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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTpaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mporpaMmbl MO (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOyYaroUIuXcsi M OpraHu3aluio U3yYEHUS
GU3UKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHMUs.

[Iporpamma no u3uke ycraHaBIMBaET paclpeieseHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3y4YEeHHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSI MPEIMETHOTO COJEp>KaHUS U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmuXCs.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LENbI0 OKa3aHWUs METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHNU paboyell MporpaMMbl O Y4EOHOMY TIPEIMETY .

dusuka SBISETCA CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SABJICHUN, HW3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3UUYECKOU
reorpagued, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEAINoiaraeT OBJIAJECHUE
CIEIYIOIMMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e UHTEPIPETHPOBATH  JAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHSI BHIBOJIOB.



[lemn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
onpeznenensl B Konuenuuu mnpenogaBanusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®Dexepanuu, peamu3yOUIIX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexadpst 2019 r. Ne [1K4BH).

Hean usyyenus pusuku:

e TMpuOOpEeTEeHHWE HHTEpeca U CTPEMJICHUS OOYy4YaloIIUXCi K HaydYHOMY
W3YUYCHHUIO TPUPOABL, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
MCCJIEI0BATENBLCKOIO0 OTHOIIEHHS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHMPOBO33PEHHS KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOEHUSI MAaTEPUH U (PYHIaMEHTAIIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AN PA3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e Dpa3BUTHE  TMPEACTAaBICHU O  BO3MOXHBIX  chepax  Oyayuieit
npo¢eCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, OJATOTOBKA K
JanbHeieMy 00y4eHuIo B 3TOM HaIllpaBiICHUH.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

ob1mrero oopa3oBaHus 00ECIIEUYNBACTCS PEMICHUEM CIICTYIONTNX 3a/aY:

e TmpuoOpeTeHHWe 3HaHUHW O JUCKPETHOM CTPOCHHMHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUYECKHUX, MArHUTHBIX W KBAaHTOBBIX
SABJICHUSX;

e TpHUOOpETEHUE YMEHHI OMHCHIBATH U OOBACHATH (PU3NUYECKUE SBICHUS C
UCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHMI;

e OCBOCHME METOJOB pELICHHUS MPOCTEUIINX PAcYETHBIX 3a4ad  C
UCIIOJIb30BaHUEM bu3nYecKux MOZENeM, TBOPYECKHUX U
IPaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTUE YMEHUI HAOMIOAATh MPUPOJIHBIEC SBJICHUS U BBIMIOIHATH OMBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOThl ¢ MHPOpMALMEH PUIUYECKOTO COAEpIKAHUS,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMAIIUY;

e 3HAKOMCTBO cO cepamu MPoPECCUOHAIBHON JIeITeIbHOCTH, CBSI3aHHBIMU
¢ (u3MKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSIX (PU3NYECKON HayKH.



Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus oTBoauTcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HENEN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZeliO).

[Tpennaraemselii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJaeT BbIOOp MPOBEICHUS
7a00paTOpPHBIX PabOT U OMBITOB € YYETOM HHAMBHUIYaJIbHBIX OCOOEHHOCTEH
00yuyaronmxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 33JaHUi, MpeAiaraeMblXx B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 0 (U3UKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OUNYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAHMS: HaOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3HIeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHI U MPOoLEypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUoopa.
2. N3mepenue pacCcTOAHUN.
3. Hsmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OmpezneneHue pa3MepoB MaybIX TEl.
5. M3Mepenue Ttemmeparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJIbIle BHICOTA
Iy CKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpayuu.

1. HaGnroneHnue 6pOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSDKCHUEM WU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 0 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHssi CKOPOCTh NMPU HEPABHOMEPHOM IABUKEHUHU. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMmopencTBHe Tesl KAk NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHULIE
o0BbEma BelecTna.
Cuna Kak XxapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTuX ItaHerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WIIM IapuKa IO
HaKJIOHHOUW IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsDKeHUSA (Aeopmaliiu)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a oT o0BEMma, TemmepaTyphl. llepemaua naBineHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOWHBL. ['mapocratnyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapapnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHbBI CyliecTBOBaHUS
BO3MymIHONW 00o0moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO0 B JKHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpelIeICHUE €€ IPYy30II0ABbEMHOCTH.

Pa3nen S. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTa. MoIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb. IIpaBumio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
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«3omnoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTrOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yCIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOW JHEPIUM.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, TMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUW MOJEKYJISIPHO-KUHETUUECKON TEOPUH.
CmaurBaHUE U KaNWJUISIPHBIE ABJIEHUS. TEenIoBoe pacliupeHue U CoKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gacTull. BuyTpennsisi sHeprusi. CrocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNEepeAauu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanuectBo TemnoTel. YaenbHas TEINIOEMKOCTL BEIECTBA. 1eIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBOro Oamanca. IlmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts BO3myXxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

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

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KaUJUISIPHBIX SIBIICHUIA.
Ha6mronenue TennoBoro pacmpeHust Tedl.

N3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHust TeMIEpaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOmronenne nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Mopenu Ter1oBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3yXa B Oa/JIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEpPrud Tejna B pe3ysbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIbI.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesneHne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. diaekTprnyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCHMMOCTb CWJIBI  B3aWMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMM).

Onexrpuueckoe mnone. Hanpspk€HHOCTh anextpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULIMH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIIEHHE BEHIECTBA. 3akoH OMma
nns ydactka uenu. lIlocnemoBarenbHOoe UM mapajuleIbHOE — COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH ANeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeNH U MOTPeOUTeNn dEKTpruuecKkoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCmonbp30BaHWE S3JIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJJCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. 3MepeHne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH COpOTUBIICHUMN.
. B3anmoeiicTBre NOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHrue HEBO3MOXHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje TOKa. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb OCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON MHAYKIIHU.

OmneiTel @apases.

3aBUCHMOCTh HAIpPABJICHUS WHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIONACHHWIO DJEKTPU3AMKN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

WccnenoBanue ACUCTBUS DJEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOMN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHBJIEHUS PE3UCTOPA U HAMPSLHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mJis CHJIBI TOKAa TMPH MapaUieIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKa, UAYILIETO Ye€pe3 JaMIIOYKy, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMOJICMCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJSI  TMOCTOSHHBIX ~MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanuie nedCTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE pabOThl AIEKTPOIBUTATES.

20. U3mepenue KIIJ1 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCJIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKLIHMH:
VCCJICIOBAHNE W3MCHECHMI 3HAYCHUS M HAIPABICHHUS WHAYKIUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxeHue. CpeaHss U MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHHOe aBmxkeHue. CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0H HptoToHa. BTopoi#t 3akon HeroTtoHa. Tperui 3akon HeroToHa.
[IpyHLIMT Cynepno3uuy CHJL

Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHs: cujia TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUs IOKOs1, IPYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune miaHeT BOKpyr Connuoa. IlepBas kocmMuueckass CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOukU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne mMmiyibca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBa3b SHepruu u padbotel. [loTeHunanpHas SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. IloTeHManbHas sHeprus cxxaTtou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaOmroneHne MexaHMYECKOTO JBM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJILHO PA3HbIX TEJ OTCUETA.

H3mepenne cKopocTy U YCKOPEHHSI IPSMOIMHEHHOTO IBUKECHHUSL.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBM>KeHUS Tella Mo OKPYKHOCTH.

Habmonenne MmexaHu4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBWKEHUU
OTHOCUTEIBLHO KaOMHETa (PUBUKHU.

3aBUCMMOCTh YCKOpPEHHUS Tela OT Macchl Tejla W JACHCTBYIONIEH Ha HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOACUCTBUHU TEIL.

M3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKCHUH.

[lepenaya ummnybca npu B3auMOICHCTBUY TEll.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITyJIbCca TPU HEYNPYTOM B3aWMO/ICHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Hal6mronenue peakTHBHOTO JIBMIKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHHUU.
CoxpaHeHHne MEXaHUYECKON SHEPTUHU MPHU ABUKEHUU Teja MoJ AeHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenrne yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAILHOM MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  yOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTHUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKuid U NPY>KMHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJICOATETFHOM JBUKCHHUH.

3aryxatomue — kosieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBolcTBAa MeXaHHYeCKuMX BOJH. [IpomonbHbie WU
NonepeyHbple  BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenwe koneOaHWN TeEN IMOA AEHCTBHEM CHJIBI TSHKECTH Y CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Habnronenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOIH (Ha MOJCIIN).
Habnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
ﬂaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M MEpUOAa KOJEOAHMI MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpenesneHne 4aCTOTHI U IEpUOA KOJIeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMepro/ia KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuid
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaeHHS.

Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. V3yueHnue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpanHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Teneckona. ['ma3 kak omnrThueckas cuctema. biInM3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Toyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nyuei B coOuparolie JInH3e.

Xon iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomydenune n300pakeHnid ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyuyenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpPa)K€HUs CBETOBOrO Jiydya OT yrJia
NaJICHUS.

2. M3yudeHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIJia MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomyuyenue nzo0paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIVH3BI.

6. OIBITBHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. ONIBITBI IO BOCHPUATHIO LIBETA MPEAMETOB MPU HUX HAOIIOJEHUHM 4Yepes
[BETOBBIC (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Pe3zepdopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norioieHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIIEKTPBHI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramMmma-uzinydeHus. CTpoeHre aTOMHOTIO
anpa. Hyxknonnas wMogens aromHoro sapa. HWs3oromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsiOBOIO M MAacCOBOT'O YHCEN.
OHeprusi CBA3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakumm cuHTe3a u
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYCHHM Ha JKUBbIC
OpPTaHU3MBI.

Hemoncmpauyuu.

1. CHexkTpsl U3JIy4eHHUS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrpanus usirydeHus NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TyUEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YacTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBHO-00001AOIIMIT MOAYTb.

[ToBTOpUTENBEHO-0000IAOIMINK MOAYJIb MTPEAHA3HAYEH JJI1 CUCTEMATH3aLUU
U 000OHIeHMs  TNPEAMETHOTO  COAEp)KAaHUS M OIbITa  JESTENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl OJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy M0 (HU3MKe Ui OOydaroluxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipy M3ydeHUM NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESATEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEUMBAETCS JOCTUIKEHHUE NMPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHHE HAy4HBIX METOAOB HCCIICIOBAHUSA



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TIOJIYYCHHBIC 3HAHWS, pemaTh 3a7add, B TOM YHUCIIE
KAUYE€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
328 CYy€T TOro, 4YTOo OOy4YaroUIMecs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
peJIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3IMYHBIX UCTOYHHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus GuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyyatomierocs OyayT cOopMUpOBaHbI CIIEAYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(buU3nUeCcKo HAYKU;

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

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yUYacTHIO B 00CYKJI€HUHN OOIIECTBEHHO 3HAUNMBbIX U
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKECHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YY€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4yeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKd KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
Os1aromoJry4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 IOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

- c(OopMUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) TpPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE Yy4YacTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

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

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pElIeHUs 3ajad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOLIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM M IMyTel ux

peleHus;

e 8) ajmanTanuMm K M3MEHSIOIUMCH YCJOBHAM COUMAJIBHON W NMPHPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBIECHHOCTH, OTKPBITOCTh OMNbBITY U 3HAHUSIM
APYTHX,

e - TIOBBIIEHHE YPOBHA CBOECM KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUYECKYIO
NEATENIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ncie GOpMyIHPOBATDH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

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

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JEHUCTBUH C Y4YETOM BIUSHHUS Ha OKPYXKAIOLIYIO0 Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYyJIATUBHBIC
yHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornyeckue geiicTBHA:
e BBIABIATh W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHMSI IJIS
0000111eHUs 1 CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIOICHUSX, OTHOCAIITNXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH  TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHus yueOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOIXOJISIIIIETO ¢ YIYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYEHHYIO B X0JI€ UCCIIEIOBAHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYyTUpPOBaTH 000OIIEHUS M BBIBOJBI 110 pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPHU TIOUCKE U
otbope mHGOPMAIMK WM JAaHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
Pa3TUYHBIX BUJOB M (JOPM TMIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIBHYIO (opMy mpeAcTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

B XO7e OOCYXIeHUs y4eOHOro Marepuaia, pe3yJIbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOAJCpKaHUE
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABIIATh CBOM CYXKJEHHUS C CYXICHUSAMH JPYTHX YYaCTHHKOB
nuasnora, OOHapYKHUBATh PA3IMYUE U CXOCTBO MO3UITUH;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TMPEACTABISATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIepUMEHTA, HCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAIbHON paOOThl MNpU PEIIEHUH KOHKPETHOW (QU3NYecKon
npooJIeMBl;

NPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaTh IpPOLECCHl HU
pe3yNbTaThl COBMECTHON pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITOJHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HANpAaBICHUIO W KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM HPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHMBepcaJbHbIe Yy4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsX, TPEOYIOIIUX
JUIs pelieHns (pU3NUECKUX 3HaAHUI;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOIUMBUYallbHOE, NMPUHATHE PEIICHUS B IpyINIe, NPUHATHE pELICHUH
rpyIIIoN);

CaMOCTOSITENIbHO COCTaBIATh AITOPUTM pelIeHus] (PU3NUECKON 3a1aul WIH
IUTAHAa HUCCIICJOBAHUSA C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAllMU U PeAJiarath jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHCIE B XOJ BBIOJIHEHUS
(GU3MYEeCKOTO WCCIACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0S HA MECTO IPYroro 4YejIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenusi B 7 kJjiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTHYecKas),  HEBECOMOCTb,
COOOIIaroIIUecs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWKEHUE, WHEPIUs,
B3aUMOJCHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JJaBieHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE Tejl, [peBpalleHUs
MEXaHUYECKON SHEPTruM) MO OIMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY’KalollleM MHpEe, B TOM uwHcle (u3nyeckue SIBICHHUS B TPHUPOJE:
OpPUMEPBI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B >KMBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO NTaBJICHUS HA >KMBOW OpraHW3M, IJIABaHUE PHIO, phlUuaru B
TeJe YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUII;
OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBJICHUS, UCIIONIB3YS
bu3ndeckue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, Cwia TpEeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CUJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TOJE3HOTO JEWUCTBUSI MEXaHH3MOB,
KHHETHYECKasT W TOTCHIMAIbHAS JHEPTUs), TPU OMHCAHUHM MPABUIHHO
TPaKkTOBaTh  (U3MYECKUH  CMBIC  HWCIOJB3YEMBIX  BEJIMYMH, HX
0003HaYEHUS U EIWHUIIBI (U3NUYECKUX BEIMYMH, HAXOIUThb (DOpPMYJIbI,
CBS3BIBAIOILIME JTAHHYIO (PU3MYECKYIO BEMYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTD TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PM3NMUECKUX BEIINYUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3YsI TIpaBUJIa CJIOKEHHS CWJI (BIOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, IpaBUIO paBHOBeCcHs phluara (0Ji0ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIN 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCIJIOBUS 33Ja4 3aIIUCBhIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIUYMHBI B (OPMYJIBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKO BETUUUHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PEIIUTh MPU MOMOIIH
bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJlyYEHHBIM pe3yibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000py10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHHUS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXXYLIEroCs TeJla OT BPEMEHW JIBHJKCHHS TeEla, CHJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEI, CUIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM  Y4E€OHOrO UCCJIENOBaHMS, CcOOUpaTh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPENJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ysbTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUJE



NpeJIOKEHHBIX TaOnull U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTam
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEUIECTBA JKUAKOCTU W TBEPJIOrO Teja, CuUjla TPEHUS CKOJIBKEHMUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOLIAs CWIA, JICHCTBYyIOIIas Ha
HOTpyXEHHOE B KHUAKOCTh TeNIO, KO3(PPUIMEHT MOJEe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CHEeAys MPEIIOKEHHOW HWHCTPYKLUUU: TMpH
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATH 3HAUCHNE NICKOMOMW BEJIMUMHBI,

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMerp,
phlyar, NOJABUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIUYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOJIb3Ys 3HAHUS
0 CcBOMCTBax (PM3NYECKUX SIBICHUH U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTU;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTUYECKOIO HCIOJb30BaHUSA (PU3MUECKMX 3HAHUNW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU oOpalieHuy ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHMs 310pPOBbS U COOIIOACHMUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIlel cpee;

OCYHIECTBIISATh OTOOp HMCTOYHUKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M TyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXk aHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcesl cetu HTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB HMH(pOpMaLnU (PU3NIECKOIO COAEpKAHUs, B TOM
yucie MyOJuYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WIM YYEOHBIX MCCIEJAOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COINpPOBOXAATH
BBICTYIUJICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUI pacHpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00ydeHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIN:

UCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIC COCTOSHUS BEIECTBA, KPUCTAJUTMUCCKHUE U
amop(HBIC TeNa, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSISI SHEPTUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAYMBAHUE, KANWJUIIPHBIE SIBJICHUS, HCTApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSA0B, MEHCTBUS AIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TTOJIS Ha TTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY’)KaloIlleM MHpE, B TOM 4HCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, usinydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JICKTPHUUECKUE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKUE SBIICHUS, UCIIONIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJeNbHAs TEIJIOEMKOCTh BEIECTBA, VyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHAsg TeIioTa NapooOpa3oBaHUsl, yAelbHAs TeIioTa
CrOopaHusi TOIUIMBA, KOAI(PPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaIlTMHbBI, OTHOCUTENIbHAS BJIAXHOCTh BO3/yXa, AJICKTPUUECCKUU 3apsl,
cuja TOKa, DJIEKTPUYECKOE HAMNPSIKEHHWE, COMPOTHBIICHUE MPOBOIHHKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
NIIEKTPUYECKOTrO  TOKAa), MpPH  OMNHCAHUM MNPaBUIBLHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BEJIWYMH, 0003HAUEHUS U €IUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUUECKOU TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl ydyacTKa 1€, 3aKOH
Jxoyns—JleHnia, 3aKOH COXpAaHEHHWs DSHEPrud, IIPpU ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alKChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHHE,

OOBACHATh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTrHYEeCKUux
iaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUMH,
(bU3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHIONB3YsS 3aKOHBI U
dbopMybl, CBA3BIBatONIME (PU3NYECKHE BEIUYHMHBI: HAa OCHOBE aHalM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbBIOUpATh 3aKOHBI U (OPMYJIbI,
HEoOXoauMbIe JUIsi €€ pelieHUs, TPOBOJAUTH pPACUEThl M CPAaBHHUBATH
MOJIyYCHHOE 3HaUYCHNE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMHU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACISATDH
MPOBEPSIEMOE TPEANOJIOKEHNUEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHUSI HCCIICIOBAHUS, J€JIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHUIO (U3WUECKUX SBJICHUA WITU
bu3HYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT €ro o0béMa, TeMIEPATyphl, CKOPOCTHU IMPOIlecca OCThIBAHUS U
HarpeBaHusl MPU M3IYUYCHHH OT IBETa H3Iy4aromieil (MOTIonaroiiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTU U
wionanad e€ TIOBEPXHOCTH, OJCKTpH3als Tel U B3aUMOJCHCTBHE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alisl MarHUTHBIX TIOJIGH ITOCTOSIHHBIX MAarHUTOB, JICUCTBHS
MAarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMATHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYyIHUpOBATH
IpoBepsieMble MPEANOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYITUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3ynbTaThl U3MEPECHUN C YIETOM 33JJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
POBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJIWHBI, IUIOIIAJHA TOIEPEYHOrO
CEYEHHUs U YAEIbHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UIAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh M3MEPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUI U TpadHKOB,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM MCCIEA0BAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BeJIWYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEAyS NPEMJIOKEHHOM MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBuiia TEXHUKHA 0€30MACHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAUTh  NpUMEpPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCTOIb30BAHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
KU3HU U1 oOecrieueHus: 0€30MacHOCTH MPHU OOpalllEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEeH cpee;

OCYIIECTBJIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUSI B
WHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAaHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIbHBIX ~ MCTOYHUKOB  BBIICIATH  MH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (QHU3MYECKOr0  COAEpIKaHUs, CIPABOYHBIE MaTEpUAbI,
pecypchl cetu VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co3maBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHE YCTHBIC COOOIIEHMUS,
0000mmasi wHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJCpXaHHUA, B TOM 4YHCIC NyOIMYHO TPEACTABISATH PE3YIbTAThI
POCKTHON HIIM WCCIIEOBATEILCKON NEATETbHOCTH, TIPU 3TOM T'PAMOTHO
UCIIOJIB30BaTh M3YYCHHBINM TMMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIIUEH;

IOpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (HU3HUYECKIX
IPOIIECCOB paclpeneisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBIICHHBIMU 33JJa4aMHM, CJICTUTH 32 BBHIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JeSITEIbHOCTH TPYIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
TIPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JIUKTHL.

K xonIty 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUI:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyras, mMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEperpy3ku, LHEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJIa, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U TOTJIONIEHUs, aib(a, OeTa- U raMMa-u3IydeHuUs,
U30TOIIBI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XEHME, KOJeOaTeabHOe NBIKEHHE (3aTyxaloulue M
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKECHHE
3BYKa, NPSIMOJIMHEHMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
IPWINBBI U OTJIMBBI, ABHUKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB >KMBOTHBIMH,
36MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO0, LBETa Tell,
ONTUYECKUE SBJIECHUSI B NPUPOAE, OMOJOTMYECKOE AEHCTBHE BHUIUMOTO,
yJIbTPapUOIETOBOIO M PEHTIEHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Iy4YeHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTUBHBIX M3JIyYEHHHA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3NUYECKUE SBICHUS, UCIIONb3YS
(¢u3znueckue BENWYMHBI (CpEOHSsE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JIBW)KCHUH, YCKOPEHME, IIEPEMEIICHHUE, IIyTh, YTIJIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYIOCTH, CWJIA TSHKECTH, YCKOPEHUE
CBOOOAHOTO TMaJeHHUs, BEC TeJa, HUMIIYJbC TeJa, HMIIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrus Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IMOJIHAs MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb NPEIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HaUEHUS W E€AUHMIIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOINE JAHHYIO (PM3UYECKYIO BEJIUYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPIHUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
IPUHIUI CYNEPIO3UIMM CWJI, IPUHLUII OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MacCOBOTO YHCEI



IpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BHIPAKECHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2—3 U3YYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adauyd (omMparIIMecs Ha cucremMy u3 23
ypaBHEHUI), UCIOJB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCIIOBUS 3aJlayd 3alMChIBATh KPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WA U30BITOUYHBIC JTAaHHBIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (U3UUECKOM
BEJIUYUHBL;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXHO PEIIUTh MPU MOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEIOBAHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEICHUS]  UCCJENOBAHMs, JeJlaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
¢u3znyecKkux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAHEHUsl SHEPIruM, 3aBUCHUMOCTH MEpHOJia KOJeOaHUN NPy UHHOTO
MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIEOaHUH, IPSIMOJIMHEHHOE PACPOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300pa)keHUs TpeaMera B coOuparomiei
JWH3e, HAOMIOJeHNE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB M3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ  ONBITa M  €ro  pe3yjbTarhl,
(dbopMyIMpPOBATH BHIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3HAaYeHUE HU3MepsieMol BenuuyuHbl (POKYCHOE pacCTOsSTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIJKEHMM O€3 HaudaJbHOM CKOpOCTH, Mepuoia
KOJIeOaHMI MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpakeHHUs CBeTa OT yrIjla MaJeHUs U yria MpejJoMJICHHUs OT yria



NaJieHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyUYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYWH B BUJEC TaONHII U TpaduKOB, JIETaTh BBIBOILI IO
pe3yabpTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHsI (U3UYECKUX BENIWYHH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tejla MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHus, KECTKOCTh MPYKUHBI, KOAIPPUIIUECHT
TPEHUSl CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacToTa H
nepuosl KojeOaHW MaTeMaTH4ecKOro U IPYXHUHHOTO MAasTHUKOB,
ONTHYECKass cuja coOuparomer JWH3bI, PaguoaKTHBHBIN  (POH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY H
BBITMIOJIHATh U3MEPEHUS, CIEAysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIbTaThl C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

coOroAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHuEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJedb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, TIEepUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBJICHUM U  HeoOXonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MIPAKTUYECKUX 3a/]ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparoiei TuH3e;
OPUBOAUTH  MpHUMEpbl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH C Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYILECTBJIATh TOUCK UHpOpManuu (U3NYECKOTO COJCpKAHUA B
WuTepHere, caMOCTOSATENHHO (GOPMYIIUPYs MOMCKOBBIHM 3a1poc, HaAXOUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUIM U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOro COAEpXkaHWs, CIPAaBOUYHbIE MaTE€pHaJIbI,
pecypcebl cetu MHTEpHET, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
UHpOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl HIPOEKTHOM MM MCCIIEN0BATENBCKON
NEATEIbHOCTH, TMPU 3TOM T'PAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar Hu3y4yaeMoro pasjena (U3MKH U COIMpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4€ToM O0coOEHHOCTEeH ayauTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudgpossbIe)
Kontpoabubie IIpakTHueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHN OKPY’KAIOIIEro MHUpa
bu6mmoreka [IOK
1.1 ) - 2
HI3HIKE = HayKa O PHpOae https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
1.2 ) 2 1
HBIHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIM METO/ TIO3HAHUS 2 1 bubmorexa HOK
’ Y g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznen 2. IlepBoHayaibHbIe CBeJeHUN 0 CTPOCHUHU BellleCcTBA
bubmunoreka LIOK
2.1 C 1
TPOCHHE BetlecTa https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YAaCTHI] ) 1 bubmuoreka [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bub6munoreka LIOK
2.3 A 2
TPETATHBIC COCTOAMMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auUMo/ielicTBHE TeJl
bubmunoreka LIOK
3.1 M 3
CXAHITHECKOC JBIDKEHHE https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IIOTHOCTh 4 1 bubmunoreka LIOK




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

but6mmoreka [IOK

. .B 14 2
33 Cua. Bret https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
' TeJlaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4, A
3 TMOCHEpHOE JaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®UIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
5.1 Pa6 3 1
aboTa I MOTIHOCTE https://m.edsoo.ru/7f416194
bu6moreka [IOK
2 II 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6moreka [IOK
. M 4 1
>3 CXAHITICCKA SHEPTITL https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeoB U TeM nmudpoBbIe
Ne i/m P Kontpoabsnbsie IIpakTnueckue (mudpp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Paznen 1. TenioBble IBJIEHNA
1.1 CTpoeHHe U CBOMCTBA BEILIECTBA 7 bubmorera [IOK
’ p m https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. 1
1.2 Tenosbie porieccy! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 DNeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla 7 1 bu6nuoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. i I 2 2
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUM TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
but6mmoreka [IOK
. 1 1.
2.3 MarnuTHbe sBCHHA 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
24 4
DIIEKTPOMATHHUTHAS MY KIH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeoB U TeM nmudpoBbIe
Ne i/m P Kontpoabsnbsie IIpakTnueckue (mudpp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Pa3znea 1. Mexannueckue siBJeHUS
L1 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoreka [JOK
’ OIMCAaHUA https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aunmonelictue e 20 1 3 noamorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpPaHEHUSI 10 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Pa3znea 2. Mexannuyeckue KoJ1e0aHUS U BOJHEI
but6mmoreka [IOK
2.1 Mexaungeckue xoneba 7 3
RAHITHACCKI AICOAHHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHn4eckue BO . 3BYyK 8 1 3
RAHITHACCIHIT BOIHDL. IBY https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Paznen 3. DieKTpoMarHuTHOE MOJi€ H JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI PaCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK




https://m.edsoo.ru/7f41ada6

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 2 https://m.odsoo.r/7¢4 1adat
Hroro no pazneny 15
Pa3gen 5. KBanToBblIe IBJICHUSA
bubmunoreka LIOK
5.1 Hcnyckanne v morjIonieHrne CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubmunoreka LIOK
32 CTpoetiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
53 A 7 1
AACPHEIC peaKi https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O IPUPOJE.
SBnenus npupoabl. Puzndeckre
SIBIICHUS

MexaHu4decKue, TEIIOBEIE,
3JIEKTPUYECKNUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

®dusnueckue BEIUUUHBI U UX
nu3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIEepaTyphl MPY MOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTuHKa
TemnepaTrypsl"

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HayKH U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TIOMOIILIO MOJIeIeH

bubmunoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: JATbHOCTD MOJIETA IIApHKa,
MyIIEHHOTO TOPU30HTAIbHO, TEM
OoJpIiie, YeM OOJIbIle BBICOTA ITycKa"




Crpoenue BemecTBa. ONbITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa OK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBr>xeHne 4acTHIl BEIISCTBA bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3bp MexXy cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHn4eckoe ABUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05¢6
JIBUKCHHUE
bubmunoreka LIOK
13 Cropocts. EuHuUb! CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
Hnepums. 3aKoH UHEPIIUH.
15 B3a1/11)M0;[eITICTBI/Ie TerKaK MpUYrHa bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS TEIl
16 IInotHOCTH BeliecTBa. PacueT Macchl bubnuoteka [JOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Onpezenenne




INIOTHOCTHU TBép,I[Ol"O TC1a»

Permtennie 3agaua mo reme "IMOTHOCTE

bubmunoreka LIOK

18
BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuiia Kak XapakTepucTUKa
19 B3aumoieiicTus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlabopartopnast pabora «M3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(nedopmanun) Npy>KUHBI OT
IIPUIIOKEHHOMN CUJIBD»
21 SBnenune Tarorenus. Cuia TSXKECTH
CBsi3b MEX]ly CHIION TSXKECTH U
. bubmuoreka [{OK
22 Maccon tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cria TsSHKecTH
3 Cuia TsSKeCTH Ha APYrux IJIaHeTax. bu6nuoreka [IOK
Pu3nyecKre XapaKTepUCTUKH MUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hszmepenue cui. J[uaamomer
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
26 110 OJHOM TPSMOM bubmorexa OK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOImAast cuil
7 Pemrenue 3agad mo reme
"PaBHoneiicTBYIOMIAs CUT"
)% TpeHne CKONbKEHUs U TPEHUE MOKOSI. Bu6muotexa [JOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yuenue Bubmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI 1aBJIEHUS U
XapaxkTepa COIPUKACAIOIIUXCS
IMOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8

Pemenwue 3a1a4y Ha onpe/ielieHNe

30 PaBHOJICMCTBYIONIECH CUJIIBI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3odpaxxkenue bubmmoreka [JOK
cunm», «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonrtponbHas pabora no remam:
«Mexannueckoe ABWKEeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"padrueckoe n300pakeHUE CHI»,
«Cumb»

3 JlaBnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYCHUS aBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 IaBJIEHU Ta3a OT 00bEMa, bubmorexa HOK

https://m.edsoo.ru/ff0a2376
TEMIIEPATyPhI
[lepenaya naBieHUs TBEPIBIMU
35 TGJ‘II;MI/I, JKUIKOCTSIMUA U Ir)asaMI/I. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans

16 JlaBneHne B )KHAKOCTH U rase, bubmunoreka LIOK
BBEI3BAHHOE JICHCTBUEM CHJIEI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o reme «/lapneHue B bubmuoreka [JOK
JKUIKOCTH U rase. 3akoH Ilackamnsy https://m.edsoo.ru/ff0a2826

38 Coobmarommecst cocyabl but6mmoreka [IOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 I'mapa €CKHH mpecc
HAPABITHHCCIHHI TP https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBo
SKUJKOCTHBIN HAaCcOC
Atmocdepa 3emn. [TpudauHsb
CYIIIECTBOBAHUS BO3IYIIHOU
Y Y bu6mmoreka [IOK
41 0005104KH 3eMiIi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BBICOTHI
HaJ YpPOBHEM MOps
but6mmoreka [IOK
42 Bec Bo3nyxa. ATMocdepHoe aBiieHHuE
BOSAYX TMOC(EpHOE JaBCHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo MaBIeHuUs. bu6nuoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHHA OT BBICOTHI HA, OBHEM bubmorexa LIOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoua. AtmocdepHoe Bu6muotexa [JOK
JABJICHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"ATtmocdepHoe nasneHue"
JleiicTBuUE )KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TENO bubmorexa LOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBI, bubmunoreka LIOK

JEWCTBYIOIIEH Ha TEJO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




49

Jlaboparopnast paboTta 1mo Teme
«HMccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM
B KHUJAKOCTb YaCTH TEJIa»

but6moreka [IOK
https://m.edsoo.ru/ff0a3514

50

IIlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopartopHnas pabota
"KonctpyupoBaHnue apeoMeTpa wiu
KOHCTPYUPOBAHHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"

52

Pemrenue 3agad mo remam: «IlimaBanue
cynoB. BozmyxomniaBanuey,
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH
Y Ta30BY»

but6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi paborta

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

54

MorHocTs. EquHUITBI MOIITHOCTH

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

55

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM IIPU
noabEMe 1o JgecTHuie"

56

[IpocTeie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peiuare

57

KonrponsHas pabora o Teme
«JlaBieHnue TBEpABIX TEN, KUIKOCTEH
1 ra3oBy» / Beepoccuiickas
mpoBepoyHas pabora

58

PesepBHbIit ypok. Paborta ¢ Tekcramu
1o Teme «/laBinenue TBEpABIX Tel,

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ffe




XKUIKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

59

Pbruaru B TexHuke, ObITY U IPUPO/IE.
JlabopartopHnas pabota

«H ccneqoBanue yCciIOBHIl paBHOBECHS
phIyaray

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo TemMe «Y CIIOBUSA
PaBHOBECHSI pbIUaray

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutmenT moneznoro aeiicTBus
Mexanu3ma. Jlaboparopuas pabora
«M3mepenne KI1/1 HaknoHHOM
TUTOCKOCTH

0.5

62

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHEPTHs.
Kunernueckast 1 moTeHIHaIbHAS
SHEprus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEpUMEHTAIbHOE ONIPENETICHUE
U3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH "

66

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

67

PeseprubIil ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK




o TeMme "MexaHnueckoe IBIkeHue"

https://m.edsoo.ru/ff0adee6d

PesepBHbIit ypok. Paborta ¢ TekcTamu

68 o teMe "Pabora. MOIITHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThl
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OINBITHBIC 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubmunoreka LIOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 JKUIKOTO M Ta3000pa3HOTO COCTOSTHUM 1
BEIIECTBA Ha OCHOBE IMOJIOKEHUU
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KanWIISPHOCTbD. 1 Bubmuotexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paclIMpEeHHE U CHKATUE 1 Bubnmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Baytpennss sueprusi. CriocoObl | bu6nuoreka [IOK
W3MEHEHUS BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 but6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuueckoe
HUCIIOJIb30BaHUE TCIJIOBBIX CBOIICTB

but6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbHas bubmuoteka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTrO OaiaHca. Bubmuotexa [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS bubmunoreka LIOK
TEII000MeHa NPU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y Topstueit BOAbI"
Pacuer xonuyecTBa TEIIOTHI,

15 HE00XOIMMOTO JJIsl HarpeBaHus Teja
Y BBIICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaboparopHnast pabora "Onpenenenue bu6nuoreka [JOK
YIEIbHOW TEIIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE

18 KPHUCTAIINYECKUX I;en VYneapHas bubmmorexa [OK

P ’ https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 Jlaboparophast pabora "Onpenenenue bu6nuoreka [JOK
YAEIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHAEHCAIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenapHas Temnora bubmunoreka LIOK




napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI
OT aTMOC(EPHOT0 TABICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3zmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIbHOW BJIAXKHOCTH BO31yxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIQXKHOCTH BO3JyXa

24

[TpuHIUIBI paOOTHI TETIJIOBBIX
neurareneii. [Tapopas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBuraTes.
T€HJ'IOBBI€ ABUTaTCJIN U 3allIUTa
OKpYKarOIIEH Cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHs U MPEBPALCHUS
SHEPTUH B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMme "TenaoBrIe ABJICHUS.
N3MeHeHue arperaTHbIX COCTOSHUI
BenrecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHast pabora o Teme
"TertoBble aBiIcHUA. I3MeHEeHHE
arperaTtHbIX COCTOSTHUH BerecTBa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30

VYpoxk-uccienoBanue "DiIeKTpU3anus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUHU"




BzaumopeiicTBue 3apsoKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE TMOJIE.
1 HarmnpsikeHHOCTB AJIEeKTPUYECKOro bubmmoreka [JOK
noss. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TTOJIEH
HocuTenu snektpuueckux 3apsios.
33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH bu6nuorexa [IOK
COXPaHEHUs JIEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npUMEHEHUE bu6nuoreka [IOK
CBOWCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymiectBoBaHusA. IcTOUHMKH bubnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUA SIIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJIs Ha MPOBOIHUKHU 1
U TADTIEKTPUKA"
39 DNEeKTpUYECKU TOK B MEeTaJLIax, bubnmoreka [JOK
JKMJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyecKkas Lielb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopaTtopHas pabora
bubmunoreka LIOK
41 "N3mepeHue u peryJupoBaHUE CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HAPSIKEHHUE.
BoasTmerp. JlabopaTtopHas paboTa

but6moreka [IOK

42 "N3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HarnpspKkeHus"

43 ConpoTtuBieHrEe MPOBOJHUKA. bu6nuoreka [IOK
VY enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOMIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTepraia”
3aBUCHUMOCTD CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYIIETO Yepe3 PEe3UCTOop, OT 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHHS TIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBuia CJIOKEHHS HANPSKEHUH TTPU 1 bubnuoreka [JOK
IOCJIENOBATEILHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka

49 MpaBuiia JJisl CUJIbl TOKa PHU 1 bubmuoteka [JOK

napajyuieIbHOM COeIMHEHUHU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npUMEHEHUE

50 3akoHa Oma g pa3aInyHoOro bubmuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOJHUKOB
51 PaGoTta u MOILITHOCTD ANEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Omnpenenenne
52 3.60"11“)51 u I1:401111focm 3J1eKTquec1<0ro Bubmzorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTpUUECKUE [N U TOTPEOUTENN
53 DIIEKTPUUECKOI DHEPTUU B OBIT BrbmaoTexa IIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosTHHEIC MarHUTEI, X
B3aHMOJIeHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubmmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE 1101
bubmunoreka LIOK
56 3eMIId 4 €ro 3HaueHue g KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHUE 3apsiIbl.
57 3apsoKeHHBIE TEIA U UX BrbmaoTexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonrponsHast pabora o Teme
"DIEeKTPUUECKHUE 3aPSAILL.
P P but6mmoreka [IOK
58 3apspKeHHBIE Tela U UX

B3aumoercTBus. [locTostHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal




mpoBepoyHas pabora

59

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuiickas
mpoBepoyHas pabora

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6d

60

OmneIT Opcrena. MarauTHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyIIKH ¢ TOKOM

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHHe IIeKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

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

62

QHGKTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O
ToKa. Mcnons30Banue
BHGKTpOHBI/IFaTG.HGI\?I B TCXHHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paboTHI AJIEKTpOABUTATENS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKIIMH.
[IpaBuio Jlenna

64

Onextporeneparop. CriocoObl
TIOJTyYeHHs HIEKTPUIECKON SHEPIUH.
DneKTpOCTaHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U




MAaTrHUTHBIC SIBJICHUS"

KonrponsHast pabora o Teme

bubmunoreka LIOK

66 "SHCKTp'I:I‘IeCKI/Ie Y MarHUTHBIE 1 hitps://m.cdsoo.ru/f0ach1 4
SIBIICHUS
67 PezepBHblil ypok. Pabota ¢ Tekctamu 1 bu6nuorexa LIOK
o Teme "TerioBbie ABICHUS" https://m.edsoo.ru/ff0accSe
68 PeseprubIit ypok. Pabora ¢ Tekcramu |
1o Teme "MarHuTHbIe sSBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOIT'PAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Kontpoabsnble IIpakTuyeckue f:j;:ennﬂ :)lglt)l;l;(i:l:enbﬂme
padoThl padoThI pecypesI

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psIMOJIMHEWHOE | bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpSIMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTH

5 [IpsAmosnHENHOE PAaBHOYCKOPEHHOE 1 bubanorexa [HOK
JBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBOKEHUS. 1
I'paduk ckopocTu
JlaGopatopHnas pabora "Onpexnenenue

7 YCKOpEHUS Teja Npu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM muiockocTy"”

2 CBobOoaHoe nagenue Ten. OnbIThl |
lanunes
PaBHOMEpHOE ABUKEHUE 110 bubnuoreka [IOK

9 1
okpyxHocTH. [lepuoa u yacrora https://m.edsoo.ru/ff0ael76




oOpamienus. JInaeitHas u yrioBas

CKOpOCTH
10 [lenTpoCcTpeMUTETBLHOE YCKOPEHHUE
1 Ilepseiit 3akoH Hprorona. Bexkrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroTona. bubanorexka HOK
PaBHopelicTByIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HploToHa. bubmmoreka [IOK
Cynepno3unuus Cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npuMeHeHUE bubanorexka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubanorexka HOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsof)_.lru/fﬂ)aecﬂ
16 Pemrenue 3agaud mo reme «Cuia
YIOPYTOCTHY
17 Jlaboparopnas padota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 CHita TpeHHs https://m.edsocl)l.ru/fanﬂ 38
19 Pemenune 3agau mo teme «Cuna Bbubnuoreka [JOK
TpEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
Kod((UIIMEeHTa TPEHUS CKOJIBLKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
\ https://m.edsoo.ru/ff0afb8e
TpEeHUS
2 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




majeHust

Ypok-koHpepenus "JIBmkeHne et

23 BOKPYT I'PaBUTAILMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3ampau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IIepBas kocMHU4eCKast CKOPOCTb. bubnuoreka [IOK
HesecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaTbHON TOYKH.
AOGCONIIOTHO TBEPIOE TEIIO.
i bu6mmoreka [IOK
26 PaBHOBecue TBEpIOTO TENA C
.. > https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuisl. LeHTp TspKecTH
PaBHOBecHe MaTepHaTbHON TOYKH.
AOGCONIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETIEHHON OCBIO BPAILEHHS.
MowmeHnT cuisl. LleHTp TsoKecTH
)3 Pemenne 3amau mo reme "MoMeHT Bbubnuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOIBHOM paboTe 1Mo
" bubmmoreka [JOK
29 Teme "MexaHuYecKoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aunmMonelicTBue Te
KonrponsHast pabora o Teme
" bubmuorexa [JOK
30 Mexanuueckoe ABUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
31 Nmnynbe Tena. Umnynbse cuibl. 3aKoH bubnuorexa [JOK




COXPAHEHHUS UMITyJIbCA. YTIIPYTO€ U
HEyIPYroe B3auMOJECHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agad mo reMe "3aKkoH

Bbu6nmuoreka [JOK

32 COXpaHEHUs UMIyJibca'" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubanorexka HOK
34 Mexannueckasi paboTa U MOIITHOCTb hitps:/ /m.edsocljru J60b0ag4
35 PaboTa crIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHU U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezenenne
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJja 10
TOPU30HTAIILHON TOBEPXHOCTH
17 CBs13b HEPTUU U paOOTHI.
[ToreHmmanpHas 3HEprust
38 Kunernueckas sneprus. Teopema o bubanorexa [HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHS YHEPTUU B
MEXaHUKe
40 Jlaboparopnas pabota «/3ydyenue bubmmoreka [JOK
3aKOHA COXPAHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [JOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHusl. bubnnorexa [HOK
Briayxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuyecKuid U Py KUHHBINA

MassTHHKHU




44

Ypoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJleOaHuii OT KECTKOCTH
MPY>KUHBI X MACCHL IPy3a»

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

45

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

46

Jlaboparopuas pabota «Onpenenenue
YacTOThI U TIepuoja KojaeOaHmi
NPY>XKHHHOTO MasiTHHKA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPUO0/Ia KoJicOaHui
rpys3a, IOABELICHHOIO K HUTH, OT
MaccChl Tpy3a»

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

48

Mexaunueckue BOIHEL. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIIEPEYHBIE BOJIHBI

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

49

Ypok-koupepennus "MexaHUYECKHE
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3ByK. PacnipocTpaneHnue u oTpakeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pEe30HaHC

53

Ypok-koudepennus "YabTpa3ByK U
nH(]Ppa3BYK B IPUPOJIC U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

Bbubnuoreka [JOK




Teme "3aKOHbI COXPAHECHUS.
MexaHnndeckue KoJieOaHus U BOJHBI"

https://m.edsoo.ru/ff0b2510

KontponbHas paboTa mo teme

55 "3aKoHBI cCOXpaHeHHs. MexaHnueckue
KoJieOaHus U BOJTHBI"
56 DNEeKTPOMarHuTHOE MoJe. bubmmoreka [JOK
DNEKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "[kama
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubmuorexa [JOK
59 CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHIIBHOTO TenedoHa
Pemrenue 3anau Ha onpeneneHue
60 4acTOTBI U JIMHBI AIEKTPOMAarHUTHOU
BOJIHBI
DeKTpOMarHuTHas MPUpoO/ia CBETA.
N bu6mmoreka [IOK
61 CxopocTts cBeta. BonHoBbIe cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounnku cBeta. [IpsmonuneitHoe
bu6mmoreka [IOK
62 pacrnpocTpaHEeHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KEHHs CBETA. 3epKaia.
Bbu6nuoreka [JOK
63 Pemenue 3aga4 Ha npUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomnenue cera. 3aKoH bubmmoreka [JOK




IMPECIOMIICHUSA CBETA

https://m.edsoo.ru/ff0b3aea

ITonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

Bbubnmuoreka [JOK

65 Hcnonb3oBaHue MoaHOTO BHYTPEHHETO httos://m.ed J—
ps://m.edsoo.ru c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
JlaGopatopunas pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yIJia aJCHUs Ha
rpanuue "Bo3gyx-crekio""
Ypok-koHpepennus "Vcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIun3el. OnTuyeckast cuiia TUH3bI
https://m.edsoo.ru/ff0b3f2¢
Bbu6nuoreka [JOK
69 [TocTpoenue n300paKeHM B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuorexa [JOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN 1
CHTE! CobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTuyeckue bubnnorexa [HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubanorexa [HOK
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3peHus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro cBera B CIEKTp.
74 OnbiTel HetoToHa. Croxkenue bubmuorexa [JOK

CHEeKTpaJIbHBIX I[BEeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




JlabopaTtopnast pa6ota "ONBITHI 11O
Pa3oKeHuIo 6EJI0ro CBeTa B CIIEKTP U

bu6mmoreka [IOK

75 BOCIIPUSATHUIO LIBETA IIPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJIIOICHNH Yepe3 LBETOBhIC
¢buabTpHr"
VYpoxk-npaktukym "BonHoBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTepepeHys u audpaxus”
77 OmnsiTel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 MorjolieHne cBera
79 atomoM. KBauTebl. JInuneiuateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MOJIeJIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE TpEBpaALICHUS. bubanorexa [HOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bubmuorexa [JOK
"PaguoakTuBHBIE ITpEeBpaILICHUS " https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHBIC BuGmiorexa LOK
86 W3JIy4YEeHUs B IPUPOJIE, MEIUIIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126




S nepHblie peakuuu. 3aKOHbI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [OK
P P https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsA3b bubmmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "SnepHeie
peakuuun"

90 Peakuuu cunTtes3a u nenenus saep. bubanorexka HOK
Ucrounnku sueprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. Jleictus
PaZMOaKTUBHBIX U3ITyYeHUHN Ha JKUBbHIE
opraHu3msl"

[ToaroroBka K KOHTPOJILHOM paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBeHus"

KonrponsHas pabora o Teme

93 "DIeKTPOMAarHUTHOE TOJIE.
DIeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"
[ToBTOpenue, o0o0IIEHNE.

94 JlaboparopHbie pabOTHI IO KypC bubmorexa [JOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a

B3aunmonelictsue e
[ToBTOopenue, o6o0meHue. Pemenne
bu6mmoreka [IOK
95 pacUeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TernoBeie mpoLECCH
96 [ToBTOpenue, o6o0menue. Pemenue bu6mmoreka [IOK




pacyYeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBsIix ABUTaTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

Bbu6nuoreka [JOK

97 1
pacyYeTHBIX M KaYECTBEHHBIX 3a7a4 110 https://m.odsoo.r/f0e2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpenue, o0o0IIEHNE.
98 JlaGopatopHble pabOTEI 10 KYpC 1 1 Bubmorexa ITOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBEeTOBLIE SIBJICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 tekcramu 1o teMe "Konebanus u 1 bubmmorera IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OFPA30OBAHUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pPas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MpPOSBIEHHWE W3YYEHHBIX (U3MUECKUX SIBICHUUH B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPAKTOBaTh (U3MYECKUNA CMBICI HCIONB3yEMbIX BEIMYUH, UX
0003HaYCHHS U €AMHUIIBI PU3UIECCKUX BEITUMYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIWYHHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIOJIb3YSl W3YYEHHBbIE 3aKOHbI, NpPH 3TOM JIaBaTh CIIOBECHYIO
GbopMyNHUpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKECHUE

1.6

OOBSCHATh (PU3UUYECKUE SIBICHHUS, MPOIECCHl U CBOWMCTBA TEN, B TOM
yhcllie M B KOHTEKCTE CHUTYyallMil MpakTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 | — 2 JIOTMYECKHMX IIaroB c¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SABICHHUM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3aauu B 1 — 2 HEeMCTBHS, UCIOIB3Ysl 3aKOHBI U




dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHMSL 3aJa4yM 3alMChIBaTh KpPAaTKOE YCIOBHE, IOACTABIATh
buznyeckre BeNUINHBI B POPMYIIBI M MPOBOJIUTH PACUEThI, HAXOAUTh
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJIsl PEIIEHUs 3a7ay, OLICHUBATh

PEATUCTUYHOCTD MOJTyYeHHON (PU3UUECKON BEITMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOLIH
¢bu3nYecKuX METOAOB, B ONHCAHUU HCCIEJOBAHMS  BBIICIATH
npoBepsieMoe  NpEANoyiokeHue  (TMIoTesy),  pa3indyarth |
UHTEPIPETUPOBATh MOJYYEHHBINH pe3ylbTaT, HaXOAWTh OIIMOKU B

XO0J¢ oIibITa, ACJAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSIEMbIC
NPEIONIOKEeHNsI, CcOOUpaTh  yCTAaHOBKY W3  MPEMJIOKEHHOTO

000pyA0BaHNs, 3aMMCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAaHMEM AHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUHN

OPOBOIUTH  MCCICJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIONb30BAHUEM IPSMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOT'O HCCIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJHATh U3MEPEHUS, CIELYs IPEIVIOKEHHOMY IIIaHy,
(UKCUpOBaTh PE3yNbTAThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U IpaMKOB, J1€J1aTh BBIBOBI

110 pe3yJjibTaTaM HUCCICAOBAHUA

1.12

MPOBOANTH KOCBEHHBIC H3MEpPEHHUs (PU3NUECKUX BEIUYUH, CICIYS
NPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEHHU coOuparh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh MPUHIUMBI JCHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepU30BaThb MPUHLMIBI JECUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOUIbIO HMX OINHCAHUS,
UCIIONIb3YSl 3HAaHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

HEo0X0ouMbIe (PM3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOJIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEPaXx)
NPaKTUYECKOTO UCTOIh30BaHUs (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHus 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHUSI B OKPYXKAIOIICH cpeie

1.16

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IyTEM CpPAaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIICTIATh MHPOPMAIMIO, KOTOpasi SBJISAETCS HPOTUBOPEUMBOM HIIH

MOKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3a/IaHUI
HAyYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOro  COAEpIKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIAIETh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKUE NMUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB WHPOpPMAMH (PU3HIECKOTO
COJIepKaHusA, B TOM YHCIe MyOIUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3yibpTaTax IPOEKTOB WM Y4eOHBIX MCCIEIOBaHUHA, IpPHU 3TOM
IPAMOTHO HCIIOJIb30BAaTh WM3YyYCHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIlUeH

1.19

IPY BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIICAOBAHUI paclpenesiTh
0053aHHOCTH B IpyMIle B COOTBETCTBUU C MOCTABIECHHBIMU 33Ja4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYHIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKaroIIHX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh IIOHATHUA

1.2

pPas3iiniaTh SABJICHUA IO OMUCAHUIO HX XAPaAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyUYEHHBIX (U3UUECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4YHcie (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3yYCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3ys (U3NYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICT  HCIIOJIB3yEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYJIH,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpapUKud  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYNUH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3UUECKHE SBICHUSI M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, NpPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

00BSACHATH (PU3MUECKHE MPOLIECCHl U CBOWMCTBA TEJd, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB € MOMOMIbI0 1 — 2 H3y4YeHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuiath pacu€THbie 3a7ayu B 2 — 3 NEHCTBUS, UCIOIb3Ys 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JNAHHBIX JUIS peLIeHHs 3a/auyd, BbIOMPAaTh 3aKOHBI U (HOPMYIIBI,
HeoOXouMbIe JUIsl €€ pelIeHUs, MPOBOAUTH PacdyEéThl U CPAaBHUBATH
IMMOJIYYCHHOC 3HA4YCHUC (bI/ISI/I‘IeCKOI\/'I BCIIMYNHBI C MU3BCCTHBIMHU

JaHHBIMHU

1.8

pacrno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh IMPH MOMOILU
(U3HYECKUX METOIOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIICISATh
MPOBEPSEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

IMMPOBCACHU UCCIICAO0OBaHNA, ACIaTh BBIBOIBI

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSIEMbIC

OpPEINONoXKEeHUs,, coOUpaTb  yCTaHOBKY M3  IPEIIOKEHHOTO




000pyI0BaHUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHSATh TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATUYUKOB (PU3UUECKUX BEIHUWH, CPABHUBATH PE3YJIbTATHI

U3MEpEHUI ¢ y4€TOM 3a/1aHHOI a0COIOTHON MOTPEITHOCTH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYTOM C HCIOJIB30BAHUEM IIPSAMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpEHus, cienys  INpeUIoKEHHOMY  IIaHy, (UKcHpoBaTh
pe3yabTaThl MOMYyYECHHOH 3aBHCHUMOCTH B BHJE TaOIUI] U TPagHKOB,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCIIE€A0OBaHUA

1.12

OPOBOJUTh  KOCBCHHBIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
clenyst TNPENJIOKEHHOM HWHCTPYKLIMH, W BBIUUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmoaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71abopaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUHA U HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIbHbBIE
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISITH CXEMBI
JNEKTPUYECKUX IeTed ¢ TMOCIe0BaTeIbHbIM U IapalljieIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHUS

OJIEMCHTOB 3JICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHl (HaXOAuTh HWH(OpPMAIMIO O MpUMepax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU g oOecriedeHusi 0e30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHUS 310POBbs U

cOOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPY KAIOIIEH cpefie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
HNHrepHeT, Ha OCHOBE HUMEIOIIUXCSA 3HAHWM U IyTEM CpPaBHEHUS
JIOMOJIHUTEIbHBIX HCTOYHUKOB BBLACIATh HHGPOPMALUIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMM Y4YEOHBIX 3aJaHUi  HAay4HO-




HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEpKaHUs, CIPaBOYHBIC
Marepuansl, pecypcsl cetd VHTepHeT; BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, Npeodpa3oBanuss WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIICHHUS,
0000mas wHGOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
Collep’KaHus, B TOM 4YHUCIE€ NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BAaTh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYIUICHHUE ITPE3CHTAIIEH

1.20

IpU BBIOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIEIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJadYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUECM  IIJIaHa
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BBICTpaI/IBaTB
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTb

paszpeuatb KOH(QJIUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbLHON MPOrPaAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pPas3iiniaTh SABJICHUA IO OMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MpPOSBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (U3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3UYECKHE SBICHMUS,
UCTIONB3ysl (DU3WYECKHE BEIMYUHBI, TIPU OIUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI PU3UIECKUX BEITUYNH, HAXOAUTHh (DOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEIUYMHY C JPYTUMH




BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3UUECKHE SIBICHUSI M IPOLECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHbI, NpPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH HPUYUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIAaroB € MOMOIIbI0 2 — 3 HM3y4YEHHBIX CBOWCTBA

bu3nUecKux ABICHUM, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajaud (OMMparoluecss Ha cuctemy u3 2 — 3
YPaBHEHUI), WUCIONB3ysl 3aKOHBI U  (HOPMYINbI, CBS3BIBAIOIIHE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHAJIMW3a YCIOBHS 3a/1a4d
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIS pPELIeHUs, TMPOBOIUTH pacyEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOT'O 3HAUCHUA (I)H3I/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IPH I[OMOIIU
(U3NYECKUX METOJIOB, MCIIONB3Ys ONMMCAHUE HMCCIICAOBAHUS, BBIICIATH
IpoBepsieMOoe TPEANoIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEICHUS] UCCIICAOBAHUsSA, J€NIaTh BBIBOJBI, HHTEPHPETUPOBATH

pe3yIbTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOJUTHh OMBITHI TI0 HAOMIOACHUIO (U3MYECKUX SIBICHUH WA
(U3HYECKUX CBONCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHHUS, OMMCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, HOPMYyITUPOBATH BHIBOJIBI

1.10

NPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHHUH,
OTIpe/IeTIsisl CpPeHee 3HAueHHWE HW3MepsieMOi Benu4uHbl ((POKYyCHOE
paccTrosiHie coOuparomield JHH3bI), 00OOCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHs (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIUYHUH C
MCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (UKCUPOBATH peE3ybTaThl

HO.Hy‘-IeHHOI\/'I 3aBUCHUMOCTH (bI/IBI/I‘-IGCKI/IX BCJINYHMH B BHJAC Ta6JII/II_II/I




rpaduKOB, JeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIEI0BAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, Cilenys MPEeAoKEHHOM HWHCTPYKLUH,
BBIUNCIIATh 3HAYCHHE BEIUYMHBI M AHAIU3UPOBATH IIOJyYCHHBIE

pe3yJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBuUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOUYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJENIb aToMa, HYKJIOHHAs

MOZACIIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMUCAHUSA, HCIOJIb3Ys
3HAaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMA U HEOOXOIUMbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKM M3yUYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IPH PEHICHUU Y4eOHO-TTPAKTHUYECKUX
3aj7iay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUSI N300pAKEHUH B MIIOCKOM

3epKajie U cobuparoleit TuH3e

1.17

OPUBOIUTH TPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPaXx)
MPaKTUYECKOTO UCTOIh30BaHUS (PU3NICCKUX 3HAHUI B MTOBCETHEBHOM
KU3HU Juig  obOecriedeHus 0Oe30mMacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHHUS B OKPYXKAIOIICH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJAEPIKAHUS B CETH
HNHTepHET, CcaMOCTOSTENIBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HaxXoJUuThb oyTn OIPCACIICHUSA AOCTOBCPHOCTU HOHy‘IGHHOfI
uH(pOpMallMd Ha OCHOBE HMMEIONIMXCS 3HAHUM U JOMOIHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJIb30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JINTEPaTypy (PU3UUYECKOrO COJEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMH

KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALIUKA U3 OJHOI




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX MCTOYHHMKOB (DPU3NYECKOTO
coJiepKaHusl, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW WITU
UCCIIEOBATEILCKON  ACATEIBHOCTH, IPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN allliapaT U3y4yaeMoro pasaena
(GU3MKN U CONPOBOXKIATh BBICTYIJICHHE IpE3eHTaluel ¢ y4érom

0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH Y4YEOHBIX NMPOEKTOB U MCCICIOBAHUNA (PU3NUECKUX
MIPOIIECCOB PaCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJadYaMi, CJIICOUTH 3a BBIIIOJIHCHHUECM  IIJIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BBICTpaI/IBaTB
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paspeuatb KOH(QJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
paznena

Kon

3JJE€MEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®duszuka — Hayka O npupone. SBIEHHS TPUPOIBL.
Ousnyecknue  SABICHMS: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBECTOBBIC, 3BYKOBLIC

1.2

dusnueckue BETUYMHBL  M3MepeHne  (U3NYECKUX
BenuuuH.  Dusudeckue  npubopsl.  IlorpemHocTh

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAay4HBI METO/ TO3HAaHUS: HaOIIOJCHUE,
IIOCTAaHOBKA HAay4HOTO BOIPOCA, BBIABU)KCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHUE

HaOJIFOaeMOr0 SIBJICHUS

1.4

Onucanne PU3NUECKHUX SIBICHUM C TIOMOIIBIO MOEIIEH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###13MepeHne pacCTOSTHUM.
#iH#HPar##13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##HPar###OnpenencHue pa3MepoB MajbIX Tell.
#H##Par###lI3MepeHre  TeMneparypbl IpU  MOMOILIHU

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAIJIBHBLIE CBEJJEHMA O CTPOEHUU BEIIIECTBA

2.1

H##HPar#H##CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOIIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###]lBrokenne  dvactuiy  BemiectBa.  CBs3b
CKOPOCTH  JBWOKCHHS  YacTHI] C  TeMIepaTypoil.

BpoyHoBckoe nBuxenue, muddy3us

23

BzauMopeiicTBue 4acTUIl BEMIECTBA: NPUTSKEHUE U

OTTAJIKUBAaHHUEC




HiHtPar#H#H#ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJKOCTeH W TBEPABIX (KPUCTAUIMUECKHUX) TEJ.

24 B3anMocBs3b MeXIy CBONCTBAMM BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX U HMX ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHueM ¢GoTorpaduit).

2.6 #HHP ar###OnbITE o HaOJIFO JEHUTO TEIJIOBOTO

pacuIMpeHus ra3os.
HH#HPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O MPUTAKCHU A

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

31 Mexannueckoe IBUDKEHUE. PaBHOMepHOE Hu
' HEpPaBHOMEPHOE JIBUIKEHHE
HiHPar#H##CKOpOCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JBMKEHHHU. Pacyér myTM W BpeMeHHU
JIBUKEHUS
SBnenue uHepuuu. 3akoH uHepuMH. B3ammoneictBue
33 TeJI KaKk MPUYMHA MU3MEHEHUs CKOPOCTH JBHUKEHHUS TeJl.
Macca kak Mepa HUHEPTHOCTHU TeJa
34 ###Par### InoTHOCTh BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHULIE 00BbEMA BelllecTBa
3.5 Cuna KaKk XxapakTepUCTHUKA B3aUMOACHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenuwe cuibl ¢
' MOMOILIbIO TUHAMOMETpPA
37 ###Par###IBnenne TaroreHuss u cuna Tsokectd. Cuna
' TSKECTU Ha JApyrux miaHerax. Bec Tena. HeBecomocThb
13 Cuna Tpenusi. TpeHHE CKOJIBXKEHUS U TPEHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
19 #H##Par###(CoxKeHue CHUJI, HalpaBJICHHBIX IO OJIHOU
' npsiMoid. PaBHOIEeHCTBYOIIAs CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KCHMUS
(wapuka B KMIKOCTH, MOJENHU  DJIEKTPUYECKOTO
aBTOMOOMIIE M Tak janee). OnpeneneHue cpenHei
CKOPOCTH CKOJIBXKEHHs Opycka WIM IIapukKa [0
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILNE
3aBUCUMOCTB pacTshKeHUs (aedopMariiu) MpyKUHBI OT
NPUIIOKEHHONM  Ccwiibl.  OMBITBL, JAEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIBl TPEHHUSI CKOJIBKEHUS OT Beca Tejla U

XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH

Ou3nyuecKue SBJICHUS B MPUPOE: MPUMEPHI TBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B YKUBOW M HEXHUBOU IPUPOJE,
NEMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuueckue yCcTpoicTBa: IMHAMOMETP, MOIIITUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
il Hasnenune TBEpAoro tena. CrnocoObl yMEHBIIEHUS U
' yBEJIMYEHUS AaBIICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIEPATYPhI
43 [lepenaua naBneHust TBEPALIMHU TEIaMH, KUIKOCTIMU U
' razami. 3akoH [lackais. [lHeBMaTH4YeCKre MalIMHbI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TJIyOWHBI.
4.4 Iuppocratudeckuii mapamokc. CooOuiaroniyecs: CoOCyabl.
['unpaBnuyeckrne MeXaHU3Mbl
Atmocdepa 3emnu u armocepHoe nasienue. [IpuanHsl
45 CYIIECTBOBAHUS BO3IYIIHOW o0onmouku 3emun. OIMbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHS OT
BBICOTBI HaJ[ YPOBHEM MOPsI
46 N3mepenne armocdepHoro naenenus. [IpuGopbr ms
' U3MEpEeHus: aTMOC(EepPHOro 1aBICHUS
JeiicTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apXumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxoraBaHue




4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT
o0b€Ma TOTPYKEHHONH B JKUIKOCTH YacTH TeJa.
OnpeneneHre BHITAIKUBAIOLIECH CUJIbI, NEUCTBYIOIIEH Ha
TEI0, NOrpyk€HHoe B  KUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOIIEH
Ha TENO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJIKMBAOIIEH
CWJIBI, IEHCTBYIOIICH Ha TEJNO B KHUJAKOCTH, OT 00BEMaA
NOTPY>KEHHOW B JKUJIKOCTh YAaCTH Tela U OT INIOTHOCTH
KUJIKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHHE  JIOAKM W  ONpeAelieHne €€

IPy30I0ABEMHOCTH

4.10

®dusnueckue  SABJICHUS B TOPUPOJE:  BIHUSHHE
aTMoc(epHOro aBjeHHs Ha )KUBOI OpraHu3M, IJIaBaHHE

pBIO

4.11

TexHUYecKue YCTPOWCTBA: COOOIMIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, THUAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanunueckasi pabota
5.2 Mexannyeckasi MOIIIHOCTh
53 [IpocTeie  MexaHHW3MBI: pblYar, OJIOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpuMeneHue npaBuiia paBHOBECHUS phluara K OJIOKY
«3omotoe  mpaBwio»  MexaHwkd.  KoaddunumeHnt
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loTenumanpHas 3HEPIUM TENA, HOAHATOTO Hal 3eMIER
5.7 Kunernueckas sHeprus
sg [lomHast mMexaHWueckass SHEprus. 3aKOH M3MEHEHUS U
' COXPaHEHUS MEXaHUUECKON IHEPTHH
5.9 [TpakTuueckue paboThI:




#HH#Par###Onpenenenue pabOThl CUJIBI TPEHUS TpU
PaBHOMEpPHOM JIBDKEHMM Tejla 10 T'OpPU30HTAIbHOMN
noeepxHoctu. MHcciienoBanue yCIOBUH  pPaBHOBECHS
pbruara. Msmepenue KIIJI HaKJIOHHOW MJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

duznyeckre SABICHUS B npupoac: pbHaru B TCIIC

5.10
YeJloBeKa
TexHuueckue YCTpOMCTBA: pblyar, TMOJABUKHBIA U
5.11 HETOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasziena 3JIeMeHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISAPHO-KMHETUYECKOM
61 TEOpUM CTPOEHHs BelecTBa. Macca H  pa3mepsl
' MoJsieKyd.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemlecTBa. Kpucrammuueckue M amop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U cxaTue
66 Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTBIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaada U COBEpIleHNnEe paboThI
6.8 Buasl Tenonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIly4yeHue

KonnuecTBO  TEIUIOTHL VYnenbHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBneHue u OTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MIaBiIeHUs
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEII0Ta CrOPaHUs
[Mpuanumel  pabotel  TeroBbix — asurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsd. TemIoBbBIC OBUraTEId W 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUs U MPEBPALLIEHUS SHEPIUHU B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar##H#OnpITEI IO  OOHAPY)KEHUIO JIEUCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUSI.
HHH#Par###ONBITBL 10 BBIPAIIMBAHUIO  KPHUCTAIOB
MOBAPEHHOM COJIM WIIK caxapa.
#HHPar###OnbITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacLIMpPEHMs Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

#HH#HPar##Onpenenene AaBiIeHUs Bo3/lyXa B OajuloHe
HINPHIIA.

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

H#H##Par### IpoBepka TMNOTE3bl JTUHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJNIOMKA O KHAKOCTH B TEPMOMETPUUYECKOU




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHECHUS BHYTpPEHHEM
SHEPTUM Tejla B PE3yJIbTaTe TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#i#HPar#t#llccienoBanue SBJICHUS TEIUNIOOOMEHA IIPH
CMEIIUBAaHUM XOJOJIHON U TOpsYEd BOJIBI.
#HH#Par##HOnpenenenre KOJIMYECTBA TEIUIOTHI,
MOJIy9eHHOTO BOJIOM MpPH TEMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIUHAPOM.

#HH#Par##HOnpenenenre yIEIbHOU TEIIOEMKOCTH
BEIIECTBA.

#i#H#Parf##lccnenoBanue npouecca UCHapeHusl.
#HHHPar###Onpenenenie  OTHOCUTEIIBHOM — BJIAKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHne yaeabHOW TEIIOThI TIJIaBJICHUS

JIbaa.

6.18

@usnueckue SBICHUA B NPUPOAE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWUIIPHBIE SIBIEHHUS B IPUPOJE,
KpUCTaJIIbl B IIpUpoae, uznyuenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHEs, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KAaNWUIAPBL, IIPUMEPHI
UCIIOJIb30BaHUs KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

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

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

noss. [IpuHIUN Cynepno3uiMMu AIEKTPUUECKUX MOJeH




(Ha KQUEeCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
16 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILECTBOBaHMS
' AIEKTPUUYECKOTO TOKA. ICTOUHHMKYU MOCTOSIHHOTO TOKa
evictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUYECKOE
7.8
HaIpsHKEHUe
79 ConpotuieHue MPOBOIHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OmMa Jy1s ydacTKa 1enu
[locnenoBarenbHOE UM NapajjieIbHOE  COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUYeCKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3amMbikaHue
[TocTrossHHBIE MarHuThHl. B3auMopnencTBuE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHOoe o€ 3eMiid U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSIHHOTO TOKa. Vcrnonb3oBanue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTe
7.18 OneiTel  @Papages.  SIBieHuMe  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJTyYEHUs
7.19 NMEKTPUYECKOM  BHEPrHMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO STIEKTPU3AIUN TN HHIYKIIUEH

U TIPU COTIPUKOCHOBEHHH.

UccnenoBanue A€UCTBHUS DJIEKTPUYECKOTO TMOJs  Ha

MIPOBOJHUKY M TUAJICKTPUKH.

COopka m mpoBepka pabOTBl AJICKTPUUECKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHUe HAMIPSKCHHSL.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKCHUS

Ha pe3UCTope.

OnbITHI, JIEMOHCTPHPYIOIIHE 3aBUCUMOCTh

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIA/IA MOMEPEYHOr0 CEYEHU U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOPOB.
[IpoBepka mpaBuia Il CHIIBI TOKA MPU MapajlieTbHOM
coequHEHNH  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYLIErO0 Yepe3 Ppe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIEIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOUYKY, OT HalpsHKEHUS
Ha Hell. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOwveauHeHMH U pazaeneHuu. lccrnegoBanue
JNEUCTBHUS JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa M HampaBjieHHs TokKa B Karymke. M3ydenue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

Koncrpyuposanue u U3y4YeHue paboTsI
3JIEKTPOJABUTATES. N3mepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ WHAYKIWHA:
HUCCIIeNOBaHUE M3MCHEHUM 3HAauYeHUSI U HaIlpaBJICHU A

WHAYKIUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHUE
ABICHUST B  atMocdepe, DICKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOFOCOB,
POJIb MAarHUTHOTO TOJISL AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHEC

7.22

TexHuueckrne yCTpPOMCTBA: BIEKTPOCKON, amIepMeETp,
BOJIbTMETp, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  NMPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXpaHUTENH, JIIEKTPOMATrHUT, JJIEKTPOJIBUrATEINb

IMOCTOSAHHOI'O TOKA, reHEPaTOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsiemble 21€MEHTHI COAEP)KAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABUWKEHHE. MarepuanbHas TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTE MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JTBHKECHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpOCTb Tela  IpHU

HCPaBHOMCPHOM ABHUXKCHUU




Yckopenue. PaBHOyCKOpEHHOE IPSMOJIMHEMHOE

8.5
JBUYKEHUE
8.6 #A##Par###(CBoOoqHOe manenne. OneITe! [ anmines
#H##Par##PaBHOMEepHOE JBH)KEHUE IO OKPY>KHOCTH.
8.7 [lepuon m yacrota oOpamenusi. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNnbHOE YCKOPEHHE
8.8 [TepBsIii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuii 3akon HeroToHa
8.11 HHHParf##] [pyHIMT Cyneprno3uiuu CUil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
##H#Par###Cuiia  TpeHUs: CWiIa TPEHUS CKOJBXKEHUS,
813 cujia TPEHUs MOKOs, IPYTUe BUIbI TPEHUS
#H#Par##H#Cuna TSOKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS
Jemwxenue  mmaner  Bokpyr  Comnma.  Ilepsas
815 KocMHu4ecKasi CkopocTb. HeBecoMoCTh U neperpy3ku
PaBHOBecue MaTtepuaabHON TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
#H##Par##HPaBHOBecue TBEPIIOrO Tella € 3aKPEIIEHHON
817 0Cb10 BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn
8.18 Nmnynbe Tena. I3Menenue umnynbca. IMiynbe cuibl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE ABM)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb
Pabora cun Tsxkectn, ympyroctu, TpeHus. CBs3b
822 SHEpPruu 1 paboTbl
[loreHunanpHass 3HEpPrus Tena, MOAHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMJIIU
8.24 [ToreHImanbHast YHEPTUS CKATON MPYKUHBI
#H##Par##H#Kunernueckas  sHeprus.  Teopema 0
525 KUHETHUYECKON SHEPrUun
8.26 HH#Par###3aKkOH COXpaHEHHUS MEXaHUYECKON SHEPrUr




8.27

[IpakTuyeckue pabOTHI:

OmpeneneHne CpeaHE CKOPOCTH CKOJIBKEHHsI Opycka
WIM JIBIDKEHUS IapuKa M0 HAKJIOHHOW TIIOCKOCTH.
Omnpenenenyue yCKOpeHHUs Teja MpU PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKJIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM MPH PABHOYCKOPEHHOM
IBIDKEHUM 0€3 HAyaIbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psa  HEUETHBIX YHCENl, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJTUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpPMalbHOTO JaBieHus. OmnpexneneHue
kod(duimenta TpeHus CkoiabkeHus. OmnpenencHue
KECTKOCTH TpYyXHUHBL. OrmpeneneHne padbOThl  CHIIBI
TPeHUs] TpPU PAaBHOMEPHOM JABM)KEHMM Teja IO
TOPU3OHTANBHON MOBepXHOCTU. OmnpezneneHue padOThI
CHWJIBI  YyOpPYrocTH  NpuU  THoabEME  Ipy3a  C
UCIOJIb30BAHUEM  HETOJBHKHOTO U TOJBHUKHOTO

OJIOKOB

8.28

dusndyeckue SBICHUS B npupoac: MpUINBbI U OTJIUBEI,
JABHOKCHHUEC IIJIAHET ConaeyHoH CUCTCMbI, PCAKTUBHOC

ABHUXKCHHUC KMBBIX OPraHN3MOB

8.29

TexHuueckne  yCTpPOMCTBA:  COHAOMETpP, JaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe aBuxenue. OCHOBHBIC XapaKTEPUCTUKH

o1 KoJeOaHuii: Iepuo, YacToTa, aMILTUTYIa
92 Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.
' [IpeBpanienue 3HEprun MpH KOJIeOATETLHOM JABUKCHUN
93 3aryxatomue KosieOaHus. BBIHYXIEHHBIE KoOJieOaHUSI.
' Pe3onanc
Mexannueckue BOJHEI. CBOHCTBAa MEXAHUYECKUX BOJIH.
9.4 [IpononbHBIE W TONEpeYHbIE BOMHBI. [[TMHA BOJHBI U

CKOpOCTh €€ pacipocTpaHeHHs. MeXaHUYECKHE BOJIHBI B




TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTB U BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 Nudpa3Byk u yapTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne 4acTOTBl W TepHoja  KoseOaHWid
MaTeMaTUYeCKOro MasTHHKA.
OmpeneneHne 4acTOThl W TepHoja  KoseOaHWid
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
' MOABEHICHHOTO K HHUTH Tpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
MPYKUHHOTO MasTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoja KoJIeOaHMi rpysa,
MOABEIIEHHOTO K HHUTHU, OT MAacChl Irpy3a U KECTKOCTHU
npykuHbl. I3MepeHne yCKopeHus: CBOOOTHOTO TafCHUS
®dusnueckue SBJICHUS B MPUPOJIEC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPACEHUE, CEHUCMHUYECKHE BOJIHBI,
LIyHaAMH, X0
9.9 TexHudeckue yCTpPOMCTBA: DOXOJIOT, MWCIIOJIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG I1oJIe. BJIGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [ITxana 31€eKTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTh CBETa.

' BonHoBEIE cBOlICTBa CBETa

[IpakTuyeckue pabOTHI:

10.4 N3ydyeHue CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOUITFHOTO TenedoHa
@dusnueckue SBICHUS B NpUpOAE: OHOJOTMUYECKOE

10.5 NEUCTBUE BUIMMOTO, yABTPaPUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4YeHUN

10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE

SJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1

JIyueBas monens cBera. MicTouHMKHY cBEeTa

11.2

IIpssMonMHENHOE pacpOCTPaHEHHUE CBETA

11.3

Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTPAXKEHUS

CBCTa

11.4

[Ipenomnenue cBeta. 3akOH TMPEIOMJICHUS CBETA.

IlosiHOE BHYTpEHHEE OTPaKEHUE CBETA

11.5

JIunza. Xop ayuei B IMH3E

11.6

Onrtuyeckast cucrema ¢oroarnmnapara, MHKPOCKONA H

TCIICCKOIIa

11.7

I'ma3 kak omnTtudeckas cucrema. bim3opykocTs u

JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HhtoTOHA.
' CrnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

[IpakTuyeckue pabOTHI:
#HPar###ccnenoBanue 3aBUCUMOCTH yria
OTpa)XK€HHUs CBETOBOIO Jyya OT YIJIa MaJICHHUS.
###Par###lI3yuenue  XapakTEPUCTHK  HM300paKCHHS
MpeAMeTa B TUIOCKOM 3€pKae.
#HPar###IccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUs CBETOBOTO Jyya OT yrjla MaJieHUus Ha

119 IpaHUILE «BO3/IyX — CTEKIION.

. #i#HPar#t# lonyuenne  M300paXeHUH C  MOMOIIBIO

coOuparomei TUH3bI.
#H#HPar#Ht#Onpenenene  (OKyCHOTO pacCTOSTHUSL H
ONTHUYECKOMN CHIIBI COOMpPArONIeH JTMH3HI.
HHHPar##H#ONBITEL 10 Pa3JIOKEHHIO OEJIoro CBETa B
CHEKTP.
HHHPar##H##ONBITHL 110 BOCHPHUSTHIO IIBETa MPEIMETOB
pU UX HAOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI
duznueckue sBiIeHUs B npupoje: 3arMenust CoiHIa U

11.10 JlyHbI, TIBETA TEN, ONTHYECKHE SBJICHHS B arMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,




¢doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
1 OmnbiTel Pezepdopna u muaHerapHass MOZETb aToMa.
' Moaens aroma bopa
122 Hcnyckanne u NOrjomieHue cBera atoMoM. KBaHTBHI
. JInHeluaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IyyeHHs
174 Ctpoenne aromHoro sapa. HykinonHas wmoxenb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBubie npeBpamenus. Ilepuon monypacnana
' ATOMHBIX SAEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsS0BOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u nenenus sanep. McrouHuku sHepruu
' CouHIia u 3831
129 Snepnas osHepreruka. JleMcTBHE  paguMOAKTHUBHBIX
' M3JIy4EHUH Ha )KMBbIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
HalOmroneHne CIUIOMIHBIX W JIMHEHYATHIX CIEKTPOB
M3IIy4YEHUSI.
12.10
HccnenoBanne TPEeKOB: M3MEPEHHME SHEPTUM YACTHIIbI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenue paanoakTHBHOTO (GoHA
@usnueckue SBICHUS B IMPUPOAC: €CTECTBCHHBIN
PaauOAKTUBHBIN don, KOCMHUYECKHE JIy4H,
12.11 PaIUOAKTUBHOE MW3JIyYEHUE IPUPOJHBIX MHUHEPAIOB,
JNEUCTBUE PAANOAKTUBHBIX HW3JIYyYCHUH Ha OpraHu3M
4eJloBeKa
12.12 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIMBUYaJIbHBIA TO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HABAa€MOCTH SBJICHUH HPUPOJIBI, O POJIM SKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUWH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKW W UX POJHM B ILIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHUHE MHUpa, O BKJIAJAE POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMs O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHSI BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
YMEHHE pa3InydaTrh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalollleM MHpEe, BBIIEIAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

BJIa,Z[GHI/IG OCHOBaMHU IIOHSITUMHOIO amnmnapara M CHMBOJHUYCCKOTO
SA3bIKa (bPIBI/IKI/I N HCIIOJIB30BAHUE HX IJI PCIICHUA yLIe6HBIX 3aaa4,
YMCHHUC XapaKTCPpU30BaATh CBOICTBa TCII, (1)H3H‘-I€CKI/IG SABJICHUA U

IIPOLIECCHI, UCTIOB3YS GyHIaMEHTAbHbIE U AMIUPUYECKUE 3aKOHBI

YMeHune onmceBaTh HN3YYCHHBIC CBOICTBA TEII K (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTIONB3YS (PU3UUECKUE BETHUNHBI

Brnanenne ocHOBaMM METOJOB HAyYHOTO T[IO3HAHUS C YYETOM
coOJIOIeHHsT MPaBWJI 0€301TacCHOTO TPyJa: HaOMroJeHUuEe (QU3HIECKUX
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OMBITA U 3aMCHIBATB €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
IPOBEICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKUX BEITUUNH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY 110 HMHCTPYKLUHM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIM3UPOBATH IOJYYECHHBIE PE3YNbTATHI C
y4€TOM 3aJaHHOU MTOTPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  HCCIIECJOBAHUI;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY U
IPOBOAWTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IPEICTaBIATH
NOJyYeHHbIE 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TAOIUI U
rpaMKOB, yUUTHIBATh MOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICOO0BaHUA

[lonuManme  XapakTepHBIX  CBOMCTB  (PU3MUECKUX  Mojesei
(MaTtepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa) U yYMEHUE MPUMEHSTh HUX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucl€ W B KOHTEKCTE CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YUYEHHbIE CBOMCTBA (PU3MUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacu€THele 3amaud (Ha 0ase 2 — 3 ypaBHEHHUH),
UCTIONB3Ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE  (DU3UUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPaTKOE YCIOBHE 3aJaqH,
BBISABIISITH HEJOCTAIONINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYJIHI,
HEeoOXoanMBbIe sl €€ PEeIICHHs, UCTIOJIF30BATh CIIPABOYHBIC JaHHBIE,
OPOBOIUTH PACUYETHI M OICHMBATH PEATUCTHUYHOCTH IOJyYEHHOTO
3HaueHHUS (PU3NYECKON BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

(¢u3uUecKoil BEeTMUMHBI, TOJIyYeHHON NP PEIICHUH 3a/1a41

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONb3Ys 3HAHUS O

CBOMCTBAaxX (DUBUYECKUX SBICHUW W HEOOXOIAUMBIC (Pu3NUeCcKre




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUYECKUX SABICHHUAX B
MOBCEHEBHOM KU3HM Uil oOecreueHus Oe30MacHOCTH TP
oOpamieHnn ¢ OBITOBBIMM ~ HpuOOpaMM M TEXHHYECKUMHU
yCTpOMCTBAaMH, COXpPAHEHHsS 370pOBbSI M  COONIOJNCHHS HOPM
HKOJIOTHUECKOT0 TOBEACHHUS B OKpYXarolled cpeae; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHHS NOCTHKCHHH (U3UKH M TEXHOJOTHH

AJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT TOHMCKA, TPEeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAITIU
(U3UYECKOTO COACpPKAHUSI C HCIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM Ha OCHOBE WMEIOIUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb  IpPHU
BBIMOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEOOpa3oOBaHUS
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHHUE
co3/aBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cuctema  OTcuéra.

OTHOCHUTEIHLHOCTD JBWXKCHU S

PaBHOMepHOE U HepaBHOMEpHOE JBMXeHue. CpenHss ckopoctb. Dopmynna st

1.2 BBIYUCIICHHSI CpeHEeH ckopocTu: v = S/t
PaBHOMepHOE NpAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO IBUKEHUSL:
13 (1) =x,+vt
I'padukm 3aBHCUMOCTH OT BPEMEHH [JJsi TMPOEKIIMH CKOPOCTH, MPOEKIIUU
nepeMenieHusi, MyTH, KOOpAMHATHl TPU PABHOMEPHOM MPSAMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHU B Cllydae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
2
S =vg # i+ ay = ;
2
@opMmyIbl IS TPOEKUUU MEpEeMEUIeHHs, MPOCKIUU CKOPOCTH M TPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH IS TPOEKIHUHU YCKOPEHHsI, TPOEKIIUU
CKOPOCTH, TPOEKLUHH TMEepeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KEHHH
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tela Io
1.5 BEePTHKANIH (JIBWKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHH MJIi MPOEKLUHMU YCKOpPEHUS,




MMpoOCKIMU CKOPOCTH W KOOPAWHATHI IIPpU CBOGOI[HOM nmaaCHuM TC€jIa II0

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@opmyna AJid BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYXKHOCTU U TMEPHOL

oOparteHus:
2nR
L=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyra 1S BBIYUCIEHUS YCKOPEHUSI:

1.6
2
a. — v
"R
®opmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaLCHHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cwita — BektopHas ¢puzndeckas BennuuHa. CIoKeHHe CHIT
1.9 SBnenune unepuuu. [lepsriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJI€HHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIONICH Ha
TEJI0
Bzaunmopericteue ten. Tperuii 3axkon Herorona:
1.11 F. 21 = _P-l—}E
12 TpeHue Mokosi U TpeHHE CKONIbKEeHUs. DopMyra Jisl BBIYUCICHUSI MOIYJISl CUITbI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmaruss Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYToi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My -1,
F=g L1 _2%
R
Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaeHUs.
®dopmyrna 1 BBIYUCIICHHS CHIIBI TSKECTH BOJIM3U TToBepXHOCTH 3emun: F = mg.
JIBrxenue maneT Bokpyr ComnnHua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Nmritynbe Tena — BekTopHas (u3nvecKkas BeTnIrHa.
=m0

Nmnynsc cucremsl tein. M3menenue uMmiynsca. MIMmyiibe cuel

1.16

3aKkoH COXpPAaHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyiia Asisi BEIYUCICHUS paOOThI CUJIBL:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAasA SHEPIHUsl. (DopMyna JJIs1 BBIYUCJIICHUS

KMHETUYECKON IHEPTUM:

HE)E
Ey ="

TeopeMa o kuHeTH4ecKkou s3Heprun. Gopmyiia I BBIYUCICHNUS TOTCHIMAIBHON




SHCPTrruu TCjia, MOAHATOIO

HaJa 3eMIIEN:

E,=mgh

Mexanuyeckas SHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHWYEeCKOM sHeprun. PopMyiia JijIsl 3aKOHA COXPAHECHUS
MEXaHHYE€CKOM SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparieHue MexaHMYECKOM YHEPTUU TTPU HAIMYUU CUJIbI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Peryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonaBuxHBIN 1 HeTOABKHBIN O6510Kku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
®opmyna a5l BBIYUCICHUSI TaBJICHUs TBEPIOTO Tena:
_F
pP= G

121 JlaBieHnue ra3a. ATMOC(epHOE 1aBICHHE.

' ['unpocraTyeckoe AaBieHue BHYTPH JKUIKOCTH.
®opMyia 1715l BBIYUCIICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. QPopmyna s ONpPENEICHUS BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [1maBanue CyI0B M BO3QYyXOILJIAaBaAaHUEC




1.24

Mexannueckue KosnebaHus. AMIUIMTYA, NEPUOJ W YacToTa KoJjeOaHUil.

®dopmyta, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUH:

1.25

MaremaTuueckuii UM TNpPYXUHHBIA MasTHUKU. [IpeBpalieHue »SHeprum nOpu

KOJIE0ATEIbHOM IBUXKEHUU

1.26

3aryxatomue konebanus. Bernyxnenusie konedanus. Pesonanc

1.27

Mexanundeckue BOJHBI. [IpoAosibHBIE M MOINEpEYHbIE BOJHBL. [[IMHa BOJHBI U

CKOpPOCTh PaCIpOCTPAHEHUS BOJHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha TpaHUIIE

IByX cpenl. H(pa3ByK U yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3mepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIBI; KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbKCHHS; pabOThl CHIIBI TPEHUS, CHUJIbI
YOPYTOCTH; CpelHEeH CKOPOCTH JBHKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia Koie0aHMH MaTeMaTHYeCKOTO MasTHHKA; YacTOThl W  Iepuoja
Kosie0aHu MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YHPYrocTH TNPHU MOABEME Tpy3a C TMOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBI
OT MaccChl Tela; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYXUHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs Opycka OT yrja HakJIOHa HalpaBIISIOIIEH;
nepuoAa (4acToThl) KosieOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHUM MPYKUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTH MPY>KUHBI;
UCCIICIOBAaHNE HE3aBUCHUMOCTH TepHoja KoleOaHWi HHUTSHOTO MAasTHHKAa OT

macchl rpy3a. [IpoBepka yciioBHs paBHOBECHS phlyara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMHU
CKOPOCTSIMH B )KUBOW U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOLE U

TEXHUKE, TMPUIMBBI W OTIMWBBI, JABWXXCHHC IIJIAHCT ComHeuynon CHUCTCEMBHI,




PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBlieHHs Ha KUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3CMJICTPSICCHUC, ceiicMuueckue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYUKU IOJIOXKEHMSI, PACCTOSHUSA U
YCKOpPEHUs, JAWHAMOMETp, TMOIIUIHUKHA, PAKEeThl, pblYar, MOJBWKHBIA U

HETOJIBIKHBINA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

11 COOOIIaroIMecs: COCyAbl, YCTPOMCTBO BOAOINPOBOAA, THUAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUu  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHI BEILECTBA.
Kpucrannnueckue u amopgHbie Tena

27 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTUM  JBMIKEHUS YacCTUI[ C

' TeMriepaTypoil. bpoyHoBckoe nBmkenue, muddys3us

2.3 CMmauyuBaHue Y KallWUISPHBIE SIBIICHUS

2.4 TermoBoe pacliupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 BuyTtpennsas snHeprus. PabGora u Teruionepenadya Kak CcHoocoObl HM3MEHEHUS

' BHYTPEHHEHN SHEPIUU

2.7 Buas! Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEeHUE
Harpepanue wu oxnaxnaenue Ttein. KonauyecTBO  TEIJIOTHI. Y enabHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUS PHEPrHMHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpOoLEecce

510 ucrapeHuss M KoHjaeHcauuu. Kumenwe KHIKOCTH. YenbHas TemioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa




2.12

IInaBnenue wu kpucraymmsanus. l3MeHeHHWe BHYTPEHHEH JHEPruu IpHU

IJIABJICHUU U KpUCTAJIJIM3alluH. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

2.13

BHyTpeHHss SHEprusi cropaHus TOIUIMBA. Y AeJbHAs TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumne! padoTs! TermnoBsix Asurarenei. KI1J[ remmoBoro aurarens

2.15

IIpaxmuueckue pabomoi

N3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO IUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypbl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JAHHOTO HAarpeThIM LWJIWHIPOM, IOCJIE€ OIYCKAHHS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBbHON BIAXKHOCTA BO3/yXa; YACJIbHOM TEIJIOTHI
IaBieHuss Jbpaa. lMcciaenoBaHwe HM3MEHEHHsI TEMIIepaTypbl BOABI  IIPHU
PA3IUYHBIX YCJOBHSIX; SIBJICHMSI TEIUIOOOMEHAa IMPHU CMEIIMBAHUM XOJOAHOW U

ropsiue BOJbIL; MpoIiecca UCHapeHHs

2.16

Duzuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIPHBIE
ABJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoje, uznydenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

2.17

Texunuueckue ycmpoticmea: KaluuIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETpP, NAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, ABUraTellb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

34

Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. I[lpuHuun

CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIS Ha

AJIeKTpudecKue 3apsiibl. [IpOBOIHUKY M TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruyecKuil ToK. JlelcTBus AieKTpudeckoro Toka. Cuiia Toka.




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

9JI€KTpI/I‘IeCKOG CONMPOTHUBJICHUC. YaenpHoe SJICKTPUYICCKOC COMMPOTUBJICHUC:

3.7 R =pl/S
13 3akoH Oma ans y4yacTtka snexrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE COEAMHEHHE TPOBOIHUKOB PABHOTO COMTPOTUBIICHMUS:
U =U;:I=1+I; rR=5,
2 2 7
CMeniaHHbIe COEIMHEHUS MPOBOTHUKOB
3.10 Pabota 1 MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenua:
3.11 O=I"R-t
310 OnbiT Opcrena. MarHutHOe TmoOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JluHuM
MarHUTHOM MHAYKIIMU
313 MarautHoe mNojIe IIOCTOSHHOrO Mar"uta. B3anmMoaeldcTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO MOJIS1 Ha MPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKIMU. [IpaBuino Jlenna
Ipaxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOpPAa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHUKE

(peBI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHUKA, IJIOINAAMW €TO IMOIECPCYHOIO0 CCUCHUA U

YACIBHOT'O COIPOTUBJICHUS.




HpOBepKa nmpasujia JJIs 3JICKTPUUCCKOI'O HAIIPAKCHHA IMPU MTOCICAOBATCIIBHOM
COCOIMHCHHUH IIPOBOAHHUKOB, IIpaBuUjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpU

napasiebHOM COSIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupoode: BIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMIIH, JIpeiid) MOITOCOB,
POJIb MATHUTHOTO TIOJIS IJIS1 )KU3HU HA 3eMIle, MOJISIPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  SHEPTrUu,  JIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
3.18 HarpeBaTellbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IPEIOXPaHUTENH, D3JIEKTPOMArHUT, OJJIEKTPOJABUraTeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 OnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens cBera. [IpsaMonnHeitHOE paclIpOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeit B nnH3e. POKYCHOE paccTOsHME JIMH3bL. OnThueckas cuiia
. muH3el: D = 1/F
3.25 I'ma3 kak ontuyeckast cucrema. OnTHdecKkue mprudopbI
IIpaxmuueckue pabomoi
#HiH#HPar###l13MepeHre ONTUYECKOM CHIIBI coOuparoniei JHH3B;, (HOKYCHOTO
paccTosiHus coOuparoIiei JMH3bI (IT0 CBONCTBY paBEHCTBA pa3MEpOB MpeAMeETa U
U300pakeHMsI, KOT/1a MpeIMeT PACIOJIOXKEH B TBOMHOM (OKyce), MOoKaszaTels
3.26 MPEJIOMIIEHUS CTEKJIA.
#iHPar###llccnienoBanue CBOMCTBA M300pak€HUS, MOJYYEHHOT'O C IOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUS (OKYCHOTO DPACCTOSIHHUSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TPEJIOMIICHUS CBETOBOTO Jlyda OT yIjia MaJeHUs Ha
IPaHULIE «BO3IYyX — CTEKIIO»
327 Qusuueckue saenenusi ¢ npupode. 3arMmeHuss Comnua u JlyHsel, nBera Ten,
' ONTHYECKHE SBJIECHUS B atMochepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactui. [lnanerapuas Mmozens atoma

4.3 Cocras aromHoro spa. 3oronst

4.4 [Iepuon nonypacnaga aTOMHBIX SAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MAaCCOBOT'O YHCET
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3IIyYEHHE MPHUPOAHBIX MHHEPAJIOB,
JieficTBUE palMOaKTUBHBIX U3IYyYEHHUI Ha OPraHNU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHIUBUIYAJIbHBINA JO3UMETp, Kamepa

Bunbcona, sanepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, § knacce/ [epsimkun .M., IBanoB A.U., AxuimonepHoe 00111eCTBO
«3narensctBO «lIpocBenienre»

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiiMOHEpHOE 0OIIIECTBO
«M3parenscTBO «IIpocBenieHne»

» dusuka, 9 knacc/ [Mepeimkun .M., I'ytauk E.M., BanoB A.W., IletpoBa
M.A., AkiimonepHoe oOmectBo «M3natensctBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1 .Iepoimkun A.B., I'ythuk E.M. ®@usuka. 7 knace. — M.: Ipoda, 2017

2. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

3. ®uszuka. CaMoCTOSATENbHBIE U KOHTPOJIbHBIE paboThI. 7 Kitacc (aBTopsl: A. E.
Mapos, E. A. Mapon). — M.:

Hpoda, 2016

4. ®uzuka. lugakrudeckue Mmatepuaibl. 7 kiace (aBTopel: A. E. Mapow, E. A.
Mapon). — M.: [Ipoda, 201

5. ®usuka. Jlnarnoctuueckue padoTsl. 7 kiace (aBropsl: B. B. [1laxmarosa, O.
P. llledep). — M.: dpoda,201

6. ®uznka. COOpHUK BOMPOCOB M 3a7a4. 7 kiacc (aBTopsl: A. E. Mapomn, E. A.
Mapomn, C. B. Ilo3oiickuit). — M.: Ipoda, 2017

7.®Pu3uka. 8 knacc. Meroauueckoe nocodue K yu. [lepbinikuna. - GunoHoBud
H.B.
(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch
peryshkina-filonovich-nv.html)

8.®usuka. 8 kiacc. Meronuueckoe nmocodue - [lypeimesa H.C., BaxeeBckas
H.E.
(https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva
ns-vazheevskaja-ne.html)

9. CoopHuk 3amau no ¢usuke. 7-9 kinaccol - [lepoimkun A.B

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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