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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOIO OOIIero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJIOXKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOil paboueid mporpaMMbl BOCHUTAHUS U
Konnenuuu npenogaBanust yueoHoro npeamera « Dusznkay.

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOIO OOIIero 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOXKEHH M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueild mporpaMMbl BOCHUTAHUS U
KOHIIETIIMH MTpernoJaBaHusl yueOHoro npeamera « Pu3nkay.

ConmepxaHnue mnporpamMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIMXCsl U OpPraHU3ALMIO0 H3YUYCHHS
(Gu3MKM Ha NESITEebHOCTHOM OcHOBe. B mporpamMmme mo (u3MKe y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanumzanuu tpedboanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXIIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIIEr0 00pa3oBaHuUsl.

[Tporpamma no pu3uke ycTaHaBIMBaEeT paclpeiesieHue yueOHOro mMaTepuana
1o rogam oOydeHus (IO Kjaccam), npejaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
U3Y4YEHUSI TE€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyYaArOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKON
MOMOIIIH YYUTEIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

dusnka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUIH,
H3y4aeMbIX XUMHEH, OU0JI0THEH, acTpoHOMUEH U Pu3ndeckoi reorpadreii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, MNPEIOCTaBIseT HauboJiee sICHbIE
o0pa3upbl NIPUMEHEHH HAYYHOT'O METOJA MO3HaHHUS, TO €CTh Coco0a MOTyYEHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 TIABHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpEeca K HayKe y 00y4aroluxcsl.

N3yuenne @Quisnku Ha 0a30BOM ypOBHE IMpEJIoiaracT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEpPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSCHSTH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAaHNUS;



HHTCPIPETUPOBATH JaHHBIC U UCITOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHHUS BBIBOJOB».

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
omnpeneneHbl B KOHLENLIMM IpenojaaBaHus yuyeOHoro mnpeamera «®Ddusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoin @expepauuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEeNbHBIC TPOTPAMMBI.

[enun n3ydenust PU3nUKM:

npuoOpeTeHre HHTepeca M CTPEeMJICHUSI OOydYaloluxcsi K HaydYHOMY
M3YYEHUIO TPUPOJbI, PA3BUTUE HUX MHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

pPa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUs U (PopMUpOBaHUE
MCCIIE0BATEIIbCKOTO OTHOIIEHUS K OKPYIKAIOIUM SIBICHUAM;
dbopMHpOBaHWE HAyYHOIO MHPOBO33PEHHS KaK pe3yJibTara H3y4yeHUs
OCHOB CTPOCHUSI MaTepUu U PyHAaAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEJCTABICHUN O PO (PUBUKU ISl PA3BUTHUSL APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TMpEACTaBICHUHA O  BO3MOXHBIX  cepax  Oymyuiei
npo¢eCCUOHANILHON JIEATEIbHOCTH, CBS3aHHON ¢ (DU3UKOM, MOJTOTOBKA K
JajgbHEeWIleMy 0Oy4YeHHIO B 9TOM HalpaBJICHUMU.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 006pa3oBanHusi 00eCeYNBACTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

npuoOpeTeHne 3HAHWH O JWCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETeHNE YMEHUN OIMUCHIBATH U OOBACHITH (PU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB PpEIICHUS TPOCTEHINNX pacyeTHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyeckux MoJIeJIeH, TBOPUYECKUX u
NPaKTHKOOPHEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI Ha0JI0/1aTh NPUPOHBIC SIBICHUS U BBIIOIHATH OIBITHI,
nabopartopHbie  pabOTBl M AKCIEPUMEHTAIBHBIC HUCCICOBAHHS C
UCTIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPpOpMaLuel (HU3NUECKOTO COJAEPIKAHMS,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKU, aHATIU3 U
KPUTHUYECKOE OlIEHWBaHNE HH(POpMAIUY;

3HaKOMCTBO CO cpepaMu MPOoPeCCHOHATBHON JAeATEIbHOCTH, CBSI3aHHBIMU
¢ (Qu3uKOl, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKOI HAYKH.



OO6m1ee Yrciio YacoB, PEKOMEHOBAHHBIX U1 U3yUeHUs QU3NKK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
gacoB (2 uaca B Hemenwo), B 9 wmacce — 102 wyaca (3 waca B Hememo).

[Ipennaraemserii B mporpamMMe 1o (u3muke mnepeueHs J1abopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHAATEIbHBIM, YUUTENb JI€laeT BbIOOp MpU MPOBEACHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
oOyyJaronuxcsi, Cnucka 3KCIEPUMEHTANbHbBIX 3aJaHuil, NpeiaraéMblx B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa MO0 (hU3HKE.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uka 1 e€ poJb B MIO3HAHUHU OKPYKAKOIIEro MUpa.

dusznka — Hayka o mnpupone. fABneHus npuponbl. PHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Puznyeckue
npudopsl. [lorpenHocts u3mepennii MexryHapoiHasi cCucTeMa eJuHuL.

Kak ¢wm3uka © JApyrme ecTeCTBEHHbIE HAyKW HW3Y4YalOT TPUPOIY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, O0BSICHEHUE
HaOmoaaemMoro sBieHus. Onucanue Gu3nUecKuX SBJICHUM C TOMOIIbIO MOIeNen

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®usnueckue MpUOOPHI U MPOLEIypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.

Jlabopamopnuie pabomuel u onvimol.

1. OmpeneneHne EHBI ASICHUS KA K3MEPUTEIBHOTO MMPUOOpa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0béMa XKUIAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEN.

5. M3MepeHue Ttemmeparypbl MPU NOMOIIM KUAKOCTHOTO TEPMOMETpA H

JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIIOTE3bI: JAJbHOCTh MOJIETA
HIapyKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
MycCKa.

IlepBoHayabHbIEC CBEACHUA 0 CTPOCHUM BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenune wyactuil BemecTBa. CBS3b CKOPOCTH JBMXKEHHUSI YacTHUI[ C
TemriepaTypoii. bpoyHoBckoe nBmkenue, muddys3us. BzammomelicTBue 4YacTHIl
BEILIECTBA: MIPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH U TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO JIBMKECHHUS.

2. HaGmonenue nuddyzum.



3. HabGmomenue ~ siBmeHuid,  OOBSACHSIONIMXCS ~ TMPUTSHKEHUEM  WJIH
OTTaJIKMBAHUEM YACTHUL BELIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHHEM

doTorpaduii).

2. OnpIThI 1O HAOTIOJCHHUIO TETFIOBOTO PACIIMPEHUS Fa30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

JIBu:keHne u B3anMoeiicTBHE TeJl.
Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHUH. Pacyer myTtu u
BPEMEHH JIBUKCHMUS.
SBneHue uHEepUMHU. 3aKOH HMHEPUUHU. B3aumopaeicTBhe Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIE
o0beMa BEIECTBA.
Cuiia Kak XapakTepucTuka B3auMozencTBus Tei. Cuila ynpyroctd M 3aKOH
['yka. MI3mMepenne cuiibl C MOMOILIBIO AUHAMOMETpPA. SIBJIIEHUE TIATOTEHHS U CHJIA
TskecTH. Chlla TSHKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMoM. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsA. TpeHne B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHne MexaHMueCKOro JIBHKEHUS Tela.
2. M3mepeHue CKOpOCTU NPSAMOJUHENHOIO ABUKECHUS.
3. HaOnronenue siBieHUs HHEPLIUH.
4. HabmroneHnve n3aMeHEeHUs1 CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMOJACHCTBUIO TEI.
6. Crno)xeHue cui, HalpaBJIEHHBIX M0 OJHON IPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHMS (IIApUKa B XKUIKOCTH,
MOJIEJIH BJIEKTPUYECKOTO aBTOMOOUJIS U TaK Jajee).

2. Ompepenenue CpeIHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEHUA (AedopMarium)
MIPYKUHBI OT ITPUIIOKEHHOU CUJIBI.

5. OnpITHI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTbh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBienue TBEPABIX TeJI, ;KUIKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHbIIEHUS M YBEJIUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0bema, TemrepaTypsl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. IIHeBmaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napajgokc. Coobmiaromuecs: cocyibl. [ npaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
BO3yIIHONW 00o0nouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U13MepeHus: aTMOC(HEPHOro TaBJICHHUS.

JlelicTBHE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUS ra3a OT TEMIEPaTyphl.

[Iepenava naBaeHUs KUJIKOCTHIO U Ta30M.
Coobmuaromuecst CoCy/Ibl.
['mapaBiuueckuit rpecc.
[IposiBnenue nercTBrs aTMOC(HEPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00bEMa MOrPyKEHHOM YacTu Tea
Y TIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITANKUBAOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: IJIABAHUE WIIH MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOILECHHUS TUIOTHOCTEN T€Ja U AKUJKOCTH.
Jlabopamopnsie pabomuol u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA NOTPYKEHHOM B
YKUJIKOCTb YaCTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B )KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, JEUCTBYIOILIEN HA TEJO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCTH Teja U OT IJIOTHOCTHU KUIKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYUpPOBAHUE JIOJKH U
OIIpELICNIEHUE €€ TPY30IIOABEMHOCTH.
Pa6oTa u MOIIHOCTH. JHEPIHS.

Mexannueckas paboTa. MOIIHOCTD.

[IpocThie MexaHWU3MBI: phlUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecHs pbryara. [ [puMeHeHune nmpaBuiia paBHOBECHS phldara K 0JIOKy. «30J10TOe
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npaBuio» Mexanuku. Koaddurment nonesnoro aeiicteus (manee — KI1J]) mpocTrix
MexaHu3MOB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHeTnueckas W TNOTEHUHAIbHAs HDHEPTHUS.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUU TeJla MO

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccienoBaHue ycllOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON JHEPIUU.
8 KVIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BellecTBa. Macca W pa3Mepsl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHWE U KaNWJUISIPHBIE SIBIEHUS. TENI0BOE paCIINPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu:
TeruIonepeavya u coBepiuenue padboTel. Bupl Temionepenayu: TemionpoBOIHOCTD,
KOHBEKIIUS, U3JTyUYEHHE.

KonuuecTBo TemioThl. YenbHas TEMIOEMKOCTh BEIIeCTBa. TemiooOMeH u
TEIJIOBOEC paBHOBecHE. YpaBHEHHME TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTa ILIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YiaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHS OT aTMoc(epHOro
JTaBJICHUS.

BrnaxnocTh BO3ayXA.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Tpuniunel padotel TeroBbix asurarenedt KIIJ[ temnmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysun.

HaGmronenre ssBjieHni cMaYMBaHUs M KaITMJIISIPHBIX SIBJICHUH.
Habnronenue TenioBoro pacimpeHus Ted.

W3meHeHne naBieHUs ra3a Mpud U3MEHEHUM 00bEMa W HAarpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna n3MepeHus: TeMIEpPaTypsl.

Bunbl Tenonepenayu.

OxJtaxIeHUe TIPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaoOmronenne kuneHus.

HabGmro1eHre mocTosTHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 110 BHIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OmnpezaeneHue gaBaeHUS BO3yXa B OAJJIOHE HINPUILA.

OnbITH, JNEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABICHUS BO3AyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHeHUsI BHYTPEHHEW DSHEprud Tejina B pPe3yibTare
TerIonepeaaY U paboThl BHEITHUX CHJI.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOJHON U
ropsiueu BOJIbI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIUJIUH]IPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrapeHusl.

OnpenesieHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

JJleKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTtpuzauusi Tenl. J[Ba poaa 3ieKTpUuUECKUX 3apsioB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH Kysnona (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BETUYHHBI 3apSAJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrtpuueckoe mnone. Hanpspk€HHOCTE dmekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsii.
Ctpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsijia.

DJIEKTPUUECKUIT TOK. YCJOBHUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsIKEHHE.
CornpoTuBi€eHNE NMPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locnegoBarenbHoe U MapajuieIbHOE COSIMHEHNUE MPOBOIHUKOB.

Pabota W MOIIHOCT 3JIEKTpUYECKOro ToKa. 3akoH Jxoyns—JleHua.
DneKkTpudecKre Ienu U MOTPEeOUTENHN dIEKTPUIECcKoil sHeprun B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTositHHBIE MarHUTHL. B3anMoielicTBUE NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nojae. MarauTtHoe mojie 3eMJIM U €ro 3HadeHue g Ku3HM Ha 3emiie. OIbIT
Opcrena. MarauTHOE MOJIE ANEKTPUIECKOrO TOKa. [[puMeHeHne 31eKTpOMAarauToB
B TeXHUKE. J[eiiCTBHE MAarHUTHOIO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOTO ~ TOKa. VICHOJIb30BaHHWE  DJIEKTPOJBUIATENE B  TEXHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanesd. SBneHne 3neKTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 IIOJTyYCHHUS ANEKTPUYECKOU SHEPI'UH.
DIEKTPOCTAHIINK HA BO30OHOBISIEMbIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLUs TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3AaUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIYKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3aPsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIecTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

. I'a30BbIl pazpsm.

. I3mepeHune cuibl TOKa aMIepMeTpOM.

X N o Uk WwWwDN e
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. I3Mepenune 351eKTpuYeCcKOro HanpsKEHUsST BOJIbTMETPOM.
. PeocraTt n marasuH COIpOTHUBIICHUMN.
. BzaumMoeiictBue NOCTOSIHHBIX MarHuTOB.
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. MOI[CJII/IpOBaHI/Ie HCBO3MOKXHOCTHU pasAaCIICHUA 1ITOJJFOCOB MAarHuTa.
. MO,Z[GJIHpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.
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~N



18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarsuTHoOE€ 1oJi€ TOKa. DJIEKTPOMAarHur.

JleficTBME MarHUTHOTIO MOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

OmnbiTel @apajes.

3aBUCUMOCTb HAIIPaBJIEHUS MHAYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHMUSI.

DIIEKTPOTre€HEPaTOpP NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomusl u onvimol.

1.

o u bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHUIO DJEKTPU3AIMK TeI WHIYKIUEeH U Tpu
CONIPUKOCHOBEHUH.

HccnenoBanue AeMCTBUSL SJIEKTPUUYECKOTO TMOJS HA TPOBOJAHUKU U
JTUJIEKTPUKH.

COopka u mpoBepKa paboThI STEKTPUICCKOM TN TTOCTOSHHOTO TOKA.
W3mepenue 1 peryJmpoBaHie CUIIbI TOKA.

H3mepenne u peryampoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucrop, Ot
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIWHBI, IUIOLIAAUA MONEPEYHOTO
CEUEeHHS U MaTepuana.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TOCJIEI0BATEILHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jis CWIbl TOKa MPU MAPAIIICIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Ye€pe3 JaMIIOYKY, OT
HaIpsHKEHUs Ha Heil.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
W3y4ueHne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPHU MX 00beTMHEHUN
U pa3JIeJICHUH.

HccnenoBanue neicTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYIIIKU C TOKOM U MarHWTa OT CUJIbl TOKA U HAITPaBJICHHUSI TOKA B KaTYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue 1 u3yyeHue padoThl 3JEKTPOIBUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.
21. OnBITBI IO HMCCIEAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKLUU:
MCCIICIOBAHUE HW3MEHEHHUM 3HAYEHHMS W HAMNpPaBICHUS HWHIYKIIMOHHOIO
TOKA.
9 KIIACC

Mexanuyeckue siBJIeHHUS.

Mexanuueckoe aBwkeHue. MarepuanpHas Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpPHOE NpPSIMOJMHENHHOE
nBmxeHue. HepaBHoMepHOe npsiMoNMHENHOE JBH>KeHUE. CpelHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMosiMHEHHOe naBrkeHue. (CBoOoaHOE
najgenue. Onbitel ['anumes.

PaBHOMepHOE aBmkeHHE 1O OKpyxHocTH. Ilepuox u yacrora oOparieHwus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBeiit 3akoH HeproTroHa. Bropon 3akoH HerotoHa. Tperunii 3akod HeroToHa.
[IpyHIMN Cyneprno3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs MOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buwxenne mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynee Tena. M3menenne mmnyinbca. Mmysibe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTw,
TpeHus. CBsa3b 3Hepruu u padotel. [loTeHnmanbHas 3HEprust Tena, MOAHATOro Hajl
MOBEPXHOCTHIO 3eMiIu. [loTeHIManbHas SHEpPTrus cxaToi npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM JABUKEHUS OJAHOTO M TOTrO XKE Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. HM3mepeHue CKOpOCTU U yCKOPEHUS MPAMOJIMHEUHOTO JBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JBUKECHUSL.

5. HaOmtonenue ABMKEHUS Tesa MO OKPY>KHOCTH.



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

Habnronenne MexaHUYeCKUX SIBICHUN, IPOUCXOSIIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl TEJla U JIEHCTBYIOLIECH Ha HEro
CHJIBI.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEJL.

W3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus SHEPTUK MPU B3aUMOJICUCTBUHU TEJI.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHue UMITyJIbCca MpU a0COIOTHO YIPYTOM B3aUMOJCHCTBUH.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKON YHEPTrUuu IPpU CBOOOHOM IaJICHUU.
CoxpaHeHue MEXaHUYECKOW SHEPTUU MIPU IBUKECHUU TeJIa MOJ1 ICHCTBUEM
MPYKUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEJICIKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WA JBUKCHUS
HIapyKa 1o HaKJIOHHOM MIIOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM JABUKEHHH IIO
HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYyaJbHOM CKOPOCTHM IYyTH OTHOCSTCS KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUSI.

Onpenenenue kKodhPUIEeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padbOTHI CUIIBI TPEHUS MTPU PABHOMEPHOM JBUXKEHHUH TEJIa 110
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YINPYTOCTH TMIPU  TOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPAHEHHS YIHEPTHH.

MexaHndeckne K0J1e0aHHUsI U BOJHBI.



KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUI: TTepro,
4acToTa, aMIUIMTyAa. MaTteMaTtu4ecKui U NMpyXKUHHbIN MasTHUKU. [IpeBpamenue
HHEPTUU MPH KOJIEOATEIHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble W
MONIEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexannueckre BOJIHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. 'poMKOCTh 3Byka M BbicoTa ToHa. OTpaxkenue 3Byka. MudpasByk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kojieO0aHWi T IOA AEHUCTBHEM CHIIBI TSIKECTH U CHIIBI
YIIPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaOmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomol u onvimol.
1. OmpeneneHre YacTOThl W Tepuojaa KoJeOaHUN MaTeMaTH4eCKOro
MasITHUKA.

2. Ompenenenne 4acTOTHI U IEPHO/Ia KOJIeOaH MPY>KHHHOTO MAasITHUKA.

3. HccnegoBanue 3aBUCUMOCTH TIEpHOJia KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH TEPHOIa KOJI€OaHU MPYKUHHOTO MassTHUKA

OT Macchl rpysa.
5. [IpoBepka HE3aBUCUMOCTH TepUO/a KOJIeOaHHI rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoaa  KoJjieOaHUi
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH NPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
aneKTpoMarHuTHeIX BOJH. [llkama snekTpomarHuTHbIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

OnekTpoMarHutHas npupojaa ceera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJsHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie pabomuel u onvimol.
1. V3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO
TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJIC/b CBETa. Hctounuku CBeETAa. [IpssmosnHeliHOE
pacrpoctpanenue csera. 3atmeHust Connna u Jlynsl. Otpaxenne csera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. [lonHoe BHYTpeHHee
OTpaxkeHUe cBera. lcrmoiap30BaHWE TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop myueit B mun3e. OnTudeckas cucrema goroarapaTra, MUKpOCKOIa
u Tesneckorna. ['na3 kak ontuyeckasl cucrema. bam3opyKkocTs U JadabHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsAmonuHerHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue caera.

OnTryecKuil CBETOBOLI.

Xox mydei B cOOMparoIieit JInH3e.

XoJ Jiydel B paCCEeUBAIONIEN JINH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpunuun geiictBust GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopaens 1i1asa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [lonyyenue 6e10r0 CBETA MPH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Yrja OTpaK€HUs CBETOBOTO Jyda OT yrJia
NaJICHUs.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
NaJieHus Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyuyeHune N300pakeHHI € MOMOILBIO COOMPAIOLIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUSI U ONITUYECKOW CHIIBI COOMPAOIICH
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIOJACHUH 4Yepe3
I[BETOBbIC (DUIIHTPHI.
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KBanToBbI€e siBJICHMS.

Omnwitel Pesepdopna u mmanerapHass mojens atoma. Monens aroma bopa.
Hcnyckanue 1 noryomeHne ceerta aroMoM. KBaHThl. JIMHeuaThle CEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTta- U ramma-usnydeHus. CTpOeHHE aTOMHOIO
anpa. HyxioHHas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespamenus. [lepuon monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOIO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. crounuku sneprun CosHIa U 3BE3 L.

Snepnas sHeprernka. J[eMCTBHS paguOaKTUBHBIX HW3JIyYEHHW Ha JKUBbIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3JIyYEHHUS U TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cmekrp Bomopoaa.

4. Habmronenue TpexoB B kamepe Buibcona.

5. Paborta cuéTunka MOHU3UPYIOIINX U3TYUYCHHM.

6. Peructpauus uziy4eHusi IpUPOIHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnsie pabomuol u onvimol.

1. HaOnroneHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnenoBanue TpPEKOB: U3MEPEHME HDHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gotorpadusim).

3. M3mepenue pagnoakTuBHOro oHa.

IHoBTOpPHUTEIBLHO-00001IAK NN MOAYIb.

[ToBTOpUTETHEHO-0000MIAIONNH MOAYIIh TIPEAHA3HAYCH JIJIsi CHUCTEMAaTU3aIluu
1 00001IeHNS TTPEAMETHOTO COACPIKAHUSA U OTIBITA ICITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKKe I MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (Pu3MKe AJisi 00y4YaroIIuXcs, BBIOPABIIUX 3TOT
y4€eOHBIil IpeaMerT.

[Ipyn u3yuyeHUn JaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSITELHOCTH, HA OCHOBE KOTOPBIX 00ECIIeUMBACTCS JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS
SIBJICHUWA TPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHITH (PU3UUYECKUE
ABJICHUSI, TPUMEHSS MOJy4YEHHbIE 3HAHWS, pelmaTh 3aJauyd, B TOM YHCIIE
KAUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpyHUMIIHATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3/iesia pean3yeTcs 3a
CYET TOrO, YTO 00YyHarOUIMECS BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM IPEJIaraeTcs:



Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
busnuecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUS (PU3HMUECKUX SIBICHUN, B TOM
Yyucye AJ1sl IPOBEPKHU TUIIOTE3 U MOJTYyUYCHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAYyUHBIE OCHOBBI Han0OJee BAKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEDP, MPAKTUYECKOTO UCHOJIb30BAHUS PA3TUUYHBIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
HHEPTHUHU.

Kaxnmas w3 TeM [JaHHOTO MOMAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccienoBanne 0000mIaromero xapakrepa. Moayib 3aBepiiacTcs MPOBEACHUEM
JMArHOCTUYECKON U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 00I1IIero 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAIPaBICHO

Ha JIOCTHKEHHE JTUYHOCTHBIX, METATPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbrare uzydenust Gu3NKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YaCTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
bu3nuecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHUE K TOCTIKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S

- FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAHHME BAXKHOCTH MOPATbHO-ITHUYECKHX MPHUHIUIIOB B JACSITEIbHOCTU
YYEHOrO;

3) 3¢TeTHYECKOro BOCIIUTAHMS:

- BOCHPHUSATHE ICTETHUECKUX KAaYeCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HaHUE IIEHHOCTH (PU3MUECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BaXKHEWIEH COCTABIISIOUIEH
KYJIbTYPHI;

- pa3BUTUE HAay4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NIeSITENIbHOCTH;

S) ¢opmupoBaHusi  KyJbTYpPbl  310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpPE, BaXXHOCTU TPaBUI O€30IacHOr0 TIOBEJIEHUS Ha
TpPaHCIIOPTE, HA JOPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYJOBAaHHUEM B
JIOMAIITHUX YCIIOBUSX;

- c(hOpMUPOBAHHOCTH HABBIKA Pe(IEKCUH, MPU3HAHUE CBOETO MPaBa Ha OLIUOKY
Y TaKOTI'O e MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

- aKTHBHOE Yy4yacTHE€ B pEUICHMM MpPaKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHCIIEe U (DU3NUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHUIO Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

e - OpHMEHTaLUs Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUW I pEIleHUs 3aJady B
00JaCTH OKPY’)KaIoIIEel Cpenbl, IJIaHUPOBAHMS IOCTYNKOB W OLEHKH HX
BO3MO>KHBIX ITOCJHEACTBUAN JIJIS1 OKPY KAIOWIEH CPEJIbI;

e - OCO3HAHHE TJIOOAIBHOIO XapaKTepa HKOJIOTMYECKUX MpOOJIeM M IMyTed HX

peleHus;

e 8) amanTanuM K M3MEHAKIIMMCH YCJIOBHMAM COLMAJIBbHON U NPUPOIHOH
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUM IPU BBINOJIHEHUU HCCIEAOBAaHUN U
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
ApYrux,

e - TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Ye€pe3 IPAKTUYECKYIO
JEATENIbHOCTD;

e - TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4ncie GOpMyIUpOBATH
UJIeH, NOHATHUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HAHME AEPUUUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B o0nacTu
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U IPUPOJIbI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUIA;

e - OILIGHKa CBOMX [JEHCTBUH C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIYI0 Cpeny,
BO3MOXHBIX TJI00QJIbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS IPOTpaMMBbl 11O (PU3HUKE HA YPOBHE OCHOBHOTO O0IIET0
oOpazoBanmsi y oOydaromierocss OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA, PpETYyJATUBHBIC
YHUBEPCAIbHBIC yIeOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHbIC YHHBEPCATbHBIC Y4eOHbIC 1eHCTBUSA

ba3zoBble 1ornyeckue AefcTBUA:
e BBIBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUN);
e YCTAHABJIUBATH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHUS ISl
0000IIeHHS U CPaBHEHHS;



BBISIBIISITh 3aKOHOMEPHOCTH Y MMPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YyYCHUU (PU3NIECCKUX
SIBJICHUH W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C HCIIOIH30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(U3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BHIOMPATh CIIOCO0 perieHus yaeOHol Pu3nyeckoi 3a1aun
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIICHHUs, BBHIOOp Haumbosee
MOJIXO/ISIIET0 ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble HCCJIeA0BaATCIbCKHUE I[eﬁCTBHHI

MCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEI0BATENbCKUII HHCTPYMEHT NTO3HAHUS;
MPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHbBIN
bu3MUecKuil DKCIEPUMEHT, HEOOJbIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS;

OIICHWBATh HAa TPUMEHUMOCTH H  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIEHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEMIIEe pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, & TAKXKE BBIJIBUTATH MPEATIONOKECHHS 00 WX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

HNPUMEHSTh Pa3jIMYHbIC METOMbI, HHCTPYMEHTBI M 3aIIPOCHI MPH MOUCKE U
orbope WHGPOPMAIMK WM JAHHBIX C y4E€TOM NPEUIOKCHHOW ydeOHOU
bu3nYeCKOM 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBAaTh M MHTEPIPETUPOBATH MH(DOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAlbHYIO (GOpMYy  MpeACTaBJICHHUS
uHPOpMAIMU W WILIIOCTPUPOBATh pellacMble 3aJa4d  HECJIOKHBIMHU
CXeMaMH, uarpaMMaMu, HHOU Ipa@uKOi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIC 1eHCTBHSA:

B XOJ€ OOCYXIEHHUS y4yeOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 0OCYKAa€MON TEMBI U
BBICKA3bIBaTh HJIEW, HAIlCJICHHBIE HA DEIICHUE 33Jaud U TMOJACpKAHHE
OJ1aro’KeI1aTeIbHOCTH OOIIEHUS;

COTOCTABJIATh CBOM CYXICHHA C CYXACHUSAMH JIPYTHX YYaCTHUKOB
Jranora, oOHapyXUBaTh Pa3IU4HMe U CXOACTBO TO3UIIHIA,

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABIATh PE3yIbTAThl BBIMOIHEHHOTO (PH3UYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYAJIbHON
paboThI PU PELICHUH KOHKPETHOU (PU3NYECKON pOOIeMbl;

NPUHUMATh LIeJId COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh IEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAY€CTBEHHOI'O PE3yJsbTara 1o
CBOEMY HaIIPaBJIECHUIO U KOOPJIUHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMU
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIs pelieHus (U3NYeCcKrux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOJAX IPUHATUA  PEIICHHM
(MHOIUBUYaJbHOE, MPUHATUE PEIIECHUS B TpyINIe, NPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOATEJILHO COCTABJIAThH aJITOPUTM PEIICHUs (PU3UUECKON 3a1a4u WU
IUTaHa MCCIEAOBAHUA C Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh [IPEAJIaracMble BApUAHThl PEILICHUH;
Jienarb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJJICKT.

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYalllH U MPEJIaraTh MIaH €€ N3MECHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHMSI  (HEJIOCTHXKEHUS) PEe3yibTaToOB
NeSITeILHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHCIIE B XOJI BHIMTOJHEHUS
(U3UYECKOrO  HCCIIEIOBAHMS WJIM IPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHHUBIINXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO APYroro YeJIOBeKa B XOJI€ Cropa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU perieHun (PU3NYECKUX 3a/1a4 Uiu
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTrOrO.

INPEAMETHBIE PE3YJIBTATBI



K xonIry o0yuenus B 7 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME UM XUMHUYECKHE  SIBJICHUS,
HAOMIOICHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKoe JBW)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUsA, paBHOACHCTBYIOLIAs
cuJa, nedopmanus (ympyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyarh sBiaeHUs (Auddy3us, TEII0BOE IBUKEHHUE YACTHUI] BELIECTBA,
PaBHOMEPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBUXKEHHUE, HWHEpLHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpAILICHUS, [IEpeIava TaBJICHUS TBEPIBIMU TEIAMU, KUJKOCTIMH U Ta3aMH,
aTMOC(epHOE JNaBlICHHWE, IUIABAHHE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPrYHU) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKPYXKaIoleM MHpE, B TOM 4YHCIe (DU3UYCCKUE SBICHHUS B TPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMHM B >KMBOM U HEXKUBOU
NpUpPOJIEC, [EUCTBUE CWJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJICHUs Ha KMBOM OpraHu3M, IJIABaHUE pbIO, pbluaru B
TeJIe YeNOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 337a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SBJICHUM;
ONKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIIOJb3YSI
bu3nyeckue BeNMUMHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEIIHSASl CKOPOCTh, CHJIA YIPYTOCTH, CUJa TSXKECTH, BEC TENa,
CHWJIa TPEHHUSI, JaBJIeHHE (TBEPIOIO TeJa, KUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MEXaHW4deckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PUIIMEHT T0JIE3HOr0 JEHCTBUS MEXaHU3MOB, KWHETHYECKas U
MOTEHIUAJIbHAS DHEPrusi), MpPU OMUCAHUM TMPABWIHHO TPAKTOBAThH
(bU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUYUH, UX O003HAUYCHUS U €IUHUILIbI
GU3NYEeCKUX BEIMYHMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA T, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJB3Ys MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHUs phruara (0Oyoxa),
«30JI0TO€ TPAaBWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU



SHEPIruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (HPU3MUECKHUE SBICHHUS, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallul MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBsICHEHHE U3 1-2
JOTHYECKHX IIAaroB ¢ OMOpOH Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUECKUX
SABJICHUM, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTth pacu€THbIC 3anadyd B 1—2 JEHCTBUS, HCHOJbB3Yys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBHSI 33/1a4M 3alMCHIBATh KPATKOE yCIOBUE, TIOJICTABIATh (YU3UICCKUE
BENTMYMHBI B (HOPMYJIBI U TPOBOJUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE /I PEIIeHUs 3a/1ay, OIICHUBATh PEATMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(U3UYECKUX METO/IOB, B OITMCAHUM UCCJIEAOBAHUS BBIICIATH IPOBEPSIEMOE
MPEANOJIOKEHUE (TUIOTE3Y ), Pa3IuyaTh U UHTEPIPETUPOBATH MOITYUYEHHbIN
pe3ynbTaT, HaXOAWTh OUIMOKM B XOJ€ OIbITa, JIeJaTh BBIBOJABI IO €ro
pe3yJbpTaram;

MPOBOAUTL OMBITHl IO HAOMIOJCHUIO (U3WYECKUX SIBJICHUU WU
(bU3UYEeCKUX CBOMCTB Te: (POPMYTUPOBATH IPOBEPSEMBIE TPEATIONOKCHHUSI,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUSs, 3aITUCHIBATH X0/
ombITa U GOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl TeENa,
o0BéMa, CHUIBI W TEMIEpPaTyphl C MCIOJb30BAaHUEM aHAJOTOBBIX W
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
JPYrol ¢ HCMOJb30BAHUEM TIPSAMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO JABHWKYILETOCS T€JIa OT BPEMEHH JBH>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa 0O0pabOTKHU MOBEPXHOCTEH TENl U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPUKOCHOBEHHMS TEJI, CUJIbI
YIOPYTroCTH OT YJJIMHEHUsI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
MOTPYKEHHOW YACTH TEJA U OT INIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUU
MJIaBaHUs TeJ, YCIOBUW paBHOBECHs pblyara U OJIOKOB), Y4acTBOBATh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIIEIOBAHUSA, COOUpATh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHUs, CIEeAys MPeIIoKEeHHOMY IUlaHy, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYUH B BUJC



NPEJIOKEHHBIX Ta0nuil W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOJNTh KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIIECTBA )KHUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHHS CKOJIBKEHUS, TaBICHHE
BO3/[yXa, BBITAJIKHUBAIONIAs CHUJa, JCHCTBYMOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd()PHUIMEHT TMONEe3HOro  JAEWUCTBUSA  MPOCTHIX
MEXaHU3MOB), CJEIysl NPEUIOKEHHOW HHCTPYKLUHHU: IMPHU BBINOJIHEHUU
U3MEpPEHU CcoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOW BEJIMYUHBI;

cOOJIOIaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opy/TI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JACHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
HOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBAX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 6€30MacHOCTH MPHU OOpaIlleHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaloLeH Cpe/ie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUHM C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WIM MOXET OBIThH
HEJI0CTOBEPHOMU;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUil HAayYHO-TIONYJISIPHYIO
JaUTepaTypy (HU3HUECKOTo COAepIKaHUs, CIIPABOYHBIE MATEPHUAIIbI, PECYpPCHI
cetu MuTepHeT, BIajeTh MNpuUEMaMH KOHCICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3NUECKOro COAEpKAHUs, B TOM
qrcIie MyOJUYHO JIeNaTh KPaTKUE COOOIICHUS O pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX HUCCIENOBAaHUM, MPU ITOM T'PAMOTHO HCIIOJIb30BATh M3yYEHHBIH



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHUE
MIPE3EHTALUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeneisTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CIEOUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, AaJEKBAaTHO OICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATEIbHOCTb  [PYMNIbl, BbICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOUIUX.

K xoHIry o0yueHus B 8 Kjacce npeMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIIUXCSI YMEHHU:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHBIE Tena, HACHIIICHHBIM ¥ HEHACBIIIEHHBIM TMap, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJSHEpPrus, TEIUIOBOM [IBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi/l, MEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;
paszinyath SBJICHUS (TEIUIOBOE PacUIMPEHUE M CKATHE, TeIuionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPECHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Teruionepeaaya (TeTIONPOBOIHOCT, KOHBEKIIHS, U3JIy4eHUe),
ANIEKTpU3alUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, JEHCTBUE
MAarHUTHOTO IOJIsl HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIHS)
M0 ONHCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM 4UHcle (U3NYECKHE SBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHbIE SBIECHHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHAa, HHESI, CHETa, YJICKTPUICCKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMiu, Aperd MoroCcoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TMPU ITOM TMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUIM;

ONKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONIbB3YSI
bu3nyeckue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSI SHEPTHUs, KOJTUYECTBO
TEIUIOThI, yJeJbHAas TEIJIOEMKOCTh BEIECTBA, VYJElbHAs TEIUIOTa
TUTABJICHUS, yJelTbHAs TEIUIOTa NapooOpa3oBaHUs, yAelbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsl, CHIIA
TOKA, DJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE IIPOBOJHUKA,
yJeJIbHOE COMPOTHURIICHHUE BEIIECTBa, pab0Ta M MOLUTHOCTH JIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MNPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €IMHULIBI (PU3NUECKUX BEJINYUH,
HaXOAWTh (DPOPMYJIBI, CBSI3BIBAIOIIUE NAHHYI (U3UYECKYIO BEIHUMHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(bu3HYeCKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA T, (PU3UUYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULMHU IOJIEH (Ha Ka4ueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa 11 yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aMMCHIBATh €M0 MATEMATUYECKOE BHIPAXKEHHUE;
OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TENI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYEeCKUX
niaroB ¢ omnopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3MYECKUX SIBICHUMH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YsS 3aKOHBI U
¢dopMyIibl, CBsI3bIBAOLIME (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBUSL 3aJladyd 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI MU (POPMYIIbI,
HEOOXOUMbIE il €€ pelIeHHs, NPOBOAWTH pPacuéThl W CpPAaBHUBATH
MOJTyYE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIU
bu3MYeCKuX METOOB, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BBIACIATDH
IIPOBEPSAEMOE  MPEIIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, J€JIaTh BBIBOJIBI;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WIH
bu3nYecKuX CBOMCTB Tel (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIEPATYPbl, CKOPOCTU IMPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT LBETa H3Iydaromiedl (MOrJIONIAoIIei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT TEMIIEPATypbl KUIAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alUsg Tel U B3auUMOJCHUCTBUE
AIEKTPUYECKUX 3apsAlI0B, B3aWMOJICUCTBUE IMIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJII HA NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHWTa,
CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH



poBepsieMble MPEATONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHUs, ONUCHIBATH XO/JI OTbITa U (POPMYJIMPOBATH BHIBObI;
BBITIOJIHATD MPSIMBIE U3MEPEHHUS TEMITEPATYPbl, OTHOCUTEILHOMN BIa>KHOCTH
BO3/lyXa, CHUJIBI TOKA, HANPSHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH PE3YJILTATHI
U3MEPEHUN ¢ y4€TOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
JIpYro C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIECHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEYHOIO
CEUEHHMSI U YACIIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOAHUKA, CHUJIbI TOKA,
UAYLIEro 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHNE TOCJIEAOBATENBHOTO W IMApPAJUIEIBbHOTO  COEAMHEHUN
MIPOBOJHUKOB): TUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPeao)KEeHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ybTaThl HOTYyUYEHHOM 3aBUCUMOCTH B BHJIE TaOIHI U TpadUKOB, 1eTaTh
BBIBO/IBI 110 PE3YJIbTaTaM UCCIIEI0BAHMS;

MPOBOJUTh KOCBEHHBbIE HW3MEpPEeHUs] (PU3NUECKUX BeIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAaHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, Clenysl NPEIJI0KEHHON WHCTPYKLHH, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTHU MpH paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTEepU30BaTh NPUHIMUIBI JEHCTBHUS HM3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX ONUCAHUSA (B TOM YHUCJIE: CUCTEMA
OTOIIEHUSI JOMOB, TUTPOMETP, MapoBasi TYpOUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DHEPruM, HSIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpuMepsl), JNEKTPUYECKHUE
NPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWMCTBax (PM3MUYECKUX SIBJICHUH U HEO0OXOIUMbIE
bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHbIE
pUOOPHI IO CXEMaM M CXEMaTUYHbIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETpP, JBUTATEIb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILEeneil ¢
MOCJIeIOBATEIbHBIM U NAPAJLIEIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3anyasi
yCJIOBHbIE 0003HAYEHUs AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;

OPUBOIUTH  NpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU



KU3HM 111 oOecrniedeHrs 0€30MacHOCTU MpU 00palieHuu ¢ npudbopamu u
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 370POBBS U COOIOACHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CpelIe;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3UYECKOTO COAEpkKaHUS B
HNutepHere, Ha OCHOBE MMEKIOLIMXCSA 3HAHUW MU NOYTEM CpPaBHEHUA
JIOTIOJIHUTENIbHBIX UCTOYHUKOB BBIICIATh HH(OPMALIUIO, KOTOPAs SIBISETCS
MPOTUBOPEUYUBON MM MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BATh NP BHITIOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
JIUTEPATYPY (HPU3NUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPChI
cetu UHrtepHer, BianeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHBIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
0000mas wuHMOPMAIMI0O U3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOIrO
coJiep KaHusl, B TOM YUCIIe MyOIMYHO MPEACTABIATh PE3YIbTAThl IPOSKTHOM
WJIU UCCIIEIOBATENbCKON AESITEIbHOCTH, IPU ’TOM IPaMOTHO HUCTIOIb30BaTh
M3YYCHHBIM TOHSATUWHBIM ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIUEH;

MpU BBINOJHEHUH YUYE€OHBIX MPOEKTOB M UCCIEAOBAHUM (HU3UUECKUX
MPOLIECCOB paclpenessaTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJla4aMHU, CIEIUThH 3a BHIMIOJHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh TPYIIIbI, BBICTPAaUBAaTh KOMMYHHUKAaTHUBHOE B3aUMOJEHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peiiaTtb KOH(MIUKTHI.

K xonIy o0yuenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIA:

UCIIOJb30BaTh IOHSATHUS: CUCTEMa OTcu€ra, MaTepualibHas TOYKa,
TPaeKTOPHsl, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIXKEHHS, Jedopmalius
(ynpyrasi, mjgacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJTbHO30PKOCTb,
CHEKTPbl UCIYCKAHUS U TOTJIONIEHU, anb(pa, OeTa- U ramMma-u3ydeHus,
W30TOIIbI, SiZIEpHAsi SHEPreTHKA;

paziuyath SBJICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE JBHXKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE



3ByKa, MPSIMOJIMHEWHOE PacCIpOCTpaHEHHE, OTPAKCHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3iioKeHHe O0eoro CBeTa B
CHEKTp M CJOXKEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTpa
W3ITYYCHHSI) TI0 OMTMCAHUIO0 MX XapaKTePHBIX CBOKWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SBJICHHUS B NPUPOJE:
MIPWINBBI M OTIIUBBI, ABMKEHUE T1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKWUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTpSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 5XO0, IIBeTa TeT,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NIEWCTBHE BUIAMMOTO,
yIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOIO HW3IYYEHHM, €CTECTBEHHbIN
pPaaMOaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAaJTUOAKTHUBHOE H3ITyYCHUE
MPUPOIAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIy4YeHUUA Ha
OpraHu3M 4eJIOBeKa), NMPH ATOM MEPEBOJHWTH MPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (MIpHU3HAKH) (PU3MYECKUX
SIBIICHUI;

OINKMCHIBATh M3yUYCHHBIEC CBOMCTBA TEl M (PU3MUYECKHEC SIBJICHUS, UCTIOIB3YSI
bu3ndecknue BENMWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TNEPEeMEIICHHE, MyTh, YTiIoBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMIYJBC Tela, WMIYJIbC CHIIBI,
MexaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHs Tena,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS HYHEPTUS CXKATON
MPY>KWHBI, KHHETUYECKAas JHEPT U, ITOTHAS MEXaHUYECKask SHEPT U, IEPHO,T
M 4YacToTa KosjeOaHWid, JUIMHA BOJHBI, POMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS Cpeabl), TPH OIHMCAHHUH
MPaBUIBHO TPAKTOBATh (M3MUECKUH CMBICT HCIOIL3YEMbBIX BEIUYHH,
0003HaueHUs W €IUHUIBI (U3HUECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpahMKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepHU30BaTh CBOWCTBA T, (U3UYCCKHE SBJICHUS M IPOIECCHI,
WCIIOJIB3Ysl 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHIUI CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIBHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHWs HMMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIIOBOIO M MacCOBOTO YHCEI
NP SIICPHBIX PEaKIUsX, TMPHU ITOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MAaTEMATUYECKOE BBIPAKECHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TENI, B TOM YHCIE U B
KOHTEKCTE CHUTyalul NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTHYECKUX
iaroB ¢ omnopoi Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (PU3UUECKHUE BEJIUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J]a4M 3allUChIBATh KPATKOE yCIIOBUE, BBISBIISTD
HEJI0CTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIE [IJISl pEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OILICHHUBATH
PEATMCTUYHOCTD MOTYYEHHOT'O 3HaYCHUS] (PU3NYECKON BETUUHUHBI;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
bu3NYeCKuX METOOB, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BbIACIATDH
NPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSAJIKa
IPOBEICHHS]  UCCJENOBAHMs, JEJIaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruu, 3aBUCUMOCTb Mepuofa KoieOaHWW MNpYKMHHOIO
MasTHHKAa OT Macchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pa3nokeHue OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajle M CBOMCTB HM300pa)keHUs MpeaMera B coOuparouiein
JIuH3Ee, HAOMIOJCHHE CIUIOIIHBIX W JUHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
000py10BaHUs, OMUCHIBATh XOJ1 ONbITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBL;

POBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSAMBIX M3MEPEHHM, Oompenenss
cpeqHee 3HAUYCHHE W3MEpPAeMON BeIMYuHbl ((POKyCHOE paccTosHHE
coOuparoieil JuH3bl), OOOCHOBBIBATH BBHIOOp cmocoba HU3MEpPEHHUs
(M3MepUTENILHOTO TPUOOpA);

POBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCI0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBIDKEHHWH ©0€3 HadajdbHOW CKOpPOCTH, NEpUoAa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrjla OTpaKE€HUs CBETa OT yIJia MaJIeHus U yIJia MPEeJOMIICEHUS OT yriia
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PpUKCHpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢usnyecKkux BeIMYMH B BUAE TaONMHMI U TpadUKOB, IeiaTh BBIBOIBI IO
pe3ynbTaTam MCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUYECKUX BEIMYUH (CpEeAHss
CKOPOCTb U YCKOpPEHHE Tella IPU PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE
CBOOOJHOrO MaJ€HMsI, KECTKOCTb NPYKUHBI, KOIPPUUUEHT TpeHHUs
CKOJIB)KEHMS, MEXaHW4yeckass padoTa M MOLIHOCTb, 4YacTOTa M IEpPUOA
KoJIeO0aHUN MaTeMaTH4YeCKOro W NPYKMHHOT'O MAasTHUKOB, ONTHYECKas
CWia coOWparoliei JMH3bI, PaJUOAKTUBHBIA (OH): IUJIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHAThH
U3MEPEHHUs, CIeqysl NPEIJIOKEHHOW WHCTPYKLUMHU, BBIYHMCIATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH ITOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 33 JaHHON
MIOIPELIHOCTH U3MEPEHUN;

cOOJII01aTh MpaBUjia TEXHUKK 0€30MacCHOCTHU P paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PUIUYECKUX MOJIEICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUYHUK
CBETAa, JIy4, TOHKas JIMH34, IJIJaHETapHas MOJEIb aTOMa, HYKJIOHHAst MOJIEIb
aTOMHOTO $]1pa;

XapaKTepu30BaTh MNPUHIMUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHCIE:
CHOUAOMETP, JATUUKU IOJOKEHHs, PACCTOSHHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yyd 3HAaHUS O
CBOMCTBaX (PHU3MYECKUX SABJICHHMM U HeoOXonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCII0JIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUECKHUX MPOIECCOB MPU
pelIeHUH  Y4eOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOCHUS N300paKEHH B IJIOCKOM 3€pKajie U cOOUparomiei JnH3e;
OPUBOAUTH  TNPUMEPHl  (HAXOIWUTh  HWH(OpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHMS (U3MUYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU 17151 obecrnieueHnst 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH CPeE;

OCYUIIECTBJIATh TMOUCK WHPoOpManuu (U3NYECKOTO COACpNKAHUS B
HuTepHeTe, caMoCTOSATENBHO (OPMYIIMPYs MOUCKOBBINA 3aMpoOC, HAXOAUTh
IyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMaLUU Ha OCHOBE
MMEIOIINXCS 3HAHUI U IONOJHUTEIbHBIX UCTOYHHUKOB;



MCII0JIB30BAaTh MPU BBIIIOJIHEHUH YYEOHBIX 3aJaHUil HAy4YHO-IOMYJISPHYIO
JAUTepaTypy (HU3MUECKOro COJAepKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHrepHer, Bianers npUEMaMM  KOHCIEKTUPOBAHUA  TEKCTA,
npeoOpa3zoBaHus HHPOPMALMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHpOpMAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpKaHMUS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
JNEATEIBHOCTH, IIPM  OTOM TI'PaMOTHO  MCIOJIB30BAaThb  H3yYECHHBIN
NOHATUUHBIN anmapar Mu3ydyaeMoro pasnena (U3UMKA U CONPOBOXKIATh
BBICTYIUIEHHE Mpe3eHTalueil ¢ Y4€TOM OCOOEHHOCTEN ayauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
Kontpoabnsie IIpakTnuyeckue
n/n NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI

Pasnen 1. dusuka u eé poJib B NO3HAHUHU OKPY:KAKOIIEro MUpa
1.1 ®u3mka - HayKa 0 IpUpoe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOU3NIECKUE BETUINHEI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAY4YHBIN METOT TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS

Hroro no pazaeny 6

Pasnen 2. IlepBoHavaiabHbIE CBEeACHUS 0 CTPOCHHH BelleCTBA
2.1 Crpoenue BelecTna 1 https://m.edsoo.ru/2SJI51M41

BH)KCHHE U B3aUMOJICHICTBUE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA

2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/ONOV1XY 1K

Hroro no pazaeny 5

Pa3nen 3. /IBu:keHHe U B3auMoO/eiicTBUE Tel
3.1 MexaHnueckoe NBIKECHUE 3 https://m.edsoo.ru/SFPMEBWOK
32 WNuepuusi, macca, IIIOTHOCTh 4 1 https://m.eds00.ru/GXPU4MTSP
3.3 Cuma. Bune! cun 14 1 2 https://m.edso0.ru/9RNDRUONW

Hroro no pasaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B



Hasnenue. [lepenaya nasineHus

4.1 TBEPABIMU TEJIAMU, KUIAKOCTIMU U
razamu

4.2 JlaBneHue KUIKOCTH

4.3 AtmocdepHoe naBieHne

44 JlericTBUE )KUIKOCTH 1 ra3za Ha

MOTPYKEHHOE B HUX TEJIO
Hroro no pazneny

Pa3nes 5. PaGora n MoIHOCTDH. JHeprus

5.1 Pabora 1 MoIHOCTE
5.2 [IpocTbie MeXaHU3MBI
53 Mexanudeckasi SHEPTUst

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

21

12

68

12

https://m.edso00.ru/X0DW367P2

https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXNO

https://m.edsoo.ru/NFE60Y ENK

https://m.edsoo.ru/75SLMREDY 1
https://m.edso00.ru/504NQXKX9
https://m.eds00.ru/G30454EMT




8 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/m
NMPOrpaMMbI

Pa3znea 1. TenyioBble ABJICHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA

1.2 TenoBble mpoieccsl
Hroro no pazneny

Paznen 2. DaekTpuyeckue 1 MArHUTHBIE SIBJICHUS

DnexTpuyeckue 3apsaabl. 3apsHKEHHbIE

2.1 TeJla ¥ UX B3aMMOJCHCTBHE

2.2 [TocTOsTHHBIN 3IEKTPUYECKUI TOK
2.3 MarsuTHbIC SIBICHUS

24 DneKTpoMarHuTHasi UHAYKIUs

Hroro no pazaeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acoB

Beero KonTpoJbHble
padoThI
7
21 1
28
7
20 2
6
37
3
68 4

IIpakTHyeckue
padoThI

1.5

14.5

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHbIC peCypChl

https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA

https://m.edsoo.ru/R4QORCTQ4

https://m.edsoo.ru/PBOQBOWS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15




9 KUIACC

KoanuecTBo 4acos

HanmenoBanue pa3jieiioB 4 TeM DJIeKTpOHHbIe (LM (ppoBbIE)
Ne ni/m Konrtpoabsnbie IIpakTnueckmne
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3nen 1. Mexann4yeckue siBJIeHHs
MexaHn4ecKoe ABMKCHHE U CIIOCOOBI
1.1 s 10 1 https://m.edsoo.rt/CEOGHRGTL
€ro OIMCcaHus
1.2 B3aumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
2.1 MexaHnndeckue KoaeOaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHuuyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0

Hroro no pazneny 15

Pazgen 3. DiekTpoMarHuTHOE 1oJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IIOJICE 1

3.1 6 2 https://m.eds0o0.ru/DT98BSEY0
AJIIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
4.1 3aKOHBI PacCIpOCTPAaHEHHUS CBETA 6 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/20WNYKRX1
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/2Z5SAHODTO

Hroro no paszneny 15



Pa3pen 5. KBaHTOBBIE IBJIEHUS

I/ICHYCKaHI/IC U IOTJIOIICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
52 CtpoeHne aTOMHOTO si1pa 6 1 https://m.edsoo.ru/U3SWX2R6IB
53 SnepHble peakunu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M MOYJIb
IT 000
6.1 OBTOPEHIE I ODODINCHHE Conepan 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca Qu3uku 3a 7-9 xmacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

[NPOT'PAMME



IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Ne
w/n Tema ypoka

®duznka — HayKa 0 IPUPOJIE.
SBneHust IpupoOBbI.
duznueckue IBIECHUA

MexaHudeckue, TCIUIOBEIC,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIE SBIICHUS

dusnueckue BEJINYUHBI U UX
M3MEpeHne

Ypoxk-uccienoBanue
"N3mepenue temnepaTypsl Ipu
MTOMOLIH KUJKOCTHOTO
TEPMOMETpA U JaT4uKa
TemnepaTryps"

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKH U3Y4alOT
IpUpONY.
EcrecTBeHHOHay4YHBIA METOL
nosHanus. Onucanue
(hUBUYECKUX SIBJICHUH C
IIOMOUIBIO MOJIENEN

Ypoxk-uccienoBanue
"[IpoBepka runoTe3bl:

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHUS

DJIeKTpPOHHbBIe N (ppoBbIE
o0pa3oBaTe/IbHBIC peCypChl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VOQGCNSIMP

https://m.edsoo.ru/3LPP2HPX?2

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




10

11

12

13

14

15

JAJIBHOCTH I10JIETA IIApUKa,
IIyIEHHOT0 TOPU30HTAJIBHO,
TeM OOJIbIIIE, YUeM OOJIbIIE
BBICOTA MycKa"

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

JIBI>KeHHUE YaCTHUII BEIICCTBA

VYpok-uccnenoanue «OnbITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacuIMpeHust ra30By»

ArperaTHble COCTOSTHUS
BELIECTBA

B3anmocBs3p MexIy
CBOWCTBaMH BEUIECTB B PAa3HBIX
arperaTHBIX COCTOSIHUSX U MX
aTOMHOMOJIEKYJIAPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJbI

MexaHn4ecKoe IBUKEHHE.
PaBHOMepHOE 1
HEPaBHOMEPHOE IBUKECHUE
Cxopoctb. EnuHUIBI CKOpOCTH
Pacuer iyt u BpeMeHH

JIBUKCHUS

WNHuepuus. 3akoH UHEPIUH.
B3aumozaelicTBre TeI Kak

https://m.edsoo.ru/F5SPU40LYR

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edso00.ru/STRDWACXM

https://m.edsoo.ru/AWMIDBI48

https://m.edsoo.ru/3W6CCIHB1

https://m.edso00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

17

18

19

20

21

22

23

24

npruirnHa UBMCHCHHA CKOPOCTHU

JABMKCHUA TCII

IImoTHOCTE BemiecTBa. Pacuer

Macchl 1 00beMa Tela 10 €ro
IINIOTHOCTHU

Jlaboparopras pabota
«OrnpeneneHne MIOTHOCTH
TBEPJIOTO TETA»

Pemrenue 3agad mo reMe
"ITinoTHOCTH BemecTna"

Cuna kak XapakTepucTuka
B3auMoaencTeug ten. Cua
ynpyrocty. 3akoH ['yka

Jlabopartopnas pabota
«W3ydyeHune 3aBUCUMOCTH
pactsokeHus (aedopmariyn)
IIPYKUHBI OT NIPUIIOKEHHON
CHJIBI»

SIBnenune tarorenus. Cuia
TSKECTH

CBsi3b MEXK]Ty CHIJION TSKECTH U

MaccoH Teina. Bec Tena.

Pemrenne 3agaud mo treme "Cuina

TsOKecTH"

Cuna TsyKecTH Ha Jpyrux
maHerax. Gusnyeckue
XapaKTEPUCTUKH IJIAHET

N3mepenne cuit. JlunamomeTp

https://m.edsoo.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

https://m.edso00.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1Y]J

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH




25

26

27

28

29

30

31

32

Bec tena. HeBecomocTh

CroxeHue IByX CHII,
HaIMpaBJIEHHBIX MO OJTHOM
npssMoii. PaBHoencTByromas
CHIT

Pemrenue 3agad mo reMe
"PaBHoelicTBYIOMIAs CHIT"
TpeHue CKONbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

Jlaboparopnas pabota

«HBy‘-IGHI/Ie 3aBUCHUMOCTH CHJIBI

TPCHUS CKOJILXKXCHUA OT CUJIbI
JaBIICHUS U XapaKTepa
COTIPUKACAIOLIUXCSI
MMOBEPXHOCTEI

Pemenue 3anau Ha
onpeeaeHue
PaBHOJCHCTBYIOIIEH CHJTBI

Pemenne 3agau mo Temam:
«Bec tenay, «I'paduueckoe
n3o0paxenue cuimy, «CHIIb,
«PaBHOAEUCTBYIOIIAS CHIDY

Kontponbnas padota mo
TeMaM: « MexXaHHYECKOe
IBIDKEHHUEY, «Macca,
TUIOTHOCTHY, «Bec Temay,
«I'paduueckoe n3obpaxkeHue
crny, «Cuab»

https://m.edsoo.ru/UAOISQ8RE

https://m.edsoo.ru/L6SNUZVZSY

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

https://m.edso00.ru/TOV639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

36

37

38
39

40

41

42

Hasnenue. CriocoObl
YMCHBIIICHHUA U YBCIIMUCHU A
JaBJICHUS

JlaBieHwue raza. 3aBUCUMOCTD
JIaBJIEHH Ta3a OT 00bEMa,
TEeMIIepaTypbl

[Tepenava naBneHus TBEPALIMU
TeJNaMH, JKUIKOCTAMH U
razamu. 3axoH [lackais

JlaBieHue B )KMAKOCTH U Tase,
BBI3BAHHOE JICHCTBHUEM CHIIBI
TSDKECTH

Pemenue 3agay mo teme
«JlaByieHrE B KUJIKOCTH U Ta3e.
3axoH Ilackansay

Coobmaromuecs: cocyibl
I'mppaBnnueckwmii npece

Manowmetpsl. [TopuiHeBoii
JKAJIKOCTHBIM HACOC

Atmocdepa 3emn. [TpudmHb
CYIICCTBOBAHHMS BO3YIIHOM
0007109KH 3eMJTH.
3aBuUCUMOCTB aTMOC(hepHOTO
JaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPSsI

Bec Bo3nyxa. ATmMocdepHoe
JlaBJICHUE

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544YMX9WR

https://m.eds00.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7HDBMDHR?2
https://m.eds00.ru/67X21L.F396

https://m.eds00.ru/5G846G7I8

https://m.edsoo.ru/DRQ6ZPWIM

https://m.edsoo.ru/PYRNEDISY




43

44

45

46

47

48

49

50

51

N3mepenue atmochepHOoro
nasienus. OnelT Toppuuern

3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl
YpOBHEM MoOpsi
bapomeTrp-anepoun.
ATMocdepHoe 1aBiIeHUE HA
pa3IMYHBIX BBICOTaX

Pemrenue 3agad mo reMe
"ATtmocdepHoe naBieHue"

JlericTBHE )KMAKOCTH U ra3a Ha
[IOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuia

Jlabopartopnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CUITBI,
JEUCTBYIOLLEH Ha TEIIO,
MOTPYKEHHOE B KHUIKOCTH
Jlaboparopnast paboTa o Teme
«MccnenoBanue 3aBUCUMOCTH
Beca Tella B BOJIe OT 00bEMa
MOrPYKEHHOM B KUJIKOCTh
JacTH TeIa»

IImaBanue ten

Jlaboparopnas pabota
"KoncTpyupoBanue apeomeTpa
HJIM KOHCTPYUPOBAHUC JIOAKHU

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIFWMZI1J

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWL5TAI

https://m.eds0o0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edso0o.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P




52

53

54

55

56

57

58

59

U OIpeleeHue eé
Ipy30N0AbEMHOCTH"

Pemrenue 3agad mo reMam:
«IlnaBanue cyoB.
BosnyxomaBanuey,
«/laBiIeHHE TBEPIBIX TE,
JKUIKOCTEN U Ta30B)

Mexanudeckas padota

MortHocTh. EquHunbL
MOIIIHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOH IIPU
noabEMe 1o JecTHule"

[IpocTeie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

KonTponbhas padbota no teme
«/laBiIeHHE TBEPABIX TE,
JKUIIKOCTEHN U ra3oB)y /
Bceepocculickas npoepoyHas
pabota

PesepBHblit ypok. Pabota ¢
TEKCTaMHM 110 TeMe «JlaBienue
TBEPABIX TEJ, KUAKOCTEN U
ra3zoB» / Becepoccuiickas
poBepoyHas pabora

Pbruaru B TexHuke, ObITY U
npupoje. JlabopaTopHas

0.5

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

https://m.edso00.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F&

https://m.edsoo.ru/KR7VOIXUT




60

61

62

63

64

65

66

pabora «MccnenoBanue
YCIIOBUM paBHOBECHS pblUara

Pemrenue 3agad mo reMme
«YcioBus paBHOBECHS
phIyara»

Koadduument moneznoro
NEUCTBUS MEXaHU3Ma.
Jlabopartopnas pabota
«M3mepenue KIIJ[ HakioHHON
IJIOCKOCTH

Pemrenue 3agad mo reMe
"Pabota, momHOCTH, KITJT"

Mexanudeckas SHEprusl.
Kunernueckas u
MIOTEHIMAIbHAs YHEPT U

3aKOH COXpaHECHMS
MEXaHUYECKON SHEPruu

YPOK-3KCIIEpUMEHT 10 TEME
"DKCepuMEHTAILHOE
OnpeeIeHUEe U3MEHEHUS
KUHETUYECKON U
MOTEHI[MATBHON SHEPTUU IPU
CKaTBIBAHUHU TEJIA 110
HAKJIOHHOM TuIOCKOCTH"
KonTponbhas pabota mo teme
«PaboTa 1 MOIIIHOCTb.
OHeprus»

0.5

https://m.edsoo.ru/6AXDHFS8N

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

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo.ru/3AHQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




PesepBHrlit ypok. Pabora ¢

67 TEKCTaAMU I10 TEME 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHn4ecKoe IBMKEHUE"

PesepBHylit ypok. Pabota ¢
68 TekcTaMmu 1o Teme "Pabora. 1 https://m.edsoo.ru/XT2SMNZYM
MomnocTb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68 4 12



8 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIC ITOJIOKCHUS
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUU U UX OIBITHBIE
[MOATBEPKIACHUS

Macca u pa3mep aTOMOB 1
MOJIEKYJ

Mogenu TBEpIOTO, KUJKOTO U

raz000pa3HOro COCTOSTHUM
BEIIECTBA

OOBbsICHEHHE CBOWCTB
TBEPAOTO, )KUAKOTO U
raz000pa3HOro COCTOSTHUM
BEII[ECTBA Ha OCHOBE
MOJI0KEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH
Kpucrannnueckue n

amop(HbIe Tena

CmaunBaHue u
KallWJUIAPHOCTb.
IToBepXHOCTHOE HATSKEHUE

TermnoBoe pacmupeHue u
cxKarue

KoanuecTBo 4acos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/IbHbIC peCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHS&3

https://m.edso00.ru/8G73PVM40

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

https://m.edso0.ru/I3N3OKS8L




10

11

12

13

14

15

Temneparypa. Cs3b
TeMIIEpaTypbl CO CKOPOCTBIO
TEIUIOBOT'O ABH)KEHUS YaCTHULL

BHyTpeHHss SHEprusl.
CnocoObl U3MEHEHHUS
BHYTPEHHEHN YHEPruu
Buael Terionepenaun
Ypok-koHpepeHIus
"IIpakTuueckoe
WCIIOJIb30BAHUE TEIIJIOBBIX
CBOMCTRB BEIIECTB U
MaTepHuasoB B IEISIX
sHEeprocoOepekeHus "

KonunuecTBO TEIUIOTHL.
VY nenpHast TEIUIOEMKOCTD

YpaBHEHHE TETLIOBOTO
Oananca. TertooOMeH u
TEIUIOBOE PaBHOBECHE

JlaGoparopnas pabota
"UcciaenoBaHue ABICHUA
TeruiooOMeHa npu
CMEIIMBAHUU XOJOJHOU 1
ropsiaeit Boas!"

PacueT xonnyecTBa TEIIOTHI,
HEOOXOIMMOI0 IS
HarpeBaHus Tela u
BBIJICJISIEMOTO UM MPU
OXJIAXKICHUU

https://m.edsoo.ru/5XSV6F15B

https://m.edsoo.ru/BBVCI9IMH6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2ZN6NSGV

https://m.edsoo.ru/JSMRA1IAPW




16

17

18

19

20

21

22

23

24

Jlaboparopnas pabota
"OnpeneneHue yaeapHON
TETJIOEMKOCTH BelecTna”

9Hepr1/m TOIJIMBA. Y JieIbHas
TCIJIOTa CTOpAHUA

IInaBnenue u oTBEpIEBaHUE
KPUCTAJNINYECKUX TeJl.
VY nenbHas TemoTa IJIaBIeHUsS

Jlaboparopras padoTa
"OnpeneneHue yaenbHOMU
TETUIOTHI TIJIaBJICHHS JThaa"

[TapooGpazoBanue u
KoHJeHcauus. Mcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U
KOHJEHCAIIMH. 3aBUCUMOCTE
TEMIIEPATYPBI KUIIEHUS OT
aTMoc(epHOro NaBIeHUS

BrnaxnocTs Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHre OTHOCUTENbHOU
BJIQXKHOCTH Bo3ayxa"

Pemrenue 3agaq Ha
oTpeieTIeHNE BIAKHOCTH
BO3/yXa

[TpuHIHIIBEI paOOTHI TEIIIOBBIX
nsurareneitl. [laposas

https://m.edso00.ru/40IT1ZJAH

https://m.edsoo.ru/683AIXYWS8

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6




25

26

27

28

29

30

31

32

TypOuHa. /[Burarens
BHYTPEHHETO CTOpaHHs

KIIJI TenoBoro ABurares.
TennoBble ABUraTEIHN U
3alUTa OKpYsKarolei cpebl
3aKOH COXpaHEeHUs U
MIpEBpAIICHUS YHEPTUH B
TETJIOBBIX TTpoIIeccax

IToaroToBKa K KOHTPOJIBHOMN
pabore 1o Teme "TeruioBbie
sBieHus. MI3MeHenue
arperaTHbIX COCTOSIHUI
BenrecTna"

KonTponbhas pabota no teme
"TennoBbIe SABIICHUS.
N3MeHneHue arperaTHbIX
COCTOSIHUM BenrecTna"

Onexrpuszanus Tein. JBa pona
AIIEKTPUYECKHUX 3aPSAI0B

VYpok-uccnenoBanue
"DnexkTpuzanus Tea
VHIYKIUEH U IIpU
CONPUKOCHOBEHUU"
B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona
DIIEKTPUUYECKOE TIOJIE.
HarmpsixeHHOCTB
AIEKTPUYECKOTO MOJIS.

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1IKX6RPQ9

https://m.eds00.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

https://m.edso00.ru/9E85SKDOMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1)J




33

34

35

36

37

38

39

40

41

ITpuHuun cynepno3sunun
AIEKTPUYECKUX MOJIEH
Hocurenu snekTpuyeckux
3apsAA0B. DIEMEHTAPHBIN
3apsag. CTpoeHue aToma

HpOBOI[HI/IKI/I U JUDJICKTPUKH.
3aKOH COXpaHEHHUs
AIIEKTPUYECKOTO 3apsaa

Pemntenue 3agad Ha
MPUMEHEHNE CBOMCTB
ANEKTPUYECKUX 3apsII0B

DNEeKTPUUECKUN TOK, YCIOBHS
€ro CyIleCTBOBaHUS.

W cTOYHNKY 3IEKTPUYECKOTO
TOKa

JlelicTBUs 2IIEKTPUYECKOTO
TOKa

Ypoxk-uccienopanue

" JleiicTBHE AIEKTPUIECKOTO
MOJIsl HA POBOJIHUKU U
JTUAJIEKTPUKA"
DIIEKTPUUECKHI TOK B
MeTaiax, KHUJIKOCTAX U ra3ax
OnexTpuueckas Lemb U e€

COCTaBHBIC 4YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryIupoBaHue CUiIbl TOKA"

0.5

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWIJ5

https://m.edsoo.ru/ISIMP3J3M

https://m.edso0o.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDQO

https://m.edsoo.ru/9LHH7UNJI




42

43

44

45

46

47

48

DJeKTpUUecKoe HalpsHKEHHE.
Bonbrmerp. JlabopaTopHas
pabota "M3mepenue u
peryJvpoBaHue HanpsHKeHus"

ConpoTusieHne NPOBOJHUKA.
VY eapHO€e CONPOTUBIICHUE
BEIIIECTBA

JlaGoparopnas pabota
"3aBUCUMOCTh
AIIEKTPUIYECKOTO
COMPOTHUBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, TUIOMIAIN
MOTIEPEYHOTO CEUCHUS U
Marepuana"

3aBUCUMOCTE CHJIIBI TOKA OT
HanpsokeHus. 3akoH Oma aJis
yJacTKa Lemnu

JlaGoparopnas pabota
"UcciaenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMTPOTUBIICHHUS
pe3UCTOpa M HAMIPSHKCHUSI Ha
pe3uctope"
ITocnegoBarenpHOE U
napajyuiebHOe COeTUHEHUS
MIPOBOIHUKOB

JlaGopartopnas pabota

"[IpoBepka nmpaBuia CIOKEHUS
HaIpsHKEHUU Py

0.5

https://m.edso0o0.ru/X7P0JOFGH

https://m.edsoo.ru/EUOSPC4G

https://m.edso00.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM

https://m.edso00.ru/HJ990Q3493

https://m.edso0o.ru/VQ3VYPOTS8




49

50

51

52

53

54

55

[0CJIE0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

JlaGoparopnas pabota
"[IpoBepka nmpaBuia AJis CUJIbI
TOKa MpH NapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemrenue 3agaq Ha
npuMeHeHue 3akona Oma st
Pa3INMYHOTO COCAMHEHUS
MIPOBOHHUKOB

PaboTa u MoHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna
Jlaboparopnas padbota
"Onpenenenue padboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DJIEKTPUUYECKHE 1IN 1
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTOsTHHBIE MArHUTHI, KX
B3aUMOJICHCTBUE
Ypoxk-uccienopanue

"N3yueHue nonei mocTOSTHHBIX
Marturos"

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR




56

57

58

59

60

61

MarsauTtHoe 1osie. MarautHoe
oJie 3eMJIA ¥ €70 3HAYECHUE
JUIS JKA3HU Ha 3emiie

IToaroroBka Kk KOHTPOJIBLHOM
paboTe mo Teme
"DnexkTpuuecKue 3apsbl.
3apsKEHHBIE TEJla U UX
B3auMoaeucTBUs. I1ocTOSHHBIN
AIIEKTpUYECKUI TOK"

KonTponbnas pabota mo teme
"DnexkTpruuecKue 3apsbl.
3apsKEHHBIE TEJla U UX
B3auMoaeucTBUs. I1ocTOSHHBIN
AIIEKTPUYECKHA TOK" /
Bcepocculickas npoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TEKCTaMH T10 TEME
"I1IoCTOSIHHBIN NEKTPUYECKUI
Tok" / Beepoccuiickast
mpoBepoyHas pabora

OmneiT OpcTena. MarautHoe
TI0JI€ IEKTPUUECKOr0 TOKa
MarauTtHoe 1ose KaTyIIKH C
TOKOM

IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHHKE.
Jlaboparopuas padota
"U3yueHnue nencTBus

0.5

https://m.edso00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPTI1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD




62

63

64

65

66

67

MarHUTHOTO T10JIs Ha
IIPOBOAHMK C TOKOM"

DJIEKTPOABUTATEN
IMOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue
AJIEKTPOJBUraTeIcH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
n3yudeHue paboThl
ANEKTpOABUTaTEIs"

Oneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMH.
IIpaBuno Jlenna

Onexrporeneparop. CrocoOsl
MIOJIyYEHUS DIEKTPUIECKOU
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUu

IToaroroBka Kk KOHTPOJIBLHOM
pabote mo Teme
"JyeKTpUUEeCKUuEe U MarHUTHbBIE
sBiIeHus"

KonTponbnas pabota mo teme
"DeKTpUYECKrE U MarHUTHBIE
siBiieHus"

PesepBHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TerutoBrie
siBjIeHus"

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edso0o.ru/GFS9PNC8B

https://m.edsoo0.ru/APBXXTADS

https://m.edsoo0.ru/4B8GKYQ1X




PezepsHslii ypok. Pabora ¢
68 TEKCTAMH II0 TEME
"MaruuTtHbie SBiaeHU"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KJIACC

Ne
n/n

Tema ypoka

Mexannueckoe OBUKEHHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO IBUKECHUS

PaBHOMEpPHOE ITPAMOIMHEHOE
JBUYKEHUE

HepasnomepHoe
NPSIMOJIMHEMHOE JBUKEHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb

[IpsamonuneitHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
YckopeHue

CKopoCTh IPSIMOJIMHEWHOTO
PaBHOYCKOPEHHOTO JTBM)KCHUSI.
I'padux ckopoctu

JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus Tea
IPH PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
IJI0CKOCTH"

KoanuecTBo 4acoB

KonTpoJsbHble

Bcero
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHUs

JIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFOS8
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CB00OOHOE TaIEHUE TEIL.
Onpitel [Nannnes

PaBHOMEpHOE BMKEHUE 10
okpy>kHocTH. [lepron u yacrora
oOpartenus. JIuneitHas u
yIJIOBasi CKOPOCTH

[lenTpocTpeMuTEILHOE
YCKOpEHHe

[Iepssiii 3ak0H HproTOHA.
Bexkrop cuitbl

Bropoii 3akoH HeroToHa.
PaBHozelicTByIOIIAs cuiia
Tpetuii 3akon HerotoHa.
Cynepno3uuus Cui

Pemenue 3agau Ha npuMeHeHUE
3ak0oHOB HproTOHA

Cuna ynpyrocrtu. 3akoH ['yka
Pemenue 3amau nmo teme «Cria
YOPYTOCTH

JlaboparopHnas paboTa
«OmnpenenenHune )XeCTKOCTU
MIPY>KUHBD)

Cuna tpenus

Pemenue 3amau nmo teme «Cria
TPEHUSD»

JlaboparopHnas paboTa
"Onpenenenne kodpduimeHta
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/NMQA4GGEQ

https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo.ru/OSLFGWEFZY

https://m.edsoo.ru/T4DTURL3K

https://m.edsoo.ru/SA28NGVEV

https://m.edsoo.ru/XPFYG64RM

https://m.edsoo.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/HML1AMN12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4WPRARI7

https://m.edsoo.ru/PJDH2DCIOT

https://m.edso0o0.ru/C56RD8K X8
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Pemrenue 3agad mo reme
"3axonsl Herotona. Cuna
ynpyroctu. Cuna tpeHus"

Cuna TsDKeCTH M 3aKOH
BCEMHUPHOT'O TATOTEHUSI.
YckopeHnue cBOOOIHOTO
nasieHust
VYpok-koHhepeHus

" JIBUKEHUE TEN BOKPYT
TPaBUTALIMOHHOTO [IEHTPa
(Conueunas cucrema).
lamaktuku"

Pemenne 3agay mo teme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO

TAroTeHus"

[TepBast kocMHuYeCcKasi CKOPOCTb.
HeBecoMocTh u neperpy3ku

PaBHOBecue MaTepuanbHOW

TOYKH. AOCOIIOTHO TBEPIOE
Teso. PaBHOBecHe TBEPAOTO

TeJla ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHIIBI.
LlenTp TsxecTn

PaBHOBECHE MaTepranbHON

TOYKH. AOCOIIOTHO TBEPIOE

Teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPETUIEHHON OChIO
BpauieHus. MOMEHT CHUIIBI.
LlenTp TsxecTn

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/VO2GVS8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS
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Pemrenue 3agad mo reme
"MowmeHT cuinsbl. Llentp
TsoKecTH"

[ToaroroBka Kk KOHTPOJIBHOU
paboTe 1o Teme
"MexaHH4eCKOE ABHKCHHC.
BzaumoneiicrBue Ten"
KoHnTponbHas paboTa 1mo teme

"MexaHn4ecKoe IBKEHUE.
Bzaunmonetictue tea"

Nmnynsc Tena. UMmynsc Cuisl.

3aKOH COXpaHEeHHsI UMITYJIbCa.
Ynpyroe u HeEynpyroe
B3aMMOJICICTBHE

Pemenne 3amad mo Teme "3akoH

COXpaHEHUs UMITyJibca"
Ypoxk-koHpepeHuus
"PeakTuBHOE JBUXKEHUE B
IpUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

Pabota cuibl TSKECTH, CHITBI
YIOPYTOCTH U CHJIBI TPEHUS

JlaboparopHnas paboTa
«Ormpenenenue pabOTHI CHUITBI
TPEHHS IPU PAaBHOMEPHOM
JIBIDKCHUU TeJa 110

TOPU30HTAJILHOM MOBEPXHOCTH»

https://m.eds00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5J

https://m.edsoo.ru/JIBOUI2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LQO6EH&F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8
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CBsI3b 9HEPTUH U paOOTHI.
IToreHuunanpHas sHEprus

Kunernueckas sneprus.
TeopeMa 0 KWUHETUYECKOMN
SHEPruu

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKe

JlaboparopHnas paboTa
«3y4yeHue 3aK0Ha COXpaHEHHUs
SHEPTHI

Konebarensnoe JBHXXCHUC U
€T0 XapaKTCPUCTUKHU

3aryxaromue KojaeOaHusl.
BriHyX)neHHBIE KOJIEOaHUSI.
Pesonanc

Maremartnueckuii u
MPY>KUHHBIA MasTHUKH

Ypok-uccienoBaHue
«3aBUCUMOCTH TIEPHOJIA
KOJIeOAHMH OT JKECTKOCTHU
MPYKUHBI U MacCHI TPy3a»
[IpeBpaienue sHEPrUN IPU
MeXaHNYECKUX KOJIeOaHMIX
JlaGopaTtopHnas pabota
«OmnpepeneHne 9acToThl |
nepuo/ia KojaeOaHmit
NPY>KUHHOT'O MasITHUKa)

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVKEKIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FVIY2NUGC
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JlaboparopHnas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KoaebaHui rpysa,
IIOABCIICHHOI'O K HUTH, OT
Macchl Tpy3a»

Mexannueckue BOJHBI.

CBolicTBa MEXaHUYCCKHUX BOJIH.

[IpononwpHbIE U TOTIEPEYHBIC
BOJIHBI

Ypok-koHpepeHIus
"MexaHH4eCKHE BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

Ypok-uccienoBaHue
"HaOroneaue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKyCTUYECKUN PE30HAHC
VYpok-koHpepeHuus
"V1pTpa3ByK U HH(]pa3ByK B
IPUPOJIE U TEXHUKE"

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
KoJIeOaHHS U BOJIHEI"

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5SXV

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

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS57TM
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KonTtponsHas pabota o teme
"3aKOHBI COXpAHEHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

9H€KTpOMaFHHTHOG IIO0JIC.
9H€KTpOMaFHI/ITHH€ BOJIHBI

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

Ypoxk-konpepennus "[kana
OJICKTPOMArdHMTHBIX BOJIH.
Hcnonb3oBanue
3IEKTPOMArHUTHBIX BOJIH JJIs
COTOBOM cBs3K"

VYpok-uccnenosanue "M3yuenue

CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOILIBIO MOOMIJIBHOTO
tenedona"

Pemenue 3amau Ha

OMnpeaAcICHUC YaCTOThI U AJIMHDBI

3JIEKTPOMArHUTHON BOJTHBI

DneKTpOMarHuTHas MpUpoIa
cBeta. CKOpOCTh CBETA.
BousiHOBBIE CBONCTBA CBETA

HcTounukn ceera.
[Ipssmonunerinoe
pacrnpoCcTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN
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3aKOH OTpaXKEHUs CBETA.
3epkaina. Pemienue 3a1au Ha
MPUMEHCHUE 3aKOHA OTPAKCHHUS
CBETa

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeta. Mcronp30BaHre MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHYECKUX CBETOBOJIAX

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
yTJIa IPEJIOMJICHUST CBETOBOTO
Jy4a OT yIJia MajeHus Ha

rpaHulle "BO31YyX-CTEKIIO
VYpok-koH(hepeHus
"Mcnonp30BaHNE MMOJHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBS3b"

JInasel. OnTnyeckas cuia
JINH3BI

[Moctpoenue nzodpaskeHuit B
JMH3aX

JlaboparopHnas paboTa
"OnpezneneHue GOKyCHOTO
pacCTOSIHUA U ONITUYECKON
CHJIBI cOOMparoIei TMH3bI"

https://m.edso0o.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W

https://m.edsoo.ru/R80OIT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ
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Ypoxk-koHpepeHuus
"Ontuyeckue JIMH30BbIC
npubopsr"”

['ma3 kak ontuyeckas cucremMa.
3peHue

Ypok-koHpepenmus "JlederTo
3penusi. Kak coxpanuth 3peHue"”
Paznoxenue 6emoro cBeTa B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaJIbHbIX
uBeToB. Jlucrnepcus cBera

JlaboparopHnast paboTa "OnBITHI
0 PA3JI0KEHHIO OEJIOro CBETA B
CIEKTpP U BOCIPHUATHIO LIBETA
IPEIMETOB MPHU UX
HaOJII0IEHUH Yepe3 [[BETOBbIE
buabTpH"

Ypok-nipaktukym "BoiaHoBbIE
CBOMCTBA CBETA: AUCIEPCHSI,
uHTEeppepeHus u Audpaxus”
OmnsiThl Pesepdopna u
IUTAHETapHAasi MOJEIb aTOMa
[Toctynatel bopa. Moaens
aroma bopa

Hcenyckanue u nornouieHue
cBera aToMoM. KBaHTEIL.
JInnelyaTele CIIEKTPBI

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G2

https://m.edsoo.ru/M9LRTHPCO
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YPOK-IIPaKTUKYM
"HalumroieHne CieKTpoB
UCITyCKaHUS"
PannoakTUBHOCTE U €€ BUIBI
CrpoeHue aTOMHOTO siIpa.
Hyxiionnas Mmozneins

PannoakTuBHBIE PEBpALCHUS.

N30TomnEI

Pemenue 3agad mo reme:
"PamnoakTHBHEIE
npeBpaieHus"

ITepuron nonypacnana
Ypok-koHbepeHIus
"PannoakTUBHBIC U3ITyUYEHUS B
IpUpOJIE, MEINULINHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsAI0BOTO U
MAacCOBOT'0 YHCET

DHeprus CBA3M aTOMHBIX sJIEp.
CB43b MaCChI 1 SHEPTUH
Pemenue 3agau no reme
"Snepubie peakun"

Peaknuu cunTe3a U AeneHUS
anep. lcTouHuky sHEprun
Connua u 3B€371
VYpoxk-koudepennus "Anepuas
sHepreTuka. JlencTus

https://m.edsoo.ru/7NCLNW296

https://m.edsoo.ru/22H32JWLM

https://m.edsoo.ru/IRVFSKOFK

https://m.edsoo.ru/RA796TPSP

https://m.edsoo.ru/ WX2HQP2S6

https://m.edsoo.ru/WZDJCOER7

https://m.edsoo.ru/X1J4002C4

https://m.edsoo.ru/YOQ2XMKOQ

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/0D4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q
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PaAMOaKTUBHBIX U3IyUYE€HUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM
paboTe 1o Teme
"DeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBble siBneHus"

KoHnTponbHas paboTa 1mo teme
"DeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJTHBI.
KBanrtoBble siBneHus"

[ToBTOpEeHHE, 060O0IICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumopeiictue ten"

[ToBTOpenue, obodIICHNE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 33/1a4 10 TEME
"TemnoBbie mpornecch”

[ToBTOpenue, obodIICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 10 TEMe
"KIIJI TermoBeix aBurarenci'”

[ToBTOpenue, o6odIICHNKE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"KII/ snextpoycTtaHoBOK"
[ToBTOpenue, o6odIeHNE.
JlaGopaTopHbie pabOTHI IO
Kypcy "CBeToBbI€ SABJICHHS"

https://m.edsoo.ru/TBOXB9TUQ

https://m.edsoo.ru/SUTJAFD6U

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

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX




[ToBTOpenue, ob6oduICHNKE.

PaGora ¢ Tekctamu 1o teme

99 1 https://m.eds00.1u/91XS3CXDT
"3aKOHbBI COXpaHEHUs B

Mmexanuke"

[ToBTOpeHnue, 06001IeHNE.

100 PaGora ¢ Tekctamu 1o Teme 1 https://m.edso0.ru/L3YKVIINT
"Konebauus 1 BOJIHBL"

[ToBTOpEeHmE, 0600IICHHE.

101 PaGora ¢ Tekctamu 1mo teme 1 https://m.edsoo.ru/LG3271SQ6
"CBeToBbI€e gBIcHUSA"

[ToBTOpEHnue, 060061IEHNE.
102 PaGora ¢ TekcTamu 1o Teme 1 https://m.edsoo.ru/W7IE16NU8
"KBanToBas u simepHas ¢puszuka'
OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102 3 27



ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

HCIIOJIb30BAaTh U3YUCHHBIC ITOHATUSA

pasiinyaTth ABJICHHA 110 OIMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/BI/I‘ICCKOG SAIBJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIIeM MUpE, B TOM 4Hcie (U3NYECKHE SIBICHHS B IPUPOJIE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUEOHYIO, BHIACTATD

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECCKUX SIBICHUI

ONMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCHONb3ys (PU3MUECKUE BEIUYMHBI, MPHU OMNHMCAHUU MPABUIILHO
TPaKTOBaTh (U3MYECKUN CMBICH HCHOJIb3YEMBIX BEJIUYMH, WX
0003HaYeHUsT M €IUHUIBl (U3UYECKHX BEJIMYMH, HAXOIUTh
(GbopMyTBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BETMUYMHAMM, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKUE SIBICHUS U TIPOIECCHI,
WCIOJIb3YSl HM3YYEHHbIC 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
GbopMyJIHpPOBKY 3aKOHa ¥ 3alHCBIBaTh €ro MaTeMaTHYECKOe

BBIPAXKCHUC

OOBSICHATh (PU3UUECKUE SBJICHHSI, IIPOLIECCHl U CBOMCTBA TEN, B TOM
4ylhclie M B KOHTEKCTE CHUTyalMil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue M3 | — 2 JIOrMYecKkux IaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBAa (DU3UYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemare pacyéTHble 3aaun B 1 — 2 neicTBUs, UCIOB3Ysl 3aKOHBI U
bopmMynBl, CBSI3BIBaOIIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE
aHajau3a yCIOBHMS  3aJa4yd  3alMChIBaTh  KpPaTKOE  YCJIOBHE,
MOJICTABIIATh (PU3UUECKUE BEIMYUHBI B (HOPMYIIBI W TPOBOJIUTH
pacuéTbl, HaXOIUTh CIPABOYHBbIC JaHHblE, HEOOXOAMMBIE IS
pemieHuss  3a4ad, OLECHUBATh  PEAIMUCTHYHOCTh  IMOJYYECHHOH

(u3nYeCcKOi BeTUUYHUHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH TTOMOIIU
(1)I/I3I/I‘IGCKI/IX MECTOAOB, B OIIMCAaHMHM HCCICAOBAHHUA BbIACIATH
MpoBEpsieMOe  TpEINoyioKeHne  (THmoresy),  pas3audarbh |
MHTEPIPETHPOBATh TOJYUYECHHBIH pe3yJIbTaT, HaXOJUTh OLIMOKU B

XOJ¢€ OIlbITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

IPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIH
¢usnyeckux  CBOMCTB  Tem:  (popMynupoBaTh  MpPOBEpSIEMBIC
NPEANONOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEIJIOKECHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

BBINOJIHATH MpPSIMbIE U3MEPEHHs C UCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX MPUOOPOB, 3AMHUCHIBATH MMOKa3aHHsI MPHOOPOB C YIETOM

3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHU

MPOBOJIUTh  UCCIIEJIOBAHUE 3aBHUCHUMOCTUH OJHOM  (PU3UUECKOM
BEJIMYMHBI OT JAPYTrOdl C HCIOJIB30BAHUEM INPAMBIX H3MEPEHMIA,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO HCCIIEI0BaHMs, cOOMpaTh
YCTAHOBKY U BBINOJIHATh M3MEPEHHUS, CJIEAyS MPeaIoKEHHOMY
I1aHy, (UKCUpPOBaTh pe3yibTaThl MOJYUYEHHOHM 3aBUCHUMOCTH
(U3NYECKUX BETUYMH B BUJE TPEIOKEHHBIX TaOJIHIl U TPaHKOB,

ACJIaTh BbIBOJBI 110 PE3YJIbTATAM UCCICAOBAHUA

MPOBOAUTH KOCBEHHBbIE M3MEpEeHHs (U3NYECKUX BEIMYMH, CIEays
NPENJIOKEHHOW HMHCTPYKLUMH: IIPU  BBIIOJHEHUM M3MEPEHUN
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAYEHUE

HWCKOMOM BEJIMYHUHBI

coOioaTh MpaBWiia TEXHUKM O€30MacHOCTH IpH paboTe ¢
nabopaTOpHBIM 000PYI0BaHUEM

yKa3plBaTh MPHUHIUMBI JCUCTBUS TPUOOPOB W  TEXHHUYECKUX

YCTPONCTB, XapaKTepu30BaTh MPUHIUMbBI JEHCTBUS H3yUYEHHBIX

puOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOILBIO HUX OMHCAHMUA,



1.15

1.16

1.17

1.18

1.19

8 KUIACC

HUCIIOJIB3Yysl 3HAHUA O CBOMCTBax (I)I/I3I/ILICCKI/IX SIBICHUM ™

HE0OXOAUMBbIe PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOAUTH TpUMeEphl (HAXOOUTh HHGPOPMAIMIO O MPHMEPax)
MPAaKTUYECKOTO  WCIOJNB30BaHUS  (U3MUECKUX  3HAHUH B
MOBCETHEBHOM KM3HM Uil  OoOecrieueHus Oe30MacHOCTH IpH
oOpameHun ¢ mnpudbOpaMH H TEXHHMYECKUMHU yCTPOWCTBAMH,
COXpaHEHMs 3I0pOBbS M COONIIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEICHUS B OKpY Kalollen cpeie

OCYILECTBJIATh OTOOP UCTOYHUKOB MH(pOpManuu B cetd MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIUXCA 3HAHUN M IyTEM CPaBHEHUS Pa3IUYHBIX UCTOYHUKOB
BBIIEJIATh MH(POPMALIMIO, KOTOpAs SIBISETCS MPOTUBOPEUYMBOM WIH

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAY4YHOIONYJIIPDHYIO  JIUTEepaTypy (pusuueckoro copaepkaHus,
CIOpaBOYHBIE MaTepHalibl, pecypcbl ceTtu VIHTepHET, BIaxeTh
npuémamu KOHCIIEKTHPOBAHUS TEKCTa, npeoOpa3oBaHus

vH(pOpMaIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B JAPYTYIO

C03/71aBaTh COOCTBEHHBIE KPATKHE MMCHhbMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WCTOYHHKOB UHpopManuu (HU3HIECKOTO
COJICpKaHUsI, B TOM YHUCJIC ITyOJIMYHO JIeaTh KPATKUE COOOIICHUS O
pe3ynbTatax MPOEKTOB WM Y4YeOHBIX HCCIECIOBAHHMA, MPHU STOM
rpaMOTHO HMCIIOJb30BaTh M3YYCHHbIM MOHATHUWHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

MPU  BBINIOJIHCHUH  y4E€OHBIX TPOEKTOB M HCCJEIOBAHHI
pacnpenensaTb O0S3aHHOCTH B TpPyHmne B COOTBETCTBUU C
MOCTaBJICHHBIMHA 3aJadaMH, CJICIUTH 3a BBINIOJHECHHEM INIaHA
IENCTBUI, aIeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIaL B
eI TEILHOCTh TPYMIIbI, BBICTPANBATh KOMMYHUKATUBHOE

B3aUMOJICICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOLIUX



Kon
NpoBepPsieMOro
pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

HUCIIOJIB30BaTh IIOHATHUA

pasiinydaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKoe SBJICHHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpYy arolleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B IPUPOJIE,
[IPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIACIATD

CyIIleCTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (HU3MUECKUE SBICHHS,
UCTIONB3Yysl (PU3MYECKHe BEIMYUHBI, MPH OMHUCAHWUU MPABUIBHO
TpPakTOBaTh  (PU3MUECKUH  CMBICI  MCIOJNb3YyEMBIX  BEJIUYMH,
0003HAUECHUS] W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMyTBl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTUMH BETUYMHAMU, CTPOUTD I'paUKKU U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl M3Y4YEHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
(GOpMYIHMpPOBKY 3aKOHAa M 3allUCBIBaTh €r0 MaTeMaTHYeCKOe

BBIpAKEHUE

OOBACHAITH (PU3UIECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluidi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISBJIATh IPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noru4eckux maroB ¢ MOMoIibio 1 — 2 U3y4eHHBIX CBOMCTBA

(bu3nyecKuXx sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacyéTHble 3a7auu B 2 — 3 NeCTBUS, UCIOB3YS 3aKOHBI U
¢dopMynbl, CBs3bIBarOIMEe (U3NUYECKUE BEIMYUHBI: Ha OCHOBE
aHallM3a yCIOBHUs 3aJa4M 3aIlUCBIBATH KPATKOE YCIIOBUE, BBISABIATH
HE/IOCTAaTOK JAHHBIX U pelleHHs 3a/laud, BbIOMpaTh 3aKOHbBI U
(bopMyIBl, HEOOXOAUMBIE sl €€ PelIeHHs], TIPOBOAUTH PACUETHI H
CpaBHUBaTh IOJYYEHHOE 3HAaueHUE (U3UYECKON BEIMUYUHBI C

HU3BC€CTHBIMU JaHHBIMH

pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH HNOMOIIH

(I)I/I3I/ILICCKI/IX METOHOB, HCIIOJIB3Yysl OIIMCAHUC  HCCICAOBAHUA,



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

BBIACIIATH MPOBEPACMOC NPCAIIOJIOKCHUC, OICHUBATL MPABUJIBHOCTD

nopsaaKa MpoOBCACHHUA UCCICI0OBAHUSA, ACIATh BHIBO/IbI

MNpOBOAWUTL OIBITHEL II0 HaGHIOI[eHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU WU
(U3MYeCKUX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  IMPOBEPSIEMBIC
MPENAINOIIOKEHHSI, COOUPATh YCTAHOBKY W3  TPEIOKEHHOTO

000pyI0BaHUs, OMUCKHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

BBITIOJIHATH TPSIMbIE M3MEPEHMsI C HCIIOJIb30BAHMEM aHaJIOTOBBIX
npubOpOoB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPAaBHUBATh
pe3yabTaThl HW3MEpPEeHUH ¢ ydé€ToM 3aJaHHOM  aOCOJTIOTHOMU

MOrPETHOCTH

MPOBOJIUTh  UCCIIEJIOBAHUE 3aBHUCHUMOCTU OJHOM  (PU3UUECKOM
BEJIMYMHBI OT JPYroil C HCHOJIb30BAHHUEM MPSMBIX H3MEPEHUM:
IUTAHUPOBaTh HCCIEI0BaHUE, COOMpPATh YCTAaHOBKY M BBINOJHSATH
WU3MEpEHUs, Cleaysd TPEAIOKECHHOMY IUIaHy, (DUKCHPOBAThH
pe3yIbTaThl NOTYYEHHOM 3aBUCMOCTH B BUJE TaONUL U rpadUKoOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHUA

MPOBOJANTh  KOCBEHHBIC  W3MEpPEHUS  (PU3MUYCCKUX  BEIMYMWH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEIys MNPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYUCIATH

3HAa4YCHUC BCINYNHBI

coOmoaTh TIpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢

n1abopaTopHBIM 000pyT0OBaHUEM

XapaKTepu30BaTh MPUHIUMBI JCHCTBHS H3YYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIHCAHUSA, UCIOJIb3YS
3HaHUS O CBOMCTBaX (U3MYECKHX SBICHUA U HEOOXOAMMBIE

(bu3mvecKrue 3aKOHOMEPHOCTH

pacno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIBLHBIC
npUOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISTh CXEMBI
JNEKTPUYECKUX LENeH ¢ IOCIEAOBATEIbHBIM M IapajuIeIbHBIM
COCIMHEHUEM DJIEMEHTOB, pasinyas yYCIOBHbIE OOO3HAYCHHS
JJIEMEHTOB JJIEKTPUYECKUX LETIEH

MPUBOJIUTh TpUMEphl (HaXoAWTh HHEGOPMALMI0O O MpUMeEpax)
MPAKTUYECKOIO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HM JuIsl oOecriedyeHus: 0e30macHOCTH  MpuU

oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOWCTBaMH,



1.17

1.18

1.19

1.20

9 KUIIACC

Kon
NMpoBepPsAEeMOro
pe3yJbTarTa

1.1

1.2

1.3

COXPAaHCHUA 3O0POBbIA U CO6JHO,Z[€HI/IH HOPM 3KOJIOI'MYCCKOro

MOBEJCHUS B OKPY Kalollel cpeie

OCYILECTBIIATh MOUCK HH(OpMAIK (U3UIECKOTO COACPKAHUS B
cetu MIHTepHET, Ha OCHOBE MMEIOLIMXCS 3HAHUN M Iy TEM CPAaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIACIATH HMHPOPMALUIO, KOTOpAs

SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

WCIIONIb30BaTh TMPHU BHINOJHEHUH Y4YeOHBIX 3aJaHUil Hay4dHO-
MOTYJIAPHYIO JIUTEpaTypy (PU3HMUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuanbl, pecypchl cetu VHTepHeT; BlajeTb MNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpazoBaHus HH(POPMAITUH U3 OJTHOM

3HAKOBOMW CHCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIC IMUCHMEHHBIE W KpaTKUE YCTHBIC
cooOmeHusi, 0000mass HHHOPMALIUIO U3 HECKOJBKUX HUCTOYHUKOB
(U3HYECKOTO COJCpKAHUS, B TOM YHCIE MyOJMYHO IMPEICTaBIAThH
pe3yNbTaThl MPOSKTHOM MM UCCIIEI0BATENLCKON IEATEIBHOCTH, IPH
3TOM TPaMOTHO HCIHOJB30BaTh M3Yy4YECHHBIM IMOHATHWHBIN ammapar

Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUCH

TIPH BBIMOJTHEHUN YY€OHBIX MMPOEKTOB U MCCIEAOBAHUN (PU3MUECKHIX
MIPOLIECCOB paclpeeiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMH, CJIEAUTh 32 BBINOJHEHUEM IIJIaHa
JEUCTBUA W  KOPPEKTHUPOBATh €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JEATEIBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHHKAaTUBHOE  B3aWMOJICHCTBHE, MPOSABISASL  T'OTOBHOCTh

pa3peniatb KOHQJIUKTHI

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM

oﬁpasoBaTeanOﬁ nmporpaMmmbl OCHOBHOI'O 001Iero 06p330BaHI/Iﬂ

WCII0JIb30BaTh U3YUYEHHBIE TOHSITHS
pasnuyath SBJICHHUS MO OMHCAHHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

pacno3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3NUYECKUX SBJICHHUHA B

OKpY’KaloIIeM MUpE, B TOM 4Hcie (U3NYecKue SBICHHUS B IPUPOJIE,



1.4

1.5

1.6

1.7

1.8

1.9

IIpU 5TOM IICPEBOAUTH PAKTUYCCKYIO 3aa1y B yqe6Hon, BBIACIATD

CyIIleCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3Yysl (PU3MYECKHe BEIMYUHBI, IMPH ONHUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEeMBbIX  BEJIHYHH,
0003HAUEHUsI W EOUHUIBI (U3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMynBl, CBS3BIBAIOLINE JaHHYIO (HU3UYECKYIO0 BEIMYHUHY C
JIPYTUMH BETUYMHAMU, CTPOUTD I'paUKKU U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIOJIb3Ysl M3Y4YCHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
(GOpMYIHpPOBKY 3aKOHAa M 3allUCBIBaTh €r0 MaTeMaTHYeCKOe

BBIpa)KEHUE

OOBSACHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYHMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYECKUX LIaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NIeCKNX SBICHUH, PU3NICCKUAX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacuy€THble 3a7add (OMMpAroLIUecss Ha CUCTeMy U3 2 — 3
YPaBHEHMIi), HCIOIB3Ysl 3aKOHbI U (OPMYJIBI, CBS3BIBAOLINE
¢dusnueckne BEIWYMHBL HAa OCHOBE AaHAIM3a YCIOBHS 3aJadul
3alUCBIBaTh KPAaTKOE YCIOBHE, BBIABIATh HEAOCTAIOIIUE WM
M30BITOYHBIC TAHHBIE, BRIOMPATh 3aKOHBI M (DOPMYJITBI, HEOOXOAMMEIE
JUIS pelIeHus, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MIOJIyYE€HHOT0 3HAaUeHUs (PU3NUECKON BETMUNHBI

pacrosHaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh TPH TOMOIIU
(GU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMS, BBIIEIIATD
IIPOBEPSEMOE NPEATIONIOKEHHAE, OLCHUBATH IPAaBUIBHOCTH IOPsAKA
MIPOBEJCHUS MCCICNOBaHUs, [eNaTh BbIBOJABL, WHTEPIPETUPOBATH

pe3yabTaThl HAOTIOICHHUA U OTIBITOB

MPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WM
(U3MUECKUX CBOMCTB TEI: CAMOCTOSITEIEHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHU, OMUCHIBATH XOJ OMbITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOANUTH TPH HEOOXOJMMOCTH CEPHI0 MPSIMBIX HM3MEPEHUH,
OIIpEIETIsIsl cpeHee 3HaueHHe n3MepsieMoil BennmuuHbl ((HoxycHoe
paccTosiHue coOuparolel JHH3bI), 000CHOBBIBATH BBIOOP crocoba

n3MepeHus (U3MEpUTEILHOro prdopa)

MPOBOJIUTH HCCIICOBAHHE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY, (DPUKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOH 3aBHCHMOCTH (PM3UYECKUX BEIMYUH B BUJE TaOIULU

rpaduKoB, JeNaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEOBAHUS

MPOBOJIUTH  KOCBEHHBIE HM3MEpeHHs]  (U3NUYECKUX  BEIUYHH:
IUIAaHUPOBaTb ~ M3MEpPEHHus,  coOMpaTh  3KCIEPHUMEHTAJIbHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CleAysd NpelIoKEHHON
VWHCTPYKLIMH, BBIYMCIIATH 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATH
MIOJIyYE€HHbIE pE3yJbTaThl € YYETOM 3aJlaHHOM IOTPELIHOCTH

U3MEpPEHUI

coOnroAaTh MpaBuUila TEXHUKM O€30MacHOCTH Mpu padboTe ¢

1a00paTOpHBIM 000PYI0BAaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKHX MOJeneil:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, Jy4, TOHKas JMH3a, IUIaHEeTapHas MOJAEIb aToMa,

HYKJIOHHasA MOACJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUNBI JCHCTBHS H3YYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIHCAHUSA, UCIOIb3YS
3HaHUS O CBOMCTBaX (U3MYECKHX SBICHUA U HEOOXOAMMBIE

(buzuvecKrue 3aKOHOMEPHOCTH

UCTIOJNB30BAaTh CXEMBl M CXEMaTHYHBIE PUCYHKH HW3yYCHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENBHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUHN YIeOHO-TIPAaKTHIECKUX
3aa4, ONTUYCCKUC CXCMbI IJIS ITIOCTPOCHU A I/I306pa)i(eHI/II\/JI B INTOCKOM
3epKayie ¥ cOOMparoIei JTMH3e

MPUBOAUTL TPUMEPHl (HAXOAUTh HMHPOPMANHMIO O TIPUMEPAX)
MPAKTUYECKOTO  HCIOJNBb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HM JUIsl oOecrieyeHus: 0Oe30macHOCTH Mpu

oOpamieHun ¢ mnpuOopaMu U TEXHHUYECKUMH YCTPOWCTBaMH,



1.18

1.19

1.20

1.21

COXPAaHCHUA 3O0POBbIA U CO6HH1HGHHH HOPM 3KOJIOI'MYCCKOro

MOBEJCHUS B OKPY Kalollel cpeie

OCYILECTBIIATh MOUCK HH(OpMAIK (U3UIECKOTO COACPKAHUS B
cetu VIHTEpHET, cCaMOCTOATENHFHO (POPMYIIHMPYS TTOMCKOBBII 3ampoc,
HaXOJWTh MYTH ONpEAETCHHUS JIOCTOBEPHOCTH  MOJYYCHHOM
nHpOpMAIMK HAa OCHOBE MMEIOLIMXCS 3HAHWUN W JIOTOJHHUTEIHHBIX

HCTOYHHUKOB

UCTOJb30BAaTh TMPHU BHINOJHEHUM Y4YeOHBIX 3aJaHUi Hay4dHO-
HOMYJIAPHYIO JINTEPATYpy (PU3UUECKOro COJACpXkaHMs, CIIPABOYHbIE
Marepuainsl, pecypcsl cetd MHTepHeTr; BiageTs npuUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus MH(POPMaLIIK U3 OHOM

3HAKOBOM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(POpPMAIMKM M3 HECKOJBKMX HCTOYHUKOB (DHU3HUECKOTO
CoJlepKaHusl, MyOJIUYHO MPECTABISITh PE3yIbTAaThl MPOSKTHON UITN
WCCIE0OBATEIbCKOM  JESITENIBHOCTA, TpPH  3TOM  TI'PAMOTHO
WCIIONIb30BaTh M3YUYEHHBIH TMOHSATUHHBIA ammapar U3y4aeMoro
pasnena U3NKH U COMPOBOXKIATh BHICTYIUICHHE TPE3CHTALNEH C

y4€TOM 0COOEHHOCTEH ay TMTOPUN CBEPCTHUKOB

TIPH BBIMOJTHEHUN YYEOHBIX MMPOEKTOB U HCCIEAOBAHUN (PU3NUECKHIX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMH, CJIEAUTh 32 BBIINOJHEHUEM IIIaHa
JEUCTBUA W  KOPPEKTHUPOBATh €ro, aJIeKBAaTHO OLICHUBATH
COOCTBEHHBI BKIIQJ] B JEATEIBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHHKAaTUBHOE  B3aWMOJICWCTBHE, MPOSABISAL  T'OTOBHOCTh

pa3penatb KOHQJIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

duszuka — Hayka O TNpuUpoje. SIBIEHUS NPUPOBI.
@dusuueckue SBICHUS: MEXaHUYECKHE, TEIJIOBbIE,

SJICKTPUYECCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

duznueckre BenWYUHBL V3Mepenue Quznueckux
BenuunH. Dusmueckue npubopsl.  [lorpenrHocTh

n3MepeHuil. MexxayHapoiHasi CUCTEMa €IMHUIL

EcTtecTBeHHOHAy4HBIN METOJ MO3HAHUS: HAOIIOACHHE,
IIOCTAaHOBKaA Haquoro Bonpoca, BBIABHUKCHHUEC TUIIOTEC3,
OKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBICHECHHE

HAOJIFOJAEMOT0 ABJICHUS
Onucanne GpU3NIECKUX SBICHUI ¢ MOMOIIBIO MOJIEeH

[TpakTudeckue paboOTHI:
N3mepenue paccTosHUN.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpefenenre pa3MepoB MajbIX TEJ.
N3mepenue TEMIIEpaTypbl npu TTOMOIIIH

JKAJIKOCTHOTO TEPMOMETPA U AAaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEIIIECTBA

7 KJIACC
Kon Kon
pasaena JIeMEeHTAa
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJBI, HX
pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BELIECTBA

JBumxenue wyactul BemecTBa. CBA3b CKOPOCTH
JIBDKEHUS 4YacTUIl C TeMrmeparypod. bpoyHoBckoe
nBIKeHue, muddysus

B3aumopeiicTBre YacTHII BEIIECTBA: TPUTHKEHUE U

OTTAJIKUBaHHUEC



ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE I'a30B,
KuAkocTed U TBEPABIX  (KPUCTAIMUECKHMX)  TeJl.
24 B3auMocBs3p MeXIy CBOMCTBaMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HX AaTOMHO-MOJIEKYJISIPHBIM

CTpPOEHUEM
2.5 OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue pabOTHI:
Ouenka pauaMmeTrpa aromMa METOAOM psAIoB  (C
UCIoNb30BaHueM (ororpaduii).
2.6 OnbITEl 10 HAOJIOJCHUIO TEIUIOBOTO PAaCIIUPEHUS
ra3os.

OnbiTBl 1O OOHApPYXEHMIO  JEHCTBHS  CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AMOJIEVICTBYE TEJI

31 Mexannueckoe JIBUDKECHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIB)KEHHE
32 Ckopoctb. CpenHssi CKOpOCTb ITPH HEPABHOMEPHOM
‘ JIBUKEHUH. Pacy€r myTH U BpeMEHH JIBUKEHUS
SBnenue nHepuuu. 3aKoH MHEpLUUHU. B3anMoneiicteue
33 TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tela
14 IInotHocTs  BemecTtBa. CBSA3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BhEMA BEIlleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl c
' MIOMOILBIO TMHAMOMETpPA
37 SIBneHue TATOTEHN U cuila TsKeCTH. CHila TSKECTH
‘ Ha JApyrux maHerax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIbXKEHHSI U TPEHHE IOKOS.
' Tpenue B mpupoJie U TEXHUKE
19 CroxeHne Cuil, HalpaBJICHHBIX MO OJHON MPSIMOM.

PaBHoOpelicTBYOIIAs CHIT

3.10 [TpakTuyeckue pabOTHI:



3.11

3.12

OrnpeneneHre CKOPOCTH PABHOMEPHOIO JIBHIKEHHS
(wapvka B JKMJIKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBTOMOOMIIE M Tak pganee). OmpeneneHue cpegHeit
CKOPOCTH CKOJbXEHHs Opycka WIM IIapuka 10
HaKJIIOHHON IIocKOoCTH. OnpeneneHne IUIOTHOCTH
TBépHoro  Tena.  OmbITe,  JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTH pacTsoKeHus (aedopmariun) npys>kuHbl OT
IIPWIOKEHHON cuibl. OIBITHI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTB CHJIBI TPEHHS CKOJIBKEHMS OT Beca Tea 1

XapakTepa COIPHUKACarOIINXCsl IOBEPXHOCTEN

@usudecKue sSBICHUS B IIPUPOAEC: IPUMEPHI JIBUKCHHUS C
Pa3TMYHBIMKU CKOPOCTSMHU B dKUBOUM U HEKUBOM MPUPO/IE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE

TexHu4eckue yCTponucTBa: JTUHAMOMETP, MOAIIUITHUKH

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

44

4.5

4.6

4.7

Jasnenune tBEpnoro tena. CrocoObl yMEHBUICHUS M

YBCIIMUCHUA OABJICHUSA

I[aBJ'ICHI/Ie rasa. 3aBHCUMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TEMITEpaTyphl

[Tepenava naBiaeHust TBEPABIMU TEIAMH, KUIAKOCTIMU U

razamu. 3axoH [lackans. [THeBMaTHyecKkre MaIIMHbI

BaBI/ICI/IMOCTB HABJICHUA JKHUAKOCTHU oT FJIy6I/IHbI.
I'mapocratudeckuii MapajioKc. CooOmaroruecs

cocyzsl. ['mapaBnnueckne MEXaHU3MbI

Atmocepa 3emanm U atMocepHOe J1aBJIECHHUE.
[IpyunHBl CyLIECTBOBAHMS BO3AYLIHONW 00OJOYKH
3emun. Oneit Toppuyenu. 3aBUCUMOCTh
aTMOc(epHOro JaBJEHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi

N3mepenue atmochepHoro nasneHus. Ilpubopsr pis
U3MEpeHus: aTMOC(EPHOTO TaBICHHUS

[leicTBHe )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX

Teno. BreiTankuBaromias (apxuMenoBa) cuiia. 3aKOH

Apxumena



4.8

4.9

4.10

4.11

IImaBanue ten. Bo3ayxoruiaBanue

[TpakTrueckue pabOTHI:

HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT
00béMa TOTPYKEHHOW B IKUAKOCTh 4YacTH TeJja.
OrnpezeneHrie BHITAIKUBAIONICH CUJIBbI, JEUCTBYIOIICH
Ha Telo, MOrpyxEéHHoe B KUAKOCTh. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEeJI0 B JKHUJAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHABAIOLICH
CHUJIBI, ACHCTBYIONIEH Ha TEJO B KUIKOCTH, OT 00BbEMa
MOTPYKEHHOM B JKMIKOCTh YAaCTH TE€JA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYMpPOBAHUE JIOAKM W  OIpeaeseHue  e€

TPy30MOAbEMHOCTH

@dusuveckue  SABIEHUS B NPUPOAE:  BIMSHHE
aTMOC(EepHOTO  JaBJIIEHUS HAa JKUBOW  OpPraHU3M,

IJIaBaHUE PhIO

TexHuueckue ycTpoicTBa: COOOMIAIOMUECS COCYABI,
YCTPOHCTBO BOJONPOBOJIA, THIPABIMUYECKUIl mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT'UA

5.1
5.2

53

54

5.5

5.6
5.7

5.8

Mexanuveckas padbora
MexaHuueckas MOIIIHOCTE

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAas

m1ockocTsh. [IpaBuio paBHOBecHs pblyara
[TpuMeHeHMe paBUIIa paBHOBECHS pbluara K 0JIOKY

«3onoroe  mpaBuio»  MexaHuku. Koadduuuenrt
MIOJIE3HOTO  JielcTBUsA ~ MexaHu3MoB.  [Ipoctbie

MEXaHHU3MBI B OBITY U TEXHUKE
[ToTeHumanbHast SHEPrUU Teja, MOJHATOTO HaJ 3eMIIEN
Kunernueckas sneprust

[TonHnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHU4YeCKOMH SHECPTHUn



5.9

5.10

5.11

8 KVIACC

Kon Kon
pasaena JIeMEeHTAa

[TpakTryeckue paboOTHI:

Onpenenenne  paboTbl  CHUJIBI  TPEHUS  IpHU

pPaBHOMEPHOM JBW)KCHMHM Tella 10 TOPHU30HTAIbHON
nosepxHoctu.  MccnenoBanue  yClnoBHHM — PaBHOBECHS
ppiuara. M3mepenne KIIJ[ HaKIOHHOW TMIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

dusnueckue SBICHUS B IMPUPOJAE: pblUard B Tele

YECJI0BCKa

TexHuueckue yCTpOICTBA: pblUar, MNOABUKHBIA U
H€HOI[BH)KHBII>1 6HOKI/I, HAaKJIOHHAaA IMJIOCKOCTh, IMTPOCTHIC

MEXaHU3MBI B OBITY

IIpoBepsiemble 371€eMeHTHI COAEPKAHNUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOU
TEOpUU CTPOEHHUs BellecTBa. Macca U pa3Mmepbl
MOJICKYJIL. OHBITBI, MOATBCPIKAAIOIINC OCHOBHBIC
MIOJIOKEHUS MOJIEKYJIIPHOKHHETHYECKOW TEOPUH

Mopenn  TBEPAOTO, SKUAKOTO M Ta3000pa3HOTO
cocTosHu# BemecTBa. Kpucramnmuueckue u aMmopdHbie

TCIIa

OOBsicHEeHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPABIX TEJ
Ha OCHOBE IOJOKEHHM MOJIEKYJIIPHOKHHETHYECKOU

TEOPHUH
CmMmauuBaHue U KalmUJIJISIPHBIC ABJICHUA
TemnoBoe pacIMpeHue U CHKATHE

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBIO

TCIJIOBOT'O JBMIXKCHUA YaCTHIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BuyTpennsst  »sHeprus. CnocoObl  U3MEHEHHUs
BHYTPEHHEH SHEPrUM: TEIUIONepesadya U COBEPIIECHUE

paboTsl

Bunpr TCIUIONICpEaAaIn: TCIUIONPOBOAHOCTD,

KOHBCKIUSA, U3JTYUCHUC

KomnuectBo TCIIJIIOTHI. Y aenbHas TEILIOEMKOCTD

BCIICCTBA

TennooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHHE

TEMI0BOro OajgaHca

[InaBnenme n OTBCPACBAHUC KPHUCTATINTNYICCKUX

BelecTB. Y AelIbHas TEII0Ta ILUIaBICHUS

[TapooOpa3oBanue ©  KoHAeHcanus. Vcmapenwue.
Kunenue. VYnenpHas Temnora mapooOpa3oBaHUS.
3aBUCUMOCTh TeMIEepaTypbl KUIIEHUS OT aTMOC(EPHOTO

JTABJICHUS
BrnaxHocTs Bo3ayxa
DOHeprus TOIMBa. Y IeJIbHAs TEII0Ta CrOPaHUs

[MpuHnumer  paboTel  TeruioBbIX aurarenei  KITJ]
TEIIOBOT'O ABHTaTels. TemnoBble ABUTATEIIM U 3aIiTa
OKpYXaIoIIEeH Cpebl

3aKOH COXpaHEHHUS ¢ TIPEBPAIICHUS DJHEPTrUU B

TCIIOBBIX IIponeccax

[IpakTuueckue padbOTHI:

OnpITel 1O OOHApPYKEHWIO  JEHCTBHSI  CHII
MOJIEKYJIIPHOTO TPUTSIKEHUSI.

OnBbITH IO BRIPAIIMBAHUIO KPUCTAIIJIOB MOBApPEHHOU
COJIM WJIM caxapa.

OnpITl 10 HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, )KMJKOCTEU U TBEPABIX TEJ.

Omnpenenenue naBIeHUs BO3IyXa B OaJJIOHE IITIPHIIA.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JJaBJICHUS

BO3/1yXa OT €ro 00béMa U HarpeBaHUs WIN OXJIAXKICHHSL.



6.18

6.19

[IpoBepka runoTe3bl JIMHEUHON 3aBUCHUMOCTH JUTMHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEeMIIepaTyPhI.

HaGnronenue n3MeHeHnsl BHYTPEHHEH YHEPTUU Tela
B pe3yJibTaTe Terionepeaays U paboThl BHEITHUX CHIL

UccnenoBanue  sBICHWS ~ TEIUIOOOMEHa  TpH
CMEIMBAaHUU XOJOJIHOW U rOpsYeid BOJIBI.

OrnpezenieHne KOJIMYECTBA TEIUIOTHI, MOTYyUYEHHOTO
BOJIOM MpH TEMJIOOOMEHE C HarpeTbiM METaTHYeCKUM
HUITUHAPOM.

Ornpezenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nporuecca uCapeHus.

OnpeneneHre OTHOCUTENbHOM BIAXXHOCTH BO3IyXa.

OHpe,I[eJ'ICHI/IC YHGHLHOﬁ TCIIIOTHI IJIABJICHUA JIbJA.

@dusnueckue SABIEHUS B IPUPOAE: HMOBEPXHOCTHOE
HATSDKEHHE W KalWUIApHBIE SBJIEHHS B NPUPOE,
KpUCTAJIJIBI B IpUpOJE, n3ayueHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, NHEC, CHETa.

TexHuyeckue yCTpOMCTBA: KAalWUIAPBL, I[PUMEPBI
HCITOJIB30BaHUs KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETD,
JATYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, INCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCT'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

7.1

7.2

7.3

OnekTpusanus Teil. J[Ba poaa 3IeKTpUuYeCcKuX 3apsioB

B3aumopnelictBue 3apspkeHHBIX Ten. 3akoH Kyiona
(3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3aps/10B U PACCTOSIHUS MEXY TEIaMH)

DneKTpuueckoe noJe. Hanpspok€HHOCTD

anekTpuyeckoro mons. IlpuHnun —cyneprno3unuu

JIEKTPUUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE)



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

Hocurenn »snexTpuueckux 3apsioB. OJIEMEHTApHBIN
anekTpudeckuil 3apsia. Ctpoenue atoma. IIpoBogHukM

N IUSJICKTPHUKHU

3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
OJIEKTPUYECKUH  TOK.  YCJIOBUSL  CYIIECTBOBAHUS
AIEKTPUYECKOTO TOKA. ICTOYHMKM OCTOSTHHOTO TOKA

HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KUJKOCTAX M razax
Onektpuyeckas uenb. Cuia Toka. DJIEKTPUYECKOE
HaNpsOKEHUE

ConpoTtuBieHue MPOBOTHUKA. VnennHOE
COTMPOTUBIICHUE BEIIECTBA

3axon OMa 11 ydacTKa Lenu

[TocnenoBarenbHOE W MapayieNbHOE COCIUHEHHE
MIPOBOJIHUKOB

Pabora W MONIHOCTh SJEKTPHUYECKOTO TOKA. 3aKOH
Hxoyins — Jlenua

DNeKTpUUecKue HENu U MOTPEOUTENH SICKTPUUECKOM
sHepruu B ObITy. KOpoTKO€ 3aMbIkaHue

[ToctositHHbIe MarHUTHI. B3anMonelcTBrHE OCTOSTHHBIX
MarHuTOB

MarautHoe mnone. MarHuTHOe mojie 3€eMIIM U €ro
3HAUYEHHE JJIs ’KU3HU Ha 3emMIie

OnbiT Opcrena. MarHuTtHoe TOJIE AJIEKTPUUECKOTO
ToKa. [I[ppuMeHeHne 3JeKTPOMarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DIeKTpoABUTaTENb IOCTOSHHOTO TOKA. Mcronb3oBanue
JIEKTPOJBUraTEICH B TEXHUYECKUX YCTPOUCTBAX U HA

TPaHCIIOPTE

Oneiter ®apaned.  SIBneHue  2IEKTPOMarHUTHOMN

uHaykuuu. [Ipasuio Jlenna



7.19

7.20

DJeKTporeHeparop. Crioco6b1 MOJTyYeHUS
NIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTAaHLMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHECpPIrun

[TpakTudeckue paboThI:

OnBITHI IO HAOTIOACHUIO YNIEKTPU3AIIUH TSN MHTYKITUEH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue NOEUCTBUS BJIEKTPUYECKOTO TOJS HA
MPOBOJAHUKH U TUIIEKTPUKU.

COopka M mpoBepka pabOTHl SJIEKTPUUECKOHN IEenH
MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUiIbl TOKA.

H3mepenue u peryiupoBaHie HAMPSKEHUS.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUIYIIETO
4yepe3 pe3UucTop, OT COMPOTUBICHUS pE3UCTOpa |
HaNpPSDKEHUS. Ha PEe3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
AIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOAHUKA OT €ro
JUTMHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHara.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH TpU
MOCNIEOBATEILHOM COEMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuiia A CHIIBI TOKA IPU NapalieIbHOM
COeIMHEHUH  pe3ucTopoB. OmnpeneneHue  padOThI
JNEKTPUYECKOTO TOKa, HIYIIEro dYepe3 pe3ucTop.
OnpeneneHre MOLIHOCTH — DJEKTPUUECKOTO  TOKa,
BBIJICJISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO Yepe3 JaMIOUKy, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarHuTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. V3ydeHue MarHUTHOrO MoJis
MOCTOSTHHBIX MAarHUTOB TIPU WX OOBEAUHEHUU U
paznenenuu. MccnenoBanue NeUCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJKY. OnbIThI,

ACMOHCTpUPYIOIIHEC 3aBUCUMOCTDb CHIJIBI



7.21

7.22

Kon »nemenra

B3aMMOJECHCTBHSI KaTyIIKN C TOKOM U MarHuTa OT CHJIbI
TOKa M HANpaBJICHHWs TOKa B Karywke. 3ydenue
JICHCTBHSI MarHUTHOTO IOJII HAa IPOBOJHUK C TOKOM.
Konctpyuposanue u U3y4CHHE paboTHI
3JIEKTPOJBUIATEIIS. N3smepenue KITA
QJIEKTPOJIBUraTEIbHON  yCTaHOBKU.  OmBITBI 1O
UCCJIE0BAHUIO SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKLIWN: HCCIEAOBAHUE W3MEHECHHW 3HAYCHUs H

HaIlpaBJICHUA HHAYKIHOHHOT'O TOKa

®usnyeckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
ABJIEHUSI B aTrMocdepe, dJIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MarHUTHOE 110JIe 3eMIIH, Apeid motocos,
POJIb MArHUTHOTO TOJIS [l )KU3HU Ha 3eMJIe, IIOJIIPHOE

CHUAHUC

TexHudeckue yCTpOMCTBA: IEKTPOCKOI, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIEKTPUIECKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE TPUOOPBI, HAarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEJOXPAHUTENIH, IEKTPOMArHUT, 3JEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOTO TOKA

HpOBCprCMLIe QJIEMCHTBI COACPIKAHUA

MEXAHWYECKUE ABJIEHUA

9 KJIACC
Kon
paznena
8.1
8.2
8
8.3
8.4

MexaHnueckoe JIBHXKCHHE. MaTepI/Iaanaﬂ TOYKa.

Cucrema orcuéra
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpHOE IPSMOIIMHEMHOE JBUKEHUE

HepaBHOMepHOE  IPSAMOJIMHEMHOE  JIBHJKCHHE.

CpenHsss ¥  MTHOBEHHass CKOPOCTb  Tella  MpH

HCPaBHOMCPHOM ABUXXCHUUN



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

Yckopenue.  PaBHOYCKOpeHHOE — NPSAMOIMHEHHOE

JIBYKCHUE
CBoOoaHoe nagenue. OnblTel [anuies

PaBHOMepHOE nBM)EHME 110 OKpYKHOCTH. [lepron u

yacTtoTa oOpamieHus. JluneliHas W yrioBas CKOpPOCTH.

IleHTpOCTpEMUTEIILHOE YCKOPEHHE

ITepssIii 3ak0oH HproTOHA
Bropoii 3akon HeroToHa
Tperuii 3akoH HeroToHa
[TpyHLIHI CyneprO3ULINY CHTT
Cuna ynpyroctu. 3akoH ['yka

Cuma TPCHUA: CHJIa TPCHHUA CKOJIBXCHUA, CHIIA

TpPEHUs MIOKOS, IPYTUE BUABI TPEHUS

Cuma TSDKECTH M 3aKOH BCCMUPHOI'O TAT'OTCHUS.

YckopeHrne cBOOOTHOTO MaCHHS

Jewxenue tuianer Bokpyr Comuna. [lepsas

KOCMHYCCKast CKOPOCTh. HeBecomocTthb u NEeperpy3Kku

PaBHOBecue MaTCpI/IaJIBHOﬁ TOYKH. AOCOIIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPHOroO Tena € 3aKPEIUIEHHOW OCBIO

BpaiieHusi. MoMeHT cuiibl. LleHTp TshkecTn

Nmnynse Tena. U3Menenue ummyinbca. UMnynbe cuiibl
3aKOH COXpaHEHMsI UMITyJIbCa

PeaktuBHOE NBHKEHUE
Mexanndeckasi paboTa U MOIITHOCTh

PaGota cun TsKecTH, YNpyroct, TpeHus. CBs3b

SHEPTUU U PabOTHI

[ToTenmmanpHass »HEprus Teja, TMOAHATOTO HAaj

MOBEPXHOCTHIO 3eMJIU
IToTreHnmanbHas YHEPrUs CKATOU NPy KUHBI

Kunernueckas OHEpPIusi. TeopeMa 0 KMHETHUYECKOM

SHEPTUU

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH



8.27

8.28

8.29

[TpakTudeckue pabOTHI:

Ornpeenenne CpeiHe CKOPOCTH CKOJIbKEHUS OpycKa
WIM JBIKEHUS [IapUKa 1O HAKIOHHOW MJIOCKOCTH.
OmnpeneneHne yCKOpeHus Tejla Ipyu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM  JBWKCHMH  0e3  HaudalbHOU
CKOPOCTH.

[IpoBepka rumoTesbl: €ciu NP PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauyalbHOW CKOPOCTH MYTHU OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenosanue 3aBUCHUMOCTH CHJIBI TpPEeHHUS
CKOJIbXKEHUSI OT CHJIbl HOPMAaJbHOTO JIaBJICHMUS.
Onpenenenne kodhuIMeHTa TPEHUS CKOJIBKCHHS.
Ormnpenenenne KECTKOCTH MpYyXUHBL. OrmpeeneHue
paboThl CUJIBI TPEHUS] TPU PABHOMEPHOM JBHKEHUU
TeJa M0 TOPU30HTAIBHOU MOBEepXHOCTU. OnpesiesneHue
paboThl CHJIBI YNPYrocTH NpU MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETOJBMXKHOTO U TOJBH)XHOTO
OJI0KOB

duszuueckue sIBICHUS B IPUPOJIE: IPUIUBBI U OTJIMBBI,
nBkeHne 1iaHer CONMHEYHOW CHCTEMbl, pEaKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB

TexHuueckne YCTpPOWCTBA: CIHHUIOMETP, JATYUKH

MMOJIOKCHUS, paCCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

9.3

KonebartenbHoe JBUYKEHHUE. OcHOBHbIE
XapaKTepUCTUKU  KOJIEOAHWW: TEpuojd, YacroTa,
aMILIUTY1a
MaremaTuyeckuidi W TOPYKUHHBIA ~ MasSTHUKH.
[IpeBpamienne  SHEpruu  NOpuU  KoyeOaTeIbHOM
JBUKEHUH

3aryxatomue koyieOanus. BeiHYKIeHHBIE KOTeOaHMs.

Peszonanc
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94

9.5
9.6

9.7

9.8

9.9

Mexannueckue BOaHBL. (CBOICTBA MEXaHMUYECKHUX
BoiH. [IpomonbHble M momepedHble BOJIHBL. JiIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHUS.
MexaHnuyeckue BOJIHbI B TBEPJOM Telle, CECMUYECKUE
BOJIHBI

3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
WNHdpa3Byk U yabTpa3ByK

[TpakTuueckue padbOTHI:

OnpeneneHve 4YacToThl M IMepuoAa  KojeOaHHM
MaTEeMaTHYECKOr0 MasiTHUKA.

OnpeneneHue 4YacToThl M IMepHoAa  KojeOaHMi
MPYXUHHOT'O MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH Mepuoja KoJjeOaHHi
MOJIBEIEHHOIO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBaHne 3aBUCUMOCTH Mepuoja KoJjeOaHHiM
NPYXUHHOTO MasTHUKa OT Macchl rpys3a. lIpoBepka
HE3aBUCUMOCTH  Hepuoja  KojeOaHM  rpy3a,
MOJIBEILIEHHOTO K HUTH, OT Macchl Tpy3a U KECTKOCTH
npyxuHel. M3mepenue  yckopeHHs  CBOOOIHOTO
naJeHUs

dusnueckue SBICHUS B MPUPOE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,
IlyHAMH, X0

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1IOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DNeKTpOMAarHUTHOE TOJIe. DIEeKTPOMArHUTHBIE BOJTHBL.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

[Ikana 37eKTpOMarHUTHBIX BOJH

DneKTpoMarHuTHas npupoja cera. CKOpocTh CBeTa.
BonHoBEBIE CBOMCTBA CBETA

[TpakTuueckue padbOTHI:

I/I3yquI/Ie CBOMCTB QJICKTPOMArouTHBIX BOJIH C

MOMOILIBI0 MOOMIIBHOTO TeseoHa
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®dusnyeckue SBICHUS B NPUPOJE: OHOIOTHYECKOE
10.5 JNecTBUE  BUAMMOTO,  YJIbTpa(HOIETOBOTO U
PEHTTEHOBCKOTO M3ITy4eHUH
10.6 TexHuueckue YCTpOMCTBA: HCMOJIb30BAHUE
. 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

JIyueBas monens cBera. MicTOUHMKY CBETa
ITpsimonuHEHOE pacIpOoCTpaHEHNE CBETA

Otpaxenue cBera. Ilmockoe 3epkano. 3akoH

OTpaXXCHUSA CBETA

[IpenomsieHne cBeTa. 3akOH IPEJIOMIIEHHS CBETa.

[TonHOE BHYTpEHHEE OTpAKEHNE CBETA
JIunza. Xox nydeid B JIMH3E

Ontrueckas cucreMa QoToarnmnapara, MUKPOCKOIIA H

TCIICCKOIIa

I'maz kak onTudeckas cHCTEMa. EJ'II/I30py1(OCTb n

JAJIbHO30PKOCTH

Paznoxenne Oemoro cBera B chekTp. OIBITH
Hprorona.  CrnokeHHe  CIEKTPaJIbHBIX  IIBETOB.

ucnepcus ceera

[TpakTuueckue padbOTHI:

HccnenoBanne 3aBUCUMOCTH  yrjia OTPaKEHUs
CBETOBOTIO Jy4a OT yIJja NajgeHUsl.

N3ydeHne xapakTepUCTUK M300pa)keHHs MpeaMeTa
B IUIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCUMOCTH yTIJIa MPEIOMIICHUS
CBETOBOTO JIyya OT yIJla NaJIeHNs HA TPAHULE «BO3IYX —
CTEKJIO».

ITomyuenue U300paKeHUH c IIOMOIIBIO
CcOOMparoIIeH JTNH3HI.

Omnpenenenue ¢doxycHOro paccTosiHus u
ONTHUYECKOMN CHIIBI COOMpPAIOIIEH JTMH3HI.

OnbITH IO PA3TI0KEHHUIO OEJIOr0 CBETa B CIIEKTP.
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11.10

11.11

OMBITH IO BOCIIpHUATHUIO IBETA MPCIMETOB IIPpU UX

HaOJII0JIEHUH Yepe3 1IBETOBbIE (UIIBTPHI

dusnueckue sIBIEHUA B Ipupoae: 3atMeHust CoaHua u
JlyHBl, 11BETA TeJI, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)

TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,

dboToanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

OmneiTel Pesepdopna u miuaHeTapHas MOJENb aToMma.

Mopens aroma bopa

HCHYCKaHI/IC H IIOTJIOMICHHUEC CBETA aTOMOM. KBaHTHI.

JInnelyaTeie CIIEKTPBI
PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IydeHHs

Crpoenune aromHoro szapa. HyxionHas wmoxens

aToMHOTO siapa. M30Tomnbl

PannoaktuBHbie npeBpamienus. [lepuon nomypacnana

ATOMHBIX AOCP

H,Z[epHBIC peaknuu. 3aK0HEBI COXPAHCHUSA 3apssAOBOTO U

MacCCOBOI'O YHCECJI

DOHeprusi CBsA3M aToMHBIX sjuep. CBA3p MacChl U

9HEPTUn

Peakuuu cuHTe3a u genenus anep. McTouHuMKH

sHeprun CoJiHLA U 3BE3NT

SnepHas osHepretuka. JleicTBHE paguMOaKTHBHBIX

U3ITyYEHUH Ha )KUBbIE OPraHU3MBbI

[TpakTrueckue pabOTHI:

HaGmoieHne CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB
U3ITyYeHUsI.

UccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY TyTH (110 poTOorpadusim).

W3mepenue paaroakTUBHOTO (OoHA

duzuyeckue SBICHUS B MPUPOJAE: ECTECTBEHHBIN
PaINOAaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,

pPaaArO0aKTUBHOC H3JIYUCHUC IMPUPOAHBIX MHUHCPAJOB,



JIEeUCTBUEC pPaaAnOaKTUBHBIX HSqueHHﬁ Ha OpraHusm

YCJIOBCKa

1912 Texnuueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUYaTbHBIN JO3UMETp, kKaMepa Buibcona



ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHNUSA K MPeIMETHBIM pe3yJabTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpamMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PI'OC

[lonumanue ponu (QU3MKKM B  HAYYHOH KapTUHE  MHPa;
c(hOopMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUI IPUPOJBL, O POJIU IKCIEPUMEHTA B
¢buzuke, o cucremooOpasyromeid poiu GUINKA B Pa3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKM U TEXHOJIOTHUH, 00 3BOJIOLHUH
(bU3MYECKUX 3HAHUN W UX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJE POCCHUICKMX M 3apyOeKHBIX YUYEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYIKAIOLIETO

MHpa, Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M MOJ€), O IBMKEHUH Kak
crocobe CyIIeCcTBOBaHUS MarepuH, 00 aTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOCHHMS BEIIECTBA, O (DPU3NYECKOW CYIIHOCTH SIBICHHI
IIprUpoOaAbI (MeXaHI/ILIGCKI/IX, TCIJIOBBIX, OJICKTPOMArouTHLIX U
KBAaHTOBBIX); YMEHHE pa3luuaTh SBICHHS 1O ONHCAHHIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOIMIUX
IaHHOe (U3MUECKOE SIBIICHHE; YMEHHE PACIO3HABaTh IMPOSBICHHE
HU3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUM B OKpYyKaroumeM MHUPEC, BBIACIIAA

UX CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHHHOIO arrapara 1 CHUMBOJIMYECKOI'O
SA3bIKa (1)I/ISI/IKI/I N HUCIIOJB30BAHUC UX IJIA PCIICHHA y‘IC6HI)IX 3aaad,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/I6 SIBJICHHA U

MIPOLIECCHI, UCTIONB3YS (QyHIaMEHTAIbHbBIE U SMIUPUYECKNE 3aKOHBI
YMeHHe omnHChIBaTh HM3Y4YCHHbIE CBOWCTBA Tel U (hu3nyecKue
SBJICHUS, UCTIONB3Ys PU3NUECKUE BETUUMHBI

Bianenne ocHOBaMM METOJOB HAYYHOTO IIO3HAHUSA C YYETOM

coOuroIeHHs TTPaBUII 0€30MacHOTO TpyAa: HalbIroAeHue (PU3MUECKUX

SIBJICHUU:



YMEHHE CAMOCTOSITEIBHO COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY
W3 AaHHOTO Habopa 000pyMOBaHMS IO HHCTPYKIIMH, OIMUCHIBATH XOJ]
OTIBITA U 3aMHCHIBATh €T0 PE3YIbTATHI, (HOPMYITHPOBATH BHIBOIBL;
INPOBCACHUC TIPAMBIX W KOCBCHHBIX I/ISMCpCHI/Iﬁ (1)I/I3I/I‘~ICCKI/IX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh WU3MEPEHHs, CaMOCTOSTEIBHO
coOuparh 3KCHEPUMEHTAIbHYIO YCTAHOBKY [0 HHCTPYKIIHH,
BBIUKCIISATh 3HAYCHHE BEIUYMHBI M aHAIU3UPOBATH IOTYYCHHBIE
pe3yabpTaThl ¢ Y4YE€TOM 3aJaHHOM IIOIPEIIHOCTH pe3yJbTaTOB
U3MEPEHHUI;

MOPOBCACHUC HCCIIOXHBIX SKCIICPUMCHTAJIBHBIX I/ICCJICI[OBaHHﬁ;
CaMOCTOSITENIbHO COOMpAaTh JKCHEPHUMEHTAIbHYIO YCTAaHOBKY U
IIpOBOAUTD HCCIIECA0BAHUC 10 HHCTPYKIUHU, MNpeaACTaBJIATH
MOJIy4EeHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BHUJE TaOJIHUI U
rpaduKOB, yYWTBHIBaTh TOTPEIIHOCTH, JIEJNaTh BBIBOABI IO

pe3ylibTaTaM UCCICAOBAHUA

[TonnmManue  XapakTepHBIX CBOWCTB  (PU3MYECKUX  MOJeieH
(MarepuanbHas TO4YKa, aOCONIOTHO TBEPAOE TEIO0, MOJACTU CTPOCHUS
ra3oB, JKUJIKOCTeM M TBEPABIX TeJ, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOJCJIb aTOMHOI'O ;mpa) U YMCHUC NPUMCHATH UX IJIA

00BbsACHEHUS (PU3UUECKUX MPOIIECCOB

YMmeHue oObACHATh (U3NUYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCJIE UM B KOHTEKCTE CHUTYalMd NIPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYUHHO-CIICICTBEHHBIE CBS3H
U CTpOUTH OOBSICHEHHE C ONOpOM Ha W3Y4YEHHBIE CBOWCTBA
(Gu3NYeCKuX SIBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIIN

YMmeHue pemaTh pacu€rHble 3agaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCIIONIb3Ysl 3aKOHBl U (OpPMYJIbl, CBS3bIBAIOLIME (UINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJayH,
BBISIBJISITh HENOCTAIOIINE JaHHbIE, BBIOUPATH 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE /1711 €€ pellieH s, UCTI0JIb30BaTh CIIPAaBOYHBIE IaHHbIE,
MIPOBOJUTH PACYEThl U OLCHUBATH PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUNHBI; YMEHHUE ONPEAEIATh Pa3MEPHOCTD

(U3NIECKOI BETUYNHBI, TIOIYYEHHOW TIPU PEIICHUH 3a/1a4H
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YMeHue XxapakTepu3oBaTb IPHUHLUIBI JEHCTBUS TEXHUYECKHX
YCTPOHCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKUX MPOLIECCOB MO UX OMUCAHUIO, UCIIOJIb3YsI 3HAHUS O
CBOMCTBaX (PM3MYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMCPHOCTHU

YMeHHe WCIoNb30BaTh 3HAHUS O (U3WYCCKHX SBICHHUSX B
MOBCETHEBHOM KM3HM Uil oOecrieueHus Oe30MacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMH  NPUOOpaMH M TEXHUYECKHUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3/J0pOBbS U COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOIICH cpene; MOHHMMaHUe
HEOO0XOAUMOCTU TPUMEHEHUS JOCTIKEHUH (DU3UKKU M TEXHOJOTHM

IJId palquOHaJIbHOI'O IIPUPOA0IIOJIb30BaAHUSA

OneIT moucka, MpeoOpa3oBaHUsA U TMPEACTABICHUS HHPOpMAIUU
(U3MYECKOTO COJEp)KAaHUSI C HCIOJIB30BAHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI; yMEHUE OLIEHUBATh JJOCTOBEPHOCTh
MOJIy4eHHON WH(GOpMAalMd HAa OCHOBE WMCIOIIUXCS 3HAHWA U
JOTIOJTHUTEIBHBIX ~ MCTOYHHUKOB; YMEHHME HCIIONb30BaTh  IPHU
BBITIOTHEHUH YYEOHBIX 3aJlaHuil HAyYHO-TIOMYJISIPHYIO JIUTEPATypPy
(bu3MYecKoro coaepKaHus, CIIPABOUYHbIE MaTEPHAIIbI, PECYPChI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMHU IPeoOpazoBaHUs
vHpopMalui U3 OMHOW 3HAKOBOM CHCTEMBI B JPYTylO; yMEHHUE
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJIBKHUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon ITpoBepsiemMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe nBwkeHue. MarepuanbHas Touka. (Cucrema OTcyéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE JiBUKeHuE. CpeaHsist ckopocTh. PopMyina s
1.2 BBIYUCIICHUS CpellHell ckopocTh: v = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€jIa OT
BpPEMEHH B CIIyyae paBHOMEPHOTO IPSIMOJIMHEMHOTO ABHKEHUS:
1.3 X0)=xo +0
I'paduku 3aBUCUMOCTH OT BPEMEHHU JJsl NMPOEKLUHUU CKOPOCTH, MPOEKLIUHU
NEPEMEILEHUs, ITyTH, KOOPAMHATBI IIPH PAaBHOMEPHOM IPSAMOJUHEHHOM
JBUKEHUH
3aBUCHUMOCTb KOOpPAMHATHI T€ja OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOI'O
IPSIMOJIMHEMHOTO JBUKCHHUS
Sx(D)=Vo, *1+ay* ;
@opMmyJibl Ui OPOEKIHUH NEPEMEUICHMs], TPOEKIMH CKOPOCTH U IPOEKLUUU
YCKOPEHUS IIPH PaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBHYKEHUU:
2
1.4 s_\.(r)=u0|‘.-r+ax-%,
v.()=y,, +a,-t,
a.(f)=canst,
u:l.: - Uh.: =2a.s,
I'paduku 3aBUCUMOCTH OT BPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOSKLIUU
CKOPOCTH, NPOEKLIUU IIEPEMEINEHUS, KOOPAUHATHI IPU PaBHOYCKOPCHHOM
MPSIMOJIMHETHOM JBUKEHUU
CBoboanoe nasnenue. GopMyiibl, ONUCHIBAIOIINE CBOOOAHOE MaJEHUE Tela I10
1.5 BEPTUKAIM (JIBUKEHUE Tella BHM3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU

3emnn). I'paduku 3aBUCUMOCTH OT BpEeMEHM MJsl HPOEKIHUHM YCKOPEHUs,



1.6

1.7

1.8
1.9

MPOEKIUM CKOPOCTH M KOOPAMHATBl MpPH CBOOOJHOM MaJ€HUM Tejla II0
BEPTHUKAIN
CKopocTh paBHOMEpPHOTO JIBKEHHMS Tejla IO OKpYyKHOCTH. HampasneHue
CKOPOCTH.

®opmysa A BBIUUCIEHHUS CKOPOCTU Yepe3 pajinyC OKPYXKHOCTH WM INEPUOJ

oOpareHus:
27R
V=TT

LenTpocTpemutensHoe yckopenuwe. HampaBieHne EHTPOCTPEMUTEIBHOTO
yckopenusi. Dopmyra sl BBIYUCICHUS yCKOPEHUSI:
2
a. = v
"R

®opmyiia, cBSI3bIBAIONIAS IEPUOJ U YACTOTY OOpAICHUS:

Macca. IInoTHOCTE BellecTBA. cDOpMy.]'IEI JJIA BBIYUCICHUSA IINIOTHOCTH .

_m
P=7

Cuna — BektopHas gusnueckas BennanHa. CIIoKeHUe CUIT

SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akoH HeroTona:

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHIIbI, JEHCTBYOIIEH
Ha TEeJIo

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

FE—»I =-F

1-2

TpeHHe TIOKOs 1 TPCHUC CKOJILIXKCHUA. CDOpMy.TIa JJI BBIYUCIICHUA MOYJIsI CUJIbL

TPCHUA CKOJIbKCHUS:



Hedopmarus Tema. Ympyrue m Heynpyrue nedopmanuu. 3aKOoH YIPYroi

nedopmaruu (3axoH ['yka):

F=k-Al

BcemupHoe tArorenue. 3aKOH BCEMUPHOIO TATOTEHUS:

FeG. m, -in:

I’

Cuna 1spKecTu. Y CKOpeHHe CBOOOTHOTO MaCHMS.
dopMyra 11 BEIYUCICHUS CHIIBI TSHKECTH BOJW3HM MOBEPXHOCTH 3emun: F =
mg.

JBwmxenue manet Bokpyr ConnHua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs 1 neperpysku
I/IMHy.HBC TCJIa — BCKTOPpHAasA (I)I/IBI/I‘-IGCKaSI BCJIIMYHNHA.

p=mvo

Nmnynse cucremsl Ten. U3sMenenne nmmyibca. My nbe crsbl

3aKOH COXpaHEHUs UMITYJIbCa JJIA 3aMKHYTON CUCTEMBI TEII:
D=my0, +m,0, =const
PeakTuBHOE IBUXKCHUE

Mexanunyeckas pabora. @opmyna A BEIYUCICHUS PaOOThI CUJIBI:

A=Fsocoso

Mexauuueckass MOIITHOCTE:

n=4
t

Kunernueckas n noreHumanbHas sHeprus. Popmya a1 BBIYUCICHUS
KUHETHUYECKON DHEPIUU:

2
nmv
E. = S




1.19

1.20

1.21

1.22

1.23

TeopeMa 0 KMHETUYECKOMN OHCPI'UH. qDopMyna JJIs1 BBIYHMCIICHHUA
HOTCHHI/IaJ'IBHOI\/JI OHCPIHUU TCJia, IOAHATOIO

HaJ 3eMuéii:

Ep =mgh

MexaHuyeckasi SHEpPIrus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHN4eCcKol sHeprun. PopMmyiia 1Jid 3aKOHa
COXPAHEHHUS MEXaHUYECKON SHEPTHUU B OTCYTCTBHUE CHJI TpeHUs: £ = const.

IIpeBpamnieHue MEXaHM4YECKOM SHEPTUH IIPU HAIMYUU CUIIBI TPCHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peryar. Mowmenr cwitel; M - FI.

VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
[MoxBwxHbIN 1 HenoABMXKHBIN 0510KkU. KITJ] mpocThIX MeXaHU3MOB,

‘]] _ -41]0:[‘3333.3
‘%m‘t €HHa A

JlaBiienue TBEpIOTO TENA.

(DopMyna JJIs BBIYMCIICHHA JAaBJICHUA TBépI[OFO TCia:

£
p_S'

Jasnenue raza. ATMochepHoe JaBlIeHHE.

FHI{pOCTaTI/I‘-IGCKOC JaBJICHUC BHYTPH ) XKUAKOCTH.

(DOpMy.TIa JJI1 BBIYUCJICHUS OABJICHUA BHYTPH ) KUAKOCTH!

P=pgh+p o,

3akon [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Dopmyna s ONPEACIICHHUsS] BBITAJKUBAIOIIEH CHIIBI,

,HeﬁCTByIOIHCﬁ Ha TCJI0, HOI‘p}I)KéHHOC B X KMAKOCTB MJIHU I'a3:

Fag =pgV



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Ycnosue nnaBanus tena. IlnaBanue CYAOB 1 BO3AYXOIUIaBAHUEC

Mexanndeckue Kosie0aHUsA. AMIUIMTYAa, TEPHUOJ W YacToTa KoJieOaHUH.

®dopmyia, CBA3BIBAIOIIA YACTOTY U MEPHO KOJICOaHUH:

1
V=——

T

MaremaTtuueckuid M TPYXKUHHBIA MaATHUKH. [IpeBpallleHue sHEpruud mnpu

Kos1e0aTeIbHOM JIBUKEHUN
3aryxatomue konebanus. Beinyxnennsie konedanus. Pezonanc

MexaHu4YeCcKHe BOJIHEI. HpO)IOJ'IBHBIC " MMOIICPCYHBIC BOJIHBI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

r=v-T

3ByK. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpa)keHUE 3BYKOBOU BOJIHBI Ha I'PAHUIIE
ABYX CpcU. I/IH(i)pa?,ByK " YJIBTPAa3BYK

Ipakmuueckue pabomuol

N3mepenue cpenHel MIOTHOCTU BEILIECTBA; apXMMEIOBOM CHIIBL; HKECTKOCTU
MPYKUHBL, KO3 (PULIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIbI TPEHUS, CHUJIIBI
YOPYTOCTH; CPEAHEH CKOPOCTH ABMKEHUS OpyCKa MO0 HAKIOHHOW IMIIOCKOCTH;
YCKOpeHHUs Opycka TpH ABMKEHUU IO HAKJIOHHOM IUIOCKOCTH;, YacTOThI U
neprofa KojlebaHWii MaTEeMaTHUeCKOro MasTHHKA; 4YacTOThl M TMepuoja
KoJieOaHU# MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YOPYTOCTH MPHU MOABEME Tpy3a C MOMOIIBIO HEMOJBUKHOTO
0J10Ka; paboThI CUJIBI YIPYTOCTH NP MOAbEME IPy3a C OMOILBIO ITOABHKHOTO
O1oKa.

HccrnenoBanne 3aBUCUMOCTH apXHMMEIOBOH CHIIBI OT 00BEMa MOTrpYyKEHHOH
YacTH TeJa U OT IVIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEN CHIIBI
OT MAacCChI TCJia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CUJIbI HOPMAJIbHOI'O AABJICHUS WU
OT pojia MOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIEHU
nedopMaIu IpyKUHBL; YCKOPEeHUs OpyCcKa OT yriia HaKJIOHA HAINPABIISIONICH;
neproja (4acToThbl) KoJeOaHW HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIepruo/ia
KoJe0aHui MPYXKUHHOTO MAasTHHKA OT Macchl rpy3a M KECTKOCTU MPYKHUHBI;
WCCIIeIOBaHNE HE3aBUCUMOCTH TMEpHoJa KOoieOaHWN HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS pbluara

Dusuueckue A6NEHUS 8 npupode: MNpUMCPbl ABWXXCHUA C PA3JIMYHBIMHA

CKOpPOCTSIMH B KMBOUM W HEXKUBOM MPUPOJE, ACHCTBUE CUJIBI TPEHUS B IPUPOJIE



1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.10

W TEXHUKEe, MPHUIWBBI M OTJIMBBI, ABMKEHUE TUIaHeT CONHEYHOW CHUCTEMBI,
pEaKTHUBHOE JIBI)KEHUE KUBBIX OPTaHU3MOB, PhIUard B TEJIC YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBleHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PBIO, BOCTIPUSATHE
3BYKOB KHUBOTHBIMH, 3€MJICTPACEHHE, CECMHUECKUE BOJIHBI, IlyHAMH, 9XO

Texnuueckue ycmpouicmea: CUUAOMETP, NaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUS, TUHAMOMETpP, MOMIIUIIHUKHN, PAKEThI, pblYar, IMOABWKHBIN U
HEMOJIBIKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTH, IPOCThIE MEXAaHU3MEI B OBITY,
COOOIIAIONIHECs COCYAbl, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMUECKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOW HACOC, apeoOMETp, IXOJOT,

HCIIOJIb30BaHUE YJIBTPa3BYyKa B ObITY U TEXHUKE
TEIIJIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUHM  CTPOCHHS
BeliecTBa. Mozenu TBEPAOTO, KHUIAKOTO U ra3000pa3HOT0 COCTOSIHUM BEIIECTBRA.

Kpucrammuaeckue u amopdHbIE Tena

I[BI/I}KGHI/IC qaCTull BCUICCTBA. CBs3b CKOPOCTH ABWIXKCHUA YaCTull C

Temneparypoil. bpoyHosckoe aBmkenue, nuddysus
CmaunBaHUE M KallWUISIPHBIE SIBJICHUS

TenoBoe pacivpeHue u cxarue

TennoBoe paBHOBECHE

Buytpennsst sneprus. PaGorta u Temnonepenada Kak CrHocoObl W3MEHEHHUS

BHYTPEHHEH 3HEpruu
Buns! Tenonepenaun: TeMI0NPOBOIHOCTh, KOHBEKIUS, U3TyUCHHUE
HarpeBanne u oxnaxzaenue Ten. KomauuecTBO TeIOTh. Y enbHas

TEIUIOEMKOCTD:

O=cm(t,—t,)

3aKoH COXPAHCHUSA SHEPruu B TCINJIOBBIX IIpOHECCAX. YPaBHCHI/IC TCIJI0BOT'O

OastaHca:

O +0, +..=0

Ucnapenne m xonaeHcauus. M3MeHeHHME BHYTPEHHEW SHEpPrUM B IMpOLECCe
HCHapeHuss W KOHJeHcauuu. KumneHue KUIKOCTH. YelbHas TerioTa

napoo6OpazoBanus: L = O/m



2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

Bnaxxnocts BO3JyXa

[lnaBnenne u kpucrammzanus. 3meHeHWe BHYTpPEHHEW OHHEPrUU MpHU

TUTaBJICHUU U KpUCTAJIJINU3AallH. VI[GHLHEUI TCIJIOTA IIJIaBJICHUA

BHyTpeHHsIsT SHeprusi cropaHusi TOIUIMBA. YJAelbHas TEIJIOTa CrOpaHUA

TOIIMBA: ¢ = Q/m

[Ipunuune! padote! TemnoBbix aAurareneil. KITJ[ rermoBoro apuratesns

Ipakmuueckue pabomol

N3mepenue yaenbHON TEMIOEMKOCTH METAIIIMYECKOTO IWIMHIPA; KOJIMYECTBA
TEIUIOTHI, IMOJIyYEHHOTO BOJOM KOMHATHON TemmepaTypbl (PUKCUPOBAHHOM
Macchbl, B KOTOpPYIO OIlyIIEH HarpeTbli LWIMHIAP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThiM LWIMHAPOM, IIOCJIE OIyCKAHMS €ro B BOAY KOMHATHOM
TEMIEPATYPbl; OTHOCHUTEIBHON BJIAXKHOCTH BO31YyXa; YACJIBHON TEIUIOTHI
IaBiaeHus Jpaa. lMcciaepoBaHue MW3MEHEHMS TeMIIEpaTypbl BOABI  IIpU
Pa3IUYHBIX YCIOBMSX; SIBJICHUS TEMJI00OMEHa NMPU CMEUIMBAHUU XOJIOJHOW U

ropsiuei BOJBI; MpoIiecca UCTapeHUsI

Qu3zuueckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKCHUE M KAMMIUTSIPHBIC
SIBJICHUSI B TIPUPOJIC, KPUCTAUIBI B IpUpoe, n3nydenue ColHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHEra

Texnuyeckue  ycmpoiicmea: — KalWUIAPBL,  TPUMEPHl  HMCIIOJIBb30BAHHUS
KPHCTAJIJIOB, )KHIKOCTHBIA TEPMOMETP, TaTYMK TEMIIEPATYPbI, TEPMOC, CHCTEMa
OTOIUICHUS JOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBasi TypOWHA, JBUTATEINH

BHYTPEHHETO CTOPAHHUSA

OJIEKTPOMAT'HUTHBIE ABJIEHUSA

Onextpuszanus Tein. J[Ba BUaa 3JeKTpUUECKHUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

Onexrpuueckoe nosne. HanpsoxkéHHocTh snekTpuueckoro mnois. IlpuHnumn
CYNEPIO3ULNH NIEKTPUUECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocutenu »snextpuueckux 3apsiioB. JleHCTBHE HIEKTPUUECKOTO TMOJsA Ha

3JIEKTpUYECKUE 3apsAabl. [[pOBOAHUKH U JUIIEKTPUKU



3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTostHHBIM A51eKTpUUeCcKUil TOK. [lelicTBHs anekTpruueckoro Toka. Cumia Toka.
Hanpsixenne.
I=q/t, U=A4/4

DIIEKTPHYECKOE COTPOTHUBIICHHE. Y ICTBHOE SJIEKTPUIECKOE COMPOTUBIICHHUE:
R =pl/S

3akoH Oma ans y4yactka snekrpuyeckoit nenu: [ = U/R

HOCJ’IGI{OB&TCJ’IBHO@ COCIMHCHHNEC MMPOBOJHUKOB!
. T_TT T . _
I,=I,: U=U,+Uy: R=R +R,
HapannenLHoe COCAMHCHHUC IMPOBOJHUKOB PABHOI'O CONIPOTUBJICHUS:

UIZU::I:IﬁI::R:%.

CMenranHbIE COCAUHCHUS ITPOBOAHUKOB

PaGota u momrHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH J>oyins — Jlenua:

O=I"R-t

OnbiT Opcrena. MarHutHoe Moje OpsIMOTrO MPOBOJHUKA C TOKOM. JIMHUM
MAarHUTHON UHIYKIIUU

MarsuTHOe II0JIe IIOCTOSHHOTO MarHura. BzamMoJelcTBHE NOCTOSHHBIX
MarHuTOB

JleficTBHEe MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM

Omnbitel @apazes. SIBneHue anekTpoMariuTHoN nHAYKIuU. [Ipasuno Jlenna
Ipaxmuyeckue pabomuol

HN3MepeHne  3IEKTPUYECKOTO  COMPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pCSI/ICTopBI, naMnqua), OT HAIIPAKCHHA Ha KOHIAX MPOBOAHHKA,; 3aBUCUMOCTU



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

COIIPOTUBJICHHUA OT AJIMHBI IPOBOAHUKA, INIOMAAN €TO IMMOIIECPEUHOTO CCUCHUA U
YACJIBbHOT'O COITPOTUBIICHHA.

HpOBepKa npaBujia U1 SJICKTPUYCCKOT'O HAIIPSKCHUS IIPU ITOCJICAOBATCIIBHOM
COCAMHCHNHN IPOBOAHUKOB, IMpaBUJIa JIA CHUJIbI JJICKTPUUCCKOTO TOKa IIpH

napaisIeJIbHOM COCANHCHUHN ITPOBOJAHHUKOB (pCSI/ICTOpBI u naMnqua)

Qusuueckue sA6NeHUs 8 Npupode: DIEKTPUUECKHE SIBICHUA B arMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE T0JI€ 3eMIIH, Ipeiid mOoIr0CcoB,

POJIb MAarHuTHOTI'O ITOJIA IAJId )KU3HU Ha 3CMJ'IC, MOJIAPHOC CUAHUEC

Texnuueckue ycmpoticmea. 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETUYMK DJCKTPUYECKOH DHEPIUHU, DIEKTPOOCBETHUTEIbHBIE HPUOOPBI,
HarpeBaTeIbHBIC AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUIECCKUE
MIPEIOXPAHUTENH, AJIEKTPOMArHUT, AJIEKTPOJABUIaTENlb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

DnexkTpoMarHuTHble BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH

JlyueBas monenb cBeta. [IpamMosinHEHOE pacCIpOCTpAaHEHNE CBETA

3akoH oTpaxkeHus cBeTa. [1mockoe 3epkano

[Ipenomnenne cBeta. 3aKOH NMPENTOMIIEHHSI CBETA

Hucnepcus ceera

JInnza. Xon nydel B nuH3e. POKyCcHOE paccTosiHuE IUH3bl. OnTHYecKas cuiia
auH3el: D = 1/F

I'na3 kax ontuyeckas cucreMa. OnTuueckue npruOopbl

Ipaxmuueckue pabomuol

N3mepenue onTrueckoi cuiibl cCOOMparoIieil TMH3bI; (POKYCHOTO PACCTOSHUS
coOuparo1ei JTMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEPOB MPEAMETa U U300paKeHus,
KOT/la TpeIMeT pacloyIoKeH B JBOMHOM (OKyce), TMoKazaTels MpeToMIICHUs
CTEKJIA.

HccnenoBanme cBoiicTBa H300pa)KeHHs, TOIYUYEHHOTO C TOMOIIBIO
coOuparomiell JTMH3bI; N3MEHEHHU (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JINH3;
3aBUCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOIO JIy4ya OT yrja MaJeHHUs Ha TpaHHULe
«BO3JlyX — CTEKJIO»

Qusuueckue snenus 6 npupode. 3atmenus Connua u JlyHbl, IBeTa Te,
OTNTHYECKHUE sBJIeHU B aTMoc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)
Texnuueckue ycmpoticmeéa: OYKH, TepHCKol, ¢doToanmapar, ONTHYECKHE

CBE€TOBOAbI



4.1

4.2

43
4.4
45

4.6

4.7

KBAHTOBBGIE ABJIEHUA

PanmnoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydenus. Peakiuu ansda-u Oera-

pacnana

OmnbiTel Pesepdopna mo paccesnuro anbga-yactun. [lnanerapnas Mopenb

atoMma

CocraB aTroMHOrO0 siapa. M30Tomnbl

[Tepron nonypacnaga aTOMHBIX SIAEP

Snepubie peakuuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MACCOBOTO YHCEI

Qusuueckue sA6NeHUsA 8 Npupooe: ECTECTBEHHBIM pPaJUOAKTUBHBIA (OH,
KOCMUYECKHE JIy4H, PaJUOaKTUBHOE H3Iy4YCHHE MPUPOIHBIX MHHEPAOB,

JEHUCTBHE PAJUOAKTUBHBIX U3JIyUYE€HUN HA OPTraHU3M 4€JI0BEKA

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas sHepreTHKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» dusuka: 7-i knace: 0a30BbIN YpOBEHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkimonepHoe oduiectBo «M3aarensctBo «IIpocBerienner

» ®dusuka: 8- kacc: 6a30BbIN ypoBeHb: yueOHukK, 8 kinacc/ [lepoimkun U. M.,
HBanoB A. U., Axunonepsnoe oomectBo «M3narensctBo «IIpocsemienue»

» ®usnka: 9-i knacc: 6a30BbI ypoBeHb: yueOHuK, 9 kiacc/ [leppimkun . M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIinoHepHoe 0OLIECTBO

«3parenscTBO «IIpocBenieHne

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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