCKa.

Pa3zneun 2. IlepBoHayaibHble CBe/IeHNUSI 0 CTPOEHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmkenne dactun BemecTtBa. CBS3b CKOPOCTH JIBMKEHHMS 4YacCTHUIL[ C
TeMrieparypoil. bpoyHoBckoe aBwkenue, nuddysus. BzammopeiicTBue yacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(KpUCTaJUIMYECKUX) Ted. B3auMOCBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M UX aTOMHOMOJICKYJISAPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauyuu.

1. HabGmrogenune OpOyHOBCKOTO JIBUKEHUSI.



2. HaGmoaenue muddysun.
3. HaOmronmenuwe  sBiI€HUI,  OOBACHSIOIIMXCA  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomout u onvimel.

1. OueHka JuamMeTrpa aromMa METOAOM PpsAaoB  (C  HCHOJIb30BAHUEM

dororpadmuii).
2. OnbIThI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPY’KEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOJAEeHCTBHE TeJl.
Mexannueckoe JIBHKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MpPHU HEPABHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUA.
SBnenue uHepuuu. 3aKOH WHepUUU. B3aumojnelcTBue Ten Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBMKEHUsA Tel. Macca Kak Mepa HWHEpPTHOCTU Tea.
[InoTHOCTH BemiecTBa. CBS3b IIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.
Cuita kak XapakTepucTHKa B3auMoAeucTBUs Ted. Chia yInpyrocT U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBIIEHME TATOTEHHS M CUia
TskecTH. Cuiia TSKEeCTH Ha Apyrux ruiaHetax. Bec tena. HeBecomocTs. CroxkeHune
CWJI, HANPABJIECHHBIX MO OAHOM mpsmoil. PaBHoaelcTByromas cui. Cuiia TpeHUs.
TpeHue CKoNbKEeHUs U TPeHHUE TTOKO0s. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenue MexaHUUYECKOTO JBUXKEHHUS Tela.
2. H3mMepeHne CKOPOCTH NPSIMOJIMHENHOTO JBUKEHUS.
3. HaGmronenue siBneHus MHEPIINH.
4. HaOmroieHre u3MeHeHUs! CKOPOCTHU MPU B3aUMOICHCTBUU TEIL.
5. CpaBHEHHE Macc IO B3aUMOJCHCTBUIO TEL.
6. Clio)KeHHE CUII, HAITPaBJIEHHBIX IO OJHOU MPSAMOIA.
Jlabopamophuie pabomot u onvimel.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUIKOCTH,
MOJIENU BJIEKTPUUECKOr0 aBTOMOOMIISI M TaK Jiajee).

2. Omnpenenenve cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapHKa I0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, NEMOHCTPUPYIOLIKME 3aBUCUMOCThH pacTsbKeHHUs (aegopmanun)
MPY>KUHBI OT MPUII0KEHHOM CUIIBIL.

5. ONbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBLKEHUSI OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHS U yBEIMYEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJE€HHUS Tra3za OT 00bEéMa, Temmeparypbl. llepemaua naBneHus
TBEPIBIMU TEJIaMH, XKUAKOCTAMH W razamu. 3akoH Ilackana. ITneBmaTmueckue
MalIHbl. 3aBUCHUMOCTb JAaBJICHHUS XKUIKOCTH OT IIyOuHBI. ['Mapoctatuyeckuii
napanokc. Coobiaromuecs cocyabl. [ 'napaBirnueckue MEXaHU3MBI.

AtMocdepa 3emun u atmochepHoe maBieHue. [IpUYMHBI CyIIECTBOBAHUS
BO3ayImHON 00osouku 3emin. Onbit Toppuuennu. M3mepenue atrmocdepHOro
JaBjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 n13MepeHust aTMOC(HEPHOro TABJICHHUS.

JlelicTBHE )XUAKOCTH U Ta3a HA NMOTPYKEHHOE B HUX TeJO. BriTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIEPATYypPHI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

CooOmaroiuecs cocy/Ibl.

I'mppasinnueckuii mpecc.

[TposiBnenue neicTBust aTMOC(HEpHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00BbEMA MOTPYKEHHOW YacTU

o UV kA wN e

TCJIa U INNIOTHOCTH KUJIKOCTH.
PaseHcTBO BBITaJIKI/IBaIOH_ICﬁ CHUJIbI BECY BBITCCHEHHOM KHUIAKOCTH.

~

8. YCIOBHE IUIaBAHUS TEII: IUIABAHUE WJIU MOTPY>KEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnuie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJE OT 00bEéMa MOTPpyKEHHOH B
’KHJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOIIEH  CWIIBL, JICMCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJO
B ’KMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEHUCTBYIOIIIE Ha TeNOo B JKUIKOCTH, OT O00BEMa TMOTrPYKEHHOW B
JKHJIKOCTh YaCTH T€jia U OT IJIOTHOCTH KHJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpeAEIICHUE €€ IPy30H0ABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanudeckasi pabora. MOITHOCTb.

[IpocTeie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuiio

paBHOBecusi pbiuara. [IpuMeHeHue mpaBwia paBHOBECUS pblyara K OJIOKY.



«3o0n0otoe mnpaBuno» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. Kunermyeckas W NOTCHUMAIbHAsE DHEPIHUs.
IIpeBpaleHre 0THOTO BU/Ia MEXaHUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
SHEPIUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamophuie padbomoul u onvimel.

1. Omnpenenenue pabOThl CHIBI TPEHUS NMPU PAaBHOMEPHOM JBIKEHUHU Teja

110 TOPU30HTAIIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBUN PaBHOBECHS pblyara.
3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHHUsI MEXaHUYECKOU DHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca W pazMepbl aTOMOB U MOJIEKYJ. OmNbITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEI HA OCHOBE IIOJIOKEHHN MOJEKYISIPHO-KNHETUUYECKON TEOPHUHU.
CmaurBaHu€ U KaNWJUISIPHBIE sIBIEHUS. TennoBoe paclinpeHue U CKaTue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILUIOBOT'O JIBHXKEHUS
gactull. Buytpenusas osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUHU:
Teryionepeaaya U COBEpLICHUE paboThI. Buasl TEIJIONEpEAAUH:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BENIeCTBa. TemIooOMeH H
TEIJIOBOE paBHOBecHe. YpaBHeHUE TerioBoro Oamanca. I[lnaBnenuwe wu
OTBEpPACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u koHaeHcanusa. Wcnapenuwe. Kumenue. YaenbHas Tersora
nmapooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHUS OT aTMOCGHEpPHOTO
JTABJICHUSL.

BrnaxnocTe BO3yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJI0TA CTOPAHMUSL.

[Tpunnuner padotel TemioBbix npurareneit KIIJ TteroBoro aBuraresns.
TerutoBble IBUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUU B TEIUIOBBIX MIPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Habmonenune auddysuu.

Habntonenue sBieHUN CMauyMBaHUS U KaUJUIIPHBIX SBIICHUI.
HaoGmro1eHre TemioBoro pacumpeHus Tell.

N3meHeHnne naBiieHHs rasa Mpu U3MEHEHUHM 00bEMa M HarpeBaHUM WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHust TEMIEPATYPHI.

Bunpr Temionepenayn.

OxytaxxiIeHre TIPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU padOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB.
HaOmronenne KumneHust.

HaOmronenre nocTostHCTBA TeMIepaTyphl IPH TUTABJICHHH.
Mojenu TenI0BBIX ABUTATEICH.

Jlabopamophule pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSKEHUSL.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM UJIK caxapa.
OnpIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs T'a30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IITTPULIA.

OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIAaBJICHHS BO3AyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runores3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOM TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MeHeHHMs BHYTPEHHEHW OJHEpPIUM Telna B pe3yJbTare
TeruIonepeaauu U padoThl BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMELIMBAHUM XOJOJHOW H
ropsiYer BOJIBL.

OnpeneneHre  KOJIMYECTBA  TEIUIOTBHL,  IIOJYYEHHOIO  BOJOM  IIpH
TEMI000MEHE C HArPETHIM METAJUTMUECKUM IIMIIMHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca HCHapeHHUs.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXaA.

Onpenenenue yieabHON TEIUIOTHI IJIABJICHUS Jb/A.

Pa3znen 7. JnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. /[[Ba poma »neKTpUYECKUX 3apAnoB. B3ammonerncTBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUS MEXIY TEIaMH).

OnekTpudeckoe mnojue. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHiun
CYNEpIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn snexkrpuyeckux 3apsAnoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl.
Crpoenue aroma. IIpoBOOHUMKM UM AMDJIEKTPUKHU. 3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIOBUSI CYILIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
HNcTouyHrKM TMOCTOSSHHOTO TOKa. JIeWCTBUS DSJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsHKEHUE.
ConpoTuBieHHEe MPOBOJHUKA. Y ICJIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu.  [locienoBaTenbHOE W MAPAJUICNIBHOE  COEOUHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOro ToKa. 3akoH JDxoyns—Jlenna.
DIEKTPUYECKUE TIeTTH U TOTPEOUTENIN IIEKTpUUECKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHble ~ MarHuThl.  B3auMonaeicTBHE  NMOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHutHoe noJsie 3eMJId U €ro 3HaY€Hue Uil )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe TIOJI€  DJIEKTPUUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTPOJIBUTaTellb MOCTOSIHHOTO ToOKa. Mcmonb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBneHre 3IeKTpOMarHuTHOW uHAyKuuu. [IpaBuno Jlenia.
DIIEKTpOreHepaTop. Crnoco0b1 NOJIyYEHUS ANEKTPUYECKOU SHEPIUHU.
DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsS0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEll.
Y CTpOMCTBO M AENCTBUE HIIEKTPOCKOIIA.
DNeKTpocTaTuueCcKas UHIYKIIHSL.
3aKOH COXpAHEHUSI MIEKTPUUECKUX 3aPSI0B.
ITpoBOIHUKH U AUAIJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIS.
HcToyHrKHM TOCTOSIHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B HKHUJIKOCTH.

. ['a30BbI11 pa3ps.

W O N DA WD

[ O Y
N = O

. I3mepenue cuibl Toka aMIepMeTpOM.

. I3MepeHure 32JIeKTpUIeCKOro HaMpsKeHUs BOJIBTMETPOM.

. PeocTtar n MarazuH cOnpOTHUBIICHUM.

. BzanmoiericTBre NOCTOSIHHBIX MAarHUTOB.

. MoaenvpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJEeKTPOMArHmT.

JleficTBHE MarHUTHOTO TOJISl HA MMPOBOJHUK C TOKOM.

DIEeKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIIUH.

OnbiThl Dapajes.

3aBUCUMOCTh HAIlpaBJEHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO IEKTPU3ALMM Tel HWHAYKIMEH U IIpu
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBHS  DIIEKTPUYECKOIO IIOJII HA IIPOBOJHUKM U
TUDIIEKTPUKHU.

COopka u npoBepka paboThl IEKTPUUYECKOH 1IENH MOCTOSHHOTO TOKA.
W3mepeHne u peryJmpoBaHue CUIIbI TOKA.

N3mepenne u peryJnpoBaHue HAIPSKCHHUSL.

HccenenoBanre 3aBUCUMOCTH CWIIBI TOKA, MAYILIErO Yepe3 PE3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOILINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBIIEHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAAHM IIONEPEYHOTO
Ce4yeHus U MaTepuaa.

IIpoBepka mpaBuia CIOKEHHS HANPSDKCHUM IIPU  ITOCIIE0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWJIBI TOKA IPU NAPALUIEIBHOM COEIVHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHne MOIIHOCTA — 3JEKTPUUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucrope.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccenenoBanre MarHuTHOTO B3aUMOJIECUCTBUS ITIOCTOSHHBIX MAarHUTOB.
WN3ydeHne MarHUTHOrO IIOJS  IOCTOSHHBIX ~ MAarHUTOB IIPH  HX
00BEIMHEHUH U PA3/ACIICHUN.

HccenenoBanne neMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHWJIBI  B3aUMOJICHCTBUS
KaTylIKM C TOKOM W MarHura OT CWJIbl TOKa W HAINpPABJICHHUS TOKa B
KaTyIIKE.

18. MI3yueHue AeiCcTBUS MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u n3y4eHre padoThl JJIEKTPOIBUTATEIIS.

20. U3mepenne KII/] anexTpoaBuraTeabHON YCTAHOBKH.

21. OOBITBIl TO MCCIEAOBAHUIO SIBJICHUS DSJIEKTPOMATHUTHOW WHIYKIIHH:
VCCIICIOBAHUE W3MEHECHUW 3HAYECHUS W HANPaBICHUS HWHIYKIIMOHHOTO

TOKA.
9 KVIACC

Pa3nen 8. Mexannuyeckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanbHag Touka. (CucremMa oOTcyéra.
OTHOCUTENBPHOCT MEXAaHWYECKOTO JBWXKEHHsA. PaBHOMEpHOE MNpAMOJIMHENHOE
nBxenne. HepaBHoMepHOe mpsMolinHeHoe aABuxkeHue. CpeaHsis 1 MrHOBEHHas
CKOpOCTb TeJa IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiHoe aBuxeHue. CBoOoaHOE
nageHue. OnsITel [ anues.

PaBHOMepHOE ABMKEHHME TIO OKpY>KHOCTU. [lepron u yactora oOpailieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[Tepssoiii 3akoH HeroToHa. Bropon 3akon HeroToHa. Tpernit 3akoH HeroToHA.
[IpuHIUII CynIEPIIO3UIIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHHsI CKOJIbKEHHUS, CUIIa
TPEHHUS TTOKOsI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
naneHud. J[Bwkenue maHer Bokpyr CousHma. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs n neperpysku.

PaBHOBecue marepuanbHOl TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPETUIEHHON OChIO BpallleHUus. MOMEHT cuibl. LIeHTp TsokecTH.

Nmvnynec Tena. M3menenne umiynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
nMnyibca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cull TSDKECTH, YIPYrOCTH,
TpeHus. CBsi3b dHEpPTruu U padbothl. [loTeHIManbHas SHEPrus Teia, NOJAHITOro Haj
NOBEPXHOCTHIO 3eMJIU. [loTeHInanbHas SHEPTrUs CxKaTON NpyKkuHbl. Kunernueckas
sHepruda. TeopeMa 0 KMHETHYECKOW HHEPrur. 3aKOH COXPAHEHUs MEXaHU4ECKOM
JHEPIHUH.

Jlemoncmpayuu.

1. HabGmropeHne MexaHUYeCKOro TBUXKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

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

CpaBHEHME NMyTE€W M TPAEKTOPUU JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepeHune CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEUHOTO IBUKEHUSL.
HccnenoBanre Npu3HaKoOB PaBHOYCKOPEHHOTO IBUKEHHS.

HabGnronenue nBM>KEHMS Tella IO OKPY>KHOCTH.

HaOnroienrie MexaHU4eCcKUX SIBJICHUM, TPOUCXOJIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBUKCHUU
OTHOCUTEIBHO KaOMHEeTa PU3MKH.

3aBUCHUMOCTh YCKOPEHHMS TeJla OT MACChI Tela U ACHUCTBYIOIIEH HA HETO
CHUJIBI.

HabGronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHUU.

[Tepenaua ummysnbca npu B3aUMOJACHCTBUU TET.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUH TEJI.

CoxpaHeHre UMITyJIbca IPHU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHne UMITyJIbca IIpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOnronenune peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPIUU NIPU IBUKEHUHU TeJla MO/ IeCTBUEM
IPYKUHBI.

Jlabopamophuie padbomout u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisl pa3roHa M JajJbHEHIIEro paBHOMEPHOTO
JBUKECHUS IIApPUKA WU TEIEHKKH.

Onpenenenue cpegHed CKOPOCTH CKOJBXKEHUS OpycKa WU JIBUXKECHUS
[IapHMKa [0 HAKJIOHHOU IJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JBWXEHUHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBIKEHUM 0€3 HauaJdbHON CKOPOCTH.

[IpoBepka TruIoOTE3bl: €COM IPU PABHOYCKOPEHHOM JBMXKEHUU 0€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCS KaK PsiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHIIbI
HOPMAJIBHOT'O JaBJIECHHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHUS! MPU PAaBHOMEPHOM JBUKEHHUM Tea
10 TOPU3OHTAIBHOW IMOBEPXHOCTH.



10. Onpenenenue padOTHl CWIBI YIOPYrOCTH MOpH TOABEME TIpy3a C
MCITOJIb30BAHUEM HEIOJABUKHOTO U MOBHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koje0aHus U BOJIHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TIepro,
4acToTa, aMIUIATYy1a. MareMaTn4ecknuil U Npy>KUHHbIM MasTHUKU. [IpeBpamenue
SHEPTUU MIPHU KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue — koseOaHud.  BolHyknennole — koneOanus.  Pe3onanc.
Mexanuueckue BoaHBIL. CBoHCTBa MeXaHWYEeCKMX BOJH. [IpomonbHbiE WU
nonepeyHbie BOJIHBL. JIMHA BOMHBI M CKOPOCTh €€ PpacnpOCTPaHEHHS.
MexaHnuecKue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

1. HaGmopenune koneOGaHUil Ten Moj AEHCTBUEM CHIIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

HabGmronenue kosiebaHuii rpy3a Ha HUTU U Ha NPY>KUHE.

HabGmroieHre BoIHYKICHHBIX KOJIeOaHWHM U pe30HaHCA.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HaOmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHMI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OnpeneneHre 4YacToTbl H TEpUOAA KOJICOAHMM MaTeMaTHYeCKOro
MasITHUKA.

2. OmpezeneHne 4acTOTHI U TIEpHOa KOieOaHUN MPY>KUHHOTO MasTHUKA.
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3. HccnenoBanue 3aBUCMMOCTH Ieproia KOieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEpUOIa KOJIeOaHU IPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU INepHoJa KojeOaHuM rpys3a, MOABEIIEHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KosieOaHui
MPY>KUHHOTO MAsATHUKA OT MAcChl Ipy3a M )KECTKOCTH MPYKUHBI.
7. W3mepeHune yckopeHus CBOOOIHOIO MaAeHUsI.
Paszpnes 10. Di1eKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoJIHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOJH. [Ilkama »nekTpoMarHuWTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBS3H.



DneKTpoMarHuTHas npupoga csera. CKopocTh cBeTta. BoIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamophule pabomot u onvimel.

1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBIO MOOUIBEHOTO

TenedoHa.

Paszpnes 11. CBeToBbIe sIBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounumku — cBera.  IIpsamonunernHoe
pacrtpocTtpaHeHue cBera. 3atmeHus CosHua u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. llonHOe BHyTpeHHEe
OTpaxkeHHe cBeTa. Vcnonb3oBaHWE TMOJHOTO BHYTPEHHETO OTpaKEHUsS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon unywyeit B gjumH3e. OnTudeckas cuctema Qoroanmnapara,
MHUKpOCKONa M Tejeckomna. ['Ja3 kak onTudeckas cucrema. bian3opykocTs u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crmekrp. Omnwitel Heiotona. Crnoskenue
CIIEKTPAJIBHBIX LBETOB. J(Hcnepcus ceera.

Jlemoncmpayuu.

[IpssmonuHerHOE pacpoOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue caera.

OnTuuecKkuil CBETOBO/I.

Xoj nyuyel B coOOMparolieu JnH3e.

XoJ 1y4er B pacCenBarOLICH JIMH3E.

[Tomyuenne n300pak€eHUi ¢ TOMOLIBIO JIUH3.

[Tpunmun aeiictBus doToarnmapara, MUKpPOCKOTIA U TEIIECKOTA.

10. Moensb riasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. Hccnenoanue 3aBUCMMOCTH yIjla OTpPa)KE€HUs CBETOBOIO Jiyda OT yrija
najcHusl.

2. W3yuenune xapakTepuUCTUK N300paKEHUS MIPEAMETA B INTIOCKOM 3epKajle.

3. HccnepoBaHue 3aBUCHUMOCTH yIJjia IPEJIOMIIEHHS] CBETOBOIO Jyda OT yrIJia
NaJCHUS HAa TPAHULIE «BO3TYX—CTEKIIO.
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4. TlonmyueHue n300pakeHHI ¢ MOMOIIBIO COOUPAIOILEH JTHH3BIL.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOUN CHIIBI COOMpPArOIIeit
JIMH3BI.

6. OMBITHI 110 PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUSITUIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUM Yepe3
IIBETOBbIE (DUITBTPHI.

Pa3znen 12. KBanTOBbBIC SIBJICHUS.

OmneiTel Pesepdopna u mianerapnas monens aroma. Mognens atoma bopa.
Hcnyckanue u normouieHne ceera arToMoM. KBaHTel. JInHeYaThie CIEKTPBI.

PamnoaktuBHOCTE. Anba, OeTa- n ramma-u3nydeHus. CTpoeHrne aTOMHOTO
anapa. HyxiioHHas wmoxaens aroMHOro sapa. M3oromel. PannoakTtuBHBIE
npeBpauieHusd. [lepuon nomypacmaa aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO M MAaCcCOBOTO YHUCEIL.
DHeprus CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CostHIa U 3BE3 .

Anepnas sHepreTruka. JleWCTBUS pPAAMOAKTUBHBIX H3JIyYCHUN HA IKUBBIC
OpraHU3MBI.

Jemoncmpauuu.

1. CHoekTpbl U3IIyYEHUS U MOTJIONICHUSI.

2. CnexkTpsl pa3IM4HBIX ra30B.

3. CoekTp BoaOpo/a.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. PaGota cuérunka HOHU3UPYIOIINX U3ITYyUYEHUH.

6. Perucrpanus uznydeHusi IpUPOJHBIX MUHEPAJIOB U TTPOTYKTOB.

Jlabopamophuie padbomost u onvimel.

1. HaOnroneHue CrIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3TYyUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHUE DHEPIUU YAaCTHUILIBI 110 TOPMO3HOMY

nyTH (o gororpadusm).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOPUTEJIHLHO-00001IAIOIINIT MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIONINN MOAYJIh TIPEIHA3HAYEH VISl CUCTeMaTU3alluu
U  0000IIeHusT MPEeIMETHOTO  COJAEpX aHUS W ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHHUH BCETO Kypca (GU3UKH, a TaKXKe JJIsl MOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 0 Gu3uKe Ui 00ydJaronumxcs,
BBIOpPABIIIMX 3TOT yU4EOHBIN MpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NESATeNIbHOCTU, HA OCHOBE KOTOPBIX 00ECIEUUBAETCS JTOCTUKEHHUE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  PEe3yibTaTOB  00ydeHUs, (QopMUpYyeTCs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB MCCIIEIOBAHUS



SIBJICHUW MOPUPOJLI U TEXHUKU, OBJIAJCHUE YMEHHUSIMU OOBIACHATH (U3UUYECKUE
SBJICHHSI, TPUMEHSS IMOJYy4YEHHbIC 3HAHHWs, pellaTh 3aJa4d, B TOM YHUCJIE
KA4EeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMNIMANBEHO NEATEIBHOCTHBIM XapaKTep AAHHOI'O pas3fesa pealu3yercs
32 Ccu€T TOro, 4YTO OOYyYarIIMecs BBINOIHSAIOT 3aJaHus, B KOTOPHIX UM
IIPEAJIaraeTCs:
HAa OCHOBE TIOJYYCHHBIX 3HAHMM pACIO3HABaTh W HAYYHO OOBICHSTH
dusnueckue sIBJICHUS B OKPY Kalollel MPUPOJIE U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHbIE METO/Ibl UCCIIe0BaHUs (PU3UUYECKUX SIBIICHUM, B TOM
YUCIIE IS IPOBEPKH TMIIOTE3 U MOJYUYCHUSI TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHBIE OCHOBBI HamOoliee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOI'MH, HAIPUMED, NPAKTUYECKOI0 UCII0JIb30BAaHUSl PA3JIMYHBIX UCTOYHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA IMPEBPAIIEHUS U COXPAHEHUS] BCEX M3BECTHBIX BUJIOB
SHEPIruM.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA HNPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenue (u3nKyu HA ypOBHE OCHOBHOI'O OOIIEro 00Opa3zoBaHUsl HAIIPaBJIEHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTeHBHbIX

pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus

y obOyuatomierocs OyayT cOpMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTaThl B
YJaCTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHMSA

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nuecKol HAyKU;

- IEHHOCTHOE OTHOILLIEHUE K TIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B 0OCYKJIECHUH OOIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHHUEM JOCTHXKEHUN
bu3uKY;

- OCO3HaHHE BAXXKHOCTH MOPAJIbHO-3TUYECKUX NPHUHIIMIIOB B JESITEIbHOCTH
Y4E€HOT0;

3) 3cTeTHY€eCKOro BOCIIMTAHMSI:

- BOCIIPHUSTHE 3CTETUYECKHX KauecTB (PU3MUECKON HAyKH: €€ TapMOHHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaKHEHIIEH COCTaBIIAIOIICH
KYJbTYpBI;

- pa3BUTHE HAy4HOH I0003HATENIPHOCTH, HWHTEpPEeca K HCCIEAOBATEIbCKOM
NESATEILHOCTH;

S) ¢opmupoBaHus  KyJbTYPbl  3A0POBbS M  3MOLHOHAJBHOIO
0J1aronoJryyus:

- OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXHOCTU MpaBuUi 0OE30MacHOro IOBEJACHUS Ha
TpPAaHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIJIOBBIM OOOPYJOBAHHUEM B
JIOMAIIIHUX yCIIOBUSX;

- copMHpPOBAaHHOCTh HaBbIKa peQUIEKCHH, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKoro K€ MpaBa y IPyroro 4eJI0BeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- aKTMBHOE YYacTHME€ B PEIICHHHM IPAKTHYECKUX 3aJad (B paMKax CEMbBH,
oOpa3oBaTeNbHOM OpraHu3aluu, Topoa, Kpas) TEXHOJIOTMYECKOH W



COLIMAJILHOM HANpPaBJICHHOCTH, TPEOYIOIUMX B TOM 4YHUCIE M (PU3HYECKHX
3HAHUI;

e - MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuil, CBA3aHHbIX ¢ GUUKOIL;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

e - OpUEHTalUsd Ha MpUMEHeHUEe (U3MYECKUX 3HAHUM A pElIeHHs 3a7ad B
00JaCTH OKpY’KaIOIIEH Cpenbl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH MX
BO3MOXKHBIX ITOCJICICTBUU JIJIL OKPY’KAIOILIEN CPEBI;

e - OCO3HAaHHE IJIO0AIBHOTIO XapaKTepa JKOJOTMYECKHX MpoOJIeM U MyTell ux

peueHus;

e 8) ajanTanum K M3MEHAIOMIUMCH YCJOBUSIM COLUMAJIBLHOM M NMPHUPOAHOM
cpeasl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBMM TIPU BBHIIOJHEHUU WCCIEIOBAHUNA H
MPOEKTOB (U3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OIbBITY WU 3HAHUSIM
JIPYTHX;

e - TOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATENBHOCTD;

e - MOTPEOHOCTH B OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCIE€ (POPMYITUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bI O PUINIECKUX 0OBEKTAX U SABICHUSX;

e - OCO3HaHHE JE(DUIIUTOB COOCTBEHHBIX 3HAHWU M KOMIIETCHTHOCTEH B 001acTH
bu3uKY;

e - IUIAHMPOBAaHHWE CBOErO0 pPa3BUTHUS B MNPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3NUECKUX 3HAHUH;

e - OIECHKA CBOUX JECUCTBUHA C YYETOM BIMSHUSA Ha OKPYKAIOUIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX ITOCJIEICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOe€HMs MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero o6pa3oBanus y o0y4aromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUeOHBIC TEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
yYHUBEpCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jjornueckue AeicTBUA:
e BBUIBISATH W XapaKTEPHU30BaTh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB
(stBIICHMIN);



yCTaHaBJIMBAaTh CYIECTBEHHbIN NMPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS s
00001IIeHNS 1 CPAaBHEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOJIOJICHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYMHHO-CJICCTBEHHBIE CBSI3U MPU U3YYEHUH (DUIUUECKUX
SBJICHUH W MPOLIECCOB, J€NaTh BBIBOJbI C UCIIOIb30BAHUEM JEAYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aHUMOCBS3SIX
(u3nYeCKUX BEITUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO peleHus: y4eOHOU (u3HUecKou
3ajaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEILIEHUs, BbIOOp Hamnboiee
HOJXOSIIETO ¢ yYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnie ucciienoBarejhLCKe 1eHCTBHUA:

UCII0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH [0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOKHBIN
(Gu3MUECKUil SKCIEPUMEHT, HEOONbIIOE UCCleI0BaHue (U3NYECKOTO
SBJICHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(pOpPMAIHIO,
MOJIYYEHHYIO B XOJI€ CCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUS U BBIBOJIBI IO pe3yJibTaTam
IPOBEIEHHOIO HAOIIOAEHUS, OIIbITA, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEWIIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTATh MIPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

NPUMEHSTH Pa3IN4HbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MIPU MOUCKE U
orOope MH(POPMALMHM WIA JAaHHBIX C YYETOM NPEIJIOKEHHOM ydeOHOU
bu3uvIecKo 3a/1a4H;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UH(POpPMALIHIO
Pa3IUYHBIX BUOB U POPM IMPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHpOpMaIMl ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jauyd  HECJIOKHBIMHU
CXE€MaMH, AMarpaMMaMy, HHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBﬂﬂt

B Xoje 0OCyXaeHHs y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pEIICHHE 3a7a4yd WU IOAJCpNKaAHUE
OJ1aroxenaTeaIbHOCTH OOIIECHHS,

COMOCTABIISATh CBOM CYXICHUS C CYXICHUSIMH JAPYIHMX YYaCTHHUKOB
Jranora, OOHapyKMBaTh Pa3INdre U CXOJCTBO MO3HIINA;



BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3MUYECKOTO OTbITa
(9KCIIepUMEHTa, UCCIIEI0BaHUs, TPOEKTA);

NOHMMaTh ¥ MHCIOJNb30BaThb  IpPEUMYyLIECTBA  KOMaHJHOW U
UHAUBUAYAJTIbHOM pabOThl MpU pEUIeHUHM KOHKPETHOW (PU3HUYECKOU
pOoOIEMBI;

NPUHUMATh L€ COBMECTHOM NIE€ATEIBbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTWKEHHUIO: paclpeleisTb poJd, O00CYXJIaTh MpOLECChl HU
pe3ynbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh palOTHI, TOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBHUS C JPYTUMU
YJIEHaMU KOMaH/ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PerynsiTuBHbIE yHHBepcajbHbIE yueOHbIe

npeiicrBust Camoopranusanmsi:

BBISBJISITH NMPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOIIHNX
JUTsl petieHust GU3MYecKuX 3HaAHU;

OpPUEHTUPOBAThCA B  PA3IMYHBIX MOAXOJAX NPHUHATUS  PELICHUM
(MHAUBUyalbHOE, MPUHSITHE PEIICHUS] B TPYINeE, MNPUHATHE PELICHUM
rpyImIon);

CaMOCTOSATENbHO COCTABJISITh AJITOPUTM pelIeHUs: PU3NYEcCKol 3a/1auu Uin
IUTAHA MCCJEJOBAHMS C YYETOM HMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAThH MPEIJIaracMble BApUAHTHI PEIICHU;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIM HHTEJVICKT:

JABaTh aJICKBATHYIO OLEHKY CUTYallM U IPEAJIaraTh IJIaH €€ N3MEHEHNS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTIDKEHHs)  pe3yJbTaToOB
NEeSTENbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JIE€ATEIBLHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
¢u3nyecKkoro HCCIEAOBAaHMSA WM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIMXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTH ce0s Ha MECTO JPYroro 4ejloBeKa B XOJE€ CIOpa WU JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
NPU3HABATh CBOE MPABO HA OLUMOKY MPH PEIICHUN PU3NYECKUX 3a/1ad WU
B YTBEPXKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPABO APYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 Kjacce mpeMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUSA:  (PU3MYECKHWEe U  XUMUYECKHE  SIBJICHUA,
HAOJIIOICHHE, DKCIIEPUMEHT, MOJIE]b, TMIOTE3a, €IWHULBI (PU3NYECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEpAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJMHENWHOE), TPAEKTOPHs, PaBHOJEHCTBYIOLIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIIAIOIINECS COCYIbBL;

paznuyath sBiaeHUs (auddys3us, TEIUIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)XEHHE, HEPaBHOMEPHOE  JIBIDKCHHE, HWHEpIHMS,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3AKPEIUVIEHHOW OCBIO
BpallleHMsl, Iepeadya JaBJIEHWs TBEPABIMU TeEJIAMH, XUAKOCTSIMU U
razamu, arMocdepHoe JaBJeHUE, IUIaBaHUE TeJ, MPEeBpallCHUs
MEXaHUYECKOW IHEPruu) MO OMHCAHUI0 MX XapaKTEepPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3HUYECKOE SBIICHUE;
pacrmo3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUYECKUX SBICHUM B
OKpY>KalollleM MHpe, B TOM uucie (U3HUECKHE SBICHUS B MPHUPOJE:
IPUMEPHI JIBIXKCHHSI C PA3IMYHBIMU CKOPOCTSMH B KUBOM M HEXUBOU
OpUpOAE, NECUCTBUE CWJIBI TPEHUS B MPUPOJIE M TEXHUKE, BIHUSHUE
aTMoc(epHOro IaBjeHHs Ha KUBON OpPraHu3M, IJIaBaHUE PbIO, phlYaru B
TEJe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3MUECKUX SBIICHUN;
ONKCHIBATh U3yUYEHHBIE CBOICTBA TN U (PU3UUYECKUE SBJICHUSA, UCIIONIb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BbEM, IMJIOTHOCTH BEILECTBA, BpeMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSKECTH, BEC
Tena, CWjia TpeHHs, JAaBieHue (TBEPAOro Tena, KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAs CHJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHWJIbl, KO3(Q(UIUEHT TOJEe3HOr0 JEHCTBHS MEXaHH3MOB,
KMHETUYeCKasi W TOTEHIUANbHAs JHEpPrus), MPU OMUCAHWU TMPABUIBHO
TPaKkTOBaTh  (PU3UYECKUM  CMBICI  HMCHOJB3YEMbIX  BEIUYMH, UX
0003HAYEHUs W €IUHULBl (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MUECKUE SBJICHHUS W MPOLECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUS cuil (BIOJIb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUiIO paBHOBECHs pbruara (010ka),



«30JI0TO€ TPABWIIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOH
SHEPruM, TpPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCT€ CHUTyallMii MNpPaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh TPUYHUHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH OOBsICHEHUE U3 1-2
JOTMYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBa (HU3MUECKUX
SIBIICHUM, (PU3MYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B 1—2 JAEUCTBUSA, HUCHOJb3YS 3aKOHBI H
dopMmyIibl, cBsi3bIBatOLINE (U3MUYECKHUE BEIWYMHBI: HAa OCHOBE aHAIM3a
YCIJIOBUS 3a/1a4¥l 3alMChIBAaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJUYMHBI B (OPMYJIbI M TPOBOJAUTH PAcU€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHbIE, HEOOXOAUMBIE JIJISl PELICHUs 3a7a4, OLUEHUBATh PEATUCTUYHOCTh
MOJTYYCHHON (DU3UIECKOMN BEITMYNHEI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpH I[OMOIIU
(bu3MUEeCKIX METOJI0B, B OMMCAHUM UCCIIEIOBAHUS BBIJIEIATH IPOBEPSIEMOE
OpeanonoxkeHue  (TUIoTe3y),  pas3auyarb U HMHTEPHPETUPOBATH
NOJyYeHHBI pe3yNbTaT, HAXOAWTh OLIMOKHM B XOJ€ OMbITa, JAeTaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBJICHUN WU
bu3nYecKux CBOICTB TeI: dbopmyIUpoBaThH MIPOBEPSIEMBIEC
IPEION0KEHNUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
3aMKChIBATh XOJ1 ONBITa U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSAMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0béMa, CUJIBl M TEMIEpPaTypbl C HCIOJIb30BAHUEM AHAJIOIOBBIX U
U(GPOBBIX TPHUOOPOB, 3aNMUCHIBATH TOKa3aHUS TMPUOOPOB C YUETOM
3aJ1aHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKON BETUYMHBI OT
OPYro € HUCIOJb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCMMOCTH IYTH
PAaBHOMEPHO JBWXXYLIErocs Tejla OT BPEMEHHM JBWKEHUS TeJa, CHJIbI
TPEHUS CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUTOLIAAN CONPUKOCHOBEHUS TEJI, CUJIBI
YOPYrOCTA OT YAJIMHEHHS MPY>KUHbBI, BHITAIKUBAIOLIEH CHIIBI OT 00BbEMa
NOrpy’KEHHOM YaCTH TeJa U OT IUIOTHOCTH JKUJKOCTHU, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€Jia, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUI
IUTaBaHUsl TE€J, YCJIOBUM paBHOBECHsl phluara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4YEOHOrO0 HCCIIEJOBaHUS, COOMpaTh YCTAaHOBKY U
BBITMOJHATh U3MEPEHHs], CIEAys NpPeIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynbTaThl MOJTYYEHHOW 3aBHCHUMOCTA (PU3WYECKUX BEIWYMH B BHJIE



NPEIJI0KCHHBIX TAaOIUI] M TpaduKOB, NeJaTh BBIBOJABI IO pe3yibTaTam
UCCIICIOBAHMUS;

IIPOBOJUTh KOCBEHHBIE H3MEpeHUs: (U3MUECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO Tela, CHJIa TPEHHUS CKOJBKEHHUS,
JaBJICHWE  BO31yXa, BHITAIKUBAIONIAsS  CHJA, JCWCTByIOmas  Ha
NOTPY’KEHHOE B KHUAKOCTh Telo, KOADOUIIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHW3MOB), CHEAyd TMPEUIOKEHHON HHCTPYKIHUU: TpHU
BBIMIOJTHEHUA W3MEPEHH CcOoOMpaTh SKCIEPUMEHTAIBHYI YCTaHOBKY U
BBIYHCIIATH 3HAYCHUE NCKOMOM BEITUYMHBL

coOJII0AaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS MPHOOPOB M TEXHHUUECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, IUHAMOMETp, COOOILIAOLIMECS COCYNbl, OapoMmeTp,
phIUar, MOJABMKHBIN W HETIOJBUKHBIN 0JI0K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JACHUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOH Ha WX oOmucaHus (B TOM YHCIE:
MOMIIUITHAKY, yCTPOMCTBO BOJOMPOBOAA, THAPABIMYCCKUN TIpece,
MaHOMETp, BBICOTOMED, TOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBaxX (PpM3UUYECKHUX SBJICHUM U HEOOXOIUMBbIE (U3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHPOPMAIMIO O  MpUMEepax)
MIPAKTUYECKOTO HCIIONBh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHON
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH IPH O0pallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHHUS 30POBBS M COOIIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIXKAIOIIEH cpejie;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB uH(popmarmu B HuTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAaHUW © TyTEM CpPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIICTSATH
nH(pOPMAITNIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pu3mUeckoro - coaep)kaHHs, CIPAaBOYHBICE  MaTEPHAIIBI,
pecypchl cetu MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(YOPMAIIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIC M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAIUU (HU3UUECKOTO COJEP)KAHUsS, B TOM
grcne MyOaudHO JenaTh KpaTKhe COOOIICHHS O pe3ysbTaTaX MpPOEKTOB
WK YYeOHBIX WCCICIOBAaHUN, TIPH O3TOM TPAMOTHO HCIIOIh30BaTh



U3YYEHHBbIM TOHATUMHBIA anmapar Kypca (U3UKH, COIMPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALUEN;

OpU BBINOJIHEHUHM Y4Y€OHBIX IMPOEKTOB M MCCIEAOBAHUN paclpeneisTh
00513aHHOCTH B TpYIIIE B COOTBETCTBMM C IIOCTABJIEHHBIMU 3a/JayaMi,
CIEAUTh 3a BBINOJHEHWEM IUIaHA JEWCTBUM, AJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJ B  JI€ATE€IBHOCTb  TIPYIIbI,  BBICTPAUBATH
KOMMYHMKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 Kjacce npeMeTHbIEC PE3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHU:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JABUKECHHE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(HbIe TeNa, HACHIIIEHHBI W HEHACHIIICHHBIA Map, BIAXKHOCTH
BO3/lyXa, TeMmIepaTypa, BHYTPEHHSS OHHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE T0JI€, MPOBOJIHUKHI
U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznuyaTh sABJICHUs (TEIUIOBOE pacCUIMpEHHE U CKaTue, Tervionepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KAUJUISIPHBIC SIBJICHUS, UCIIApEHUeE,
KOHJICHCAIIUS, IUIABJIICHUE, KpHUCTAUIM3anusa (OTBEPAECBAHUE), KHUIICHHUE,
Terionepeaaya (TerIONnpOBOJHOCTD, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3aluUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHHE, B3aMMOACHCTBUE MArHUTOB, JCUCTBUE
MAarHUTHOTO TMOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs WH]TYKIIHS)
0 ONUCAHMID HX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3UYECKUX SBICHUU B
OKpY)KaloleM MHpEe, B TOM uucie (U3HUECKHE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tmpupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POChI, TYMaHa, UHES, CHETa, JIEKTPUUYECKUE
SIBJI€HUSI B arMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiid, Jpeid MOIIOCOB, POJIb MArHUTHOTO TOJS JJsl KU3HU Ha
3emiie, MONSIPHOE CUSHUE, MIPU 3TOM MEPEBOJUTH MIPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIACISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBIICHU;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBIICHUS, UCTIONB3YS
bu3nueckre BEIUMYMUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIusi, KOJIMYECTBO
TEIJIOThI, YJelbHAsl TEIJIOEMKOCTh BEIECTBa, YJAEJbHas TeIIoTa
IUIABJICHUS, YJieNIbHAsl TeIIoTa MapooOpa3oBaHus, YJEJbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JCHCTBUS TETUIOBOM



MAaIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO3AYyXa, JJEKTPUYECKUU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTHBIICHUE IPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHUE  BellecTBa, pabora W MOUIHOCTh
ANEKTPUYECKOr0  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(U3HYECKUI CMBICIT MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS U €IMHULIBI
¢u3nyecKux BEIWYHMH, HAXOJUTh (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO
(¢u3nYecKyr0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHHUS W MPOLECCHI,
UCIIONb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOPUHU
CTPOEHHUs BEILECTBA, NMPUHLHUII CYNEPIIO3UIMN MOJEH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAja, 3akoH Oma Juisi ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHHs JHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alMCBHIBaTh €r0 MaTEeMaTHYeCKOe
BBIPAKECHMUE,

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalHWd NMPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIIITH
NPUYUHHOCIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYecKUx
IaroB ¢ Omnopod Ha 1—2 W3yYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUM,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacu€THble 3aJadyd B 2—3 JACUCTBUSA, HCIOJb3yS 3aKOHBI H
dopMmyIibl, cBsi3bIBatOLINE (U3MYECKHUE BEIWYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUS 3aJayd 3allMChIBATh KPATKOE YCIIOBUE, BBIABIATH HELOCTATOK
JAHHBIX JUIsl pelIeHUs 3aJaud, BbIOMPATh 3aKOHBI W (OPMYJIbL,
HEeoOXonuMble g €€ pEelIeHHs, MPOBOJUTH pacy€Tbl U CpPABHUBATH
NOJTy4Ye€HHOE 3HaueHNe (PU3NIECKON BETHMUMHBI C U3BECTHBIMH JaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pEHIUTh MpH I[OMOIIU
(bu3MUEeCKMX METOAOB, HUCIIOJIb3Ysl ONUCAHUE HWCCIEAOBAHMS, BBIICIAThH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh NPAaBWIBHOCTH IOPSAAKA
IIPOBEIEHUS UCCIIEIOBAHMS, AEJIATh BBIBOBL,

OPOBOJUTH OMNBITHl 10 HAOMIOAEHUI0 (U3NYECKUX SBICHUN WM
(bu3MUeCKUX CBOMCTB Tell (KaNMWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYYEHUH OT I[BETa M3Iydaromel (MOoriomaroeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IIomaau €€ IIOBEPXHOCTH, DJJIEKTpU3alUs Tell U B3aUMOICHUCTBUE
JNEKTPUYECKUX  3apsAI0B, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3YyQJIM3allMsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MAarHuTHOI'O IIOJI Ha IPOBOJHMK C TOKOM, CBOMCTBA DJJIEKTPOMArHMTA,



CBOMCTBa 3JEKTPOJABHUIATENsl IOCTOSSHHOTO TOKa):  (OpMYyJIHpPOBATH
IPOBEpSAEMbIE MPEATION0KEHHSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py/10BaHus, OMUCHIBATh XOJ1 ONbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMOJIHATh ~ NpsIMBIE ~ U3MEPEHMsS]  TEMIIEpPaTypbl, OTHOCHUTEIbHON
BJIQXHOCTU BO3/lyXa, CWJIbl TOKAa, HANPSKEHUA C HCHOJb30BAaHUEM
AHAJIOrOBBIX NPHOOPOB M JATUMKOB (PM3MYECKUX BEJIWYUH, CPABHHBATh
pPe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIMUYUHBI OT
Opyrod C HCHOJB30BAHMEM NPSIMBIX HU3MEPEHHH  (3aBUCHUMOCTH
CONPOTUBJIEHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJNA IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IIPOBOIHHUKA, CUIIBI TOKA,
UAYLIEr0 4epe3 IMPOBOJHUK, OT HANpsDKEHWs Ha  I[IPOBOJHMKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M HapajUyIeNIbHONO  COEIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBIMOJHATh U3MEPEHUs], CIENysl MPeIIOKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BMJIE TaOnMIl M TIpadUKOB,
JIeNaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHMUS;

IPOBOJANUTHh KOCBEHHBbIE H3MEpeHHs] (U3MuecKux BeNMU4YuH (yAeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHHE MPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIISATH 3HAYEHHUE BEJINYUHBI,

coOmr0/1aTh MpaBUjIa TEXHUKU O€30MaCHOCTH IIPH paboTe C J1abopaTOPHBIM
000py1I0BaHHEM;

XapaKTepU30BaTh MPHUHLMIBI ACHCTBUS U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONMCaHUs (B TOM YHCIIE:
CHUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, aMIIEpMETp,
BOJIFTMETp, CUETUYMK HIIEKTPUUYECKOW DHEPIUH, 3IEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpEeBATENbHBIE IEKTPONPUOOPHI (TPUMEPHI), NEKTPUUECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIOJIb3ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHUNW U HEOOXOIUMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W HU3MEPUTEIbHBIC
opuOOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUIATENIb BHYTPEHHETO
CrOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTABIATb CXEMbI 3JIEKTPUUYECKHUX
Henen ¢ Mocjiae0BaTeNbHbIM U MapalyieIbHbIM COEIMHEHUEM JJIEMEHTOB,
paznuyasi ycJIOBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  HWHPOpPMAIMIO O  MpUMepax)
MIPAKTUYECKOTO HCIIONh30BaHUSA (PU3NUYECKUX 3HAHWUN B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH O0pallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 3/J0pPOBbS U COOJIOJIEHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpMauu (PU3NYECKOTO COACPKAHUS B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUM W TYTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH MH(MOpMaIuio, KoTopas
SIBJISICTCSI TIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BaTh TP BHITIOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJIIPHYIO
IUTEPaTypy (PU3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTEpHUAIbI,
pecypchl cetn MHTEpHEeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(OPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpAaTKWE YCTHBIE COOOIICHUS,
0000mas wmHQOpPMAlMI0 M3 HECKOJBbKHX MCTOYHHKOB (HU3UIECKOTO
colepkaHusi, B TOM 4YHCJIEe MyOJIMYHO TPENCTaBIATh PE3yIbTaThl
MIPOCKTHOW WJIM HCCIEAO0BATEIbCKOW JEATENHHOCTH, TIPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TIOHATHWHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIENOBAHUM (PU3NYECKHUX
MIPOIIECCOB PACTIPENEsITh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MIOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBIMOJTHCHUEM TUTaHA JEHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
NEeSITENbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICUCTBHE,
TIPOSIBIISISI TOTOBHOCTD pa3periaTh KOH(PIUKTHI.

K xoHiy 00yuenus B 9 kiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: CHCTeMa OTCYéTa, MaTepHalibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHHOCTh MEXAHUYECKOIO ABMXKEHHUS, aedopmaiius
(ympyrasi, miacTUyeckasi), TpPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KHd, IEHTP TSHKECTU, a0COJMIOTHO TBEPAOE TEJo,
LEHTP TSKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKHUE KOJieOaHUsl U
BOJHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIC BOJIHBI,
[IKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUs M TOTJOIIEeHUs, albda, OeTa- U raMmma-u3IydeHus,
U30TOIBI, SIZIEPHAS] DHEPIETHKA;

paznuuath SBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JNBIKEHUE, PABHOYCKOPEHHOE MPSMOJUHEMHOE MBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE ABUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBHE



TEeJ, PEaKTUBHOE IBWKEHHUE, KOJeOaTelbHOe NBIDKEHWE (3aTyxarolue U
BBIHYKJICHHBIC KOJICOAHWsI), PE30HAHC, BOJTHOBOE JBIKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEMHOE PacHpoCTpaHEHUE, OTPAXKEHUE U TMPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3I0KEHUE OEI0oro cBeTa B
CHEKTp H® CJIOKEHHWE CHEKTPaIbHBIX IIBETOB, JHCIEPCHsS CBETa,
€CTECTBEHHAs PAJMOAKTHBHOCTHh, BOSHHUKHOBEHHE JIMHEHMYATOTO CIEKTpa
U3ITyYEHHUS ) 110 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHWE W3YYCHHBIX (PU3WYECKHX SBJICHUN B
OKpyXKaromeM Mupe (B TOM 4uciie (U3UYECKHE SBICHUS B TPHUPOJE:
MPWIKMBBI U OTJUBEI, ABMKEeHHE TuiaHeT COMHEUYHON CUCTEMBI, PEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUEe, CEHCMUYECKHWE BOJHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHUE SIBJICHUS B TPHUPOJAC, OMOJIOTHMYECKOE IEHCTBHUE BHIUMOTO,
yIbTpaUOIETOBOTO U PEHTICHOBCKOTO H3JIY4Y€HUH, €CTeCTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUYECHHE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPATWOAKTUBHBIX W3IIYYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU ATOM NEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3HUECKUX
SIBIICHUM;

OMKCHIBATh M3yYCHHBIE CBOMCTBA TEN U (DU3UUCCKUE SBIICHUS, UCITOIB3YS
dbusnueckre BETWYUHBI (CPEOHSITI M MTHOBEHHAsT CKOPOCTh Tela TMPHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, IMepeMeleHue, MyTh, yIioBas
CKOPOCTb, CHUJIa TPEHUS, CUjla YNPYTrOCTH, CUJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAJEHUS, BEC TelNa, HMMIYJbC Tela, WMITYJIbC CHJIBI,
MEXaHW4ecKass padoTa W MOIIMHOCTh, TMOTEHIMATbHAS JHEPTUs Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIUATbHAS SHEPTUs CHKATON
NPYXXUHBI, KUHETUYECKas HHEPrus, TMOJHAs MEXaHU4YecKas HHEprus,
NIEPHOJ] M YacTOTa KoJieOaHUH, ITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEIIbl), IPU OMUCAHUN
NPaBWIHHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIONb3YEMBIX BEIUYHH,
0003HAaYEHUs U €IUHULIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PH3UYECKYIO BEIMYUHY C JIPYTUMH BEIHUYMHAMU,
CTPOUTH TpaUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUINH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHUs DHEPruu, 3aKOH BCEMHPHOI'O TSATOTEHUS,
NPUHIMI  CYMEPIIO3UIIMA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsSJ0BOTO M MAaCCOBOTO YUCE



OpU AJIEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA Y 3alIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CIIE/ICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IIaroB C ONOpPON Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (PU3UYECKHUX SIBICHUM,
(¢u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbE 3ajayd  (OomMparoulMecss Ha cucreMy u3  2-3
YpaBHEHUI), UCTIONB3YS 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJW3a YCJIOBHS 3aJaud 3alldChIBaTh KpPaTKOE
YCIJIOBHUE, BBISBIATh HEJOCTAIOLIUE WM H30BITOUHBIE JaHHbBIE, BHIOMPATh
3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE JUIsl PEIICHUs, IPOBOAUTH PACUETHI U
OLICHUBATh PEATMCTHUYHOCTh IMOJYYEHHOTrO 3HAYEHUA (PU3NUECKOU
BEJIMYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpH I[OMOIIU
(u3nYeCKuX METOJI0B, HCIOJIb3Ysl OINKCAHUE MCCIENOBAaHUS, BBIICIATH
IpOBEpPSAEMOE TMPEIIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
OPOBEJCHHUS]  HCCIEAOBAaHUSA, JeNaTh BBIBOJbBI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOJNUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBJICHUN WU
(u3MUecKX CBOWCTB TeNl (M3yuyeHuEe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs HHEPrUH, 3aBHUCHMOCTh TMepuoja KoleOaHUN MpYyKUHHOTO
MasiTHUKa OT MaccChl Ipy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTbH OT
aMIUIATYIbl MaJIbIX KOJIEOAHWM, IPSIMOJIMHENHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paKEHHS B
IUIOCKOM 3€pKajie W CBOWMCTB HM300paKCHHUS IIpeaMeTa B coOHMparomiei
AUH3€, HAOJIIOJAEHHE CIUIOIIHBIX W JMHEWYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITENIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o00Opy0BaHusl, ONHUCHIBATh XOJl ONbITAa M  €ro  pe3yJbTaThl,
(dopMyIHUpOBaTH BHIBOIBI,

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, Onpenesss
CpelHee 3HAYeHHE H3MEpsAEeMOl BelMMUuHBl ((POKYCHOE pacCTOSHUE
coOuparomeid JMH3bl), OOOCHOBBIBaTH BBIOOp c€MOco0a HM3MEpEeHus
(M3MepuTeIbHOrO Ipruoopa);

OPOBOJUTh HCCJIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX W3MEpPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU
OpU PABHOYCKOPEHHOM JBUMKEHMU O€3 HadaJlbHOW CKOpPOCTH, NEpHoja
KoJIe0aHUIl MaTeMaTHYEeCKOTO MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHMs CBETa OT yIJIa MaJieHUs U YIJa NpejJoMJICHHs OT yria



najcHus): IJIAHUPOBATh HCCJIEAOBAaHHME, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (HUKCHpOBAaTh pe3yibTaThl TOJYYCHHOW 3aBHCHUMOCTHU
bU3MYECKNX BEJIWYUH B BHUJAC TaOIUI[ M TpaUKOB, JeIaTh BBIBOJBI IO
pe3ynbTaTam HCCIIeIOBAHUS;

NIPOBOJUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh ¥ YCKOPEHHE Tella TMPH PABHOYCKOPCHHOM JIBIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJieHUs, XKECTKOCTh MPYXKUHBI, KOADOUIIMEHT
TPEHUs] CKOJBXKEHHS, MeXaHuueckass paboTa W MOIIHOCTb, 4YacToTa U
nepuos KoieOaHWi MaTeMaTHYeCKOro W TPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa CcoOMparomeld JIMH3bI, pPaJHOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOUpaATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATD U3MEPEHUs, CIeaysl MPEeaOKEeHHOW UHCTPYKIHUU, BBIUYUCISATH
3HAYCHHE BEIMUMHBI M aHATM3UPOBATH TOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHON TIOTPENTHOCTH U3MEPCHHUIA;

coOmr01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH TIPHU paboTe C J1abopaTOPHBIM
000py0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKA W3YYEHHBIX (U3MYECKUX MOJICIICH:
MaTepHalbHasl TOYKa, a0CONIIOTHO TBEPAOE TENO0, TOYECUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCaHUS (B TOM YHCIE:
CIUIOMETp, NATYMKU TIOJOKEHMSI, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHUYECKHE CBETOBO/IbI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHA), HCIONB3ys 3HAHUS O
CBOMCTBAax (PU3WYECKHX SABJICHUH ©  HEOOXOAWUMBbIE  (HU3UIECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH MU3YYEHHBIX TEXHHUYECKHX
YCTPOUCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU pENICHHH YYeOHO-TIPAKTUYECKUX 3a/]ad, ONTHYCCKHE CXEMbI s
MOCTPOECHUS U300PAKEHUM B IJIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;
OPUBOJAUTHL  NpUMEpbl  (HaXxoauTh  MHPOPMAIMIO O  MpUMEpax)
MPAKTUYCCKOTO HCITONB30BaHUSA (PU3NYECKUX 3HAHUK B ITOBCETHEBHOMN
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH NpH O0paIleHnd ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 3J0POBbS W COOJIOJICHUS
HOPM 3KOJIOTUYECKOTO TOBEACHUS B OKPY>KaIOILEH Cpejie;

OCYIIECTBJIATh TOUCK HWHPOpMaUA (PU3NYECKOTO COACPKAHHUS B
HNHuTepHeTe, camocTosTENhHO (POPMYIHPYsI MTOUCKOBBIN 3aMPOC, HAXOAUTH



MyTH ONpEJIeNICHUs] TOCTOBEPHOCTH MOIYUYEHHOW UH(pOpMAIUU HA OCHOBE
MMEIONINXCS 3HAHUN U TOTOJTHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro  COJEpKaHHs, CIPaBOYHBIE MaTepHabl,
pecypebl cetu UHTEpHET, BiIaAeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOPMAIIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMalMK W3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJECpIKaHMS,
myOJIMYHO MPEJICTABIISITh PE3YAbTAThl MPOESKTHOW MM UCCIEI0BATEIbCKOM
NEATENbHOCTH, TMPHA O3TOM T'PaMOTHO  MCIOJb30BATh  W3YYCHHBIN
NOHSATUMHBIA amnmapaT H3ydaeMoro pasfiena (HU3MKH U COMPOBOXKIATH
BBICTYIUICHHE TpE3eHTalMell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KoHTpoabHbI IIpakTnyeckune
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypcsl

Paszpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPYIKAIOLEr0 MUpa

1.1 dusuka - Hayka o IIpuUpoIe 2 buGnnorexa LIOK
) Y PHpOZL https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 D 2 1
HBHHCCIUE BEIHHIHET https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIIT METO/I TIO3HAHUS 2 1 Bubmorexa IIOK
’ Y o https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paspen 2. IlepBoHayaibHbIe CBeIeHNS 0 CTPOCHNH BellecTBA

2.1 CtpoeHue BeniecTBa 1 bubmmorexa [OK
' P H https://m.eds00.ru/7f416194
29 JIBU>KeHUE U B3aUMO/JICHICTBUE YACTHII ) 1 bubmuoreka [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOARMA Betlectsa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:xkeHHe U B3auMoeiicTBUE TeJl
but6moreka [IOK
3.1 M 3
CXAHITIECKOC JBIDKEHHE https://m.edsoo.ru/7f416194



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

Bbubnunoreka LIOK

2 n 4 1
3 HEPIUA, MAcCd, IIOTHOCTD https://m.eds00.ru/7f416194
bubnunoreka LIOK
. .B 14 2
33 Cuna. Bugt o https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3pnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH W ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubmmoreka [JOK
) TEJIaMH, )KUAKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.eds00.1u/7f416194
but6moreka [IOK
4.3 ATmocheproe nasenne 6 https://m.eds00.1u/7f416194
44 JleficTBHE KUKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pasaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHeEprus
but6mmoreka [JOK
>1 Pabora n MomHOCTE 3 1 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Hpoctbie MeXaHH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
. M 4 1
>3 CRAHTCCKAA SHEPHI https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KVIACC

KoauvecTBo 4yacon JIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbIie
Ne n/n P Konrtpoabsubie | IlpakTnyeckue (1uucbp )
NPOrpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Pa3znea 1. TensioBble siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 Bubmmorexa LIOK
' P = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIOBHIC HPOTECehl > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nea 2. DiiekTpu4eckne 1 MATHUTHbBIE SIBJICHUSI
21 DneKkTpruYecKue 3apsibl. 3apsHKEHHbIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOAHHBIN 3JIEKTPUYECKHIT TOK 20 2 7 hitps://m.cdsoo.r/7f4 18 1ce
bu6mmoreka [IOK
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
24 DneKTpoMarHuTHasi UHAYKLIUS 4 hitps:/m.cdsoo.r/7f4 18 1ce
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KVIACC

KoauvecTBo 4yacon JIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Konrtpoabsubie | IlpakTnyeckue (1uucbp )
NPOrpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Paznen 1. Mexann4yeckue siBJIeHUs
L1 MexaHU4eCcKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOZICHCTRHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHBI COXpaHCHM https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. MexannuecKkue KoJ1e0aHUs U BOJHLI
Bu6mmoreka [JOK
2.1 M 0 7 3
CXAHITHECIUE KOTCOATHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITHCECIUE BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DiieKTpOMarHuTHOE MOJIe U JIEKTPOMATHUTHbIE BOJTHbBI
11 DNEeKTPOMarHuTHOE MOJIE U 6 ’ bu6nuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIe IBJICHUS



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

4.1 3aKOHBI PacIpOCTPaHCHHS CBETa 6 2 bubmorexa HOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [IOK
42 JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [JOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTp 3 2 hitps://m.odsoo.rw/7f4 1ada6
Hroro no pazneny 15
Paznen 5. KBantoBble siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u norioneHrne cBeTa aroMom 4 1 hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 CTpoeHHe aTOMHOI0 A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 S nepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazpemy 17
Pa3znen 6. IloBTOpuTE1bHO0-00001IAO NI MOTY.Ib
[ToBTOpEeHMe u 006001IeHNE COAEPIKAHUS bu6mmorexa [LIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




ITOYPOYHOE INTAHUPOBAHMUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

KonTtposabHbie
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
HU3Yy4YeHU
f

JIeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypcsbl

®u3uka — HayKa O PUPOJIE.
SBnenus npupoasl. Gusndeckue
SBIICHUS

MexaHu4deckue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusruecKkue BEITUUNHBI U UX
n3MepeHne

Ypoxk-uccienopanue "N3mepenune
TEMIEPATYPbl IPU OMOILN
KHUJKOCTHOTO TEPMOMETpPA U JaTUYHUKa
Temreparypbl”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAayKHU U3Yy4aroT IPUPOY.
EcrecTBeHHOHAay4YHBIN METO
no3Hanus. Onrcanue GU3NIEeCKuX
SIBJIEHUH C IIOMOIIBIO MOJIEeei

bu6mmoreka [IOK
https://m.edsoo.ru/ff09172a

VYpok-uccnenosanue "[IpoBepka
THIIOTE3BI: ATBHOCTH MMOJETA IIapHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJIblIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOECHHE Bubmorexa HOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHE YacTHIl BEIICCTBA bubmiorexa LHOK
1 Bett https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITH O
9 Ha0JII0JIEHUIO TEIIOBOTO PaCIINPEHUS
ra3oB)
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHSIX Bl MIX bubmuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHn4Jeckoe JIBHIKEHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa LIOK
P P P https://m.edsoo.ru/ff0a05¢c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopoctb. ETUHUIEI cKOpOoCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKEHUSI bubnnorexa [IOK
y p https://m.edsoo.ru/ff0a0ac4
WNuepnusg. 3akoH HHEPIINH.
15 BsalfMozleIZCTBHe TCJ'IpKaK OpHuYnHA bubmaorexa LOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InoTHOCTH BemecTBa. Pacuer macchl bubnuorexa [JOK
M 00beMa TeJa 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTHU TBEPAOTO TEIIa»

Penrenue 3amau mo teme "[ImoTHOCTE

bu6mmoreka [IOK

18
BelecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapakTepuCTHKa
19 B3aumozeicTeus Ten. Cuia
yrpyroctu. 3akoH ['yka
JlaGoparopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanyn) Mpy>KUHBI OT
MPWIOKEHHON CHIIBD)
21 SBnenue Tarorenus. Cuna TSKECTH
CBs3b MEXKy CHUIION TSKECTH U
. bubnuotexa [JOK
22 maccoil tena. Bec rena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aza4 o teMe "Crna TSHKecTh
” Cuia TSKECTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [IOK
DU3NYECKUE XAPAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
Bbu6nuoreka [IOK
24 N3mepenue cun. Jluaamomer
P A p https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HaIIpaBJIEHHBIX
26 10 OJTHOU MPSIMOM bubmorexa HOK
A N P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
7 Pewenue 3agau o reme
"PaBHOnelicTByIOMmAs cri'
)% TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuotexa [JOK
TpeHue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabora «/3yueHne Bubnunorexa [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c

3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBKCHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
TIOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8

Pemenue 3aga4d Ha OIIPCACIICHUC

30 . .
PaBHOJACHCTBYIOIIEH CHJITBI
Pemenue 3anau mo temam: «Bec
tenay, «['papudeckoe nzodpaxkeHue bubnuoreka [IOK

31 .
cunmy, «Cunel», «PaBHOAeHCTBYOIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas pabora no temam:
«MexaHndeckoe ABIKECHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CUI»,
«Cunb»

3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnmnoreka [IOK
YBEIUYEHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT 00béMa bubmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPaTypbl
Ilepenaya naBiaeHus TBEPALIMU
35 TCHIZJ.MI/I JKUJIKOCTSIMU U fa3aM1/1 3aKkoH bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnunoreka [IOK
BBI3BAHHOE JEUCTBUEM CHUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBnenue B bubmuotexa [JOK
JKMAKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaronmecs cocy bl bubmuotexa [JOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

r .
39 HAPABIMHACCIIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopuiaeBon
SKAKOCTHEIN Hacoc
Atmocdepa 3emmn. [Ipuanns
CyLIECTBOBAHUS BO3YIIHOMN
Y Y bu6mmoreka [IOK
41 0005104kH 3eMin. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPs
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocdepHoe TaBieHue hitps:/m.cdsoo.rw/fl0a2bsa
43 N3mepenune atMmocpepHOTo TaBICHUS. bubnuorexa HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTH aTMOC(EPHOTO
44 JABJIEHUS OT BBICOTHI HaJl YPOBHEM bubmorexa HOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnnorexa [HOK
JIaBJICHNE Ha Pa3INYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3ampau o reme
"AT™mocdepHoe naBneHue"
JlelicTBuE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
A3 BBITAJIKUBAIOIIEHA CUJIIBL, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc

B XXUIKOCTB»



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970

49

JlaGoparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
Tela B BOJIE OT 00bEMa MOrpy>KEHHOU
B )KUJIKOCTb YaCTH TEJa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas paboTa
"KoHcTpynpoBanue apeoMeTpa uiu
KOHCTPYUPOBAHHE JOAKH U
ompezeneHue e rpy3onoapEMHOCTH"

52

Pemenue 3agaud mo remam: «IlmaBanue
cynoB. Bo3ayxoriaBanuey,
«/laBneHue TBepABIX TN, KUAKOCTEH
H Ta30B»

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

53

Mexanuueckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MomnocTts. EquHuier MoniHocT!

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOILIHOCTH, pa3BUBAaEMOM IIPU
MOaBEME 10 JecTHHUIE"

56

[IpocTeie MexaHu3Mbl. Ppryar.
PaBHOBecue cuit Ha peryare

57

Konrtpomnbnas pabora no reme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u Ta3oBy» / Beepoccuiickas
npoBepoyHasi paboTa

58

PesepsHbIii ypok. PaboTa ¢ TekcTamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

1o TeMe «/laBieHue TBEPIBIX Tel,
YKUJIKOCTEHN U Ta30B» / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TeXHHKE, OBITY U IIPUPO/IE.
JlaGopaTopHas pabota
«HMccnenoBanue ycnoBHil paBHOBECHS
pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢

60

Pemrenne 3agad mo teMme «YcCiIo0BUA
paBHOBeCI/ISI prLIaI‘a))

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutmenT monesHoro neicTBust
mexanu3ma. JlaboparopHas pabora
«3mepenne KIIJ[ HaktoHHON
TUTOCKOCTH

0.5

62

Pemenue 3amaud mo reme "Pabora,
mortrHocTh, KITJT"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuecKasi SHeprusl.
Kunernyeckas u noteHIantbHas
SHEPIus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHHUSI MEXaHUIECKOM
SHEpPTrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 1O TEME
"JKCIIEpUMEHTAIIBHOE OIIPE/IETICHHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON PHEPT UM NIPU
CKaTBhIBAaHUM TeJIa TI0 HAKJIOHHOH
miockoctu"

66

Konrtponbnas pabora no reme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

67 PesepBHblit ypok. Pabota ¢ Tekctamu | bu6nmoreka [IOK
1o TeMe "MexaHndeckoe aBrKeHue" https://m.edsoo.ru/ff0adeec6
PesepBHbIii ypok. Pabora ¢ TekcTamu
68 o teme "Pabdora. MOIIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

ITPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauvecTBo 4acon JIEKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrpoabnbie | Ilpakruyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI b
pecypcsl
OCHOBHBIE TIOJIOKEHHS MOJICKYJIISIPHO-
. bubnuotexa [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOT0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEeHnE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA i
BEILIECTBA HA OCHOBE NOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmmorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalWJUSIPHOCTb. | bubnunoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacluMpEeHNEe U CKATHE 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEIUIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss sueprusi. CiocoObl 1 bubnuotexa [JOK
W3MEHEHUS BHYTPEHHEN Y)HEPTUU https://m.edsoo.ru/ff0a5c60
10 Buael Terionepenaun 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakrnyeckoe

1 HCTIOJIb30BAHKE TCIJIOBBIX CBOMCTB bubmuoreka [JOK
BEIIECTB U MATEPHUANIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

b KonunuecTtBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEIIOBOTO OanaHca. bubnuoreka [IOK
TemmooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopHas paboTa

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEI1I000MeHa NpY CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOZHOU U Topsiueit Boabl"

Pacuer konuuecTBa TEIIOTHI,

15 He0oOX0IUMOro ISl HarpeBaHUsl Teja
Y BBIICJISIEMOTO UM MPU OXJIAXKICHUN

16 JlaboparopHas padota "Onpenenenue bubnuoreka [IOK
yAEJIbHON TEMI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y IeiabHas TeIIoTa bubnmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEBaHUE

18 KpHUCTAJIMYECKHUX TeJl. Y AenabHas Bubmaorexa LJOK

P ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS

19 Jlaboparophas pabdota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c

ureHue. Y elibHasl TerioTa nonroreka

21 K N bub OK



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

napooOpa3oBaHMs U KOHCHCAIIUH.
3aBUCHMOCTh TEMIIEPATYPhI KMITCHHS
0T aTMOc(epHOTO TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJIbHOM BJIaXHOCTH BO3/ayXxa"

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

23

Pemenne 3aaa4 Ha OIpCaAcICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHUHUIIBEI paOOTHI TETIIIOBBIX
nsurareneiie. [laposas TypOuna.
JIBuraresb BHyTPEHHETO CTOPaHUS

25

KIII TermoBoro nBuratesns.
TernnoBble JBUraTENId U 3alUTa
OKpY>Karollee cpeasbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHUA U ITPCBPALLICHUA
OHEPTIHU B TCIJIOBBIX ITPOLECCAaX

27

[ToaroroBka kK KOHTPOJILHOM paboTe
1o Teme "TernoBsie SIBICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUI
BelecTa"

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

28

KonTponbHas paboTa no teme
"TemnoBble aBiaeHud. U3MeHeHne
arperaTHBIX COCTOSIHHM BemiecTa"

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusanus ten. /[a poga
ANEKTPUYECKUX 3apSAI0B

30

Ypoxk-uccienoBanue "DieKTpusamus
TeJ UHAYKIUEHN U IIpU
CONPUKOCHOBEHHUH"



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

B3anmoneicTeue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpuYecKoe noJie.
1 HanpsikeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
nosis. [IpuHImn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJEH
Hocurenu snexkrpuyeckux 3apsoB.
33 OnemeHTtapHbli 3apsaa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [LIOK
COXPaHEHUS JIEKTPUUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npumMeHeHne bubnuoreka [IOK
CBOWCTB AJIEKTPUUYECKHUX 3apsI/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €0
36 cyiecTBoBanusa. McTounuku bubmmorexa LIOK
4 ' https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
37 JleMcTBUS SIIEKTPUIECKOTO TOKa bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jleiicreue
38 JJIEKTPUYECKOTO I10JIs1 Ha IIPOBOIHUKH 1
U TARJEKTPUKH"
39 DIEeKTPUYECKHUM TOK B METAJLIaX, bubnuoreka [IOK
JKUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHas padora
" bubmuotexa [JOK
41 N3mepenue u peryjmpoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DIEeKTpUUYECKOE HAIPSHKCHHE.
Boasr™metp. JTaboparopHas pabota

bubmuorexa [JOK

42 0.5
"N3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
1 CornpoTuBieHre NPOBOAHUKA. bubnuoreka [IOK
VY enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padoTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJHUKA OT €0 JJINHBI, IIOIAa N https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEeHUs U MaTepuaia”
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma 11 y4acTka bubmmorexa HOK
P ' Y https://m.edsoo.ru/ff0aad4a
Lenu
JIaGoparopHas paboTa
"UcciaenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UAYIIETO YePE3 PE3UCTOP, OT 1 bubmmorexa [IOK
- 1Y ’ https://m.edsoo.ru/ff0aa04e
COTMIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaIeIbHOE
COEIMHEHUS POBOJIHUKOB
JlaboparopHas padota "l[IpoBepka
43 MpaBUJIa CIIOKEHHS HAMIPSKEHUN IPU 1 bubmuoreka [IOK
II0CJIENOBATEILHOM COEIUHEHUN IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon"
JlaboparopHas padota "lIpoBepka
49 IIpaBUjIa JJIs CUJIBI TOKA IIPU 1 bubnuoreka [IOK

napayieIbHOM COSAMHEHUN
pe3uctopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14

Pewenue 3anad Ha npUMEHEHUE

50 3akoHa Oma g pa3IngHoro Bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI TIPOBOJHUKOB
51 PaGoTta u MOITHOCTH ANIEKTPUIECKOTO bubmuorexa [JOK
Toka. 3akoH Jxxoyins-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpezaenenue
52 a00TBI M MOIITHOCTH DJIEKTPHUECKOTO bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyYecKre Henu U NOTpeOUTenn
53 JIIEKTPUYECKON DHEPTUHU B OBIT bubnmorexa LHOK
P P Y https://m.edsoo.ru/fl0ab660
Kopotkoe 3ambIkanue
54 ITocTOosTHHBIE MArHUTHI, KX
B3auMOJEIICTBYE
55 VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
MOJ€H MOCTOSITHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe oie. MarauTHoe moJje
56 3eMIIM U €ro 3HaUEeHHE JUI )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
Semite
[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DNEKTPUUYECKUe 3apsiabl.
Bbu6nuoreka [IOK
57 3apspKeHHBIC Tela U X
o o https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. ITocTOSHHBIN
BJIEKTPUYECKUN TOK"
KonTponbhas pabota mo Teme
"DIEeKTPUUECKHE 3aPSIIbI.
P AR bubmuoreka [JOK
58 3apsKEeHHbIE TeNa U UX

B3auMozeucTeus. IlocToaHHbIN
anekTpuyeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aaf8a

poBepoyHasi paboTa

59

PesepBHbIil ypok. PabGoTa ¢ Tekctamu
o teme "[locTosiHHBIN
aneKTpuieckuii Tok" / Beepoccuiickas
IpoBepoyHas pabora

bubmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe noJte
NEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne JIeKTPOMAarHuTOB B
texHuke. Jlabopatopnas padora
"N3yueHne neiCTBUSI MATHUTHOTO
I10JI1 HA TIPOBOJIHUK C TOKOM"

0.5

Bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTaTENb IOCTOSHHOTO
Toka. Mcnons3oBanue
IIEKTPOJIBUTaTENIENe B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JIaboparopHast pabota
"KoHcTpyupoBaHue u u3yueHue
paboTHI AIIEKTpOABUTATEIIS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnsiTel Papanes. 3akoH
JIEKTPOMAarHUTHON MHIYKLIUH.
IIpaBuio Jlenna

64

Dnekrporereparop. CrocoOs
TIOJTYYEeHUS FEKTPUUECKOIe SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300HOBI/IIEMBIX NCTOYHHUKAX
SHEpPTrun

65

[ToaroroBka K KOHTPOJILHOM paboTe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
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10 TeMe "DIJIEKTPUUECKHUE U
MAarHUTHBIE SIBJIeHUS"

KonTponbhas pabota no teme

66 "DIEeKTPUUECKHE U MAaTHUTHEIE 1 bubmorexa LOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblit ypok. PabGota ¢ Tekctamu bubnuoreka [IOK
67 n " 1
no teMe ""TeroBkIe IBJIEHUS https://m.edsoo.ru/ff0acc5e
68 PezepBHblil ypok. PaGota ¢ Tekctamu 1
0o teMme "MarautHele sBiaeHusd"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME
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9 KVIACC

KoanuecTBo 4acos JIeKTPOHHbIE
Ne Hara nu(ppoBbIe
Tema ypoka Kourpoubnbie | IlpakTnuecku
n/m Bcero U3y4deHusi | oOpa3oBaTebHbIE
padoThI e padoThbl
pecypcsl

| MexaHn4eckoe JBHKEHUE. 1
MarepuanbHasi TOUKa

) Cucrtema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOT'0 JBUKEHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsAMOIIMHETHOE 1 bubnuoteka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIuHENHOE

4 nerkenue. CpeqHsis 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsamonnHENHOE PaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JBIO)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

. YCKOpEHHUs Teja npu 1 1 bubnuoteka [IOK
PaBHOYCKOPEHHOM JBUXEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"

g CBobOoaHoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuorexa LIOK

okpykHoCTH. [Iepnon u yacrora

https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

oOparnienus. JIuneiinas u yriosas

CKOpPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHUE
T [lepsriii 3akoH HetoToHa. BexTop bubmuorexa [LIOK
CHUJIbI https://m.edsoo.ru/ff0ae612
b Bropoii 3akoH HeroTOHA. bu6nuoreka LIOK
PaBHOpelicTByIOIIASA CHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HproToHa. bubnmuoteka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1a4y Ha IpUMeHEeHNE bubnuorexa [LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
Bbu6moreka [JOK
1 . I
> Cuna ynpyrocts. 3axon Tyxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuiia
yIPYTOCTI
17 JlaboparopHas pabota «Onpenenenue bubnuotexa [IOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0ace28
but6mmoreka [IOK
18 CHa TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuita but6mmoreka [IOK
TpEHUD» https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "Onpenenenue bu6mmoreka [JOK
20 R
K03 pHLIMEHTA TPEHUS CKOIbKEHHS https://m.edsoo.ru/ff0af8be
Pewenue 3agau o teme "3aKkoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [OK
w yipy ' https://m.edsoo.ru/ff0afb8e
TpPEeHUs
22 Cuita TSKECTH U 3aKOH BCEMHUPHOIO bubauroreka IIOK



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
aJICHUsI

https://m.edsoo.ru/ff0af044

Ypok-koHbepenius "J[BmkeHue Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conueunas cuctema). ['anaktuku"
Pemenne 3aga4d no teme "Cuira BuG LIOK
noIMoTeKa
24 TSYKECTH M 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
’5 [lepBas kocMHueckas CKOPOCTb. bubnuorexa [LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepralIbHOME TOUYKH.
AOGCOTIOTHO TBEPAOE TETO. BuG 110K
N noImoTeKa
26 PaBHOBecue TBEpIOTO TETNA C© hitps-//m.cd f0afe36
. s://m.edsoo.ru/ff0afe
3aKpEIUIEHHOWE OChIO BPAICHUS.
MowmeHnT cuinsl. LleHTp TsxecTn
PaBHOBECHE MaTepUalIbHOME TOUYKH.
AOGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETIEHHOME OCBhIO BpAIICHUS.
MowmeHnT cuinsl. LleHTp TsKECTH
)% Pemenue 3amau mo teme "MoMeHT bu6anoreka LIOK
cwibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOMW paboTe MO Eub 10K
nonroTeka
29 TeMe "MexaHnuecKkoe JTBUKEHUE.
B . | https://m.edsoo.ru/ff0b0408
3aMMOJICUCTBHE TET
KonTponbhas pabota mo teme B LIOK
noImoTeKa
30 "MexaHnYecKoe ABUKECHUE.

B3aumonerictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

31 COXpaHEHUs UMITYyJIbca. YIPYroe u bubmorexa LOK
P Y . by https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMoJICHCTBUE
0 Pemenue 3amau mo treme "3akoH but6mmoreka [IOK
COXpPaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepeHnus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
Bbu6moreka [JOK
34 M 0
CXAHIICCKAd paboTa 1 MOTIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cHIIBI TSIKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS IPU
PaBHOMEPHOM JIBU)KEHUU TeJla 10
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBsi3b 2HEPrUH U PadOTHI.
[TorenumanbHas sHEPrUs
Kunernueckas sneprus. Teopema o bub6nuorexa [LIOK
38 .
KUHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
40 JlaGoparopnas padota «3yuenue bubnuoteka [IOK
3aKOHA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHHUE U €T0 Bbu6moreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoueOaHus. bu6nuoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

43

MareMaTh4ecKuil ¥ Npy>KUHHBIA
MAasiTHUKH

44

VYpok-uccienoBaHue «3aBUCUMOCTD
neproja KoaebaHui 0T KECTKOCTH
NPY>KUHBI 1 MACChI TPy3a»

but6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBparmienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUIX

46

JIaGoparopHas pabota «Onpenenenue
Y4aCTOTHI M IepHo/ia KojeOaHni
NPY>KUHHOTO MasiTHUKa

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

47

JIaGopartopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHo/ia KoJaeOaHni
rpy3a, MOJBEIIEHHOr0 K HUTH, OT
MaccChl Tpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOHMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexanndeckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuuecKre BOJTHBI"

50

3Byk. PacnipoctpaHenue u oTpaxeHue
3ByKa

51

Ypok-uccrnenosanue "HabmrogeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIBHOM pabOTE MO

54 TeMe "3aKOHbI COXPaHEHHUS bubmmorexa [OK
P ' . https://m.edsoo.ru/ffOb25£0
Mexanuyeckue KoueOaHus ¥ BOJTHBI
KonTponbhas pabota no teme
55 "3akoHbI coxpaHeHusl. MexaHnnueckue
Kosie0aHusl U BOJHBI"
DNEKTPOMarHuTHOE MOJIE. bu6nuoreka LIOK
56
DNEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoJicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bu6mmoreka [{OK
Hcnonb3oBaHue 2IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3K"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOWIIBHOTO TeedoHa
Pemenue 3ana4 Ha onpezeneHue
60 YaCTOTHI ¥ JUTUHBI DJIEKTPOMArHUTHOU
BOJIHBI
DJeKTpOMarHuTHas Mpupo/ia CBETa.
. bubnuoteka [IOK
61 CxopocTth cBeTa. BonHoBbIe cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsMonuneitHoe
bu6mmoreka [JOK
62 pacnpocTpaHeHHe cBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUs CBETA. 3epKaia. bu6mmoreka [IOK

Pemenue 3anau Ha npumMeHeHne

https://m.edsoo.ru/ffl0b38c4
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3aKOHa OTPaXCHU CBCTA

[Ipenomnenue cBera. 3akoH

bub6anoreka [IOK

64
MPETOMIIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA. Bu6 OK
nonMoTeka
65 Hcnons30BaHKe MOJIHOTO BHYTPEHHETO httos://med . b3S
ps://m.edsoo.ru. c5c
OTpakKeHUS B ONTHYECKUX CBETOBOAAX
JIaGoparopnas pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpasumiie "Bo3nyx-cTexsno""
Ypok-koHpepennus "Mcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAs CBI3L"
but6mmoreka [IOK
68 JInn3zel. OnTHYeCKas cuja JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [JOK
69 [TocTpoenue n300paxxeHuit B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas paborta "Onpezaeienue
. bubnmuoteka [IOK
70 (hOKYCHOTO PACCTOSTHUS i ONTHYSCKON a
CHIBI COBMparomei HH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koubepenius "OnTuiyeckue bubmmoreka [{JOK
JIMH30BbIe TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [{OK
72 ['na3 xak ontuyeckas cucrema. 3peHue B
https://m.edsoo.ru/ff0b4684
7 Ypoxk-koupepenmus "JleexTs
3penust. Kak coxpanuts 3penue”
74 Pa3noxenue 6enoro cBera B CIEKTP. bu6mmnoreka [{OK

Ousitel Herorona. Coxenue

https://m.edsoo.ru/ff0c0f4c
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CIIEKTpaJbHBIX LBETOB. [{ucnepcus
CBETa

JlabGopaTopHas padota "OIBITHI 11O
pas3NoKeHuIo OeI0ro CBeTa B CIEeKTp U

bu6mmoreka [IOK
75 BOCIIPUSTHUIO LIBETA MPEIMETOB MPU UX
https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 1IBETOBbIE
¢bunbTpr"
VYpoxk-npaktukym "BosHOBBIE
76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHIus u qudpaxuus"
77 Omnertel Pe3epdopaa u muranerapHas bu6mmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
Hcnyckanue u norsiouieHue cBeTa
. bubnuoteka [IOK
79 aroMoM. KBaHTbl. JInnelyaTbie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypok-npaktukyMm "Habmonenue bu6mmoreka [{OK
CIIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIIBI bubmmorexa [IOK
s A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoOro sjpa. Hykinonnas bubnuoreka [IOK
MOJETb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpaALICHUS. bu6nuoreka [IOK
N3otornel https://m.edsoo.ru/ff0clal4
24 Pemtenue 3amay mmo reme: Bbu6moreka [JOK
"PannoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon momypacmaa
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VYpoxk-koHpepenuus "PagroakTHBHBIE

86 W3JIyYCHHS B IPUPOJAE, METULIUHE bubmorera [IOK
| " PHPOAS, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SInmepHBIE peaKIUU. 3aKOHEI
87 coX paHeHESI 3apsJ0BOTO U MAaCCOBOTO bubmorexa TIOK
P p https://m.edsoo.ru/ff0c1c58
qrcen
28 OHeprus CBA3M aTOMHBIX siep. CB3b bubnuorexa [IOK
MAacCCBL ¥ DHEPTUHU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SnepHeie
peakuun"
Peakuuu cunTesa u genenus suep. bu6nnoreka [IOK
90 R
Uctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koubepennus "SnepHas
o1 sHepreTuka. JlencTeus
PaINOAKTUBHBIX U3TyUYEHUN Ha KUBbIE
OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
» TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubmuorexa [LIOK
DJIEKTPOMArHUTHHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic sBIeHUS"
Konrponsnas padora o Teme
23 "DJIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHUTHBIC BOJTHBI.
KBanTtoBsie siBneHus"
[ToBTOpenue, obo0IIEeHNE.
94 JIaGopartopHbie pabOTHI IO KYpCy buGmorexa [IOK
" o " https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
95 [ToBTOpenue, o6o0meHue. Pemenne but6mmoreka [JOK
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pacyeTHBIX U KaYECTBEHHBIX 3aa4 M0
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572
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HNPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KVIIACC

Kon
MPOBEPIEMOro
pe3yjabrara

HpOBepﬂeMble NMpEeAMETHBIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOI1
06p830BaTe.TII>HOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330B3HHﬂ

1.1

HCIIOJIb30BaTh U3YUYCHHBIC ITOHATHSA

1.2

pasinyaTth ABJICHHA 110 OINHMCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IeCKOC SIBJICHHUEC

1.3

pacro3HaBaTh IpOSABICHHE M3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM TEPEBOAMTH NMPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIJIENIAThH

CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUBNUCCKUX SBICHHIMA

1.4

ONHUCHIBATh H3yYEHHBIE CBOWCTBA Tel W (PU3MYECKHe SIBJICHUS,
UCTIONB3Ysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUH TPABHIBLHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIOJNB3YEMBIX BEIHYUH, UX
0003HaYCHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOINME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTh  TpaUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3NUYECKUE SBICHUS U TPOIECCHI,
UCIONIB3YSl M3yYEHHbIE 3aKOHbI, MPU ITOM JaBaThb CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA ¥ 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATh (PM3UUECKUE SIBJICHMSI, IPOLIECCHl U CBOICTBA TE, B TOM
qucie€ W B KOHTEKCTE CUTyallud MNPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh IMPUUYUHHO-CJIEJACTBEHHbIE CBS3H, CTPOMTH
oObsicHeHne u3 | — 2 noruyeckux MmaroB ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOIMCTBA (pU3MUECKUX SABICHHUN, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMECPHOCTHU

1.7

pemath pacuy€THble 3a7a4u B 1 — 2 JeHCTBUS, UCIONB3YSl 3aKOHBI U

(I)OpMyJ'IBI, CBA3bIBAIOIINC (I)I/I3I/I‘-ICCKI/IG BCJIIMYMHBI: HA OCHOBC aHaJIM3a

yCJIOBUA 3aJadd  3allMCbIBAaTh KPATKOC  YCJIOBHC, TIOACTABJIATH




(I)I/I?»I/I‘leCKI/Ie BCJIIMYHUHEBI B (I)OpMyJ'IBI H IMPOBOAUTDH paC‘{éTLI, HaxoauTb
CIIPpaBOYHBIC JAaHHBIC, HGO6XOIH/IMI)IC IJI pCUICHUA 3aJiad, OHCHUBATDH

PCAITMCTUIHOCTD HOJ'Iy‘ICHHOfI (I)I/I3I/ILI€CKOI\/'I BCJINMYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPblE MOXXHO PELIUTh IMPU MOMOILU
bu3NYEeCKUX METO/JO0B, B OINHCAHUU HCCIEAOBAHUSA BBLIEIATH
MPOBEPAEMOE  MPEANOIOKEHUE (rumotesy),  pa3au4ath U
MHTEPIPETUPOBATh TMOIYUYEHHBIH pe3yJbTaT, HAaXOIUTh OIIMOKU B

X0A¢ OmbITa, ACJaTh BBIBOABI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAWUTH OMNBITHl MO0 HAOMIONEHUI0 (PU3NYECKUX SBICHHUHA WU
¢u3ndecKkux  CBOMCTB  Tei:  (OpMyIHpoBaTh  MPOBEPsSEMbIC
MPENONIOKEeHNs, COOUpaTh  yCTAaHOBKY M3  MPEIIOKEHHOIO

000pyTOBaHUS, 3aIMCHIBATH X0/ OTBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHSTH TPSMbIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
upOBLIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH N3MEPEHHUI

1.11

NPOBOIUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OAHOM  (pU3UUECKOi
BEJIMYMHBI OT JApPYyroil C HCIOJIBb30BAHUEM MPSMBIX H3MEPEHMIH,
y4acTBOBaTh B IUIAHMPOBAHUHM Y4eOHOTO HCCIIEJOBaHMS, COOUPATH
YCTaHOBKY W BBINOJHITh U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHy,
¢bukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE NMPEITI0KEHHBIX Ta0IUI U Tpa(UKOB, AeTaTh BHIBOIbI

0 pe3yJibTaTaM HCCIIeI0BaHUs

1.12

MPOBOJNTh KOCBCHHBIC H3MEpPEHUS (DU3MYECKHX BEIWYHH, CICHYs
MPEJIOKEHHOW MHCTPYKIIUU: TPU BBIMOJIHEHUH U3MEPEHUN COOMpPAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY W BBIUMCISATH 3HAYEHHUE HCKOMOM

BCJIIMYMHBI

1.13

CO6J'II-O,Z[aTI) mpaBujia TCXHHUKH 0e30macHOCTH mpu pa60Te C

J1a00paTOpPHBIM 000pPYJOBaHHEM

1.14

yKa3plBaTh NPUHIUMBI  JACHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepHU30BaTb IPUHLHUIBI JEHCTBHUS H3YYEHHBIX
OpuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNMCaHUS,
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBICHUH U

H606XOI[I/IMBIG q)HSquCKHe 3daKOHBI 1 3aKOHOMCPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWUTh HHGOpPMAIMIO O MPUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KM3HM s obecrieyeHUst 0€30MacHOCTH IMpU  OOpalleHuu ¢
npubOpaMy U TEXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

CO6J'IIO,I[CHI/I$I HOPM 3KOJOIH4Y€CKOI'0 ITIOBEACHUA B OprmamLueﬁ cpeac

1.16

OCYUIECTBJISATh OTOOP MCTOUYHUKOB MHpopManuu B ceTu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJIENIATE MH(OpPMAILHMIO, KOTOpas SIBISETCS NPOTUBOPEUMBOM MM

MOET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BaTh npu BBIIIOJIHCHU U yueOHBIX 3alaHuN
HAyYHOINIONYJIAPHYIO  JIUTEpaTypy  (U3MYECKOro  COAEpKaHMS,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl cetd MHTepHeT, BlageTh
npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHust HHPOPMAITUH

U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHBIE U YCTHBIE COOOIIECHUS
Ha ocHOBe 2 — 3 HCTOYHUKOB HHPopMAIUu (PU3UIECKOTO
CoJIep’KaHus, B TOM 4YHcJe MyOJUMYHO JeNaTh KPaTKHE COOOIEHUs O
pe3ynbTaTaXx TMpPOEKTOB WM YYEOHBIX WCCIEAOBAHUN, MPH ITOM
rPaMOTHO HKCIOJIb30BATh M3YYEHHBIA TOHSITUWHBIMA ammapar Kypca

(1)I/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIJICHUC HPGSGHTaL[Heﬁ

1.19

IIpH BBIIOJIHCHHUUN y‘le6HHX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/II‘/lI pacupeaciiThb
0053aHHOCTH B rpyarie B COOTBETCTBUHU C MMOCTABJICHHBIMHA 3adJila4yaMu,
CJICAUTH 3a BBIIIOJHCHUEM IlJIaHa HeﬁCTBHI;'I, aJICKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIal B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAHNBATH
KOMMYHHUKATHBHOC BBaHMOHeﬁCTBHG, YUUThIBaA MHCHHC

OKPY>KaroIIUX

8 KVIACC

Kon
NMpoBePAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJBb30BAaTh IIOHATHA

1.2

pa3jinyaTtb ABJICHHUA 110 OIHMCAHHUIO HUX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (pI/I3I/I‘-ICCKOC SABJICHUC

pacnio3HaBaTb IMPOSABIICHUC HN3YUCHHBIX CI)I/I3I/I‘IGCKI/IX SBJICHUH B




1.3

OKpY’KalolleM MHpE, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM NEPEBOAMUTH NMPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIJIENAThH

CYyIIIECTBEHHBIC CBOICTBA (MTpH3HAKN) GUBNUECKUX SIBICHHIM

1.4

ONHCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DHU3WYECKHE SBIICHWSI,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUM TPABHILHO
TPAKTOBaTh  (PU3UYECKUH  CMBICT  HCIONB3yeMBIX  BEIIWYHH,
0003HaYCHMSI U €IMHUIIBI (PU3HUUECKUX BEITUYNH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAKOINME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpapuKA  HM3YyUYCHHBIX  3aBHUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBaA TCII, (I)I/IBI/I‘-ICCKI/IC SABJICHUA U IIPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa W  3allMChIBAThb €0  MAaTCMAaTH4YCCKOC

BBIPAKEHUE

1.6

O00BSACHATH (PM3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTe CHUTyalluid TPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX IIaroB C MOMOIIbI0 | — 2 W3y4YeHHBIX CBOWCTBA

(I)I/I3I/I‘leCKI/IX SIBJICHI/Iﬁ, (I)I/ISI/I‘-ICCKI/IX 3dKOHa WJIX 3aKOHOMCPHOCTHU

1.7

pemars pacy€THBIE 3a7ayd B 2 — 3 NEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIIbl, CBsI3BIBAIONINE (PH3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3a/1a4U 3aIIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JaHHBIX Ui pELIeHHUs 3aJaud, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTH pacuy€Thl U CPAaBHUBATH
NOJYyYEHHOE 3HaueHHe (U3UUYECKOM BEIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh IMPU MOMOILU
(GU3NUECKUX METOJ0B, UCTIONb3Ysl ONMCAHUE UCCIICAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPEAINOIIOKEHHE, OLICHUBATh IPABWIBHOCTH IOPSAIKA

MMPOBEACHU UCCIICAOBAaHU, ACIaTh BBIBO/bI

1.9

IIPOBOAMUTH ONBITHI 1O HAOMIOACHUIO (UINYECKUX SIBICHUNH WIH
¢usnueckux  CBOMCTB  Tel:  (hopMynupoBaTb  IpOBepsieMbIe

MMPEATIOJIOKCHH, CO6I/IpaTB YCTaHOBKY n3 MPECIJIOKCHHOT O

O60py,I[OBaHI/I$I, OIIMCBIBATh XO/ OIIbITa U (bOpMy.]'IPIpOBaTL BBIBO/JBI

1.10

BBINIOJIHATh TIPSAMBIE W3MEPEHUs C MCIOJb30BAHUEM aHAJOrOBBIX
npuOOPOB U TaTUNKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

WU3MEPEHU ¢ yIE€TOM 3a/IaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh ~ HWCCJICJIOBAHME  3aBUCHMOCTH  OJHOM  (pusnmueckoun




I.11

BEJIMYMHBI OT JPYrol C MCHOJb30BaHUEM IMPSIMBIX HM3MEPEHUM:
IUTAHUPOBaTh HCCIIEJJIOBAHUE, COOMpaTh YCTAHOBKY W BBINIOJIHATH
U3MEpEeHHs, CcleAys  MpeajoKeHHOMY  IUIaHy,  (UKCHPOBATH
pe3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTH B BUJIE TaOnHIl M TpaduKkos,

JACJIaTb BBIBOAKBI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

1.12

IMPOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIIMYHH:
IJIAaHUPOBATb U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO0 YCTAaHOBKY,
ciaenys HpCIIJIO)KeHHOf/'I HHCTPYKIIMK, W BbIYUCIIATH 3HAYCHUC

BCJIIMYHHBI

1.13

C06J'II-O)IaTb mpaBujia TCXHHUKH 0e30macHOCTH mpu pa60Te C

71a00paTOpPHBIM 000pPYJOBAaHHEM

1.14

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS M3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX ONMCAHUSA, HCIOJIb3Ys
3HAHUS O CBOMcTBax (u3MUYeCKUX SBIEHUHM U HEoOXOoaAuMbIe

¢buznyecKkrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTBIC TCXHUYCCKUC yCT‘pOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pBI 0 CXEMaM U CXEMAaTUYHbIM PHUCYHKAM, COCTABJIATH CXCMbI
SJICKTPHUYICCKUX LeIeil C IIOCIeAOBaTEIbHBIM U napaijiCJIbHbBIM
COCAMHECHUECM  JJICMCHTOB, pasindad  yYCJIOBHBIC 0003HaYECHUS

9JICMCHTOB JJICKTPHUYCCKUX Henei

1.16

NPUBOJAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)
IPaKTUYECKOI0 UCIOJIb30BaHUS (GU3NUECKUX 3HAHUN B IOBCEIHEBHOM
KHU3HM Ui oOecrieyeHus O€30MacHOCTH IpH  OOpalleHuu ¢
npuOopaMu U TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHHUS 310POBbS U

COGJ’IIOI(CHI/I}I HOPM 5KOJIOTHYCCKOI'O TOBCACHUS B oxpymafomeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMaLUK GU3NYECKOTO COACPKAHUSA B CETU
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IYyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIAENIATh HHGOpPMAILUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEIOCTOBEPHOM

1.18

HUCIIOJIB30BaTh Ipu  BBITOJIHCHHUU yqe6me SaI[aHI/Iﬁ Hay4HO-

MOMYJISIPHYIO JINTEPaTypy (U3NUECKOTO COACPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl cetu VIHTepHeT; Biaaere nOpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeodpazoBaHus WHGOPMALUU U3 OJHON

3HAaKOBOM CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHUS,
0000mas uHGOpMAIMIO U3 HECKONBKUX HCTOYHHKOB (PU3MUECKOro

COJCpKaHHd, B TOM HYHCIIC HY6J'II/I‘~IHO NpeACTaBIATE PE3YJIbTATHI




MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JIESATEIBHOCTH, IPU 3TOM
rPaMOTHO HMCIOJIb30BATh M3YYEHHBIA TOHSATUWHBIMA ammapar Kypca

(bI/ISI/IKI/I, COIIPOBOXKIATb BLICTYIIJICHUC HpeSeHTaHI/ICﬁ

1.20

MIPHU BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M WCCIICIOBAHHMA (DU3MUECKHX
MIPOLIECCOB PACHpPENENITh 00SI3aHHOCTU B TPYMIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILJIAHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIaJ B JCATENBbHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEHUCTBUE,  MPOSBISIL  TOTOBHOCTH

paspeniaTh KOHMIUKTHI

9 KVIACC

Kon
NMpoBePAEMOro
pe3yJabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbHON NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHUus

1.1

HCIIOJIb30BaTh U3YYCHHBIC ITOHATHSA

1.2

pasinyaTth ABJICHHA 110 OIHMCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IeCKOC SIBJICHHUEC

1.3

pacrmo3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHHUA B
OKpY’KalolIeM MHpE, B TOM 4YHCie (U3UUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIJICNIAThH

CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKN) PUBNICCKUX SBICHHIMA

1.4

ONHKCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYHHBI, NpPU ONUCAHUM TMPABUIIBHO
TpakToBaThb  (DU3MYECKHIH  CMBICH  HCHOJb3YEMBIX  BEJIUYUH,
0003HaYeHMsI ¥ €AUHULIBI (U3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI,

CBA3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYHMHY C JIPyTHUMHU

BCIIMYMHAMU, CTPOUTD Fpa(bI/IKI/I HU3YYCHHBIX 3aBHCHMOCTEH

(U3HYECKUX BETUIUH

1.5

XapaKTCpU30oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIpKM OJ3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa W  3allMChIBAThb €0  MAaTCMAaTH4YCCKOC

BBIPAKEHUE

1.6

00BACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITH TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2

— 3 JIOTMYECKHX IIIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOMCTBA




(1)I/I3I/I‘IeCI(I/IX HBHCHI/Iﬁ, (I)I/ISI/I‘-ICCKI/IX 3dKOHA WJIX 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THpIe 3amaud (OMUparolIuecs Ha cCUcTeMy u3 2 — 3
YpaBHEHMIi), HCHOJB3ys 3aKOHBI M  (OpPMyIBl, CBS3BIBAIOLIUE
¢u3uveckne BENMYMHBI: HAa OCHOBE aHallM3a YCIOBHSA 3a/laud
3alHMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JIaHHBIE, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHHs, MPOBOAWUTH PACU€Thl M OIECHUBATH PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAUCHU (1)H3PI‘-ICCKOI>'I BCJIIMYUHBI

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIU
(GU3NUECKUX METOJI0B, UCIIOJIb3YsI OIIMCAHUE HCCIIEI0OBAHNUS, BBIICIATh
IIPOBEPSIEMOE IPENAIIOJIOKEHNE, OLIEHUBATh IPABWIBHOCTH IOPSIKA
IIPOBEJCHUSI HCCJIEIOBAaHUs, [eJlaTh BBIBOJbI, HHTEPIPETHUPOBATH

PE3YIIbTATLL HaGJ’IIOI[CHI/Iﬁ " OIIBITOB

1.9

MPOBOAMUTH OMNBITHl MO HAOMIONECHUI0 (PUINYECKUX SBICHHUA WU
(Gu3NYECKUX CBOMCTB TEJI: CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 0OOpYIOBaHMS, ONMUCHIBATH XOJ OIMbITA U €ro

pe3yabTaThl, (POPMYITHPOBATH BHIBOJIBI

1.10

IPOBOIUTH IPH HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEpPEHUil,
ompenensis cpeaHee 3HAYeHHEe H3MepseMor BeaudnHbl ((PokycHoe
paccrosiHue coOuparolieil JMH3bl), 000CHOBBIBaTh BBIOOp crocoba

U3MepeHus (M3MEPUTENIBHOTO pUdopa)

I.11

NPOBOJUTH KCCJIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIWYHH C
UCTIOJIb30BAaHUEM IPSAMBIX M3MEPEHUI: IJIaHUPOBATh HCCIEIOBaHHE,
CaMOCTOSITENIFHO COOMpaTh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI

HOHy‘IGHHOf/’I 3aBUCHUMOCTH (i)I/ISI/I'—ICCKI/IX BCJINYHUH B BHEC Ta6J'II/IIII/I

Fpa(i)I/IKOB, ACJIaTh BbIBOJBI 11O PE3YJIbTaTaM HUCCICAOBAHUSA

1.12

OPOBOJIUTH  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys MPENJIOKEHHOW WHCTPYKIMH,
BBIYUCIIATh 3HAYCHHE BEJIMYMHBI M AHAJIU3UPOBATH IIOJTYYCHHBIE

pEe3yNbTaThl ¢ YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUN

1.13

coOmomaTh mMpaBWia TEXHWKW Oe3omacHOCTH Tmpu  pabore ¢

71a00paTOpPHBIM 000pPYJOBAaHHEM

1.14

pa3nnyaTth OCHOBHBIC MPHU3HAKM W3YYEHHBIX (PU3MUYECKUX MoJeneil:
MaTepuaabHasl TOUKa, aOCOIOTHO TBEPJIOE TENIO, TOUEUHBIN NUCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTO sAJpa




1.15

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMcTBax (U3MUYECKUX SBJIEHUH H HE0OXOAuMbIE

¢buznyecKrue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIbHBIX pudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIIEHUH Y4eOHO-IPAKTUUECKUX
3aJa4, ONTUYECKHE CXEMBbI JUIsl TOCTPOEHUSI H300paKeHUH B TJIOCKOM

3epKaJie ¥ cOOMparoLIei JTMH3e

1.17

NOPUBOAUTH TpPHUMEPHl (HAXOAWUTh HHGOpPMAIMIO O MPUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KHU3HM U1 obecriedeHus 0O€30MacHOCTH IpH  OOpalleHuu ¢
npubOpaMu U TEXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

CO6J'IIO,I[CHI/I$I HOPM 5KOJIOTHYCECKOI'O TIOBEACHUS B Opr>I(8.IOH.[GI>i cpeac

1.18

OCYILECTBJIATh MOUCK MH(DOpMauK GU3NIECKOTO COACPKAHUSA B CETH
WHTepHeT, caMOCTOSATENbHO (OpMYIHpYs MOMCKOBBIA  3ampoc,
HaXOAWTh IyTH  ONpPENENCHHUs  JOCTOBEPHOCTH  MOJIYYEHHOU
MHPOpPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJHUTENIBHBIX

HCTOYHHUKOB

1.19

WCIIOJIB30BaTh TMPU  BBINOJHEHUM YUYEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBIC
Marepuayibl, pecypcel ceth MHTepHeT; BiIaneTb IpUEMaMHU

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALIUU U3 OJHOU

3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS Ha
OCHOBe WHGOpPMAIMU W3 HECKOJIbKHX HMCTOYHHKOB (PH3UUIECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTABIATH PE3YJIbTaThl NMPOECKTHON WU
UCCJIEAOBATENIbCKOM  AEATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKK M COMPOBOXKAATh BBICTYIJICHHE IMpE3eHTaluell ¢ yd4&ToM

0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

1.21

IIPHU BBITIOJTHEHUH YY€OHBIX MPOCKTOB M WCCIICIOBAHHMA (DU3MUECKHX
MIPOLIECCOB PACHpPENENITh 00SI3aHHOCTU B TPYMIE B COOTBETCTBUU C
IOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JCITENBbHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  MPOSBISIL  TOTOBHOCTH

paspeniaTh KOHMIUKTHI




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasiena

Kon
JIEMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKaAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®usuka — Hayka O npupoze. SBIEHHS TPUPOIBIL.
DusnuecKkue  ABICHUS: MEXaHWYECKHE,  TEIUIOBBIE,

QJICKTPHUYCCKNEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnyeckue  BenMWuuHBL  M3MmepeHue  (U3HUECKUX
BenmnunH.  Ousuueckue  npubopel.  [lorpemrHOCTb

U3MepeHnii. MexxayHapoaHasi CUCTEMA €MHHIL

1.3

EcTecTBeHHOHayuYHBI METOJ TO3HAHMSA: HAOIIO/ICHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBIKCHHUE THIIOTES,
HKCIIEPUMEHT 10 TMpPOBEpKE THIOTE3, OOBICHEHUE

HAOFOIaeEMOTO SIBJICHUSA

1.4

Onucanue GpU3NUECKUX SBICHUH ¢ TOMOLIBIO MOJENEH

1.5

[TpakTuyeckue paboOTHI:

HH#Par#HH13MepeHne pacCTOSHUMN.
#i#Par#t#l3MepeHne 00béMa KHUIKOCTH M TBEPAOTO
Tena.

#H#HPar###Onpeenenne pa3MepoB MaJbIX TEI.
H#iHParfHH#l13mepeHne  TeMmreparypsl IIpU  TIOMOIIH

FKUAKOCTHOT'O TCPMOMCETPA U JaTHUKA TCMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHIECTBA

2.1

#H##Par##H#CTpoeHe BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasMepbl.  OmBITBI,  JOKa3bIBAIOIIHME  JUCKPETHOE

CTPOCHHUEC BCIICCTBA

22

HH##Par##H# ]| BrokeHne YacTUI[  BEIIECTBa. CBs13b
CKOPOCTM  JIBIDKEHHMSI  YacTUIl C  TEMIIEPaTypOil.

BbpoyHoBckoe nBuxkenue, tudpdysust

23

B3anmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U




OTTAJIKNBAHUC

Hi#HParfH## ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

24 B3anMocCBsA3bp MeXay CBOMCTBAMH BEILIECTB B PA3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJBI
[IpakTuyeckue paboOTHI:
###Par###Onenka nuaMeTpa aToMa METOJOM PsIOB (C
ucrnonb30BaHueM Gotorpaduit).

2.6 HHPar#H##OnpITel MO HAOMIOACHWIO  TEIUIOBOTO

pacuIMpeHus ra3os.
HHHPar###OnbITEl 110 OOHApPY)KEHUIO JEHCTBUS CUI

MOJIEKYJIIPHOTO HNPUTSKEHUS

JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

11 MexaHnuueckoe JIBUOKEHHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JBIKEHUE
HH#HPar#H#CKopoCTb. Cpennsis CKOpOCTb npu
32 HEPaBHOMEPHOM JABWXEHUU. Pacuér myTtw u BpeMeHH
JBYKEHUS
SIBnenue uHepuuu. 3akoH MHepuuH. B3aumopeiictBue
33 TeN Kak MPUYMHA MU3MEHEHHSI CKOPOCTU JIBUYKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
14 #H#HPartH# InotHocTh BemiecTBa. CBS3hL IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €TUHHIIE 00bEMa BEIIECTBA
3.5 Cuna Kak XapakTepHCTHKA B3aUMOJIEHCTBUS TN
16 Cuwna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
. MIOMOUIbIO JUHAMOMETPA
17 #HH#HParf##IBIeHne TATOTeHNA M cwia Tspkectu. Cuna
' TSDKECTH Ha ApPYyTUX I1aHeTax. Bec tena. HeBecomocTs
18 Cuna tpenus. TpeHue CKONbXEHUS U TPEHHE IOKOSI.
' TpeHune B npUpoie U TEXHUKE
19 #H##HParf##Cro)keHne CWi, HalpaBJIEHHBIX IO OJHOM

npsimoid. PaBHOIEHiCTBYIO1IIAsT CHJT




3.10

[TpakTrueckue paboOTHI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO  JBMXKEHUS
(mapuka B KMIKOCTH, MOJIENH  3JEKTPUUECKOTO
apromoOmiisi W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAKJIOHHON  muockocTH. OmpeneneHue  IMIOTHOCTH
TBEPIOTO Telna. OnbITHI, JIEMOHCTPHUPYIOIUE
3aBUCUMOCTh pPacTsDKeHUs (nedopmanyu) NpyXUHBI OT
NPWIOKEHHOW  Ccuiibl.  OMBITBI, JEeMOHCTPHPYIOIINE
3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT Beca Tella U

XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEH

3.11

@u3nyeCcKue SIBICHUS B IPUPOLE: IPUMEPHI ABUKECHUS C
Pa3IMYHBIMU CKOPOCTSAMH B )KMBOM U HEKUBOW MPHUPOJIE,

JICCTBUE CUJIbI TPEHUS B IPUPOJIEC U TEXHUKE

3.12

TexHuueckue yCTpocTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJL, )KMIKOCTE Y TA30B

4.1

HaBnenue TtBEpmoro Ttena. CrocoObl yMEHBIICHUS |

YBCIIMUCHUA TABJICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTb JaBJICHHA ra3a OT 06’béMa,

TEMIIEpPaTypbl

43

Hepe):[aqa JaBJICHUA TBépI[bIMI/I TCJIaMU, XUJIKOCTAMHU U

razamu. 3axkoH ITackang. I[THeBMaTHUECKHE MAIIMHEI

44

3aBUCHMOCTb  JIQBJIEHUSI  KUJKOCTH OT  IIyOMHBL
I'mapocratnueckuit mapagokc. CooOuamuecs Cocy/ bl

FI/I,Z[paBJII/I‘IeCKI/Ie MCXaHH3MBbI

4.5

AtMmocdepa 3emnu u armocepHoe naBieHue. [Ipuannbl
CYILIECTBOBaHUS BO3AYUIHOW 000104ku 3emiid. OTMBIT
Toppuuemu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBIICHUS OT

BBICOTBI HaZl YPOBHEM MODS

4.6

Usmepenne atmocdepHoro namnenus. [lpubopsl mms

U3MEpPEHUs: aTMOC(EPHOTo 1aBIECHUS

4.7

JleficTBHe KMAKOCTM M ra3a Ha IOTIPYKEHHOE B HHUX
Teno. Beltankuparomas (apxumenoBa) cwia. 3aKoOH

Apxumena




4.8

IInaBanue ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telna B BOAE OT
00béMa TOrpyK€HHOH B JKMIKOCTh YacTH Tela.
OmnpeneneHne BBITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA
TEN0,  INOrpyxéHHoe B kuakocte.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B KHUJAKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPUPYIOLIME  3aBUCUMOCTH  BBITAJIKUBAIOLIECH
CHJIBI, AEUCTBYIOLIEH Ha TEJIO B KMIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKUJKOCTb YaCTU T€JIa U OT IUIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHHE  JIOAKM WM  OIpeAciieHHe €€

rPYy30NIOABEMHOCTH

4.10

dusnyeckue  SABICHUS B MPUPOJIE: BITUSTHUE
aTMoc(hepHOro JaBJIeHUs Ha )KMBOW OpraHU3M, IJIaBaHHUe

pbIO

4.11

TexHUYeCKHuEe YCTPOWCTBA: COOOIMIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, ODHEPT'UA

5.1 Mexanudeckas pabota

52 Mexanuveckasi MOIIIHOCTh

53 [Ipocteie  MexaHu3MBI:  pblyar, OJIOK, HaKJIOHHas

. iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3onmortoe  mpaBwio»  MexaHukd.  Koaddunumenr

5.5 II0JIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenmanpHast SHEPTUHU TeNa, MOTHATOTO HaJ 3eMIEH

5.7 Kunernueckas sneprus

sg [TonHast MexaHuveckas SHEpPrusi. 3aKOH M3MEHEHUS U

COXpaHCHUA MEXaHN4YeCKOoM OHCPIrun




59

[TpakTrueckue pabOThI:

###Par###Onpenenenrne paObOThl CHIIBI TPEHUS TIPH
PaBHOMEpPHOM [IBJKEHMHM Te€jJa 10 TOPU30HTAIbHOU
noBepxHoctu. MccnenoBanue ycioBHil paBHOBECHS
ppiuara. HM3mepenue KIIJI HaxkIOHHOM IUIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXaHUYECKON SHEPTUU

5.10

duznyeckue SBICHUS B npupojc: pblyaru B TCJIC

YEJIOBCKa

5.11

TexHuyeckue yCTpOMCTBA: pbluar, TMOJABWKHBIA U
HETIOJIBWKHBIN OJIOKM, HAKIIOHHAS TIOCKOCTH, MPOCTHIE

MCXaHU3MBbI B 6BITy

8 KVIACC

Kon
pasaeJia

Kon
3JIEeMEHTA

HpOBepﬂeMble JIEMEHTBI COACPRKaAaHUSA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
TEOpUU CTPOCHMs BemecTBa. Macca M pasMmepbl
MoJsieKyl1.  OneITbl, NOATBEPXKIAIOIIME  OCHOBHBIC

IIOJIOKEHUSI MOJIEKYJIAPHOKMHETUYECKOU TEOPUU

6.2

Mopenn  TBEPHOTO, KHAKOTO M Ta3000pa3HOTO
coctosiHUI BemlecTBa. Kpucrammmueckue u amopdHbie

TEJIa

6.3

OOBbsicHEeHHE CBOWCTB ra3oB, XKUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJISIPHOKMHETUYECKOU

TEOPHH

6.4

CmaumnBaHUeE U KalMWJIJIAPHBIC ABJICHUA

6.5

Temnnosoe pacliupeHUC U CKATUC

6.6

Temneparypa. CBsi3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBMOKCHUA YaCTHUIL

6.7

Buytpennss sHeprusi. CnocoObl U3MEHEHUs! BHYTPEHHEHN

OHCPIruu: TCIUIONCpCaadya 1 COBCPIICHUC pa6OTI)I




Bunap! temionepenayn: TEIONPOBOAHOCTh, KOHBEKIIHS,

6.8
W3ITyYeHue
KonmunuectBo  TemioTel.  YIenbHass  TEIUIOEMKOCTH
6.9
BELIECTBA
6.10 TemooOMEH M TEIJIOBOE pPABHOBECHE. Y paBHEHHE
' TEIJIOBOTO OanaHca
611 [1naBneHue U OTBEpIEBaHUE KPUCTAIUNINYECKHUX BEILLECTB.
' VaenbHas TemioTa IIaBiIeHUs
[TapooOpa3zoBanne u  KoHAeHcamus. VcmapeHue.
612 Kunenne. VYnpenebHas  Temmora  mapooOpa3oBaHWUS.
' 3aBUCHUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(hepHOro
JTABJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIMBa. Y IeJIbHAas TEIJIOTa CrOpaHus
[Mpuntunsel  pabotel  TemnoBbix — aBurareneid  KITJ]
6.15 TEIJIOBOrO JBUrarens. TemioBble ABUTaTeNy M 3alluTa
OKpYXaIoIIe cpeabl
3aK0oH COXpaHEHUS U IPEBPAILICHUS SHEPTUH B TETUIOBBIX
6.16
nporueccax
[TpakTudeckue pabOTHI:
HH#Par##H#OneITEl M0 OOHAPYXKEHUIO JEUCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSHKCHHUS.
HHHPar###0ONBITBI O BBIPAILIMBAHUIO — KPUCTAJUIOB
MOBAapPEHHOM COJIM WJIU caxapa.
HHHPar###ONBITL 10 HAOMIOACHUIO  TETUIOBOTO
6.17 pacIIMpEeHHs] Ta30B, KUJIKOCTEN U TBEPABIX TEJL.

#H#HPar###Onpeienienne naBleHUs BO3ayXa B OayuioHe
HITPUIIA.

HH#HPar###ONBITB, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JIABJIEHUS] BO3JyXa OT €ro o0béMa W HarpeBaHHs WIH
OXJIQXKICHUSI.

HiHtPar###l IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH




JJINHBI CTOJIOMKA KHUIOKOCTH B TepMOMeTpHHCCKOﬁ

TpyOKe OT TeMIeparyphbl.

#i#Par#t#Habmonenue U3MEHEHHUS BHYTpPEHHEN
SHEPTrUU Tejla B pe3yJibTaTe TeIulonepenadyn U paboTh
BHEUTHHUX CHIL

#i##Par###lccnenopanue sIBJICHUS TEIUIOOOMEHA TIpHU
CMEIIMBAaHUM XOJOJIHOW U rOpsiYEr BOJIBI.
#HPart##OnpenencHue KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOT0 BOJOW INpHU TEIJIO0OMEHE C HarpeThiM
METATTMYECKUM LUIHHIPOM.

H#H#HParH##OnpeienieHne  yAenbHOM  TEIUIOEMKOCTHU
BEIIECTBA.

#HH##Par#H#HccnienoBanue mpouecca uCnapeHus.
H#HParfH##OnpeieneHue  OTHOCUTENBHOM  BIAQXXHOCTH
BO3/TyXa.

#H#HPar###Onpeenienne yaenbHOW TETUIOThI TUIABICHUS

JIBJIA.

6.18

dusnueckue SBICHHUS B TMPUPOJEC: TOBEPXHOCTHOE
HATAXKCHUC W KAWJUIAPHBIC ABJICHHUA B IIPUPOLIL,
KpPHUCTAJUTBI B TIpupoe, u3nydenne ConHIa, 3aMep3aHne
BOZI0EMOB, MOPCKHE OpHU3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCTA.

6.19

TexHuueckue yCTpoOicTBa:  KamWUISIPbl, NPUMEPHI
MCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, MCUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJ]Ib BHYTPCHHCT'O CrOpaHH.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpuszanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsI0B
B3anmopeiictBue 3apspkeHHBIX  Tel.  3akoH  Kysona
7.2 (3aBHCUMOCTb CHJIbI B3aUMO/ICHCTBUS 3apsSHKEHHBIX T OT

BEJIMYMHBI 3aPsJI0B U PACCTOSIHUS MEXTY TEIaMH)




Onekrpuueckoe nojie. Hampspk€HHOCTD 3JEKTPUYECKOTO

7.3
nonst. [lpuHUMN Cynepno3uiMu JIEKTPUUECKUX TOJeH
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. JIEMEHTAPHBIN
7.4 anektpudeckuil 3apsa. Ctpoenue atoma. [IpoBogHuKY U
JIUDJICKTPUKH
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsjia
76 DNEeKTpUYECKUA  TOK. VYcnoBust  cyliecTBOBaHUs
' AIEKTPUUECKOTO TOKa. ICTOUHHMKHM MOCTOSIHHOTO TOKa
HerictBust BIIEKTPUIECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
JKHAKOCTSX U ra3ax
o, Onektpuueckass 1menb. Cuna Toka. DJIEKTPUUYECKOE
' HapPsDKEHUE
o, CompoTuBieHue MIPOBOTHUKA. VY nensHoE
' COINPOTHUBJICHHUE BEIIECTBA
7.10 3akon Oma AJig y4acTKa LUenu
[locnenoBarenbHOE M MapajlieIbHOE  COETUHEHHE
7.11
MIPOBOHUKOB
Pabota u MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DNEeKTpUUecKne IeNH U TMOTPEOUTENN SICKTPUICCKON
' sHepruu B ObITy. KopoTkoe 3ambikaHme
ITocTossHHBIE MarHuThl. B3amMoneilicTBHE ITOCTOSHHBIX
7.14
MAarHuTOB
715 MarautHoe mnone. MarHutHoe TIIojie 3eMJIH U €ro
' 3HAYCHHE JIJIs JKM3HHU Ha 3eMJIe
716 OmneiT Opcrea. MarHUTHOE 10JI€ 3JEKTPUYECKOTO TOKaA.
' [IpumeHeHre 3JeKTPOMarHuTOB B TEXHUKE
JelicTBUe MarHMUTHOrO TOJII HAa MPOBOJHUK C TOKOM.
717 DNEeKTPOABUTATENIb MOCTOSSHHOTO TOKa. Mcmonab3oBaHue

AJIEKTPOJBUraTENEe B TEXHHUYECKUX YCTPOMCTBAaX M Ha




TPAHCIIOPTE

7.18 OmnbiTel  ®@apages.  SBieHHE  BIEKTPOMArHUTHOU
uHaykuuu. [Ipasuio Jlenua
DNeKTporeHeparop. Cnoco0bI MOJTyYEeHHUS
7.19 AIEKTPUUYECKOM SHEpPTrUH. DNEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU
[TpakTrueckue paboThI:
OnBITEI IO HAOTIOEHUIO AJICKTPU3AINH TEJ UHIYKITUEH
Y TIPY CONTPUKOCHOBEHUH.
HccnenoBanue JEHCTBHSI AIEKTPUUECKOTO TIONS  Ha
MIPOBOJIHUKH U TUIJIEKTPUKH.
COopka u mpoBepka pabOTHl AIEKTPUUECKOW LEMH
MMOCTOSIHHOT'O TOKA.
W3mepenHue u peryJanpoBaHUE CUIIbI TOKA.
W3mepenune u peryaupoBaHue HAPsKEHUS.
HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT COMPOTUBIIEHUSI PE3UCTOPA U HANPSKEHUS
Ha pPe3UCTOpE.
OmbITHL, JIEMOHCTPUPYIOLIUE 3aBHCHMOCTD
AIEKTPUYECKOTO COMPOTUBIICHUS] TMPOBOJHUKA OT €ro
7.20

JUTHBI, TIOMIAH TIOTIEPEYHOTO CEUCHHS U MaTepHraia.

[IpoBepka nmpaBwia CIOXKEHUS  HAlPSOHKEHUW  MpU
[I0CJIEIOBATEIbHOM  COEIUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwmiia st CUJIBI TOKA MPU NapauIeTbHOM
coenmuHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AIIEKTPUYECKOTO  TOKAa, WAYIIETO0 4Yepe3  Pe3UCTOop.
OnpeneneHrie  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CUJIBI TOKa, UAYIIEro 4epe3 JaMIOUKy, OT HaNpsKCHH
Ha Hell. Onpenenenue KI1J[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJEWUCTBUSA IOCTOSIHHBIX MAarHUTOB.
I/IsyquMe MAarauMTHOIO ITOJIA MOCTOAHHBIX MAarHuTOB IIPU
ux oObemuHeHWMM W  paszneneHun. lccrnenoBanwue

JENCTBUS 2JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.




OHBITLI, ACMOHCTPUPYIOIINC 3aBUCHUMOCTD CHJIbI

B3aUMOICUCTBHUS KaTyliKyu ¢ TOKOM U MarmuTa OT CHJIbI
TOKa U HAIIPpaBJICHHUA TOKa B KaTylIKE. I/ISy‘-ICHI/IC

IIGfICTBHSI MAariMTHOIrO IoOJid Ha MPOBOAHUK C TOKOM.

KouncTtpyupoBanue u H3y4YEHUE paboThI
3JIEKTPOABUTATEIS. Usmepenue KITI
ANEKTPOIBUTaTEIbHOM YCTaHOBKH. OnbITHI o

HUCCICIOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIU:
HCCICIOBAaHUC W3MCHCHHMI 3HAYCHUS U HaIpaBJICHUS

HHAYKOUOHHOT'O TOKa

7.21

Ou3nuecKkue SABICHUS B MPHUPONE: DIICKTPHUCCKHUE
SBIIGHUsT B  arMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJe 3eMJIH, apei( MOooCoB,
POJIb MAarHuTHOTO MOJIA JIA )KMU3HU Ha 3eMJ'Ie, IOJIAPHOC

CHAHHEC

7.22

TexHu4ecknue yCTpOMCTBA: 3IJIEKTPOCKOII, aMIIEpMETp,
BOJIETMETp, PEOCTaT, CUETUMK DIIEKTPUICCKON SHEPIuH,
AIIEKTPOOCBETUTEIBHBIE ~ MPHUOOPBI,  HarpeBaTeIbHBIC
AIEKTPOTPUOOPHI (mpumepsl), ANEKTPUUYECKUC
NPEIOXPAHUTEIH, DJIEKTPOMATHUT, AJIEKTPOJIBUTATEIH

MOCTOSAHHOI'O TOKA, 'CHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
pazznen Kon snemenra [IpoBepsieMble 371IEMEHTHI COAEPKAHUS
a
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe  ABWKEeHME. MarepuanbHas — TOYKA.

51 Cucrema otcuéra

8 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBOKCHUS
83 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE

###Par###HepaBHOMEpHOE TIPSIMOIIMHEHOE ABMKCHHUE.




CpenHsis W MIHOBEHHas  CKOpOCTb  Tejla  IIpU

8.4
HEPaBHOMEPHOM JBHKEHUU
g5 Yckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHEHHOE
' JIBIDKCHUE
8.6 #i##Par#H##CBoOo1HOE nagenue. OnbIiTol ['anunes
#i#H#Par###PaBHOMEpPHOE JBUKEHHE 10 OKPYXXHOCTH.
8.7 [lepuon u vacrora obpamenus. JIuneliHas U yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpEHHe
8.8 Ilepsslii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 H##H#Parf##] [puHIMI cyneprno3nuum Uil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
213 H#iH#Par###Cuiia  TpeHUs: CcHUJla TPEHUS CKOJIBKCHMS,
' CHUJIa TPEHHUS MTOKOSI, IPYTHe BUJIbI TPEHUS
8 14 HH#HPar###Cuna  TSDKECTM M 3aKOH ~ BCEMHPHOTO
. TATOTEHUS. Y CKOpEHUE CBOOOIHOTO Ma/IeHHs
815 Hpwxenne  rumaHer  Bokpyr — Comnma.  IlepBast
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku
816 PaBHOBecue maTtepuanbHON TOUKU. AOCOJIIOTHO TBEPAOE
' TEJo
817 #H##Par##HPaBHOBecue TBEPJOTO Tela C 3aKPEIIEHHOMN
. 0CbI0 BpauieHuss. MomeHT cwibl. LieHTp TsxecTn
8.18 Nmnynbe Tena. 3Menenue ummysibca. ViMiysibe cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#Par###PeakTUBHOE ABHKEHHE
8.21 Mexanuueckasi paboTa U MOITHOCTb
2 PaGota cun TsKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruM U paboThl
993 [loreHnmaneHass  PHEPrust Tena, TOAHATOTO  HaJ
' MMOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbHas SHEPTUs CKATON NPYKUHBI




8.25

###Par###Kunernueckas ~ sHeprusa.  Teopema o

KHHETHYCCKOM OHCPIun

8.26

Hi#HParf##3aKoH COXpaHEHUS] MEXaHUYECKOW DHEPTUN

8.27

[IpakTuueckue pabOTHI:

OrmpeziesieHne CpeHEM CKOPOCTH CKOJBXEHUs Opycka
WIM JBIKEHUS NIapuKa [0 HAKJIOHHOW IIOCKOCTH.
OmnpeneneHne yCKOpEeHUsl Tella MpU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bl: €CAM MPU PABHOYCKOPECHHOM
JBIDKEHUHM 0e3 HayaJllbHOW CKOPOCTH IYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKCHUS
OT CWUJIBl HOpPMalIbHOTO fdaBieHusa. OrmnpeaencHue
kodd¢uimenTa TpeHus ckoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOTHl  CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBIDKEHMHM Tella IO
TOPU30HTANILHOM MoBepXxHOCTH. Omnpeznenenue padOTHI
CWJIBI  YyOPYrocTH  MNpu  TOAbEME  TIpy3a  C
WCTIONB30BAHUEM  HETMOJBMKHOTO M TIOABHKHOTO

0JIOKOB

8.28

dusnyeckue sSBICHUI B npupoac: MPUIMBLI U OTJIMBEI,
JABMOKCHHUC INIAHCT ConHeyHoH CUCTCMBbI, PCAKTHBHOC

ABUKCHUC KMBBIX OPraHu3MOB

8.29

TexHudyeckue  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

TIOJIOKCHHSA, PACCTOSIHHUA U YCKOPCHUS, PAKCThI

MEXAHUYEC

KHE KOJIEBAHMA 1 BOJIHBI

9.1

Konebarenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHUH: TIepUO/], YaCTOTa, aMIUIUTYa

9.2

MaremaTrueckuii u IIPY>KUHHBIN MasITHUKH.

[IpeBpaienue sueprun npu KoiedaTeabHOM JABHKEHUH

9.3

3aryxarome KosieOaHus. BbuIHYXIeHHBIE KOJCOAHMS.

Pesonanc




9.4

Mexaunueckue BoHBL. CBOMCTBA MEXaHUYECKUX BOJIH.

HpO,Z[OJ'IBHLIe " TONCPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI H

CKOpPOCTb eé pacrpoCTpaHCHUS. Mexanunueckue BOJIHEI B

TBEPJIOM TeJIE, CEICMUYECKUE BOIHBI

9.5

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

9.6

WNudpa3Byk u ynbTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

Onpenenenve 4YacTOThl M HepuoAa  KoseGaHUit
MaTEMaTUYECKOI0 MasiTHUKA.

OmnpeneneHue 4acToTbl W Hepuoja  KosieOaHui
NPY>KMUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHiA
MOJBEIIEHHON0 K HHUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHi
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. llpoBepka
HE3aBUCHUMOCTH nepuosa KoJIeOaHu i rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU

npyxuHbl. M3Mepenne yckopeHus: cCBOOOIHOTO MaieHus

9.8

®u3nYeCcKUe SBJICHUS B MPHUPOJIC: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPACEHUE, CEUCMUYECKUE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHnyeckne yCTpOWCTBA: OXOJOT, HCIOJIB30BAHUE

yJIBTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3HeKTp0MaFHI/ITHOC I10JIC. 3HeKTp0MaFHI/ITHHe BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 31eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoga ceta. CKOpOCTb CBETA.
' BonHoBeIe cBOMCTBa CBETa
[TpakTiueckue pabOTHI:
10.4 N3yyenne CBOMCTB  DICKTPOMAarHUTHBIX  BOJIH  C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckne SIBICHHS B TPUPOJE: OHOIOTHUECKOE
10.5 JeicTBHe BU/IUMOTO, yIbTpa(uoIeTOBOrO u




PCHTITCHOBCKOI'O H3queHHﬁ

11

10.6 TexHuueckue YCTpOMCTBa: HCIIOJIb30BaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U
CBETOBbDIE ABJIEHUA
11.1 JIyueBas monenb cBera. ICcTOYHMKM cBETa
11.2 [IpssMOnMHENHOE paCIIpOCTPAHEHUE CBETa

11.3

Otpaxenue cBeta. [lockoe 3epkano. 3aKOH OTpaKeHUS

CBCTa

11.4

IIpenomnenue cBera. 3akOH IPEIOMIICHHs CBETA.

ITonnoe BHYTPCHHEC OTPAXKCHUC CBCTA

11.5

JIunza. Xon y4yel B TuH3E

11.6

OnTtnyeckass cucTeMa Q)OToannapaTa, MHUKPOCKOIIa H

TCICCKOIIa

11.7

I'maz kak onruyeckas cucreMa. biau3opykocts u

JATTbHO30PKOCTh

11.8

Pasznoxxenune 6emoro ceeta B criektp. OnbiThl HproTOHA.

CrnoxeHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHCpCI/IH CBCTa

11.9

[IpakTuyeckue paboThI:

HiHPar##llccnenoBanue 3aBHCHMOCTHU yria
OTpa)kKEHUsI CBETOBOT'O JIy4a OT yIJia Ma/ICHHS.
HHPar###l13yueHne  XapakTEpUCTUK  M300pakeHUs
IpeaMeTa B IIOCKOM 3epKaje.

##HPar##lccnenoBanne 3aBHUCHMOCTHU yria
MPEJIOMJICHUSI CBETOBOTO JIyda OT yTIja MaJeHUs Ha
TPaHHUIE «BO3IYX — CTECKIIO».

#H#HtParfH#t# lonyyenne  M300pakKeHUH €  TIOMOIIBIO
coOuparoIei TUH3HI.

#i#Par#t##Onpeneneaue  (POKYCHOTO  pacCTOSHUS U
OIITUYECKOM CHITBI COOMPAFOTIEH JTMH3BI.
#H#HHPar#H##ONBITEl MO pas3NoKEeHUI0 Oenoro cBera B
CTIEKTD.

H#H#H#Parf##ONBITBl 110 BOCHPUATHIO I[BETA IPEIMETOB

py UX HAOJIIOIEHUH Yepe3 [IBETOBbIC (DMIIBTPHI

dusnueckue SBJICHUSI B npupoac: 3aTMCHUS COJIHI_[a n




11.10

JIyHbI, TIBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe

(uBet Heba, pedpakiys, paayra, MUPax)

11.11

TexHnueckue YCTpOICTBa: OUKH, IIEPUCKOII,

(I)OToaHr[apaT, OIITHYCCKHUE CBECTOBOABI

12

KBAHTOBBGIE ABJIEHUA
. OmnwiTel Pesepdopaa u mnanerapHas MoOJeNnb aTroMma.
' Mogens aroma bopa
192 Hcnyckanne M 1NOIIIOIIEHHE CBETa aTroMOM. KBaHTBHI.
' JInnenyaTsie CIIEKTPBI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMma-u3IIydeHus
124 Crpoenne aromHoro szapa. HykinonHas  mojens
' aTOMHOTO sizipa. M30To1BI
s PannoaktuBHble mpeBpamenud. llepuon mnonmypacnana
' ATOMHBIX S7IEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsilOBOrO U
' MacCOBOI'0 YHUCEIl
12.7 DHeprusi CBI3U aTOMHBIX s1iep. CBsA3b MACChl U SHEPTUHU
18 Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun
' CoHIIa U 3BE31
12.9 Snepnas  sHepreruka. JleWicTBME  pagMOAKTUBHBIX
' M3ITy4YEHUH Ha )KUBbIE OPraHU3MBbl
[IpakTuyeckue paboOTHI:
HabGmroneHne CIUIOMIHBIX W JIMHEWYaTBIX — CIIEKTPOB
U3ITYYEHHUS.
12.10
HccnenoBanne TpekoB: U3MEPEHHUE HEPIMM YaCTUILIBI
10 TOPMO3HOMY IyTH (110 (poTOorpadusm).
N3mepenue paanoakTuBHOro (oHa
@®usznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
PaauOaKTUBHbBIN ¢on, KOCMHYECKHE Jy4H,
12.11 paJMOaKTUBHOE U3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE paJUOAKTUBHBIX H3JIyYEHHH Ha OpraHu3M
YeJI0BEKa
e TexHnueckue yCTpOMCTBa: CIIEKTPOCKOIIL,

WHIUBUYaTbHBIN JO3UMETp, KaMepa Buibcona




HNPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
INPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHMSI K NMPEAMETHBIM pe3yJabTaTaM
0a30BOro ypoBHsSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpaMMbI OCHOBHOI0 0011ero oopaszosanust Ha ocHose PI'OC

[Tonumanue pomu  GU3MKK B HAYYHOM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBA3M
U I[I03HABa€MOCTU SIBICHUU MPHUPOABI, O POJM 3SKCIEpUMEHTa B
¢usuke, o cucreMoobOpasywomeil poiau GU3MKK B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
Gu3nyecKkux 3HAHUNH U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIQJ€ POCCHMCKHX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOILIETO

MHUpa, pasBUTHC TCXHUKHU U TEXHOJIOT U

3HaHUS O BUAAX MaTepuu (BEILECTBO M TOJE), O ABIKEHHM Kak
crocobe CyIIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOEHHS BEUIECTBA, O (PM3MYECKOH CYIIHOCTH SBJICHUI MPHPOIBI
(MeXElHI/I‘-IeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX U KBaHTOBI)IX);
YMEHHE Pa3InyaTh SBJICHHUS MO OMUCAHUIO X XaPAKTEPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOC SABJICHUC,
YMEHHE PACTO3HABAThH MPOSIBICHUE MU3YYCHHBIX (PU3MUECKUX SBIICHUM
B OKpYXalollleM MHpe, BBIJENAs MX CYIIECTBCHHbIE CBOWCTBA

(mpu3HAKM)

Brnanenue ocHOBaMM MOHATUHHOIO amnmapaTa M CUMBOJHAYECKOTO
s3bIKa (PU3UKKM W UCTOJB30BAHUE MX Ui PEIICHUs y4eOHBIX 3a7ady;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UYECCKUE SBICHHS U

MMPpONLECCChI, UCIIOJIb3YH CI)YHI[aMeHTaJ'IBHBIC H OMIIMPUICCKHUEC 3aKOHBL

YMeHue onnucrBaTh HU3YYCHHBIC CBOMCTBA TENI U (bmﬂqecxne SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCIINYMHBI

Bnagenne ocHOBaMH METOJOB HAy4yHOTO TIO3HAHHS C YYETOM
coOoIeHnsI paBWJl OE30MacHOTO TpyAa: HabmoaeHne (PU3NIeCKux
SIBJIEHUM

YMEHHE CaMOCTOSITEJIBHO COOMPATh 3KCIEPHUMEHTAIBHYIO YCTaHOBKY

U3 JaHHOro Habopa 00O0py/I0OBaHUS MO MHCTPYKIIMH, OMHUCHIBATH XO]]

OIIbITa U 3aIIMCBIBATL €I'0 PC3YJIbTATHI, (bOpMy.]'II/IpOBaTB BBIBOJbI,




MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BETUUHH:
YMECHHE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSITEJIbHO  COOMpAaTh
OKCHEPUMEHTAIbHYI0  YCTAaHOBKY 10 HWHCTPYKLWH, BBIYHUCISATDH
S3HAYCHUC BCJIMYMHLI U aHAJIU3UPOBATH MOJYYCHHBIC PC3YJIbTATHI C
Y4YETOM 3aIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUN;
MIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEI0BAHUM;
CaMOCTOSITEJIBHO ~ COOMpATh  AKCIEPUMEHTAILHYI0  YCTAaHOBKY U
NPOBOIUTH  HCCIENOBAHWE MO  MHCTPYKLWH,  MPEACTaBISTH
MOJIYYCHHBIC 3aBUCUMOCTU (i)I/IBI/I‘-ICCKI/IX BCJIIMYHNH B BHUJIC Ta6JII/III u
rpayKOB, yUUTHIBATh [TOTPEIIHOCTH, J€JIaTh BBIBOJIBI [0 pe3yIbTaTaM

HCCIICAOBAaHUA

[ToHumanue  XapakTepHBIX  CBOMCTB  (U3MYECKMX  MOAETeH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, >KMJIKOCTEM W TBEPABIX TeJ, IUIAHETapHash MOJEIb aToMa,
HYKJIOHHAas MOJIEJIb aTOMHOIO sipa) U yMEHHME NPUMEHATh UX Ui

00BsICHEHUS (PU3HMUECKUX MPOLIECCOB

YMmeHne oOBSCHATh (hpu3MyYecKre MpOoLEecchl U CBOWCTBA Tel, B TOM
YuciIe M B KOHTEKCTE CHUTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IIPHYMHHO-CIIC/ICTBECHHBIC CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPON Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX

HBHCHI/II;'I, (bl/ISI/I‘IeCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH X MOJCIIN

YMeHue pemath pacu€THble 3amaun (Ha 0a3e 2 — 3 ypaBHEHHN),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBsI3bIBaONIUE (DHU3HUECKUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMChIBATH KPATKOC YCJIIOBUC 3aaayu,
BBISIBIISATh HEJIOCTAIONIME JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HEOOXO0UMBIC TSl €€ PEIIeHHs, UCIIOJIb30BaTh CIIPABOYHBIC JTaHHBIC,
NPOBOJUTHh PACYEThl W OICHWBATh PEATUCTUYHOCTH IOJYYECHHOTO
3HaYeHUS (PU3NYCCKON BEIMYMHBI; YMEHHE ONPEICNSITh Pa3MEPHOCTh

(¢u3nYeCKON BETNYMHBI, IOTYYEHHON IPU PELIEHUH 3a/1a4H

YMeHne xapakTepu3oBaThb MPUHIMIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIIIICHHBIX
TEXHOJIOTHYECKHUX IMPOIIECCOB MO X OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O

cBOiicTBax (U3MYECKUX SBJICHUA U HeoOxoaumble (GU3NUYECKHe

3aKOHOMEPHOCTH

10

YMeHue UCHoNb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUAX B
MOBCETHEBHONM KM3HU JUIsl o0ecredeHus: OE€30MacHOCTH  IpH
oOpamieHud ¢ OBITOBBIMH ~ TpUOOpaMU M TEXHHUYECKUMU

YCTPOWCTBAMH, COXPAaHEHHUS 370pPOBbsI M  COONIOACHUS HOPM




JKOJIOTMYECKOIO IOBEIACHUS B OKpYXKAIOLICH cpele; IOHUMaHue
HEOOXOJUMOCTH TNPUMEHEHMSI AOCTIXKEHUH (PU3UKU M TEXHOJIOTHMH

JJIA paiOHAJIbHOI'O ITPUPOJOITI0JIE30BAHUS

11

OnbIT mTOMCKa, TMpeoOpa3oBaHMs M TPEACTABICHUS HH(GOpMAIUU
(U3UYECKOTO COACP)KAHUS C HCIOJIB30BaHUEM HHGOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW WHGOpPMAIlMM Ha OCHOBE HMEIOUIMXCS 3HAHUN U
JOTIONTHUTEIBHBIX ~ MCTOYHHUKOB, yYMEHHE  HCIIOJIb30BaTh  MPH
BBIMIOJTHEHUM YYEOHBIX 3aJaHMN HAy4YHO-IOMYJISPHYIO JIMTEPaTypy
(bu3NYeCKOro coaep)kaHus, CIpaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BiageHue O0a30BBIMH  HaBBIKAMH  NPEOOpa3OBaHHA
nHbOpMallMu U3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIC IMCHbMEHHBIE M YCTHbIE COOOILICHHMA Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP/KAHUS
1 MEXAHUYECKUE ABJIEHUA
1 Mexannueckoe  ABwkeHue. MarepuanbHas —Touka. Cucrema  OTCuéTa.
' OTHOCUTENBHOCTD IBUKEHHUS
PaBHOMEpHOE 1 HepaBHOMEpHOE ABMkeHHE. Cpenssist ckopocTs. Dopmyna s
1.2 BBIUHCIICHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpPSAMOJNIMHENHOE JBHUKEHHUE. 3aBUCUMOCTb KOOpPJMHATHI Teja OT
BPEMEHH B CITy4ae PaBHOMEPHOT'O MPSIMOJUHEWHOIO JBUKEHUSA:
13 x(f)=x, +vt
I'paduku 3aBUCHMOCTH OT BpEMEHHU Ul NPOEKLIUU CKOPOCTH, HPOEKIHUU
IepeMeNIeHUs, IyTH, KOOPAMHATHI MPH PABHOMEPHOM MPSIMOJUHEHHOM
JIBKEHUU
3aBUCHUMOCTh KOOpJIMHATBHI TeJda OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOIO
IIPSIMOJIMHEMHOT O ABM)KEHHUS:
2
Sl =vy, #i+ay = ;
2
@opMynbl Uil TPOEKIUU NEPEMEIICHUS, NPOEKIUU CKOPOCTH MU MPOEKIHH
YCKOPEHUs IPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
1.4 s.(D=vy, -t+a,- L,
2
U.\'('f) =Upy T4, I,
a.(f) =canst,
U:I: - U-_I: =2a,s,
I'padukn 3aBUCHMOCTH OT BpPEMEHH [JIsl MPOEKIHMH YCKOPEHHs, NPOEKLUU
CKOPOCTH, MPOEKIHMH IepeMENICHUsI, KOOPAMHATHI NPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHUU
CBoOonHoe manenue. PopMyIibl, OMUCHIBAIONINE CBOOOJHOE MaJEHUE Tela IO
15 BEpPTUKANIMU (JIBUKEHUE Tejda BHU3 WIM BBEPX OTHOCUTENIBHO IOBEPXHOCTHU

3emnu). ['paduku 3aBUCUMOCTH OT BpEMEHU [JIsl TPOEKIHH YCKOPEHHS,

MNpOCKIMU CKOPOCTHU W KOOPAWUHATHI IIPU CBO60)1HOM nmagCHu TCjIa 110




BCPTHUKAIN

CKOpOCTh pPaBHOMEPHOTO JBM)KCHHUS Tella MO OKpY)XHOCTH. HampasieHue
CKOPOCTH.
dopmyna s BBIYHUCIIEHHS CKOPOCTH Yepe3 pamuyC OKPYKHOCTH M TEPHOJ
oOpaIeHus:

2R

T

LleHTpOoCcTpeMuTEIbHOE yCKOpeHHe. HampamieHne IEHTPOCTPEMHUTEIEHOTO

YCKOpPCHHA. (I)opMlea AJId BBIYUCJICHUA YCKOPCHUA:

1.6
)
e w
&R
®dopmyia, cBSI3bIBAIONIAs IEPUO]] U YACTOTY 0OpallieHus:
V= !
-
Macca. ITnotHocTs BemecTa. @opMyria 11 BBIYUCICHUS IUIOTHOCTH:
i m
1.7 V
1.8 Cua — BekTopHas gusnueckas BenuunHa. CII0KeHHE CHIT
1.9 SABnenue unepuuu. [lepssiii 3axkoH HeroTona
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBiae€HHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHUJIbL, JeHCTBYIOLIEH Ha
TEJIo
Bsaumogeicteue ten. Tpetuit 3akon HeroToHa:
1.11 L
12 TpeHue nokost U TpeHUE CKONbKEeHU. DopMyIIa U1 BBIYUCICHHUS MOJYJIS CHJIBL

TPEHUSA CKOJIbXCHUS:




1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedopmanuu. 3akoH ynpyrou

nedopmarnuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHUE. 3aKOH BCCMHUPHOTI'O TATOTCHHSA:

My -1,
R>
Cuna TsixecTd. Y CKOpEeHHe CBOOOHOTO MaIeHUSI.
dopmyra 7Sl BBIYUCIICHUS CUITBI TSDKECTH BOIM3U MoBepxHOoCTH 3emiu: F = mg.
JBwxenue manet Bokpyr Comnna. [lepBast kocMuueckast CKOpOCTb.

HesecomocTs u neperpy3ku

1.15

Hmnynbe Tena — BeKTopHast pusnyeckasi BeIMYHHA.

p=mu

Nmnynsc cuctemsl tein. M3menenue ummyibsca. IMITynbsc crmsl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCA JJIA 3aMKHyTOI>'I CUCTCMBI TCII:
p=immUy +im, U, =const

PeakxtuBHOE JBHXCHUC

1.17

Mexannyeckast pabora. @opmyiia 17l BEIYUCIECHUS paOOThI CHIIBL:

A=Fscosa

Mexannyeckast MOIIIHOCTh:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIrUs. CDOpMYJ'Ia JJII BBIYUCIICHU A

KMHETUYECKON SHEPIUU:
2
L
S

TeopeMa 0 KHHETHUYECKOU OHCPTHUHU. CDopMyJIa JIJISI BBIYUCIICHUS TTOTEHIMAIbHON

OHCPIrUU TCJa, MOAHATOIO




Haxg 3eMIIEi:

E =mgh
P L

1.19

Mexanundeckas SHEprus:

E=E,+E,

3aKOH COXpaHEHUs MEeXaHUYecKoM s3Heprun. @opmyia s 3aKOHA COXPaHEHUS

MEXaHUYEeCKOH OHCPI'vur B OTCYTCTBUC CHJI TPCHUA: FE = const.

IIpeBpamieHrne MEXaHMYECKOW SHEPTUU NPU HAJTUYHMK CUIIbI TPEHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Pergar. Momenr cuisl: M - FI.

YcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABMXKHBIN O510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesaas
‘iﬁrﬁqam.ﬂ

1.21

JlaBieHue TBEpAOrO TEIIA.

dopmyJia 7151 BBIYUCICHHS JaBJICHUS TBEPIOTO TeNa:

il
P=5-

Hasnenue raza. ATMocdepHoe AaBleHHE.

FI/II[pOCTaTI/ILICCKOG AAaBJICHUC BHYTPH KUIKOCTH.

CDopMyJIa JJIA BBIYUCIICHUSA JaBJICHUA BHYTPH KUJIKOCTHU:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnuueckuii npecc

1.23

3akon Apxumena. dDopmyna IS ONpeNeieHHUs BBITAKUBAIOIICH

ﬂeﬁCTBYIOHlCﬁ Ha T€JIO, HOFp}I}KéHHOC B JXUAKOCTH UJIN T'a3:
F_i_rm. = ng

Vcnosue nnaBanms tena. [InaBanme CYZI0B 1 BO3OYXOILIaBaHUEC

CHIIBI,

1.24

Mexanndeckue KoneOaHMA. AMIUIMTYIa, MEPUOJ M YacTOTa KOJICOaHHI.

®opmyiia, CBA3BIBAIONIAS YACTOTY U NEPUOJT KOJIeOaHuil:




1.25

MaremaTuueckuii ¥ NPYKUHHBIM MasATHUKU. [IpeBpaimieHue sHEpruv npu

KOJIEOATEILHOM IBUKEHUU

1.26

3aryxatoiiue konebanus. BeinyxeHnble koneOanus. Pesonanc

1.27

Mexannueckue BOJIHBL. [IpofoJsibHBIE M MONEpEYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOpPOCTb PacpOCTPaHEHHS BOJHBI:

LA=v-1

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)ke€HHE 3BYKOBOW BOJIHBI Ha T'PAHUIIE

IByX cpen. MH(pa3ByK U yIbTpa3zByk

1.29

IIpakmuyeckue pabomoi

N3MepeHnne cpenHei ITOTHOCTH BEIIECTBA; apXMUMENOBOM CHIIBI, KECTKOCTH
NPY>XUHBL; KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; pabOThl CHIIBI TPEHMS, CHJIbI
YIPYTOCTH; CPEAHEH CKOPOCTH IBMXKEHHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka Mpu JBUKEHHUH IO HAKJIOHHOW IJIOCKOCTH; YacTOTHl H
nepuosia KoJieOaHWH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHui NpPYKMHHOIO MasTHUKA; MOMEHTA CHUJIbL, JCHCTBYIOIIErO Ha pblYar;
paboThl CHIJIBI YNPYrOCTH MpH MHOAbEME Ipy3a C IMOMOIIBIO HEMOJBUKHOIO
0J510Ka; pabOThI CUJIBI YIPYTOCTH NMPHU MOABbEME I'py3a C MOMOIIBIO MOABHKHOTO
6moka.

HccnenoBanne 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpYyKEHHON
YacTH TeJla U OT IUIOTHOCTH XKUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHJIbI
OT MACCBI TCJId; CUJIbI TPCHUS CKOJIB’)KCHHA OT CHJIBI HOPMAJIbHOI'O JABJICHUSA U OT
poaa MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HHKAIOUIEH B MPYKUHE, OT CTENEHU
negopMaluu MpyKUHBI, YCKOPEeHUs: Opycka OT yIJla HakJOHA HaNpaBiIsAroILeH;
nepuoaa (4acToTbl) KoeOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEpUoAa
KoJie0aHu MPYKXUHHOTO MasTHUKa OT MAacChl Ipy3a U KECTKOCTH MPYKHUHBI;
HCCJIEIOBAaHNE HE3aBUCHMOCTH NEPUOAA KOJIEOAHWM HUTSHOIO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phluara

1.30

Qusuueckue A6NeHUs 6 Npupode. TIPUMEPBHl JABWXKEHUS C pa3IMUHbIMU
CKOPOCTSIMM B >KMBOM U HEKUBOU IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TPHUIHMBBI W OTJIWBBI, ABHXCHUC IUIAHCT ComHeunon CUCTEMBI,

PEaKTUBHOE BUKCHUE KUBBIX OPraHU3MOB, PbIYarv B TEJIC YEIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS] Ha JKUBOW OpraHW3M, IJIaBaHWE DPBHIO, BOCIIPHUATHE

3BYKOB JKUBOTHBIMHU, 3€MJICTPSICCHUC, CEeMCMHUUYECKHE BOJIHBI, HYHaMH, 5X0O




Texnuueckue ycmpoucmea: CHUIOMETpP, NATYUKU TOJOXKEHUS, PACCTOSHHS U
YCKOpPEHHS, TUHAMOMETp, NOIIIMITHUKN, pPAKEThl, pblYar, IOJBWXHBIN U

HeHOI[BI/I)KHBII‘/'I 6J'IOKI/I, HAKJIOHHAA INUIOCKOCTb, IIPOCTBIC MCXAaHWU3MLBI B 6BITy,

13l COOOIIAIONTHECS] COCY/IbI, YCTPOHCTBO BOJOMPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, IOPIITHEBOM HACOC, apeoOMETpP, IXOJIOT,
UCTIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHKE

2 TEITJIOBBIE ABJIEHM A
OcCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KUHETHUECKOM  TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojiein TBEPIOTO, KUIAKOTO U Ta3000pa3HOTO COCTOSHUY BEIIECTBA.
Kpucrannmaeckue u amopHbIe Tena

29 JBrxenne wyactun BemiectBa. CBsi3b  CKOPOCTH  JABMXKEHHUS YaCTULl C

' Temneparypoii. bBpoyHoBckoe nBmxenue, muddysus

23 CMaunBaHUE U KaMJUISIPHBIE SBJICHUS

24 TemioBoe pacIIMpeHHE U CKaTUE

2.5 TennoBoe paBHOBECHE

Y BuyTtpennsis sHeprus. Pabora um Temomepenada Kak CIOCOOBI HM3MEHEHUS

' BHYTPEHHEHN SHEPTrUn

2.7 Bupel Teruionepenadn: TeIIONPOBOIHOCTh, KOHBEKIIWS, U3TyYEHUE
HarpeBanne wu  oxmaxaeHue Ten. KoimuecTBO — TEIIOTHL. Y AelbHas
TEIIOEMKOCTb:

2.8 ; :

QO=cml|t,—1,)

3aKOH COXpaHEHHUsl PHEPruU B TEIUIOBBIX MpOLECCaX. YPaBHEHHE TEIJIOBOTO

Oananca:
29

Q1 _Qg +..=0

Ucnapenne u koHueHcaus. V3MeHEHUME BHYTPEHHEW JHEPIUM B IMPOLIECCE
510 WCTIapeHusi H KOHJeHcauuu. Kurnenue KUIKOCTH. YIenbHas TeIioTa
. napooOpa3oBanus: L = O/m
2.11 Bnaxxnocts Bo3tyxa

IInaBnenne w Kpuctaumsauus. VI3MeHeHMEe BHYTpPEHHEH OHEPrUM IIpU

IUIaBJICHUH U KPpUCTAJIIN3allUH. yI[CJ'ILHaH TCIIJIOTA IIJIaBJICHUA




2.12 - 0
T om
BHyTpeHHss SHEPrus CropaHus TOIIUBA. Y IEebHAsl TEIUIOTA CTOPAaHUs TOILIMBA:
2.13 q=0/m
2.14 [Tpunumne! padotel TemnoBbix Asurareneil. KIIJ| TeroBoro nuraresns
IIpaxmuueckue pabomoi
W3mepenune yaenpHOM TEIIOEMKOCTH METAUTMYECKOTo HUIMHIPA; KOJUYeCTBa
TEIUIOTHI, MOJYYEHHOIO0 BOJOM KOMHATHOW Temmeparypbl (UKCUPOBAHHOMN
Maccpl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHAP; KOJIMYECTBAa TEIUIOTHI,
2.15 OTJAHHOT'O HArpeThIM LMJIMHJIPOM, IOCJI€ ONYCKaHHs €ro B BOJYy KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXXHOCTU BO3/AyXa; YJEIbHOW TEMJIOThI
iaBieHuss Jnpaa. MccrnenoBaHue W3MEHEHHUS TEMIIEpaTypbl BOJIBI MU
pa3IMYHBIX YCIOBHUAX; SBIIEHUS TEMJIOOOMEHa MPU CMEUIMBAHUHM XOJOJHOU H
ropsiuel BOJIbI; IIPOLIECCA NCIIAPEHUS
Qusuueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSIKEHHE U KaNMLISPHbBIE
2.16 SBJICHUSI B MPUPOJIEC, KPUCTAUIBI B MpUpoje, uzinyuenue CoiHIa, 3amep3aHue
BOJI0EMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texuuueckue ycmpoticmea. KanWUISPbl, IPUMEPHI HCIIOIb30BaHUS KPUCTAIIIOB,
517 KHUJIKOCTHBIM TEPMOMETp, JATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, MMapoBasi TypOWHA, JBUTaTellb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpuzanus Tei. JIBa Buaa 3JIeKTpUYECKUX 3apsiI0B
32 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kyiona
33 3aKOH COXpaHEHUs FIEKTPUUYECKOTO0 3apsia
14 Onextpuueckoe mone. Hampspk€HHOCTh 3nekTpudeckoro moss. ITpunnun
' CYTIEPIO3UIIMU NEKTPUUYECKUX TMoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenun osnexktpuueckux 3apsagoB. [leiicTBue dIeKTpUYECKOro TOJsS Ha

aneKTpudecKue 3apsiibl. [IpOBOJHUKY M TUAIEKTPUKH




[TocTostHHBIM neKTpUYecKuid TOK. JleiicTBUsA 3nekTpuueckoro Toka. Cuia Toka.

Hampsokenne.
3.6 I=q/t, U=A4y
DNEKTPUYECKOE COMPOTUBIIEHUE. Y IENIbHOE JIEKTPUUECKOE CONPOTUBIICHUE:
3.7 R =pl/S
18 3akon Oma 1 yyacTka anektpuaeckoit nenu: / = U/R
[TocnenoBarensHOE COETMHEHNUE TTPOBOJHUKOB:
. T—JT o —
I :I'}q '[r' _LI]. _'[r"}-. R_R]. _R-}
3.9 [TapannensHoe coeIMHEHNE TPOBOIHUKOB PABHOTO COTIPOTUBIICHUS:
U=U;I=I+1I;;R=—.
ST ST 2
CMmelanHbIe COeIMHEHUS IPOBOIHUKOB
110 PaboTa u MmoutHOCTH nekTpuyeckoro Toka. A = Ult, P = Ul
3akoH /xxoyns — Jlenna:
3.11 2
- Q=1 -R-t
s 1o OnpiT Opcrena. MarHuTHOE TOJIE MPSMOTO MPOBOJHHMKA C TOKOM. JIMHUUM
MarHUTHOM MHIYKIIUU
313 MarautHoe 1oJIe IOCTOSHHOTO MarHuTa. B3anmMopaeicTBhe IOCTOSIHHBIX
MarHUTOB
3.14 JlelicTBME MAarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM
3.15 OmnsiTel Papanes. SBnenue aneKTpoMarauTHoi nHyKkuu. [Ipasuno Jlenna
IIpakmuyeckue pabomoi
N3mepenne  37MEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIIEKTPUYECKOTO TOKA; PaOOTHI SNEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHHUKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSIKEHUSI HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU

COMMPOTHUBJICHUA OT JJIMHBI IIPOBOJAHHKA, IJIOMIAN €T0 MONCPEYHOro CCUCHUA U

YACJIBHOTO COITPOTHUBIICHHUS.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HAMPSHKEHUS MPH MOCIeA0BaTEIbHOM
COCIUHEHUH NPOBOJHUKOB; MpaBHIa JUIsi CHJIBI AJIEKTPUUYECKOTO TOKa TMpHU

napajijicJibHOM COCAUHCHUN TPOBOAHHUKOB (pe3I/ICTOpBI )51 J'IaMl'IO‘-IKa)

Qusuueckue s61eHUs 8 npupode: SIEKTPUUECKHUE SBICHHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Jpeid MoIrocoB,
POJIb MAarHUTHOTO TOJIS U1 KU3HU Ha 3eMiie, MOJIIPHOE CUSTHHE
Texuuueckue ycmpoucmea: H3IEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, PEOCTaT,
CU€TUUMK  DJIEKTPUYECKOM  SHEPruM,  3JIEKTPOOCBETUTENbHbIE  HPUOOPBI,
3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, OSJIEKTPOJABUIaTedb IIOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHbIE BOJIHBL. [11kana 31eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens cBera. [IpsmonnHeiHOe pacIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. Ilnockoe 3epkaino
3.22 ITpenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 [ucnepcus csera
304 Jlunza. Xon mydeit B nuH3e. POKYyCHOE paccTOsiHUE JUH3bL. OnTudeckas cuiia
' mun3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpaxmuueckue pabomoi
###Par###lI3MepeHre  ONTHYECKOW CHJIBI COOMpAOIICH JHH3BI; (HOKYCHOTO
paccTostHUsL COOMpAIOIIe JIMH3BI (110 CBOWCTBY PaBEHCTBA pa3MEPOB IpeaAMETa U
M300pakeHHs, KOrJa MPEeAMET PacIoioKeH B JBOMHOM (okyce), mokazaress
3.26 MPEJIOMJIEHUS CTEKJIA.
#HiHPar###lccnenoBanie cBOWCTBAa M300paKEHUs, MOJYUYEHHOTO C IOMOIIBIO
cobuparomieil JUH3bl; U3MEHEHUs (OKYCHOIO pacCTOSIHUS JABYX CIIOXKEHHBIX
JIMH3; 3aBHCHUMOCTH YIJIa IIPEJOMJIEHUSI CBETOBOIO Jydya OT yrja MaJeHus Ha
IpaHMILIE «BO3IYX — CTEKIIO»
327 Qusuyeckue serenus 6 npupode: 3atrmenHus Comnma u JlyHbI, 1BeTa Tem,
' ONTUYECKUE SIBICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPaxK)
308 Texnuueckue ycmpoiicmeéa: OYKW, TIEPUCKOM, (oToammapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
Al PannoaktuBHOCTh. Anb(a-, Oera-, raMMa-u3iydeHus. Peakuun anbda-u Oera-

pacmaza




42 OmnbiThl Pesepdopraa no paccesnuto anbga-yactull. [InanerapHas Mojens aroma

43 CoctaB aromHoro spa. M3otorsl

4.4 [Tepuon nomypacnaaa aTOMHBIX SAEp

4.5 SnepHble peaky. 3aKOHBI COXPaHEHHUs 3apsI0BOIO M MACCOBOTO YHMCEN
Qusuyeckue s6NeHUA 6 Npupode: E€CTECTBEHHbIM paJUOaKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIyYd, paJAMOAKTUBHOE W3IyYCHHE MPUPOJHBIX MHHEPAJIOB,
JeficTBUE paJMOaKTUBHBIX U3YUYCHUN Ha OPraHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, MHIUBUIYaJIbHBIN TO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SHCPreTUKa




YYEBHO-METO/IMYECKOE
OBECHEYEHHUE OBPA30BATEJILHOI'O

MPOLIECCA

OBSI3ATEJBbHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

» dusuka: 7-i knacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-€ U3JaHUE,
nepepaboranHoe [lepeimkun .M., iBanoB A.l. AkiinonepHoe o0IIeCcTBO
«3naTenpcTBO

«IIpocsemenne»

» Gusuka: 8-i1 knacc: 0a30BbIM YPOBEHb: YUEOHUK; 3-€ U3JjaHuE,
nepepadoranHoe [leppikun M1.M., UBanoB A.U. AkiimoHepHoe 0011eCTBO
«3naTenbcTBO
«IIpocseienne»

» dusuka: 9-i knacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-€ U3AaHUE,
nepepadotanHoe [leppiikun .M., I'ythuk E.M., iBanoB A.W. u np.
AKIIMOHEpHOE OOIECTBO

«HSI[&TGJIBCTBO «HpOCBeHIeHI/Ie»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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