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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no (u3uke Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHMs COCTaBJICHA
Ha OCHOBE TOJIOKEHUM U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBaTenbHOI nporpaMmsl, npeacrasieHHbIX B PI'OC 00O, a takxe ¢
yu€ToM QeaepanbHoil pabouelt mporpaMMmel Bocniutanus U KoHuenmuu nmpemnoiaBaHust
ydeOHoro npeamera « Du3nKa.

[Iporpamma no gu3srke Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHMs COCTABIICHA
HA OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3ysbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeabHOM nmporpaMmel, npeactaBieHHbx B DI'OC OO0, a Takxke ¢
ydeToM ¢eaepalibHON padoydei mporpaMMbl BOCIIUTAHUS U KOHLETILIUY MTPETNOIaBaHMS
yueOHoro npenmera «Puznkay.

CopepxaHue mnporpaMMbl 1O (U3UKE HampaBiIeHO Ha (OPMHpPOBAHUE
€CTECTBEHHOHAYYHO! IPaMOTHOCTH O0YYaIOIIUXCS U OpraHU3alMIo H3y4YeHUsl (PU3UKU
Ha JeATeIbHOCTHOM OCHOBE. B mporpamme mo (pu3mke y4uTHIBAIOTCS BO3MOKHOCTHU
yueOHoro mpeamera B peanusanuu TpedboBanuiik GI'OC OOO k mninaHUPYEMbIM
JUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUYEHHMs, @ TAKIKE MEXIPEIMETHBIE
CBSI3M E€CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHUs.

[TporpamMma 1o (u3MKe ycTaHABIMBAET paclpeaesieHue yueOHOro Marepuaa mno
rogam oOyueHus (o Kjaccam), MpeajgaraeT MNPUMEPHYIO [OCJIEI0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs IPEIMETHOIO COAEPKAHMS U yUETe
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Tporpamma no ¢u3uke pazpaboTaHa ¢ eJIbI0 OKa3aHUS METOUUYECKONW TOMOIIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MIPEIMETOB, OCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHEN U (pu3nuecKkoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, MNPEIOCTaBIsET HauOoJee SICHbIE
oOpa3lpbl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Crnocoda MOITydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opna w3 THaBHBIX 3a1ad (PU3MYECKOTO O0pa3oBaHUsS B CTPYKType OOIIETo
oOpa3oBaHMsl COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTepeca K HayKe y 00yJarounxcs.

N3ydenue gusuku Ha 6a30BOM YpOBHE MpEAIoaraeT OBIaJeHUE CIETYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;

e HHTEPIPETHPOBATH JAAHHBIE M MCIOJIb30BAaTh HAy4YHbIE JI0Ka3aTeJIbCTBA IS

MOJIYYE€HUS BBIBOJIOB.

[ean wu3ydeHuss (u3MKKM Ha YypOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
ONpejieieHbl B KOHLEMIMM TpernojaBaHust ydeOHoro mnpeamera «Pusukay B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanyu, peanusyomrux OCHOBHbIE
00111e00pa30BaTeIbHBIC MPOTPAMMBI.



enu nzydenust GU3uKu:

npuoOpeTeHNe WHTEepeca W CTPEeMJICHHSI OOYyYaromuXcsi K HayYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyallbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIE TO3HAHUA W (POpMHpOBaHHE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjbTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE TMPEACTABICHUN O poiu (PU3UKK 1T PAa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXHBIX  cepax  Oyayuei
npoeCCUOHAIBHON JIEATEIIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTikeHue 3TUX 1elield MporpaMMBl Mo (PU3uMKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CICAYIONINX 3a]1ay:

npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;
IpUOOpEeTEeHNE YMEHUH OINHUCHIBaTh U OOBACHATH (PU3UUECKHUE SIBICHUS C
UCIIOJIb30BaHUEM TIOJTYUEHHBIX 3HAHU;

OCBOGHHE METOJOB pElICHHs MPOCTEHIIMX  pPACUETHBIX 3a7ad C
UCTIOJIb30BaHUEM duzngeckux MOJIeTeH, TBOPUYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAONIOAATh MPUPOAHBIC SBICHHS W BBINOJHATH OMBITHI,
JabopatopHble  pabOThl M AKCHEPUMEHTANbHBIC  HMCCIEAOBAaHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHME NPHUEMOB pabOThl ¢ HHpOpMalKer (HUINUECKOTO COAEpPKAHUS,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX NOCTHKEHUSX (PU3UKU, aHAIU3 U
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIIHY;

3HaKOMCTBO €O cpepaMu NpoPeCCUOHATBHON AESITEIbHOCTH, CBI3aHHBIMU C
(Gbu3HUKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHXKEHUSAX
(bU3YEeCKON HAYKH.

OO6miee yuciI0 9acoB, PEKOMEHIOBAHHBIX ISl W3ydeHUs (Pu3uku Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIen0), B 8 Ki1acce — 68 yacoB
(2 yaca B Hememo), B 9 kximacce — 102 wyaca (3 wyaca B Hejaenl).

[Ipennaraempiii B mporpamMmme no (pu3uke nepedyeHb J1adOpaTOpHBIX padoT U
OMBITOB SIBJIIETCSI PEKOMEHJATENIbHBIM, YUWUTENIb JelaeT BbIOOp IpH NPOBEIECHUU
7a00paTOpHBIX pabOT M ONBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEH
OoOy4YaronMxcsi, CIHUCKa 3KCIEPUMEHTAIBHBIX 3aJlaHui, TMpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
®u3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@u3znka — Hayka o mnpupone. SBneHus npuponbl. DUNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHBL. M3mepenune Qusnueckux BenuyuH. Dusznueckue
npudopsl. [lorpenHocts u3mepeHnii Mex1yHapogHasi cucTeMa euHULL.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAyKd HM3ydaloT MPHPOIY.
EcTecTBEHHOHay4HbII METOJ MO3HAHUSA: HAOIIOJEHUE, IOCTAHOBKA HAay4HOIO
BOIIPOCA, BBIABUKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HabogaeMoro aByieHus. Onucanne GU3NYECKUX SIBJICHUN ¢ IOMOIIIBIO MOeel

Jlemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOpsl U MNPOIEAypa MPsIMBbIX U3MEPEHUN aHAJIOTOBBIM U

U(POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
Omnpenenenre NEHbI AeEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
N3mepeHne pacCTOSHUMN.
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenne TemmnepaTypbl IPYA MOMOILIHN KUIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.
6. IIpoBeneHue wuccnenoBaHus MO NPOBEPKE THUIIOTE3bI: AANBHOCThH IOJETA
[IapuKa, MYIEHHOTO TOPU30HTAIbHO, T€M OO0Jjbllle, 4eM OOJIbIIEe BHICOTA
IIyCKa.
IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OIbITHI, 10Ka3bIBAOIIIE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenne yactul BemiecTBa. CBS3b  CKOPOCTH  JABMXKEHHMS YacTUL[ C
temnepaTypoil. bpoyHoBckoe aBwkenue, auddys3us. BzaumopelcTBue wyacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPIBIX
(kpucTaIMyeckux) Tea. B3auMocBsI3b MeXay CBOMCTBAMU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBjaeHuid, 00BACHIIOMUXCSA MPUTSHKEHUEM WA OTTaJIKUBAHUEM

YaCTHUIL BEIIECTBA.
Jlabopamopuwie pabomul u onvimaol.
1. Ornenka AuaMeTpa aToMa METOAO0M PSIIOB (C UCIONIb30BaHKuEM (oTorpaduit).
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2. OnpIThI 1O HAOTIOEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
J/IBMKeHHe M B3aUMOJAeiCTBHE TeJl.

Mexannueckoe nBWXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JABUIKEHHUE.
Cxopoctb. CpenHsii CKOpOCTh IPU HEPAaBHOMEPHOM JBMXKEHMHU. PacueT myTtu
BPEMEHU JBUKECHHUS.

SBneHne wHepuMH. 3aKOH HHEpUHMH. B3anMoJelcTBHME TeNl Kak MpUYMHA
WU3MEHEHUS] CKOPOCTH ABMKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Teia. [IoTHOCTh
BeecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHULIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTHKa B3auMoaeicTBus Tesl. Cuia ynpyrocTy U 3akoH I 'yka.
N3mepenre Cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa TSKECTH.
Cwia TspkecTM Ha JApyrux IuiaHerax. Bec tema. Hesecomocts. CnokeHue cui,
HaIIpaBJICHHBIX O OAHOM npsAMou. PaBHoxencTByromas cui. Cuna tpeHus. Tpenue
CKOJIB)KEHMS M TpEHUE NTOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHUs Tea.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKCHUS.
Habmroienue siBieHNs HHEPLUH.
Habmroienue u3MeHeHus: CKOpoCTH IIPU B3aUMOJIECHCTBUH TEII.
CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEIL.
CrnoxeHue CUJl, HalpaBJICHHBIX 110 OJHOU MPSIMOIA.
JIaﬁopamopubze pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOrO JBUKEHHUA (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).
2. Ompenenenue cpelHeldl CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa I0
HAKJIOHHOU IUTOCKOCTH.
3. Omnpenenenue IIIOTHOCTHA TBEPAOTO Tea.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsKeHUS (nedhopmariim)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.
5. OnbIThL, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT BECa
TeJa U XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEN.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBUICHUS U yBeJIWYeHHs AaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIeHHs Ta3a oOT oObeMa, Temieparypbl. llepenaua npaBneHus
TBEpABIMH TEJAMH, >XUAKOCTSIMM M razamu. 3akoH Ilackansa. ITneBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS JKUIKOCTH OT IIIyOMHBL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emum u armocepHoe apaBieHue. lIpUuMHBI CyIIECTBOBAHUS
Bo3aAymHON oOosnouku 3emiu. OnbeiT Toppuuennu. M3mepenue arMmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EpPHOro JaBICHHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U3MEpEeHHs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KHMIOKOCTH M ra3a Ha IOIPYKEHHOE B HHUX TeJO. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
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Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmaromuecs cocy/bl.
['mapaBauyueckuut mpecc.
[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.
3aBUCHUMOCTH BBITAIKUBAIOIIECH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
VYcnoBue miaBaHust TeN: MJIABaHUE WM MOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOIIIECHHUSI TUIOTHOCTEN TeJla U AKUJKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON B
KUJKOCTh YaCTH TeJa.
2. OnpeneneHne BITAIKABAIOIIECH CHIIBI, ICHCTBYIOIIEH HA TEJO, HOTPYKEHHOE
B KUJIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOIIECH CUJIbI, AEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl T€Na.
4. OnmpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAIONIEH  CHIIBI,
JIEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOrPYKEHHON B KHUIKOCTh
YacTU TeJla U OT TVIOTHOCTHU YKUJIKOCTH.
5. KoHctpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKU U OTPEICIICHHE
€€ rpy30N0AbEMHOCTH.
PaGora 1 MOIIIHOCTB. JHEPrus.

Mexanuudeckast padota. MOUIHOCTb.

[IpocTbie MexaHU3MBbI: pblYar, OJOK, HaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus phiuara. [I[puMeHeHne nmpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOe
npaBuio» mexanuku. Kosddumment nonesnoro nevictus (nanee — KIIJ[) mpoctbix
MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dsHeprua. KuHeTndeckas UM TNOTEHUHATbHAS  SHEPrUsl.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON SHEPruu B APYrod. 3aKOH COXPaHECHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Omnpenenenuie pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JABMIKEHHUH Teja 1o

TOPU30HTATIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakIOHHOM IJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.
8 KUIACC

o vk wnN R

TennoBble ABJICHNS.



OCHOBHbBIE  TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BelllecTBA. Macca W pa3mMepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopnenu TBEPIOro, S>KUIKOTO W Tra3000pa3HOTO COCTOSIHMM  BeIleCcTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHHUE CBOMCTB ra3oB, *UIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISIPHO-KUHETUYECKONH TEOPHUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHII.
BryTtpennss sneprusi. CriocoObl H3MEHEHHUS BHYTPEHHEH SHEPTUH: TeIUIonepeaada u
coBepmieHne paboTel. Bumbl Temmomepemayu: TETUIONPOBOTHOCTh, KOHBEKIIWSA,
U3JIy4YEeHUE.

KonuuecTBo TemioTel. YjenbHas TEIMIOEMKOCTh BelIecTBa. TemmiooOMeH u
TEIUIOBOE paBHOBecHE. Y paBHEHUE TeIIoBoro Oananca. [InapieHue u oTBepeBaHue
KPUCTAJUIMYECKUX BEIHISCTB. YJenbHasi TerioTa IuiaBieHus. [lapooOpazoBanue u
koHjeHcanus. Mcnapenne. Kumenue. VYnaenbHas Teriora mnapooOpa3oBaHMS.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Mpuniuner pabotel TeroBbix aBurateneit KIIJ[ TemmoBoro gBuratesns.
TernnoBble ABUTATENN U 3aIIUTA OKPYKAOIIECH CpEbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaOmronenue siBeHnit cMauMBaHUS M KalMWLISPHBIX SIBICHU.

HaOmronenue TenioBoro paciimpeHus Ted.

W3meHenue naBieHus rasa MpU HU3MEHEHWH O0BbEMA M HATPEBAHUM WIIH

OXJIAXKCHUU.

6. IlpaBuna usmepeHus remnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxjaeHue Mpy COBEPIICHUH PaOOTHI.

9. Harpesanue mipu coBepiiieHur pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTossHCTBa TEMIIEpaTyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomel u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJT MOJICKYJIIPHOTO TIPUTSAKEHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel MO HAOJIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, XKUIKOCTEH u
TBEPJBIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OaJTOHE IIIPULA.
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5. OmBITHI, IEMOHCTPHUPYIONTUE 3aBUCUMOCTH JIaBJICHHSI BO3yXa OT €ro 00béMa
Y HarpeBaHUs WIH OXJIaXKICHUS.

6. [IpoBepka rumoresbl JMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA YKUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmonenue wW3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B  pe3yJbTaTe
TEeIIonepeayl U padoThl BHEITHUX CUJL.

8. HMccrnemoBanue sBIEHUS TEIUIOOOMEHA TMPU CMEIIMBAaHUM XOJIOAHOW U

ropst4eu BOJBL.

9. OmnpeneneHue KOIMYECTBA TEIIOTHI, MOTYYEHHOTO BOJAOU MPHU TEIIIOOOMEHE

C HarpeThIM METAJUTNYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca uCHapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKHe U MATHUTHDIE SIBJICHHS.

OnekTpu3anus Tel. J[Ba poma »lEKTpUYECKUX 3apsnoB. B3anmojnenicTBue
3apspKEeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJCHCTBUS 3apsSyKEHHBIX
TE€JI OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnoisie. Hamnpssk€HHOCTh dAnekTpuueckoro moss. [IpuHioun
CYIIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocurenmu »sieKTpyUYecKuX 3apsaoB. OJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsl.
Crpoenne atoma. [IpOBOTHMKH M TUDIIEKTPUKH. 3aKOH COXPAHEHMS DJIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAaHMS DJICKTPUUECKOTO  TOKA.
N cTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUSL DSJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUIN TOK B KUJIKOCTSX U Tra3ax.

Onektpuueckas  uenb. Cuna  TokKa.  DJEKTPUUECKOE  HAmNpsHKEHUE.
ConpoTuBieHHE NMPOBOJAHUKA. Y ACIBLHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa st
ydacTtka uenu. [locimenoBarenpHoe U napauieibHOE COCIUHEHNE IIPOBOJHUKOB.

PaGota W MOIHOCTH dJEKTPUYECKOTO Toka. 3akoH Jxoyns—JIeHma.
DneKTpuYecKre NEeNu U MOTPEOUTENu IIEKTpUUecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMonencTBUE NMOCTOSHHBIX MarHuToOB. MarHuTHoe
nojie. MarauuTHOE 1oJie 3eMJIM U €T0 3HaYeHUE JJ1s1 )KU3HU Ha 3emuie. OnbIT Dpcerena.
MarauTHoe 1oJe IEKTPUIECKOro Toka. [[puMeHeHrne 3eKTpOMarHuTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TIOJIS1 HA POBOIHUK C TOKOM. DJIEKTPOABUTATEIb TIOCTOSHHOTO
TOKa. lcronp3oBaHue OJJIEKTpOABUIaTENed B TEXHUYECKUX YCTPOWCTBAX U Ha
TPaHCTIOPTE.

OnbiTel @Dapajiess. SBneHue 3aeKTpoMarHuTHOM MHAyKIMU. [IpaBuno Jlenua.
Onextporenepatop. CrocoObl MOMTydeHHSI SICKTPUICCKON SHEPTUHU. DIEKTPOCTAHIIUN
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

1. DJeKTpu3aius Tell.
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25.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpONCTBO U AEUCTBUE BJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopaennupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3ps.

. U3MepeHnne cuibl TOKa aMIepMETPOM.

. U3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. PeocTtar u marazuH COnpoOTUBIICHUH.

. BzaumoiericTBre OCTOSSHHBIX MarHUTOB.

. MonenrpoBaHre HEBO3MOXXHOCTH PA3EIICHUS ITOJI0COB MATHUTA.
. MozenrpoBaHre MarHUTHBIX I1OJIEW OCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBrE MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apazes.

. 3aBUCUMOCTh HallpaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUH €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.

1.

o u ks~ w

10.
11.

OneIThl MO HAOMIOACHUIO DJCKTPU3ALUU TEJl HHAYKIMEW U TpuU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL  DJIEKTPUYECKOTO TIOJISI HA MPOBOJHUKUA U
JABJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHue U peryjJiupoBaHie HANPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 PpPEe3UCTop, OT
COTNPOTUBRJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOpE.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTONIEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiaa CIHOXKEHHUS HAMPSHKEHUM TMpPU  TMOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia Mg CWIbl TOKA MPU MAPAIIIEIBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThHI SNEKTPHUUECKOT0 TOKA, UIAYIIETO YePE3 PE3UCTOP.
OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.



12. UccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, MAYIIErO Yepe3 JIAMIOYKYy, OT
HaIpsKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHuTHOTO MOJIs MOCTOSTHHBIX MarHUTOB MPU UX 00bETUHEHUH U
pa3aciieHUHN.

16. MccnenoBanue OEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBHSI KATYLIKH C
TOKOM M MarHMTa OT CHJIbl TOKA M HAPaBJICHHUS TOKA B KaTYIIIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/I 351eKTpoABUTaTENBHON YCTAHOBKH.

21. ONBITBIL 1O  HCCIAEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHAYKIMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIlPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema  oTcyéra.
OTHOCHUTEIIBHOCTh MEXAaHWYECKOrOo JBW)KEHHUS. PaBHOMEpHOE MpPSAMOJIMHENHOE
nBrKeHne. HepaBHOMEpHOE MNpsSMONMHENHOE IBHKEHHE. CpelHsss U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckOpeHHOE mpsMoJuHEelHoe aABuxkeHue. (CBoOogHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE HBW)XEHHE MO OKpYKHOCTH. llepuon u wactoTa oOpallieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akon HproToHa.
[IpyHIMN CyNIepIIO3UIUH CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuia TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHHE CBOOOHOTO
nafgeHus. Jlpwkenune maHeT Bokpyr CousHna. IlepBas kocMuyeckas CKOpOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MmatepuanbHOM TOYKH. AOCONMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Ttena. M3meHenne nmmmyibca. Mmynbc cunbl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa CUil TSKECTH, YIPYTrOCTH, TPEHHUS.
Cs3p sHepruu u pabotel. [loTeHuumanbHast »HeEprus Tena, MOAHATOrO Hal
MTOBEPXHOCTHIO 3eMJIM. [loTeHIHManbHas HEPTrUs CHKaTOW Npyx uHbl. KnHeTHueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHHM. 3aKOH COXPAHECHHUS MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MeXaHM4YeCKOro IBMKEHUS Tella OTHOCHUTEIBHO Pa3HbIX TEJ

OTCYETA.
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9.

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

CpaBHEHHE IIyT€l M TPAeKTOPHU JBHKEHHS OJHOIO W TOrO0 K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

HabmroieHue MexaHM4ecKUX SIBICHHUM, NPOUCXOASAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KECHUM OTHOCUTEIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTb YCKOPEHHS TeJIa OT MAcChl TeJla U JEMCTBYIOIIEN Ha HETO CHJIBL.
Haburoienue paBeHCTBa CHII IIPYU B3aUMOJICHCTBUY TEIl.

M3meHeHnue Beca Teia Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrybca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HaboieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHEe MEXaHUYECKOM SHEPIMM IPH JIBHKEHHH Tela IOJ JECHCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JajdbHEHIIEro paBHOMEPHOIO
JIBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeIHEeN CKOPOCTU CKOJBXKEHUs Opycka WM JBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tella MpPU PaBHOYCKOPEHHOM JBUXKEHUHU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBMKCHUHU 03 HauallbHOW CKOPOCTH.

[TpoBepka runoTes3bl: €cliv MPU PAaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaIbHOM
CKOPOCTH ITyTH OTHOCSITCS KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CUJIbI  TPEHUSI CKOJIBKEHUSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHUH Teja I0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YOPYIrOCTH TMpU TNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



Konebarensnoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHWI: MEPHUOI,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U MpY>KUHHbIM MasTHUKHU. [IpeBpaineHue
HHEPTUU MPH KOJIeOaATEIHLHOM JIBHIKCHHH.

3aryxaroiue Konedanus. BeinykieHHble kosiebanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpoAosibHBIE 1 TTONIEpeYHbIe BOJIHBL. J[JIMHA
BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHUsA. MeXaHWYECKHE BOJHBI B TBEPAOM TEIE,
CEHCMHYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTpakenme 3Byka. MH(pasByk u
YIBTPa3BYK.

Hemoncmpauuu.

1.

o v oA W

HaOmronenne komeOGaHuii Tell MHOJ JEHCTBHEM CHIIBI TSDKSCTH M CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroienne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHca.

Pacnpoctpanenne npo0IbHBIX U MOMIEPEYHBIX BOJIH (HAa MOJIEIH).
HaoGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HAHC.

ﬂaﬁopamopubw pabomul u onvimaol.

1.
2.
3.

7.

Omnpenenenne 4acTOThl U NMEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U MEpUo/Ia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCMMOCTH TIepHOJa KOJICOAHWM TMOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTY NIEPHOJIa KOJIEOAHUM MPY>KMHHOTO MAasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

OnBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh IEPH0/1a KOJIeOaHU MPY>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaJACHMUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJIE. DJEKTPOMAarHUTHbIE  BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BOJH. [Ilkama »nexkTpoMarHUTHBIX BOJH. Vcmnolsib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJeKTpOMarHuTHas mpupojga cBera. CkopocTh cBeTa. BonHOBBIE CBONMCTBa

CBCTA.

Hemoncmpauuu.

1.
2.

CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

M3yueHne CBOWCTB DIIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOWIBHOTO
TenedoHa.

CBeToBbIC ABJICHUSA.



JlyueBas monenb cBera. ctounuku ceera. [IpsMosimHeEHOE pacipocTpaHeHHe
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTPa)KCHUS CBETA.
[Ipenomnenue cBera. 3akoH MpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpa)keHHE cBeTa. VICnoNb30BaHUE MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBO/JIAX.
JIunza. Xon nydeit B nuH3e. OnTuueckas cucrema (oroanmnapara, MUKpPOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. biin3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenne OGemoro cBera B cmektp. OmnbiTel  Hpiorona. Crnoxenue
CHEKTpalIbHBIX UBETOB. JlMciepcust cBeTa.
Hemoncmpauuu.
[IpssmonuHeHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/.
Xop tydeit B coOuparonieit JInHse.
XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.
[Tosryuenue n300paxeHUii ¢ TOMOIIBIO JIMH3.
[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Monens ria3za.
11. Pa3noxeHnue 6e50oro cBeTa B CIIEKTP.
12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.
Jlabopamopusie pabomul u onvimel.
1. HccnepoBaHue 3aBUCHUMOCTH yIJla OTPa)KEHUS CBETOBOrO Jiydya OT yrjia
najieHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yrila IPEJIOMIIEHUS CBETOBOIO Jiyda OT yrija
NAJCHUS HA TPAHULIE «BO3LyX—CTEKIIOM.
[Tosryuenue n300pakeHUil ¢ MTOMOIIBIO COOMPAIOLIEH JINH3HI.

5. Ompenenenne (HOKYCHOIO PACCTOSHUS M ONTHYECKON CHUIIbI coOMparomien
JIMH3BL.
OMnBITHI 110 Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl MO BOCHPHUATHIO LIBETa MPEAMETOB MPU WX HAOIIOJECHUU Yepes
I[BETOBbIE (DUIIBTPBI.

KBanrtoBbIe fiBJICHUS.

Omneitel Pezepdopna m mmanerapnas mopenb atoma. Mogenb atoma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBantel. JInHeuaTbie CIEKTPHI.

PanmuoaktuBHOCTh. Anb(a, Oera- u ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHnas Mmonens aroMHoro siapa. M3zoromnsl. PagnoakTuBHbIe npeBpalieHusl.
[lepuon nmostypacnana aTOMHBIX SIAEP.
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AnepHble peakuud. 3aKOHBI COXpPAHEHUsS 3apsiIOBOIO M MAacCOBOTO YHCEN.
DHeprus cBsi3U aTOMHBIX sifiep. CBsA3b Macchl U HHEPruu. Peakiuu cuHTe3a U eNieHus
anep. Ucrounuku suepruu CoiHIA U 3BE3].

SAnepnas osHepreTuka. JleWcTBUS paAMOAKTUBHBIX W3JIYyYEHUH HA KHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOLIEHUSI.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJIHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPIHM YACTHULBI 10 TOPMO3HOMY ITyTH

(o dhortorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINI MOJTYJIb MPEIHA3HAYEH JJIs CUCTeMaTH3allui U
0000LIEHMSI TPEIMETHOTO COIEP>KAHUS U OIBITA ACSITEILHOCTH, IPUOOPETEHHOTO IPU
U3YYeHUU BCEro Kypca (U3MKH, a Takxe Uil TOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHy MO (Qu3uKe IJis OO0ydarouIuxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipn u3ydyeHHH DAHHOTO MOJYJIA PEANTH3YIOTCS M CHCTEMaTH3UPYIOTCS BUbI
NEesATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBAETCS AOCTHKEHUE MPEAMETHBIX W
METAlpeMETHBIX  IJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb. OCBOCHHME HAy4HbIX METOJOB MCCIIEIOBAHUS
SBJICHUM TPUPOJIbI M TEXHHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3NUECKHE
SABJICHUS, IPUMEHSIS TOJTYYEHHbIE 3HaHMS, pEIIaTh 33/1a4H, B TOM YHCII€ KAUECTBEHHbIE
U SKCIIEPUMEHTAIIbHBIEC.

[IpuHIMOMATBHO AESTEILHOCTHBIN XapakTep JaHHOIO pas3jena pealnu3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIONHSIOT 3aJaHKS, B KOTOPBIX UM TpeiaracTcs:

Ha OCHOBE TIOJTyYCHHBIX 3HAHUM PaCrOo3HABATh U HAYYHO OOBIACHITH (PU3NUYECKUe
SIBJICHHS B OKPY’KAIOLIEN IPUPOJIE U ITIOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAyYHbIE METOJAbI UCCIAEAOBaHUS (DPU3UUECKUX SIBICHUH, B TOM
qucIie JUIsl POBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIe€ BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HampUMep, MPAKTUYECKOTO HCIOJb30BAHUS PA3NMYHBIX HCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBpAICHHUs U COXPAHEHHUS BCEX HM3BECTHBIX BHJIOB
DHEPIHUU.

Kaxxas U3 TeM JaHHOTO MOAYJISl BKIKOYAET HKCIIEPUMEHTAIbHOE UCCIIEI0BAHNE
o0oOmaromiero xapakrepa. Moynb 3aBepIiaeTcs NpoBEACHUEM AUATHOCTHYECKOM U
OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 001I1ero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue pu3uku Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHMs HAINPABIEHO Ha

JNOCTH)KEHHE JIMYHOCTHBIX, METANpEIMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pe3ynbTaToB.

B pe3ynbrare uzyueHus puU3MKU Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs y

oOyuaronierocst OyayT coOpMHUPOBAHBI CIIEAYIOLIUE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOMN
duznyecKoil HayKu;

- LIGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTHKEHUU
busuKy;

- OCO3HAaHHWE BAXKHOCTH MOPAJIbHO-3TUYECKUX IPHUHIMUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUATHE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHE LICHHOCTU (PU3NYECKOM HAyKU KaK MOLIHOTO MHCTPYMEHTA IMO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

- pa3BUTHE HAy4YHOM JIO0O3HATEIBHOCTH, MHTEpPEca K UCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SIMOIUOHAJILHOIO 0JIArONOJIyYHS:

- OCO3HAHME IIeHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XXHOCTHM IMpaBuil O€30MacCHOrO TMOBEIEHUS Ha
TpaHCIIOpTE, HAa JAOpOorax, C J3JEKTPUUECKUM M TEIUIOBBIM OOOpYJOBaHHEM B
JOMAIIHUX YCIIOBUSX;

- chopMUPOBAaHHOCTH HABBIKA PEIICKCUH, TIPU3HAHUE CBOETO MTpaBa Ha OMUOKY U
TAKOI0 YK€ IpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE€ B pEUICHUM MPaKTUYECKUX 3a7ad (B paMKax CeMbH,
o0pa3oBaTeIbHON OpraHu3alliy, ropojia, Kpas) TEXHOJOTHUYECKON U COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

- HUHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBsI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTAlMsI Ha IPUMEHEHUE PU3NYECKUX 3HaHUH JIUIs pelleHns 3a1a4 B 001acTu
OKpY)Kalollled cpefpl, IMJIaHUPOBAHUS IOCTYINKOB M OLIEHKM HX BO3MOXKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPEIbl;

- OCO3HAHME TIJIOOATBFHOTO XapakTepa HKOJOTUYECKUX MpoOJeM M MyTed ux
peLieHus;



e 8) aganTanMM K H3MEHAKOIIMMCH YCJAOBUAM COLMAJIBHOH W IPUPOIHOM
cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUU IIPU BBINOJIHEHUN HCCIIEA0BAHUMN U MPOEKTOB
(pu3nyecKoil HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;

e - TOBBIIICHWE YPOBHS CBOECH KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NEATENBHOCTD;

e - MOTPEOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM uucie (HOpMYyJIHPOBATh
UJIeH, TIOHITHS, TUIIOTE3bI O (PU3MYECKUX OOBEKTaX U SIBICHUSAX;

e - OCO3HaHuE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHME CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOJBI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLICHKA CBOMX JCHUCTBUH C YYETOM BIUAHHUS HA OKPYKAIOLIYIO CPELy, BO3MOKHBIX
IJ100aNBbHBIX TOCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs MpOrpaMMebl 1o GU3UKE HA YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanuss y oOydaromierocs OyayT chOpMHpPOBAaHbI MeTampeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAIbHbIC Y4eOHBIC NEWUCTBUS,
KOMMYHUKATHBHBIE  yHHMBEPCAJIbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJATUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

e BBIABIISITH U XapaKTEPU30BATh CYIECTBCHHBIC MPU3HAKN O0OBEKTOB (SIBJICHHM );

e YCTaHABIWBATH CYIICCTBEHHBIM MPU3HAK KIAacCU(DHUKAIIMWA, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B paccMaTpHBacMbIX (akTax,
JTAHHBIX U HAOJFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABISITh TNPUYUHHO-CIICICTBCHHBIC CBS3M TNPU H3YYCHUU (HU3HUCCKUX
SIBJICHUI W TIPOIECCOB, JICJIaTh BBIBOJBI C MCIOJB30BAaHUEM JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh THUIOTE3bI O B3aMMOCBSI3SIX
(U3UYCSCKHUX BEIIMYHH,

e CaMOCTOSITEIHHO BHIOMpATh CMOCOO penieHust yueOHo# (u3ndeckoi 3amadu
(cpaBHEHME  HECKOJBKHX  BAapUAHTOB  pEIICHHS, BbIOOp  Hambomee
MOJXO/ISIIETO C YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

e HCIOJb30BATh BOIPOCH! KAK UCCIEIOBATEIbCKUIM HHCTPYMEHT IMMO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOE HCCle0oBaHue (HU3UIECKOTO
SIBJICHUS,



OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALIUIO, TOTYICHHYIO
B XOJI€ UCCJIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENbHO (POopMyNIHpOBaThH OOOOIIEHHS U BBIBOJBI IO pe3yibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE PUINYECKUX MTPOIIECCOB,
a Tak)Ke BBIJBUTATh MPEAINOI0KEHUS 00 UX PAa3BUTHUU B HOBBIX YCJIOBHSX U
KOHTEKCTax.

Pabora ¢ nungopmanmeii:

MPUMEHSATh PA3IMYHBIE METOJAbI, HHCTPYMEHTBI W 3alpOCHI MPHU TOUCKE U
orOope wWH(OpPMAIMKM WM JAaHHBIX C YYE€TOM TIPEIIOKCHHOW YydeOHOMN
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh  ONTUMAJbHYIO  (QopMy  MpeicTaBICHUS
uH(OpMAaIUU U WLTIOCTPUPOBATH PEIIacMble 3aa4l HECIOXKHBIMUA CXEMaMU,
JuarpaMMamu, MTHOU TpaduKoil 1 uX KOMOMHALIUSAMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0J1¢ 00CYXIeH!s y9eOHOro MaTepralia, pe3yIbTaToB JJabOpaTOPHBIX PabOT
U TIPOCKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOM TeMbl M
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha pelIeHHE 3a7a4yd U TOACpKaHUe
O1arokeIaTeIbHOCTH OOIICHUS;

COIIOCTAaBIISATh CBOM CYXICHUS C CYXKICHHUSIMH JPYTUX YYACTHUKOB JUANIOTa,
OoOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJUYHO TIPEACTABIATH PE3YJIBTATHl BBIMOJHEHHOTO (DHU3WYECKOTO OIBITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOSKTA);

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW W WHAUBUIYaTbHOMN
paboThI U PEIICHUH KOHKPETHOU (PU3NYEeCcKOl IpoOIeMbl;

MPUHUMATH 1M COBMECTHOM ACATEIbHOCTH, OPTaHU30BLIBATh JICUCTBUS T10
e MOCTIKEHMIO: PACIpENeNATh PO, 00CYKIaTh MPOIECCHl U PE3YJIbTATHI
COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh palOTHI, MOCTHTas KauyeCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAMPABJIICHUIO U KOOPJIWHUPYS CBOW JACHCTBHUS C IPYTUMHU UYJICHAMU
KOMAaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAga B OONIMH TPOIYKT MO KPHUTEPHSIM,
CaMOCTOSATEIILHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMH B3aMMO,ICHCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsIX, TPEOYIOMUX JIJIs
penieHus: GU3NYECKUX 3HAaHUM;



OPHUEHTHUPOBATBCS B  PA3IMYHBIX  MOAXOJAaX  MPUHATHAA  pEIICHUN
(MHOIUBUYyadbHOE, TPHUHATHE pEUICHUS B TPYIIE, NPHHATHC pEIICHUN
TPYIIION);

CaMOCTOSITENTFHO COCTAaBJISITh AJTOPUTM pEIICHHs] (PU3NISCKON 3aJauul WIH
IUTAaHA HCCJICNOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAJiaraéMble BapUaHThI PEIICHUH;
JieNath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JlaBaTh aJ€KBaTHYIO OLCHKY CUTYaIlMU U MpeAJiarath jiaH e€ U3MEHEHUS;
OOBSCHATh  TPUYUHBI  JOCTWXKEHUS  (HEJOCTIIKCHHS)  Pe3yJIbTaToOB
NEATEIIbHOCTH, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIECSATEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(bU3UYECKOro UCCIIEA0BaHUS WU MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
U3MEHUBIINXCS ~ CUTyallMi,  yCTaHOBJICHHBIX  OMIMOOK,  BO3HHUKIIHUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JPYToro 4eloBeKa B XOJ€ Clopa WK JUCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPU pelIeHnH HU3NUIECKUX 3a/1a4 WK B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.

HPEIMETHBIE PE3YJIBTATBI

K xonny oOyudenust B 7 Kjacce npeJIMETHbIE pe3ylbTaTbl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh MOHATHS: (PM3MUECKUE M XUMHUUYECKHE SIBICHHS, HaOIOIeHNE,
OKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CAWHHIBI (PU3MUCCKUX BEIMYHH, aTOM,
MOJICKYyJIa, arperaTHbIe COCTOSIHMS  BemiecTBa  (TBEpHOE, IKHIKOE,
razoo0pa3Hoe), MEXaHW4YeCKoe JIBM)KEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEWHOE), TPAaCKTOpHs, PaBHOACHCTBYIOMAs cuia, aedopmarius
(ympyrasi, TiacTu4eckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;
paznuyath siBiaeHUS (nuddys3us, TETIOBOE ABUKEHUE YACTHI[ BEIIECTBA,
paBHOMEPHOE  JBIDKCHHE,  HEpPaBHOMEPHOE  JBIDKEHHE,  WUHEPIHs,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPABIX TEI C 3aKPEIJIEHHOW OCHIO
BpaIleHus, repeaada TaBIeHUs] TBEPABIMUA TEJIaMHU, KUJIKOCTSIMHU M Ta3aMu,
aTMOoc(pepHOE JMaBJICHHE, IUJIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON
DHEPTUH) TIO OMHMCAHHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUC;

pacno3HaBaTh MPOSIBICHUE N3YUCHHBIX (PU3NUECKHX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM UYUCIe PU3NYECKHUE SBJICHUS B IPUPOJIE: MPUMEPHI TBUKEHUS C
pPa3IMYHBIMM CKOPOCTSMH B KMBOW M HEXHBOW NPUPOAE, NEUCTBUE CHUIIbI
TPEHUsI B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JABICHUS HA KUBOU
OpraHu3M, IJIABaHWUE PbIO, phIUard B TEJE YEIOBEKa, MPU ITOM MEPEBOIUTH



NPAaKTHUECKYIO0 3aJady B Y4eOHYIO, BBIAENATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKky) HU3NYECKUX SIBICHUM;

OIKCHIBaTh M3YYECHHBIE CBOMCTBA T€l M (PU3MUECKHUE SIBJICHUS, UCIOJb3YS
¢u3nueckue BeIUUMHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, IyTh,
CKOPOCTb, CPENIHSAS CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TeJa, CUIIa
TpEeHHUs], 1aBjieHUuE (TBEPIOTO TeNa, )KUIKOCTH, T'a3a), BhITAJIKUBAIOILIAs CUJIA,
MeXaHUYecKasi paboTa, MOIHOCTb, IJIEYO CUJIbl, MOMEHT CHJIbI, KOO(PPUITUEHT
MOJIE3HOTO JCMCTBHSI MEXaHHW3MOB, KHHETHYECKass W MOTECHIUAaJIbHAs
SHEprusi), MpU OMHCAHUU MPABHIBHO TPAKTOBaTh (PUIUUYECKHI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U eIUHUIBI (DU3UUECKUX BEIUYUH,
HaXOAWTh (DOPMYIBI, CBS3BIBAIONINE MAaHHYIO (PU3MYECKYI0 BEIHUYHMHY C
JpPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKH W3YYCHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEJIMYNH;

XapakTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS ITPaBHUIIa CIOXKEHUS CHII (BJI0JIb OIHOM NPSIMOH ), 3aK0H ['yKa, 3aKoH
[Tackans, 3akoH ApxuMena, IpaBUJIO paBHOBECH pbiuara (0J0Ka), «30J10TO€
IPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEpruu, Mpu 3TOM
JaBaTh  CJIOBECHYIO  (OpPMYJIMpPOBKY 3aKOHAa M  3alMChIBaTh  €ro
MaTeMaTHYeCKOE BhIPAXKECHUE;

OOBACHATH PU3NUECKHE SIBICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YUCJIE U B
KOHTEKCTE CHUTyallMid TPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JOrmuecKkux
miaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (U3UUECKUX SIBIICHUM,
du3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a7a4d B 1—2 NeWCTBUS, UCTIONB3Ysl 3aKOHBI U (DOPMYJIBI,
CBsI3BIBAIONINE (PU3NUCCKUE BEIMYMHBI: HA OCHOBE aHAIIM3a yCIOBUS 3a7adu
3allChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYHUHBI B
GopMylibl ¥ HPOBOAUTH PACUETHI, HAXOJUTh CHPABOYHBIE JIaHHBIE,
HEOOXOUMBbIE JIsl peLICHUS 3a1a4, OLEHUBATh PEATUCTUYHOCTD TOJTyYEeHHON
(U3UICCKON BEITMYHMHBL;

pacro3HaBaTh NpoOIeMbl, KOTOPbIE MOXHO PEIIUTD PU MOMOIUIH (PUZUUECKUX
METOJI0OB, B  OINWCAaHUM  HCCIEJOBAaHUSA  BBLACIATH  IPOBEPSIEMOE
IpenoiokeHre (TUMoTe3y), pa3iuyaTh U MHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKH B XOJE OIBITAa, JeNaTh BBIBOABI IO €ro
pe3ynbTaTam;

MIPOBOJMTH OIBITHI 0 HAOIIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB Ten: (OpMyIHUpPOBaATh MPOBEPSIEMBIC TMPEANOIOKEHUS, COOMpPAThH
YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYyIOBaHMS, 3alHMCHIBATH XOJ OMbBITa U
bopMyIUpPOBAThH BHIBOIHI,

BBITNIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa,
CIJIBI M TEMIIEpaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX M IH(PPOBBIX
npuOOpOB, 3amMChIBaTh IMOKa3aHUS MOpPHOOPOB C y4€TOM 3aJaHHOU
aOCOJIIOTHOM MOTPEUTHOCTH U3MEPEHMUIA;



IPOBOJNUTH HCCIENOBAHUE 3aBHUCHUMOCTH OJHOW (PU3UYECKOW BETUYHHBI OT
JIPYrol ¢ HCIOJb30BAHUEM TMPSMBIX H3MEPEHU (3aBUCMMOCTH TYTHU
PAaBHOMEPHO JBIKYIIETOCS TeJia OT BPEMEHH JIBU)KEHUS TeJa, CUIIbI TPEHUs
CKOJILKEHHUSI OT Beca Tella, KadyecTBa OOpabOTKH MMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTA OT YJJIMHEHUS! TMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacTU Tella U OT IUIOTHOCTHU JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tella, OT IJIYyOWMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMI
IUTAaBaHMS TEJ, YCJIOBUW pPaBHOBECHS phlyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUM Y4EOHOTO MCCIEA0BaHUsSA, COOMPATh YCTAHOBKY U BBIIOTHSTH
U3MEpEHHs, CIeAys TMPEAIOKCHHOMY IUIaHy, (PUKCHUpOBATh pe3yabTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BHUAC MPEIOKCHHBIX
TaOIuUIl ¥ TpaUKOB, IETaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIICIOBAHUS;
IPOBOJUTH KOCBEHHBIE H3MEpeHUsi (U3MUECKUX BEIUYUH (IJIOTHOCTD
BELIECTBA KUAKOCTU U TBEPAOIO TeJa, CUJIa TPEHUSI CKOJIbKEHHUS, JaBICHUE
BO3/yXa, BHITAJIKMBAIOIIAS CUJa, AEHCTBYIOLIAs HA TOTPYKEHHOE B )KUIKOCTb
TENO, KO3((PUIMEHT MONE3HOro AEUCTBUS HPOCTBIX MEXAHU3MOB), CIIEys
OpEJIOKEHHON HMHCTPYKIMHU: TpPU BBINOJIHEHUHM M3MEpPEHH coOuparthb
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHMCIISATH 3HAUEHUE HCKOMOW BEIMUUHBL;
co0I01aTh IpaBUJia TEXHUKK O€30MacHOCTU IpU padoTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHILHUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOUCTB: BECHI,
TEPMOMETpP, ITUHAMOMETpP, COOOMIAIOIIMECs COCYAbl, OapoMeTp, phIyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPUHITUIBI IEHCTBUS H3yYECHHBIX MPUOOPOB 1 TEXHUUECKUX
YCTPOMCTB € OMOpodM Ha uX onucaHus (B TOM YHCIE: MOJUIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, I'MIPABIMUECKUN MPECC, MAHOMETP, BBHICOTOMED,
MOPIIHEBON HACOC, apEOMETP), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
SBJICHUI 1 HEOOX0IMMBbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O IPUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUSl  (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HH  JUIS
oOecrieueHust 0€30MaCHOCTH MPU 0OpaIEHUH ¢ MPUOOPAMU M TEXHUUECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

OCYIIECTBIATH 0TOOp HCTOYHMKOB HH(pOpMaryu B THTEpHETE B COOTBETCTBUH
C 3aJJaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U TyTEM
CpPaBHEHHUS pPa3IUYHBIX HCTOYHWUKOB BBIACIATh WH(MOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;

UCTIONIb30BaTh TMPHU BBITIOJHEHUN YUYEOHBIX 3alaHUuil Hay4HO-TIOMYJISPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIPaBOYHBIE MaTepUaibl, PECypChI
cetu UHTepHer, BnageTh NOpuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;



co37aBaTh COOCTBEHHBIE KPAaTKHWE MHUCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB HH(MOpManuu (U3UYECKOT0 COJICpKaHUsI, B TOM
qucie myOoJUYHO JenaTh KpaTKue COOOIIEeHHS O pe3yJibTaTaX MPOSKTOB WU
y4eOHBIX HCCJIEAOBAaHUM, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh H3Y4YCHHBIN
MOHATUMHBIM ammapaT Kypca (HU3MKH, COMPOBOXIATh BBICTYIUICHUE
MIPE3CHTALNEN;

IPU  BBIMIOJHEHUNW YYEOHBIX IIPOCKTOB M HCCICIOBAHUN pacHpeacisiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBHH C IIOCTABICHHBIMH 33/1a4aMU, CIICTUTh
3a BBIIIOJHEHUWEM IUIaHA ACWCTBHUH, aJeKBAaTHO OIICHHBAThL COOCTBEHHBIM
BKJIQJl B  JICATEIBHOCTh TPYIIbL, BBICTPANBATh KOMMYHHKATUBHOE
B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIMX.

K xoHny oOyuenust B 8 kiacce npeiIMeTHbIE pe3ybTaTbl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BATh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ], TEIJIOBOE IABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMSI BEIECTBA, KPUCTAIUINYECKUE U
amop(HBbI€ TeJla, HaChIILIEHHBIM U HEHACBILIEHHBIN Map, BIAaXXHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOW JBUTATENb, JJEMEHTapPHBIA
IIEKTPUYECKUHN 3apsf], dJIEKTPUYECKOE IO0JIC, IPOBOJHUKHA U JUAJIECKTPUKH,
IOCTOSIHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pas3nuyath SBJIECHUS (TEIUIOBOE pACIIUPEHUE U CXKaTUe, TeIllonepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBAaHMUE, KaNWUISPHBIC SIBICHHS, HCHApeHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpHUCcTa/uM3anus (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TermIonNpoOBOAHOCTb, KOHBEKLIUS, U3TYyUYEHHUE), AIEKTpU3aLUs
TE€J, B3aMMOJEHUCTBHE 3apsA0B, NCUCTBUS AJIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBUE MAarHUTOB, JEMCTBME MAarHUTHOTIO TOJIA Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas HWHIAYKUHMSA) O ONUCAHUIO HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, AEMOHCTPUPYIOIIMX AaHHOE
busnUecKoe SBICHHCE,

pacrno3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUH B OKPYKAIOILLEM
MHUpE, B TOM uHcie (U3HUECKHUE SIBICHHUS B MPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHUE M KallWUIAPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIBI B MPUPOJE,
u3znyyenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHHE
pochl, TyMaHa, WHes, CHera, OJJIEKTpUYECKHe SBJICHUS B armocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3emMiu, apeild
MOJIFOCOB, POJIb MArHUTHOTO TOJS JJIs KU3HHU Ha 3emJie, OJIAPHOE CHUSHUE,
OpyU 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIEIATH
CYILECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3MUYECKHE SBIICHUS, UCIOJIb3YS
¢bu3nueckue BeIMYUHBI (TeMreparypa, BHYTPEHHSSI HHEPrus, KOJIUYECTBO
TEIUIOTHI, y/I€JbHAs TEINIOEMKOCTh BEIIECTBA, YEIbHAs TEILIOTA IUIABJICHHUS,
yleabpHas TeIoTa napooOpa3zoBaHus, yaeiabHas TEIUIOTa CrOPaHUs TOTUIMBA,
KOA(PGUIUEHT TOJE3HOTO ACWCTBUA TEIJIOBOW MAIIUHBI, OTHOCUTENIbHAsS
BJIQXXHOCTh BO3/lyXa, AJIEKTPUYECKUU 3apsij, CWIa TOKa, 3JIEKTPUYECKOE



HanpsOKEHUE, COMPOTHBIICHHWE TPOBOJHUKA, YICIBHOE COMPOTUBIICHHE
BElIECTBa, padOTa M MOUIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMHCAHUU
IPAaBWIBHO TPAaKTOBaThb (PU3UYECKUII CMBICI HCIHOJB3YEMBIX BEJIUYMH,
0003HaUYeHUsA M EAUHULBI (PU3MYECKUX BEJIWYMH, HAXOAUTh (QOPMYJIBL,
CBSI3BIBAIOIUE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTMMM BEJIMYMHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapakTepu30BaTh CBOMCTBa TeJ, (PU3MUYECKHUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ IIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEopuun
CTPOEHHUsI BEIIECTBA, MPUHUMUII CYNEPIO3HUIMN MoJed (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAja, 3akoH OMa Juisl ydacTKa LENu, 3aKOH
Jxoyns—JleHua, 3aKk0OH COXpaHEHUs! SHEPTHH, NPU 3TOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATH (PU3HUECKHUE TPOLIECCHI U CBOWCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyalui NPAKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBJISITH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMuYecKux
IaroB ¢ Omopoil Ha 1—-2 U3yYEHHBIX CBOWCTBAa (UIUYECKUX SIBJICHUM,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3aa4u B 2—3 JIEHCTBUS, UCIOIb3YsI 3aKOHBI U (DOPMYJIbI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauu
3aMMChIBAaTh KPATKOE YCIOBHE, BBISABIATH HEJOCTATOK JAHHBIX JJISl PELICHUS
3a/layu, BbIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE ISl €€ pelieHus,
IPOBOJUTh PACUETHl U CPaBHUBATH IMOJYYEHHOE 3HA4YeHHE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh IPOOIEMBI, KOTOPHIE MOYKHO PEIIUTH MPHY MOMOIIH (HHU3HIECKUX
METOJ/IOB, HCIOJb3ysl ONUCAHUE HWCCIEAOBAHUS, BBLICIATH MPOBEPSEMOE
NPEINONIOKEHNEe,  OIEHUBATh  MPABUIBHOCTh  TOPSAIAKA  MPOBEACHUS
UCCIIEIOBaHMsI, 1E1aTh BIBOJIBI;

MIPOBOJIUTH OTBITHI TIO HAOMIOJACHUIO (PM3UUECKUX SBICHUN WIH (DU3NIECKUX
CBOMCTB Te (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHUs BO3/1yXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH TMpoIlecca OCThIBAaHUS M HarpeBaHus MNpu
U3ITyYEHUH OT LBETa U3JTydarolen (IOTJIoIaroieil) MoBepXHOCTH, CKOPOCTh
UCHIApEHHUsl BOJBI OT TEMIEPATYPhI KUJIKOCTH U IJIOLIAAU €€ MOBEPXHOCTH,
JNIEKTpU3allMg Tel U B3aUMOJACWCTBHE  DIEKTPUUECKHX  3apsJloB,
B3aMMOJICHCTBHE TIOCTOSTHHBIX MAarHUTOB, BH3yallu3allis MarHUTHBIX TOJEH
MOCTOSTHHBIX MarHUTOB, ICUCTBUSA MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUTATENs IOCTOSSHHOTO TOKA):
bopMyaMpoBaTh MPOBEpPSEMbIE MPEANONIOKEHUS, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOTO0 000PY/I0BaHUs, OMUCHIBATh XOJ OMNbITa U (HOPMYIUPOBATH
BBIBO/IHI,

BBITMIOJIHATH MPSIMBbIE U3MEPEHHUSI TEMIIEpPaTypbl, OTHOCUTEIBHON BIAKHOCTU
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTIOIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYMH, CPABHHUBATh PE3YJbTaThl U3MEPEHUH C
y4€TOM 3a/1aHHOI a0COJIFOTHOM MOTPEIIHOCTH;



IPOBOJNUTH MCCIENOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BETUYHHBI OT
JIpYyrol ¢  HCHOJb30BAHMEM  MPSIMBIX  U3MEPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOIHUKA OT €ro JUIMHBI, IJIOMIAIN ONEPEYHOTO CEUCHHUSI
U yAEJIBHOTO CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MAYIIETO
yepe3 TMPOBOJHUK, OT HaMpsHKEHUS Ha IPOBOJHUKE, HCCIEOBAHUE
MOCJIEIOBATEIBHOTO M MApaJJIeIbHOTO  COEJIMHEHUW  MPOBOJIHHUKOB):
IJIAaHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
clieys TPEIJIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3YJbTaThl MOTYyYEHHOU
3aBHCHMOCTH B BUE TaOJHIl U TpapUKOB, J€JIaTh BHIBOBI MO pe3yibTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHBbIE H3MEpeHUs (u3nyeckux BenuuyuH (yIenbHas
TEIJI0OEMKOCTh BEILIECTBA, COMPOTUBJIEHUE MMPOBOIHUKA, pad0Ta U MOIIHOCTh
AIEKTPUYECKOTO TOKa): IJIAaHUPOBATH U3MEPEHHUS], coOupaThb
HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CII€Ays MpPEaOKEHHOW WHCTPYKLUUHU, U
BBIUUCIIATh 3HAUEHHUE BEINUMHBI,

co0II01aTh IpaBUJia TEXHUKKU O€30MacHOCTU IpU padoTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHLIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM Ha MX ONHCAHMS (B TOM YHUCJE: CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETP, BOJBTMETpP, CUETUUK
AIEKTPUYECKOU IHEPTUHU, IIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArPEBATEIbHbIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AIIEKTPOMATHUT, 3JIEKTPOABUTATEINb MIOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SIBICHUHM U  HeoOXoaumble  (U3UUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOII,
peocTar), COCTABIISATh CXEMBI JEKTPUUECKUX LIETIEN € MOCIEI0BATENbHBIM U
napajuieIbHBIM COCMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS
AJIIEMEHTOB 3JIEKTPUUYECKUX LENEH;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUSl  (PM3MYECKUX 3HAHUHW B TOBCEAHEBHOM JKM3HM JJIA
oOecrieueHus: 0€30MaCHOCTH MPU 0OpalIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3I0POBbSI U COOMIOAEHUS HOPM IKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

OCYUIECTBJIATh MOUCK UH(POpMaluu Gpuznyeckoro coaep:xxkanusi B Uurepuere,
HAa OCHOBE MMEIOUIMXCS 3HAHMM W MYyTEM CpAaBHEHHS JOMOJHUTEIbHBIX
UCTOYHUKOB BBIACTATH MH(DOPMAILIUIO, KOTOPAs SBISETCS MPOTHBOPEUHBOMN
WM MOKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh TMPHU BHINOJHEHUH YUEOHBIX 3aJaHUi HAy4YHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro CoAep)KaHus, CIPAaBOYHBIE MaTepUalbl, PECypCHI



cetu UMuTepHer, BiameTh NpuUEMaMUd  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/7aBaTh COOCTBEHHBIC ITMChbMEHHBIE M KpaTKUE YCTHBIE COOOIICHUS,
o0o0mass MH(pOpPMAIMI0O U3 HECKOJBKHX HCTOYHUKOB  (PU3UYECKOIO
COJIEp)KaHMs, B TOM YHCIIC MTyOJMYHO MPEJCTABIATh PE3yJIbTaThl MPOSKTHOM
WU UCCIIEIOBATEILCKON JESITEIBHOCTH, NP 3TOM I'PaMOTHO HMCIIOJIH30BaTh
W3YYCHHBIH TMOHATHUHHBIA  ammapar Kypca (QU3HKHA, CONPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

e TMpPHU BHIIOJHCHUH YYEOHBIX TPOEKTOB W WCCIACAOBAHWN (PU3HUECKUX
MPOIIECCOB  paCIpeeysaTh OOS3aHHOCTH B TPyNIe B COOTBETCTBHH C
IIOCTABJIEHHBIMU 3aJadyaMHy, CJIECIUTH 3a BBIINOJIHEHHEM IUIaHA IEHCTBHH H
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OICHWBAaTh COOCTBEHHBIH BKJIAI B
JEATEILHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3peniaTb KOH(MIUKTHI.

K xoHiy oOydeHuss B 9 Kjacce npeaMeTHbIC pPe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIIOJIB30BATh MOHSTHS: CHCTEMa OTCUETa, MaTeprabHas TOUKa, TPACKTOPHUsI,
OTHOCHUTEJIIPHOCTh MEXaHHUYECKOTOo JBIKCHHS, nedopmamus (ympyras,
IJIacTU4YecKas), TpeHHUe, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TENO, IEHTP TKECTH
TBEPIOTO Tella, paBHOBECHE, MEXaHHMYECKHUE KOJICOAHWs W BOJHBI, 3BYK,
uHQpa3ByK W YIBTPa3BYK, OJICKTPOMATHUTHBIE  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JIaTbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUS W TIOTJIONICHUS, anb(da, Oera- M raMMa-u3JIydeHHs], U30TOTII,
s/IepHasi YHEPTETHKA,

e pasnuyaTh SBIEHUS (pPaBHOMEPHOEC W HEPAaBHOMEPHOE MPSMOJIHMHEHHOE
JIBIKCHUE, PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBHXKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE ABMKCHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TEI,
peaKTUBHOE JBWKCHHE, KojiebaTeapHOe JBHKEHHE (3aTyXarolue U
BBIHY)KJIGHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBUKCHHUE, OTPAXKCHUE
3ByKa, MIPSMOJIMHEHHOE PaCTIPOCTPAHECHHE, OTPAKEHUE U TIPEIIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3NIOKEHHE 0EJIoro CBETa B CIIEKTP U
CIIOKCHHE CICKTPaJIbHBIX IIBETOB, JHCIEPCHS CBETa, E€CTCCTBCHHAS
PaINOaKTUBHOCTh, BO3HHUKHOBCHHEC JIMHEWYATOTO CIIEKTpAa HW3IyYCHHUS) TIO
ONMMMCAHWID WX  XapaKTepHbIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOEC (PU3NUECKOE SBIICHUC;

e pacmo3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NUCCKHUX SIBJICHUI B OKPYKAIOIIEM
Mupe (B TOM 4Hclie (U3NYCCKUE SBICHHUS B TPHUPOJC: NMPUIMBBI U OTJIMBBI,
newkeHrne TiaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JBMIKCHHUE >KHBBIX
OPraHWU3MOB,  BOCTIPUATHE  3BYKOB  JKMBOTHBIMH,  3E€MIICTPSICEHUE,
CEHCMUYECKHE BOJIHBI, I[yHAMH, DXO, IIBETa TEJI, ONTUYECKHUEC SIBJICHUS B
npupoje, OMOJOTHYECKOE JCHCTBHE BHUAMMOTO, YIBTPA(PUOIETOBOTO U
PEHTTEHOBCKOTO ~ M3JIyY€HHUH, €CTECTBEHHBIM  pPaguOaKTHBHBIA  (HOH,



KOCMUYECKHE JIy4d, PaJHOAKTHBHOE H3IYyYEHUE NPHUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAMOAKTUBHBIX HU3IYYEHUH Ha OpraHU3M 4esOBeKa), MpU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3aJauy B Y4€OHYIO, BBIACNATH CYIIECTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUN;

OMKCHIBATh M3YYEHHBIC CBOMCTBA TEN W (PU3MUYECKHE SIBJICHUS, UCIOJIb3YS
dbu3nueckue BETUYUHBI (CpelHsi W MIHOBEHHass CKOPOCTh Tella IMpHU
HEPaBHOMEPHOM JBUKEHUHU, YCKOPEHHUE, IepeMelleHue, MyTh, YIrioBas
CKOpPOCTb, CHWJa TPEHHUsA, CUja YIPYrOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJIHOTO MAJIEHUS, BEC TEJIa, UMITYJIbC TENIA, UMITYJIbC CUJIbI, MEXaHHYECKAas
paboTa W MOUIIHOCTb, MOTEHUWAJIbHAS HHEPIUs Teja, MNOJHITOrO Hal
MOBEPXHOCTHIO 3€MJIM, NOTEHLIHMAJIbHA DSHEPrUsl CXKATOW MPY>KHUHBI,
KHMHETHYECKasi SHEPIus, MOJHAs MEXaHWYECKasl YHEPrus, MEePUoJ U 4acToTa
KOJIeOaHM, JIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
NoKa3aTelnb MPEJOMIICHUSI Cpefbl), MPU OMHCAHUU MPAaBUIBHO TPAKTOBATH
(¢u3nyecKuil CMBIC HUCHOJB3YEMBIX BEIMYMH, OOO3HAUECHUS U EIUHULIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYJbl, CBS3bIBAIOUINE JAHHYIO
¢u3NYEeCKyl0 BEIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIUI CYNEPIO3ULIMN CUJI, TPUHIUIT OTHOCUTENbHOCTU ["anumes, 3aKOHbI
Hpl0TOHA, 3aKOH COXpAaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TTPEIOMIICHUS
CBETa, 3aKOHbl COXPAHEHHUs 3apsIOBOIO M MAaCCOBOTO YHMCEN MpHU SAEPHBIX
peaKkLMsIX, PY 3TOM JJaBaATh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PM3HUECKHUE TPOLIECCHI U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTYyallMl MPAKTUKOOPUEHTUPOBAHHOTO XapaKkTepa: BBISBISATH MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHWE M3 2—3 JIOTUYECKHX IIaroB C
OMmopoil Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTth pacy€THbIC 3a7a4u (ONMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLIUE (PU3MUECKHE BEJIMYUHBI: Ha
OCHOBE aHaliM3a yCJIOBUS 33/Jaud 3alUCBhIBATh KPAaTKOE YCIOBUE, BBIABIATH
HEJIOCTAIONIME WM U30bITOYHBbIE JaHHBIC, BHIOUpATh 3aKOHBI U (POPMYIIbI,
HEOOXOAMMBIE JJIi  pELIEHUs, MPOBOAMTH pPAcuy€Tbl U  OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS! (PU3HUUECKON BEIMYUHBI,
pacno3HaBaTh IpOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIH (GU3UUECKUX
METOJ/IOB, HCIOJb3ysl ONUCAHUE HCCIEAOBAHUS, BBIICIATH MPOBEPSEMOE
NPEANnoJoKEeHUe, OIEHUBAaTh  MPaBUJIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCJENOBAHMS,  JENaThb  BBIBOABL,  HMHTEPIPETUPOBATH  PE3YJILTATHI
HaOJIIOIEHUH U OIBITOB;

IPOBOJUTD OMBITHI M0 HAOTIOACHHUIO (PU3UUECKUX SIBICHUN WA (PU3NUECKUX
CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs



SHEPIrUH, 3aBUCUMOCTD MIepro/ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTU MPYKUHBl U HE3aBUCUMOCTb OT aMIUIUTYAbl MaJbIX
Kosie0aHul, MPSMOJMHENHOE PACIIPOCTPAaHEHHUE CBETA, pa3jioKeHUe OesIoro
CBETa B CIIEKTpP, U3yUYEHUE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKajie U
CBOMCTB H300pakeHMsI IpeaMeTa B coOuparollel JMH3e, HalNIoeHue
CIUIOIIHBIX U JMHENUYATBIX CIIEKTPOB MU3JIyUYEHHs1): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000py10BaHUs, OIUCHIBATH XOJ1 ONbITA U
€ro pe3ynbTathl, (HOPMYIHPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOIUMOCTH CEpPHUIO MPSMBIX HU3MEPEHUH, Ompeaesnsis
cpeqHee 3HaueHHe u3MepseMoll BenuuyuHbl  ((POKycHOe paccTosHHE
coOuparomiell  JInH3bI), OOOCHOBBIBaTH BBIOOp crHocoba H3MepeHus
(M3MepUTEILHOTO TPUOOpPa);

IPOBOJUTH  MCCIEIOBAHWE 3aBUCUMOCTEM  (PU3MYECKUX BEJIMYHUH C
UCITOJIb30BAHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHOM CKOPOCTH, IEpHUOIa KojaeOaHu!
MaTEMaTU4YeCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXKEHUS
CBETa OT yIJla MaJIeHUs U yIiia NpeoMIICHHs OT yIJla MaJieHus): IIaHuPOBaTh
UCCIIEJOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BHJIE TAOJIHUI]
U TpauKOB, J1€JaTh BHIBOBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUHH (CPEIHSA CKOPOCTh
Y YCKOPEHUE TeJia MPU pABHOYCKOPEHHOM JABUKEHUH, YCKOPEHHE CBOOOTHOTO
najgeHusi, KECTKOCTb NPYXKHUHBI, KOIPPULUMUEHT TPEHUS CKOJbKEHUS,
MexaHu4eckas paboTa M MOIIHOCTh, YacTOoTa M Mepuoj KoyieOaHun
MaTEMaTUYECKOT0 U MPY>KMHHOTO MAassTHUKOB, ONITUYECKAsI CUJIa COOMparoen
JUH3bI, PAJAMOAKTHBHBIA (OH): IUIAHUPOBATH M3MEpPEHUs, COOHMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBIIOJHATH W3MEPEHHUs, CIEIys
NPEMIOKEHHOW ~ MHCTPYKLMHM, BBIYMCIATH  3HAYEHUE  BEIWYUHBI U
aHAJIM3UPOBATh IOJYYEHHBIE PE3YyJIbTaThl C YYETOM 3aJJaHHON MOTPELIHOCTH
U3MEpPECHU;

COOJTI0/IaTh TIPaBWJIA TEXHUKHU OE30MacCHOCTH MpU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE MPHU3HAKW HW3YYEHHBIX (DU3MUECKHX MOJENei:
MaTepHuaibHas TOuKa, aDCOMIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUHUK CBETA,
Jdy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas MOJEeIb
aTOMHOTO s171pa;

XapaKTEepPU30BaTh MPUHIIMIIBI IEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUA (B TOM 4YHCIIE: COUAOMETP, NATUYUKU
MOJIOKEHUS, PACCTOSIHUA W YCKOPEHHMsI, PaKeTa, HXOJOT, OYKH, MEPUCKOIL,
¢doToanmapar, ONTUYECKHE CBETOBOBI, CHEKTPOCKON, I03UMETp, Kamepa
Bunbscona), wucmonb3ys 3HaHUS O CBOMCTBaX (U3WYECKUX SBICHUN U
HE00X0oauMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;



WCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX IMPOIIECCOB MPHU
pelieHn yueOHO-TIPaKTHYECKUX 3a]1ay, ONTHYECKUE CXEMbI JIJIsl IIOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIMH3E;

MPUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM IKU3HM IS
oOecrieueHus: 0€30MaCHOCTH MPU 0OpalIEHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CPEAE;

OCYIIECTBIATH MOUCK MHpOopMaIuu GU3NIECKOTO cosiepkanus B IHTepHeTe,
CaMOCTOATENBHO  (OPMYIUpPYs TOMCKOBBIM 3ampoc, HAXOJUTh IIyTH
ONpENENECHUs] JOCTOBEPHOCTH TMOJIYYEHHON HWH(OpMauMM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBHIMOJHEHUN Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTepUalbl, PECypChI
cetu MHtepHer, Buagers NOpu€MaMHU  KOHCIEKTUPOBAHUA  TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHpOpMallMM W3 HECKOJBKUX HMCTOYHMKOB (DU3MUECKOrO COACpKaHMUS,
nyOIMYHO MPEJCTaBIATh PE3yJIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKON
JESITENbHOCTH, PU 3TOM T'PaMOTHO MCMOJIb30BATh W3YyUYECHHBIN MOHSATUWHBIN
anmapar u3y4aemMoro pasaena (U3MKM U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JaBnenue. llepenaua naBineHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBToOpuTe1bHO-0000 A0 1IN MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Bcer  KoHTpoOJBLHBI [Mpakruyeckune  H3y4e
n/n oOpa3oBaTe/ibHbIE
] e padoThlI padoThI HHA
pecypcsbl
1 ®duzuka — HayKa 0 mpupoje. SBIeHUs IPUPOIDIL. 1
Ou3NYECKUE SBJICHUS
5 MexaHuueckue, TeIIoBbIe, SEKTPHUUECKUE, 1
MarHuTHbIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS
3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
Ypok-uccnenoanue "M3mepeHne reMmneparypbl
4 IIPY TIOMOIIH KUJAKOCTHOTO TEPMOMETPA U 1 1
JaT4nuKa TeMneparypsl”
Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
M3yy4arot npupoay. EcrecTBeHHOHAay4YHBI METOA bubmorexa HOK
5 ] . 1 https://m.edsoo.ru/ff09f
no3Hanus. Onucanve GU3NYECKUX SIBICHUN C 793
IIOMOLIBIO MOJENEN
VYpok-uccnenonanue "lIpoBepka runoTessl:
5 JAbHOCTH MOJETa MIapuKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BbICOTA ITycKa"
but6mmorekxa [IOK
Crpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE
7 1 https://m.edsoo.ru/ff09f

AUCKPETHOC CTPOCHUC BCUICCTBA

e0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK

8 JIBr>KeHHEe YacTHI] BEIIECTBA https://m.edsoo.ru/ff0a0
13e
9 VYpoxk-uccienoanne «OnbITH IO HAOIIOACHUIO
TEIJIOBOTO PACHIMPEHUS I'a30B»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anMocBsA3b MeXy CBOWCTBAMU BELIECTB B
a3HBIX arperaTHbBIX COCTOSHUIX U UX bubmorexa LOK
11 P P https://m.edsoo.ru/ff0a0
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 378
Oco6eHHOCTH arperaTHbIX COCTOSIHUHN BOJIbI T
Mexanunueckoe ABrxeHue. PaBHoMepHoe 1 bubmmorexa [IOK
12 ) P https://m.edsoo.ru/ff0a0
HEpaBHOMEPHOE JIBUKEHUE
5c6
bubnunoreka LIOK
13 Cxopoctb. EnuHUIBI CKOPOCTH https://m.edsoo.ru/ff0a0
79c
bu6nmorexa LIOK
14 Pacuer nyt ¥ BpeMeHM IBHKEHUS https://m.edsoo.ru/ff0a0
aed
Wuepuust. 3akoH nHepuuu. B3aumoneincrsue ten bubmmnoreka HOK
15 Kak IIPUYMHA U3MEHEHHUs CKOPOCTH JABUKCHUSA https://m.edsoo.ru/ff0a0
TEN cl0
ITnotHOCTH BemiecTBa. Pacyer macchl u o0beMa bubmorexa LOK
16 ) https://m.edsoo.ru/ff0a0
T€Ja M0 €ro IMJIOTHOCTH
fee
17 JlabopaTtopHas pabota «OnpeneneHne mIOTHOCTH

TBEPAOTO TEJIa»



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

bubnunorexa LIOK

18 Pemenue 3ampau no reme "[lnotHocTh BemecTa" https://m.edsoo.ru/ff0al
23c
19 Cuta KaK XapaKTepUCTUKA B3aUMOJICUCTBUS TEIl.
Cuia ynpyroctu. 3akoH ['yka
JlabGopaTopHas pabota «/3ydeHue 3aBUCUMOCTH
20 pactsbkeHus (aedopMalii) Npy>KHUHbI OT
IIPUIIOKEHHOMN CUIIBD»
21 SBnenue TaroreHus. Cuma TSxKECTU
. . bubnuorexa [{OK
CBsi3bp M@Ky CUJION TSKECTH U Maccoii Tena. Bec
22 " " https://m.edsoo.ru/ff0al
tena. Permenue 3amad mo teme "Cuma TSHKECTH 779
bubnuoreka [{OK
Cuia TsbKecTu Ha Apyrux riaHetax. Gusnueckue
23 https://m.edsoo.ru/ff0al
XapPaKTEPUCTUKHU TIJIAHET
502
bu6nmorexa LIOK
24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/ff0al
8cc
bubmmoteka IIOK
25 Bec Tema. HeBecomocTh https://m.edsoo.ru/ff0al
778
CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX 110 OJTHON bubmorexa HOK
26 y . https://m.edsoo.ru/ff0al
npsiMoii. PaBHOIEHCTBYIOIIAS CUIT 70
7 Pemrenue 3anau no teme "PaBHoaelcTBYIOIAS
cun"
bubnunorexa LIOK
TpeHue CKoJIbKEHNS U TpeHUE NOoKos1. TpeHne B
28 https://m.edsoo.ru/ff0al

MIPUPOJIE U TEXHUKE

b9c



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

Jlaboparopuas pabota «3ydueHne 3aBUCUMOCTH

bu6nmoreka [IOK

29 CHUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U https://m.edsoo.ru/ff0al
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI cc8
30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEN CUJIIbI
Pemenue 3agau mo temaM: «Bec Tenay, bubnunoreka LIOK
31 «I"padpuyeckoe nzobpakenne cuim», «CHITbI, https://m.edsoo.ru/ffOal
«PaBHOAEHCTBYIOIIAs CHIT» de0
KonTponbHas pabota no Temam: «MexaHu4deckoe
32 IBUKEHHE», «Macca, II0THOCTBY, «Bec Tenay,
«['papuueckoe nzobpakenue cuny, «Cuiabh»
bubnunoreka LIOK
HaBnenue. CriocoObl yMEHbILICHUS U YBEITHUCHUS
33 https://m.edsoo.ru/ff0a2
JaBJICHUS
0a6
bubnunoreka LIOK
JlaBrnenue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT
34 ) https://m.edsoo.ru/ff0a2
00BEMa, TeMIepaTypbl
376
. bubnmorexa LIOK
[Tepenava naBiaeHus TBEPABIMU TEIIAMH,
35 https://m.edsoo.ru/ff0a2
KHUAKOCTAMHU U Tazamu. 3akoH [lackans 5h0
JlaByieHre B )KHJIKOCTH ¥ ra3e, BBI3BAHHOE bubmrorexa LOK
36 . ’ https://m.edsoo.ru/ff0a2
JCHCTBUEM CHJIBI TSKECTH
718
but6mmorekxa [IOK
Pemenwue 3anay mo Teme «JlaBneHue B JKUIKOCTH
37 https://m.edsoo.ru/ff0a2
u rase. 3akoH [lackans»
826
but6mmorekxa [IOK
38 CooOrmarommuecs cocyabl https://m.edsoo.ru/ff0a2

970



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

bubnunorexa LIOK

39 I'unpaBnuueckuii npecc https://m.edsoo.ru/ff0a3
136
40 Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emin. [IpudrHbI CyliecTBOBaHUS
BO3IYIIHON 000JIOYKH 3EMIIN. 3aBUCUMOCTD Bubmorexa HOK
a1 Y ' https://m.eds0o.ru/ff0a2
aTMoc(hepHOro JaBieHUS OT BHICOTHI HAJl b5a
YPOBHEM MOps -
bubmuoreka [IOK
42 Bec Boznyxa. ATMochepHOe 1aBlieHre https://m.edsoo.ru/ff0a2
b5a
N3mepenue atmocdepnoro gaBienus. OnbIt bubmorexa OK
43 T P P ' https://m.edsoo.ru/ff0a2
oppHUYeIUIN da8
3aBUCUMOCTBH aTMOC(EPHOTO AaBJICHHS OT bubmorexa OK
44 p https://m.edsoo.ru/ff0a2
BBICOTHI HaJl YDOBHEM MODSI P
Bapometp-anepousa. AtmocdepHoe naBieHue Ha bubmorexa [JOK
45 P paHeponL. P https://m.edsoo.ru/ff0a2
Pa3IMYHBIX BBICOTAX
fcd
46 Pemenue 3anau mo teme "ArmocdepHoe
naBsieHue"
JleiicTBHE KUAKOCTU U Ta3a HA TIOTPYKEHHOE B bubmorexa [OK
47 Py https://m.edsoo.ru/ff0a3
HUX TeJ0. ApXuMeoBa CuiIa
276
JlabopaTtopHas pabora «OnpeneneHue bubmmoreka [JOK
48 BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIONIEH Ha TEJIO, https://m.edsoo.ru/ff0a3

MIOTPY>KEHHOE B JKUJKOCTB)

3fc



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

Jlaboparopuas pabota mo Teme «lccienoanue

bu6nmoreka [IOK

49 3aBHCHMOCTH Beca Telia B BOAC OT 00bEMa https://m.edsoo.ru/ff0a3
MOTPY>KEHHOM B JKUJIKOCTh YacCTH TeJIay 514
bubnunorexa LIOK
50 [InaBanue Ten https://m.edsoo.ru/ff0a3
a96
JlabGopaTopHas pabora "KoHcTpynpoBaHue
o1 apeoMeTpa WIM KOHCTPYUPOBAaHUE JIOAKHU U
onpeereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anau no remam: «llnaBanue cynos. bubmmoreka [JOK
52 BosnyxomnaBanuey, «/laBienue TBepabIX Ted, https://m.edsoo.ru/ff0a3
JKHUJIKOCTCH U Ta30B» 654
bubmuoreka [{OK
53 Mexanunueckasi padota https://m.edsoo.ru/ff0a3
82
bubmmoreka IIOK
54 MomnaocTs. EquHuie MoniHocTH https://m.edsoo.ru/ff0a3
f82
55 Ypok-uccnenoBanue "Pacy€r MOIHOCTH,
pa3BuUBaeMoM pH Mo IbEME 1o JiecTHUIIE"
56 [Ipocteie Mmexanu3msbl. Peruar. PaBHoBecue cuit
Ha pblyare
Kontponbnas pabota no teme «/laBnenue
S7 TBEPABIX TN, )KUAKOCTEN U ra3oBy» /
Bceepoccuiickas npoBepouHas paboTta
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
58 «/laBeHue TBEPIABIX TEN, )KUIKOCTEH 1 Ta30B» / https://m.edsoo.ru/ff0a4

Bcepoccuiickas mpoBepouHas pabota

ffe



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

Peruaru B TexHuke, OBITY U IPUPO/IE.

bu6nmoreka [IOK

59 JlabGopaTopHas pabota «lccnenoBanue ycioBHit 0.5 https://m.edsoo.ru/ff0a4
paBHOBECHSI phluara» 78e
Pemenue 3ana4 no Teme «Y clioBUSI paBHOBECHUS bubmorexa [IOK
60 https://m.edsoo.ru/ff0a4
phIyara»
8a6
Koaddunment noneznoro neicTBUs MEXaHU3Ma.
61 Jlaboparopuas padota «M3mepenne KI1J] 0.5
HAaKJIOHHOM TUIOCKOCTH)
" bu6nmorexa LIOK
Pemenue 3agau nmo reme "Pabota, MOIIHOCTD,
62 KT https://m.edsoo.ru/ff0a4
c48
bubnunoreka LIOK
Mexannyeckas sHeprus. Kunernueckas u
63 https://m.edsoo.ru/ff0a4
MOTEHLIMAJIbHAS SHEPTUS
252
bubmmoteka IIOK
64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH https://m.edsoo.ru/ff0a4
360
YPOK-2KCIIEPUMEHT 110 TEME
65 "DKcrepuMEeHTaIbHOE OIpe/IeTIeHNE N3MEHEHUS 1
KMHETUYECKON U MOTEHIMAIILHON YHEPTUN ITPU
CKaThIBaHMHM TeJa [0 HAKIIOHHOW MJIOCKOCTH"
66 KontponbHas padora o teme «Pabora u
MOIIHOCTb. DHEPTUS»
. bubmuoreka [{OK
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
67 " " https://m.edsoo.ru/ff0a4
MexaHnuecKkoe IBIKEHUE 066
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

"PaboTa. MomtHocTh. DHEpTHs"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
Jrj;n Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;feﬂbnme
padoTshI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CKaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CTOpaHusAa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P e https://m.eds00.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa OK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ffO0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX IIPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 OnekTpusanus tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpruUecKas erb U e¢
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Boastmerp. JIaboparopnas pabota 05 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTUBJICHUS IIPOBOJHHUKA OT €T0 1 bubmorexa HOK
p poBo https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, oT bubmmorexa [JOK
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaJLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa JJ1d pa3IuyHOro brbmmorexa [TOK
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThl U MOITHOCTH bubnmorexa [IOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

54 .
B3aUMOJECHCTBHUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTHOe mone. MaruuTHoe moJe
bub6nmoreka IIOK
56 3eMJIM U €ro 3HaueHUue VI KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apsoKeHHBIE TENA U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. ITocToSHHBII
AJIEKTPUYECKUM TOK"
KoHTpoinbHas pabota 1o Teme
"DeKTpUYECKHe 3apsiabl.
3apsoKeHHBIC Tena U UX
N N bubnuoreka [{OK
58 B3anMoOAeHCcTBHA. [10CTOSTHHBINI
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bceepocculickas npoBepoyHast
paborta
PezepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "TlocToSHHBIN
59 DJIEKTPUUECKHI TOK" / bubnnorexa [JOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
60 DJIEKTPUUYECKOr0 TOKa MarunuTHoe bubnnorexa [JOK
p https://m.edsoo.ru/ff0acld2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 05 bu6muoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neiCTBUS MATHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue U U3ydeHue
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86c

63

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
IIOJIYYEHUS DIEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TeMe "DIeKTpUIecKHe u
MArHUTHBIE SBJIeHUS"

KonTponbhas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
sBICHUS"

PesepBHslit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabnbie  Ipakruieckue fa[:;:ennﬂ :)I;I[?a[:()::;feﬂbﬂme
padoThI padoTshI pecypen

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

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

oOpaiueHus. JInHeliHas u yrioBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Saxon Iyka osmesso oz
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amau mo teMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa LIOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"

Pentenue 3amaud mo teme "Cuiia

24 TSKECTH U 3aKOH BCEMUPHOI'O bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOGCoNOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C bubnmorexa LHOK
Y https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAIllCHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuanbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmiorexa LHOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnnorexa [HOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
PaGora cuibl TsKECTH, CHITBI bubnuorexa [JOK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIpU paBHOMEPHOM JBH)KEHUU Teja
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
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

41

Konebarensnoe JABHKCHHUE U €T'O
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosHbL. CBOMCTBa
MeXaHU4ecKuX BoJH. [IpononbHbIe 1
HOTIEPEYHbBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]ppa3ByK B IPUPOJIE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB QJICKTPOMArdHMTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHEHHE bubmmorexa [TOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue 1MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeHIus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHueckas cuiia JUH3bI
https://m.edsoo.ru/ffob3f2c
. bubnmuotexa [JOK
69 [TocTpoenue n300pakeHNH B THH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 110
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ffOcOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHus u quppaxus'

77 OmneiTel Pezepdopaa u mianerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " IIOrJIOMCHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/F0cL44c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmorexa LOK
a A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacnana
Ypok-koHpepeHI s
86 "lfa HoaKnglj{bI;I H3JIy4EeHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmnoreka [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sneprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. Jlencrus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indaTrb ABJICHUSA IO OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/ISI/I‘I€CKO€ SABJICHHUC

1.3

14

pacrio3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KaIOLIEM
MHUpE, B TOM 4uciie (U3NYECKUe SBICHHUS B MPUPOJE, MPH STOM IEPEBOIAUTH
NPAaKTUYECKYl0 3a7ayy B Y4eOHYI0, BBLACIATh CYILECTBEHHbIE CBONCTBA
(mpu3HaKM) HU3NIECKUX SIBICHUHA

OINKCHIBATh M3yYCHHBIC CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS, HCHOIb3YS
¢u3nyeckrue BEIMYUHBI, NPU ONHUCAHUM NPABWIBHO TPAKTOBATh (PU3NUYECKUN
CMBICII UCTOJB3yEeMBIX BEIUYMH, X OOO3HAYCHUS W EIUHHIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOLINE TAHHYIO (DU3MUECKYIO BETUUUHY
C JpYTMMH BEJIHMYMHAMH, CTPOUTh TpaduKu M3yYCHHBIX 3aBUCHUMOCTEU
(bu3nUecKUX BeITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeN, PU3NYECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3Ys
W3y4YEHHBIE 3aKOHBI, NP ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE

1.6

OO0BSICHATh (PU3UUECKUE SBJICHHS, IPOIIECCHl M CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIAThH
NPUYMHHO-CJIE/ICTBEHHbIE CBSA3H, CTPOUTh OOBsICHEHHE M3 1 — 2 JOTHYEeCKHX
maroB ¢ omnopod Ha 1 — 2 HW3ydeHHBIX CBOICTBAa (PU3WYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7aud B 1 — 2 neHCTBUS, UCIOJIBb3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBalOIME (PU3NYECKHE BETMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBUS 3aJlauu
3aMKChIBaTh KPATKOE YCIOBUE, OJICTABIATH (PU3HUECKUE BETMYMHBI B (HOPMYJIIbI
U TIPOBOJMUTH PACYETHI, HAXOAUTh CIIPABOYHBIC JaHHBbIE, HEOOXOAMMBIEC IS
pelieHuss 3ajJay, OILIEHUBATh PEATMCTUYHOCTh TIOJYYeHHOM (u3nueckoi
BEJINYUHBI

1.8

1.9

pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PEILIMThH MPHU MOMOIIHN (PU3NIECKUX
METOJIOB, B ONKUCAHUU HCCIIEI0BAHUS BBIIENATH MPOBEPSIEMOE MPEANOI0KEHNE
(rumotesy), pa3inyaTh ¥ MHTEPIPETHPOBATH MOITYUYEHHBIN pe3yabTaT, HAXOAUTh
OIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yjibTaTaM

MPOBOAMTH OMNBITHI MO HAOMIOJEHUIO (PU3MUECKUX SBIEHUN WM (QU3MUECKUX
CBOWCTB Ten: (OpMYJIHpPOBATh MpPOBEpSIEMbIe MPEANOI0KEHUsA, COOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 00O0pYAOBaHHUS, 3alMChIBaTh XOJ OMNbITa M
(bopMyITUPOBATH BBIBOIBI

1.10

BBHITIOJHATH MPSIMBIE U3MEPEHUS C HUCIIOJIb30BAHUEM aHAIOTOBBIX U MU(POBBIX
pUOOPOB, 3aMUCHIBAThH MTOKa3aHUs MPUOOPOB ¢ YUETOM 3aJIaHHON a0COTFOTHOM
MOTPELIHOCTH U3MEPEHUI




1.11

1.12

1.13

NPOBOJUTHh HWCCIICOBAHNE 3aBUCUMOCTH OJHOM (DU3MYECKOW BEIMYHMHBI OT
JIPYTOH C UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHHM, Y4aCTBOBAThH B INIAHUPOBAHUU
y4eOHOTO HCCIICIOBaHMs, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUS,
clenys TPEeNOoKEHHOMY IUIaHy, (HUKCUPOBATh pE3yNbTAaThl MONYYCHHOM
3aBUCUMOCTH (PU3NYECKUX BEIIMYHMH B BUJIC ITPEIOKEHHBIX TAOJIHIL U TPaUKOB,
JIEJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HUCCIICTOBAHMS

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHUs  (PU3NYECKUX  BEIMYWH,  CICAys
NPEUIOKEHHOW  HMHCTPYKIIMHM: TIPU  BBIIIOJHCHUH HM3MEPEHHH coOMparth
IKCIIEPUMEHTATIBHYIO0 YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOU BEIIMYUHBI
coOyoIaTh TpaBWJIa TEXHUKU O€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM
00opyI0BaHuEM

1.14

1.15

yKa3bIBaTh MPUHIUMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHLMIBI AEHCTBUS U3yYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C IMOMOIIBKD MX OIMCAHMS, HUCIOJb3ys 3HAHUSA O CBOMCTBAxX
bu3nUecKux sBICHU U HEOOXOMMbIe (DU3MYECKIE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOINUTH NPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPHUMEPax) MPaKTHIECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUH B IMOBCEAHEBHOM JKU3HH ISl 00ECTICUCHUS
0€30MacHOCTH IpU OOpallEHUH ¢ MPUOOpaMH U TEXHUUECKUMHU YCTPOHCTBaMU,
COXpaHEHHs 3/I0pOBbsS M COOJIONEHHS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKpYXarolien cpene

1.16

1.17

OCYILLECTBIIAATh OTOOpP HMCTOYHUKOB HUHpOpMauuu B ceTu VIHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAaHUHN U MyTEM CPaBHEHMsI PA3IMYHBIX UCTOYHMKOB BBIJIEIATH UH(OPMAIIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI MIIM MOKET ObITh HETOCTOBEPHOU

UCIIOJIb30BaTh IPH BBIMOJIHEHUM YYEOHBIX 3a/JaHuil HayYHONOIYJSPHYIO
JAUTEpaTypy GU3NUYECKOTO COJEPKAHUS, CIPABOYHBIE MaTEPUAIbI, PECYPCHI CETH
Wurepuer, Bnaners nmpuéMaMy KOHCHEKTHPOBAHMS TEKCTa, IMpPeoOpazoBaHUs
UH(pOpPMAaLIUU U3 OAHOIM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHe MMCbMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE
2 — 3 HUCTOYHHMKOB HMH(MOPMAIMH (HU3HMUECKOTO COJACPKAHUS, B TOM YHCIE
nyOJIMYHO JieNaTh KpaTKue COOOIIEHUS O pe3ysbTaTaxX NMPOEKTOB MM YUeOHBIX
WCCIIEIOBAHUM, MPU 3TOM TPAMOTHO HCIMOJb30BAaTh W3YyYEHHBIM MOHATHIHBIN
amnmapar Kypca GU3UKHU, CONPOBOXK/IATh BHICTYIUIEHUE MTPE3eHTALIUeH

8 KUIACC

Kon

1.19

NpoBepsieMo

ro

pe3yJabTara

Ipyu  BBIIIOJIHCHUUA y‘-IC6HBIX IMPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ pacnpeacissiThb
0053aHHOCTH B TpymIne B COOTBETCTBUH C ITOCTABJIICHHBIMHA 3aJjadyaMU, CICAUTH
3a BBIIIOJIHCHUECM I1JIaHa HeﬁCTBHP’I, aJICKBATHO OLICHUBATb COOCTBEHHBIH BKJaJd B
ACATCIIBHOCTE TPYIINbI, BBICTpaWBAaTb KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
YUYUTBIBASI MHCHHUC OKPYIKAOIIUX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHUus

11

HUCIIOJIBb30BaTh MOHATHUA




1.2

1.3

pa3InyaTh SBJICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIHNX JAHHOE (PU3NYECKOE SIBICHUE

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (DM3MUECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHcie (U3UYECKUE SBICHUS B MPUPOJE, MPH 3TOM IEPEBOIAUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICTATh CYIICCTBCHHBIE CBOWMCTBA
(mpu3Haku) GU3NYECKUX SBICHUN

1.4

ONUCBHIBATh M3YYEHHBbIE CBOHCTBA Tel U (PU3MYECKUE SBICHUS, MCIOJb3Ys
¢u3nveckrue BEIWYMHBI, MPH OMHCAHUHM TPABMIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIIOJIb3YEMBbIX BEJIMUNH, 0003HAYEHUS U €UHULIBI PU3NYECKUX BEJINYHH,
HAXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH rpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETMUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3YS
M3Yy4YEHHBIC 3aKOHBI, NMPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKECHHE

1.6

1.7

OO0BSICHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA T€J, B TOM YMUCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbIABIATh INPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE M3 1 — 2 JOrMYEeCKMX IIaroB ¢
NOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBIICHHM, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTHU

pemaTh pacuéTHbIe 331a4l B 2 — 3 JCWCTBUS, HCIIOJIB3YS 3aKOHBI M ()OPMYIIHI,
CBSI3bIBAIOIME (PM3UUECKUE BEJIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBUS 3aJjaud
3alIUChIBAaTh KPATKOE YCIIOBHE, BBIABIIATH HENOCTATOK JAHHBIX [UIS PELICHUs
3aaud, BHIOMpaTh 3aKOHBI U (OPMYINbI, HEOOXOAUMBbIE JUIs €€ peLIeHMS,
IPOBOAMTH pacuy€Thl M CpPaBHUBATh IIOJIYYEHHOE 3HayeHHEe (UINIECKOU
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

1.8

1.9

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (HUZNIECKUX
METOJIOB, MCIOJIb3YSd ONWCAHWE HCCIECIOBAHUSA, BBIACIATh MPOBEPSIEMOE
MIPEAIIONIOKEHHE, OLICHUBATD MPaBUJILHOCTH MopsiJIKa MIPOBEICHUS
HCCIICIOBAHMUS, 1€JIaTh BHIBOIEI

MPOBOAMTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBJICHUN WIN (U3NYECKUX
CBOWCTB Ten: (OPMYIMPOBATH NpPOBEpsSEMble MPEANOIOKEHUS, CcOOUpPaTh
YCTaHOBKY M3 IMPENJIOKEHHOr0 OOOpYy/lOBaHUS, OMMCHIBATH XOJ OIBITa H
(GopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUs! C HCIOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PM3MUECKUX BEITUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM
3aJJaHHOH a0COJIIOTHOM MOTrPEeNIHOCTH

1.11

1.12

MMpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU O,Z[HOI>'I (1)H3quCKOIZ BCIIMYHMHBI OT
I[pyTOﬁ C HUCIIOJIb30BAHUCM IIPAMBIX I/I3MepeHI/II711 IJIaHUPOBATh HCCJIICJOBAHHUC,
CO6I/IpaTB YCTAHOBKY U BBIMNNOJIHATE U3MCPCHUA, CIICAYS NPCIIOKCHHOMY IIJIaHY,
(I)I/IKCI/IpOBaTB PE3YJIbTATHL HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH B BUAC Ta6J'II/II_I n Fpa(bI/II(OB,
JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCICAOBAHUA

MMPOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/I'-ICCKI/IX BCJIMYHH: IINIAHUPOBATH
HU3MCPCHUA, C06HpaTL SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICAYA HpCI[HO)KCHHOﬁ
HHCTPYKIUH, U BEIYUCIIATh 3HAUCHUEC BEJINYHNHBI

1.13

coOI0/IaTh TMpaBWJIa TEXHUKH OE30MaCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
o0opynoBaHueM




1.14

XapaKTepu30BaTh MPUHLUIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA HX OIMCAHUS, HCIONb3Yysd 3HAHUA O CBOMCTBaxX
buznyecKux sIBICHUN U HEOOX0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacio3HaBaTh IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa N UBMCPUTCIILHBIC HpI/I60pBI 10
CXEMaM 1 CXCMATHYHBIM PUCYHKAM, COCTABJIATE CXCMbI SJICKTPHUICCKUX LICIICH C
MMOCJICAOBATCIIBPHBIM W IapaJuICJIBHBIM COCAMHCHUCM JJIEMCHTOB, pasjinydas
YCJIOBHBIC 0003HaYEHHUS IJIEMCHTOB SJICKTPHUICCKUX Lemnei

NPUBOANUTH TPUMEPHI (HAXOOUTh MH(POPMALKMIO O MPHUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B ITOBCEJHEBHOM XKU3HU AJI 0OecredeHus
0€30IaCHOCTH MPH OOpalleHUuH ¢ MPUOOpaMH M TEXHUYECKHMMHU YCTPOHCTBaMH,
COXpPaHEHMsI 3JI0pOBbsi U COOJIFOJEHHMS HOPM SKOJIOTMYECKOIO IOBEACHUS B
OKpY’KaloIlleH cpeze

OCYIIECTBIISATH MOUCK HH(pOpMAMK PU3UIECKOTO coaepxKanus B ceTn HTepHer,
Ha OCHOBE MMEIOLIUXCA 3HAHUH U NyTEéM CpaBHEHUS JONOJHHUTEIbHBIX
HUCTOYHHUKOB BBIJICIATH HHq)OpMaHHIO, KOTOpasa ABJIIACTCA HpOTHBOpe‘II/IBOﬁ HJIn
MOYET ObITh HEJJOCTOBEPHOH

1.18

UCIONIb30BaTh MPHU BBINOJHEHUH YUEOHBIX 3aJlaHuil HAYYHO-TIOMYJISPHYIO
TUTEpaTypy PU3NISCKOTO COJCPKAHUS, CIIPABOYHBIC MaTePUAIBI, PECYPCHI CETH
WNHTepHeT; BiajeTh NpuéMaMu KOHCIICGKTHPOBAHMS TEKCTa, IPeoOpa3oBaHUs
uH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MIUCHbMEHHbBIE U KPATKHE YCTHBIE COOOIIECHUS, 00001Ias
WH(GOPMAIINIO M3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJNCPIKAHUS, B TOM
qrclie MyOIUYHO MPECTABIATh PE3YIbTaThl MPOSKTHON MIIN HCCIEA0BATETHCKOM
JEATEIIbHOCTH, MPHU ATOM TPaMOTHO MCIOJIb30BaTh HM3YYEHHBIA MOHSATUAHBIN
anmapar Kypca (GU3HKHU, COMPOBOXK/IATh BBICTYIUICHHUE TTPEe3eHTaIen

1.20

MIPY BHITIOJTHEHUH Y4EOHBIX MPOEKTOB U UCCIENOBAHUN (PU3NYECKUX TPOIIECCOB
pacripeieniaTh OO0S3aHHOCTH B TPYIINIE B COOTBETCTBUU C TOCTaBICHHBIMH
3a/1auaMy, CIIEIUTh 32 BBINOJHEHUEM IUIaHa JAEHCTBUU M KOPPEKTUPOBATh €rO,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJIEWCTBHE, TMPOSBISAs TOTOBHOCTh
paspeniath KOH(PIUKTHI

9 KJIACC

Kon
NpoBePSIEeMOro
pe3yJabTara

11

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa30oBaTeJIbHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

13

pa3nuyaTh SIBJIICHUA 110 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (HU3UIECKOE SIBJICHUE

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBICHHH B OKpPYKaIOIIEM
MHUpE, B TOM 4YHcie (U3NYECKHE SIBJICHUS B MPHUPOJE, NMPH STOM IEPEBOIUTH
NPaKTHYECKYI0 3aJady B Y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKM) HU3NYECKUX SIBICHUH

14

OMKCHIBATh W3yYEHHBIC CBOWCTBA Tl M (PU3UYECKHE SIBICHUS, HCIOIb3Ys
¢buznyeckue BEIMYMHBI, MPU OMHCAHUM TPABUIBHO TPAKTOBAaTh (U3NYECKUIT
CMBICTT UCTIOJIB3YEMBIX BETTUYHMH, 0003HAYCHUS U eAMHUIIBI (DU3MYECKUX BEJIMYUH,




1.5

1.6

1.7

HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE AAHHYIO (PU3UUECKYIO BEJIMYHUHY C IPYTrUMU
BEJIMYMHAMU, CTPOUTH IPaMKH U3yYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEITUYUH

XapaKTepU30BaTh CBOWMCTBA Tel, PU3NYCCKUE SBICHHS M IPOIECCHI, UCIONB3Ys
M3YYEHHBbIE 3aKOHBI, MPU 3TOM J1aBaTh CIIOBECHYIO (HOPMYIMPOBKY 3aKOHA U
3alUCBHIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

OOBSCHATH (PU3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YWCIIC M B KOHTEKCTE
CUTyallMil MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUIUMHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 2 — 3 JIOTMYECKHX IIaroB ¢
MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA (DU3NUYCCKUX SBJIICHUM, (U3HMUESCKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

pemiath pacu€THble 3a/aud (OMUpArOUIUEcss Ha CUCTeMy U3 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3UUYECKUE BEIMYMHBI: HA OCHOBE
aHaJn3a yCJIOBHS 3aJa4M 3alUChIBATh KPATKOE YCJIOBHE, BBISIBJISATH HEIOCTAIONINE
WK U30BITOYHBIE JaHHBIE, BIOMPATh 3aKOHBI U (OpMysbl, HEOOXOAUMBIEC IS
pelieHusi, TPOBOJIUTH PAcu€Thl M OLIEHUBATh PEATUCTUYHOCTH IMOJYUYEHHOTO
3HaYeHUS (PU3NYECKON BETMUUHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXKHO PCIIUTL IIpU ITOMOIIX (1)I/I3I/I‘IGCKI/IX
MCTOJ0B, HCIIOJIb3YA OINMCAaHHUuC HUCCICAOBaHMA, BBIACIIATH IMPOBEPACMOC
MMPCAIIOJIOXKCHUC, OLCHUBATL IIPABUIIbBHOCTL IIOpsAAKa IMPOBCACHUA HCCICAOBAHMA,
ACJIaTh BbIBOABI, MHTCPIPECTUPOBATH PE3YJIbTAThI Ha6J'II-OI[eHI/II71 U OIIBITOB

1.9

1.10

111

1.12

1.13

1.14

1.15

MPOBOAMTH OMbBITHI TO HAOMIONEHUIO (U3NYECKUX SBICHUN WU (PUIUUECKHUX
CBOWCTB TeJl: CaMOCTOSTENBHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO Habopa
000py/lOBaHuUs, OMUCHIBATH XOJ OMbITA W €ro pe3yiabTaThl, (OpPMYIHUPOBATH
BBIBO/IBI

IIPOBOAMTH MPU HEOOXOMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeEsis CpeiHee
3HauUEHUE U3MepseMON BETUYHUHBI ((POKYCHOE PACCTOSHUE COOMPAIOIIEH JIMH3bI),
000CHOBBIBAThH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOopa)

IPOBOAMTH  HCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3WYECKUX  BEJIMYMH  C
UCIIOJIb30BAHUEM  MpPSAMBIX ~ U3MEPEHUH:  IUIAaHMpPOBAaTb  HMCCIIEJOBAHHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (DMKCHpPOBATh PE3yNbTaThl MOTYyYECHHOU
3aBHCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE TAOJIUIU I'paMKOB, J1€1aTh BHIBOIBI 110
pe3ysbTaTtaM UCCIIEOBaHMs

IPOBOAMTH KOCBEHHBIE M3MEpPEHMs] (PU3NYECKUX BEJIMYHMH: IJIAHUPOBATh
U3MEpPEHUs], COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS,
ciaenys NpPEeNIOKEHHOM WHCTPYKLUMH, BBIUHCIATH 3HAYCHHWE BEIWYUHBI U
AQHAJIM3UPOBATh IIOJyYCHHBIE pE3yJbTaThl C YYETOM 3aJaHHOM IOTPEIIHOCTU
WU3MEPEHUI

coONrofaTh MpaBWiIa TEXHUKH OE30MacHOCTH MpU paboTe ¢ ITabopaTOpHBIM
00opyI0BaHEM

pasznuyaTh OCHOBHBIC TPU3HAKN U3YYCHHBIX (PU3MUECKUX MOJIENICH: MaTepruaabHas
TOYKa, a0CONOTHO TBEPIOE TENO, TOUCUHBI UCTOYHUK CBETA, JTy4, TOHKAs JIMH34,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOT'O Si7pa
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMIOPOY HAa MX OMMCAHMSI, HCTIONIB3Ys 3HAHUS O CBOMCTBAX (PH3UIECKHIX
SIBJICHUH ¥ HEOOXOIUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMAaTU4YHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPHOOPOB M TEXHOJOTMYECKHUX IPOIECCOB IPH




1.17

1.18

pemieHnH y4eOHO-TTPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI JJISI ITOCTPOSHUS
M300paKeHHI B TUIOCKOM 3€epKajie U COOMPAONIEH JIMH3e

NPUBOAUTH TPUMEPHl (HAXOAUTh WH(POPMAIMIO O MPHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMW KU3HM AJI OOEcreueHus
0€30IaCHOCTH MPH OOpaIlleHHH ¢ MPUOOpaMHU U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3/I0pOBbS U COOIIOACHHMS HOPM SKOJOTHYECKOro IIOBEIEHUS B
OKpY’Karolllel cpeze

OCYILECTBIISATh MOUCK MHPOpMaLUHU (pru3nyecKoro conepkanus B cetu HTepHer,
CaMOCTOSTENIbHO (POPMYIUPYS MOUCKOBBIN 3alpOC, HAXOJUTh MYTH OMPEeIICHUs
JIOCTOBEPHOCTH TOJNYyYeHHOW HMH(OpMAMM HA OCHOBE HMMCIOIIUXCS 3HAHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

1.20

1.21

UCIOJIb30BAaTh TMpPU BBHIMNOJHEHHHM YUYEOHBIX 33JaHU  HAYyYHO-TIOMYJSPHYIO
JTUTEPATypy (PU3NYECKOTO COJEPKAHUs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
WuTepHer; Brnagerh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
WH(GOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

co3laBaTb COOCTBEHHbBIE IIMCbMEHHBIE U YCTHBIE COOOLIEHHMSI HAa OCHOBE
uH(pOpPMaIIMK U3 HECKOJIIBKUX MCTOYHUKOB (DU3UYECKOTO COAEPIKAHUS, MyOIUIHO
IIPEACTABIIATh PE3YyJIbTaThl IPOEKTHOM WM HCCIENOBATEIBCKON IEATEIBHOCTH,
IIPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUYECHHbIN OHATUMHBIN annapar u3y4yaeMoro
pa3nena (UMK W CONPOBOXKIATh BBICTYIUICHUE TMpE3EHTAlel ¢ y4érom
0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IpY BBIOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PH3MUECKUX MPOILIECCOB
pacrpenesiaTe OO0S3aHHOCTH B TpyNINE B COOTBETCTBUM C IIOCTABICHHBIMU
3aJa4aMy, CIEIUTh 32 BBHIMOJHEHUEM IUIaHa JIEHCTBHHA W KOPPEKTHPOBATH €ro,
a/IeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIaJ B AEATEIbHOCTb TPYIIIbI, BBICTPAaUBaTh
KOMMYHHKAaTHBHOE  B3aMMOJICHCTBHE, TIPOSIBIIsAE  TOTOBHOCTH  pa3pemarb
KOH(JIUKTBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
Kona anemenTa IIpoBepsiemble 3JIeMeHTHI COEePKAHUA
paszea
®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA
®duszuka — Hayka O Mpupone. SIBiIeHHS HPUPOIBL.
1.1 duznyeckue SIBJICHUS: MeXaHHYeCKHUe, TEIIOBLIC,
3JIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIC
®dusnueckue BenUuUHbL. M3Mepenue Gpu3nyeckux BETUYUH.
1.2 @usznueckne  npubopel.  IlorpemHocTs  HU3MepeHUi.
MesxayHapoiHasi cucTeMa eAMHUIL
EcrecTBeHHOHay4HBIi METOJl MO3HAHUA: HAOIIOCHUE,
1 13 [IOCTAaHOBKAa HAy4YyHOrO0 BOIPOCA, BBLIBM)KEHHUE THUIIOTES,
HKCHEPUMEHT [0  MpPOBEpPKE THUIOTE3, OOBSICHEHUE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C MTOMOIIBIO MOJIEIEH
[TpakTryeckue paboOTHI:
###Par#H#113mepenne paccTOsIHUM.
15 #H##Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEJa.
' #H##Par###0OnpeneneHue pa3sMepoB MaJlbIX TeJl.
#HH#Par###l13mepenne  TemmepaTypsl  IpU  [TOMOIIU
JKUJKOCTHOT'O TEPMOMETpA U JaTUUKa TEMIIEpaTypbl
INEPBOHAYAJIBHBIE CBEJAEHU A O CTPOEHUU BEILIECTBA
###Par##CtpoeHre BellecTBa: aTOMbl M MOJIEKYINbI, HUX
2.1 pa3Mepbl. ONbITHI, AOKA3bIBAOIINE AUCKPETHOE CTPOEHUE
BElIEeCTBA
###Par### /|srkenne vactuil BemecTtBa. CBsI3b CKOPOCTH
2.2 JBIKEHMSI YacTULl C  TemIepaTrypoid. bpoyHoBckoe
nBIKeHue, muddy3us
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U
OTTAJIKMBAHUE
###Par### ArperaTHple COCTOSIHHUSI BEIIECTBA: CTPOCHUE
2 ra3oB, JKHMIKOCTEH M TBEPIBIX (KPUCTAJUIMYECKHUX) TeIl.
2.4 B3anMocCBA3p MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HX AaTOMHO-MOJEKYISpHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BO/IbI
[TpakTiueckue paboThI:
#HH#Par###Onenka nuamerpa aToMa METOAOM psiioB (C
ucrnonb3oBanueM pororpadmii).
2.6 HHHPar###OnbIThI 0 HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.
HHHPar###OnbITBI 0 OOHApY)KEHUIO  JIEHCTBHS  CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS
3 JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI




Mexanunueckoe IBUkeHUE. PABHOMEPHOE U HEPABHOMEPHOE

3.1

JBHKCHUE

#H#Par###CropocTb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBIDKCHHH. Pacuér myTd W BpeMeHU

JIBIDKECHUSA

SIBnenue mHepuuMu. 3aKOH MHepuuMU. BzaumopeiicTBue Tein
3.3 KaK IPUYMHA U3MEHEHMsI CKOPOCTH IBHMKeHMs Ten. Macca
KaK Mepa UHEPTHOCTH Tesa

#H#HPar### norHnoctes BemectBa. CBA3b IUIOTHOCTH C

34 KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BbEMA BelllecTBa

3.5 Cuna Kak XapakTepUCTHKa B3aUMOICUCTBHUS TEI

36 Cwia ynpyroctu u 3akoH ['yka. M3mepenume cuiibl c
MOMOIIBIO JUHAMOMETpA

37 ###HPar#Ht#sBnenne Tarotenus u cuina Tsbkectu. Cuna
TSKECTU Ha JpYrux IaHerax. Bec Tema. HeBecomocTh

38 Cuna tpenus. TpeHue CKoJIbKeHUs U TpeHue nokos. Tpenue

' B IIPUPOJIC U TEXHUKE

3.9 ###Par###Cnoxxenue CuJ, HaNpaBJICHHBIX [0 OJHOMU
npsiMoil. PaBHOAEMCTBYIOIIAs CUIT
[TpakTuyeckune pabOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (LIapUKa
B JKUJKOCTH, MOJCIH DJICKTPUYCCKOTO aBTOMOOWIISI M TaK
nanee). OrmpeneneHre CpeaHedl CKOPOCTU CKOJBXKEHUS

310 Opycka WM IapuKka [0 HAKJIOHHOHW  IUIOCKOCTH.

Omnpenenenne IIOTHOCTH  TBEpHoOro Ttena.  OMBITHI,
JIEMOHCTPUPYIOIITHE 3aBUCUMOCTH pacTshKeHus
(medopmarivu) MpyKUHBI OT MPHIOKEHHON CHIbI. OTBITHI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIBKEHUS
OT Beca TeJa U XapaKkTepa CONPHUKACAIOIINXCA TOBEPXHOCTEN

®dusnueckre SBICHUS B MPUPOJE: NPUMEPHI JBMKEHHS C
3.11 pasINYHBIMH CKOPOCTSMH B JKMBOW M HEXHMBOH IIPHUPOAE,
JIeMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTporcTBa: AMHAMOMETD, OIIITUITHUKI

JABJIEHUE TBEPJBIX TEJI, >KI/IJIKOCTEI71 N TA30B
HaBnenne TBEpmoOro Ttena. CnocoObl yMEHBIICHUS U

41 YBEJIMUCHUS JABICHUS

49 JlaBiieHue ra3a. 3aBHCHMOCTH JIaBJICHHS raza OT 00bEMa,
TeMInepaTypbl

43 Ilepenaua naBneHus TBEPABIMU TEJIAMH, XKUJIKOCTIMH U

razamu. 3akoH Ilackans. [ITHeBMaTHYECKHE MAITUHEI

3aBUCHUMOCTE JaBJICHUA KUOKOCTU oT FJIy6I/IHI)I.
4.4 I'unpocratudecknii mapagokc. CooOmiaronmecs: COCyabl.
FI/I}IpaBJ'II/I'-ICCKI/Ie MEXaHU3MBbI

Atmochepa 3emnun u armochepHoe maBieHue. [IpuamHbI
CYIIECTBOBAHMS BO3AYIIHON oOomouku 3emiu. OmbIT
Toppuyennu. 3aBHCUMOCTh aTMOC(EPHOTO JJAaBJICHHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

4.5




4.6

4.7

N3mepenne armocheprnoro masienus. [lpubopsr  mist
U3MEpEeHUs aTMOCHEPHOTO JAaBIICHUS

JlelicTBUE KUIOKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxornnaBanue

4.9

4.10

411

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Telda B BOAC OT 00bEMa
MOTPYKEHHOM B JKUAKOCTh YacTu Tena. OmnpeaesieHue
BBITAJIKUBAOLIEH  CWJIbL,  JICUCTBYIOLIEM HA  TEIO,
MOrPY’KEHHOE B KUIKOCTh. I[IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLLEH HA TEJIO B )KUIKOCTH,
OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh
BBITAJIKUBAIOLIEH CUJIbI, ICHCTBYIOLIEH HA TEJIO B JKUJIKOCTH,
0T 00béMa MOTpYKEHHON B KUAKOCTH YaCTH Tela U OT
IJIOTHOCTU XUAKOCTH. KoHCTpynpoBaHue apeoMerpa Wi
KOHCTPYUPOBaHUE JIOJIKH n onpeaeiieHue eé
TPYy30I0IbEMHOCTH

®dusnueckue SBICHUS B MPUPOJE: BIMSIHUAE aTMOC(HEPHOTO
JTaBJICHUS HA )KMBOM OpraHusM, IJIaBaHuE pbI0

TexHudeckne yCTpOMCTBAa:  COOOIIAIOUINECS  COCY/BI,
YCTPOMCTBO ~ BOJONPOBOAA,  THIPABIMYECKUH  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPTI'UA

5.1 Mexanunueckas paboTa

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MexaHU3MBI: pbIYar, 6JOK, HAKIIOHHAS MJIOCKOCTb.
IIpaBuno paBHOBeCHsI ppl4ara

5.4 [TpuMeHeHMe paBUiIa PaBHOBECHS pbluara K 0JIOKY
«3070TO€E MpaBUIO» MeXaHUKH. KoappHuuueHT mone3Horo

5.5 neiictBusl MexaHu3MoB. [IpocTeie MexaHuU3MBbl B OBITY U
TEXHHUKE

5.6 [loTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas 3Heprus

58 [TonHass MexaHMUYecKast OHEPrHs. 3aKkOH M3MEHEHus u
COXpaHEHMsI MEXaHUYECKON SHEPTHH
[TpakTiueckue paboThI:
#H#Par###Onpenenenue  paboThl  CWJIBI  TPEHHUS MpU

59 pPaBHOMEPHOM  JIBKEHUM Tejla 10 TOPU30HTAIbHON
noBepxHocTu. MccnenoBanue ycioBUi paBHOBECHUS pblyara.
N3mepenne KII/] HakinonHo# ninockoctu. M3ydyeHne 3akoHa
COXpaHEeHMsI MEXaHNYECKON SHEPTHH

5.10 @u3nuecKue SIBIEHUS B IPUPOJIE: PbIYATrH B TEJIE YEIOBEKA
TexHuueckne  yCTpPOWMCTBAa:  pblyar, MOJBUXHBIA U

511 HEMOJIBIKHBIM OJIOKW, HAKJIOHHAs TUIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY




8 KVIACC

Kon
Kopx »1emenTa IIpoBepsiemMbIe 3JIeMEHTHI CO/IePKAHUS
pasnena
TEIIJIOBBIE SBJIEHM S
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KHHETHYECKON TEOpUHr
6.1 cTpoeHMs BemecTBa. Macca u pazMepsl MojeKyJl. OIbIThI,
TTOATBEPIKIAIOIIHE OCHOBHEIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUIECKOU TEOPUU
6.2 Mogenu TBEPAOrO, )KUIKOTO M Ta3000pa3HOTO COCTOSHHIMA
BemecTBa. Kpucrammmyeckue u amopdHsbie TeIa
6.3 OOBscHEHHE CBoﬁSTB ra3oB, JKMIKOCTEH U TBé}’jI[bIX TeN Ha
OCHOBE TIOJIOKEHUH MOJICKYJIIPHOKHHETHYECKOM Teoprun
6.4 CmauuBaHUE W KalTWJUISIPHBIC SBJICHUS
6.5 TennoBoe paciMpeHue u cxxaThue
6.6 Temnepatypa. CBsi3p  TeMmeparypbl CO  CKOPOCTHIO
TEIIOBOr'O JIBUKEHHS YaCTHI]
6.7 Buyrtpennsis sueprus. CrnocoObl M3MEHEHUsSI BHYTpEHHEU
' SHEPTHH: TEIUIONEpeIaua U COBEpIIEHNE PabOThI
6.8 Buzapl Temonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
M3ITy4CHUE
6.9 KonuuecTBO TEmI0ThI. Y IelbHAS TEINIOEMKOCTh BEIlleCTBa
6.10 TemmooOMeH W TemJIOBO€  paBHOBECHE. Y paBHEHUE
TEII0BOro OanaHca
6 6.11 [TnaBieHre W OTBEpACBaHHE KPUCTALTMYCCKHX BEIIECTB.
VY nenbHas TEII0Ta IIaBICHUS
[TapoobpazoBanue u konaeHcauus. Mcmapenue. Kunenwue.
6.12 YaeneHas  TeIioTa  MapooOpa3oBaHMs.  3aBUCUMOCTH
TEMIEPaTypbl KHTIEHHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxxHocTh BO3tyXa
6.14 DHeprus TOIIMBaA. Y IeibHas TEIJI0Ta CrOPAHUS
[Ipunnuns! padoTs! TemoBsix asurareneil KI1J] remiosoro
6.15 nBurarens. TersoBble JABUTATENM MU 3alllUTa OKpPYKaroIien
Cpebl
6.16 3aKOH COXPAaHEHUS W TIPEBPAICHUS SHEPTHH B TEIUIOBBIX
npoiieccax
[IpakTudeckue pabOTHI:
H#HHHPar###0nbITl IO  OOHAPYKEHHWIO  JEHCTBUSI  CHII
MOJIEKYJISIPHOTO TPUTSKECHHSI.
#AHPar###0OnbITBI  TO  BBIPAIIMBAHUIO  KPUCTAJIJIOB
6.17 IIOBapE€HHOM COJIM WM caxapa.

#H##Par###OnbITH O HAOIOACHUIO TEMJIOBOTO PACIIHPECHUS
ra3oB, KUAKOCTEN U TBEPIBIX TEIl.

#H##Par###OnpenencHue naBiIcHUS BO3Ayxa B OalsioHe
IITIpUIIA.




H#HHHPar###0nbITE,  TEMOHCTPUPYIOIIHE  3aBHCHMOCTH
JABJICHUS BO3JyXa OT €ro o0bEMa W HArpeBaHUs WA
OXJIAXKICHU.

###Par###] lpoBepka TUNOTE3bl JIMHEHHOM 3aBUCHMOCTH
JUTMHBI CTOJIONKA YKUIAKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TEMIEPATYPHI.

###Par###HabmoneHne M3MEHEHUsT BHYTPEHHEW SHEPTHUH
TeJa B pe3yJbTaTe TEIJIONepeaayu U paboThl BHEITHUX CHIL.
#i##Par###lccnenoBanue  sIBJICHUS — TEIUIOOOMEHa  TIpH
CMEILIMBAHUH XOJOJHOW U rOpPSYEN BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJOM TMPU TEIIOOOMEHE C HarpeTbiM
METaJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue yAEIbHOU TEII0EMKOCTH
BEIIECTBA.

#HH#Par###lccnenoBanue mpoliecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHUTEIBHON BJIA)KHOCTH
BO3/IyXa.

#H##Par#H#Onpenenenue yaenbHOW TEIUIOTHl IJIABICHUS
JIbJIA.

@u3nyeckue SABJICHUS B  NOPHUPOJE: IOBEPXHOCTHOE
HATSDKEHUE U KalWJUISIPHBIE SIBJICHUS B IIPUPOE, KPUCTAILIIBI

6.18 B mnpupozae, usnydenue CouHIa, 3aMep3aHHe BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHeTa.
TexHuyeckue  yCcTpOWCTBA:  KAMWUISIPBI,  MPUMEPHI
HCIIOJIb30BAHHA KPUCTALIOB, )KPII[KOCTHI)Iﬁ TEPMOMCETD,

6.19 JaTYUK TEMIIEPaTyphl, TEPMOC, CHCTeMa OTOIUICHHS TOMOB,

TUTPOMETPBI, TICUXPOMETpP, IMapoBas TypOWHA, JBUraTellb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzaius Tel. [[Ba posa aIeKTpUIECKUX 3apsiioB
B3aumopneiictBue  3apsbkeHHbIX  Tel.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICMCTBHS 3apsDKEHHBIX TEl OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXKY T€JIaMHU)
DnekTpuyeckoe mnosne. Hampssk€HHOCTh  AIEKTPUUECKOTO
7.3 nonst. [IpyHIMN Ccyneprno3uuuu 3IeKTpUUEcKuX Tojei (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn  snekTpuyeckux  3apsioB.  DIeMEHTapHbIN
7.4 anekTpuueckuil 3apan. Crpoenue artoMma. [IpoBogHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHMS NEKTPUUECKOTO 3apsiaa
76 ONeKTpUYECKUI TOK. VYcnosus CYILLECTBOBaHUS
' ANEKTPUYECKOT0 TOKa. ICTOUHMKH TOCTOSTHHOTO TOKA
77 JlefcTBHS 3JEKTPUYECKOr0 TOKa (TEIIOBOE, XWMHUYECKOE,
' MarHMTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
78 Onextpuueckasgs nenb. Cwia Toka.  DJIEKTPUYECKOE

HampsHKeHHe




ConpoTuBieHUE NPOBOJHHUKA. ¥YEIbHOE COMPOTHUBIICHUE

7.9
BeIllECTBA

7.10 3akon OMa Juist yyacTKa Lenu

711 [locnenoBarenpHOoE W MapauieibHOE  COEIUHEHHE
MIPOBOJIHUKOB

712 PaGota 1 MOIIHOCTB 3MEKTPUUYECKOTO TOKa. 3aKoH [[xoyms —
Jlenua

713 DNeKTpUUYeCKUe IeNU U TMOTPEOUTENH SIEKTPUICCKON
sHepruu B ObITy. KopoTkoe 3amblkaHue

714 [TocrosHHble MarHuThl. B3auMOAEHCTBHE MOCTOSIHHBIX
MarHuTOB

715 MarnuTtHoe nosje. MaruutHoe nojie 3eMJId U €ro 3HaYeHue
IUTS SKU3HU Ha 3eMiie

716 OneiT Opcrena. MarHuTHOE MOJ€ 3JIEKTPUYECKOIO TOKA.
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE
JleficTBie MarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM.

717 SJIGKTPOIIBI/IFaTeJII)U IOCTOSIHHOT'O TOKa. I/ISHOJIIBOBaHI/Ie
3JEKTPOJIBUTaTeNell B TEXHUYECKHUX YCTPOWCTBAX W Ha
TpaHCcIopTe

718 Omnbitel @apajes. SIBneHue 3JIEKTPOMArHUTHOM WHIYKIUU.
IIpaBuio Jlenna
Onektporereparop. CrocoObl TOJYYEHHS SIEKTPUUYECKON

7.19 JHEPIUH. DNEeKTPOCTaHIINH Ha BO300HOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnpITHl 110 HAONIOEHUIO DNIEKTPU3AIUU Tel WHAYKIHEH U
MIPU COMPUKOCHOBEHHH.
UccnegoBanue AeMCTBUSA  BIEKTPUYECKOTO  TOJIA  HA
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl DIEKTPUYECKON  IEMU
MTOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKa, MAYIIETO uepe3
PE3UCTOpP, OT COMPOTUBJICHHS PE3UCTOPA U HANPSHKEHUS HA

720 pe3ucrope.

OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO
CONIPOTUBIIEHUS TPOBOJHUKA OT €ro MJIMHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUCHMS U MaTepHaa.

IIpoBepka  mpaBuia  CIOKEHUS  HANPSDKEHUM — IIpH
MOCJIEIOBATEIbHOM ~ COEJMHEHUU  JBYX  PE3HCTOPOB.
[IpoBepka mpaBmia [Uisi CWJIbl TOKAa IPH MapajuieIbHOM
COEMHEHUN PE3UCTOPOB. Onpenenenue paboThI
JIEKTPUUYECKOrO0  TOKA, UAYILEro  4epe3  PEe3UcCTop.
Omnpenenenue MOIITHOCTH IEKTPHUUECKOTO TOKa,
BbIIENsIEMON Ha pe3ucrope. lcciaenoBaHue 3aBUCUMOCTHU
CHJIBI TOKA, UAYLIEr0 4epe3 JaMIIOUKy, OT HalpsKeHUs Ha
Hed. Omnpenenenue KIIJI HarpeBarens. MccinepoBaHue




7.21

MarHUTHOTO  B3aMMOJCHCTBUS TMOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOl TOCTOSTHHBIX MarHUTOB MIPH UX
o0beMHEeHUH W paszfeneHuu. HccrienoBanue JeHCTBUS
AJEKTPUYECKOTO TOKAa HA MArHUTHYIO CTpeiKy. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbl B3aUMOJICHCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CUJIbl TOKA U HarpaBiICHUS
TOKa B KaTylike. VM3yueHue neicTBUS MarHUTHOTO IMOJIS Ha
MIPOBOJHHK ¢ TOKOM. KoHCTpynpoBanue u n3ydeHue padboTsl
anektpoasuraress. Msmepenue KII/I anekTpoaBurarenbHOM
ycTaHOBKUA.  ONBITBI MO  HCCIAEAOBAHUIO  SIBJICHUS
ANEKTPOMArHUTHOM MHIYKIMH: HCCIEIOBAHUE W3MEHEHUU
3HAQUYEHMS ¥ HAMPABJICHUS] HHAYKIIHOHHOTO TOKa

dusnyueckue sIBJICHUS B TPUPOJIE: JICKTPUUECKHUE SIBICHUS B
aTMocdepe, FNMEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJyie 3emutd, Apeid MoiocoB, pojb MATHUTHOTO TIOJIS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

7.22

TexHuueckue yCTpOWCTBA: 3JIEKTPOCKOI, aMIIepMeTp,
BOJITMETP, PEOCTAT, CUETUYMUK IIIEKTPUUYECKOM SHEpPruw,
JIEKTPOOCBETUTEINILHBIE npudopsl, HarpeBaTelbHbIe
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
[PEJOXPAHUTENIN,  JJIEKTPOMArHuT,  3JEKTPOJBUIATEIIb
MIOCTOSIHHOT'O TOKa, TEHEpPaTop MOCTOSHHOI'O TOKA

9 KJIACC

Kon
pasnena

Koz >nemenrta

HpOBCpHCMLIe QJICMCHTHBI COACPIKAHUA

MEXAHWYECKMUE ABJIEHUA
81 MGX?HI/IIIGCKOG nBuxkeHne. MarepuanpHas Touka. Cuctema
orcuéra
8.2 OTHOCUTETBHOCTh MEXAHUYECKOT'O IBUKEHHUS
8.3 PaBHOMEpHOE MPsIMOJIMHEHHOE IBUKEHHE
#H#Par###HepaBHOMepHOE TPSIMOJIUHEHHOE JIBM)KEHUE.
8.4 CpenHsisi ¥ MTHOBEHHAsI CKOPOCTB TeJla IIPH HEPAaBHOMEPHOM
JIBIOKEHU U
8.5 YckopeHne. PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 #H#Par###CBo0oxHOoe Taaenue. OnbITe [ anuies
###Par##PaBHoOMepHOE  JIBJKEHHE IO  OKPYKHOCTH.
8.7 [lepuon u uactora oOpamenus. JluneiiHas W yrioBas
ckopoctu. lleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [Tepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 HH#HParf##] [puHIMI CyTIepIO3UIIMN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka




8.13

8.14

###Par###Cuna TpeHHs: cuja TPEHHUS CKOJBXEHUS, CHIIA
TPEHWSI IOKOSI, IPYT'HE BUIBI TPEHUS

#H#Par###Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHnre cBOOOAHOTO NaieHUs

8.15

8.16

JBwxenue mmaner Bokpyr Cousnina. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh U neperpysku

PaBHOBecue MaTepuanbHOW TOYKH. AOCOIIOTHO TBEPIOE
TEJ0

8.17
8.18

###Par###PaBHoBecue TBEPIOTO Tela C 3aKPEIUIEHHOU
OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn

Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl

8.19

3aKkoH COXPAHCHUS UMITYJIbCA

8.20

#H#HPart##PeakTUBHOE IBIKECHUE

8.21

MexaHuueckas pa60Ta U MOIIHOCTB

8.22

8.23

Pabora cun TsxecTH, ynpyroctu, TpeHus. CBa3b SJHEPTUU U
paboThI

[ToreHnmanpHas  JHEPrus  Tela,  MOJHATOIO  HAJ
MMOBEPXHOCTHIO 3eMJIH

8.24
8.25

IToTeHumanpHas YHEPrUs CKATOU MPYKUHBI

#H#Par###Kunernueckas SHEprus. Teopema 0
KMHETUYECKOU SHEPTruu

8.26

HHHPar###3aKkoH coxpaHeHHs] MEXaHUYECKOH 3HEpTHH

8.27

[TpakTudeckue paboOTHI:

Ornpenenenne cpeaHell CKOPOCTU CKOJBXKEHUs OpycKa UITn
JBIKEHHUSI ~ IIapUKa 1O  HAKJIOHHOM  IUIOCKOCTH.
OrmpesiesieHre YCKOpPEHHUs Tejla TpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TP PaBHOYCKOPEHHOM
JIBUKEHUHN 0€3 HadadbHOW CKOPOCTH MYTH OTHOCSTCS KakK
pSAI HEUYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKU
BPEMEHU OJIMHAKOBHI.

WccnenoBanue 3aBUCHMOCTH CUJTBI TPEHUST CKOJIBKEHHUS OT
CHUJIBI HOPMAaJIbHOTO JIABJICHUSI. Ornpenenenue
kod(durmenta TpeHuss  ckoibxkeHus.  OmnpeneneHue
KECTKOCTU TIPYkHUHBL. OnpeseneHue padoThl CUIIbI TPEHUS
MPU PaBHOMEPHOM JIBIDKCHHH Teja IO TOPH30HTAIBHOU
noBepxHocTU. OnpeaeneHue padoThl CHUIIBI YIIPYTOCTH TIPU
nmogbéMe Tpy3a C HCIOIB30BAHUEM HEMOJABMIKHOTO U
MOJIBIKHOTO OJIOKOB

8.28

du3nueckue SBICHHUSI B npupoac: IMPUIWBBI U OTJIMBBEI,
JABMKCHUC IINIAHCT Conaeuynoin CUCTCMbI, PCAKTHUBHOC
JABVKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CIIUJIOMETD, JATYUKHU
MOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUsI, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPHUCTHKU

9.1 Kose0aHui: TIeproJI, YacTOTa, aMILUIUTY 1A

92 MareMaTnyeckuii ¥ IpyKUHHBIA MasTHUKU. [IpeBpamenue

' SHEPTrUH MPHU KoJIeOATeIbHOM JIBUKEHUN

93 3aryxawomue KoneOaHus. BpIHyXIeHHbIEe KojeOaHus.
Pe3onanc
Mexanudeckue BosiHbl. CBOHCTBa MEXaHMYECKHUX BOJIH.

94 [IpononpHble W TONEpeYHble BOJHBL JTMHA BOJHBI U
CKOpOCTh €€ pacmpocTpaHeHus. MexaHW4YecKrue BOJIHBI B
TBEPAOM Telle, CeCMUYECKHE BOJIHBI

9.5 3ByK. [']pOMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 WHdpa3ByK U yIbTpa3ByK
[TpakTuyeckune pabOTHI:
Omnpenenenne  4acTOThI M HepuoAa  KojeOaHui
MaTEeMaTUYECKOro MasiTHUKA.
Omnpenenenne 4acTOThl U IEpUoAa KoJeOaHul MPpy>KMHHOTO
MasiTHUKA

9.7 HccnenoBanue  3aBUCHUMOCTH  IepHoja  KojeOaHui
MOABEIICHHOTO0 K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCHUMOCTH  IepHoja  KojeOaHui
NPY>KMHHOTO MasTHMKAa OT Maccel Tpy3a. [Iposepka
HE3aBHCHUMOCTH Tepuojia KoneOaHui rpysa, MoABEIIEHHOTO
K HUTH, OT MacChl Tpy3a U )KECTKOCTHU NPYXUHBL. M3mepenne
YCKOpEHUs: CBOOOHOTO Ma/IeHUS
duznueckue SBIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0

99 TexHu4yeckne  yCTpOMCTBA:  HXOJOT,  HCIOJb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMATHUTHOE I1OJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IT0JIC. 3HeKTp0MaFHI/ITHHe BOJIHBI.

10.1 .
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH
10.2 [[Ikana 371eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoaa cBera. CKoOpocTh CBeTa.
BoaHOBBIE CBOMCTBA CBETA
10 [TpakTHyeckue paboOTHI:
10.4 N3yuenne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TeneoHa
dusnueckue SBICHUS B IPUPO/IE: OHOIOTHYECKOe NeiicTBHE
10.5 BUJUMOTO,  yIbTPapUOJIETOBOIO U  PEHTIE€HOBCKOIO
U3JIy4CHUI
106 TexHuueckue YCTpOMCTBA: § HCIIOJIb30BAHUE
AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
11 111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpssmMosMHENHOE pacCIPOCTPAHEHUE CBETA
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113 Otpaxenne cBera. [lmockoe 3epkano. 3akOH OTpaKeHUS
cBeTa

114 [Tpenomiienue cBera. 3akoH mpenomieHus ceera. llomHoe
BHYTPEHHEE OTPaKEHUE CBETa

115 Jlunza. Xoj nyueit B 1MH3E

116 OnTuueckass cuctema (oroamnmnapara, MHUKpPOCKONa H
TeJecKoIa

117 I'maz kak onTuueckas cucrema. bauzopykocTts u
JAJIbHO30PKOCTh

118 Paznoxenue Oenoro ceera B cnekTp. OmbiTel HproToHA.
CrnoxeHue CeKTpaJIbHBIX 1IBETOB. /lucnepcus cBeta
[TpakTuyeckue paboOTHI:
#H##Par###lccnenoBanne 3aBUCUMOCTUA yIjla OTPaKEHUS
CBETOBOIO JIy4a OT yIJa MaJeHusl.
##HPar#Ht#113yuenue XapaKTEPUCTUK M300pakeHUs
IpeaMeTa B INIOCKOM 3epKaje.
#H##Par###lccnenoBanne 3aBUCUMOCTH yTJila MPEIOMIICHUS
CBETOBOIO Jy4a OT yIJla MaJeHHsl Ha TPAHULE «BO3IYX —

11.9 CTEKJIO».
###Par#t# lonyyenue M300pakeHUI C [IOMOIIIBIO
coOMparoIel TUH3HI.
###Par#H#Onpeneneane  QOKYCHOTO  pacCTOSHUS U
ONTUYECKOI CUJIbI COOMpAIOIIEH JTUH3BI.
HHHPar###ONBITHI 110 pa3oKeHUIo 0€JI0ro CBeTa B CIIEKTP.
H#AH#Par####0nbITEl IO BOCHPUATHIO 1[BETA NMPEAMETOB IPU
uX HaOJIIOCHUH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue sBiIeHUA B npupone: 3arMeHus ConHua u

11.10 JlyHbl, IBETA TeJ, ONTUYECKHE SBJIEHUS B aTMOocdepe (1IBEeT
HeOa, pedpakuus, paayra, MUpax)

11.11 TexHuueckue ycTpoicTBa: OYKH, NMEpUCKOI, (oToanmapar,
ONTUYECKHE CBETOBO/IbI

KBAHTOBEBGIE SABJIEHUA

121 OnsiThl Pe3epdopaa u nnanerapHas MoJienb aroma. Mojienb
aroma bopa

122 Hcnyckanue ¥ TOTJIONIEHHE cBeTa aroMoM. KBaHTHI.
JInnenyaTele CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, OeTa- u raMma-u3nydeHus

124 Crpoenne atomHoro sapa. HykioHHast MOJelb aTOMHOIO
sapa. U3oTomnsl

195 PannoaktuBHble mpeBpameHus. I[lepuox momypacmnana
ATOMHBIX sIJIEp

126 SAnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsSI0BOTO H
MacCcOBOI'0 YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peaknuu cm}Tesa u JeneHus saep. VICTOUHMKH 3HEpruu
CouHiia 1 386311




Anepnas  osHepreruka.  JleilicTBUE  paJIMOAKTUBHBIX

129 U3JTYYCHUH HA )KUBBIC OPTraHU3MbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOMIHBIX M JIMHEHYAThIX  CIIEKTPOB
1210 U3JTy4CHHUS.
' HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIMHM YacTULBI IO
TOPMO3HOMY IyTH (110 hoTOrpadusm).
M3mepeHue painoakTUBHOrO (poHa
dusnueckue  ABICHMS B IPUPOAE:  €CTECTBEHHBIN
1211 pPaIMOaKTUBHBINA (HOH, KOCMHUYECKUE JTy4H, pajnoaKTHBHOE
U3Iy4YeHue HIPUPOIHBIX MHUHEpAJIOB, nelicTeue
PaIMOaKTUBHBIX M3JIyYE€HUI HAa OPraHU3M YeJIOBEeKa
12.12 TexHu4eckue yCcTpouCcTBa: CIIEKTPOCKOII, MHINBUAYAJIbHBIN

JA03UMCETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBLHOM [TPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
NpoBepsieMoro YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/JIbHON MPOrpaMMbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poau GU3MKU B HAYYHOH KapTUHE MHpPa; CPOPMHUPOBAHHOCTh
0a30BBIX MPEACTaBICHUH O 3aKOHOMEPHOM CBS3M M II03HABAEMOCTH
SBIICHUNA  TPHPOIBI, O POJM  IKCIEpUMEHTa B  (QHU3UKE, O
cucTteMoo0Opasyromeld poiau (HU3MKH B PAa3BUTHUH E€CTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTHH, 00 3BONIONMH (U3NIECKUX 3HAHUN M UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKIIA/Ie POCCUHCKUX H
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHNE MTPOLIECCOB
OKPYXXAaIOIIEr0 MUPa, pPa3BUTHE TEXHUKU M TEXHOJIOTHH

3HaHus O BUJAX MaTepuu (BELIECTBO U IOJE), O ABMKEHHM Kak crocode
CYILLECTBOBaHUSI MaTepuUu, 00 aTOMHO-MOJEKYJISPHOW TEOPUHU CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYHIHOCTH SIBICHHM NMPHUPOJbI (MEXaHUYECKUX,
TEIUIOBbIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ); YMEHUE PA3IN4aTh SIBJICHUS
[0 OINUCAaHMIO HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE, YMEHUE PAcIiO3HABATH
IPOSIBIIEHUE HM3YYEHHBIX (M3NYECKUX SBJICHUH B OKPYXKAIOIIEM MHUDE,
BBIJIETISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BJ'I&I[CHI/IC OCHOBAMHM ITOHATHIHOI'O arrapara 1 CUMBOJIMYECKOI'O A3bIKa
(1)I/ISI/II(I/I U HUCIIOJIb30BAHUC HX I PCIICHUA y‘Ie6HBIX 3aa4; YMCHUC
XapaKTECPHU30BaATh CBOMCTBA TCI, (1)H31/I‘ICCKI/IC ABJICHUSA W TIIPOLCCCHI,
HCIIOJIb3Ys Q)YHﬂaMCHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHne omuchiBaTh U3YYEHHBIE CBOWMCTBA Ten W (hU3MUECKHE SBIICHUS,
UCTIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenune ocHoBaMH METOJJOB HAYYHOT'O MIO3HAHUS ¢ YY4ETOM COOIIOACHNUS
npaBui 6€30MacHOro Tpyia: HabuoieHHe (PU3NYECKUX SIBICHHI:
YMEHHME CaMOCTOSITEIbHO COOMpPaTh 3KCHEPUMEHTANIbHYIO YCTAHOBKY M3
JTAHHOTO Habopa 000py10BaHMs [0 MHCTPYKIMH, OTIUCHIBATH X0/ ONbITa U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;
IIPOBEJICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUH (DU3MUECKUX BEIMYUH:
yMEHUE  IUIAaHUPOBAaTh  U3MEPEHHUs,  CaMOCTOATENbHO  coOMparthb
5 AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY MO WHCTPYKIIMH, BBIYUCIATH 3HAUYECHHE
BEJIMYMHBI U aHAIN3UPOBATh ITOIYYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHON
MOTPEIIHOCTH PE3YJITATOB U3MEPEHUI;
IIPOBEJICHUE HECJIOXKHBIX  DKCIEPHUMEHTAJIbHbBIX UCCIIEJOBaHM;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOJUTH
HCCJIEJOBAHKE 110 MHCTPYKLUH, NIPEACTABIAT MOTYYEHHbIE 3aBUCUMOCTU
¢bu3nyecKkux BENWYMH B BUAE Tabnull W TrpapuKOB, YUYHUTHIBATh
MOTPEIIHOCTH, JEJIaTh BBIBOJBI 10 PE3YJITaTaM MCCIIEIOBAHUS

[ToHnMaHue XapaKTEPHBIX CBOMCTB (PU3UUECKUX MOAETeH (MaTepuaibHas
TOYKa, aOCOITIOTHO TBEP/IOE TEJI0, MOJEIU CTPOSHUS T'a30B, KHUIKOCTEH U
TBEPABIX TEJ, IJIAHETapHAasl MOJENb aTOMa, HYKJIOHHAsI MOJIETb aTOMHOTO
s/ipa) ¥ YMEHUE MPUMEHATD UX IS OOBsICHEHUS (DU3UIESCKUX TIPOIIECCOB




VYMeHne 00bACHITH PU3NIECKUE MTPOIIECCH] U CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE€ CHUTYyallMii NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIBJISATH TNPUYMHHO-CIICJACTBEHHBIE CBS3M M CTPOHUTH
0O0BSICHEHHE C OMOPOil Ha M3YyYCHHBIE CBOWCTBA (DM3MUYECKUX SIBICHHIA,
(du3HyecKre 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIIN

YMeHue pemarb pacuéTHbIC 3aa4n (Ha 6a3e 2 — 3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI ¥ ()OPMYJIBI, CBS3BIBAIOIINE (DU3MYECKHE BETUIHHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBUE 3aJlauM, BBISBISATH HEJAOCTAIOIINE JTaHHBIE,
BEIOMpaTh 3aKOHBI H (HOPMYJNBI, HEOOXOMUMBIC MJisi €€ peIleHus,
MCIIOJIb30BaTh CIPABOYHbIC JaHHbBIC, MPOBOJUTH PacuéThl U OLEHUBATH
PEAUTUCTUYHOCTH TIOTYYSHHOTO 3HAUCHUST (PU3UUECKON BEIMYMHBI;, YMEHHE
ONpeeNATh Pa3MEpPHOCTh (PU3UUECKOW BEIMYHMHBI, MOJYYEHHOW Mpu
pEIICHUH 3aa4K

YMeHue XxapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4YHCJ€ OBITOBBIX NPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOIMYECKUX
IIPOLIECCOB I10 UX OMUCAHUIO, UCIIOIb3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HE0OXOMMble (PU3HUYECKHE 3aKOHOMEPHOCTH

10

11

YMeHne UCIOoIb30BaTh 3HAHUS O (PM3UUECKUX SBJICHUSAX B ITOBCETHEBHOMN
KHU3HU U1l obecriedeHus] OEe30MacHOCTH NpU OOpameHHu C OBITOBBIMU
npubopaMu W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3JI0POBbS U
COOIIIOJICHHS] HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPY)KAIOLIEH cpene;
NOHMMaHWE HEOOXOAMMOCTH TPHUMEHEHHs JIOCTHXKCHUH (U3UKH U
TEXHOJIOTUH [T PAllMOHATIBHOTO TIPHUPOJIOTIONH30BAHUS

OnblIT moucka, npeoOpa3oBaHUS M MNPEACTaBICHHUS HHGpOpMaUU
(Gu3NYECKOT0  CONEp)KaHHUA C  HUCIHOJIb30BaHUEM HH(GOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJIydeHHOW WHGOpPMAIlMd HAa OCHOBE HWMEIOIIMXCA 3HAHUUA U
JIOTIOJTHUTEIIbHBIX MCTOYHUKOB; YMEHHE MCIOJIb30BaTh IIPU BBIOJIHEHUN
y4eOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JIMTEpaTypy (pusmdeckoro
COJIEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypcsl cetu MHTepHeT;
BJIa/ieHHEe 0a30BBIMU HaBBIKAMM MPe0Opa3oBaHUs MH(GOPMALUU U3 OJHON
3HAaKOBOW CHCTEMBl B JPYI'yl0; YyMEHHE CO03/1aBaTh COOCTBEHHbIE
MACbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE uWHMOpManuu u3
HECKOJIbKUX UCTOYHUKOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI' ITO
POU3UKE

Koxn IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe — aBwkeHue.  MarepuanbHas — Touka.  Cucrema  orcuéra.

OTHOCHTENHLHOCTD JABUXKCHU S

PaBHOMepHOe © HepaBHOMepHOe nBmkeHue. Cpexmdsis ckopoctb. Dopmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t

PaBHOMepHoe Hp?[MOJIPIHGfIHOG JABUXKCHUC. 3aBHCHMOCTE KOOpAuHAaTbl TCJla OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBHXKXCHUA:

13 xX(1)=x, +vut

I'padukm 3aBucumMocTH OT BpPEMEHM Ul MPOEKIHH CKOPOCTH, IPOEKIUU
NIEpPEMELICHMS], IYTH, KOOPJAUHATHI IPA PABHOMEPHOM IIPSIMOJIMHENHOM JABHKEHUU

3aBUCHUMOCTh KOOPJAMHATBl Te€la OT BPEMEHHM B CIydyae paBHOYCKOPEHHOIO
HOPSAMOJIMHEHHOTO JIBUKEHUS:

Sy =vy = f+ay =

t2| "t

CDOpMYJ'IBI AJIA IIPOCKIMHU IEPEMCIICHU A, TPOCKIIUU CKOPOCTH U ITPOCKIUN YCKOPCHHUA
IIpU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABUOKCHUU:

2
¢
s (Hy=uv, -t S,
14 51() Upy T4, 2
U.\'('f) =Up, T4, L,

a.(f)=canst,

2 3

2 1_4
Uiy Vi Sy

I'paduxu 3aBUCUMOCTH OT BpEMEHU AJIsl IPOEKIMH YCKOPEHUS, IPOEKLIUU CKOPOCTH,
MIPOCKIUU TIEPEMEILEHUs], KOOPAMHATHI IIPU PaBHOYCKOPEHHOM IIPSIMOJUHEWHOM
JBHKEHUH

CBobonHoe maneHue. PopMysbl, OMUCHIBAIOIIME CBOOOJHOE TMaJieHHue Tena Mo

15 BEPTUKAIM (IBM)KEHUE Tella BHU3 WIM BBEPX OTHOCUTENBHO MOBEPXHOCTH 3EMIIN).

' ['padmku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIIUU YCKOPEHUS, TPOEKIIUU CKOPOCTU
U KOOPJIMHATHI TPU CBOOOTHOM Ta/ICHUH TeJla 10 BEPTUKAIH

CKOpOCTh paBHOMEPHOTO JABIKEHHS TeIa M0 OKpYKHOCTH. HampaBienne ckopocTH.
Qdopmyna 5is BBIYUCICHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH H TIEPUOJ
oOparreHus:

_1InR

T
LentpocTpemMutensHoe  yckopeHue.  HampaBieHue — IEHTPOCTPEMHTEIHHOTO
yckopenust. DopMyinia JUTsi BRIYACICHUST YCKOPEHHUS:
2

1.6

_u
“R




dopmyia, CBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpaIeHHUs:

vl
T

Macca. [TnotHocTs Bemecta. PopMyia JUIs BBIYUCICHUS ILIOTHOCTH:
_m

1.7 P=7
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a

1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbIL, JEHCTBYIOLEH Ha
TEJ0

Bzaumopeiicteue ten. Tperuit 3akoH HeroToHa:

1.11 Fz—ﬂ =_F-l—}2

TpeHHe IMOKOA U TPCHUC CKOJIbKCHUA. CDOpMy'J'Ia AJIs1 BBIYUCIICHUA MOJYJIA CHIIbL
TPEHUS CKOJILXKCHUA:

1.12 Fpo=p-N

Hedpopmanus Tena. Ynpyrue u Heynpyrue aedopManuu. 3aKOH —yIpyrou
nedopmanuu (3akoH ['yka):

1.13 F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

m, -m,
F=Gg —L1 2

R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyiia a5 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emin: F = mg.
JIBrxenne nnanet Bokpyr Connna. IlepBas kocMuueckas ckopocts. HeBecomocTh
U TIEpErpy3Ku

Nmmynbe Tena — BekTopHas (pu3nvecKas BeTuIrHa.
1.15 D=md

Nmnynec cucremsl teil. M3menenue umnyisca. MiMnyibsce cuisl

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:

1.16 D=y +my Uy, =const




PeakTuBHOE IBHKEHUE

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Frooso
Mexanudeckass MOITHOCTb:
1.17 4
N==—
I
Kunerndeckas u noteHuanbHas 3Heprus. @opMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON DHEPIUU:
H!Uz
E.=——
2
1.18 Teopema o kuHeTnueckou s3Heprun. Popmysa A BHIYUCICHUS TOTEHIMAIbHON
SHEPTUHU TeJa, MOIHATOTO
HaI 3eMIIEH:
E,=m gh
MexaHnueckas SHeprusi:
E=E;.+E »
1.19 o
3aKOH COXpaHEHHUs1 MEXaHNYEeCKOM sHeprun. PopMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHMYECKOH dHEpruu B OTCYTCTBUE Uil TpeHus: E = const.
[IpeBpaleHre MEXaHMUYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Mowment cuitel: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20 . .
[TonBukHbIM 1 HenoABMKHBIN O6510KK. KII/I mpocThIX MeXxaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
JlaBiienue TBEpIOTO TENA.
dopmyiia 171 BBIYUCICHUS JABJICHUS TBEPIOTO Tema:
_F
P=s
121 JlaBnenue raza. ATMOcepHOE 1aBICHHE.
' [M'uapocTaTudeckoe naBjieHUe BHYTPH JKUIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3akoH [lackans. ['uppaBnuyeckuii mpecc




1.23

3akoH Apxumena. Dopmyna g ONpPEACNICHUS  BBITAJIKUBAIOMICH  CHIIBI,
JIEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM T'a3:

F_jlm_ =pgV

Vcnosue nnaBanus tena. [InaBanue CYI0OB 1 BO3AYXOILIAaBaAHUEC

1.24

Mexannueckue kosneOaHus. AMIUIMTY/Ia, IEpUO U yacToTa Kosebanuii. dopmyia,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOAHMIA:

1.25
1.26

1.27

1.28

MaremaTuyeckuii W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHne »>HEpPruu mpu
K0JIeOATEIbHOM JIBUKECHUHU

3aryxaromue Konebanus. BerHyxnennsie konedanus. Pesonanc

MexaHuueckue BOJHBI. [IpoJobHBIC ¥ IONEpPEYHbIC BOJHBL J[JIMHA BOJIHBI H
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOIl BOJIHBI HAa TPaHULIE JBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

1.30

Ilpaxmuueckue pabomol

H3mepenne cpelHel IUIOTHOCTM BEIIECTBA; apXUMEAOBOM CHIIBL, KECTKOCTH
OpYXHUHBL, KOd(PUIMEHTa TPEHHsI CKOJBXKEHUS, pabOThl CHJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEAHEW CKOPOCTH JIBUXKEHHS Opycka IO HAaKJIOHHOW IIIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JIBUKEHUU MO HAKJIOHHOM IUIOCKOCTH; YacTOThI U Iepuoja
Koje0aHUM MaTeMaTHYeCcKOro MasTHHKA; 4YacTOThl M Tepuojaa KoJebaHWi
NPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEro Ha pbluar; padoThl CHIIBI
YIOPYTOCTH MpPHU MOJBEME Ipy3a C MOMOIIbIO HEMOABUKHOIO OJI0Ka; pabOThl CHUJIBI
YIIPYTOCTH MPH NMOABEME Ipy3a € OMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHUJIBI OT 00BbEMA MOTpyKEHHOM YyacTH
Tela U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MacChl
TCJIa;, CHJIbBI TPCHUA CKOJIBXKCHHA OT CHUJIbBI HOPMAJIIBHOTO OAaBJICHHUA M OT poaa
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B PYKHUHE, OT CTENIEHU J1ehopMaluu
NPYXUHBI; YCKOPEHHUS OpycKa OT yIJla HaKJIOHA HallpaBJISIoOIIel; epro/a (4acToThl)
KOJICOAHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIepruoJa KoyeOaHui Mpy>KUHHOTO
MasATHUKaA OT MacCChl I'py3a U JKECTKOCTHU IPYXHUHBI; HCCIICOJOBAHUE HE3aBUCUMOCTH
nepuosia KoieOaHui HUTSHOTO MasTHHUKAa OT Macchl Tpysa. IIpoBepka ycioBus
paBHOBECHS pblyara

Dusuveckue s61eHUS 8 npupode.‘ IPUMEPEI IBUXKCHUA C PAa3JIMYHBIMHU CKOPOCTSAMU B
J)KMBOM 1 HEXKUBOM npuponae, HCﬁCTBHC CHJIBbI TPCHUS B IPUPOJAC U TCXHUKE, IIPHUITUBBI
U OTJIHMBBI, ABMJKCHUEC IIJIAaHCT ComHaeyHOM CUCTEMBI, PCAKTUBHOC IBHUXXCHUC KHUBBIX
OpTraHu3MOB, pblYaru B TCJIC YCJIOBCKA, BJIMAHHUC aTMOC(l)CpHOFO JaBJICHHA Ha JKUBOH
OpraHu3M, IIJIaBaHUC pI)I6, BOCIIPHUATHUEC 3BYKOB JXHWBOTHBIMHU, 3CMIICTPSACCHUC,
celicMUYecKue BOJIHBI, IYHAMH, 5XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETP, AATUYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, TUHAMOMETp, MOJIUIMIHHUKH, pPAaKeTbl, pblYar, TMOABMXHBIA U
HETOJIBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHH3MBbI B OBITY,
COOOIIAOIIUeECs] COCYIbl, YCTPONCTBO BOJONPOBOJAA, THUIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE




TEIUIOBBIE ABJIEHU A

OCHOBHBIC TIOJOKCHHUS MOJ'IGKy.TIHpHO-KPIHCTH‘IGCKOfI TEOpHUU CTPOCHHUS BCHICCTBA.

2.1 Mogenn  TBEPIOTO, IJKUAKOTO M Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue 1 amop¢Hsble Tena
29 JiBmxenue yactul BeuiectBa. CBsi3b CKOPOCTH JBMXKEHUS YACTHULl C TEMIIEpaTypoi.
' BpoyHoBckoe nBuxenue, muddy3us
2.3 CmauuBaHue ¥ KalWUISIPHbIE SIBICHUS
2.4 TemoBoe pacliupeHue U cxaTtue
2.5 TemnoBoe paBHOBECHE
26 Buytpennsas »sHeprus. PaGora u Termomepenada Kak CHoocoObl H3MEHEHHs
' BHYTPEHHEHN SHEPruu
2.7 Buns! Temonepenauu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue u oxnaxaenue Ten. KoamuecTBo TemoThL. Y IebHas TeII0EMKOCTS!
2.8 O=cm(t,—t,)
3aKOH COXpaHEHHsI PHEPTUH B TEIUIOBBIX MIpoIieccax. Y paBHEHUE TEIIOBOTO OalaHca:
2.9 O +0,+..=0
HUcnapenne u koHpeHcanus. V3MeHeHHMe BHYTPEHHEW OJHEpPrMM B IIpoLecce
210 UCrmapeHus M KOoHJeHcauuu. Kumenue IkuakocTu. YjenbHas — TeIUloTa
' napooOpazoBanus: L = Q/m
211 BraxxaocTs Bo3myxa
[TnaBnenue u kpuctaumzanus. I3MeHeHne BHyTpeHHEH SHEPTUU NpH IIaBJICHUN U
KpUCTAUTU3AIUH. Y IeTIbHAs TETUIOTA TUIABICHUS:
2.12 }L—Q
m
BHyTpeHHsIst SHEpTHS CrOpaHUsI TOTIHBA. Y IJIbHAS TEIUIOTa CTOpaHus TOIUINBA: (| =
2.13 Q/m
2.14 [Tpunuuns! pabots! TemoBbix apurateneil. KI1/I reruioBoro asuratens
IIpaxkmuueckue pabomul
W3mepenne yAenpbHONH TEIIOEMKOCTH METAJUIMYECKOTO IMIIMHAPA; KOJIHYECTBA
TEIUIOTHI, MOJY4EHHOT'O BOJONH KOMHATHOM TeMIiepaTypsl (PUKCUPOBaHHOW Macchl, B
515 KOTOPYIO OMYIIEH HATrPETHIH MUJIHHIP; KOJUIECTBA TETUIOTHI, OTAAHHOTO HATrPEThIM
' WIMHAPOM, ITOCTIEe OMYCKAHUs €r0 B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIBHOM
BJIQKHOCTH BO3/IyXa; yJCIbHOM TEIUIOTHI TUIaBJICHNUS JIb/1a. MccnenoBanne n3aMeHeHHS
TEMIEepaTypbl BOJAbI TPH pPa3IMYHBIX YCIOBUAX; SBICHHUS TEIJI0OOOMEHa IIpH
CMEIIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
Qusuueckue s6n1eHUs 6 npupooe. TOBEPXHOCTHOE HATSHKEHUE U KalWUISPHBIE
2.16 SBJICHUS B MPHUPOJE, KPUCTAUIBI B mpupoje, uznydenue CousHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHeTa




Texnuueckue ycmpoticmea: KaWJULSIPbI, TMPUMEPbl HCHOJB30BAHUS KPUCTAIIOB,

2.17 YKUJIKOCTHBIN TEPMOMETP, JaTUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, TBUTATENh BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpuszanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsa0B
3.2 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH KynoHa
3.3 3aKOH COXpaHEHUs AINEKTPUUECKOTro 3apsiaa
34 Onektpuueckoe nose. Hampspok€HHOCTH — anekTpuyeckoro nois.  [lpuHuun
' CYTEPHO3UINH JICKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JlelicTBHE BIEKTPUYECKOrO TOJs  Ha
' ANeKTpUUecKue 3apsanl. [[pOBOAHUKN U JUAIIEKTPUKU
[TocTostHubIi nekTpuueckuil Tok. JleiicTBusA snekTpuyeckoro Ttoka. Cuima Toka.
Hanpsoxenue.
3.6 I=q/t,U=A/
DIIEKTPUUECKOE COMIPOTUBIIEHUE. Y ACIBHOE AIEKTPUIECKOE COMTPOTHBIICHHE:
3.7 R=pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COENMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:1=1+1; Rzi.
2 2 B
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
310 Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I-R-t
312 OmnbIT Opcrena. MarHuTHOE MOJI€ TPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
) VHIYKIIUU
3.13 MarsnuTHoOe 10Jie TTIOCTOSTHHOTO MarHuTa. BzanMoneiicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel Dapajnes. SABneHue 351eKTpoMariuTHoM nHAyKIuu. [Ipasuio Jlenma
IIpakxmuueckue pabomoi
H3mepenue 3neKTpuieckoro COnNpOTUBIEHUS PE3UCTOPA; MOLUTHOCTH JJIEKTPUUECKOTO
TOKa; pabOTHI JIEKTPHUUECKOT0 TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, BOSHUKAIOIIETO B MPOBOJIHUKE (PE3UCTOPHI,

naMnqua), OT HAIIPsXKCHHUA HAa KOHIAX IMPOBOAHHKA, 3aBUCUMOCTU COIIPOTUBIICHHA
OT [JIMHBI MPOBOAHHKA, IUIOIIAAW C€ro MNOoHepeHYHOro CCUYCHUA W YACIbHOI'O
COIIPOTUBJICHUA.




[IpoBepka mpaBuia As 3JEKTPUYECKOTO HAMpPSDKEHUS TMPU IOCIEN0BATEIbHOM
COCIMHEHUH TIPOBOJHUKOB; TMpaBWJa JUIsl CHJIBI JJIEKTPUUYECKOTO TOKa MpHU
napauieIbHOM COeIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue AGNeHUs 6 nNpupooe: DIEKTPUYECKUE SBICHUS B arMocdepe,

3.17 AIIEKTPUYIECTBO YKUBBIX OPTAHU3MOB, MATHUTHOE TOJI€ 3eMIIH, Apeii( TOI0COB, POJIb
MarHUTHOTO TIOJIS JUIs )KU3HU Ha 3emiie, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoiicmea: d7IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

318 DIIEKTPUUYECKONW SHEPTHH, DSJICKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelbHbIC
ANEKTPONIPHOOPHI (IIPUMEPHI), SJICKTPUYECCKHUE TMPEIOXPAHUTENHN, SJICKTPOMArHUT,
AIIEKTPOABHUraTENb MOCTOSHHOTO TOKA, TeHEPaTOpP MOCTOSIHHOTO TOKA

3.19 OnekTpoMarHuTHbIC BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mogenb cBera. [IpsiMonHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 Hucniepcus cBera

394 Jlunza. Xox styueit B inH3e. DoKycHOE paccTosiHUE TUH3bL. ONTHYeCKas CUJjla JIMH3bI:
D=1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npruoops
Ipakxmuueckue pabomul
###Par##l13mepenue  ONTHYECKOW CHUIIBI  COOMparomield JUH3B;  (POKYyCHOTO
paccTosiHUsl cOOMparomield JIMH3bI (10 CBOWMCTBY PaBEHCTBA pa3MEpOB NpEAMETa W
n300pakeHus, KOTJa MpeaMeT pAacHoJoKEeH B JABOWHOM (OKyce), TOKa3aTes

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###  ccnenoBanue CBOWMCTBA W300paKeHUS, TMOJTYYEHHOTO C TIOMOIIBIO
coOuparoniell JTMH3bl; U3MEHEHUsI (POKYCHOTO PAacCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa TPEJIOMIICHHUS CBETOBOTO Jy4a OT yrja TNaJeHUs Ha TpaHUIle
«BO3JyX — CTEKJIO»

3.7 Qu3zuueckue asnenus 6 npupoode: 3atmenus Comnnia u JIyHsl, 11BeTa Tel, ONTUYECKUE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea.: O9KH, IEPUCKOTIL, (OTOAIIAPAT, ONTHYECKHE CBETOBOIBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTh. Anbda-, Oera-, ramMmma-uzinydeHus. Peaknuum anbda-u Oera-
pacmajna

4.2 OmnsiTe Pesepdopaa mo paccestauro anbda-gacruil. [Inanerapras Mmogens aTroma

4.3 CocraB aToMHOTO simpa. M30ToIBI

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHS 3aPSIOBOTO H MACCOBOTO YUCET
Qusuueckue s61eHUsA 8 NpUpoOde. eCTECTBEHHBIN PaTMOAKTUBHBIN (POH, KOCMUYECKHE

4.6 JAy4d,  paAUMOAaKTHUBHOE  U3Iy4YeHHE  MPUPOAHBIX  MHUHEpAIOB,  JCHCTBHE
PaIMOaKTUBHBIX M3JIydEeHUI HA OPTaHU3M YellOBeKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHAWBHIYAIBHBI JTO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHECPTCTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






