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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIUXCsi M OpPraHu3alui0 U3y4YeHUs
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyYEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpeajaraeT NpUMEpHYIO MOCIe0BATEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOUXCsl.

[TIporpaMmma mo ¢Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4yaeMbIX XUMHUEHN, OMOJIOTHEN, acTpOHOMUEH U pu3ndecKoi reorpadureii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa, MPEIOCTaBIACT HauboJiee SICHbIC
o0pa3ipl MPUMEHEHUSI Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIoco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TJaBHBIX 3a/lay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHHs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Yarounuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UHTEPIPETHPOBATH  JaHHbBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl TOJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamTu3yOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pElICHUEM



Komnernn Munucrepcra npocsemenus Poccuiickoit @enepannu (MpoTOKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
UCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu 1 QyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JIoCTKEHHE 3TUX IeJed MporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIIEIYIOMNX 3a1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETEHNUE YMEHUN OMHCHIBATh U OOBSICHATH (PU3UUYECKUE SBICHUS C
UCTIONIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJieTieH, TBOPYECKUX U
MIPAKTUKOOPHEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIOAATh MPUPOJIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopatopHble pabOTHI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHUOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIH3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO cO c(hepamu npodeccruoHaIbHON IesSTEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yaca (3 yaca B Henelto).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JAeJaeT BEIOOp MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHAYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mkKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUOopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX Tel.
5. M3mepenue Ttemrieparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUSI.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUN,  OOBACHAIOIIMXCS  MPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTorpadmuii).
2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpefiHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBnenne uHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIC
0o0BbEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBI JUHAMOMETpPA. SIBICHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUeCKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKaA B XKUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbKEHHUS Opycka WM IIapuKa Mo
HaKJIOHHOU IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUS raza oT o0BbEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJIAMU, KUJAKOCTSIMU U TazaMu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocratmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
Bo3aymHONW obosouku 3emau. Onbit Toppuuermnmu. M3mepenue armocdepHOro
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.
Coolmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[IposiBnenune neicTBrst aTMOC(PEPHOTO JTABICHUS.
3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IJIaBaHUSA TEJI: IUIABAHKUE WIIU OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopnsie padomul u onsimel.
1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO0
B JKMJKOCTH, OT MAacChl Tea.
4. OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YacCTH Te€Ja U OT INIOTHOCTU KUJKOCTH.
5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[ppumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI nmpocTteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalnieHre 0qHOTO BHUIa MEXAHUYECKON SHEPTUM B APYTror. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYISIPHO-KUHETUYECKOM TEOPHHU.
CmaurBaHUE U KaNWJUISIPHBIE sABJICHUS. TEnaoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
TeIIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaayn: TeIIONpoOBOHOCTD,
KOHBEKIIHS, U3JTyYEHHUE.

KomnnyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ[ TemmoBoro auraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHS.
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Hab6mronenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

M3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOnmronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUHU.
13.

Mopenu Teru1oBEIX JBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3yXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHMs BHYTPEHHEH OSHEPrud Telna B pe3ysbTaTe
TeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsAYEHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesnieHue OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTApPHBIN 3JIEKTPUUYECKUI 3aps/l.
Crpoenue aroma. IIpOoBOJHMKM W JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIE€HUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
JJ1s1 ydacTka 1enu. [lociaenoBarenbHoe 1 napauiesibHOE COSAMHEHUE MPOBOHUKOB.

Pabora ® MoOHIHOCTH »dJeKTpUuYeckoro Toka. 3akoH Jlxoymns—Jlenna.
DReKTpUYEeCcKre IIeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE MarHUTHI. B3anMoaencTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
rmoje. MarautHoe moJjie 3eMIM M €ro 3HaueHue JJId KU3HM Ha 3emie. OMbIT
Opcrena. MarauTHoOeE 1oJi€ IEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[€eiiCTBHE MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. MCronp30BaHWE DIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAX ¥ Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJICKTPUYECKOH  SHEPIHH.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpPAHEHHUS IEKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKM U JUAJEKTPUKH.
MonennpoBaHHU€e CUIOBBIX JTUHUAN 3JIEKTPUYECKOTO TOJIS.
McTOoYyHUKH TTIOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. 3MepeHne 3JIeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar 1 Mmara3suH COnpOTHUBIICHUM.
. B3aumoencTBre nocTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

W P N U A WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBiICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHWIO DSJEKTPU3ANMHM TEA HWHIAYKIHUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

H3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COMNPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOTrO
CEUYEeHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKAa TMPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTHA CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanre MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3y4yeHnne MarHuTHOTO TOJIS IIOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH
Y pa3AeIICHUN.

HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUSA
KaTYIIKW C TOKOM M MarHuTa OT CHJIbI TOKA U HAPABJICHUSI TOKA B KaTYIIIKE.
W3y4yenune neicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue u u3yuyeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJICIOBAHNE W3MEHECHMM 3HAYCHUs M HAIPABICHHUS HHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanpbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMOsIMHEHOe aBmkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. Ileprog m wacroTa obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpyHLIMT CynepnO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
najgeHus. JIBumxenune mianetT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKecTH, yHpyrocTH,
Tperust. CBa3b dHEpruu u pabotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npykunel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.
2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OAHOTO M TOrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HaGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.



8.
9.

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

Habmronenrne MexaHU4YECKUX SIBICHUMN, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO
KabuHeTa PU3MKy.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JCUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICHCTBUHU TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHH.

[lepenaua umirynsca npu B3aMMOAECUCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU MPHU B3aUMOCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUN.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
OPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOJTBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBI)KEHUU TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO U TTOBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPHOI,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHHUH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoJHBI. (CBolcTBAa MeXaHHYeCKMX BOJH. [IpogonbHble H
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U NONEPEYHBIX BOJIH (Ha MOJEINH).
HaOnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmnpenesneHue 4acTOTHI U IEpUOAA KOJIeOaHUH MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHU NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

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

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Paznea 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMAarHuTHbIX BOJH. lllkana snexkTpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnvie padbomul u onvimeul.
1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO
TenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanHeHue cBera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBeTta. lloliHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcnonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuent B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ Jiyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 06e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT YyIJia
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. Ilomydenue n306paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MpPHU UX HAOJIOJACHHHM 4Yepes3
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanroBble siBJIeHUSA.

OmnbiTel Pezepdpopaa u mimanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro szapa. HW3zortonsl. PaanoaxTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX SI€EP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Slnepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYUYCHUUW Ha KUBBIC
OpTaHU3MBL.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CIuIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YACTULIBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOLYJIb.

[ToBTOpHUTENBEHO-0000IAOIMINK MOAYJIb IPEAHA3HAYEH JJI CUCTEMATH3ALUU
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEIbHOCTU, MPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (U3MKH, a TaKKe JJisl MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKe JJisi 00ydaroIMXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Tpy M3ydeHUM AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAay4YHBIX METOHOB HMCCIEIOBaHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SABJICHUS, IMPUMEHSA NOJIyYCHHbIE 3HAaHWS, peEIIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia pean3yeTcs 3a
CYET TOTO, YTO 00YHAIOUIUECS BBIMOJIHAIOT 33JjaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTb M HAYyYHO OOBSICHATh
buznyeckue IBJICHUS B OKPY>KAIOILIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHMS (DU3HUUECKUX SBICHUH, B TOM
4yycie A IPOBEPKU TMIIOTE3 U MOJIYyYEHUS] TCOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAyyHble OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUYECKOTO MCI0JIb30BAHMS PA3JINYHBIX HUCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

- POSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(bu3nyeCcKoi HAYKH;

- IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOIIECTBEHHO 3HAYUMBIX U
THYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JAOCTHUKECHHN
(1)56637197

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTU
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE 3CTETUYECKMX KauecTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHWE IICHHOCTH (PU3MYECKON HAyKHM Kak MOILIHOTO HMHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE Hay4dyHOH JI0003HATENBHOCTH, MHTEpPECAa K HCCIEI0BATENIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKU3HHU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTM HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- c(OpMUPOBAHHOCTb HaBbIKA pe(yiekcru, MPU3HAHUE CBOETO IPaBa Ha OIIMOKY
U TaKOTO K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AaKTUBHOE Yy4YacTH€ B pELICHUM NPAKTUYECKHUX 33Jay (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3allli, TrOpojJia, Kpas) TEXHOJOTHMYECKOH U
COLIMAJIbHON HANPaBIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHUIO PO eCcCrid, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOrM4€CKOro BOCIIUTAHHUS

e - OpUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA 71 PEIICHUs 3aaad B
o0JlacTH OKpy’Kalolled cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HAHHE TJIO0ATHHOTO XapakKTepa JKOJOTUYECKHUX MPOOJIeM U MyTed X

peLIeHus;

e 8) aganTanmMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON W NMPHPOAHOM
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJECHCTBUU IIPU BBINOJIHEHUHM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e - TIOBBIIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
NEATENBHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyIUpOBaTh
UJIeH, TIOHITHSI, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e - OCO3HaHHE Ne(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTu
(1)56637197

e - IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JACWCTBUU C Y4Y€TOM BIMSHHA Ha OKPYKAIOLIYI0 Cpeny,
BO3MOXHBIX TTTOOATBHBIX TOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHUs MPOrpaMMbl 10 GU3MKE HAa yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT CcQOpMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC JCHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble Jornyeckue aelicTBUA:
e BBIBIATh W XapaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (UINYECKUX
SIBIICHUH U TIPOIIECCOB, J€NIaTh BHIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCOO perieHns yueOHON pu3ndecKkoil 3a1aun
(cpaBHEHHME HECKOJBKHUX BapUaHTOB pEIICHHS, BHIOOp HauboJlee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA.

WCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
bU3NYECKUIT HIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHUE (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

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

Pa6ora ¢ undpopmaunmeii:

NPUMEHSATh Pa3IMYHbIe METOAbI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orOope WH(GOPMAIMK WM JAaHHBIX C Y4ETOM NPEIJIOKEHHONW ydeOHOM
dbu3ndecKoi 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHQOpMaAIIUl W WUTIOCTPUPOBATH peIIaeMble 3aadyd  HECIOKHBIMU
cXeMaMu, IuarpaMmmMaMu, HHOUW rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUE 3aJadd W TOJJICpKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,

COIMOCTABNIATh CBOU CYXKICHHS C CYXIACHHSAMH JPYIHX YYaCTHHKOB
Juayora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;



nyOIMYHO TMPECTABIATh PE3yAbTAThl BHINOJHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI MPU pelIeHUH KOHKPETHON (Pr3nuecKkoit mpoOIeMsbl;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIE€HCTBUSA
no e€ MOCTIKEHHUIO: paclpeleNaTh poiH, OoOCYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
BBITOJIHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HalpaBJICHUIO U KOOPJUHUPYS CBOU AEUCTBUS C IPYTUMH YICHAMU
KOMaH/1bl;

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

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
TUTs1 petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JAaX TPUHSTHS  PEUICHUHN
(MHOWBUIYyadbHOE, TPUHSATHE PEIICHUS B TPYyMIe, NPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a/1aul WK
IJIaHa HCCIEJOBAaHUS C YYETOM HMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbie BAPUAHTHI PEIICHUN;
Jennath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSACHATHP TPUYMHBI  JTOCTIDKEHUS  (HEHOCTHIKEHHUS) PEe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YEJOBEKa B XO/I€ CIIOpa WM IUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI



K xonIty o0yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYIOIIAs
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABMKCHHUE YaCTUIl BEUIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE  JBWKEHUE, HHEpUus,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalleHUs, Ilepeada JaBJIeHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U Ia3aMH,
atMoc(epHOe NaBieHHE, IUIaBaHUE TeJ, MPEBpAIICHUsS MEXaHUYEeCKOU
DHEPIUHr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY)XaloIlleM MHpE, B TOM uHcie (PU3NYECKUE SIBICHUS B MPHUPOJE:
IPUMEPHI JIBUKCHUS C PA3IUYHBIMU CKOPOCTSIMU B JKHBOW U HEKUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHUE
aTMOC(EPHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (M3UUECKUX SBICHHA;
OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBJICHHS, UCIIONIb3YS
bu3nUecKkue BeIMUrUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEJIHSASI CKOPOCTb, CHJIA YNPYTOCTH, CUJIa TSDKECTH, BEC Tela,
cuJia TpEeHHUsl, AaBJieHHUE (TBEPAOIO Tela, JKUJKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MeXaHudeckass padoTa, MOILIHOCTb, IJIEUYO CUJIbI, MOMEHT CHIIBI,
KOA(P(GUIUEHT TOJE3HOTO JACHCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHAS JHEPrusi), NpPU ONUCAHUU TPABWIBHO TPAKTOBAThH
(buU3UYECKUI CMBICIT UCTIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHULIBI
bU3MYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJL OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (0y10ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEpruM, MpPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITh IIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOi Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€rHele 3amaud B 1-2 1eHCTBUS, MCHOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4y 3aIIMCBIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
(bu3nYECKUX METOAOB, B OMUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTESY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaxOJIUTh OIIMOKM B XOJE OIBITA, JAENaTh BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(duznyeCKUX CBOMCTB TeM: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEAOI0KECHHUS,
co0uparh yCTaHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHNs, 3aUCHIBATh X0/
omnbITa U (pOPMyYIHPOBATH BBIBOJBL

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
mupOBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBMXKYLIErOCs TEJIA OT BPEMEHU JIBHYKEHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAIN COINPUKOCHOBEHHUS TEJN, CHJIbI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTaBaHMSI TEJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO UCCJIENOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEIOKEHHBIX TAOJHII U TPAPUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTaM
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOIBKEHUS, TaBJICHHIE
BO3/lyXa, BBITAJIKHUBAIONIAs CUJa, JCHCTBYIOIIAs Ha TMOTPY)KEHHOE B
KHUIKOCTh  TENO, KOA(DPUIMEHT TMOJE3HOTO JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJIOKCHHOW WHCTPYKIMU: TPU BBIMOTHEHUU
U3MEPCHUI COOMpaTh DSKCIECPUMEHTATbHYI) YCTAaHOBKY M BBIYHCIIATH
3HAYCHUE MCKOMOM BEJIMUMHBI;

coOIOAaTh MpaBuiia TEXHUKN O€30MaCHOCTH TpU paboTe C JTabopaTOPHBIM
obopynoBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIHUecs COCyabl, Oapomerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OmucaHus (B TOM 4YHUCIE:
MOMAIIUITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHHUI U HEOOXOUMbIC (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MPUMEPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIpPHUMEpPax)
PAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpalleHuu ¢ npudbopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH CpeJIe;

OCYIIECTBISATh OTOOP HMCTOYHUKOB wHGopmanmu B MHTepHETE B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA W TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMaIUIo, KOTOpas SBJISETCS MPOTHBOPEUMBONW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOTHEHUHN yU4E€OHBIX 3aJaHUN HAYIHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COJCpIKaHUs, CIIPAaBOYHBIC MAaTEPHUAIIbI, PECypPCHI
cetu UHTepHer, BiIageTh MNpUEMAMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KpPaTKWE MUCHMEHHBIE W YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHHS, B TOM
qHCIie MyOJUYHO JIeaTh KPaTKUE COOOIICHHS O pe3yIbTaTax MPOESKTOB WIIH
y4eOHBIX HMCCIENOBAaHUM, MIPU ATOM TPAMOTHO HCIIOJIb30BAaTh M3YyYCHHBIH



NOHSATUWHBIN ammapaT Kypca (U3WKHA, COMPOBOXKIATH BBICTYIJICHUE
MPE3EHTALUEN;

IPY BBIMOJTHEHUU YYEOHBIX MPOCKTOB W HCCICIOBAHUN pPaCIpeNesaTh
00s13aHHOCTH B TpyNIl€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJlayaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JICITCIBHOCTh  TPYMIMbI,  BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHBIC COCTOSHUS BEIIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC TeJa, HACHINICHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHSISI SHEPTUsi, TEIUIOBOM JIBUTaTEb,
AJIEMEHTApHBIN ANEKTPUUECKUI 3apsijl, SIEKTPUUECKOE IO0Je, MPOBOJIHUKI
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TeIulonepeaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAaUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIWsl, IUIABJIEHHEe, KpHUCTAJUIM3auus (OTBEpJEeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha TTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpY)KaloIeM MHpEe, B TOM 4HCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUA B MPUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHua, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPraHW3MOB, MarHUTHOE
noJie 3eMiiu, Aperid MotocoB, POJIb MATHUTHOTO TTOJIS JTsl )KU3HU Ha 3eMIle,
NOJIIPHOE CUSIHHME, MNPU 3TOM TNEPEBOJUTHh MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa
IUJIaBJICHUS, yJlelbHAsg TeIloTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHusi TOIUIMBA, KOI(PQPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaIlTMHBI, OTHOCUTEIbHAS BIIAYKHOCTh BO3/TyXa, DJIEKTPUUECKUH 3apsiI, Chujia
TOKa, DJIEKTPUUECKOE HaANpsDKCHHWE, CONPOTHBICHWE TPOBOJHUKA,
yIeIbHOE COMPOTURIICHUE BENMIECTBA, pa00Ta M MOITHOCTH DJEKTPUIECKOTO
TOKa), TpPH ONHCAHWW TIPABUIBHO TPAKTOBATh (U3UUECKUNA CMBICT
UCTIONIb3YEMBIX BEITUYMH, 0003HAUCHUS U SIUHUIIBI (PU3NICCKUX BEIUYHH,
HaXOJUTh (DOPMYJIBI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIMUYHHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaduKyd H3yUYCHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMU TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH Oma JiJ1sl ydacTKa 1€, 3aKOH
Jxoyns—JleHna, 3aK0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bOopMyITHPOBKY 3aKOHA U 3alUChIBATh €T0 MAaTEMAaTHIECKOE BBIPAKECHHCE,
OOBACHATh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha |-2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX NI pelIeHHs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXOoauMBbIe il €€ pelieHHs, MPOBOAWTH pPAacu€Thl W CpPaBHUBATH
MOJIYYCHHOE 3HaUCHNE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIIUTh TPH TOMOIIU
(GU3MYECKUX METOMOB, HCIOJB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE TPEIINONOKEHNE, OIICHUBATh IPABWIBHOCTh IOPSIKA
MIPOBEICHMSI KCCIICIOBAHUS, J€JIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
(bU3UYEeCKUX CBOMCTB TeJ (KaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTaBJICHHS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusl MPH HMIIYYCHHH OT I[BETa H3JIyJaromiei (MOTIOMAONICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIIEPATyphl KUJIKOCTU U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3AIlMs Tel U B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBHE TIOCTOSHHBIX MarHUTOB,
BU3yalM3allisl MarHUTHBIX TIOJeH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA DIJIEKTPOMArHUTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh



MIPOBEPSIEMBIC MPEIIONIOKEHUSI, COONPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJTHSATH MIPSIMBIE U3MEPEHHS TEMITEPATypPhl, OTHOCUTEIILHON BIIa)KHOCTH
BO3/lyXa, CWUJIbI TOKa, HANPSIKEHUS C MCHOJB30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTATHI
WU3MEPEHUI ¢ yIETOM 3aJIaHHON aOCOTIOTHON NMOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEIIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU TOMEePEeYyHOro
CEYEHUS U YACIbHOTO COMPOTUBIICHUS BEIlleCTBa MPOBOJHUKA, CUIIbI TOKA,
UIYIIEro 4epe3 TMPOBOAHUK, OT HAMpsHKEHUS Ha  MPOBOJHHUKE,
UCCJICIOBAHUE TIOCIEOBATEIPHOTO U  MMApaUIeTLHOTO  COSAUHEHUN
MIPOBOJIHUKOB): IJIAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
PE3yNbTAThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U TpaUKOB, 1eTIaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHMUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKHX BEIWYWH (yIeIbHAS
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIENYsl MPEIJI0KCHHON HHCTPYKIIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyTI0BaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOH HA MX OMUCAHUS (B TOM UHCTIE: CUCTEMA
OTOILJICHUS TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEpMETP, BOJILTMETD,
CYETUMK AJIEKTPUUECKOM DHEPrUU, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeibHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOBUTATENH MTOCTOSSHHOTO TOKA),
UCIIOJIB3Yysl 3HAHUS O CBOWCTBaX (PU3MUYECKUX SIBICHUW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbIC
npUOOPHI IO CXEMaM M CXEeMaTHUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATEIh BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMbI JJICKTPUUECKHX IIETeH C
NOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pazinyas
YCIJIOBHbIE 0003HAUEHHUS PJIEMEHTOB JIEKTPUUECKUX LETEH;

OPUBOAUTH  NpUMEpPHl  (HAXOIWTh  HMH(OpMaALUMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (U3UYECKUX 3HAHUM B TTOBCEIHEBHOMN



XKU3HU 11 oOecrieueHus: 0€30MacHOCTH NMpU OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYIKAIOIIEH CPeIE;

OCYIIECTBIISATh MOMCK HHpoOpManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIIETSATH MH(POPMALIHIO, KOTOPAs SIBISETCS
IPOTUBOPEYMBON HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TIONYJISIPHYIO
auTepaTypy (GU3MUECKOro COAEpKaHus, CIIpaBOYHbIE MAaTEPUAIbl, PECYPCHI
cetu UHTepHer, BiageTh NpUEMaMM KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHUS,
0000mass uHpOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (HPU3MYECKOTO
COJIEpKaHus, B TOM YHCiIe yOIMYHO NPEACTABIATD PE3YJIbTAThl IPOEKTHOU
VI UCCIIEZIOBATEIBCKOM AesITEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COIMpPOBOXKAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OOA3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIECIUTh 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IMOHATHA: CHCTEMAa OTCU€ra, MarTepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U IOIJIOIIEHUs, aib(a, OeTa- U raMMa-u3iIydeHus,
U30TOIIBL, SIEPHAS SJHEPrETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBM)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEOATEIbHOE JBUKEHHUE (3aTyXarouiue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE



3ByKa, MPSMOJIMHEHHOE PaCIpOCTPAHCHHE, OTPAKCHUE W MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3I0KEHHE OEJI0ro CBETa B
CIEKTp ¥ CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBJICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpyKaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBeTa Te,
OTNITHYECKUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPpadUOIECTOBOTO U PEHTICHOBCKOTO HM3JTyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
NPUPOIAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUU Ha
OpraHu3M YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (PU3NUYECKUX
SIBIICHU;

ONKCHIBaTh U3YYCHHbIE CBOMCTBA TeN U (U3MYECKHUE SBJICHUS, UCIIONb3YS
dbu3nUeckue BEIUYUHBI (CpPEeIHSsI U MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TEPEMENICHHE, MyTh, YTIOBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIU, MOTEHIIMATIbHAS SHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAsi SHEPT U, TTOTHAS MEXaHUIECKask SHEPTHS, IEPHO.T
U YacToTa KojcOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHHUS CpEeJbl), IMPH ONMUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3UYECKUN CMBICT HCIOJIb3YEMbIX BEIINYHH,
0003HaUCHUA W EAWHHIBI (U3MYECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUYECKYI0 BETUYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHNH;
XapaKTepu30BaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEIHbHOCTH [ amuies,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO UHCEN
IpU SIICPHBIX pEeakUusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMUChIBATh €0 MaTEMAaTUYECKOE BEIPAKCHHE;



OO0BSACHATH (U3NYECKHUE TPOLECCHl W CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB ¢ Omnopoi Ha 2-3 U3Yy4YEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: HA
OCHOBE aHaJM3a YCJIOBHS 3aJlayyl 3alUChIBaTh KPATKOE YCIOBHE, BBISBIISAThH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE IS pEIICHUs,, TPOBOJUTH pPACU€Thl U  OLICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYMHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIH
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMHCAHUE HCCIENOBAaHUSA, BBIACIATDH
POBEpPSIEMOE MPEANOJOKEHHUE, OILICHUBaTh MPABWIBHOCTh MOpsJIKa
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCHMOCTH MEpPHOJia KOJeOaHUN NPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PACPOCTPAaHEHUE CBETA,
pasnoKeHue OeNoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
TUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpenMeTa B coOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3Iy4YEHUSs):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY U3 M30bITOUHOro Habopa
000py10BaHus, ONKCHIBATH XO/1 OMbITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IHI,

IPOBOJUTH MPU HEOOXOJAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompenesss
CpelHee 3Ha4YeHHEe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEPEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus W YIJia MPEeJOMIIEHHs] OT yriia
NajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



bU3MYEeCKUX BETWYWH B BUAEC TAaONHIl M TPAPUKOB, JeJaTh BBIBOIBI IO
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTb U YCKOPEHHUE Tella TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TaACHMs, >KECTKOCTb MPYKUHbI, KOIPOUIHUEHT TPEeHUs
CKOJILKCHUS, MEXaHWdeckass paboTa M MOIIMHOCTh, YacTOTa M TIEPHOJ
KOJICOaHMIT MaTeMaTHYEeCKOTO M MPYKHHHOTO MAasSTHUKOB, ONTHYECKAas
cuia coOuparomiel JuH3bl, PpagUOaKTUBHBIA (OH): IUIAHUPOBATh
U3MEpPCHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJTHATH
U3MEpEHHUsl, CIeaysl MPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAYEHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOJTYyUYEHHBIE PE3YJbTAThI C YUETOM 3a/IaHHON
ITOrPETHOCTH U3MEPEHUN;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKAas JMH3a, JIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX OMUcaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, pPAKeTa,
9XO0JIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJb3ysd 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOAUMbIe (PuU3MUECKUe
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
peuieHur  y4eOHO-TIPaKTUYECKUX  3aJay, ONTHUYECKUE CXEMbl A
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIeH TNH3E;
NPUBOAUTH  TMPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3MYECKUX 3HAHWA B TTOBCEIHEBHOUN
KU3HU Il oOecnieueHrst 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOILIEH CpeIe;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UIECKOTO COACPKAHUSI B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYsI MOUCKOBBIN 3alpoc, HAXOIUTh
yTH ONPEACIICHUs IOCTOBEPHOCTU MOJTYYEHHOM MH(POpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJHUTEIbHBIX HCTOYHHUKOB,;



UCITOJIH30BATh MPHU BHITIOTHEHUN YUEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHET, BIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl MPOCSKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJI30BAThb  HM3yYECHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHWE TIpe3eHTalued ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3ie/ioB U TeM (uudposrbIe)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
but6mmoreka [IOK
1.1 o - 2
H3Hia - Hayka o fpupose https://m.edso0.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHHAMHBE https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO/I MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
2.1 1
CTpocHue BetlecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] 5 1 bubmoreka [IOK
' BEIlleCTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5)
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
3.1 MexaHndeckoe JIBUKEHUE 3 bubmmorexa T[OK

https://m.edsoo0.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

but6mmoreka [IOK
3.2 Hiepuus, macca, I10THOCTS 4 ! https://m.edso00.ru/7f416194
bubmunoreka LIOK
3.3 Cua. Bzt cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJIaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 Jlapierne KuakocTh > https://m.eds00.ru/7f416194
Bbubmunorexa LIOK
4.3 ATMOChEpHOE A1aBIeHHE 6 https://m.eds00.ru/7f416194
44 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubnuoteka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea S. Pabora u MOIIHOCTB. JHEPrus
but6mmoreka [IOK
>1 Pabora n motsocTs 3 . https://m.eds00.ru/7f416194
bubmunoreka LIOK
52 Hpocthie MeXaHH3MBI ° . https://m.eds00.ru/7f416194
but6mmoreka [IOK
53 Mexaniiieckas oHEpris 4 . https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE 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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IIpakTnueckue (pp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypcebl
Pa3nen 1. TeruioBble siBJaeHHs
. bubmoreka [{OK
11 CTpoeuue u CBOHCTBA BeilecTs ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mporieccot 21 1 ° https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pa3nes 2. JinekTpuyecKue M MATHUTHBIC SIBJICHHSA
51 DneKkTpuYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmmoreka [JOK
' U UX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOsTHHBIN JTEKTPUUECKHI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Martutisie Bt 6 1 15 https://m.edsoo.ru/7f4181ce
Bbubmunorexa LIOK
24 ICKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P Konrtpoabnbie | IIpakTnueckue (pp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHS
11 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 bub6munoreka LIOK
' OIMCaHUS https://m.edso00.ru/7f41a4a6
bubmunoreka LIOK
12 B i 20 1 3
SanmMoencTBIe Tei https://m.edsoo.ru/7f41a4a6
bub6munoreka LIOK
1. 1
3 3aKOHbI COXpaHeHHA 0 3 https://m.edsoo.ru/7f41ad4a6
Hroro no pazueny 40
Pa3nen 2. Mexanndeckue KoJe0aHUS U BOJHBI
bubmunoreka LIOK
2.1 Mexanueciue konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 1
CXBHHYECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
DNEKTPOMarHuTHOE MOJIE U Bu6muotexa [JOK
3.1 6 2
3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA



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 pacpOCTPAHECHUSI CBETA 6 2 bubmorexa [TOK
' pactpoctp https://m.edso0o.ru/7f41a4a6
bubmunoreka LIOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
Bbubmunoreka LIOK
5.1 Hcnyckanne ¥ norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
>2 (-TpoeHie ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
>3 Fnepibie peakiuin ! 1 https://m.edso00.ru/7f41a4a6
Hroro no pazueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
[ToBTOpEeHMe U 006001IeHUE COAePIKAHUS bubnmoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHHs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SBnenus npupoabl. Puzndeckre
SIBIICHUS

Mexanndeckue, TEIUIOBEIC,
AIEKTPUICCKHE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

®dusnueckue BEIUUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH TOMOIIX
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMIepaTypsl”

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HayK{ U3y4aloT MPUpOy.
EcrecTBeHHOHAY4YHBI METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJEIeH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
11apuKa, mymeHHOro



https://m.edsoo.ru/ff09f72a

TOPHU30HTAIIEHO, TEM OOJIbIIE, YEM
OoJbIIIe BhICOTA MTycKa"

Crpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK

7 OKa3BIBAIOIINE AUCKPETHOE
g He JMCKp https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
8 JIBM>KEeHUE YacTHI] BEUIECTBA bubmmorexa [TOK
HBCH https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIIOJEHUIO TEIJIOBOTO
PaCIIUPEHHS Ta30BY
10 ArperaTHbIE COCTOSIHUSI BEIIECTBa
B3anmocBsA3b MEXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX Ml UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJBI
MexaHnueckoe IBUKEHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JBHUKCHHUEC
Bbu6nuoreka [JOK
13 Cxopocts. EquHune ckopoct
p A I p https://m.edsoo.ru/ff0a079c
14 PacueTr nmyTH U BpeMeHU IBUKEHUS bubmorexa LIOK
T p A https://m.edsoo.ru/ff0a0ae4
MNueprmsg. 3akoH HHEPLIAH.
P . P bubmuorexa [JOK
15 B3aumMogeiicTBre Ten Kak mpuyuHa

HU3MCHCHUSA CKOPOCTU ABUKCHUA TCII

https://m.edsoo.ru/ff0a0c10



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

IImoTHOCTE BemiecTBa. Pacuer

16 Macchl 1 00bEMA Tejla 0 €ro bubmorexa LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHnas pabota
17 «OmnpeneneHne IOTHOCTH TBEPAOTO
TEIAN
18 Pemenue 3agau mo reme bubmuorexa [JOK
"[TimoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKA
19 B3auMoaercTeug ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBUCHMOCTH PACTSIKCHHS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenue tarorennsa. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa LOK
L ' " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsSHKecTH
Cwuia TsDKeCTH Ha APYTHX IJIaHeTax.
23 dusnueckue xapakKTepUCTUKHU bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 HUsmepenne cui. JlunamoMmer
p A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec Tema. HeBecomocTh 1

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

Crno)xeHue IByX CHJI, HallpaBJIECHHBIX
10 OJAHOUN MPSIMOM.
PaBHOnelicTBYIOIIIAS CHIT

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agad mo reme
"PaBHOnelicTBYIOMIAS CUT"

28

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupoze u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBKCHUA OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpenencHue
PaBHOJICMCTBYIOIIECH CUIIBI

31

Pemrenue 3agaud mo remam: «Bec
Tenay, «['paduueckoe n3oOpakeHue
cry, «CHuibly,
«PaBHOZIEUCTBYIOIIAS CUIT»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KontponbHas paboTa mo TeMam:
«MexaHnueckoe JBUKEHUE,
«Macca, IIJIOTHOCTBY, «Bec Temay,
«['paduueckoe n300pakeHuE CUiI»,
«Cumb»

33

JaBnenne. CriocoObl yMEHbILICHUS U
YBEJIMYCHUS TaBIICHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBnenwne raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a OT 00bEMa bubnnorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaya naBieHusT TBEPALIMUA
35 Tenr;hfn mi KOCTIMU U Ir)aIllsaMI/I bubmorexa LIOK
KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBiieHUE B KUJKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CUJIbI bubmorexa LIOK
A https://m.edsoo.ru/ff0a2718
TAXKCCTHU
37 Pemenue 3agau o teme «/laBieHue bubmuorexa [JOK
B )KMIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
Bbu6nuoreka [JOK
38 Coobmarommuecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBo
SKUKOCTHBIM HAacoc
Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHUA BO3 HOU
41 O}6II:J'IO‘IKI/I SemMiu 3£3y;1(-3[I/IMOCTI) buGnnorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTaBICHUS OT BBICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3ayxa. ATmochepHoe bubanorexa HOK
JaBJIcHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTro bubanorexa HOK

nasienus. Oneit Toppuuenin

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCHMOCTH aTMOC(HEPHOTO

44 JABJICHUS OT BBICOTHI HAJI YPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapometp-anepouns. Atmocdeproe bubnnorexka HOK
JABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"ATtmocdepHoe naBneHue”
JleiicTBuE )KUIKOCTH U Ta3a Ha
47 IIOTPY’KEHHOE B HUX TEJIO. bubmmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota
48 «OrnpeneneHne BbITAIKUBAIOLIEH bubmmoreka [IOK
CHUJIbI, ICVCTBYIOILEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 Teja B BOAE OT 00bEMa bubnnorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYXEHHOU B XKHUAKOCTh YacTH
Tenay
bu6mmoreka [IOK
S0 llnapatie Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoncTpynpoBaHue apeoMeTpa Wil
51 KOHCTPYHPOBAHHE JIOJKU U
OIpeJieIIeHuE €€
rpy30n0abEMHOCTH"
59 Pemenne 3agau mo Temam: bubmuorexa [JOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosznyxonnaBanuey, «/laBienue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

53

Mexanunueckast pabota

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

54

MomntgocTth. EquHUIEI MOIITHOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 IecTHHUIE"

56

IIpocteie MexaHu3Mbl. Phryar.
PaBHOBecue cui Ha peiuare

S7

KonrponsHas pabora o Teme
«/laBiieHHE TBEPABIX TeE,
YKHUJIKOCTEH U Ta30By /
Bcepocculickas npoBepodHas
paborta

58

PeseprubIit ypok. Pabora ¢
TeKcTaMu 1o TeMe «J/laBienue
TBEPABIX TEJ, KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
paborta

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

59

Poruaru B TexHuke, ObITY U IPUPO/IE.

Jlaboparopnas pabota
«HccnenoBanue yclIoBHM
PaBHOBECHSI pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBeCI/IH pblqara»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent monesnoro aecTeus
MexaHnu3ma. JlaboparopHas pabota
«M3mepenue KII/ nakinoHHOM
MJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MorutHocth, KIT/1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHeprusi.
Kunernueckas ¥ noTeHIMaIbHAS
JHEPIUs

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

64

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE ONIPENETICHHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJILHOW SHEPTUH NPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

67

PesepBubIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHU4ecKoe
nBrOKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepsHslii ypok. Pabora c
Tekctamu 1o TeMe "PaboTa.
MomnocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3y4eHusi  oOpa3oBaTeSbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU bubmmoreka [JOK
1 1
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYI 1
Monenu TBEpAOTO, KUAKOTO U
3 ra3zoo0 a3HoI;o COCTOSIHHI 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
XKHUJKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIecTBa Ha OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU
5 Kpucrannuueckue u amopHbIe 1 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHME U KallUJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemuioBoe pacuipeHue u cxxatue 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYpHI
8 CO CKOPOCTBIO TETUIOBOTO JIBHXKEHUS 1

HacCTHIL



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 Bayrtpennss sueprusi. CriocoObl bubmmoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buawr remionepenauu

s et https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe

1 HCIIO0Ib30BAHUE TEIIOBEIX CBOMCTB Bbu6nmuoreka [JOK
BENIECTB U MAaTEPHUAIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomnuectBo TeninoTsl. Y aenbHas bubmuorexa [JOK
TEIIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.

13 TennooOMeH U TETIOBOE bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaboparopHnas pabota
"UccnenoBanue siBICHUS bubmuotexa [JOK

14
TEII000MeHa NPU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacuer xonnuecTBa TCIIJIOTHI,

15 HE0OXOIUMOTO JJIsl HATPEBAHUS
TCJIa U BBIACIACMOTO UM TIpHU
OXJIAXKICHUH
JlaGoparopHas pabota

16 "On E GHI;HI/IG " eIbHOM bubmmorexa [JOK

pet i " https://m.edsoo.ru/ff0aébb0
TETTOEMKOCTH BEIECTBA
17 OHeprus ToIUIMBa. Y enbHas bubmmoreka [JOK

TEIIJIOTa CrOpaHuA

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 oTBEpCBaHUE

18 KPUCTAJUTMICCKHUX TEII. Y aeabHast bubmorexa LOK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
JlaboparopHnas pabota
19 "OnpeneneHue yaelbHON TEIIOTHI bubmorexa [JOK
pezt ynﬂ https://m.edsoo.ru/ff0a72fe
IIIaBJICHUA JIbAa
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubnunoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
KI/IHGHI/IG. VI[GJIBHEUI TCIJIOTA
mapooOpa3oBaHus U KOHJICHCAIIUH.
21 BaEHCHf/IOCTL TEMIIEPATYPhI bubmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(HEPHOTO
JTaBIICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
99 pabora "Onpenenenue bubmmoreka [JOK
OTHOCUTEIBHOU BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
93 Pemenue 3amau Ha onpenencHue
BJIQYXKHOCTH BO3/TyXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 neurareneii. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPAHUS
KIIJI TerioBoro ABUTATENS.
25 TenmoBrle ABUTATEIIN U 3alUTa bubmmorexa [IOK
o https://m.edsoo.ru/ff0a7c7c
OKpYKaroIe CpeIbl
26 3aKOH COXpAHEHMS U NIPEBPALLECHUS

OHCPIHUH B TCIJIOBLIX IMPOLICCCAX



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 KOHTPOJILHOM paboTe
o TeMme "TernoBbIe SBICHUS.

bu6mmoreka [IOK

2t N3MeHeHue arperaTHbIX COCTOSHUN https://m.edsoo.ru/ff0a83f2
BenrecTna"
KontponbHas padoTa mo teme
28 "TennoBsie sBieHus. MIzMenenue bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIECTBA
29 Dnektpuzanus Ten. [[Ba pona
AJIEKTPUUYECKUX 3apsI/IOB
Ypoxk-uccienoBanue
30 "DnexTpu3anus Te’1 HHAYKIUEeH n
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX TEIL. bubmmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUECKOE MOJIE.
39 HarmnpsikeHHOCTB AIeKTpUYECKOro bubmmoreka [JOK
noss. [IpuHImn cynepno3uimu https://m.edsoo.ru/ff0a8ala
AJIEKTPUYECKUX TOJIEH
Hocurenu snekTpuueckux 3apsaoB.
33 DnemMeHTapHbIH 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bubanorexka HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubanorexa HOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
bu6mmoreka [IOK
36 cyuiecTBoBanus. IcTOUHUKH

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

bu6mmoreka [IOK

37 €NCTBUS YIEKTPUUECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUYECKOTO TOJIS Ha 1
MIPOBOJIHUKY U JAUDJIEKTPUKH"

DNEKTPUUECKUH TOK B METAJUIAX, bubmmoreka [IOK

39
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKkas 1enb U e€
COCTaBHbIE YaCTH
Cuna Toka. JlabopaTtopHast pabora

41 "U3mepeHue u peryimpoBaHue 0.5 bubmmorexa [JOK

P \ PEryIp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DJIEKTPUYECKOE HAMPSIKEHHUE.

42 BoasT™metp. JIaboparopHas pabota 05 bubanorexa HOK
"H3sMepeHne U PEryIupOBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHBiIEHHE TPOBOAHMKA.
43 Y aensHOE CONPOTUBIICHHE bubmorexa LHOK
g P https://m.edsoo.ru/ff0aa738
BelIeCTBa
Jlaboparopnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
44 COIPOTUBIICHUS MPOBOJHUKA OT €T0 1 bubmorexa LOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIAAH MTONEePEeYHOro
ceyeHus u marepuana”
3aBUCUMOCTb CHJIBI TOKA OT
Bbu6nuoreka [JOK
45 HanpspkeHus. 3akoH OMa 1yis

ydacTKa Oerun

https://m.edsoo.ru/ff0aad44a



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

JlabopartopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTU CYIIEI

bu6mmoreka [IOK

46 TOKa, U €ro uepe3 pe3nucTop, OT
» YL pe3 P P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaIeTbHOE
COCTUHEHUS TIPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBWJIa CJIOXKEHMSI HAIIPSHKEHUN bubmmoreka [IOK
IIPU TIOCIIEA0BATEIBHOM https://m.edsoo.ru/ff0aaas8
COEJMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 MpaBuJjIa JJI CUJIbI TOKA NPU bubmmoreka [JOK
mapajuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa Oma 1 pa3InyHoOro bubmorexa LIOK
P https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MomIHOCTH
51 DJIEKTPUUECKOI'0 TOKA. 3aKOH bubmorexa LHOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JIaboparopHas padora
52 "On I:t GJII;HI/IG pa60TLI ¥ MOILHOCTH bubmmorexa [IOK
pest P " H https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIeTH U
53 NOTPEOUTENH IICKTPUUECKOM bubmmoreka [IOK

sHeprum B ObITy. KopoTkoe
3aMbIKaHHE

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

IlocTostHHEIC MarHuThbl, UX

54 .
B3aNMO/IEIICTBUE
Ypok-uccnenosanue "M3yuenue bubmmoreka [JOK
55 . " 1
II0JIEN MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruuTHOe nojie. MarHuTHOE 1oJie
bu6mmoreka [IOK
56 3eMIIH U €ro 3HadYeHueE I KU3HA
https://m.edsoo.ru/ff0acOba
Ha 3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE 3apsiIbl.
S57 3apsKeHHBIC Tella U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMOJCUCTBUA. ITocTosHHBIN
AIEKTPUUYECKUN TOK"
KonrponbHas pabora o Teme
"DneKkTpuuecKre 3apsaabl.
3apsiKEHHbIE TeJla U UX
. . bubmuorexa [JOK
58 B3anMogercTBud. [10CTOIHHBII
. https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabora
PesepsHslii ypok. Pabora ¢
TekcTamu 1o Teme "IlocTosHHBIN
59 ANEeKTpUYECKuid TOK" / bubmmorexa [TOK
P . https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoBepodHas
paborta
OmnsIT OpcTena. MarauTHoe nose
60 AIEKTPUIECKOTO TOKa MarauTHoe bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
61 [IpuMeHeHne 2IEKTPOMarHuToB B 05 bubmmoreka [JOK

TexHuke. JJaboparopnas pabora

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

"N3ydeHue eicTBUSI MAarHUTHOTO

OJIs1 HA MPOBOJIHUK C TOKOM"

62

DNEeKTPOABUTATEIb TOCTOSIHHOTO
Toka. Ucmonb3oBanue

BHGKTpO,HBI/IFaTeHeﬁ B TEXHHYCCKHX

YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI aekTpoaBUraTess"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apases. 3akoH
3JIEKTPOMATHUTHON MHIYKLIVH.
[IpaBuno Jlenma

64

Onekrporereparop. Crocoos
MOJTYYEHUS AIEKTPUUECKON
SHEPrUuu. DIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe

110 TeMe "DIJIEKTPUUYECKHUE U
MATrHUTHBIE SIBJIEHUS"

66

KonrponsHast pabora o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslii ypok. Pabora ¢
TeKkcTaMmu 110 TeMe "TeruioBbie
SIBJICHUS"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarguTHele
SIBJICHUS"



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl

1 MexaHnn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [JOK
MEXaHNYECKOT'0 JABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE psIMOJIMHEWHOE bubmmoreka [JOK

3 1
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMOTIMHEITHOE

4 nekenue. CpeHsst © MTHOBEHHAS 1
CKOpPOCTh
[IpsamonnHeiHOE PaBHOYCKOPEHHOE bu6nuoreka [JOK

5) 1
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSAMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHUSI. 1
I'padux ckopoct
Jlaboparopnas pabota

7 "OnpeneneHne yCKOpeHus Tesa Ipu 1 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JABUXEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBoboaHoe nagenue Ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O 1 Bu6muotexa [JOK

okpyxxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInaeitHas u yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTENTEHOE YCKOPECHHE
1 [IepBe1it 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnmoreka [JOK
PaBHonelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproToHa. bu6nuoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bu6nuoreka [IOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka E;ISS?IP/I;?:;;E r(L:/I:anecaZ
16 Pemrenne 3agad mo teme «Cuiia
YIPYTOCTH»
17| Onporonenne mesrrocns BiGmtorera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoreka [JOK
18 Cuua Tpenus https://m.edsoé.I ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bubmunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
20 "OHpI;I[eJII;HI/Ie ioaq)(bnunema bubmorexa [JOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3agad mo teMe "3aKOHBI BuGmmorexa LIOK
21 Hrrorona. Cuna ynpyroctu. Cuna

Tpenus"

https://m.edsoo.ru/ffOafb8e



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

Cuia TSOKeCTH U 3aKOH BCEMHPHOTI'O

22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO bubnnorexa [IOK
- https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuxeHue TN

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunast cucrema). ['amaktuxu"

Pemenue 3amgad mo teme "Cuna

24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorera LOK
S https://m.edsoo.ru/ff0af5f8

o5 IIepBas kocMHU4eCKast CKOPOCTb. bu6nuorexa LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHOW TOYKHU.

AOcomoTHO TBEPOE TEIO.

26 PaBHOBecue TBEpOTO TENa C EH6J_IHOTeKa HOK
3AKDEIIEHHOI 0ChIO BpAIIIEHHA. https://m.edsoo.ru/ff0afe36
MowmeHT cuibl. LleHTp TskecTn
PaBHOBeCcHE MaTepruabHOM TOUKH.

AOGCOIIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOTO TENa ¢
3aKpEIUIEHHONW OCBIO BPALLICHHUS.
MowmeHnT cuinsl. LeHTp TspKecTH

28 Pemenue 3agad mo reme "MomeHT bubnuotexa [JOK
cuibl. Lentp Tspxkectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIKHOU paboTe

29 o TeMe "MexaHuuecKoe ABIKEHIE. bubnnorexa [IOK

B3aumogeiictsue Ten"

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

KontponbHas padoTa mo teme

30 "MexaHnueckoe IBUKEHUE bubmmorexa LIOK
N ! | ) https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynbe Tena. UMynsc CUibl.

31 3aKOH COXpaHEHUS UMITYJIbCa. bu6nuoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBHE
Pemenue 3agad mo reme "3akoH bubmuoreka [JOK

32 |
COXPaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

Bbubmunoreka LIOK

34 Mexanunyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/Ff0b0ag4
PabGota cHIIBI TSDKECTH, CHITBI bubnuoteka [JOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnas pabota

36 «Omnpenenenne pabOTHI CUIIBI TPECHUS
IIPU PAaBHOMEPHOM JIBH)KCHHUHU Tella
110 TOPU30HTAILHON TTOBEPXHOCTH

37 CBs3b 9HEPTUH U pabOTHI.

IToTenumanpHas SHEpPIrust
Kunernueckas sneprus. Teopema o bubmmoreka [JOK

38 .

KUHETUYECKON JHEPruu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe

40 JlaGopatopnas pabora «3yueHue Bu6muotexa [JOK

3aKOHAa COXPAaHCHUSA DHEPT UM

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

KomebaTennHoe ABHKEHUE U €T0
XapaKTEPUCTUKU

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOb1858

42

3aryxaromue KojaeOaHusl.
Brinyxnennbie koaeOaHusl.
Pe3onanc

but6mmoreka [IOK
https://m.edsoo.ru/ffOb20f0

43

MaremaTuyecKuii U MPyKUHHBINA
MasTHUKA

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJleOaHuii OT KECTKOCTH
MPY>KUHEL X MACCEL IPy3a»

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

45

IIpeBpaiienue 3Hepruu npu
MEXAHUYECKUX KOJIEOaHUIX

46

Jlaboparopnas pabota
«Onpez[eneHHe YaCTOThI U Nepruoaa
KOJICOaHU TIPY)KUHHOTO MasTHUKA)

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KOJIeOaHu i
rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHu4deckux BosH. [IpomoapHbIC 1
MTOTIEPEYHBIE BOJTHBI

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

49

Ypok-koupepenus "MexaHUYeCcKre
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOIHBI"

50

3ByK. Pacnipoctpanenue u
OTpakeHUE 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 "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koudepenius "YIpTpa3ByK u
nHOPa3BYK B IPUPOIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMSL.
Mexannueckre KoieOaHus: U BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonrtponsHast pabora o Teme
"3aKOHBI COXPaHEHUS.
Mexanunueckue KojaeOaHust 1 BOJHBI"

56

DNEKTPOMarHuTHOE MOJIeE.
DNEKTPOMarHUTHHIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ffOb2abe

S7

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-koHpepenuus "lkana
BHGKTpOMaI‘HI/ITHBIX BOJIH.
Hcnonp3oBanme 37EKTPOMArHUTHBIX
BOJIH JI COTOBOI CBA3H"

bubmunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 2JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa"

bubmunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenwue 3a1a4y Ha onpe/eiieHre
YacTOTHI U JUTHHBI
BHGKTpOMaFHI/ITHOfI BOJIHBI



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

DeKTpOMarHuTHas MpUpo/ia CBETA.

61 CxopocTth cBeTa. BomHOBBIC bubmorexa HOK
up ’ https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Uctounnku cBeta. [IpsamonuneitHoe
62 acIpoCTpaHEHHE CBETa. 3aTMCHHMS bubmorexa I[IOK
pacpoctp ’ https://m.edsoo.ru/ffOb3658
Connua u Jlynst
3aK0H OTpaKEHUS CBETA. 3epKaa.
63 Pemenue 3aga4 Ha IPUMEHEHHE bubmorera I[IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKOH bu6nuorexa LIOK
MPEJIOMIJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTpaKE€HUE
65 cBerta. Mcnonb3oBaHue MOJTHOTO bubmoreka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOJIAX
JlabopartopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTIJIa
66 MPEJIOMJIIEHUS CBETOBOTO JIyda OT
yrIJia najicHus Ha rpaHuIle "BO3ayX-
crexio""
VYpoxk-koHpepeHuus
"M cronp30BaHKUE TTOIHOIO
67 BHYTPEHHET0 OTPaKEHHUS:
CBCTOBOBI, OIITHKOBOJIOKOHHAA
CBs3b"
bubmunoreka LIOK
68 JIna3pl. OnTHdeckas criia JIMH3bBI
https://m.edsoo.ru/ff0b3f2c
. bubmmoreka [JOK
69 [TocTpoenne n300paskeHMit B TMH3aX 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

JlabopartopHnas pabota
"Onpenenenue GOKyCHOTO

but6mmoreka [IOK

70 pacCTOSAHUS U ONITUYECKOMN CUJITBI https://m.edsoo.ru/ff0b4206
cobOuparomen TUH3b1"

7 Ypok-koupepenius "OnTuyeckue bu6nuoreka [JOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 xak ontuyeckas cucrema. bubnuoteka [JOK
3penue https://m.edso0.ru/ff0b4684

73 Ypok-koHpepenius "egexTor
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OnbiTel HetoToHa. Crioxkenue bubmuoreka [IOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI 11O
Pa3IoKEeHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIIPHUSTHIO IIBETA MPEIMETOB TIPH bubmorexa [JOK

https://m.edsoo.ru/ffOc0e2a
UX HaOJIIOJICHUN Yepe3 LIBETOBbIE
¢bunbTph"
Ypoxk-npaktukym "BosHOBBIE

76 CBOMCTBA CBETA: TUCIIEPCHs,
uHTephepeHys u audpaxus"

77 Omnsitel Pe3epdopaa u rutanerapHas bu6nuoreka [JOK
MOJICIIL aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins 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/ICHYCKEIHI/IG U IIOTJIONICHHUE CBETA

. bubmuoreka [{OK
79 aromoM. KBantel. JIuneiiuareie https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-npaktukym "Habmronenue bu6nuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTS U €€ BUIbI bubmmorexa [IOK
A A https://m.edso0.ru/ff0c1672
CtpoeHue aTOMHOTO sizipa. Bu6muotexa [JOK
82
Hyknonnast Mmonens https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
H3oTomb! https://m.edsoo.ru/ffOclal4
Pemenne 3amau mo teme: Bbubmunoreka LIOK
84
"PagmnoakTuBHBIE NTpEeBpaILICeHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepnona monypacnana
Ypok-koH(pepeHIMs
86 "Ppa I/IO&K”SIBI:{BI: HA3JIYUYECHUS B bubmorexa LHOK
! i " https://m.edso0.ru/ff0c2126
pUPOJIe, MEAUIIMHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 ccf[x paHeHESI sauﬂ OBOTO U bubmmorexa [OK
P AL https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0 YHCEI
88 DHeprus CBA3U aTOMHBIX SIZIEp. bu6nuoreka [IOK
CBs13p Macchl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ampau no reme "SAnepHoie
peakuun"
90 Peakuuu cunTtes3a u nenenus saep. bu6nuoreka [IOK
Ucrounnku sueprun ConHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koupepenmus "Aneprnas

sHepreTuka. JlencTeus



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
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pPaZOaKTUBHBIX U3JIy4EeHUN Ha
JKVBBIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTPOMAarHUuTHOE MOJIe.

bu6moreka [IOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
KonrtponsHast pabora o Teme
93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBsie siBeHus"
[ToBTOpenue, o0o0IIEHNE.
94 JlaboparopHbie pabOTHI IO KypC bubmorexa [JOK
" patop . P " ey https://m.edsoo.ru/ff0c245a
BsanmMonelicTBue Ten
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nBuraresein”
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97 ACUETHBIX U KaYeCTBEHHBIX 3a/1a4 Bubmmorexa [IOK
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHMUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh U3YUCHHBIC TIOHATHA

1.2

pas3iinyaTth ABJICHHA 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3UUYECKUX SIBJICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Kcie GU3NYECKUE SABJICHHS B IPUPOJE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UICCKUX SIBJICHUIN

14

OINUCHIBATh M3YYEHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMS,
UCTONB3ysd (PU3MUYECKUE BEIUYMHBI, MPHU OMHCAHUU MPABUIBHO
TPAKTOBaTh (U3NYECKUH CMBICT HCHONb3YEeMBIX BEIHYHMH, HX
0o0O3HaYeHHsT M eNUHHUIBI (U3NYECKHX BEIMYUH, HAXOJUTh
(GopMynbl, CBS3BIBAIOLIME JaHHYI0 (U3UYECKYIO BEIMYHMHY C
IPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKHU U3yUYEHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NUECKUE SBICHHUS U MPOLECCHI,
UCIOJIb3YSl M3Y4YCHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
GbopMyIMpPOBKY 3aKOHa W 3allUCBHIBATh €r0 MaTeMaTHYECKOe

BBIpaXKCHHE

1.6

OOBSACHATH (U3NYECKUE SBJICHUS, TPOLIECCHl M CBOMCTBA TEIN, B TOM
yuciae M B KOHTEKCT€ CHUTyallUd MPaKTUKO-OPHEHTUPOBAHHOTO
XapakTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHue M3 | — 2 Jormyeckux ImIaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOWCTBA (M3MUECKHUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH




1.7

pemarb pacy€THble 3a7a4 B | — 2 IeMCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE
aHallM3a yCIIOBUS  3aJlayd  3alKChiBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (POPMYIBI U TPOBOIUTH
pacuéTel, HAXOAWTHb CIPABOYHbIE JaHHbIE, HEOOXOJUMBIE IUIs
peuicHu-d 3aaa4, OLCHHUBATH PCATUCTUIHOCTD HOHY‘IGHHOﬁ

(hbU3UIECKON BETMYUHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TTOMOIIH
(bI/I3I/I‘IeCKI/IX METOOAOB, B OIHCAHUM HCCICAOBAHHUA BbIICIATH
MpOBEpsieMOE  MpEeAnoyiokeHue  (TWmoresy),  pa3iaudarb  H
MHTEPIPETUPOBATh MOJTYyYEHHBI pe3yabTaT, HaXOJUTh OLIMOKU B

XOJ¢€ OIlbITa, A€JIAaTh BEIBOJBLI I10 €T'0 pE3YyJIbTaTaM

1.9

NPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUH WIN
¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTaHOBKY W3  IPEIIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIITOJHATE MPAMBIC U3MCPCHUSA C UCIIOJB30BAHUCM aHAJIOTOBBIX U
nudpoBeIX TPUOOPOB, 3aNUCHIBATH MMOKAa3aHUs MPUOOPOB C YIETOM

3aJJaHHOI a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOJUTh  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOW  (hHU3HUYECKOM
BEJIMYMHBI OT JIPYroil C HCIOJIb30BAHHMEM NPSMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHMPOBAHMH Y4EOHOTO HCCIEAOBaHMSA, COOMPATh
YCTaHOBKY M BBINOJHATH M3MEPEHUS, CIEAys MPeI0KEHHOMY
wiaHy, (uUKcHpoBaTh pPE3yAbTaThl MOJTYYEHHOH 3aBHCHMOCTH
($U3NYEeCKUX BEMYMH B BUJE MPEIIOKEHHBIX TAaOIHUIl U TpauKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBaHNA

1.12

MPOBOANTHh KOCBEHHBbIE M3MEPEeHUs (U3NYECKUX BEIMYUH, CIENys
NPENJIOKEHHOW HMHCTPYKLUMHU: TPU  BBIIOJHEHUM HU3MEPEHUN
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAUYCHUE

HCKOMOM BEIINYHUHEI

1.13

coOmogaTh MpaBWiia TEXHUKHM O€30MacHOCTH IMpu paboTe ¢

abopaTOPHBIM 000PYIOBaHUEM

1.14

yKa3blBaTh TMPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPUHLMIBI JEHCTBUS H3Y4YEHHBIX

npuOOpPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONHCAHUSA,




UCIONIb3YSl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SABIECHUN U

HeoOxouMBbIe (PU3MYECKHUE 3aKOHBI 1 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TpUMEpHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPax)
MPAaKTHYECKOTO  WCIOJIB30BaHUS  (PU3MYECKUX  3HAHWUH B
MOBCEHEBHON KM3HM Uil oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHUM ¢ TmpubopaMu ¥ TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY>KaIOUIEH cpene

1.16

OCYILLIECTBIIATh OTOOP UCTOYHUKOB MHpopManuu B cetd MHTEepHeT B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MyTEM CPABHEHMS Pa3JIUYHBIX MCTOYHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpasi SIBJISAETCS MPOTUBOPEUYMBOM MM

MOXET OBITh HEOCTOBEPHOM

1.17

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONONYJISIPHYIO ~ JIUTEpaTypy (PU3MYECKOTO  COJAEpKaHUs,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetd VIHTepHET, BlaneTh
npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus

WH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB uHPoOpManuu ¢GU3NIECKOTO
coZiepKaHusl, B TOM YHUCIIe MyOIMYHO JeNlaTh KPaTKHe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4EOHBIX MCCIEJOBAHUM, MPU ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIM amnmapar Kypca

(bU3UKH, COPOBOKIATH BHICTYILJICHUE MPE3eHTaIuei

1.19

MpPU  BBINIOJIHEHUH  y4€OHBIX  TPOEKTOB M HCCIEAOBAHHM
pacmpenenartb OO0S3aHHOCTHM B TpYyINIEe B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMHd, CJISANTHh 3a BBIIOJHECHHEM INIaHA
IENCTBUI, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAaL B
JIeITEILHOCTh TPYIIIIbI, BBICTPANBATh KOMMYHUKATHBHOE

B3aUMOJICHCTBUE, YUYUTBHIBASI MHCHHUE OKPYKAKOLIUX

8 KUIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCITIOJIb30BaTh IMOHATHUA

1.2

pas3inyaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3NUYECKUX SBICHUN B
OKpY’KalollleM MHpE, B TOM uuncie Gu3nYecKue sIBICHUS B MIPUPOJIE,
IIPU 3TOM TMEPEBOAUTH NMPAKTUYECKYIO 337a4y B yUEOHYIO, BBIIEIATh

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) GUZUUECKUX SBICHUI

14

OINMCHIBATh M3YYECHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCHONB3YSl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (DU3UYECKHH  CMBICI  HCIOJB3YEMbIX  BEJMYHMH,
0003HAaUYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIUYHUHY C
JOPYTUMHU BEJIMYMHAMU, CTPOUTH IpapUKi U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U MPOLECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa H 3alUCBhIBaTh €ro MaTeMaTHYeCKoe

BBIpaXKCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallUld IpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3
1 - 2 noruueckux maroB ¢ nmomouiplo 1 — 2 U3y4eHHBIX CBOMCTBA

bu3nyecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarb pacy€THbIe 3aa4 B 2 — 3 IEUCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE
aHaJlM3a YCJIOBHSI 3aJ]auM 3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HCAOCTATOK MJAaHHBIX IUIA PCHICHUA 3aJadvu, BI:I6I/IpaTI> 3aKOHbI U
dbopMyIbl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTH PacuéThl U
CpaBHUBATh IOJYYCHHOE 3HAue€HUE (U3NYECKOM BEIMYUHBI C

N3BCCTHBIMH JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU

(bI/ISI/ILIeCKI/IX MCTOHOB, HCIIOJB3yA OINHUCAaHUC HCCICOOBAHMA,




BBLIACIIATE IIPOBEPACMOC MPEAIIOTIOKCHNEC, OUCHUBATh IIPAaBUJIIBHOCTD

nopsaaKa mpoBCACHUA UCCIICAOBAHUS, NCTIATh BHIBO/IbI

1.9

MNpOBOAWUTL OIBITHEI II0 Ha6JHOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WIJIH
(bU3MYECKUX  CBOMCTB  Teln:  (OpMyIHpoBaTh  MPOBEPSIEMBIC
MPENIONIOKEHHS, COOUPAaTh yCTAaHOBKY W3  TMPEUIOKEHHOTO

000py0BaHUs, OMUCKHIBATH XO/1 OMbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATH MPSIMBIE M3MEPEHUsI C HCIIOJIb30BAHMEM aHaJIOTOBBIX
npubOpOB M JAaTYUKOB (PU3UYECKUX BEIMYMH, CpPaBHUBAThH
pe3yiabTaThl M3MEpPeHUH C yd4€ToM 3aJaHHOM  aOCOIOTHOMN

MOrPEMIHOCTH

1.11

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOM  (PH3MUECKOM
BEJIMYMHBI OT JAPYTOM C HCHOJB30BAHHUEM IMPSAMBIX H3MEPEHUMN:
IUTAHUPOBATh HCCIIENOBaHME, COOMPATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEHus, cileaysd MPEeAJIOKEHHOMY IIaHy, (UKCHPOBATh
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJE TaONHUIl U TpadUKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCICAOBaHNA

1.12

MPOBOANTh  KOCBEHHBIE HW3MEpPEHHUS  (PU3NYECKUX  BEIHYHUH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAysd MPEII0KEHHOM HWHCTPYKUUU, U BBIYUCIATH

3HAYCHUEC BCIINYUHBI

1.13

coOmrolaTh TIpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00paTOpPHBIM 000pyIOBaHHEM

1.14

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SABICHUA U HEOOXOJUMBbIe

(u3UIecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIILHBIC
npuOOpPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNEKTPUYECKUX LENeH ¢ IOCIENOBATEIbHBIM M IapajuIeIbHBIM
COCMHEHUEM DJIEMEHTOB, pa3inyas YCIOBHBIE OOO3HAYCHMS

OJICMEHTOB JJICKTPUUYCCKUX I.[CHCI\/'I

1.16

MPUBOAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAIMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss Oe30MacHOCTH TP

oOpamieHuu ¢ TpubopaMHd U TEXHUYECKUMHU yCTPOWCTBaMH,




COXpAaHEHUS 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.17

OCYIIECTBISITh MOUCK HH(pOpManuu (U3UUECKOTO CONEPIKAHUS B
cetu IHTEpHET, HA OCHOBE MMEIOIINXCSI 3HAHUH U ITyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJACIATH HH(POPMAIINIO, KOTOpas

SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIL

1.18

UCIIOJIb30BaTh TMpPU BBINOJHEHUH Y4YeOHBIX 3aJaHUil Hay4yHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaibl, pecypchl ceTd MHTepHeT; BhaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(POpMAIK U3 OTHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U  KpaTKUE YCTHBIE
cooOmieHusi, 0000mas HHGOPMALIUIO U3 HECKOJBKUX HCTOYHUKOB
(buU3MYECKOTO COoAepKaHUs, B TOM 4YHCIE MYOJIUYHO MPEACTABIAThH
pe3yabTaThl IPOESKTHOM MU UCCIIE0BATEIBCKOM IEATEIbHOCTH, IPU
3TOM TpPaMOTHO HCIOJb30BaTh W3YYEHHBIM TMOHSATUHHBINA ammapar

Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUEH

1.20

MIPU BBIMOJIHEHUH YY€OHBIX ITPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB pacIpeAesiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA UM  KOPPEKTHUPOBATh  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BbICTpanUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCWUCTBUE, MPOSBISAL  T'OTOBHOCTh

paspemiaTh KOH()IUKTHI

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus
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HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniaTth ABJICHUA IO OIMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YYEHHBIX (PU3UUECKUX SBICHUM B

OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NUYECKUe SIBICHHS B IPUPOE,




IIPU 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIC CBOMCTBA (IpU3HAKU) GUZUUECKUX SBICHUN

14

OINMCHIBATh M3YYECHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONB3YSl (pU3MUecCKHe BENIUYUHBL, MPU ONHMCAHUU MPABUIBHO
TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIONB3YEMbIX  BEJMYHMH,
0o003HAUYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH IpaUKi U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLIECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa ¥ 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIpaXCHHE

1.6

OOBSICHATH (PU3UYECKHE MTPOIECCHI 1 CBOMCTBA TEJ, B TOM YUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH TPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 M3yYeHHBIX CBOMCTBA

(bu3nyecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIE 3a7aydl (OMHparoIuecs Ha cucrtemy u3 2 — 3
yYpaBHEHUIl), WCHONB3YyS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIIHE
¢usnyeckue BETUYMHBI: HA OCHOBE AaHalW3a YCIOBHUS 3a/laud
3amHChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIINE WIIN
M30BITOYHBIC TAHHBIC, BEIOUPATh 3aKOHBI M (HOPMYITBI, HEOOXOJMBbIE
IJISL peIIeHNns], TPOBOJUTH PAcU€Thl W OICHMWBATh PEANTNCTHYHOCTH

IMOJIYYCHHOT'O 3HAUCHUSA q)HBH‘-IGCKOﬁ BCJINYHHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh HPH TMOMOIIU
(GU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIICIOBAHMS], BBIIEIIAT
IIPOBEPSIEMOE NIPEATIONIOKEHHUE, OLICHUBATH IIPAaBUIBHOCTh IOPSIKA
MIPOBEIECHNU MCCIECI0BaHMs, JEJIaTh BBLIBOABL, HHTEPIPETUPOBATH

pe3yAbTaThl HAOIOICHHIA U OTIBITOB

1.9

MPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMHUCHIBATH X0 ONBITA U €T0

pe3ynbTaThl, (HOPMYJIUPOBATH BHIBOIBI




1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 MPSIMBIX HW3MEPEHUH,
oIpeNieNisAs cpelHee 3HAueHUE M3MepseMol BETHYMHBI ((OKyCHOE
paccTositHue coOuparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoda

U3MepeHus (M3MEPHUTEIHHOTO PHOopa)

1.11

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
HCIIOJIB30BAHNEM IIPSIMBIX U3MEPEHUM: INIAHUPOBATh UCCIICOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJyYEHHOM 3aBHCHMOCTH (PM3UYECKUX BEIMYUH B BUIE TaOIMIU

l“pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3yJibTaTaM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE M3MEpEHHs]  (U3NYECKUX  BEIMYHH:
IUIAHUPOBaTb ~ U3MEpPEHHus,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMsI, CIEAysl IpPeaIoKEHHOU
MHCTPYKLWHY, BBIYUCIIATH 3HAYCHUE BEIWYMHBI M aHAIU3UPOBATH
IIOJIyYEHHBIE pe3yibTaThl € Y4ETOM 33aJaHHOW IHOrPEUIHOCTH

U3MEpPEHUI

1.13

coOmrolaTh TpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00opaTOpPHBIM 000pyIOBaHHEM

1.14

pasnuyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3MUYECKHX MOJEINEH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCUHBIH
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHagd MOACJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OINMCAHHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SABICHUA M HEOOXOJUMBbIe

(bu3UIecKre 3aKOHOMEPHOCTH

1.16

WCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYECHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAaKTUYECKUX
3a7a4, ONITUYECKHUE CXEMBI JIJIsl TOCTPOCHUS U300paskeHUH B IIIOCKOM

3epKaie ¥ cOOMparoIeit TuH3e

1.17

MPUBOAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAINMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MMOBCETHEBHOMW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TP

oOpamieHuu ¢ TpubopaMud W TEXHUYECKUMHU yCTPOWCTBaMH,




COXpAaHEHUS 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.18

OCYIIECTBISITh MOUCK HH(pOpManuu (U3UUECKOTO CONEPIKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYITHPYsI TOMCKOBBIN 3a1pocC,
HAaXOMUTh IYyTH ONpEACNECHUs JIOCTOBEPHOCTH  TMOTYyYCHHON
nHpOpPMAIIMY Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JTOTIOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIONIb30BaTh TMPU BBINOJHEHUM YUYEOHBIX 3aJaHUil HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOro CONEpKaHUs, CIPaBOYHbIC
Marepuaybl, pecypcbl cetu HMHTepHeT; BiaAeTh NpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(POpMALIUK U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBe HWH(GOpPMallMU M3 HECKOJBKUX HCTOYHUKOB (HHU3HUECKOTO
COJIEpKaHusl, MyOJIUIHO TPEJICTABISITh PE3YAbTAThl TPOSKTHON TN
HCCIEAOBATENIbCKON  NEATENIbHOCTH, HPU  3TOM  I'PaMOTHO
WCMOJIb30BAaTh HM3YUYECHHBIM NOHATUMHBIM anmaparT HW3y4aeMoro
pasnena (U3MKU U COMPOBOXKIATh BHICTYIUICHHE MpE3eHTaluel ¢

yu€TOM 0cOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH YU€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB paCIpeAesiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA W  KOPPEKTHUPOBATh €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BbICTpauBaTh
KOMMYHUKAaTUBHOE  B3aUMOJECWUCTBUE, MPOSBISAL  T'OTOBHOCTh

paspemiaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTAa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIET'O MHUPA

11

®uznka — Hayka O Tpupoje. SBIEHUA HTPUPOJBI.
dusuyeckue SABICHUS: MECXAHHUYCCKHUEC, TCIIJIIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

®dusndeckue BenUuuHBL. M3MmepeHne GU3HYECKUX
BennunH. Dusmueckue mnpubopel. [lorpemrHocTh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHAyYHBIN METOJ MO3HAHUS: HAOIIOEHUE,
MOCTaHOBKA HAYYHOT'O BOIPOCA, BBIJBUKEHUE TUTIOTES,
AKCTIIEPUMEHT 10 TIPOBEPKE THUIIOTE3, OOBICHECHUE

HAOJIFOJAEMOT0 SIBJIECHUSA

14

Onwucanue GpU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue pabOTHI:

H##HPar###113mepenne paccTOSIHUM.

###Par### 3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

###Par###0OnpenencHue pa3sMepoB MalbIX Tell.
##HPar##H#113mepenne TemmnepaTypbl INpU  IIOMOIIH

KUJAKOCTHOTO TEPMOMETpA U JaTUUKa TeMIIepaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

###Par###CTtpoeHrue BeliecTBa: aTOMBbI U MOJIEKYIIBI,
HUX Ppa3sMCphI. OHBITBI, AOKAa3bIBAOIIUEC AOUCKPCTHOC

CTPOCHUE BCUICCTBA

2.2

#H#Par### ] pikenne  dactunp  BemectBa. CBs3b
CKOPOCTH JBIDKCHHS YACTHI[ C TEMIIepaTypou.

bpoyHoBckoe nBmxkenue, muddys3us

2.3

B3anmoneiicTBre YacTHIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC




###Par### Arperataoie COCTOSTHUS BEIECTBA:

CTpOCHUE rasos, KUIKOCTEN u TBEPABIX
2.4 (kpucrayuimuecknx)  Ten.  B3auMOCBI3b  MEXIY
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTrHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
###Par###0uenka nuaMerpa aToMa METOIOM PSIOB (C
ucronb3oBanueM pororpadwii).
2.6 #H#HPar#H##0npITel 0 HAONIOACHUIO — TEIJIOBOTO

paclIpeHus ra3os.
HHHPar###0NBITEl 0 OOHAPYXKEHHUIO JCHCTBHUS CHI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexanunyeckoe IBUKEHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBI)KEHUE
###Par###Cxopocte.  CpenmHsisi  CKOPOCTb  TpH
3.2 HEPAaBHOMEPHOM JABM)KEHHMU. Pacuér myTu u BpeMeHU
JBUKCHUS
SlBnenune nHepuuu. 3aKOH MHEpUUH. B3aumoencTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS] CKOPOCTH JBM)KEHUS TEIl.
Macca kak Mepa HUHEpPTHOCTH Teja
34 ###Par#H##notHocTs BemecTBa. CBsA3b IUJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOUIbIO AMHAMOMETPA
3.7 #H##Par### SIBnenue tarorenus u cuia Tsokectu. Cuna
' TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeecomocTh
38 Cuna tpenus. TpeHue CKOJIbXEHUS W TPEHUE IMOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 ##HPar###CroxeHne cui, HalpaBICHHBIX 10 OJHOU
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpeziesieHHe CKOPOCTH PABHOMEPHOTO  JIBHKCHHS
(mapwka B OKUAKOCTH, MOJEIU DIEKTPUIECKOTO
aBToMOoOWIIT W Tak pganee). OmpeneneHue cpemaHei
CKOPOCTH CKOJBXEHUS Opycka WIM [Iapuka TIo
HaKJIOHHOM IIOCKOCTH. OmnpenesieHue MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) Ipy>KUHbBI OT
NPUWIOKEHHON cuibl. OmNbITH, JAEMOHCTPUPYIOIINE
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT Beca Teja 1

XapakTepa COIIPUKACAIOLINXCs OBEPXHOCTEN

Du3NYeCKUe SBJICHUS B IPUPOJIE: TIPUMEPBI ABUKEHUS C

3.11 Pa3TMYHBIMHU CKOPOCTSIMH B KHBOW M HEXKUBOU IIPUPO/IE,
JIEWCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI U TA30B

4.1

Hasnenue tBEpAoro Tema. CrocoObl yMEHBIICHUS W

YBCIUMUYCHUA NABJICHUS

4.2

JaBnenue rasza. 3aBUCUMOCTh JaBJIEHHMS Trasza OT

00bEMa, TeMIiepaTypbl

4.3

[Tepenada naBineHus: TBEPABIMU TEIIAMH, KUIKOCTIMHU U

razamu. 3akoH [lackang. [IlHaeBMaTuueCcKe MaIIUHBI

4.4

3aBI/ICI/IMOCTb JaBJICHUS JXKHUIAKOCTHU OT FHyGI/IHbI.
I'mapocratuyeckuit napajiokc. CooOmraronuecs

cocyasl. ['mapaBanyeckue MEXaHu3Mbl

4.5

Atmocdepa 3emnum u  arMocepHOe JIaBJICHHUE.
[Ipy4rHBI  CyIIECTBOBAHMS BO3AYIITHOW  00OJIOYKH
3emiu. Omneit Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOrO JaBJIEHUS OT BBICOTHI HAJ| YPOBHEM

Mopst

4.6

N3mepenne armochepHoro mamieHus. [Ipubopsr mist

U3MEpeHus: aTMOC(EpPHOro 1aBICHHUS

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOIPYKEHHOE B HHX
Teno. BrlTankuBaromasi (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBaHnue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJAE OT
00béMa TOTPY)KEHHOW B IKHUAKOCTh 4YacTH Teja.
OrnpezenieHre BBITAIKUBAIOMIEH CUJIIBI, JEUCTBYIOIICH
Ha Telo, MOrpykEéHHoe B JKUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TeJI0 B JXHUAKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOUIEH
CHJIBI, ICHCTBYIOIIEH Ha TEJIO B KHIKOCTH, OT 00bEMa
MOTPYKEHHOM B )KMJAKOCTh YACTH TE€JIA U OT IIIOTHOCTH
xuakoctu.  KoHcTpympoBaHue — apeomeTpa WM
KOHCTPYMPOBAHUE JIOAKM U  OIpeaereHue  e€

TPYy30MOABEMHOCTH

4.10

Odusnyeckue  SBIEHUS B TNPUPOJE:  BIHUSHUE
atMoc(epHOr0 JaBIIGHUS Ha IKUBOM OPraHU3M,

MJIaBaHUE PHIO

411

TexHU4YecKne YCTpONCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIITHEBON HACOC,

apeoMmeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanundeckas pabora

52 MexaHu4decKkasi MOIIHOCTb

53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHas

' TIOCKOCTH. [IpaBuiio paBHOBecHS phlyara

5.4 [IpumeneHue nmpaBusa paBHOBECHs pblyara K OJ0Ky
«3omoroe  mpaBwio»  MexaHukh. KoaddummeHT

9.5 IOJIE3HOTO  JelcTBUA ~ MexaHu3moB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHManpHast YHEPTUU TEJa, MOTHATOTO HAJ 3eMIIEN

5.7 Kunerndeckas sHeprus

58 [Tonnas mexaHudeckas sHeprus. 3aKOH U3MEHEHHUS U

COXpPaHCHUMA MEXaHHUYECKOMH OHCPIruun




5.9

[IpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOTHl CWIBI TPEHHUS TNPH
PaBHOMEpPHOM JIB)KEHMM Te€ja I0 TOPU30HTAIbHOU
noBepxHoctu. MccienoBanue ycloOBUM PaBHOBECHUS
pbryara. Mamepenue KIIJ[ HakIOHHON TJIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

®dusnueckue SBICHUS B IPUPOJE: pblYard B Teje

YCIO0BCKa

5.11

TexHuueckne yCTpOMCTBa: pbluar, MOABWKHBIA U
HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IMJIOCKOCTh, ITPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs BewlecTBa. Macca U pa3Mepsl
MoOJIeKyJl.  OIBITBL, IMOATBEPXKAAOIIAE OCHOBHBIE

MOJIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH

6.2

Monenu TBEpAOro, SKUAKOTO U  Ta3000pa3HOro
cocTosiHMM BemiecTBa. Kpucrammueckue u amopQHbIe

TCIa

6.3

OOBsicHEHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPIBIX TEI
Ha OCHOBE TIOJIO)KEHHH MOJICKYJISIPHOKUHETUYECKOU

Teopuu

6.4

CMmaunBaHue 1 KalnuJIIAPHBIC ABJICHUA

6.5

TemoBoe pacimipCHuC U CKaTUC

6.6

Temneparypa. CBs3b TeMmIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O IBMXXCHUA YaCTHIL




BrytpeHnHss JHEPTHUSL. CriocoOsr U3MEHEHUs

6.7 BHYTPEHHEH HSHEpPTruM: TeIuionepeaadya U COBEPIICHUE
paboTsl
5.8 Buner TervIonepe1ayn: TEIJIONPOBOJHOCTb,
' KOHBEKIIMSI, 3ITy4YeHUe
KomuuectBo  TemnoTel. YaenbHas — TEMIOEMKOCTb
6.9
BEIIeCTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
6.11 [InaBneHne W  OTBEpJEBAHHE  KPUCTATUITMUYECKUX
' BEIIECTB. Y AeNbHas TEIIOTa MJIaBICHUS
[MapoobOpa3zoBanue u KoHAeHcanusa. VcmapeHue.
6.12 Kunenne. VYpenpHas TemioTa mapooOpa3OBaHUS.
' 3aBUCUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpuntuner  paGoTel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JBUratess. TeraoBble ABUTATENN U 3alIUTa
OKPYKaroIlEe Cpebl
3aKOH COXpaHEHUs M TPEBpPAILCHUS DHHEPruud B
6.16
TEIJIOBBIX MPOIIeccax
[IpakTrueckue pabOTHI:
HHHPar###0ONBITEl O OOHAPY)KEHUIO JEMCTBUS CHII
MOJIEKYJIIPHOTO TPUTSKECHUSI.
#HH#Par###0npIThl IO  BBIPAIIUBAHUIO KPUCTAJUIOB
6.17 MMOBAapPEHHOM COJIM WJIM caxapa.

#HHHPar###ONBITEIL MO0 HAOIMIONEHUIO  TEILIOBOIO
paclIUpEeHUs ra30B, JKUAKOCTEN U TBEPABIX TEI.
###Par###Onpenenenne nqaBaeHus BO3Iyxa B OaljloHe

HIIpHILA.




#HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBHUCHUMOCTD
JABJICHUS BO3JlyXa OT €ro o0bhEMa W HarpeBaHUs WIIU
OXJIAXKJICHHA.

##HPar###11posepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHUJIKOCTH B
TEPMOMETPHUUECKOU TPyOKe OT TeMITepaTyphl.
###Par###HaOmonenne  W3MEHEHUsT  BHYTPECHHEH
DHEPruM Tella B pe3yabTaTe TEIUIOoNepeaayu U paboThI
BHEIIIHUX CHII.

###Par### IccnenoBanue SBIEHUS TEIJIOOOMEHA TP
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par###0npenenenue KOJINYECTBA TEIIOTHI,
MOJIyYEHHOTO BOJIOM TpHU TEMJIO0OOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

###Par###Onpeneneaue  yaeabHONH — TEMIIOEMKOCTH
BEILIECTBA.

#H#Par###ccnenoBanue mpoliecca UCTIapeHuUs.
###Par###OnpeneneHue OTHOCUTEITLHON BIIAXXHOCTH
BO3/IyXa.

#H#Par###0npenenenue yAEIbHOU TEILIOTHI

IIJ1aBJICHUA JIbAA.

6.18

dusnyueckue SBICHUS B TPUPOAC: MOBEPXHOCTHOE
HATSAXKCHUC W KaAIWJUISIPHBIC SABJICHHUA B IIPUPOJL,
KPHUCTAILJIBI B IPUPO/IE, n3nydeHune ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHWE POCHI,

TyMaHa, uHesl, CHeTa.

6.19

TexHuueckne yCTpOMCTBA: KANWJUISPBL, MPUMEPHI
HCIIOJIb30BaHUs KPUCTAILJIOB, KUAKOCTHBIN TEPMOMETD,
JaTYUK TCEMIICPATYpbl, TCPMOC, CHCTCMa OTOIIJICHUSA
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

JBUTATENh BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnekTpusanusd Teil. [[Ba poaa 3IeKTpUUECKUX 3apsioB




B3aumopelictBue 3apsbkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTBH CHJIBI B3aUMOJICHCTBHSI 3apsKEHHBIX TEI
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEXKIY TEIaMu)
DIIEKTPUYECKOE noJe. HanpsioxkéanocTth

7.3 9JIEKTpUYECKOTOo mojs. [IpuHImMMm  cymepro3uiuu
DIIEKTPUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »iaeKTpUYECKUX 3apsa/ioB. DJIEMEHTAPHBIN

7.4 anekTpudeckuid 3apsia. Ctpoenue aroma. [IpoBogHUKH
U TUDJICKTPUKHI

7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

- OJIEKTPUYECKUH  TOK.  YCJIOBHUS  CYIIECTBOBAHUSA

' IIEKTPUUYECKOTO TOKA. MICTOYHMKN OCTOSTHHOTO TOKa
erictBus 3JIEKTPUYECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPHUYECKHUH TOK B
KUAKOCTAX U razax

- Onektpuyeckas 1enb. Cuiia TokKa. DJIEKTPUYECKOE

' HanpsDKEeHUe
29 CornpoTuBieHune MIPOBOJIHHUKA. VY nensHOE
' COTIPOTUBIICHUE BEIIECTBA

7.10 3akon OMa aJis yyacTKa Lenu
[locnenoBarenbHOE W  MapaieNbHOE COCAMHEHHUE

7.11
MPOBOJIHUKOB
PaGota m MOUIHOCTH S3JEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

213 DIIeKTPUYECKHUE METH W MOTPEOUTENN AICKTPHUICCKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHuThI. B3anmoelicTBre MOCTOSHHBIX

7.14
MarHuToB
MarnutHoe mnoje. MarHutHOe mosie 3€eMJIM U €ro

7.15
3Ha4YeHHe JUIs )KU3HU Ha 3emiie

216 OnbiT Opcrena. MarHuTHOE TOJIE AJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArHuToOB B TCXHHUKE




JlelicTBME MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEb MOCTOSIHHOTO TOKa. Vicrons3oBanue

A AJIEKTPOJIBUTATENCH B TEXHUYECKUX YCTPOMCTBAX M HA

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  BJIEKTPOMArHUTHOU
7.18

uHaykuuu. [pasumno Jlenna

DIIEKTpOTreHepaTop. Crioco0mr MOJTy4YECHUS
7.19 JJICKTPUYECKON  DHEPruu.  DJEKTPOCTAHIMK  Ha

BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI IO HAOTIOACHUIO DIIEKTPU3AIIUH TSN MHTYKITUEH

U TIPU CONPUKOCHOBEHUH.

UccnenoBanue NOEUCTBUS AJIEKTPUYECKOTO TOJSI HaA

MPOBOJAHUKH U TUIIEKTPUKU.

COopka u mpoBepka pabOThI AIEKTPUYCCKOU IEIH

MOCTOSIHHOTO TOKA.

W3mepeHue u peryInpoBaHHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalPsHKEHHUS.

UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HWIYIIETO

yepe3 pe3ucTop, OT COMPOTUBIEHUS pe3ucTopa H
290 HaIpPSDKEHUS Ha Pe3UCTOpe.

Onpitsl, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb
AIIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAH MTONIEPEYHOI0 CEYEHUs U MaTepuaa.
IIpoBepka TmpaBHiIa CIOKEHMS HAIPSOKCHUN IIPU
IIOCIICIOBATEIbHOM COCAMHEHUH [IBYX PE3HCTOPOB.
[TpoBepka npaBuiia A CHIIBI TOKA IPU NMAapaJlICIIbBHOM
coeMHEeHUU pe3uctopoB. OmpeneneHne  padOTHI
IIEKTPUYECKOTO TOKA, HUAYHIETO YEpe3 PeE3UCTOp.
OnpeneneHue MOLIHOCTH — DJIEKTPUYECKOTO  TOKA,
BEIZIEIISIEMOU Ha pes3ucrope. HUccnenosanue
3aBUCHUMOCTH CHJIbI TOKA, UIYILIETO YEPE3 JIAMIIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBartens.




I/ICCHGI[OBaHI/Ie Mar"gHuTHOI'O B3aHMO,Z[€I>'ICTBI/I}I
MOCTOSTHHBIX MAarHUTOB. V3yuyeHHWe MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
paznenenuu. UccnenoBanue AeMCTBUS AIEKTPUUIECKOTO
TOKa Ha MarHUTHYIO CTPEIIKY. OneIThI,
JEMOHCTPHUPYIOIINE 3aBHCUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKAa M HAaIpaBJICHWs TOKa B KaTymke. M3ydenue
I[eﬁCTBHH MAarauTHOIO IoOJisk Ha HNPOBOAHUK C TOKOM.
KonctpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIS. N3zmepenne KITI
BHGKTpOI[BHFaTeJIBHOfI YCTaHOBKH. O1BITE 10
HUCCIICAOBAHUIO ABJICHUS SHGKTpOMaFHHTHOﬁ
UHAYKIUU: UCCIIEJOBAHHE W3MEHEHUN 3HAueHus U

HaIlpaBJICHUA HHAYKIIHOHHOT'O TOKa

duznueckue SBICHUS B npupoac: JSJICKTPUYCCKUC

ABJIEHUSI B aTrMocdepe, DJIEKTPUYECTBO  IKUBBIX

7.21 OpraHW3MOB, MAarHUTHOE TI0JIe 3eMITH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO NOJISA /17151 )KU3HU Ha 3eMJIE, ITOJIIPHOE
CUsIHUE
TexHu4eckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIepMeETp,
BOJITMETP, PEOCTAT, CYETUUK HIEKTPUIECKOMN SHEPIUH,
— JJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTelIbHbIE
' AJIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
IPEIOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUIATEID
IIOCTOSIHHOT'O TOKa, TEHEPAaTOp OCTOSHHOIO TOKA
9 KIIACC
Kon Kon
IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
pazzena JJIEMEHTa
8 MEXAHUWYECKUE ABJIEHUA




Mexanuyeckoe JBWKEHUE. MarepuanabHas ToYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE ABHKEHHE
#H#Par##HHepaBHoMepHOE IPSIMOJIMHENHOE
8.4 nekeHne. CpeqHssi 1 MTHOBEHHAs! CKOPOCTh Tea Ipu
HEPABHOMEPHOM JBUKCHHUH
85 VYckopeHue.  PaBHOYCKOpEHHOE — NPSAMOJIMHEHHOE
' JBUKECHHE
8.6 ##HPar###Croboanoe manenue. OnbiTel [Nanunes
###Par###PaBHoMepHOE JTBUXKEHUE IO OKPYXKHOCTH.
8.7 [Tepuon u gacrora obOpamieHus. JluHeitHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe YCKOPEHNE
8.8 [lepsrlii 3akoH HproTOHA
8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH HeroTona
8.11 #HH##Par###] [pyuHIMIT CYynEepIO3UITUN CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHHUS: cUJia TPEHUS CKOJIBXCHHS,
813 CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIBI TPEHUS
8.14 #H#HPar####Cuia  TSOKECTM W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
8.15 Jemwxenne tmmaHer Bokpyr Connma.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue MaTepualbHOW  TOYKH. AOCONIOTHO
' TBEPJIOE TEIIO
8.17 ###Par###PaBHoBecue TBEPAOTO TeMa C 3aKPEIIEHHON
' OChI0 BpanieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmmynbe Tena. U3menenne umiynbca. IMIyabe CUTb
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 #HHHPar###PeakTUBHOE IBIKEHNE
8.21 Mexannueckasi paboTa U MOIITHOCTh




8.22

PaGota cun Ttsbkectn, ympyroctd, TpeHus. CBs3b

SHEPTUu 1 paboThl

8.23

HOTGHI_II/Ia.HBHaH OHCpruda TCJIa, MOAHATOrO HaxA

MOBEPXHOCTHIO 3eMJIU

8.24

[ToTeHManbHas SHEPTUsl CHKATOM MPY>KUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU DHEPrUUn

8.26

H#HPar####3aKoH coxpaHEeHUsI MEXaHUYECKON dHEPrun

8.27

[IpakTuueckue pabOTHI:

Omnpenenenne cpeaHel CKOPOCTH CKOJMBKEHUS OpycKa
WIA JBMKCHUS IIApUKA IO HAKIOHHOM TUIOCKOCTH.
OmnpeneneHne yCKOPEHUs Teja Mpyu PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM  JIBIDKCHHMHM  0€3  HavaJbHOU
CKOpOCTH.

[lpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JABHUKCHUU 663 HadaJIbHOU CKOPOCTHU IIYTHU OTHOCATCA
Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
IIPOMEXYTKH BPEMEHH OJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CHLTBI TpEeHUs
CKOJIB’)KCHHUA OT CHJIBI HOPMAJIBHOTO  JAaBJICHUA.
Onpenenenne kodPUIIMEHTa TPEHHUS CKOJIBKCHHS.
Omnpenenenue XECTKOCTH MNpykuHbL. OnpexneneHue
paboThI CHIIBI TPEHHsI TIPH PABHOMEPHOM JIBUIKCHUHU
TeJa 1Mo TOPU30HTAIBHOM MoBepXxHOCTH. Onpenenenme
paboThl CWJIBI YINPYTOCTH TpPU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXKXHOI'O U IIOABUXHOI'O

OJIOKOB

8.28

dusndeckue SIBICHUS B nmpupoac: MpUJIUBEI U OTJIIMBEI,
JABMKCHUEC INIIIAHCT Conaeunoi CUCTCMbI, PCAKTUBHOC

JABVXCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI




9.1

KosnebarensHoe NIBIDKECHHUE. OcCHOBHEIE
XapaKTepUCTUKU  KoJeOaHWH: TepHoj, YacTora,

aMILIMTyaa

9.2

MaremaTuyeckuii M TNPYXKUHHBIA ~ MasiTHUKH.
[IpeBpamenue  3Hepruw  mpu  KojeOaTeTbHOM

JABHMXKXCHUN

9.3

3aryxatomue Konebanus. BeiHyXIeHHBIC KOeOaHMs.

Pe3onanc

9.4

Mexannyeckne BOJHBL. CBOWCTBA MEXaHMYECKHX
BoJH. [IpomonbHble M momepedyHble BOJHBI. J[nuHa
BOJIHBI u CKOPOCTb e€  pacmpocTpaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

NHuppa3Byk u yabpTpa3Byk

9.7

[IpakTuueckue pabOTHI:

OnpeneneHue 4YacToThl W IepuoAa  KoJjeOaHHi
MaTEMaTHYECKOT0 MasiTHUKA.

OnpeneneHue 4YacToThl W IepuoAa  KoJjeOaHHi
IPYKMHHOI'O MasiTHUKA

HccnenoBanne 3aBHCHMOCTH Tiepuoja KoJjeOaHHi
NOJBCIIEHHOTO K HUTH TIpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBHCHMOCTH Tiepuoja KoJjeOaHHi
IPY’KMHHOTO MasTHHKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoiebaHuih  Tpy3a,
IIOJIBEIIEHHOTO K HUTH, OT MACChI IPy3a U KECTKOCTH
npyxuHel.  V3MepeHue  ycKopeHuss CBOOOJIHOTO

MageHust

9.8

®usnyecKkue sIBICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI,

IIyHaMH, 3XO0

9.9

TexHuueckrue YCTPOMCTBA: 3XO0JIOT, HMCIOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




1041 DNIEeKTPOMarHUTHOE MoJje. DJIeKTPOMAarHUTHHIE BOJTHBI.
' CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBHIX BOJIH
10.3 DneKTpoMarHuTHas npupoja cBera. CKOpoCTh CBETa.
' BonHoBBIE CBOMICTBA CBETa
[IpakTuueckue pabOTHI:
10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIBHOTO TesedoHa
Ouznyeckue SBICHUS B MpHUpPojAE: OHUOIOrMYEcKOe
10.5 NEUCTBHE  BHJIMMOTO,  YJIbTPaQUOIIETOBOTO U
PEHTIE€HOBCKOIO U31y4eHUN
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHMUE
' 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmosiens cBeta. MICTOUHHMKYM cBeTa
11.2 [TpsimonuHeHOe pacipocTpaHeHHUEe CBETa
113 Otpaxenne cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KEHUS CBETa
114 [Ipenomnenue cBeTa. 3aKOH NPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
115 JInnza. Xop jrydeii B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MAKPOCKOMA U
11 ' TeJecKora
117 I'maz kak onrudeckass cucrema. biau3opykocTs U
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HpoTOHA.
' CroxeHue cnekTpaibHbIX IBETOB. /lucnepcus ceera
[IpakTuyeckue paboOTHI:
#H#Par###l1cciienoBanue 3aBUCHUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJia aJICHHUS.
#H##Par###13ydeHne XapakTEPUCTHUK H300paKCHHS
IpeMeTa B IIIOCKOM 3epKajie.




#H#Par###1ccienoBanue 3aBUCHUMOCTH yria
NPEJIOMIICHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
IPaHUIIE «BO3JyX — CTEKJION.

#H#Par### lonyuenne HM300paXeHUH C TMOMOIIBIO
coOuparome TUH3HI.

#HH#Par###Onpenenenue (OKYCHOTO pacCTOSIHUA |
OTNITUYECKOM CHIIBI COOMpPAIOIEH JTMH3HI.
HHHPar###ONbBITEL IO pa3NioKeHUI0 OeJoro cBeTa B
CIIEKTP.

H##HPar###OnbITHl 0 BOCIPUSATUIO 1[BETA MPEAMETOB

MIPU UX HAOJIIOJICHUN Yepe3 I[BETOBbIC (PUITBTPHI

®dusnyeckue aBjieHus B mpupoze: 3atMenust CoJiHIa u

11.10 JlyHbI, IIBETa TEN, ONTUYECKUE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamxyra, MUPax)
111 TexHuueckne  yCTpOMCTBA: OYKH,  TEPHUCKOT,
' dboroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 Onbiter Pesepdopna u mmanerapHas MOJENIb aToMa.
' Mogens aroma bopa
122 Ucnyckanue u nornomnieHue cBera aromMoM. KBaHTEHIL
' JIuHeityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3IydeHUs
194 Ctpoenne aromHoro sjapa. HykinonHas Mojaenb
' aTOMHOTIO sapa. M3oTonsl
12 125 PagnoaktuBHble nipeBpaienus. [lepuon nomypacmnana
' ATOMHBIX s17EP
126 Snepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOTO YHUCEI
OHeprusi CBsI3W aTOMHBIX siaep. CBs3b Macchl U
12.7
SHEPruu
128 Peakuum cunTe3a w  genenus saxpep. McTouHukH
' sHepruu CoyHIA U 3BE3]
129 Slnepnas osHepretuka. JlelicTBHE paaMOaKTHUBHBIX

H3queHHﬁ Ha JXUBBIC OPTraHU3Mbl




12.10

[IpakTuueckue pabOTHI:

HabmiofgeHne CIUIOMIHBIX M JIMHEHYaTBIX CIIEKTPOB
U3ITyYEHUS.

HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUM YACTHIIBI
10 TOPMO3HOMY ITyTH (TI0 poTorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11

®dusnueckue SBICHUS B IMPUPOAC: €CTECTBCHHBIN
PaauoOaKTUBHBINA ¢on, KOCMHUYECKHE JIy4H,
PaAMOAaKTUBHOE H3JIyYE€HUE INPUPOAHBIX MHUHEPAJIOB,
JICUCTBUE PAAMOAKTUBHBIX H3JIYYEHHU Ha OpPraHu3M

YCIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUIYAIbHBIN 1O3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTam
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszopanust Ha ocHoBe PT'OC

[lonumanue ponu (GU3UKK B  HAYYHOM KapTUHE  MHPa;
c(hOpPMHUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUM O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUI IPUPOJBL, O POJIU IKCIEPUMEHTA B
¢uzmke, O cHCTEMOOOpa3ywIieii poau (GU3NKA B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKM U TEXHOJIOTUH, 00 3BOJIOIUH
(bU3UYECKUX 3HAHUW U WX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJEC POCCHMCKHX M 3apyOeKHBIX Y4EHBIX-
(hU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB OKPYKAIOIIETO

MHUpa, pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O ABUKEHUU KakK
croco0e CyIIEeCTBOBaHHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOU
TEOPUH CTPOEHUS BEIIECTBAa, O (U3UYECKON CYITHOCTH SIBICHUH
npupoAbl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3nyaTh SBJICHHUS TIO OINUCAHHUIO UX
XapaKTepHBIX CBOMCTB W HA OCHOBE OIMBITOB, AEMOHCTPHUPYIOIIUX
IaHHOE (PU3MUECKOE SIBIICHHE, YMEHHME paclio3HaBaTh MPOSIBICHHE
M3Y4YCHHBIX (U3NYECKUX SIBJICHUI B OKpY)KAIOLEM MHUpPE, BbIIEISSA

WX CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMM TOHSTUIHOTO ammapara U CHMBOJIHYECKOTO
si3bIKa (PU3UKU U MCTOJIH30BAHUE UX JJISl peUICHHs Y9eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U

MMpOLECChI, UCIIOJb3YHd (byH,Z[aMGHTa.HBHBIe U OMITUPHUYCCKUC 3aKOHBIL

YMeHHe OmNHCHIBaTh HM3Y4YCHHBIE CBOMCTBA Tel W (pu3nueckue

SABJICHUS, UCIIOJIB3YA (1)I/IBI/I‘ICCKI/IC BCJIIMYHUHBI

Brnanenne ocHOBaMHM METOAOB HAYYHOTO IIO3HAHHUS C Y4ETOM
co0uroIeHHst TpaBuil 0€30MacHOro TpyAa: HabIroAeHne (PU3NUECKUX

SIBJICHUI:




YMEHHUE CaMOCTOSITEIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS MO0 WHCTPYKIIMHU, ONUCHIBATH X0/
OIIBITA U 3alUCHIBATh €0 PE3YIbTATHI, (POPMYIUPOBATH BBIBOABI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEJIMYMH: YMEHHE IUIAHHPOBATh HW3MEPEHUS, CaMOCTOSTEIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIHH,
BBIUHCIIATh 3HAYCHHWE BEIWYMHBI M AHAIW3UPOBATh IIOJYy4YCHHBIE
pe3yiabTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH Pe3yJIbTaTOB
W3MEPEHHUI;

MIPOBEACHUE HECIIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM;
CaMOCTOSITEJIBHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
IIPOBOJUTHL  MCCIEJOBAHUE II0 HHCTPYKLUHU, IPEACTaBIATh
MOJTyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIIMYMH B BUJE TAOIUI] U
rpadMKoOB, YUUTBHIBATh IOTPEIIHOCTH, JI€JIaTh BBIBOJABI IO

pe3yiabTaTaM HCCICIO0OBaHNA

[TonnManne  XapakTepHBIX CBOWCTB  (PU3HUECKUX  MOJEJeH
(MaTepuasibHas TOYKA, aOCONIOTHO TBEPAOE TEIO, MOJICTH CTPOCHHS
ra3oB, JKUJIKOCTeW M TBEPABIX TeJ, IUIaHETapHas MOJENb aToMma,
HYKJIOHHad MOZACJIb aTOMHOI'O ;Iz[pa) U YMCHHUC NPHUMCHAITH UX IJIA

00BsACHEHUS (PU3UYECKUX MPOIECCOB

YMmeHue oObACHATh (PU3HUYECKHE MPOLECCH U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyalludl IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICCTBCHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha W3Y4YEHHBIE CBOICTBa
(Gu3n4ecKkux sBIECHUHM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENHN

YMeHne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHUN),
UCTOJNB3ys 3aKOHBI W (opMynbl, CBs3bIBaIOIIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCHIBATh KPATKOE YCIIOBHE 3aayH,
BBISIBIISIT HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIC TSI €€ PEIICHHSI, HCIIOJIb30BaTh CIIPABOYHBIC TaHHBIE,
MMpOBOAUTH paC‘-IéTBI U OLCHHUBATL PCAIMCTUYHOCTDL IMOJIYYCHHOI'O
3Ha4YCHUs (PU3MUECKON BETUYNHBL, YMEHHE OTIPEACIISTH PA3MEPHOCTh

¢u3nUecKoil BeTUUNHBI, TOJTYYEHHON NPU PEIICHUH 33/1a4H




VYMeHHe XapaKTepu3oBaTh NPUHIOWIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHUCIJIE OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX TPOIECCOB IT0 UX OMUCAHUIO, HCIIOIb3YS 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBICHHM U HEOOXOIMMble (U3NUYECKHe

3aKOHOMCPHOCTH

10

YMeHHe HCIONb30BaTh 3HAaHUS O (DU3WYECKUX SIBICHUSIX B
MOBCEHEBHON KM3HM Il oOecriedeHus: O€30MacHOCTH IpH
oOpamieHUM ¢  OBITOBBIMH  TNPUOOpaMH H  TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHEHUS 370pPOBbS M COONIIOJICHHS HOPM
HKOJIOTUYECKOTO TOBEIEHHUS B OKpPYKAIOIIeW Cpeie; MOHWMaHHE
HEOO0XOAUMOCTH TPHUMEHEHUS JOCTHKEHUN (DU3UKU M TEXHOJOTHMA

AJIA palifuOHaJIBHOT'O IPUPOAO0IIOJIb30BAHUA

11

OneIT moucka, MpeoOpa3oBaHUA U TMPEACTaBICHUS HHGOpMAIUN
($uU3MYEeCKOTO COMEpKaHUs C HCIOJNb30BaHUEM HH(POPMALOHHO-
KOMMYHHKATUBHBIX TEXHOJOTHI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW WH(OpPMAlMM HAa OCHOBE HMEIOIIMXCS 3HAHUN U
JOTOJHUTENBHBIX ~UCTOYHHUKOB; YMEHHE HCIIOJIb30BaTh  IIPU
BBITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO JUTEPATYpPY
(bu3MYECKOTo Coep KaHUsI, CIIPAaBOUYHbIE MaTEPHUAIIbl, PECYPChI CETH
WutepHer; BnajgeHue 0a30BBIMH HABBIKAMU  NPEOOpazOBaHUSA
nHpOpManuu W3 OAHOM 3HAKOBOM CHCTEMBI B JPYTIyH0; YMCHHE
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIECHHUS Ha

OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIbKMX HCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannyeckoe ABWXKEHHE. MarepuanbHas Touyka. Cucrtema oOTcuU€Ta.
. OTHOCHUTEILHOCTD ABHUKCHUA
PaBHOMepHOE 1 HepaBHOMEpHOE aBMXKeHHE. CpeaHsis CKopocTh. DopMyna s
1.2 BBIUUCIICHUS CpeaHeit ckopocTh: V = S/t
PaBHOMEpHOE MPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPIMHATHI T€Ia OT
BPEMEHH B CIy4yae paBHOMEPHOI'O MPSIMOJIMHEHMHOTO IBHKEHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCHMOCTH OT BPEMEHHU ISl MPOCKIUU CKOPOCTH, MPOCKIIHH
nepeMenieHusi, MyTH, KOOPAMHATHI NpPHU PaBHOMEPHOM MPSMOJIUHEHHOM
JBUKCHUN
3aBHUCHUMOCTh KOOPJMHATHI Tella OT BPEMEHU B CIIy4ae PaBHOYCKOPCHHOTO
MPSIMOJIUHEITHOTO JIBUKECHHUS:
2
Sy(f)=vy, s+ ay= ;
2
@opmyJibl Uil TPOCKLUHMU NEPEMEIIEHHS, TPOCKIUU CKOPOCTH M IPOCKLIHMH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM Ui MPOEKIUH YCKOPEHHsI, MPOEKIIUU
CKOPOCTH, MPOEKLUHU TIepeMelleHUs, KOOPIAWHAThl MPU PaBHOYCKOPEHHOM
HpHMOHHHGﬁHOM ABHUKCHUN
CBobOoaHoe nagenne. opMyIibl, OMHICHIBAIONIUE CBOOOTHOE TAJICHHE TeTa 10
15 BEPTUKAIM (IBM)KCHHE Tela BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpEMEHH ISl MPOEKUUH YCKOPEHUS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJACHUHU Tella IO

BEPTUKAIN

CKopocTh paBHOMEpPHOTO JIBUKEHHUS Tejla IO OKpyKHOcTH. HampasieHue
CKOpOCTH.

@dopmyna A BBIUUCIEHHUS] CKOPOCTH 4epe3 pajnyC OKPYKHOCTH WM IEPUOJ

oOparnieHus:
2nR
b=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIHLHOTO

yckopenus. @opmyra 1715 BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
“ R
®dopmyiia, CBSI3bIBAIONIAs IEPHO U YACTOTY OOpAILCHUS:
v = L
T
Macca. [TnotHocts BemectBa. @opmyna A BBIYUCICHUS TIIIOTHOCTH:
_m
1.7 V
18 Cuia — BexkTopHas ¢puzudeckas BenndnHa. CI0KeHHE CHT
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, 1EHCTBYIOIEN
Ha TeJo
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =-Fi
112 Tpenue nMokost U TpeHue CKoJIbkeHus. DopMyIia 17151 BBIYUCICHUS MOYJISl CUITbI

TPCHUA CKOJIbXXCHUSA:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIpYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:
my -M,
F=G L1 _2
R
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSL.
1.14
®opmyna A BHIYMCICHUS CHIIBI TSKECTH BOJU3U MOBEPXHOCTH 3emun: F =
mg.
JBmxenue mianet BOkpyr Connua. [lepBas kocMuyeckasi CKOPOCTb.
HesecomocTs u nieperpysku
Hmnynbe Tena — BeKTopHast (pru3nyeckasi BeIMUMHA.
1.15 pP=mi
Nmnynbe cucrems Ten. U3Menenue nmnyinbca. MMIyabe cusibl
3aKOH COXpaHEHMs UMITYJIbCA JUIS 3aAMKHYTON CUCTEMBI TEN:
1.16 P=nyU +i, Uy =const
PeakTuBHOE IBUXKECHUE
Mexannueckas pabota. @opmyia Al BEIYUCIECHUS paObOThI CUITBI:
A=Fsoos0
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
Kunernueckas 1 noreHanbHas sHeprusi. Dopmyna 11 BIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema 0 kuHeTHUUECKOM SHEprun. Popmysia 115l BBIYUCICHUS
HOTGHHHaﬂbHOﬁ SHCPTruu TCja, MOAHATOIO

Hag 3eMIIEH:

E,= mgh

MexaHuveckasi SHEPIUs:

E=E;+E p
1.19 3 .
aKOH COXpaHEHUsI MeXaHuueckou sueprun. Gopmyna ajig 3aKkoHa
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpanieHne MexaHMYECKON SHEPTUU IPU HAIMYUU CUIIBI TPEHHUSI.
[IpocTble MexaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHUKHU.
Puruar. Moment cuitsl: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHBIN 1 HenoABWKHBINM Ooku. KIT/] mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBrieHune TBEPIOTO Tena.
®opMya 7151 BBIYMCIICHUS 1aBJICHUS TBEPAOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTraTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyiia 715 BBIYKUCICHUS JABJICHUS! BHYTPH KUJIKOCTH:
P=pgh+p,
1.22 3akoH [lackans. ['mapaBnruecknii mpecc
3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BBITAIKUBAIOLIECH CHIIBI,
1.23 JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh HJIM I'as3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CyadOB M BO3QYyXOIlJIaBaHUEC

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KoJieOaHUH.

®opmyna, CBA3BIBAIOLIAS YACTOTY M MEPUOJI KOJICOaHU:

1.25

MaremaTuueckuii ¥ TNPYKUHHBIA MaATHUKH. [IpeBpaiieHuve sHepruud mnpu

KOJIE0ATEIIbHOM ABUXCHUN

1.26

3aryxatomue Konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpogonbHbIE U TTONIEpeYHbIe BOJIHBI. J[JIMHA BOJHBI U

CKOpOCTh PacpOCTPaHEHUS BOJHBIL:

L=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpaskeHUE 3BYKOBOI BOJIHBI Ha TPaHMILIE

nByX cpel. MHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpenHell MIOTHOCTH BEIIECTBA; apXHUMEIAOBOUM CHIIBI; KECTKOCTH
NPYXKUHBL, KOA(PUIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIBI TPEHUS, CUIIBI
YIPYTOCTH; CPEAHEN CKOPOCTH JBHKEHMs OpycKa 10 HAKJIIOHHOM MIJIOCKOCTH;
YCKOpeHHs Opycka MpH JBHKEHUH MO HAKJIOHHOW IUIOCKOCTH; YacTOTHl U
nepuosia KojeOaHMl MaTeMaTH4eCKOro MasTHHKA; YacTOThl M Iepuoja
KoJIeOaHU MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha phIyar;
paboThI CHIIBI YHPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HENOABHKHOIO
610Ka; pabOThI CHUIIBI YIPYTOCTH MPHU MOABEME IPy3a C MOMOIIBIO MOIBUKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHOH
YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMaJIbHOTO aBJIEHUS U
OT pOJ1a MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT CTEIIEHU
nedopmanuy Npy>KUHbI; YCKOPeHUs: OpycKa OT yrila HakJIOHA HalpaBIsIOIIeH;
nepuoJia (4acToThl) KOJI€OAaHNH HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; NIEpuoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH TepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHsI pbldara

1.30

Dusuueckue 6J1EHUL 8 npupoc)e.‘ MNpUMEpbl ABUXXCHUA C PaA3JINYHBIMH

CKOpPOCTSIMM B )KMBOM U HEXKUBOM MPUPOJE, AJEHCTBUE CUIIBI TPEHUS B IIPUPOJIE




U TEXHUKE, MPWINBBI M OTJIMBBI, ABM)KEHUE IUTaHeT CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUIKEHUE KUBBIX OPTaHU3MOB, PhIUard B TEJIE YEJI0BEKa, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCHIPUATHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHHUC, celicMuuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoiicmea: CIHAOMETP, NaTYUKU TOJOKEHHUS, PACCTOSHUS U
YCKOpEHUs, AUHAMOMETp, TOAIINUIHUKYA, PaKeThl, pblYar, MOJBWKHBIA H

HGHO,Z[BI/I)KHBII\/'I 6J'IOKI/I, HAaKJIOHHAA MJIOCKOCTb, IMPOCTHIC MCXAHU3MEI B 6BITy,

L3l COOOIIAIOITNECS] COCYAbl, YCTPOMCTBO BOAOINPOBOJA, THIPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMEeTp, IXOJOT,
UCIIOJIb30BaHUE yIbTpa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH  CTPOEHUSs

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUH BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

29 JIBmxkenue yactuil BemectBa. CBsI3b CKOPOCTH JABUKEHUS YAaCTHUI[ C

' TeMriepatypoii. bpoyHoBckoe nBrkenue, muddy3us

2.3 CmauvBaHuE M KallWUISIPHBIC SIBJICHUS

2.4 TemnnoBoe pacIMpeHHe U CKATHE

2.5 TennoBoe paBHOBecHe

25 Buytpennsas sueprus. PaGorta u Temonepenada Kak CHOcOObl M3MEHEHHUS

' BHYTPEHHEHN HEPruu

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanune wu oxnaxnenne Tten. KommdecTBO TemuoThl. Y enbHas
TEIIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHUsl PHEPrUU B TEIUIOBBIX Mpolleccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenune n konaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUM B MPOIIECCE
210 WClapeHuss W KoHJeHcauuu. Kumenwe KUAKOCTH. YenbHas TemioTa

napoo6OpasoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne u kpucrammzanusa. V3MeHeHWe BHYTPEHHEW OHHEPruu MpHu

IUTaBJICHUU U KpUCTAJJIM3allUN. VI[GJIBHEUI TCILJIOTA ITJIaBJICHUA !

2.13

BHyTpeHHsAs »Heprusi cropaHusi TOIUIMBA. YJAeNbHAas TEIJIOTa CrOpaHUS

tortuBa: 0 = Q/m

2.14

[Tpunnumne! padoTe! TeroBeix aurateneit. KIT/ remioBoro qsurarens

2.15

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMIOEMKOCTH METAIUIMYECKOTO WIMHPA; KOJIUYECTBA
TEIUIOTHI, IMOJIyYCHHOTO BOJOW KOMHATHOW TeMIleparypsl (hUKCHPOBAHHON
MacCpl, B KOTOPYIO OIIyIIEH HarpeTslii LWIMHIP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThiM LUIMHAPOM, IIOCJIE OIYCKAHMS €ro B BOJY KOMHATHOM
TEMIIEPATYPBbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YICIBHOM TEIIOTHI
mIaBiaeHus Jpna. McciaenoBaHue W3MEHEHHMS TeMIlEpaTypbl BOABL  IIpU
pa3IUYHBIX YCIOBMSAX; SIBICHUS TEIJIOOOMEHA NMPU CMEUIMBAHUU XOJIOAHOW U

ropstuel BoAbl; IpoLecca UCITapEHUs

2.16

Duzuyeckue aeneHus 6 npupooe: TIOBEPXHOCTHOE HATSHKEHNUE M KalWUISIPHbIE
SBJIGHUSI B IPUPOJIE, KPUCTAIBI B Mpupoe, uznydenue ConHia, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue  ycmpoucmea: — KallWUIAPbL,  NPUMEpbl  HCIIOIb30BaHUS
KPUCTAJIJIOB, )KUIKOCTHBINA TEPMOMETP, TaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIUICHHSI JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CTOpaHHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buja 3J1eKTpUUECKUX 3apsI0B

3.2

B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA JICKTPHUICCKOI'O 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anekTpuyeckoro mnois. IlpuHnumn

CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiioB. JleMCTBHE HIEKTPUUECKOTO TMOJA Ha

JJIEKTpUYECKUE 3apAabl. [IpOBOAHUKH U TUAIEKTPUKH




[TocTosaHHBIN AHeKTpUYECKU TOK. JlecTBUS AiekTpudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
3.8 3akon Oma 1y1s ydactka anektpudeckoit reru: | = U/R
ITocnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
1, =1, U=U,+U,: R=R,+R,
3.9 [TapannenpsHOe coeIMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=UsI=I+I;R=2.
2 2 ”
CwMmeniaHHble COETUHEHHS POBOIHUKOB
Pabota u momHOCTS AnekTpuaeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenua:
3.11 O=I"R-t
312 OneiT Opcrena. MarHUTHOE MOJE€ NPSAMOIO IPOBOJHMKA C TOKOM. JInHum
MarHMTHON UHIIYKIIUU
313 MarnuTHoe MOJ€ MOCTOSHHOIO MarHuTa. B3anmmoneicTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JIecTBHE MarHUTHOTO I10JIs HA IPOBOJAHUK C TOKOM
3.15 OmneiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKLMU. [IpaBuio Jlenna
IIpaxmuueckue pabomol
W3mepenue  3NEKTPUUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOILHOCTH
3.16 AIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.

I/ICCHGHOBaHHG 3aBUCMMOCTHU CHJIBI TOKa, BO3HHUKAKOIICTO B IMIPOBOJHUKC

(pe3ucropsl, IaMIIouKa), OT HAPsHYKEHUS Ha KOHI[aX MPOBOIHUKA; 3aBUCUMOCTH




CONPOTUBIIEHUS OT JUIMHBI TPOBOIHUKA, IIJIOIIAIN €r0 NONEPEYHOTO CEUEHHS U
YAEIBHOTO COIIPOTUBIICHHUSL.

[IpoBepka nmpaBuia AJis dJEKTPUUECKOTO HAMPSIKEHUS IPU MTOCIIEI0BATEIbHOM
COCIMHEHUHW MPOBOJHUKOB; MpaBujia I CHJIbI JIEKTPUUYECKOTO TOKA MpPHU

napajyuieIbHOM CO€IMHEHUU TPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckue s6NeHUs 8 Npupode: DIEKTPUUYECKHE SBIEHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIr0CcoB,
POJIb MAarHUTHOTO TOJIS IS )KU3HU Ha 3emJie, MOJISIPHOE CUsSHUE
Texnuueckue ycmpoucmea. SJIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PeocTart,
CUETYMK  DIEKTPUYECKOH OHEPTUU, OJICKTPOOCBETUTEIbHBIC MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATHUT, JJICKTPOABUTATENh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DneKkTpoMarHuTHbIe BOJHBIL. [1Ikana 3eKTpoMarHUTHBIX BOJH

3.20 JlyueBas monens cera. IIpsimonnHeiiHOE paclipocTpaHEHHE CBETa

3.21 3akoH oTpaxxeHus cBerta. [Imockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Jlucmepcus cBeTa

3.24 JIunza. Xox nyueit B nuH3e. @okycHOE paccTOsHUE JIMH3bI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruueckrue npruOopbl
IIpakmuyeckue pabomul
#H##Par###l13mMepenne ONTUYECKONW CHJIBI COOMparomie JIMH3bI; (HOKYCHOTO
paccTosiHus coOMparoliei JIMH3HI (TI0 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeTa
1 M300pakeHMs, KOTIa TPEIMET PACIIOIONKEH B IBOMHOM (OKYyCe), TOKa3aTes

3.26 IIPEIOMJIEHUS CTEKJIA.
#H##Par###lccnenoBanre CBOKMCTBA M300paKEHUS, MMOJTYUYEHHOTO C IMTOMOIIBIO
coOuparolield TUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MpPeIoMJICHHUs] CBETOBOIO Jy4a OT yrja MmaJeHus Ha
TPaHUIE «BO3IIYX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenus Comnna u JIyHBI, 1[BeTa Te,

' ONTHYECKHUE sSBJICHUS B aTMochepe (1BeT Heba, pedpakiius, paxyra, MUPaxK)
3.98 Texunuueckue ycmpoticméa: OYKH, IepHUCKoM, ¢oToanmapar, ONTHYECKUE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anb(a-, 6eTa-, ramMmma-u3iaydenus. Peakiuu ansda-u Oera-

4.1
pacnaza

49 Omnwitel Pesepdopna mo paccesauro anbda-gactui. IlmanerapHas Mojaenb

' aToMa

4.3 CocraB aromHoro sigpa. M3otormbt

4.4 [Tepuon monypacnaza aTOMHBIX SiAEp

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MacCOBOT'O YNCEN
DQusuueckue s61eHUsA 8 Npupooe. ECTECTBEHHBIM paJMOAaKTUBHBIA (oH,

4.6 KOCMUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYEHHE MPUPOIAHBIX MHHEPAIOB,
JNENCTBUE PAMOAKTUBHBIX U3Iy4YEHUN HA OpPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, UHAUBUAYAJIbHBIN JJO3UMETP, KaMepa

Bunscona, sigepHast sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Yuebnuk. @usuka. 7 kinacc. Ilepsimkun A.B., IBanosa E.B.
2. Yuebuuk. ®usuka. § xiacc. [lepeikun A.B., IBanosa E.B.
3.Yuebnuk. ®uzuka. 9 xkmacc. [lepeimkun A.B., 'ytauk E.M.

4. Coopnuk 3ana4d o ¢puszuke Jykamuk B.W., UBanora E.B.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ITepermikun A.B., BanoBa E.B. «®usnkay»: yueOHUK 17151 00111€00pa30BaTeIbHBIX
yapexaeHui. 5-oe uznanue. Mocksa. [Ipoda, 2020 r.

2. Jlyxamuk B.U., UBanosa E.B. COopHuk 3amay uist 7- 9 kimaccos. - M.: [IpocBenienue,
3. Mapon A.E. ®usuka: aunakTHUecKue MaTtepuasl [uist 7 kiacca. - M.: [Ipoga, 2021 .
4. Kupuk JI.A. CaMmocTosITeIbHBIC U KOHTPOJIbHBIE paboThl. M.: Unekca, 2021 r.

5. Mapon A.E., Mapon E.A. KouTtponbsabie TecTsl 110 dusnke. —M.; [Ipocsemnienue, 2020 r.
6. bubnuoreka >1MeKTPOHHBIX HArIAIHBIX mocoouit «Puzuka 7 — 11». Kupumn u Medonuit
2020 .

7. ®uzuka 1C (bubnuoTeka HATISIIHBIX TTOCOOMIN).

8. OtkporTas ¢pusmka (Hacte 1) — YueOHOE IIEKTPOHHOE U3/TaHHE.

9. DnexTpoHHas sHIMKIoNeANs «OT myra 1o Ja3epay.

10. JlemoncTpanmonHsiii yueoHsli sxcriepumenT CDROM/ [IporpammHo-anmapaTHbIi
komruiekc AFS.

11. Caiir http://fipi.ru
12. Caiir http://ru.wikipedia.org

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Caiir http:/fipi.ru
2. BuneoomnsIThl Ha ypokax. — Pesxxum nocryna: https://fizika-class.narod.ru/

3. Caiir https://edsoo.ru/mr-fizika/



http://fipi.ru/
http://ru.wikipedia.org/
http://fipi.ru/
https://fizika-class.narod.ru/
https://edsoo.ru/mr-fizika/
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