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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « uznkay.

Copnepxkanne mporpaMMbl MO (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS M OpPraHU3alUI0 H3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (u3MkKe Yy4YUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma no u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), mpejaraet NpuMEpHyI0 MoCIeq0BaTENbHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS TMPEIMETHOTO COJCPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbIO OKa3aHHUs METOJUYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3ydaeMbIX XHUMHEH, OWONorued, acTpoHOMHUEH U (HUIUIECKOU
reorpagued, BHOCUT BKJIAaJ B E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
NpeloCTaBisieT HauOoJiee SCHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAHMs, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO 00pa3oBaHUS B CTPYKTYpEe OOIIETo
0o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

WN3yyenne @usuku Ha 0a30BOM ypOBHE TpearosiaraeT OBJIaJEHUE
CIENYIONMMHA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIONUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;

e UHTEPIPETHPOBATH  JAHHBIE W  KCIOJb30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B KoHunenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanyu, peagu3yOIMIMX
OCHOBHBbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pelIeHHEM



Komnerun Munucrepctsa npocseienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexaopst 2019 r. Ne ITK4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3yYCHHS
OCHOB CTPOCHUSI MaTEePUH U (PyHTAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe MpEACTaBICHUN O poyid (U3UKKU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poecCHOHATLHON AeSTETHPHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHue 3TUX Liefed mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIeYUBACTCA PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTeHNe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

npruoOpeTeHUEe YMEHUN ONKCHIBATh U OOBSICHITH (DU3NYCCKUE SIBIICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHUA;,

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCTIOJIb30BAHNUEM bu3nIecKuX MoJIeTICH, TBOPYECKUX U
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJI0aTh PUPOIHBIC SBJICHHUS W BBITIOJIHSITH OIBITHI,
1abopaTtopHble pabOTHI M AKCIIEPUMCHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IIPUOOPOB;

ocBocHHE TIPUEMOB PabOThI ¢ MH(POpPMaLUEH (U3HMUECKOTO COMEpIKAHMS,
BKJTIIOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKECHUSIX (DU3UKHU, aHATIHU3 U
KPUTUYECKOE OLICHUBAHKE WHPOPMAIINY;

3HAKOMCTBO €O c(hepamu TpoeCcCHOHATIEHON EeATeTbHOCTH, CBSI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UYCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obpasoBanus oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTEIb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, CucKa SKCIEPUMEHTANIbHBIX 33JaHuil, MpejiaraeMblx B paMKax
OCHOBHOTO TOCYJJApPCTBEHHOTO dK3aMeHa 1o (pU3uKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®uszuka — Hayka o mnpupone. fABneHus npuponabl. OU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemHocTs u3Mepenuit. MexayHapoaHasi cucTemMa eIMHHUII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUeCKUX SBJICHUH C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. @uznyeckue mpuOOPHI U MpOLEAypa NPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenve UEHBI ASNEHUS KAl U3MEPUTEIHHOTO TpUOopa.

2. M3mepenue paccTosTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue Temmeparypsl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4YeM OOJIbIlIe BHICOTA
yCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaummoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIMYeCKnX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.



2. HabGmonenue nuddyzum.
3. HaOmionenue  siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHUIL] BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psaoB (C  HUCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbIThI IO HAOIIOACHUIO TEIIOBOI'O PACHIMPEHUSI Ta30B.
3. OmnbITH MO0 OOHAPYKEHHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPABHOMEPHOM IBHKEHUHM. Pacuér myTtu u
BPEMEHU JBUKEHHUS.
SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHS] CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozencTBHs Ten. Cuina ynpyroctd M 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHUS U CHJIA
TsokecTu. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIMPABJIEHHBIX MO OJHOUN mpsiMol. PaBHoneicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaOnroneHue MeXaHUUYECKOTO ABUKEHHUS Tela.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.
3. HaOmtonenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJIEHCTBUM TEII.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMsI (LIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jaliee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHS OpycKa WM Iapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CUJIBL.

5. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



HaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS J1aBiieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa ot oObéma, TemrepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS J>KHIKOCTH OT TIyOwWHBI. [ mapocraTnyeckuid
napagokc. Coobmraronirecs: Cocyanl. [ mapaBInyeckne MeXaHu3MBbl.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpuyuHbI CyliecTBOBaHUSA
BO3yIIHONW 00o0nouku 3emiu. OnblT Toppuuennu. M3mepenue armocdepHoro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.

JlericTBue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX Teso. BelTamkuBaronas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JAAaBJIEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBinenue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHMOCTh BBITAJTKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW dYacTh
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YCJOBHME IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS TIJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
KUJKOCTh YaCTH TEJNA.

2. OnpeneneHue  BBITAJIKUBAIOIIECH  CHUJIbI, JCHCTBYIOIIEHM Ha  TeJo,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHMBAKOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTpyKEHHOU B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIpENICIIEHNE €€ TPY30I0ABbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS ILIOCKOCTh. [IpaBmio

paBHOBecus pbluara. lIpumeHeHue TmpaBuja paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpallieHre OJTHOTO BU/Ia MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Tela

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUU.

Mogenu TBEPIOrO, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJISPHO-KNHETUYECKOH TEOPHH.
CMaurBaHMe U KaWULIPHBIE sIBIEHUS. TeroBoe pacluupeHue 1 CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKCHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIUU:
Terionepeaaya U COBEPILEHUE paboTHI. Bunbl TEIUIONEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKLUS, U3ITyUYECHHE.

KonnuecTBo TenmnoTel. YenbHas TEMIOEMKOCTh BeLIECTBA. TeNIo00MeH U
TEIUIOBOE paBHOBECUE. YpaBHEHUE TeImioBoro OanaHca. IlnaBnenue u
OTBEPJAEBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u koHzaeHcarus. Mcmapenme. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbhl KHIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BnaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner padotsl TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TenoBble ABUTATENN U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBleHn CMaYMBaHMS U KaMMJUTSIPHBIX SBIICHUM.
Habmoienue TermmoBoro pacumpeHust Tedl.

W3meHenne naBieHUs Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWM WA
OXJIKICHUH.

[TpaBuiia u3MepeHus TeMITepaTyphl.

Bune! Teronepenayn.

OxJaxieHue Ipu COBEPIIICHUN padOTHI.

Harpesanue npu coBepiiieHUN paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUTOEMKOCTEHN Pa3TMYHbBIX BEIIIECTB.

. HaOmroienue KureHus.

. HabnroeHne moctossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBleHUs BO3yxa B 0aJUIOHE IITTPUILIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPYyOKE OT TeMIIepaTyphl.

HaOntonenue w3MeHeHUsT BHYTPEHHEH OSHEpPruM Telna B PE3ysbTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBI€HHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW WU
ropsi4ei BOBI.

OnpeneneHue  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpU
TEMJI000MEHE C HATPEThIM METATTUYECKUM HUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue y1eapHON TEIUIOTHI IJIABJIECHUS JIbJA.

Pazngen 7. DjekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa JIEKTpUYECKUX 3apsafoB. B3ammopelicTBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aHMOJEHCTBHSA
3apsKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYINEPIO3UINH IEKTPUUECKUX M0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsijoB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKM U  AUAIJNIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKA.
WMcTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKHJIKOCTSIX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHHUKA. YIETbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHUE
ITPOBOJIHUKOB.

Pabora ® MOHIHOCTH »dJeKTpuUuYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH ISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelWCTBHE  MOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nose. MarHuTHOE moJie 3eMJIM M €T0 3HAYEHUE NI )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTHOE TOJie  AJIEKTPUYECKOro Toka. IIpuMeHeHwue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TOJISl HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSHHOIO ToKa. lcmonb3oBaHWE >IEKTpOJBHUraTesici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DJIEKTPOreHeparTop. CnocoOb1 MOJTy4YEeHUS AJIEKTPUYECKOM SHEPTHUH.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DneKkTpu3aius Tel.
JIBa po/1a 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICCTBHUE 3aPSIKEHHBIX TEJl.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKM U JUAJIEKTPUKH.
MoenupoBaHU€ CUIIOBBIX JIMHUAM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlericTBUS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. BzanmopencTBue mNoCTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoennpoBaHr€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMATHUTHOM UHAYKIIHUH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBiCHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAONIOACHUIO DJEKTPU3AMM Tel MHIAYKIMEHW W 1pu
COIIPUKOCHOBEHUU.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IIPOBOJHUKHA U
JTVRJIEKTPUKHU.

COopka 1 npoBepka padbOThI JEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
W3mepeHne u peryJinpoBaHUE CUIIbI TOKA.

N3mepenne n peryJnpoBaHue HAIPSKEHNUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOp, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
COIIPOTHUBJIEHUS IPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAIN IIOIEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKECHUA IMPU IOCIEI0BATEIbHOM
COEAMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNApAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHue MOUIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BEAMHEHUH U Pa3/ICTICHUH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJCHUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.

21. OnBITBI IO HUCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanuueckoe pABwkeHHEe. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCUTENIBHOCTh MEXAaHMYECKOIO JBWKECHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBH>keHue. HepaBHOMEpHOE NpsIMONMHENHOE IBMKeHUE. CpelHsas U MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHelHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHHE MO OKpYKHOCTU. Ilepumon u vacrtora oOpaiieHus.
JIuneliHas u yriaoBas cKOpocTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMD CynepnO3uLnN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: Cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue tutaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTh u neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynee Tena. M3menenne nvnyinbca. UMmynbe cHilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, YHpyrocTH,
TpeHusi. CBsA3b 3HEpruu U padoThl. [loTeHManbHas SHEPTUs Tena, MOJIHATOrO Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus CKaTtou npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMUeCKOro JBHXKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

OoTCYéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTEd W TPACKTOpUW ABUIKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSL.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue nBuKeHUs Tela Mo OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKuX SIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabuHeTa (PU3HKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

Habnrogenue paBeHCTBA CUIT IPU B3aUMOJICUCTBUM TEJl.

M3meHeHnne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUU.

[Iepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIyJIbCa MPU HEYNIPYTOM B3aHUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUUECKON YHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

KoncTpynpoBanue Tpakrta Juisi pa3roHa U JajdbHEHIIEr0 paBHOMEPHOIO
JBIDKEHUS MTAPUKA WIH TETIEKKH.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tejla NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OTUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM IBHKEHUU Telia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpeenenne pabOThl  CHJIBI  YNIPYTOCTH TMpU  MOAbEME Tpy3a ¢
UCII0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! YHEPTHUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTYy1a. MaTeMaTU4eCKUd U TIPYKUHHBIM MassTHUKU. [IpeBpaienue
HHEPrUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BruiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHuueckux BoOJH. [IpomonbHbiE H
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI © CKOPOCTh €€ PacnpOCTPAHEHHS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnrogenue kosebaHui Ten MOJA JACUCTBUEM CUJIBI TSKECTH W CHUIIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGmronenne BeIHYK/I€HHBIX KOJI€0aHUI U pEe30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne dYacTOTBl HW TEpUOAA KOJEOAHWI MaTeMaTH4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPUOJIa KOJIeOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEepHOIa KOneOaHW MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTH mepuoja  KoJeOaHwii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaIeHUS.

Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpomMarsuTHas npupoga csera. CKopocTh cBera. BoiaHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOULIbIO MOOMIJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBas  mogmens»  cBera.  HMcrounmkm — cBera.  [Ipsamonunernnoe
pacnpoctpanenue csera. 3atmeHus Connna u JIynel. Otpaxenue cera. Ilnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBera. llosiHOE BHyTpeHHEe
oTpaxxeHue cBeTa. Vcrnonapb30BaHHE TIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox usyued B JmH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. ['y1la3 kak onrtudeckas cuctema. bim3opykocTe u
JATbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHnii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBOJ,.

Xona mydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[Tosryuenue n300paxeHU ¢ TOMOILBIO JIMH3.

[TpuHuun aeiictBus goroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.

10. Mojenb riasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6en0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onvimel.

1. HMccnepoBaHue 3aBUCUMOCTHM yrila OTPAKEHHUs CBETOBOTO Jiyda OT yIUIa
naJCHUsI.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IPpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yria
IIaJICHUS HA TPAHULIE «BO3yX—CTEKIION.

L 0 N ok wWwN e



4. TlomyuyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.
Onpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CHIJIbI cOOMparolen
JIMH3BI.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmBITBI MO BOCTPUSTHIO LIBETa MPEAMETOB MPU UX HAOIIOJECHUHM dYepes
IIBETOBbIE (DUIIBTPBI.

Pa3znen 12. KBanToBble AIBJI€HHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens atomHoro szapa. HW3zortonsl. PaanoakTrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenusd saep. Uecrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPaaWOAKTUBHBIX M3IIYYCHUW Ha KUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUM YAaCTULIBI IO TOPMO3HOMY

nyTtu (o potorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3aluu
U 0000IIeHUS TPEIMETHOTO  COACPKaHWSI W OMbITa  JCSATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TaKXKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 1O (u3uke g OO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.

[Tpu M3y4eHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOIOB HMCCIEIOBAHUS



SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO AECATEIBHOCTHBIA XapakKTep JaHHOTO paslesa peain3yercs
32 CY4€T TOrO, 4YTO OOydYarIMecs BBIMONMHSIIOT 3aaHus, B KOTOPHIX UM
IpeIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHSTH
dbu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IE U TTOBCETHEBHOM KU3HMU;
WCITOJIb30BATh HAYYHBIE METOJBI HUCCIICOBAHUS (PU3HUECKUX SIBIICHUH, B TOM
YHUCIIE I MPOBEPKU THIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue (u3mky Ha ypoOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare u3yuenus GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obydarorierocss OyayT chopMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
buznueckoil HayKu;

- IICHHOCTHOE OTHOMICHHUE K JOCTMKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukuy;

- OCO3HAaHHUE BAXHOCTU MOPATbHO-ITUYECKHUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PU3NYECKOW HAYKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HaHWE UEHHOCTH (U3UYECKON HAyKW KaK MOIIHOIO0 HMHCTPYMEHTA
II03HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILEW COCTAaBIISAIOLICH
KYJbTYpBbI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIBHOCTH, WHTEpPECa K MCCIIEI0BATEIhCKON
NEATEIIbHOCTH;

5) dopvmupoBaHMs  KYJbTYpPbl 3A0POBbSI M  3MOLUHMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TIPABWJI OE30MacHOTO TOBEICHHS Ha
TpPaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpYJAOBAaHHEM B
JOMalIHUX YCIIOBUSIX;

- cpopMHUPOBAHHOCTh HaBbIKa pedrexkcuu, MpU3HAHHE CBOETO IpaBa Ha
OIMMUOKY ¥ TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pPEIIECHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluy, Tropoja, Kpass) TEXHOJOTMYECKOW U



COITMAJILHOM HAIMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3HYECKUX
3HaHUM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBI3aHHBIX C (DU3UKOIL;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHUS

e - OpUCHTAIWS HA TPUMEHECHHME (DU3WYECKUX 3HAHWMA JIJIS PEIICHUs 3aaad B
o0JIacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXHBIX MTOCIIECJICTBUI JIJI1 OKPYKAIOIIEH CPEIbI;

e - OCO3HAHHE TJIOOATHPHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM U MyTed HX

peleHns;

e 8) amanTanum K M3MEHAIOIMMCH YCJOBMAM COLUMATBHON U NPHPOIHOH
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJIHEHUHM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTUX;

e - TIOBBIIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
NEATEIbHOCTD;

e - NOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYITHPOBATH
U], TIOHATHSI, TUTIOTE3hI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 001acTH
(1)56637197

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (U3HMUECKUX
3HAHUM;

e - CTpEMJICHHE aHAM3UPOBATH U BBISBIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUH;

e - OLIGHKAa CBOMX JEUCTBUUA C Y4€TOM BIMSHHUS Ha OKDPYXAIOLIYI Cpeny,
BO3MOXHBIX TJI00QIBHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabprare OCBOCHHS TPOTpaMMBbI 1O (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTAaThI, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHBIC yUeOHBIC ICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIC  JEHWCTBHUS,  PETYJISATUBHbBIC
yYHUBEpCaJIbHbIE Y4eOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

Ba3oBble Jjornueckue A1eicTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBNIEHUN);



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITH 3AKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBA3M MPH U3YYCHUU (PUINYECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIB30BAHUEM JETYKTUBHBIX
Y WHAYKTHBHBIX YMO3AKJIFOUEHUH, BBIIBUTATh THUIOTE3b O B3aMMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus y4deOHOW (Qu3ndecKkon
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BbIOOp Hambosee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

MCITOJIH30BATh BOMPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITETFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIN
(bU3NYECKUT DIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHUuE (PU3NUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(MOpMaIHIo,
MIOJIYYCHHYIO B XOJI€ UCCIICIOBAHMUS WU DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI TIO pE3yIbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIUK WM JAHHBIX C Y4ETOM MPEIJIOKCHHON Yy4eOHOM
dbu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U ()OPM MPEIICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3ala4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUE 3aJadd U TOJJICPKaHHE
0J1arokeaTeILHOCTH OOIICHUS,

COIOCTABJISITH CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jauaiora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;



BBIPXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh ¥  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHONM pabOThl MPH pPEIIEHUH KOHKPETHOW (PHU3NYeCKOn
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JMOCTIKEHHUIO: paclpeleNaTh poiH, OoOCYKIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITMIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPAaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTHUMH
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYAIHsIX, TPEOYIOIINX
TUTSt petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JaX TPUHSTHS  pEUICHUHN
(vHIMBUAyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a/1aul WK
IJIaHa HCCIEJOBAaHUS C YYETOM HMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJiaracMbie BAPUAHTHI PEIICHU;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYMHBI  JIOCTIDKEHUS  (HEHOCTHIKEHHUS) PE3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  MCCIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, M3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY JPYIroro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

WCIIOJIb30BAaTh  TOHATHS:  (PU3NYECKHWE W  XUMHYECKUE  SIBJICHUS,
HaOIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBUWXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAaCKTOpHUs, PaBHOACUCTBYIOIIAS
ChIIa, nedopmarnus (ynpyras, IJIacTUYECcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBH)KEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEPHOE  JABWKECHHE, HHEPLHUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllcHUsI, Tepeaada JaBi€HUs TBEPABIMH TeJNaMH, XKUIKOCTAMU U
razamm, arMoc(epHOEe [aBJICHHWE, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOM SHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NPUPOJIEC, NEWCTBUE CWJIblI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNIATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (DM3UUECKUX SBICHHM;
ONKCHIBaTh U3YUYCHHbIE CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
dbu3nyeckue BeNMYMHBI (Macca, O00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
yTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTU, Trasa),
BBITAIKMBAOINIAs] CHJIa, MEXaHW4YEeCKass paboTa, MOIIHOCTh, TUICYO CHUIHI,
MOMEHT CWJIbl, KOQ(UIMEHT TMOJE3HOr0 JEHUCTBUS MEXAHHU3MOB,
KMHETHYECKass M TOTCHIMAIbHAs SHEPTUs), MPU OMHCAHUM MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YeMBIX  BEJIMYMH, HX
0003HaUCHUA W CAWHHIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPaPUKHU U3YYCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CWII (BAOJb OJHOW MpsiMOH), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (6510ka),



«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBIBaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUuHd IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1-2
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUS 33/1a4 3aIIUCBIBATH KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJIBI U IPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJTy4YeHHOM (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpPU HOMOUIU
(u3NYECKUX METOOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoTe3sy),  pasnuyaTb U MHTEPIPETHPOBATH
MOJyYEHHBIM pe3ylbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
duznyeckux CBOMCTB TeJ: (dopMynupoBaTh IIPOBEPSIEMBIE
IPENOJIOKEHUS, COOMPAaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy/I0BaHMUs,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHHM, MACChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upPOBBIX MPUOOPOB, 3aNUCHIBaTh II0KA3aHHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMMOCTH OJHOM (PU3HMUECKON BETUYHUHBI OT
JIPYrofl C HCIIOJNB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBH)KCHHUS Teja, CHUJIbI
TPEHMSI CKOJIBLKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CWJIBI TPEHHUsI OT IUIOLIAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YIPYTrOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa
IOrPYKEHHON YacTH Tejla U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOWHBI, HA KOTOPYIO MOTPY’KEHO TEJNO0, YCIOBUU
IUTaBaHMSI TeJl, YCJIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh M3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BHJIE



NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BeIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOd(PQHUIMEHT MOJe3HOro MeicTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl TMPEAJOKEHHON HHCTPYKIUH: MpU
BBIMIOJIHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY H
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMUMHBI,

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0opaTOPHBIM
000py/I0BaHUEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMeTp,
phIYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHusi (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTOJIb3YsI 3HAHUS
0 CcBOMCTBax (PU3UYECKUX SIBICHUU U HEOOXOIUMBIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
PAKTUYECKOrO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpPY>KalolIel cpene;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

UCITOJIb30BATh MPU BBINIOJHEHUN Yy4EOHBIX 3aJlaHUM HAay4HO-IOMYJISAPHYIO
auTepaTypy  (puU3MYEecKoro - coiepXaHHs, CIpPaBOYHbIE MaTepHAalbI,
pecypcbl ceti MIHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM
qyclie MyOJUYHO JIeNaTh KpaTKUe COOOIEHHUs O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BAThH



U3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYILJICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIECIOBAHUN paclpenesTh
00S13aHHOCTH B TPYyNIlE€ B COOTBETCTBHUU C TOCTABICHHBIMHU 3aJla4aMH,
CJIEAUTh 32 BBINOJHEHUEM IUIaHA JCHCTBHI, aJ€KBATHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATENBHOCTh  TPYMIbl,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kjiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINXCSl YMEHUM:

UCITIOJIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arpETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amMop(HbIe Tela, HACBIEHHBIH W HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUUYECKHUN 3apsijl, IEKTPUUECKOE I0JI€, IPOBOJIHUKU
U UDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE U C)KaTHe, Tellonepesaya,
TEIJIOBOE PaBHOBECHE, CMA4YMBaHUE, KAlWUIAPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHUWE, KpHCTAJUIM3auus (OTBEpJAEBAHUE), KHUIICHUE,
TeIruIonepesaya (TEerIonpOBOJHOCTb, KOHBEKLUA, U3ITy4YEHHE),
IEKTPU3aLUs TEJ, B3AUMOJCHUCTBHE 3apsA0B, JEHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMBIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO IOJS1 Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIIHUSA)
0 ONHMCAHUID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPHUPOAE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHbIE SBIEHUS B HPHUPOJE,
KpUCTaUIbl B Mpupoae, usiydeHue CoaHua, 3amMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETA, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, poib MAarHUTHOIO IOJS JJs JKU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, MIPU 3TOM NEPEBOUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (IpHU3HAKU) (PU3UUECKUX
SIBIICHU;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, yJENbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU



MAalIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTb BO3AYyXa, JJIEKTPUUECKUN 3apsf,
CHJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, CONPOTUBIIEHHE IPOBOJHMKA,
yIEIbHOE  CONpPOTHMBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
JIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKU CMBICI KCIIOJIb3YEMbIX BEJIMYHH, O003HAUEHUS U €IUHUIIBI
(u3NYECKUX BEIWYMH, HAXOAUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU
CTPOEHMS BEIIECTBA, MIPUHLMUII CYNEPIO3ULIUHN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma Juid yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI >SHEPrUM, IpPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alKCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOTHYEeCKuX
IIaroB ¢ OMmopod Ha |—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ahaud B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
dopMyIibl, CBsI3bIBalOIUE (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX NI peLIeHHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble Ml €€ pelleHHs, NPOBOAMTH pPAcuéTbl M CpPAaBHUBATH
HOJIyYEHHOE 3HaUEHUE (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PEIIUTh MpPU MOMOIIH
($u3NYECKUX METO/IOB, HCIOJb3Yys] OMUCAHHE HCCIENOBAaHUS, BBIIACIATDH
IPOBEPSIEMOE  NPEIIOJOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSJIKA
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBOBL;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WU
du3nyeCKUX CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro o0béma, TemMreparypbl, CKOPOCTU IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BETa M3JIydarolie (IOTJIOLIAroLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJBI OT TEMIIEPATYpPbl KUJIKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, OJJIEKTpH3aluus TeJl W B3aUMOJCHCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHUTHOTO MOJIi HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,



CBOMCTBa DJIEKTPOABUTATENSI TOCTOSHHOTO TOKa): (opMyIupoBaTh
poBepsieMble MPEINOJIONKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHus1, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BHITIOJIHATh ~ MPSAMBIE  W3MEPEHHS]  TEMIEpaTypbl, OTHOCHTEIHLHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEJIMYMUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
POBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOAAM IOIEPEYHOro
CEYEHUS U YACIbHOTO CONMPOTUBIICHUS BEllleCTBa MPOBOJHUKA, CUIIbI TOKA,
UAYIIEr0 4epe3 MPOBOAHMK, OT HANpsHKEHUS Ha  MPOBOJHHUKE,
UCCJIEOBAHUE TOCJIEAOBAaTEIBHOIO W  MAPAJUIEIBbHOTO  COEAUHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE TaOMUIl M TIpaduKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHUS] (PU3NUECKUX BEIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJENysl MPEIJIOKEHHON HUHCTPYKLHMH, U
BBIYHCIIATH 3HAYCHHUE BEJIMUUHBI;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oOnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIIbHBIE
pUOOPHI, HarpeBaTEIbHbBIE JIECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUNW U HEOOXOIHUMBbIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeaoBaTeNIbHbIM U NapajUIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUCHUS FIEMEHTOB 3JIEKTPUUECKUX IIeTIei;



OPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HMH(OpMALMIO O  IpPUMEpPax)
MPaKTUYECKOTO MCMOJIb30BaHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMU
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpaIieHuy ¢ mprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPE/IE;

OCYLIECTBJISATh MOUCK MHpoOpMau  (U3UYECKOTO COACpKAHUSA B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAILMIO, KOTOpPAs
SABIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJEpkKaHUs, CIPABOYHbIE MaTepualbl,
pecypcebl cetu HTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000miass uHpOpMAIMI0 W3 HECKOJIbBKMX HWCTOYHUKOB (PU3MYECKOTO
colepXaHus, B TOM YHcle NyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON JESITEIbHOCTH, MPU 3TOM IPaAaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBOXAATh BBICTYIIJICHHE MPE3ECHTAIIUEH;

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIENOBAHUN (PU3NUYECKUX
MPOLIECCOB pachpenessiTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIECIUTh 32 BBIMOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTh pa3peiaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IMOHATHA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO MABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aO0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M YIbTPa3ByK, 3JIEKTPOMArHUTHbIC BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCITYCKAaHUS U TOTJIOUICHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, SIAEPHAS SJHEPrETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BI)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE



T€J, PEaKTUBHOE JIBKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHbIE KOJ€OaHUsI), pE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCJIOro CBETa B
CIIEKTp ¥ CJIOKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpyXaromeMm Mmupe (B TOM uuciae (U3NUECKUE SBICHUS B TPHUPOJE:
NPWINBBI U OTJIUBBI, JBUKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3XO0, IIBeTa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPpadUOIECTOBOTO U PEHTTCHOBCKOTO HM3TyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE ITy4d, PAAUOAKTUBHOE H3Ty4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTUBHBIX M3IyYEHUW Ha
OpraHU3M YEJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBIICHU;

ONUCHIBaTh U3YUYECHHbIE CBOMCTBA TeN U (PU3MUECKHUE SIBJICHUS, UCIIONb3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHHUEe, MyTh, YTIIOBas
CKOPOCTh, CHJIa TPEHUS, CWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS SHEPTUS CHKATON
NPYXKWHBI, KUHETHYECKash SHEPrus, IOJIHAsS MEXaHWYeCKas DSHEprus,
NIEPHOJT ¥ YacTOTa KOJICOAHWH, UTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), TP OTTUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3MYECKUH CMBICT MCIOJIb3YEMBIX BEIIMYMH,
0003HaUeHUA W EAWHHIBI (U3MYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN CYMEPIO3UIMKM CHJI, TMPUHIUI OTHOCHUTEIHLHOCTH [ amuies,
3aKk0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKCHUS U
IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO UHCEN



P SIIEPHBIX pEaKUusx, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BHIPAKEHHUE;

OOBACHATH (PU3UUECKUE MPOLIECChl M CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB ¢ OMOpoM Ha 2-3 W3Y4YEHHBIX CBOMCTBAa (MBUYECKUX SBICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (ONMMparoluecs Ha cucteMy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
yCIJIOBUE, BBISIBIIATh HEJOCTAIONIME WJIM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHHUS], TPOBOJIUTH PACUETHl U
OLICHMBAaTh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYEHUA (Pu3mueckon
BEJIMYMHBI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMHCAHUE HCCIENOBAHUSA, BBIACIATDH
pPOBEpPSIEMOE MPEANOJOKEHHUEe, OILIEHUBaTh MPABWIBHOCTh MOpPsJIKa
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJUTH OMbBITHI MO HAONIOAEHUIO (PUBMYECKUX SIBJICHUWA WM
bu3nUeckux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHMH, TPSIMOJIMHEHOE PACIIPOCTPAHEHUE CBETA,
pasiiokeHre 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KEHHUS B
IJIOCKOM 3€pKajie U CBOMCTB M300pa)ke€HUs NpeaMera B coOuparoiein
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY U3 M30bITOUHOrO Habopa
o0Opy/lOBaHWsA, OMNUCHIBATH XOJ ONBITAa W  €ro  pe3yibTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOJUTH MpU HEOOXOJMMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompenessis
cCpelHee 3Ha4YeHHEe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEPEHUs
(M3MEpUTEILHOTO TIPHOOpa);

IPOBOJUTH HCCIIEIOBAHMWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, IEpUoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus W YIJia MPEeJOMIICHHs] OT yria



najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUAEC TaONMIl U IpadUKOB, J€JIaTh BBIBOJbI IO
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BENIMYMH (CpEemHsIs
CKOPOCTb M YCKOpPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOIHOIO MaJCHHs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasSTHHUKOB,
omnTHYECKass Ccuja coOuparomieil JHMH3bI, PaTUOAKTUBHBIN  (HOH):
TJTAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITNIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIUHU, BBIYUCIATH
3HAYCHHE BEJIMYMHBI U aHATTU3UPOBATH MOYYECHHBIE PE3YyIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

co0Jro/1aTh MpaBUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEIO, TOUCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeJh aToMa, HYKJIOHHAs
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa MX OmnucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, PAKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECCKUE CBETOBOJIFI,
CIEKTPOCKOIN, JO3UMETp, Kamepa BunbcoHa), HCHOJB3ysd 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoIUMbIe (Pu3MUECcKue
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX IMPOIECCOB
OpU pEelIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISt
MOCTPOEHUS M300paKEHUI B MIIOCKOM 3€pKaJie  coOOUparole JIMH3E;
OPUBOAUTH  MPUMEPHl  (HAXOOWTh  WH(QOpMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3UYECKUX 3HAHWA B TTOBCEIHEBHOUN
KU3HU I oOecrieueHusi 6€30IacHOCTU MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOILEH CPe/Ie;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (HU3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCcTOSATENHHO (POPMYIHUPYST TOUCKOBBIA 3amPOC, HAXOIUTh



NyTH ONPEACIICHUs IOCTOBEPHOCTH MOJTYYEHHOM MHPOpPMALIUU Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIbHBIX NUCTOYHUKOB;

UCIIOJIb30BAaTh MPHU BBIMOJIHEHUHN y4e€OHBIX 33JaHUN HAay4YHO-MOMYJSPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpkKaHUsS, CIPABOYHBIC MaTepUaIbI,
pecypcbl cetn HTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl TPOCKTHOM WIIA MCCIICIOBATEIHCKON
JNEATENbHOCTH, TMPH 3TOM TIPAMOTHO  HCHOJIB30BaTh  H3YyYECHHBIU
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
1.1 o - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1
HIBHHACCKHE BETIHEHMHbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHEIN METO/I IIO3HAHUS 2 1 bubmorera [IOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmoreka [IOK
A M
3 CHAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 4 1 but6mmoreka [IOK



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

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

bubmunoreka LIOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlanenue xKuaKoctn > https://m.edsoo.ru/71416194
bubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/71416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3znea S. Pabora u MOIIHOCTB. JHeEPrus
bubmunoreka LIOK
. 1
>1 PaGota u mommoCTE 3 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
32 HpocThie mexanm3MbI > ! https://m.edsoo.ru/71416194
bubmunoreka LIOK
>3 Mexanueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DIIeKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEIa 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
bubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYIKLHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
2.1 Mexanundeckue kojeda 7 3
RAMIHCCRIE KOAChamA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUE BOTHHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOoHBI paCPpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
bu6mmoreka [IOK
32 CTpoerne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
53 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6bnuorexa [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
INEKTPUICCKHE, MAarHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BEJINYUHBI U UX
U3MEpeHUe

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIX
KHUJIKOCTHOTO TEPMOMETpPA U JATUHKA
TeMIneparypol"”

Kak ¢usuka u agpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4YarOT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/I
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTbHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BEICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE bubmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBU>KeHue 4yacTUIl BENECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX Ml UX bubnuotexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHndeckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa [OK
p p p https://m.edsoo.ru/ff0a05¢c6
NBIDKEHUE
but6mmoreka [IOK
13 CkopocTthb. EAVHUITEI CKOPOCTH
p A I p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU IBMKEHUA bubmmorexa [OK
T P A https://m.edsoo.ru/ff0a0aed
Mueprs. 3axkoH HHEPITAU.
15 B3aI/II)Moz[eI710TBI/Ie TeJ'IpKaK OpUYrHa bubmmorexa LOK
p https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHXKCHUS Tel
16 [InmoTHOCTH BenecTBa. Pacuer mMacchl bubmuoreka [{OK
1 00BbEMa Tela 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



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

IIJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "IIOTHOCTE

but6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanum) Mpy>KUHBI OT
MPUJIOKEHHON CHJIBI»
21 SIBnenue tarorenus. Cuiia TSHKECTU
CBs3b MEXKY CUIION TSKECTH U
22 Maccon Tena. Bec Tena. Pemenue bubmorera [IOK
https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuna Tsokect"
7 Cuita TsKeCTH Ha APYTrHX IJIaHeTax. bubmmoreka [JOK
Du3nYecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmunoreka LIOK
24 Mswepere cu. [lunamomerp https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
Cl1o)XeHHEe IBYX CHII, HAIPaBJICHHBIX
26 110 OJHOU n?)ﬂ?\’;:)ﬁ. ’ bubmmorexa [IOK
N https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAS CHIT
27 Pemenue 3anau o reme
"PaBHoaeiicTByromas cui"
73 TpeHue CKOIbKEHUS U TPEHUE TTOKOSI. bu6nuoreka [IOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnast padota «3yuenue bubnuotexa [JOK



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

3aBUCUMOCTH CUJIbI TPCHUA
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONMpUKaCarOIINXCs
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OMpCACIICHUC

30 N .
PaBHOJEHCTBYIOLIEH CUITBI
Pemrenue 3agaud mo remam: «Bec
tenay, «I'padpudeckoe n3obpaxenue bu6nuorexa [IOK

31 .
cuny, «Cuiby, «PaBHoaeicTByoas https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHndecKkoe ABMKEeHHE», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['paduueckoe n300pakeHue Cuim,
«Cuibe»

13 Hasnenue. CriocoObl yMEHBIICHUS U bubnuoteka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenmne raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT 00béMa buGnnorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBiaeHuS TBEPALIMU
35 TeJIpaMI/I JKUIKOCTSIMUA U II)‘a3aMI/I 3akoH bubnnorexa LIOK
i ) https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBjieHUE B KUJKOCTH U Tase, bu6nuoreka [IOK
BBI3BAHHOE JICUCTBUEM CHUIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenue 3agau no reme «/laBinenue B bubmuoreka [{OK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 CooOrmarommecs cocyabl bubmmoreka [JOK



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

https://m.edsoo.ru/ff0a2970

bubmunoreka LIOK

39 I'napasiirecknuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUIKOCTHBIM HAacocC
Atmochepa 3emin. [Tpuyannb
CYLIECTBOBAHHUS BO3 HOU
41 }GIIH a3 3 A - bubmuoreka [IOK
ODOIOTKH SEMITH. SABHCHMOC https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBJIEHUS OT BBICOTHI
HaJ YpOBHEM MoOps
bubmunoreka LIOK
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHHe hitps://m.cdsoo.ru/ff0a2bsa
43 N3mepenue aTMochEpHOTO JaBJICHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 ¢ I; OBHE but6mmoreka [IOK
BHEM
FABJICHIA OT BRICOTRI Ha yp https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepouna. Atmocdeproe bu6nuoreka [IOK
45
JTABJIEHUE HA PA3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"
EHCTBUE KHUJIKOCTH U Ta3a Ha
47 A 8 o bu6mmoreka [IOK
710.
TOTPYXCHIOC B HHUX T https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopartopHnast pabota «Onpezenenne
43 BBITAJIKUBAIOIIEH CHIIBI, bubnuoteka [JOK

JEUCTBYIOLLIEH HA TEJIO, TOIPYKEHHOE
B JKHJIKOCTbH)

https://m.edsoo.ru/ff0a33fc



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

49

Jlaboparopnas paboTa mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tena B BOJie OT 00bEMa MOTPyKEHHO
B JKUJKOCTh YaCTH TeJlay

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoncTpynpoBaHue apeoMeTpa Wil
KOHCTPYUPOBAHUE JIOAKU U
omnpezaeseHue e€ rpy30noabEMHOCTH"

52

Pemenue 3agau mo remam: «IlnaBanue
cynoB. BoznyxomnaBaHuey,
«/laBieHue TBEpABIX TN, KUIKOCTEH
M ra30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas padora

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MomntgocTth. EquHUIEI MOIITHOCTH

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a3{82

55

Ypoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe 1o jectyuie"

56

IIpoctsie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peiuare

57

KontponbHas padoTa mo teme
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
u razoB» / Bcepoccuiickas
npoBepouHas paboTa

58

PesepBubIit ypok. Pabora ¢ Tekcramu
o TeMe «/laBieHue TBEPABIX TeT,

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUAKOCTEH 1 Ta30By» / Beepoccuiickas
poBepoyHas pabora

59

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HccnenoBanue ycloOBH paBHOBECHS
pbluara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBeCI/IH pblqara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent monesnoro aecTeus
Mexanu3ma. JlaboparopHas padota
«3mepenue KII/ nHakinoHHOM
MIJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
mormHocTh, KITI"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHeprusi.
Kunernueckas ¥ noTeHIMaIbHAS
JHEPIUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpPaHECHHSI MEXaHUYECKOH
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJIBLHOW SHEPTUH NPU
CKaTBIBAHUHM TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

67

PesepBHbIit ypok. Pabora ¢ Tekcramu

bubmunoreka LIOK



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

o TeMme "MexaHnyeckoe aBmxkeHue"

https://m.edsoo.ru/ff0adee6d

PeseprubIit ypok. PaGora ¢ Tekcramu

68 o Teme "Pabora. MOIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcebl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U ra3000pa3HOr0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmieckne u amopdHsie Tena 1 bubmorexa [OK
P p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIl
9 Buytpennss sneprus. CriocoOsl | Bu6muotexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 Bu6muotexa [JOK



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

https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIECTB U MaTEpUAJIOB B LIETSAX

bubmunoreka LIOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus "

12 KomnuectBo TemioTel. Y nenbHas bubmunoreka LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bu6nuoreka [IOK
TennooOMeH 1 TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota

14 "UccnenoBanue sBICHUS bubnuotexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 HEOOXOMMOTO JJII HarpeBaHUs Teja
U BBIIEISIEMOT0 UM IIPH OXJIAXKICHUN

16 JlaGopatopHnas pabora "Onpexnenenue Bu6muotexa [JOK
yAEJIbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIuMBa. Y IeabHas TEmIoTa bu6nuoreka [IOK
cropanus https://m.edsoo.ru/ff0a7b5a
IImaBieHue 1 OTBEpIEBAHUE

18 KPUCTAJUTMYECKUX IT)en VnenbHas bubmmorexa LIOK

P e https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBJIECHUs

19 JlaGopatopHnas pabota "Onpeznenenue Bu6muotexa [JOK
YAEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bu6nuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora bu6mmoreka [IOK



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

napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBHCHUMOCTB TEMITEPATYPBI KATICHHSI
oT aTMOC(hEepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxunocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencure
OTHOCHUTEJILHOW BJIaKHOCTH BO31yxa"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/ieiieHNe
BJIQKHOCTH BO3TyXa

24

[TpuHIUTIBL paObOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBoro ABUTATENS.
TernuioBble ABUTATENH U 3aIINUTA
OKpY>Karole cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U NIPEBPALLECHUS
OHCPIHUU B TCIJIOBLIX IMPOLICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme ""TenoBhIe ABICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"TemnoBele ABiIeHnsd. M3MeHenne
arperaTHbIX COCTOSIHMI BemiecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
AIEKTPUUYCCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKUMEW U IPU
COMPUKOCHOBEHUU"



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

B3auMozeicTBue 3apsyKEHHBIX TEIL.

Bbubmunoreka LIOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUECKOE MOJIE.

0 HarnpsiykeHHOCTB JIEKTPUYECKOro bu6nuorexa [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa

14 [IpoBOHUKY U TUATEKTPUKH. 3aKOH Bbubmunoreka LIOK
COXPaHEHUS NEKTPUIYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
CBOWMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

36 cyiiecTBoBaHus. MicTouHukmn bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUYECKOTO T0JIsI Ha IPOBOJAHUKH 1
U JUAJIEKTPUKA"

19 DJIEKTPUYECKUH TOK B METaslIax, bu6nuoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuuecKkas Henb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U peryinupoBaHUeE CUIIbI 0.5 bubmmorexa LHOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6



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

DIEKTPUUECKOE HAMIPSKCHHE.
BoasT™etp. JITaboparopHas pabota

bubmunoreka LIOK

42 "U3Mepenue u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHrE TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6nuoreka [IOK
MPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspbkeHud. 3akoH OMa Jy1sl ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aad44a

1enu
JlabopartopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTU CYUJIEI

46 TOKa, UAYILEro Yepe3 pe3ucTop, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HANIPSDKEHUH TTPU 1 Bu6muotexa [JOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka

49 MpaBujia JJig CUJIbI TOKA MPU 1 bubmunoreka LIOK

napajjicJibHOM COCANHCHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npuMeHeHUE

50 3akoHa Oma a1 pa3InyHOTO bubmorexa LIOK
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparophast pabora "Onpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPUUECKOTO bubmmorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUUYECKHE IETTH U MOTPEOUTENN
53 DIIEKTPUUECKOI DHEPTUH B OBIT bubmorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosIHHEBIE MATHUTEL, UX
B3alMOJIECIICTBUE
55 VYpok-uccnenosanue "M3yuenue bu6nuoreka [IOK
IOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe noie. MaruuTHoe 1oJjie
but6mmoreka [IOK
56 3eMJIH U €ro 3HaUeHUe UIA KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKHUE 3apsibl.
57 3apsoKeHHBIE TEIA U X bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1ocTOSIHHBII
AJIEKTPUYECKUM TOK"
KontponbHas padoTa mo teme
"DJIeKTpHUUeCcKUe 3apsaabl.
P P bubmoreka [IOK
58 3apsiKEHHbIE TeJla U UX

B3auMoaeucTBUA. I10CTOSHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

PesepBubIit ypok. Pabora ¢ Tekcramu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6d

60

OnbIT OpcTeaa. MaroHutHoe mose
AIEKTPUIECKOTO TOKa MarauTHoe
0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne >IEeKTPOMArHiuTOB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

62

DNeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlabopartopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI ekTpoaBUraTess'”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIVH.
IIpaBuio Jlenna

64

Dnektporereparop. Crocoos
MOJIYYEHUS JIEKTPUIECKOW SHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUYECKUE U



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

MATrHUTHBIE SIBJIEHUS"

KontponbHas padoTa mo teme

66 "IIeKTpUUECKHNE U MATHUTHBIE 1 bubmmorexa LOK
p | https://m.edsoo.ru/ff0acb14
SIBJICHUST
67 PesepBHblit ypok. PaboTa ¢ Tekcramu 1 bubmmoreka [JOK
o teme "TemnoBele sBaeHus" https://m.edsoo.ru/ff0acc5e
68 PezepBHblil ypok. Pabora ¢ Tekctamu 1
o TeMe "MarauTHele IBiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 1455

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fa[:;?ennﬂ :gl?;l;(;z:feﬂbnme
padoThI padoTsI pecypen

| MexaHndeckoe OBMKEHUE. 1
MarepuanbHasg TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [JOK
MEXaHNYECKOT'O JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JBUXKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOTIMHEITHOE

4 nBrkeHue. CpenHsiss U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'padux ckopoct
Jlaboparophnast paborta "Onpenenenue

7 YCKOpEHHUsI Tea npu | 1 bubanorexa [HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CBoOomHoe nagenne teix. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubmmoreka [JOK
okpyxxHocTu. [lepuon u yactora https://m.edsoo.ru/ff0ael76



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

oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBe1it 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopelicTByrOmas cuiia https://m.edsoo.ru/ff0ac72a
13 Tpetwuii 3akon HproTona. bubanorexka [HOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3amau Ha npuMeHEHUE bubmmoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubmmoreka [JOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsof)l.ru/fﬂ)aecﬂ
16 Pemenue 3amau no reme «Cuita
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnumoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubanorexa [HOK
18 Cuna Tpenus https://m.edsocI)_.Iru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(ppuimenTa TpeHU CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmoreka LIOK
| https://m.edsoo.ru/ff0afb8e
TpEHUS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najcHus

Ypok-koupepenius "JIBuxeHue T

23 BOKPYT I'PaBUTALlUOHHOTO LIEHTPA
(Conmueunas cucrema). ['amaktuxu"
Pemrenne 3agad mo teme "Cuia
24 TSKECTH U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBasg kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK
25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOYKHU.
AOcomoTHO TBEPOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C© bubmorexa [JOK
. o P https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpalCHHUSI.
MowmeHnT cuibl. LleHTp TskecTn
PaBHOBecue MaTepUaIbHONW TOYKHU.
AOcomoTHO TBEPOE TEIO.
27 PaBHOBecue TBEpIOTO TENA ©
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHT cuibl. LleHTp TskecTn
73 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cuibl. LenTp Tspxkectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHn4ecKoe NBUKECHUE bubmorexa LIOK
. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten
KontponbHas padoTa mo teme
30 "MexaHn4eCcKO€e IBUKECHUE buGnnorexa LIOK
N | ) https://m.edsoo.ru/ff0b06ec
BsaumonelicTBue Ten
31 Nmnynec Tena. Umnymnse cuiel. 3aKoH bubmmoreka [IOK



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

COXpaHEHUs UMITyJbCa. YIIPYroe u
HEYIIPYTO€ B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa

Permrennie 3agaua mo reme "3akoH

bu6mmoreka [IOK

32 COXpaHEHHUs UMITyjIbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koupepenius "PeakTuBHOE
JBH)KEHUE B MPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTh hitps://m.c dsocI)l.ru e
15 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
pPaBHOMEPHOM JIBHXKEHUH TeJa 10
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas SHEpPIrus
13 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yueHue bubnuoreka [IOK
3aKOHA COXPaHEHUS YHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpHOE TBUKEHUE U €T0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromnume KoiebaHusl. bubmmoreka [IOK
Brenyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil ¥ NPy KUHHBINA

MassTHHUKH



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

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojiebaHuii OT KECTKOCTH
MIPYXUHBI U MaccChl Tpy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHUUYECKUX KOJIeOaHUIX

46

JlaboparopHnast pabota «Onpezenenne
94acTOTHI U TIEprOJIa KOJIeOaHM
NPY>KUHHOI'O MasTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEpHo/ia KoJieOaHuit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJTHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpaneHnue u oTpaxeHue
3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JaCTOTHI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
nHOPa3BYK B IPUPOIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
MexaHndeckne Kojie0aHusa U BOJIHEL"

https://m.edsoo.ru/ff0b2510

KonrponsHast pabora o Teme

55 "3akoHbI cOXpaHeHus. Mexanndyeckue
Kose0aHus U BOJTHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubanorexka [HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpoxk-koHpepenus "lkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubanorexa [HOK
Hcnosb30BaHuE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypoxk-uccienoanue "M3yuenne
. bu6mmoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOUITFHOTO TenedoHa
Pemrenne 3amau Ha onpenenenue
60 YaCTOThI U JJIMHBI JIEKTPOMarHUTHON
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BonHOBBIE cBOMCTBA bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [Ipsmonuneitnoe
62 acIpocCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpa)K€HUs CBETA. 3epKaia.
63 Pemrenue 3a1au Ha npuMeHEHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3akoH bubmuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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MMpCIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

bu6mmoreka [IOK

65 Hcnonbs3oBanue MOIHOTO BHYTPEHHETO hitps://m.cdsoo.r/fOb3c5e
OTPaKECHHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnast pabora "HcciaenoBanue
66 3aBHCHMOCTH YIJla IPEIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3yx-crekno""
VYpok-koupepennus "Micronp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbu6nuoreka [JOK
68 JInn3el. OnTrueckast cuiia TMH3bI hitps://m.cdsoo.ru/fOb32c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0pakeHU B TMH3AX hitps://m.cdsoo.ru/flOb4d4a
JlabopartopHnast paborta "Onpenenenue
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON bubmorexa HOK
CHTE cobHparomedi THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LHOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "eexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKTp.
74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0b4684
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Jlaboparopnas pabota "OnbITHI 11O
Pa3IOKEHHUIO OEJIOTO CBETA B CIICKTP U

Bbu6nuoreka [JOK

75
BOCUPHATHIO LIBCT4 [IPEAMETOB TPH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHN Yepe3 [IBETOBBIC
bunbTph"
VYpok-nipaktukym "BonHoBbIE
76 CBOWCTBA CBETA: JUCIIEPCHS,
uHTephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u rutanerapHas bubanorexa [HOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIIOLMIEHUE CBETA
79 aromoM. KBanaThbl. JInHeituaTeie bubmorexa HOK
’ ) https://m.edsoo.ru/ff0c144¢
CHEKTPhI
20 Ypoxk-tipaktukym "Habmronenue bubanorexa HOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanuoakTHBHOCTD U €€ BHIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenne atomHoro sapa. Hykionnas bubanorexka [HOK
82
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
H3oTomb! https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau mo Teme: Bbu6nuoreka [JOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Vpok-koadepenuus "PagnoakTUBHEIS
P Geperu 8 bubmuorexa [JOK
86 W3JIy4CHHS B PUPOJE, METULIUHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126
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Snepubie peakunu. 3aKOHbI

87 COXpaHEHUS 3apsIIOBOTO 1 MAacCOBOT'O buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
YHCeN

28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubanorexka [HOK
MAaccChl ¥ JHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau nmo reme "SAnepHeie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. Bbu6nmuoreka [JOK
Uctounuku suepruu ColiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHepreTuka. JlencTus
PaZMOAKTUBHBIX U3ITyUYEHUH Ha KUBHIE
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubanorexa HOK
DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtosnie gssnenus"

KontponbHas padoTa mo teme

93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtosnie gssnenus"
[ToBTOpeHmEe, 0600IIEHNE.

94 JIaGoparopHble pabdOTEI IO KypC bubmmorexa [IOK
" P pv p " ypey https://m.edsoo.ru/ff0c245a

B3anmMonelicTBue Ten
[ToBTOpenue, o6o0menue. Pemenue
Bbu6nuoreka [JOK
95 pacyETHBIX U KQUECTBEHHBIX 3a/a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBsie MpoLEeCChl
96 [ToBTOpenue, 0606menue. Pemenue bubmmoreka [JOK



https://m.edsoo.ru/ff0c1c58
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paC‘IeTHBIX 1 KAa4CCTBCHHABIX 3a/1a4 110
teme "KIIJ] TennoBeIx apuraresnecit'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0meHue. Pemenue

bu6mmorexa [IOK

1
97 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 https://m.cdsoo.r/f0e2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopubIe PabOTHI IO KypC 1 1 bubmorexa LOK
" paTop p | ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTOopenue, o6o0mmenue. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1 bubmnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
sanepHas Gpusuka"
OBIIEE KOJIMYECTBO YACOB I10O 102 7

I[TPOIT'PAMME
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IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

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

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOMCTBA Ten U (PHU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU TPABUIBHO
TPaKTOBaTh (U3MYECKUNA CMBICI HCIONB3YeMbIX BEIHYUH, UX
0003HaYCHHS U €AMHUIIBI PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKHE SBICHUS M IPOLECCHI,
UCIIONIb3Ysl U3YYEHHBIE 3aKOHbI, IpPH H3TOM [aBaTh CIIOBECHYIO
GbopMymUPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHUS, MIPOIECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIEBIATH MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 1 — 2 JIOTMYECKHMX IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3MYECKUX SBICHHM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

peuath pacu€THbie 3aauu B 1 — 2 neMCTBHS, UCNIOIB3Yys 3aKOHBI U




dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHMSl 3aJa4yd 3alMChIBaTh KpPAaTKOE YCIIOBHE, IOACTABIATh
busznyeckre BeNUINHBI B POPMYIIBI M IPOBOJUTH PACUEThI, HAXOAUTh
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJIsl PEIIECHUs 3a7ay, OLICHUBATh

PEATUCTUYHOCTD MOJIYYeHHON (PU3UUECKON BETTMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MTOMOLIH
bu3nyecKuXx METOAOB, B ONHCAHUU HCCIECIOBAHMS  BBIICNATH
npoBepsieMoe  TpEeANoyiokeHue  (TUIoTesy),  pa3indyath |
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIATh BBIBO/LI 110 €0 pE3yjibTaTaM

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WA
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEpPSIEMbIC
NPEIIONIOKEeHNsI, CcOOUpaTh  yCTAHOBKY W3  MPEMJIOKEHHOTO

000py/I0BaHus, 3aMMCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBITIOJIHATH TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAHMEM AaHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHHUA MPUOOPOB C yYETOM

3aJIaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUH

OPOBOIUTH  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JAPYrOM C MHCIONb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO MCCIIEIOBaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMSI, CIIEAys NPEUI0KECHHOMY IUIAHY,
(GuKCUpOBaTh PE3yAbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U rpaMKOB, J1€J1aTh BBIBOBI

110 pe3yjibTaTaM HUCCICAOBaHUA

1.12

MPOBOANTh KOCBEHHBIC H3MEpPEHUs (PU3NUYECKUX BEIUYUH, CICTYS
NPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEeHHU coOuparhb
HKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIUMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH Mpu  padore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

YKa3plBaTh MPUHIMIBI  JICHCTBUS TPUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb MPUHLMIBI JIEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOUIbIO HMX ONHCAHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaxX  (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PM3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUS (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi Oe30macHOCTH Tipu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIoIleH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3alaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIYTEM CpPAaBHEHMS pPa3JIMYHBIX MCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCd NPOTHBOPEUMBOM HIIU

MOKET OBITh HEIOCTOBEPHOU

1.17

MCII0JIb30BaTh pu BBITNIOJTHEHUH Y4eOHBIX 3aIaHUI
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3UYECKOro  COAEpIKaHMS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIANeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIIUN

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUChMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB WHPOpPMAIMK (PU3HIECKOTO
COJIepKaHUsA, B TOM YHCIEe MyOJIUYHO JeNaTh KpaTKue COOOIICHHUs O
pe3yiabTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHMH, HpPHU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHMHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3eHTaI[UeH

1.19

IPY BBIOJHEHUN YY€OHBIX MPOEKTOB M HUCCIICAOBAHUH paclpenesiTh
00513aHHOCTH B IpyIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA IEUCTBUM, aJCKBATHO OLEHUBATH
COOCTBEHHBIM BKJaJ B JAEATEIBHOCTh TPYNIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKarOIINX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

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

1.1

HUCIIOJIB30BaTh IIOHATHUA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHUC

1.3

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

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, IMPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HaueHMSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HhOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYNUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIBb3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [aBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaKECHHE

1.6

O0BSACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTWYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4eHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3aauu B 2 — 3 NEUCTBHS, UCIOIb3Yysd 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
JAHHBIX Ui pelIeHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (HOpMyIIHI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTH PAacyEThl U CPAaBHUBATDH
IMMOJIY4YCHHOC 3HA4YCHUC (bI/ISI/I‘IeCKOI\/'I BCIIMYHNHBI C U3BCCTHBIMHU

JaHHBIMU

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh IMPH MOMOILU
(bU3HYECKUX METOAOB, UCTIONB3YS OMHUCAHUE UCCIICIOBAHMSI, BBIICISATh
MPOBEPSIEMOE MPEINOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MMPOBCACHU UCCIICAOBAaHNA, ACIaTh BBIBOABI

1.9

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

OpPEINONOXKEeHUs, CcoOUpaTb  yYCTAaHOBKY M3  IPEIOKEHHOTO




000pyI0BaHUsl, ONUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHSATh TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATUYNKOB (PU3UUECKUX BEIHUWH, CPABHUBATH PE3YNIbTATHI

U3MEpEHUI ¢ yuE€TOM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOM
BEJIMYMHBI OT JAPYrOM C HCIIOJIB30BAHUEM IIPSAMBIX HW3MEPEHUM:
IUIAaHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cienysd  INpeUIoKEHHOMY  IUIaHy,  (hukcupoBaTh
pe3yabTaThl MOJYYECHHOH 3aBHCHUMOCTH B BHJIE TaOIUI] U TpagHKOB,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEIMYMUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys TNPENJIOKEHHOM HWHCTPYKLUMH, M BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

"1a0opaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX OIHUCAHHUS, HCIONIb3Ys
3HaHMS O CBOMCTBaX (DU3MYECKHX SBICHUHA U HEOOXOJMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHbBIC
npuOOpsl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBIISTh CXEMbI
JNEKTPUYECKUX LENEeH ¢ MOCIeNOBATEIbHBIM H  IapaJlJICIIbHBIM
COCAMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HauYEHUS

OJIEMCHTOB 3JICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0ICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/ICHUS B OKpYKaloIlIel cperie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
HHtepHeT, Ha OCHOBE HUMEIOIIUXCSA 3HAHMM U IyTEM CpPaBHEHUS
JIONIOJIHUTEIBHBIX HCTOYHUKOB BBLACIATh HHGPOPMALMIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUi  HaydHO-




HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJIEpKaHUs, CIPaBOYHBIC
Marepuaibl, pecypcsl cetd VHTepHeT; BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
cCoJlep’KaHus, B TOM 4YHUCIE NyOJIMYHO MPEACTaBIATh PE3yNbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(u3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.20

IpU BBIMOJHEHUH y4eOHBIX MPOEKTOB U UCCIECIOBAHUN (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyr[l'[]:l, BI:ICTpaI/IBaTI:
KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paszpeuatb KOH(QJIMKTHI

9 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

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

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIMNX JAHHOE (PUZNYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4yeOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PHU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U €AMHUIIBI PU3UIECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0O BEIMYMHY C JPYTUMHU




BEJIMYMHAMHU, CTPOUTh  TpapUKd  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIb3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [aBaTh CIIOBECHYIO
GbopMynUPOBKY 3aKOHa W  3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaKECHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie mponecCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 HM3YYEHHBIX CBOWCTBA

¢u3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajadd (OMMparolMecs Ha cuctemy w3 2 — 3
YPaBHEHUI), WCIONB3Yysl 3aKOHBI U  (HOPMYJBI, CBS3BIBAIOIIHE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHAJIMW3a YCIOBHS 3a/a4d
3alChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIS pELIeHUs], TMPOBOIUTH pacdEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHUA (bH3I/I‘IeCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IPH I[OMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMCAHWUE HMCCIICAOBAHUS, BBIICISATH
IpoBEpsieMOe TPEANOI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKA
MpPOBEICHUS] HUCCIICAOBAHUsSA, J€NIaTh BBIBOJBI, HHTEPHPETUPOBATH

pe3yabTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOJIUTH OMBITH TI0 HAOMIOACHUIO (PU3MYECKUX SIBICHUH WA
(U3NUECKUX CBOICTB TENI: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYIOBaHWS, OMHUCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

IPOBOIUTH MPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX HU3MEPEHHUH,
OTIpe/IeTIsisl CpeHee 3HAueHHWE HW3MepseMOi BenuduHbl ((POKyCcHOE
paccTtosiHie coOuparolield JHH3bI), 00OCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEITUYHUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH peE3yNIbTaThI

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (bI/IBI/I‘-IGCKI/IX BCJINYHMH B BHJAC Ta6JII/II_II/I




rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UYECKUX  BEJIHUHUH:
IUITAHUPOBATh M3MEPEHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, Cieays MpeIIOKEHHOW HWHCTPYKIUH,
BBIUNCIIATh 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATH IOJYYECHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YYEHHBIX (PU3NYECKUX MOJENCHl:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOUYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJEJIb aToOMa, HYKJIOHHAs

MOZACIIb aTOMHOTIO AApa

1.15

XapakTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIUCAHHUS, HUCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMA U HEOOXOIUMbIE

¢u3nUeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUU Y4eOHO-TIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJI IOCTPOEHUS U300paKEHUN B MIIOCKOM

3epKajie ¥ coobuparolei TuH3e

1.17

OPUBOIUTL TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUS (PN3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY XKAroIlel cpene

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, CcaMOCTOSTENIBHO (OPMYNIHpYs TOWCKOBBIM  3aIpoc,
HaxXoauThb nyTu OMpCACIICHUA AOCTOBCPHOCTU HOqueHHOﬁ
uH(pOpMallMd Ha OCHOBE HMMEIONIMXCSA 3HAHUM U JOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCIOJBb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (U3MYECKOTO COAEpKAHUSA, CIIPaBOUYHBIE
Marepuaisl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMHU

KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOPMALUKA U3 OJHOMI




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX MCTOYHHMKOB (PU3NYECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW HIN
UCCIICOBATEILCKON  ACATEIBHOCTH, IIPU  3TOM  T'PaMOTHO
UCIIOJIB30BaTh U3YUYEHHBIN ITOHATUNHBIN allapaT u3y4acMoro pasaena
(GU3UKH U CONPOBOXKIATh BBICTYIUIGHHWE Mpe3eHTauue ¢ y4érom

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH yYeOHBIX MPOEKTOB U MCCIECIOBAHUN (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTH 3a BBIIIOJIHCHHUEM  IIJIaHaA
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyr[l'[]:l, BI:ICTpaI/IBaTI:
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paszpeuatb KOHQJIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon
pa3nena

Kon

3JJE€MEHTAa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Mpupone. SBIEHHS TPUPOIBL.
Odusnyeckue  SABICHMS: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BETUYMHBL  M3MepeHne  (U3NYECKUX
BenuuuH.  Dumsudeckue  npubopsl.  [lorpemHocTsh

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAay4HBIIi METOJ TO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABU)KCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHUE

HaAOJIFOaeMOr0 SIBJICHUSA

1.4

Onucanne PU3NUECKUX SIBJICHUM C TTOMOIIBIO MOAEIIEH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###13MepeHne pacCTOSTHUM.
#HH#HPar##l13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##HPar#H##OnpeneneHue pa3MepoB MaJIbIX TEIl.
#H##Par###lI3MepeHre  TeMneparypbl IpU  MOMOILIHU

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHI A O CTPOEHNU BEIIIECTBA

2.1

H#iHPar#H##CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmWBITBI,  JOKa3bIBAIOIIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par###]|Biokenne  dvactui,  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI] C  TEMIEPaTypOM.

BpoynoBckoe nBuxenue, tuppysus

23

B3aHMO,Z[€I>'ICTBI/Ie YacCTull BCUICCTBA: ITPUTAKCHUC U

OTTAJIKUBAaHHUEC




HiHtPar#H#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, JKHUJKOCTEH W TBEPABIX (KPUCTAUIMUECKHUX) TEJl.

24 B3anMocBs3p MeXAy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM ¢Gotorpaduit).

2.6 #HHP ar###OnbITE 1o HaOJIFO JEHUTO TEIJIOBOTO

pacuImpeHus ra3os.
HH#HPar###ONBITEI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 MexaHudeckoe NIBIDKECHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUIKEHHE
Hi#HPar#H##CKOpOCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JBMKEHHHU. Pacyér myTw W BpemMeHHU
JIBUKEHUS
SBnenue uHepuuu. 3akoH HMHEpuUMH. B3ammoneicTBue
33 TeJ KaK MPUYMHA U3MEHEHUs CKOPOCTH JBHUKEHHUS TeIl.
Macca kak Mepa HUHEPTHOCTHU Teja
34 ###Par### InoTHOCTh BeliecTBa. CBsI3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKA B3aUMOACHCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3Mepenuwe cuibl ¢
' MOMOILIbIO TUHAMOMETpPA
37 ###Par###SIBnenue TaroreHus u cuna Tsokectd. Cuna
' TSKECTU Ha JApyrux miaHerax. Bec tena. HeBecomocTh
13 Cuna Tpenusi. TpeHHE CKOJIBXEHUS U TPEHUE TOKOS.
' Tpenue B mpupoie U TEXHUKE
19 #H##Par###(CoKeHue CWJ, HaANpaBJICHHBIX IO OJHOU
' npsiMoid. PaBHOIEeHCTBYIOIIAs CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBH)KCHMUS
(wapuka B KMIKOCTH, MOJENHU  DJIEKTPUYECKOTO
aBTOMOOMIIE M Tak janee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIBXKEHHs Opycka WIM IIapukKa [0
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOILUE
3aBUCUMOCTh pacTshKeHUs (nedopMariiu) MpyKUHBI OT
NPUIIOKEHHONH  cuibl.  OMBITHL, JIEMOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXKEHUS OT Beca Tejla U

XapakTepa COMPUKACAIOIINXCS IIOBEPXHOCTEH

Ou3nyuecKue SBJICHUS B MPUPOE: MPUMEPHI IBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B YKUBOW M HEXHUBOU IIPUPOJE,
NEMCTBUE CUITBI TPEHUS B IIPUPOJE U TEXHUKE
3.12 TexHuueckre ycTpoucTBa: IMHAMOMETP, MOAITUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
il Hasnenne TBEpAoro tenaa. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS AaBIICHUS
42 JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIEPATYPhI
43 [lepenaua naBneHus: TBEPABIMHU TEIaMH, KUIKOCTIMU U
' razami. 3akoH [lackais. [lHeBMaTHYeCKHEe MaIIMHbI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TJIyOWHBI.
4.4 Iuppocratudeckuii mapamokc. CooOuiaroniuecs: CoOCyabl.
['unpaBnuyeckrue MEXaHU3Mbl
Atmocdepa 3emnu u armocepHoe nasienue. [IpuanHsl
45 CYIIIECTBOBAHMS BO3AYyIIHOW o00omouku 3emun. OTMbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHS OT
BBICOTBHI HaJ[ YPOBHEM MOPsI
46 N3mepenne armocdepHoro naenenus. [IpubGopbr ms
' U3MEpEeHHs aTMOC(HEPHOTO AaBIICHUS
JeicTBue KUAKOCTM U Ta3a Ha IOTPYyKEHHOE B HUX
4.7 Teno. BrelTamkuBaromasi (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. BozayxomnnaBanue




4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT
o0béMa TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, NEHCTBYIOIECH Ha
TEI0,  NOrpyxéHHoe B  KuakocTtb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TENO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh  BBITAJIKMBAOIIEH
CWJIBI, IEHCTBYIOIICH Ha TEJIO B KHUJAKOCTH, OT 00BEMaA
NOTPY>KEHHOW B JKUJIKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  uiu
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpefAelieHne €€

IPy30I0AbEMHOCTH

4.10

®usnueckue  SABJICHUS B TOPUPOJE:  BIHUSHHE
aTMoc(epHOro aBjeHHs Ha )KUBOI OpraHu3M, IIJIaBaHHe

pBIO

4.11

TexHUYECKHEe YCTPOMCTBA: COOOINAONIUECS COCYIBI,
YCTPOMCTBO BOJONPOBOAA, THUAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanuueckasi pabota
5.2 Mexannueckast MOLTHOCTh
53 [IpocTeie  MexaHHM3MBI: pblYar, OJIOK, HaKJIOHHAs
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpuMeneHue npaBuiia paBHOBECHUS phluara K 0JIOKY
«3omoroe  mpaBuio»  MexaHWkd.  KoaddunmeHt
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTenumanpHas 3HEPIUM TENA, HOAHATOIO Hal 3eMIER
5.7 Kunernueckas sHeprus
sg [lomHast mMexaHudeckass SHEprus. 3aKOH H3MEHEHUS U
' COXpaHEHMsI MEXaHNYECKON YHEPTHH
5.9 [IpakTrueckue pabOTHI:




#HHPar###Onpenenenue pabOThl CUJIBI TPEHUS TpU
PaBHOMEpPHOM [JIBDKEHMM Tejla 10 T'OpPU30HTAIbHOMN
noepxHoctu. McciienoBanue yclIOBUM  paBHOBECHS
pbruara. Msmepenue KIIJI HakJIOHHOW MJIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

duznueckre SBICHUS B npupoac: pbHaru B TCIIC

5.10
yeloBeKa
TexHuueckne YCTpOMCTBA: pblyar, TMOABUKHBIA U
5.11 HETOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasjiena 3JIeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKON
61 TEOpUU CTPOEHMsS BemecTBa. Macca ©  pa3Mepsl
' MoJsieKyl.  OmbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
I0JIOXKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOpUHn
6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS
6.5 TermioBoe pacuiupeHne U cxaTue
66 Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTHIO
. TEIJIOBOTO ABM)KEHUSI YACTHII
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIionepeaaya U CoBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnyecTBO  TEIUIOTHL VYiaenpHass  TEIIOEMKOCTH

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

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

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

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

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOU




TpyOKe OT TeMIepaTyphbl.

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

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

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

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

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

JIbaa.

6.18

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

HWHES, CHera.

6.19

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

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHW A

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

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

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

noss. [IpuHIUI Cyneprno3uiMu AIEKTPUUECKUX MOJeH




(Ha KQUECTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

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




nHaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CnocoObl MOJTy4eHUS
7.19 ANEKTPUUECKOM SHEPTUH. DNEeKTPOCTAaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTryeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO JIEKTPU3AIUN TN HHIYKITUEH

Y TIPU CONPUKOCHOBECHHH.

UccnenoBanue nA€MCTBUS DJIEKTPUYECKOrO TMOJs  Ha

MIPOBOAHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBI AJICKTPUUECKON Ienu

MMOCTOSIHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PEe3UCTOpE.

OmbITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD

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

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

OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI




B3aMMOJICHCTBUS KATYIIKH C TOKOM U MarHuWTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymke. 3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IOJIsI Ha IMPOBOJHUK C TOKOM.

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

HUCCICOOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ HWHAYKIHUH:
HCCIIeNOBaHUE M3MCHEHHN 3HAauYeHUSI U HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

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

CHUSHHEC

7.22

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

IMOCTOSAHHOI'O TOKA, reHEPaTOp MOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenTa [IpoBepsiemble 251€MEHTBI COAEPKaAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe JaBWKEHHE. MarepuanbHas —TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEIBLHOCTE, MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIIMHENHOE JBHKCHUE.
8.4 CpenHsit 1 MIHOBEHHass CKOpOCTb  Tela  Ipu

HCPaBHOMCPHOM ABHUXKCHUU




Yckopenue. PaBHOyCKOpEHHOE IPSAMOJIMHEMHOE

8.5
JBUYKEHUE
8.6 #A#H#Par###(CBoOoqHOe manenre. OneITe! [ anmines
#H##Par##HPaBHOMEepHOE JBH)KEHUE IO OKPYKHOCTH.
8.7 [lepuon m yacrota oOpamenus. JIuneitHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHUE
8.8 [TepssIii 3ak0oH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuii 3akon HeroToHa
8.11 HHHPar###] [puHIMI Ccyneprno3nuy CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuiia  TpeHMs: CWiIa TPEHUS CKOJIBXKEHUS,
813 cujia TPEHUs MOKOs, APYrue BUIbl TPEHUS
#H#Par##H#Cuna TSOKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS
Jemwxenue  mmaHer  Bokpyr  Cosnpma.  Ilepsas
815 KocMu4ecKasi CkopocTb. HeBecoMoCTh U eperpy3ku
PaBHOBecue MatepuaabHON TOYKH. AOCOITIOTHO TBEPIOE
8.16 oo
#H##Par##HPaBHOBecue TBEPIIOrO Tella € 3aKPEIIEHHON
817 0Cb10 BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. MI3Menenue umnynbca. IMIynbce cuibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #i#H#Parf###PeakTUBHOE ABM)KEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
Pabora cun Tsxkectu, ymnpyroctd, TpeHus. CBs3b
822 SHEPTUU U PabOTHI
[loreHunanpHass dSHEpPrus Tela, MNOAHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHimanbHast SHEPTUs CHKATON MPYKUHBI
#HH##Par##H#Kunernueckas  sHeprus.  Teopema 0
525 KUHETHUYECKON SHEPIUun
8.26 H##Par###3aKkoH COXpaHEeHNsI MEXaHUYECKOW SHEPTUH




8.27

[IpakTuyeckue pabOTHI:

OmpeneneHne CpemHE CKOPOCTH CKOJIBKEHUSI Opycka
WIM JBWDKEHUS IIapuKa [0 HAKJIOHHOW TIIOCKOCTH.
Omnpenenenue yCcKOpeHUs Teja MpU PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHHU MpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM MPUH PABHOYCKOPEHHOM
IBIDKEHUM 0€3 HauyaJbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psag  HEUETHBIX 4YHCENl, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpPMalbHOTrO JaBieHus. OmnpexneneHue
kod(duimenta TpeHus CkoiabkeHus. OmnpenencHue
KECTKOCTH TpYXUHBL. OrnpeneneHne padboOThl  CHIIBI
TPEHUs] TpPU PAaBHOMEPHOM JABM)KEHMM Teja IO
TOPU3OHTAIBHON MOBepXHOCTU. OmnpeneneHue padOThI
CWJIBI  YOPYrOCTH  NpuU  THoabEME  Ipy3a  C
WCIOJIb30BAHUEM  HETOJBHKHOTO U TOJBUIKHOTO

OJIOKOB

8.28

dusndyeckue SIBICHUS B mpupoac: MpUINBbI U OTJIUBEI,
JABHOKCHHEC IIJIAHET ConaeyHoH CUCTCMbI, PCAKTUBHOC

ABHXKCHHUC KMUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpPOMCTBA:  CHOHAOMETpP, JaTYUKHU

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

Koneb6arenpHoe nBuxenue. OCHOBHBIC XapaKTEPUCTUKH

o1 KoJeOaHuii: Iepruo, 9acToTa, aMIUTUTYAA
92 Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.
' [IpeBpanienue 3HEpruy MpH KOIeOATETLHOM JABUKCHUN
93 3aryxatomue KosieOaHus. BbIHYKIeHHBIE KOJeOaHUsI.
' Pe3onanc
Mexanndeckue BOJHEL. CBONCTBAa MEXAHHYECKUX BOJIH.
9.4 [IpononbHBIE W TONEpeYHbIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHHs. MeXaHUYECKHIE BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI

9.5 3Byk. [')poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHuE 3ByKa
9.6 Nudpa3Byk u yapTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne 4acTOTBl W TepHoja  KoseOaHMiA
MaTeMaTU4YeCKOro MasTHHKA.
OmpeneneHne 4acTOTBl W TepHoja  KoseOaHWid
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
' MOABEHICHHOTO K HHUTH Tpy3a OT JJJIUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
MPY>KUHHOTO MasTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoja KoJieOaHMMi rpysa,
MOABEIICHHOTO K HHUTHU, OT MAacChl Irpy3a U KECTKOCTHU
npy>kuHbl. I3MepeHnne yckopeHus: CBOOOTHOTO TaACHUS
®dusnueckue SBJICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPACEHUE, CEHUCMUYECKHE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHudeckrne yCTpOMCTBA: DJXOJIOT, MCIOJIb30BaHUE

yIIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG I1oJIe. BHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [ITxana 31€eKTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEbIe cBoliCTBa CBETa

[IpakTuyeckue pabOTHI:

10.4 N3ydyeHne CBOWMCTB  JJIGKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOUITFHOTO TenedoHa
dusnueckue SBICHUS B TpUpOAe: OHOJOTHMUYECKOE

10.5 NEUCTBUE BUIMMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuyeckue YCTPOMCTBA: UCIIOJIb30BaHUE

SJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1

JlyueBas monens cBera. MicTouHMKH cBETa

11.2

IIpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA

11.3

Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTPAXKEHUS

CBCTa

11.4

[Ipenomnenue cBeta. 3akOH TMPEIOMJICHUS CBETA.

IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xon nyyel B IMH3E

11.6

Onrtuyeckast cucrema ¢oroarnmnapara, MHKPOCKONA H

TCIICCKOIIa

11.7

I'maz kak omnTudeckas cucrema. biHM30pykocTs H

AaJIbHO30PKOCTH

11.8

Paznoxxenune 6enoro ceera B cnektp. OnbiTel HhioTOHA.

CnoxxeHue cieKTpalibHBIX IIBETOB. Jlucnepcus cBeTa

11.9

[IpakTuyeckue pabOTHI:

#HHPar###IccnenoBanue 3aBUCUMOCTH yriia
OTpaXCHUA CBCTOBOI'O Jiy4da OT yIJia IMaJCHH.
###Par###l3yueHnue  XapakTEpPUCTHK  HM300pakKCHHS
MpeAMeTa B TUIOCKOM 3€pKaje.

#HPar###IccnenoBanue 3aBUCUMOCTH yriia
NpeIOMJICHUS CBCTOBOI'0O Jiyda OT YTIJla HIaJCHHUA Ha
IpaHULE «BO3JIYX — CTEKIIOM.

#i#HPar#t# lonyuene  M300pakeHUH C  MOMOIIBIO
coOuparoIen TUH3bI.

#H#HPar#Ht#Onpenenene  (POKyCHOTO pacCTOSTHUSL |
ONTHUYECKOMN CHIIBI COOMPAIONIEH JIMH3BI.
HHHPar##H#ONBITEL 10 Pa3lOKEHUIO OEJIoro CBETa B
CHEKTP.

HHHPar##H#ONBITHL 110 BOCHPHUSITHIO IIBETA MPEIMETOB

pU UX HaOJIOCHUH Yepe3 BETOBbIE (DPUIBTPHI

11.10

dusnyeckue ABiIeHUs B npupone: 3atmeHus CoiHia u
JlyHbl, 11BeTa Ten, ONTHUYECKUE SBJIEHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texnuyeckue YCTPOMCTBA: OYKH, [IEPUCKOIL,




¢doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
1 Onwitel Pezepdopna u mnaHerapHas MoOJETh aToOMa.
' Mogens aroma bopa
122 Hcnyckanve m MoOrjiomeHue cBera atoMoM. KBaHTBHI
. JInHeinyaTepie CIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs
194 Ctpoenne aromHoro sapa. HykinonHas wmoxenb
' aTOMHOTO siapa. M30Tomnsl
195 PannoaktuBubeie npeBpamenus. Ilepuon monypacnana
' ATOMHBIX SJEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSa0BOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u genenus sanep. McTrouHuky sHEpruu
' CouHiia u 3831
129 Snepnas osHepreruka. JleMcTBHE  paguOAaKTUBHBIX
' W3JIy4€HUH Ha )KMBbIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
HaGOmroneHne CIUIOMIHBIX W JIMHEHYATHIX CIEKTPOB
1210 M3ITy4ECHUS.
HccnenoBanne TPEKOB: M3MEPEHHME SHEPIUM YaCTHIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenue paanoakTHBHOTO (GoHA
@usnueckue SBICHUS B INPUPOAC: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 PAaOUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAIOB,
JNEUCTBUE PAAMOAKTUBHBIX H3JIYyYCHHH Ha OpraHu3M
4eJloBeKa
12.12 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaTIbHBIN JO3UMETp, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

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

[lonumanue pomu  GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTH SBICHUH HPUPOJIBI, O pPOJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeil ponu (GU3MKHM B pa3BUTUH
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKW W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOM
KapTHUHE MHUpaA, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMsT O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJICKYJISIPHOM TeOpUHu
CTpPOEHHSI BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOlllEeM MHpEe, BBIIEIAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

B.HaI[eHI/Ie OCHOBAaMM MOHSITHIHOTO amnmnapara M CHMBOJHUYCCKOTO
sA3bIKa (bPIBI/IKI/I N HCIIOJIB30BAHUE HX IJId PCIICHHA y‘le6HI)IX 3aaa4,
YMCHHUC XapaKTCPpU30BaATb CBOICTBa TCII, (1)H3H‘-I€CKI/IG SABJICHHUA H

IPOLIECCHI, UCTIOB3Ys PyHIAaMEHTAbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHune onmceBaTh HN3YUCHHBIC CBOICTBA TEII K (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTIONB3YS (PU3NUYECKUE BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUSA C Y4ETOM
coOJroIeHnsT MpaBMJI O€301MacCHOTO TPyJa: HaOmroAeHUuE (HU3HMIECKUX
SIBJICHUI:

YMEHHE CAMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH XOJ
OMBITA U 3aMMCHIBATh €0 PE3yJIbTAThl, (POPMYIMPOBATH BBIBObI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHHUH (PU3NUECKUX BEITUUNH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATENIHO CcOOMpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY II0 HMHCTPYKLIMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIM3UPOBATH ITOJYYECHHBIE PE3YJIBTAThl C
y4€TOM 3aJaHHOM MTOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  OKCICPUMEHTAIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCIEPUMEHTAJBHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIIATH
NOJy4YCHHBIE 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BHUJAE TAaOMUI U
rpaMKOB, YUUTBIBATh MIOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yIbTaTaM

HCCICOO0BaHUA

[lonnManue  XapakTEpHBIX  CBOMCTB  (PM3MUECKUX  Mojenen
(MaTepuasibHasi TOYKa, aOCOIOTHO TBEPIOE TEJIO, MOJETU CTPOCHUS
ra3oB, XHAKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh HUX IS

00BsICHEHUS! (PU3NUECKUX MIPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUYNHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YUYEHHBIE CBOMCTBA (PU3MUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMenue pemars pacuéTHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (OpPMYJbI, CBS3BIBAIONIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3ajadW,
BBISIBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI W (HOPMYIIHI,
HEOOXOAUMBIE ISl € pEelIeHHs, UCTIONb30BaTh CIPABOYHbBIE JaHHBIC,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHCTUYHOCTH MOIY4YEHHOTO
3HA4YCHUs1 (PU3MYECKON BEITMYMHBI; YMEHHUE OINPENENATh Pa3MEepHOCTh

($u3uUecKoil BETMUMHBI, TOJIYYCHHOHN P PEIICHUH 3a/1a41

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONIb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXOIUMBIC (PHU3NUECKHe




3aKOHOMEPHOCTHU

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEIHEBHONM KU3HM JUIsi  oOecrieueHus Oe30MacHOCTH  TpH
oOpamieHnn ¢ OBITOBBIMH ~ mpuOOpaMM M TEXHHYECKUMHU
YCTPOWCTBAMH, COXpPaHEHHsS 3I0pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHYECKOT0 TOBEJACHHUS B OKpYXalolled cpeae; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHHS NOCTHKCHHH (U3UKH M TEXHOJOTHH

JId paliuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT TOHMCKa, TPeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAITIU
(U3UYECKOTO COACpPIKAHUSI C HCIOJIb30BaHMEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTD
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE WMEIOIIUXCS 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb  IpHU
BBIMOJTHEHUH Y4YEOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3HYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepuaibl, PECYpChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMHU  NPeoOpa3oOBaHUs
uH(pOpMallMd W3 OJHOHW 3HAKOBOM CHCTEMBI B JpPYTYIO; YMCHHE
co3/aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBE MH(POPMAIIUU U3 HECKOJIIBKUX UCTOYHUKOB




INNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe BWkeHue. MarepuanpHas Touka. (Cuctema  OTcuéra.

OTHOCHUTEIHLHOCTD JABHXKCHU S

PaBHOMepHOE U HepaBHOMEpHOE JBMXeHue. CpenHss ckopoctb. Dopmyna st

1.2 BBIYUCIICHUSI CpeHeH ckopocTu: v = S/t
PaBHOMepHOE NPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH [Jsi TMPOCKIIMH CKOPOCTH, MPOEKIIUU
nepeMenieHusi, MyTH, KOOpAMHATHl TMPU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
2
S =vg # i+ ay = ;
2
@opmynbsl ISl MPOSKIUU MEpPEeMEUIeHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOPEHUS TPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy +d, -1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH Ui TPOEKIHUHU YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKLUHH IepeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KEHHH
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tena I0
1.5 BEePTHKAIH (JIBIKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

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




IPOCKIIMH CKOPOCTH ¥ KOOPJAMHATHI MpPHU CBOOOJHOM TNAaJE€HUH Tela IO

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpyKHOCTH. Hampapienue
CKOPOCTH.

@opmyna g BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTH U MEPHOL

oOparteHus:
2nR
L=
T

LentpoctpemutenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyra 1Sl BBIYUCIEHUS YCKOPEHUSI:

1.6
2
a. — v
"R
®opmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia 111 BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cwita — BektopHas ¢puzudeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. [lepBroiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOpA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJIO0
B3anmopencrteue ten. Tperuii 3akoH Herorona:
1.11 F. 21 = _Fl—}z
12 TpeHue Mokosi U TpeHHUE CKONbXKEeHUsI. DopMyra JJisi BBIYUCICHUSI MOIYIISI CUJIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmaruss Tenma. Ynpyrue u Heynpyrue aedopmanud. 3aKOH YHPYroiu
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -1,
F=g L1 _2%
R
Cuna TspKkecTu. Y CKOpeHHe CBOOOTHOTO MaeHUS.
dopmyna /17151 BBIYUCIICHHS CHITBI TSKECTH BOJIM3U TToBepXxHOCTH 3emun: F = mg.
JIBmxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas (pu3nvecKkas BeTnIrHa.
=m0

Nmnynsc cucremsl teinr. M3menenue ummyibca. Mmnyinbsce cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyia asisi BEIYUCICHUS paOOThI CUJIBL:

A=F5ooscx

Mexanunueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAasA SHEPIusl. (DopMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

HE)E
Ey ="

TeopeMa o kuHeTHdecKou s3Heprun. Gopmyra 1 BHIYUCICHNUS OTCHIMAIBHON




SHCPTrUU TCjia, MOAHATOI'O

HaJa 3eMIIEN:

E,=mgh

MexaHnueckas SQHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparieHue MexaHUYECKOM SHEPTUU TPU HATUYUU CUJIbI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBuxHBIN 1 HeTOABWKHBIN O0510KU. KITJ] mpocThIx MEeXaHH3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
®opmyna a5l BBIYUCICHUSI TaBJIeHHs TBEPIOTO Tea:
_F
pP= G

121 JlaBieHnue raza. ATMOC(epHOE 1aBICHHE.

' ['unpocraTyeckoe AaBieHue BHYTPH KUIKOCTH.
®opmya /1715l BBIYUCIICHUS 1aBJIICHUS] BHYTPHU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna s ONpPENETICHUS BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teja. [lmaBanue CYI0B M BO3AYyXOILIaBaHUEC




1.24

Mexanuueckue KoinebaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJjeOaHUil.

®dopmya, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOaHU:

1.25

MaremaTuueckuii U TNPYXKUHHBIA MasTHUKU. [IpeBpalieHue »SHeprum nOpu

KOJIE0ATEIbHOM IBUXKEHUU

1.26

3aryxatomue konedbanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBL. [IpoAosibHBIE M MOINEpEYHbIE BOJHBL. [[nMHa BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJHBI:

h=v-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha TpaHHUIIE

nByx cpenl. MH(dpa3Byk u ynpTpa3Byk

1.29

Ipakxmuueckue pabomul

N3MmepeHne cpenHel IUIOTHOCTH BEIIECTBA; aPXUMEIOBOM CHIIBI; KECTKOCTH
NPYKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKCHHS; pabOThl CHIIBI TPEHUS, CHUJIbI
VIPYTOCTH; CpeIHEH CKOPOCTH IBHKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia Koie0aHWH MaTeMaTHYeCKOTO MasTHHKA; YacTOThl W  Iepuoja
Kosie0aHul MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YHPYrocTH TNPHU MOABEME Tpy3a C TMOMOIIbIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O1oKa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYXEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBI
OT MAaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO TABJICHUS U OT
poZla MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOILIEH B IPYXKHUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpeHUs: Opycka OT yrja HakJIOHa HalpaBIISIOIIEH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpPHUOa
Kojie0aHul MPYXUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTU MPYKUHBI;
UCCIICIOBAaHNE HE3aBUCHUMOCTH TIepuoja KoleOaHWi HHUTSHOTO MasTHHKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 Npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMHU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOJE U

TEXHUKEC, IMPUIMBBI W OTIMUBBI, JABWXXCHHC IIIIAHCT ComHeuynoin CHUCTCEMBHI,




PEaKTHUBHOE JIBM>KEHHUE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKa, BIUSHUE
aTMoc(epHOro AaBlieHHs Ha XUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3CMJICTPSCCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoticmea: CIAJOMETP, NAaTYUKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpEHUs, IWHAMOMETp, TMOJIIIUIHUKHA, pPAKEeThl, pblYar, MOJBWKHBIA U

HETOJIBIKHBINA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

11 COOOILAlOIIMECs] COCYAbl, YCTPOWCTBO BOAONPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMETp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHIA BEILECTBA.
Kpucrannnueckue u amopgHsbie Tena

27 JBwxenue wyactun BemiectBa. CBS3b CKOPOCTHM  JBMIKEHUS YaCTUI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CMmauuBaHue Y KalWUISPHBIE SIBIICHUS

2.4 TeroBoe pacIupeHue U CokaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsis sneprus. PabGora u Teruionepenadya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEN DHEPTUU

2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIHUS, U3ITyUCHHE
HarpeBanue wu oxnaxnaenue Ttein. KonauyecTBO  TEIJIOTHI. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrHuHM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPrud B MpOLEcce

510 ucrapeHuss M KoHjAeHcauuu. KumeHwe IKUIKOCTH. YenbHas TemioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs BO3ayXxa




2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWE BHYTPEHHEW JHEPruu IpuU

IJIABJICHUU U KpUCTAJIJIM3alluU. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

2.13

BHyTpeHHsis sHEprusi Cropanus TOIUIMBA. Y IeJIbHAs TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumne! padoTs! TermnoBsix ABuratenei. KITJ[ remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENMIOEMKOCTH METAJUIMYECKOTO LUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJAOW KOMHATHOW TeMmmeparypbl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIIYIIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBLHON BIXKHOCTA BO3/lyXa; YACJIbHOW TEIJIOTHI
IaBieHUusl Jbaa. lMcciaenoBaHWe HM3MEHEHHsI TEMIIEpaTypbl BOABI  IIPHU
PA3IUYHBIX YCJIOBUSIX; SIBJICHMSI TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW U

ropsiueit BOJbI; Mpoliecca UCHapeHust

2.16

Duzuueckue A6neHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIAPHBIE
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoae, uznyuenue ConHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalvuuIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIIOB,
JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUSA

3.1

DnekTpusanusd Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3aunmoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

34

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

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIS Ha

AJIeKTpudecKue 3apsiibl. [IpOBOIHUKY M TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruyecKuil TOK. JlelcTBus AnekTpudeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t,U=A4/q

9JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. Y aeneHOoE SJICKTPUYICCKOC COMMPOTUBJICHUC:

3.7 R =pl/S
13 3akon Oma ans yyactka snekrpuueckoi nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHUE IPOBOAHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE COeAMHEHHE TPOBOIHUKOB PABHOTO COMTPOTUBIICHMUS:
U =U;:I=1+I; rR=5,
2 2 7
CmMeniaHHbIe COETMHEHUS MPOBOTHUKOB
3.10 Pabota u MmomHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"R-t
310 OnbiT Opcrena. MarHutHOe TmoJie MPSAMOrO MPOBOJHHMKA C TOKOM. JImHUM
MarHUTHOM MHAYKIIHU
313 MarautHoe mojie IIOCTOSHHOrO MarHuTa. B3anmMoaeldcTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOpPAa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHUKE

(peBI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTHU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIMAAX €TO0 MOICPCUYHOIO0 CCUCHUA U

YACIBHOTO COIIPOTUBJICHUS.




HpOBepKa nmpasujia JJIsl 3JICKTPUUYCCKOI'O HAIIPAKCHHA IMPU TTOCICAOBATCIIBHOM
COCOIMHCHHUH IIPOBOAHHUKOB, IIpaBuWjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

napasieIbHOM COEIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 Npupoode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Jpeiid) MOITOCOB,
POJIb MATHUTHOTO TIOJIS I7Is1 )KU3HU HA 3eMIle, TOJSIPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  SHEPTuu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
3.18 HarpeBaTellbHbIC AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKHUE
MpEeIOXPaHUTENH, D3JEKTPOMArHUT, OJJIEKTPOJABUraTeNIb IOCTOSHHOTO TOKa,
TreHEepaTOp MOCTOSIHHOIO TOKa
3.19 OnekTpoMarHuTHbie BoJHBI. [1Ikana 35ieKTpoMarHuTHBIX BOJTH
3.20 JlyueBasa mozenb cBeta. [IpsaMoMHENHOE pacCIpOCTPAHEHNE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsHUE JIMH3bL. OnThyeckas cuiia
. muH3el: D = 1/F
3.25 I'ma3 kak ontuyeckast cucrema. OnTHdeckue mprudopsI
IIpaxmuueckue pabomoi
#HiH#HPar###l13MepeHre ONTUYECKOM CHIIBI coOuparonie JHH3BL;, (HOKYCHOTO
paccTosiHus coOuparoIiei JMH3bI (10 CBOMCTBY PaBEHCTBA pa3MEpOB MpeAMeETa U
M300paxeHus, KOTa MpEeAMET PAacCoNIOKEeH B JBOMHOM (OKyce), MmoKazarems
3.26 MPEJIOMIIEHUS CTEKJIA.
#iHPar###llccnenoBanue CBOMCTBA M300paKEHUS, MOJYYCHHOTO C IOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHUS (OKYCHOTO PACCTOSIHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yrja MPEJIOMIICHUS CBETOBOTO Jiyda OT yIjia MaJeHUs Ha
IPaHHULIE «BO3/IyX — CTEKJIO»
327 Qusuueckue asnenusi 6 npupode. 3arMmeHuss Comnua u JlyHbl, 1BeTa Te,
' ONTHYECKHE SBJIEHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peaknuu anbda-u Oera-




pacmiaga

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

4.3 Cocras aromHoro sapa. 3oronsl

4.4 [Iepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBbIM paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3JIYyYEHHE MPUPOAHBIX MHHEPAJIOB,
JieficTBUE palMOaKTUBHBIX N3IYyYEHUI Ha OpPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, HHIUBUIYAJIbHBIN T03UMETp, Kamepa

Bunbcona, snepHas sHEpreTruka




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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