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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBAHMI K pe3yibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (PU3MKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
bu3MKKM Ha NESITENIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOyUeHHs, a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHON I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

* HAY4YHO OOBSCHSTH SIBJICHUS;

« OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

* MHTEPIPETUPOBATH JAHHBIEC U UCIIOJIb30BATh HAYUHBIE JI0KAa3aTEJIbCTBA
JUTSl TIOJTyY€HUSI BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuu npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, pearu3yOIINX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyuyenus pusmkm:

- IpUOOpETEHHE UHTEpeca U CTPEMIICHHsS] OOYy4alolUXCcs K HaydHOMY
U3YYCHUIO TMPUPOJIbI, PAa3BUTUE HMX MHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

* pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJE MO3HAHWS W (popMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

- popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

« opMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

- pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cepax  Oyaymieit
npodecCHOHANIbHOMN AEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOMU, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHUIO B 9TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

- MpUOOpETeHHEe 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

 IpUOOpPETEHNE YMEHHUI OMHUCHIBATh U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

+ OCBOGHHE METOJOB pEHIEHUs MPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKHMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

* pa3BUTHE YMCHHI HAOMIOMATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

+ OCBOCHHE TMPUEMOB paboThl ¢ HHPOpMaLMEed (U3HUUECKOro COAEpHKaHU,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3HMKH, aHAIU3 H
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

« 3HAKOMCTBO CcO cepamu npodeccCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemslii B mporpaMMe no (u3Huke nepeyeHb Jad0opaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.

COAEPXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenMuMHBL. M3MepeHue Qusnyueckux BennyuH. PuU3NYECKHE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBIN METOJI TO3HAHUA: HAOIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

- MexaHn4yecKkue, TEMIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

- Dusnyeckue MpuOOpPHl U TPoIEeaypa MPSMBIX W3MEPEHUM aHaJOTOBBIM H

U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
- OnipesiesieHne 1eHbI IeJICHUS Kbl U3MEPUTEIBHOTO MPUOopa.
- I3mepenune paccTossHui.
- I3Mepenne 00bEMa )KUJIKOCTH U TBEPIOTO Tea.
- Onpenenenne pasMepoB MAJIbIX TEJL.
«M3mepenne Ttemreparypbl MpU TMOMOIIM KUIAKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

IIpoBenenne wuccienoBaHus IO MPOBEPKE TUIOTE3BL: JAJTBHOCTH IOJETA
IapuKa, MymeHHOro TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
MycKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: IPUTSHDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.



- HaGmronenne 6poyHOBCKOTO JBHKEHUSI.

-Habmronenue nuddyszun.

-Hab6monenue SABJICHUM, OOBACHSIOIINXCA MIPUTSKEHUEM 1581071

OTTaJKMBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnvie pabomul u onvimaul.
- O1IeHKa TMaMeTpa aToMa METOJIOM PSZIOB (C UCTIONb30BaHUEM GoTorpaduii).
+ OnbITHI IO HAOJIIOJIEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.
+ OMBITHI 110 OOHAPY>KEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSHKEHUSI.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuMHM. 3aKOH HMHEPHUU. B3amMopaeicTBHe Tell KaKk NpPUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cujla TpeHUsI.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B MPUPOJIe U TEXHUKE.
Jemoncmpayuu.
- HaGronenne MexaHnueckoro IBMKEHHS Tela.
- I3MepeHne CKOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
- Habmonenue siBieHust MHEPIUU.
- Habmronenue nsmMeHneHusi CKOpoCTH MpH B3aUMOICHUCTBUU TEIl.
- CpaBHEHHE MacC M0 B3aUMOJEHCTBHIO TEI.
+ CJl0’KeHHEe CUJI, HAPABJIEHHBIX 110 OAHOM HPSIMOA.
Jlabopamopusie pabomel u onvimel.
-OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O ABMKEHMS (IIapuUKa B KUJKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

-OnpeziesieHne cpeHel CKOPOCTH CKOJBKEHUS OpyCcKa WM IapuKa TIo
HAKJIOHHOM TUIOCKOCTH.

- Onpezenenye MmIoTHOCTU TBEPAOIO TeNa.

«OnbIThl, JEMOHCTPUPYIOLIKME 3aBHUCUMOCTh pacTshKeHHUs (nedopmariim)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

«OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH CHUJIBI TPEHUS CKOJbXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00BEMa, Temmeparyphl. llepemada maBieHUs



TBEPABIMU TEJNaMH, KUJIKOCTSIMU M ra3zamMu. 3akoH Ilackans. IlneBmaruueckue
MallliHbl. 3aBUCUMOCTH JABJICHHS >KUJIKOCTH OT TiyOWHBI. ['mapocratnueckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

+ 3aBUCUMOCTb JIaBJIEHUS T'a3a OT TEMIIEPATYPHI.

«Ilepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.

« CooOmraroniuiecst COCybl.

 'mapaBinyeckuii mpecc.

«[IposiBnenue aeiictBust aTMochepHOTO JaBJICHHUS.

+3aBUCHMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa
Y TUIOTHOCTH YKUKOCTH.

- PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHIKOCTH.

- YcioBue iaBaHus TeJ: MJIaBaHHWE WM MOTPYKEHHE TENl B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

- UccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

«OnpeneneHne  BBITAIKUBAIONIEH  CWJIbI,  JICHCTBYIOIIEM Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.

- [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CHJIbI, AEMCTBYIOIIEN HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

«OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH  BBITAJIKUBAIOMICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUAKOCTH, OT OOBbEéMa MOTrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT TJIOTHOCTH JKUJIKOCTH.

- KoHnctpynpoBanue apeomeTpa Wik KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHUE
€€ rpy300AbEMHOCTH.

Pa3znea 5. PaGoTra nu MOIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: phIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwio» Mexanuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpaiieHrie OJHOTO BUIA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUu B MEXAHHKE.



Hemoncmpayuu.

- [IpuMepsbI POCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

- Onpezenenre paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHUU Tejia 10
TOPU30HTATBHON TOBEPXHOCTH.

- ccnenoBanue yciioBuil paBHOBECHSI pblyara.

- Usmepenne KII/] HakIOHHON IUTIOCKOCTH.

- I3ydyeHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKOU TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUHW MOJEKYISIPHO-KHHETUYECKOW TEOPUHU.
CmaurBaHu€ W KanWUISIPHBIE sIBICHUA. TenIoBoe pacliupeHue 1 CKaTHe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Temionepeaaya u COBEPILICHUE paboThI. Bunasr TEIUIONEPEAAYM:
TETJIONPOBOJHOCTh, KOHBEKIIUS, U3IyUYCHUE.

KomnuecTBo TeIIOTHL. YelbHAs TEIIOEMKOCThH BEIIEeCTBa. 1€IIo00MeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeroBbiX aBurarenerd KIIJ termioBoro auratess.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHHUS ¥ IIPEBPAICHUS SHEPTUH B TETVIOBBIX MPOIIECCaX.

Hemoncmpayuu.

- Habmonenue 6poyHOBCKOTO JBUKECHHS.

-Habmronenue nuddysun.

-HaGmronenue ssBnenuii cMaunBaHus U KaMWUISIPHBIX SBJICHUM.

- HaGmronenue TemmoBoro pacimmpeHus Ted.

-I3MeHeHue naBiieHUs rasa NMpu M3MEHEHUHW O0BhEMAa W HAarpeBaHUU WIIU

OXJIKJICHHU.



- [IpaBuna uzmepeHus: TeMnepaTypsl.

« Buzipl Terionepenaum.

« OxNaxieHrue mpyu COBEPIICHUHN paOOTHI.

-HarpeBanue npu coBepiiieHUM pabOThl BHEITHUMU CUJIAMHU.

+CpaBHEHHE TEMIOEMKOCTEN PA3IMYHBIX BELIECTB.

- Habmonenue kuneHus.

- HaGmoienne nocTostHCTBa TeMIEpaTyphl MPH TIABJICHHUH.

«Mojenu TeIJIOBBIX ABUTATEJIEH.

Jlabopamopnvie pabomul u onvimaul.

+ OMBITHI 110 OOHAPY>KEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO IPUTSHKCHUSI.

+ OnBITHI IO BBIPAIMBAHUIO KPUCTAIJIOB ITIOBAPEHHOW COJIM WJIM caxapa.

+OnbIThl 10 HAOJIOEHUIO TEIJIOBOTO DPACIIUPEHUsl Ta30B, >KUAKOCTEH U

TBEPIBIX TEIL.

-OnpeneseHue qaBieHUs BO3IyXa B OAJUIOHE IIIPHIIA.

«OnbITH, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTh JABICHHS BO3J1yXa OT €ro

00BbEMA U HarpEeBaHUs WM OXJIAXKICHUS.

-[IpoBepka runore3bl JMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA XKUIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.
-HaGmtonenne u3MeHeHUs BHYTPEHHEW OJHEpruM Teja B pe3ysbTare
TEIIonepeayr U padoThl BHEITHUX CHJL.

-UccnenoBanue sBiaeHUs TeEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOAHOU U

ropst4er BOJIBL.

-OnpeneneHne KoJu4ecTBa TEIJIOThI, MOJIYYEHHOIO BOJOW MPH TEIIO0OMEHE

C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

-OnpeneneHne yaeabHON TEMIIOEMKOCTH BEIIECTBA.

- UccnenoBanue npouecca ucrapeHus.

- OnpezienieHne OTHOCUTENIBHOM BIAXXHOCTH BO3/1yXa.

- Onpenenenne yAelbHON TEIJIOTHI TUIABJICHHUS JIBIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincTehe
3apspKeHHBIX  Tenl.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKAY TEIIaMM).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHimn
CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUANA 3aps.
Crpoenne aroma. IIpoBOAHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
W cTOYHMKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KMJIKOCTSX U T'a3ax.



Onektpuueckass uenb. Cuia Toka. DIEKTPUYECKOE  HANpPsIKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
a1 ydactka uenu. [locienoBarenbHOe W MApalsIeIbHOE  COCIUHEHUE
MIPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Henu U NOTPEeOUTENH IEKTpUIECKOl 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSTHHOTO TOKa. VCIOJIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS JIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Hemoncmpauuu.

« DJeKTpU3aIus Tel.

- JIBa poJ1a 3JICKTPUYECKUX 3apsIA0B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEJ.
+ YCTPOMCTBO U IEMUCTBUE AIEKTPOCKOIIA.

« DNEKTpOCTaTUYECKass UHIYKIIUSL.

«3aKOH COXpaHEHMS AIEKTPUUYECKUX 3aps/IOB.

« [ IpOBOIHUKY U TUBJIEKTPUKH.

«MonenupoBaHH€e CUIIOBBIX JTUHUAN 3JIEKTPUUECKOTO TOJIS.

« ICTOYHMKHN OCTOSSHHOT'O TOKA.

- JlericTBUS 2IEKTPUYECKOTO TOKA.

« DJEKTPUYECKUN TOK B KHUJIKOCTH.

- ["a30BbIN paszps.

- I3mMepenune Cuibl TOKa aMIiepMeTpOM.

- I3MepeHue 3JIeKTpUUeCKOro HAPSKEHUS BOJBTMETPOM.
«Peocrar u MmarasuH cOIpOTUBIICHUMN.

« B3auMoaencTBre NoCTOSIHHBIX MarHUTOB.

* MopaenupoBaHrE HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
« MonenupoBaHUE€ MAarHUTHBIX MOJIE NOCTOSTHHBIX MArHUTOB.
- OneIT Dpcrena.

- MaruutHoe noje Toka. DJIeKTPOMArHur.

» JleficTBHE MAarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

« DNEKTPOABUTATEH TOCTOSIHHOTO TOKA.

- MccnenoBanue ABIEHUS IEKTPOMATHUTHON UHAYKIIUH.

« OnbiTel @apajes.



+3aBUCUMOCTb HAIlPaBJEHUS WHIYKUHOHHOIO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHU.

« DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

«OnpiTel MO HAOMIOACHUIO DJIEKTPU3alMU  TeJl MHAYKUHMEH U 1pu
CONPUKOCHOBEHUH.

-UccnenoBanne JEHCTBUSA DJIEKTPUYECKOTO IO HA NPOBOJHHUKU U
JUDJIEKTPHKH.

- COopka 1 mmpoBepka pabOoThI JIEKTPUUECKOM 1IENH TOCTOSHHOTO TOKA.

- I3MepeHnue u perympoBaHue CUibl TOKA.

- I3MepeHne u peryimpoBaHue HAIIPSKEHUS.

-HUccrnenoBanne 3aBUCHUMOCTH CHUJIBI TOKA, HIYIIETO Ye€pe3 PpPE3UCTOp, OT
COIIPOTHUBIICHUSA PE3UCTOPA U HAIIPSKEHUA HA PE3UCTOPE.

« OIIBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COITPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAW TONEPEYHOr0 CEUYCHHUS U
MaTrepurana.

-[IpoBepka mpaBuna CIIOXKEHUsS HANPSHKEHUM TNPH  IMOCIEHOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

-IIpoBepka mnpaBwia Il CUJIbl TOKAa MPU NAPALIEIBHOM COEAMHEHUH
PE3UCTOPOB.

- Onpezenenne padOThI JIEKTPUYECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

- OnpezenieHne MOITHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

-HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 JaMIIOYKY, OT
HanpsHKEHUS Ha HEW.

-Onpenenenne KII/[ Harpesarens.

- UccnenoBanne MarHuTHOTO B3aMMOIEVCTBUSI IOCTOSIHHBIX MATHUTOB.

- I3y4yeHne MarHUTHOTO TIOJIsl TOCTOSTHHBIX MAarHUTOB NMPHU UX 00BEAUHEHUN U
pa3ieiICHNH.

«MccnenoBanue IelCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

« OnbITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD CHJIbI B3AUMOJCUCTBUS KaTYIIKA
C TOKOM ¥ MarHuTa OT CUJIbl TOKA M HAIIPABJICHHS TOKA B KaTYIIKE.

- I3ydyenue aencTBrs MarHUTHOTO I10JIS HAa IPOBOJHUK C TOKOM.

- KonctpyupoBanue u n3ydenue paboThl 2JIEKTPOIBUTATEIS.

- U3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

«OnbITBl MO MCCIAEAOBAHUIO SABJIECHUS DJICKTPOMArHUTHOM HMHIYKIUU:
VCCIICIOBAHNE W3MEHECHHW 3HAYEHUS W HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoiMHelHOEe JBMKeHue. CpelHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIuneiiHas u yriaoBas CKOpOCTH. LIEHTpOCTpEMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHUE CBOOOJHOIO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHus. MOMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO Hall
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

-Habnronenne MexaHM4yeckoro JABMXKEHHSI Tejda OTHOCHTENBbHO Pa3HbIX Tel

OTCYETA.

-CpaBHEHHE MyTE€d W TPACKTOPUU ABWKEHHS OJIHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

- I3MepeHne CKOpOCTH B YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.

- UccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

- HaGmronenue nBukeHUS Tena 1Mo OKPYKHOCTH.

-HaGmronenne MexaHnueckux SIBICHUM, MPOUCXOJANIUX B CUCTEME OTCUETa
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

+3aBUCHMOCTh YCKOPEHHs TejJa OT MacChl Tejla U JCUCTBYIOIIEH Ha HEro
CUJIBI.

-HabGmoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

- I3MeHeHue Beca Tela pyu YyCKOPEHHOM JIBUKEHUU.

-[Iepenaua nMnysnbca npu B3auMOJICUCTBUU TEN.

- [IpeoOpazoBaHus 3HEPIUM NPU B3aUMOJICHCTBUU TEIL.



- CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUU.

- CoxpaHeHHe UMITYJIbCa IPU A0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.

- HabGmoienne peakTHBHOTO ABMXKEHUS.

- CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHUU.

- CoxpaHEeHHE MEXaHWYECKOM SHEPTrUU NP JIBMXKEHUU TeNa IMOJ JCHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

-KoncTpynpoBanue Tpakra [uisi pa3roHa M JalbHEWIIEr0 PaBHOMEPHOIO
JBM>KCHUS IIAPUKA WIN TEIIEKKH.

-OnpeneneHre CcpeHEd CKOPOCTH CKOJIBKEHHUs Opycka WM JIBUYKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

-OnpezienieHne yCKOPEHHUsS Tejla NpPU PABHOYCKOPEHHOM JBUYKEHUU TIO
HAKJIOHHOU INTIOCKOCTH.

-HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHHM INPH PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

-IlpoBepka ruMoOTE3bl: €CAM TPU PABHOYCKOPEHHOM JBUXKEHUU 0e€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

-HUccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

- Onpenenenne k03 OUITMEHTA TPEHUS CKOJIbKECHUSI.

- Onpezenenne KECTKOCTU PYKUHBI.

«Onpenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMKEHHUU TeJa IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

-Omnpenenenne pabOThl CHUJIBI  YOPYIOCTH MpPU  MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

- 3yueHue 3aK0Ha COXpaHEHHs SHEPTHUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TIepUoI,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPTUU MPH KOJIEOATETHLHOM JIBHKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKHMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
Mexanuyeckue BOJIHbI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UHdpaszByk u
YIIBTPa3BYK.

Hemoncmpauyuu.

-Habntonenue kosiebaHuit Ten MO JACUCTBHEM CHIIBI TSXKECTU U CHIIBI

YOPYTOCTH.
- HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.



- HabGmroienne BbIHYX/I€HHBIX KOJICOaHMI U Pe30HAHCA.

- PactipocTpaneHue npo10JabHbBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

- HaGmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

+ AKyCTUYECKHI pE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

- OnpeiesieHne YacTOThI M IEPUO/Ia KOJIEOAaHUM MaTEMAaTUUYECKOTO MasiTHUKA.

- OnpenenieHre 4acToThl U IEPUOoIa KOoJieOaHU MPY>KUHHOTO MasgTHUKA.

-UccnenoBanmne 3aBUCMMOCTH Tepuoja KoieOaHUN TOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
-UccnenoBanue 3aBUCUMOCTH TEpHOJia KoJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

-[IpoBepka HE3aBUCUMOCTH MepHOJa KojeOaHUW Tpy3a, MOABEHICHHOIO K
HUTH, OT MAcCChI Ipy3a.

«OnbITEl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TE€pHOJia  KoJeOaHwMit
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

- I3aMepeHne yckopeHusi CBOOOIHOTO MaCHUsI.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJiIe.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

- CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

- BonrHoBBIE CBOICTBA CBETA.

Jlabopamopusie pabomul u onvimel.

«3yuenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe AIBJI€HHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxenue csera. [Inockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vicmonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPaKEHUsI B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweir B smH3e. OnrTuyeckas cucrema (oroamnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxeHue
CIIEKTPAJIBHBIX LBETOB. J(Hcnepcus ceera.

Hemoncmpauyuu.



- [IpsAmonnHENHOE PaCIIPOCTPAaHEHHE CBETA.
- OTpaxeHue CBeTa.
- [lomyyenue n300pakeHUii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
- [Ipenomnenue cpera.
+OnTUYECKHUI CBETOBOJ,.
- XoA Jiydell B cOOMpAroIIeil JIMH3e.
« X0 Ty4el B pacCEeUBAIOLIEH JIUH3E.
- [Tomyyenue n300pa>keHuil ¢ MOMOIIBIO JIUH3.
« [Ipunnun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIIA.
«Mogens riasa.
- Paznoxenue 6enoro cBera B CIIEKTP.
- [lomyyenue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.
-HccnenoBanue 3aBUCHMOCTH YIVIA OTPaXEHHsI CBETOBOIO Jiydya OT yIJIa
MTaJICHUS.

- 3yuenune xapakTepucTUK N300paKeHus IpeIMETa B INIOCKOM 3€pKalie.

-HccnenoBanue 3aBUCHUMOCTHM yTJIa MPEJIOMIIEHUS CBETOBOIO Jyda OT yIJIa
[1aJICHNS Ha TPAHULIE «BO3LyX—CTEKIION.

- [Tomy4yenue n300pakeHni ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

-Onpeznenenne (HOKYCHOTO pPacCTOSHUS M ONTUYECKON CHIIbI COOMparomiei
JIVH3BI.

« OnBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

«OnpITHl [0 BOCHPUATHIO I[BETA IMPEAMETOB IMPU HUX HAONIONEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pasznen 12. KBaHTOBBIC SIBJICHHS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noramonieHre ceera arToMoM. KBaHThl. JInHeHUaTsie CIEKTPHI.

PagnoaktuBHocTh. Asbda, 6eTa- u ramma-uznyueHus. CTpoeHue aToMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b Maccel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3nepruu ConHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUN Ha HKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

« CHeKTphl U3JIy4eHUS U MOTJIOLIEHUS.

« CeKTphl pa3InyHbIX Ta30B.

- CriexTp BoJIOpoa.

- Habmonenue tpexoB B kamepe Busbcona.

-PaboTa cuéTunka HOHU3HPYIOUIUX U3ITYYEHUH.



- Perucrpanus nsinydeHus: npupoaHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

- HabGmoienne CrtomHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

- UccnenoBanue TpeKkoOB: UBMEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY MYTH

(o potorpadusm).

- 3mepenne paguoakTMBHOTO (hoHa.

IHoBTOPUTEIBLHO-0000 1AM MOYJTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTU3aluH
U 0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITENIbHOCTH,
IpUOOPETEHHOTO NP U3YUYEHUHU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s o00ydaroluxcs,
BBIOPABIIKX ATOT YUYEOHBIN MpeIMeET.

[Ipy M3y4eHUM TAHHOIO MOJIYJI PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTUIKEHHUE NMPEAMETHBIX U
METalpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHusd, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJIICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHMs, IPUMEHSAS TOJYyYEHHBIE 3HAHUWSA, peIaTh 3aJaud, B TOM YMHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YarollHecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUU pacrno3HaBaTb M HAYYHO OOBSICHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IMPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

N3yyenue ¢u3nKky HA ypOBHE OCHOBHOTO OOIETO 0Opa30BaHUS HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIIbTATOB.

B pesynbrare nzydenusi GuU3NKM HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus
y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yIbTaThl B
YacTH:
- 1) naTpMOTHYECKOT0 BOCIIUTAHUSA:



- NIPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMU
duznyecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSATHE ICTETHUECKUX KAYECTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKON HAyKM Kak MOIIHOIO HHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEHIIEH COCTABIIAIOLIEN
KYJbTYpBHI;

- pa3BUTHE Hay4yHOW JIIOOO3HATEILHOCTH, MHTEpECca K HCCIEI0BATEIbCKOM
NEATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ 0O€30IacHOro IOBEJIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peduiekcuu, NPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- AaKTUBHOE Yy4YacTHE B pEUICHUMM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3yUYEHUIO podeccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpUEHTalMsl Ha NpPUMEHEHHEe (PU3NYECKUX 3HAHWM IJis pelleHus 3a7ad B
00JIaCTU OKpY’Kalollel cpenbl, IJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOKHBIX ITOCIEACTBAN JJI1 OKPYKAIOIIEW CPEJIbI;

- OCO3HaHHUE TJI00AJbHOTO XapaKTepa 3KOJOTHYECKUX MpodsieM M MyTed HxX
peuLIeHus;

8) amanranum K M3MEHSIOIMMCH YCJOBHAM COLMAJIBHONW W NPHPOSHOH
cpeabl:



« - TOTPeOHOCTh BO B3aUMOJCHCTBUM TPU BBIMIOJHEHUH HCCIEIOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

« - TIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHUECKYIO
TESITENIbHOCTD;

+ - OoTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHuCle (POPMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAaX U SIBICHUAX;

- OCO3HAaHHE J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00s1acTU
11)7637197

+ - IUIAHUPOBAaHUE CBOETO pPAa3BUTUS B MPUOOPETEHUU HOBBIX (U3HMUECKUX
3HAHUI;

+ - CTpEMJICHHE aHAJTU3UPOBATH U BBISBIISATH B3aMMOCBSI3U MIPUPOJIBI, 0OIIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

« - OILIGHKa CBOMX JEHCTBUM C y4€TOM BIMSIHHMS Ha OKpPYXKAIOIIYIO Cpemny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC CHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHbIC yU4eOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUS:

« BBISIBJISITh W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKA OOBEKTOB
(s1BIEHUI);

« YCTAQHABJIMBATh CYIICCTBCHHBIM TPU3HAK KIaCCU(pUKAIIMU, OCHOBAHHS IS
00001IIeHNS U CPAaBHEHUSI,

* BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (aKTax,
JTAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

* BBISIBJISTh TIPUYMHHO-CJICACTBEHHBIC CBS3M TPH H3YYCHUU (PU3HUSCKHUX
SIBJICHUHA U TIPOIIECCOB, JETaTh BHIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYWH;

*+ CAMOCTOSITEILHO BBIOMpPATh CIIOCO0 pelieHus: yaeOHOU (U3MYecKor 3a1auu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB pEIICHUsA, BHIOOp Hambosee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

* ICTIOJIB30BaTh BOMPOCHI KaK MUCCIIE0BATEIHLCKUN HHCTPYMEHT MTO3HAHUS;



* IPOBOAUTH [0 CAMOCTOSATEIBHO COCTABIIEHHOMY IIJIAHY OINBIT, HECIIOMHBIM
bu3nYeCKUi IKCIEPUMEHT, HEOOJbIIOE UCCIEN0BaHHE (PU3MUIECKOTO
SIBJICHUS,

* OLICHMBATh HA TPUMEHUMOCTb M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

* CAMOCTOSITEIFHO (POPMYITHPOBATH OOOOIIEHUS W BBIBOJLI 1O pe3yibTaTam
POBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

« IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUYECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

* IPUMEHSTh PA3JIMYHbIE METO/bl, HHCTPYMEHTBI U 3alpOoChl MPU MOUCKE U
orbope MHGOpPMalMU WIM J@HHBIX C Y4€TOM MPEIJIOKEHHON y4uyeOHOM
¢uznueckoil 3a1auu;

* AHAJIU3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

* CAMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMANBHYIO  (OpMYy  MpeACTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

*B X0ZI¢ OOCYXJEeHHUsI y4eOHOro Marepuala, pe3yiabTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HALICJICHHBIE HAa PEIICHUE 3aJayd U MOJJEp)KAHME
OJ1arokesIaTeILHOCTH OOIIEHHUS;

* COMOCTABJIATh CBOU CYXICHUS C CYKIEHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapy>KMBaTh pPa3IMuME U CXOJCTBO MO3UIIHUI;

* BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U NMCbMEHHBIX TEKCTaX;

* MyOJMYHO TMPEJCTaBIATh PE3yJIbTaThl BBINOJIHEHHOTO (PU3NYECKOTO OIBITa
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

* IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOU
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NYecKOol mpoOIeMbl;

* IPUHUMATH LIEJIM COBMECTHOM JI€STEIBHOCTH, OPraHU30BbIBATH ACHCTBUS 110
e€ JIOCTIDKEHHUIO: paclpelessiTb pojid, OOCYXJaThb THpOIecChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

* BBITOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABJICHUIO WU KOOPAMHHPYS CBOM JEUCTBUA C APYTHMMH
YIEHAMH KOMaHbL;

« OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUAM,
CaMOCTOATENBbHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanms:

* BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUAX, TPEOYIOMUX IS
perieHus (U3NIECKUX 3HAHUM;

« ODUCHTHPOBATBCA B  PA3JIMYHBIX  MOJAXOJAX  MPUHATHS  PELICHUM
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoN);

* CAMOCTOATEIBHO COCTABIATh ANTOPUTM pPEIICHUS (PU3NUYECKON 3aJauul WM
IlaHa HCCIEJOBaHUSI C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apI'YMEHTUPOBATH IPEJIAracMble BAPUAHTHI PELICHUM;

- Ie1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

« 1aBaTh aJICKBATHYIO OLICHKY CUTyalll! U MpejaraTh IiaH €€ N3MEHCHHS;

« OOBSICHATh  NPUYUHBI  JOCTIDKEHUS  (HEAOCTHIXKEHHUSI)  pe3ysibTaToB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

* BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(U3MYECKOr0 HUCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

* OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

* CTaBUTh ce€0s HA MECTO JIPYroro 4ejJoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;

- MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU pelIeHUH (HU3NUECKUX 3a7a4 WIA B
YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

« HICTIOJIH30BaTh MOHATHS: (PU3UYECKUE U XUMHYCCKHUE SBIICHUS, HAOIIOICHHE,
AKCIICPUMEHT, MOJICIIb, THIIOTE3a, CANMHUIIBI (PU3MUCCKUX BEIUYHMH, aTOM,
MOJIEKyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, IKUIKOE,
razoo0pa3Hoe), MeXaHU4eCKoe JIBIKeHUe (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPUsI, PABHOJACUCTBYIOMIAS CuWiIa, JAehopMaIivs
(ympyrasi, TutacTudeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

- paznmuuath sBieHus (Auddy3us, TETUIOBOE BMKEHHWE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JIBM)KCHME, HEPABHOMEPHOE  JBWKECHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOU OCBHIO
BpallleHUsI, Tepeaaya MAaBi€HUs TBEPABIMU TElNaMH, XKUIKOCTIMU U
razamm, arMochepHOe [aBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI



MEXaHMYECKON SHEPruM) MO OMHCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHCE,

- pacmo3HaBaTh  MPOSIBIICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IJIABaHUE PhIO, phIUuaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/ja4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUM;

* ONMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢dbuznyecke BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOrO Tena, JKHUIKOCTU, Tra3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJICYO CHJIBI,
MOMEHT CHJbl, KO3(P(OUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHH3MOB,
KMHETUYEeCKass W TMOTEHIHalIbHAs JHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEIUYUH, HX
0003HAaYEHUsI W €IUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;

* XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIoO paBHOBecUs pbiuara (0510ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
SHEPruM, MpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BBhIPAKEHUE;

* O0BSCHATH (PU3MUECKHE SBJICHUS, TPOIECCHI M CBOMCTBA TEJI, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallMli MPaKTHKO-OPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHe u3 1-2
JIOTUYECKHUX II1aroB ¢ OMmopoi Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3UUYECKHUX
SABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

- pemaTh pacu€THbIC 3a/1a4u B 1—2 MEeWCTBUSI, HCTIONB3YS 3aKOHBI i ()OPMYIIBI,
CBs3BIBAIONTNE (DU3MUECKUE BEIWMYHMHBI: HAa OCHOBE aHaIM3a YCIOBUS
3a/laud  3alKChIBaTh KPaTKOE YCJIOBUE, TMOJICTABIATh (PU3HUECKHE
BEJIMUMHBI B (DOPMyJIbl M MPOBOAUTH PacuéThl, HaXOAUTh CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATUCTUIHOCTh
NOJy4YeHHOM (PU3NUECKON BEIHMYMHBI,

- pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO pEHIUTh TMPU TOMOITA
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH



MOJIYYCHHBIA pPE3yJbTaT, HAXOAWTh OIMMOKKM B XOJAE OIbITA, JeiaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaMm;

« MPOBOJIMTH OTBITHI TIO HAOIOICHUIO (DU3UYECKUX SBICHUN MU (HU3UIECKUX
CBOMCTB Tes: (OPMYJIHMPOBATH MPOBEPSIEMbIE MPEANOIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHUsI, 3aMMChIBATh XOJ OIbITa U
(GbOopMyITHpPOBATh BHIBOIHI,

* BBITIOJIHATH NIPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Telna, 00bEMa,
CWIbl M TEMIIEpaTyphl C MCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3amUChIBaTh MOKa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

* MPOBOJIMTH HCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (PU3MYECKON BEIUYMHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
PaBHOMEPHO JBWXKYILETOCsS Tela OT BPEMEHU JIBHXKCHMSI Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCHUMOCTH CHJIBI TPEHUS OT TUIOIIAIN COMPUKOCHOBEHUS TN, CUITBI
YOPYTOCTH OT YUIMHCHHS TPY>KUHBI, BBHITAIKUBAIOIICH CHJIIBI OT 00BhEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM ~ y4eOHOTO HCCIENAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBITIONHATh M3MEpPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JelaTh BBIBOJBI IO pe3yibTaTam
UCCJICIOBAHNUS,

« MPOBOANTh KOCBEHHBIC M3MEpEHUs (U3MUECCKUX BEIUYUH (TIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIa TPEHHUS CKOJBKCHHUS,
JABJICHWE  BO3/JyXa, BBITAJKUBAIONIAs  CWJa, JICWCTBYIOMIAas  Ha
MOTPY’KEHHOE B JKUIKOCTh TENO, KOA(D(HUIIMEHT MOJE3HOTO NEeUCTBUS
MPOCTBIX MEXaHWU3MOB), CIIEAys TPEII0KCHHON WHCTPYKIIUH: TIPH
BBHITIOJTHEHUH HW3MEPEHU CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYNHBI,

- cOOMIOAaTh TpaBUjia TEXHUKU OE30MacCHOCTH MpU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

* YKa3bIBaTh TPUHIMUIIBI JCHCTBUS TPUOOPOB M TEXHHMUYCCKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIYar, MOJABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

* XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUS (B TOM YHCIE:
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHM Ipecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, ApEOMETP), UCTIOJb3Ysl 3HAHUS



O CBOMCTBaxX (PU3MYECKUX ABICHUN M HEOOXOAMMBIC (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

« MPUBOJAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MIPUMEPAX ) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecricueHuss 0€30MacHOCTH MpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

* OCYLIECTBIISAITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TYyTEM CpPaBHEHUS Ppa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIB30BaTh IPU BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCBMEHHBIE M YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKAHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOUICHHsSI O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYEHHBIM TOHATUHHBIA ammapaT Kypca (U3MKH, CONPOBOXKAAThH
BBICTYIUICHUE ITPE3CHTALIUEH;

«[IPU BBINOJHEHUH YYEOHBIX TPOEKTOB M MCCIEAOBAHUN pacHpeieniTh
OO513aHHOCTH B TpPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBHIIIOJIHEHUEM IUIAHA JEWCTBUI, aJE€KBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTh  TPYMIbBI,  BHICTPAaWBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* HICTIOJIb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amMop(HbIe TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUraTelb,
AJIIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsill, AIEKTPUUECKOE TO0Je, MPOBOIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

- pa3inyaTh SBJIEHUA (TEIUIOBOE pACIIMPEHHWE W CXaTue, TeIlonepenaya,
TEIJIOBOE PaBHOBECUE, CMAaUYMBAHUE, KAWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMs, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEPIEBAHME), KUIIEHUE,
Terionepeaaya (TErI0npOBOJHOCTD, KOHBEKIINS, U3JyUYEHHE),
AJIEKTpU3aLus TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE



MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas UHAYKIIHS)
II0 OIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

- pacrio3HaBaThb  MPOSIBJICHHE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUH B
OKpY’XalollleM MHUpE, B TOM 4YHcle (U3HUECKHUE SIBJICHUS B IMPUPOJE:
IIOBEPXHOCTHOE HATSHKEHHWE W KANWULIPHBIE SBICHHWS B IIPUPOJIE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO JKMBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJIoCOB, poJib MAarHUTHOIO MOJS JJs JKU3HM Ha
3emie, MOJISAPHOE CUSIHUE, IIPU ATOM IEPEBOIUTH MPAKTUYECKYIO 3a4a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

* OIIUCHIBATh WU3YYEHHBIE CBOICTBA TeNl W (DPU3MUECKUE SIBICHUS, UCIOJB3YS
(bu3nuecKue BETUUHMHBI (TeMIlepaTypa, BHYTPEHHSI SHEPIUs, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, YJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJElIbHAas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MallMHbl, OTHOCUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUYECKUH 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANpPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEJIbHOE  CONPOTUBJIEHHWE  BellecTBa, paboTa M MOIIHOCTh
NIEKTPUYECKOr0  TOKA), NPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(¢u3nYeCKUi CMBICI UCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IMHHIIBI
¢u3nYeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

« XapaKTepu30BaTh CBOMCTBA Ted, (PU3UUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Yysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH
CTpOEHHUS BeIleCTBa, MPUHLMUII CYNEPHO3UIMU TNoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DJHEpPruyM, IPU HTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa M 3alUCBHIBaTh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

+ O0BACHATH (PU3MYECKUE TMPOLIeCChl M CBOMCTBAa TE€l, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallMi MPAKTUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTUYECKUX
[IaroB ¢ Omopod Ha |—2 W3y4eHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemaTh pacu€THbIC 3a/1a4u B 2—3 AEWCTBUS, UCIOJIB3YS 3aKOHBI U (JOPMYJIBL,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIWYMHBI: HAa OCHOBE aHAlU3a YCIOBUS
3a/1a4M 3aIMChIBATh KPATKOE YCJIOBUE, BBIABIIATh HENOCTATOK JAHHBIX JUIS



pelleHus 3aJauu, BbIOUpaTh 3aKOHBI U (POpPMyJIbl, HEOOXOAUMBIE TS €€
pelieHrs, MPOBOAUThL Pacy€Thl M CpaBHUBATh IIOJIYYEHHOE 3HAUYCHUE
(bU3UYECKOM BEIMYNHBI C U3BECTHBIMU JTAHHBIMU;

- pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU TMOMOIIH
bu3MYEeCKUX METOJ0B, HCIOJb3ysl OMHCAHUE MCCIEIOBAHUS, BBIACISTDH
MPOBEPSIEMOE  MPEIANOJIOKECHHUE, OIECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCJIEIOBaHUs, I€JIaTh BHIBO/IbI;

* IPOBOJIUTH OMBITHI IO HAOIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KanmwUIsipHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bpEMa, TeMIiepaTypbl, CKOPOCTH TIPOLIeCcCa OCTHIBAHUS U HarpeBaHUs
NPy U3JY4YEHUU OT I[BETa M3JIydaromieil (MOrjolarnieii) MmoBepXHOCTH,
CKOPOCTh HMCHApEHUs BOJbI OT TeMIIEpaTypbl KUIKOCTU W IUIOMIAIU €&
MIOBEPXHOCTH, DJIEKTPU3ALMS TEI W B3aUMOJCHUCTBUE DIIEKTPUUYECKHUX
3apsiioB, B3aWMOJICWCTBUE TOCTOSSHHBIX MAarHUTOB, BU3yajlu3alus
MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMArHuTa,  CBOMCTBA
ANIEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIUPOBATH MPOBEPSEMbIC
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMUS,
OIMKCHIBATH XOJI OIBITA U (DOPMYITUPOBATH BHIBOIBI;

* BBITIOJIHSITH MPSAMbBIE U3MEPEHUSI TeMIIEpaTyphbl, OTHOCUTEILHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUSI C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YyJIbTAThI
HU3MEPEHUN ¢ yIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

* IPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (DPM3MUECKOW BETUYUHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM TNPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAIX IONEPEYHOTO
CEUYEHUS U yIEJIIbHOTO CONMPOTUBIICHUSI BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO0 4epe3 MPOBOAHUK, OT HANpsHKEHHs] HAa  MIPOBOJHHKE,
UCCIICIOBAHUE  TIOCJIEAOBATEILHOIO U MApaJIEIbHOTO  COCAMHEHUU
MPOBOJHUKOB): TUIAHUPOBATh MCCJIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CJIeAys MNPeIJIOKCHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTA B BHUIE TaOIUI] U TpaduKoB,
JIeJIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIEIOBAHNUS;

« IPOBOJIUTh KOCBEHHBIC HW3MEpeHUs (u3nueckux BeaU4UH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTHBJIEHHWE TMPOBOJHMKA, paboTra U
MOIITHOCTh JJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHONW MHCTPYKIUU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

- cOOMIOAaTh MpaBuja TEXHUKHU 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;



* XapaKTepU30BaTh MPUHIUIBI  JIEUCTBUSA  H3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK JIIEKTPHUYECKOW JHEPTUM, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBATENbHBIE IEKTPONPUOOPH! (IPUMEPBI), IEKTPUUIECKUE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(u3nyecKrue 3aKOHOMEPHOCTH;

- paclio3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIE
npuOopbl MO CXeMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBI 3JIEKTPUUYECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U ApaJUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHHSI 3JIEMEHTOB JIEKTPUUYECKUX LENeil;

* PUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUUA B IOBCEJHEBHOM >KM3HU MJIA
oOecrieyeHusi 0€30MACHOCTH Tpu  oOpamieHud ¢ nOpudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIONECHMUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

* OCYIIECTBJIATh MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEPXKAHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHO;

* ICTIOJIB30BaTh IPHU BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CHOPaBOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiaeTh NpUuEéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

- cO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO TNPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATEIbHOCTH, NP 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TOHATHHHBIA anmapat Kypca (Qusukw,
CONPOBOX/IaTh BBICTYIUICHHE MPE3EHTALNEN;

*IPYU BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHA JACUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAThb COOCTBEHHBIM BKIad B
NEeATEIbHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJCICTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koH1y o0yueHus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



« UICIIOJIB30BAaTh ~ NOHSTUS: CUCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JAehopmarius
(ympyrasi, mjacTaudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TIKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CIEKTPhI UCIYCKAHUsI W TOTJIONIECHUs, anbda, OeTa- U raMMa-u3ydeHus,
W30TOIIbI, SIZIEPHAs SHEPTETUKA;

s pa3nuyaTh SBJIEHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJMHENHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXEHUE U TPEIOMJICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

s pacmo3HaBaTh  MPOSIBJICHUE  U3YUYCHHBIX  (U3WUYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsSICEHHE, CEUCMUYECKHE BOJIHBI, IyHaMH, 53XO, I[BeTa Tel,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYCHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

* ONIMCHIBATh M3y4YEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
¢dbuznyeckre BeNMYMHBI (CpPeIHSsT M MIHOBEHHAas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TepeMEIlCHHE, IMyTh, YIoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CUIa TSXKECTH, YCKOPEHHUE
CBOOOJTHOTO TIAJEHUs, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHLIMAIbHAS SHEPrUsl CHKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYECKAsl DSHEprus,
MEPUOJT M YacTOTa KoJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTb CBETA, MOKA3aTesb MPEIOMIICHUSI CPENibl), MPU ONMHUCAHUU
NPAaBWJIBHO TPAKTOBATh (DM3MUYECKUNW CMBICH HCHOJIB3YEMBIX BEINYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

« XapaKTepu30BaTh CBOMCTBA Ted, (U3MUECKHE SBICHUS M MPOLECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUSA,
OPUHLIMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJOMJICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsJ0BOI0 U MAaCCOBOT'O YHUCE
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHNUE;

+ 00BSCHATHh (DU3MUECKHUE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB C ONOpPOW Ha 2—3 MU3YYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

- pemath pacyE€THbIE 3aa4M (OMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHU),
UCIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIINE (PU3NUECKUE BEIUYUHBL:
HAa OCHOBE aHalu3a YCIOBHS 3a7aud 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JJISl PEIIEHUs, IPOBOAUTH Pacu€Thl U OLIEHUBAThH
PEATUCTUYHOCTH MOJIYYEHHOIO 3HaUEHUs! GPU3NYECKON BETIMUNHBI;

- pacrio3HaBaThb NpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIMTh MpU T[OMOIIU
($uU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICIATH
IpOBEPSIEMOE TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JEeNaTh  BBIBOJABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOJIIOIEHUH U ONIBITOB;

« IPOBOJUTH OTIBITHI 11O HAOIIOAEHUIO (DU3MUECKHUX SBICHUHN W PU3NIECKIX
CBOMCTB Ten (M3ydeHHEe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
DHEPrUH, 3aBHCHUMOCThH TEpPHOJa KOJICOaHW MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT aMILIUTYIbI
MajJbIX ~ KoJIeOaHWM,  MPSAMOJIMHEHHOE  pachmpoCTpaHEHHE  CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCHIBATH XOJA OMNbITA U €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

* IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONpeaesnss
CpeqHee 3HAUYeHHE U3MepsAeMOoil BelnuuuHbl ((POKycHOe paccTosHUE



coOuparomieid JUH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

* IPOBOJUTH  HMCCIEAOBAHHUE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCUMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadallbHOW CKOPOCTH, IEpUojaa
KOJICOAHUH MAaTEeMaTHYeCKOTO MAasTHUKA OT JUIMHBI HHUTH, 3aBHCHUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
Gu3HYECKUX BEIWYMH B BHUAC TaOMUI] U TpadUKOB, NejIaTh BBIBOIBI 11O
pe3ynbTaTaM HCCIeI0BaHNUS;

* IPOBOJIUTh KOCBEHHBIE HW3MEPCHUs (PHU3UUECKUX BEIWYMH (CpEIHssS
CKOPOCTh M YCKOpEHHE Tela IpH pPaBHOYCKOPEHHOM JIBUKCHHUHU,
YCKOpPEHHE CBOOOJHOTO TaleHUs, >KECTKOCTh MPYXKHUHBI, Kod(dduimeHt
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosl KoJeOaHWi MaTeMaTHYeCKOr0 W MPY)KHHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUITaHUPOBATh M3MEPEHHS, COOMpPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CICTYs TPEIIOKCHHON HWHCTPYKIIMH, BBIYUCIIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

- cOONTIOAaTh TpaBUjia TEXHUKU O€30MacHOCTH MpU paboTe ¢ JTabopaTOPHBIM
00opy10BaHUEM;

s pa3nuyaTh OCHOBHBIC TMPHU3HAKK HW3YYEHHBIX (U3NYECKUX MOJEIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas IJIMH3a, IUTAHETApHAas MOJEIh aTroMa, HYKJIOHHas
MO/IEJIb ATOMHOTO SIPa;

« XapaKTepU30BaTh  MPHUHIUIBI  JIEHCTBUS  HM3YYCHHBIX NPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAaHHUA (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HWCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKMX SBIEHUW W HEOOXOauMble (PU3HUECKHE
3aKOHOMEPHOCTH;

* ICTIOJIb30BATh CXEMbl U CXCMATUYHBIC PUCYHKH HM3YYCHHBIX TEXHUYCCKHX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX IPOIECCOB
NpU pEIIeHUN Yy4eOHO-TPAKTHUECKUX 3a/1ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHHUS N300paXKEHHM B IMJIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;

« MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(DOPMAIIHIO O IPUMEpaX) MPAKTHIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHUKW B TIOBCETHEBHOW IKWU3HU ISt
oOecnieueHuss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamu U



TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHMSI 3/I0pPOBbS U COOJIIOICHUSA
HOPM DKOJIOTUYECKOIO ITOBEIACHUS B OKPYKAIOILEH CPEAE;

* OCYIIECTBIISATh MOUCK HMHpOpMAMU  (PU3NYECKOTO  COACPKAHUA B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOIIMXCS 3HAHUW U JOTIOJIHUTENBHBIX HCTOYHUKOB;

* ICTIOJIB30BAaTh IPH BBIMOJHEHUN Y4YEOHBIX 3aJaHHUN HAyYHO-TIOMYJISAPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapaT K3y4aeMoro pasziena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaugecTBo yacoB

Ne = HamMeHoBaHuUe pa3/iesioB U TeM JyiekTpoHHbIE (IU(pOBHIE)
n/n  mporpamMMmsbl Bcero Konrp. Mpax. oGpa3oBaTebHbIE PecypChl
padoTsI padoTsI
Paznen 1. ®u3uka 1 e€é poJib B MO3HAHUH OKPY/KAIOLIEro MUpa
11 ®u3uka - HayKa o0 PUpPO/IE. 1 Bbubnuorexa LIOK
' CraproBasi AuarHocTUUecKas padora. 1 1 7https://m.edso0.ru/7f416194
bubmuoreka IIOK
1.2 ) 2 1
HISHTICCINE BETITHHDL 7https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Brbmmorexa LIOK
' i A 7https://m.edso0.ru/7f416194
Hroro no pasaeny 6 1
Pasnen 2. IlepBoHayanbHbIe CBeleHUs 0 CTPOCHUH BelllecTBa
2.1 CtpoeHue BelecTa 1 bubmorexa LIOK
' P t 7https://m.edso0.ru/7f416194
59 JBrm>xeHue u B3auMojieCcTBHE 2 1 bubmmoreka IIOK
' YJaCTHII BEIIECTBA 7https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSTHHS BEIIIECTBA 2 7;1 ¢ tg:l:(/)/Trzza dls_fjo.ru 17§416194
Hroro 1o pazneny 5
Paznen 3. /IBu:keHue 1 B3anMo/ieiicTBHeE TeJl
bu6 OK
3.1 MexaHn4ecKoe ABHKEHUE 3 nomotrexa L

Thttps://m.edsoo0.ru/7f416194
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bubmuoreka IIOK

3.2 Hrepua, Macca, mwioTHOCTS 4 ! 7https://m.edsoo.ru/7f416194
bubmuoreka LIOK
33 Cua. Bugst cun 14 1 2 7https://m.edso0.ru/7f416194
HWroro no pazneny 21
Paznen 4. laBiieHune TBEPABIX TeJ, *KUAKOCTEH U ra3oB
1| rotpmn o oo | 3 buorera L1OK
' PA A 7https://m.edsoo.ru/7f416194
razamu
bubmuoreka LIOK
4.2 Jlapierue XHaKoCTH > 7https://m.edsoo.ru/7f416194
bubmuoteka LIOK
4.3 ATMOChepHOS AaBICHHC 6 7https://m.edso0.ru/7f416194
44 Jle¥icTBuE *KUIKOCTH M ra3a Ha 7 2 3 Bu6nmoreka IJOK
' NOTpyKEHHOE B HUX TEJIO 7https://m.edsoo.ru/7f416194
Hroro mo paznemy 21
Pa3nen 5. Pabota u MoImHOCTB. DHeprus
Bu6nmoreka IJOK
>1 Pabora i mouuiocts 3 1 ‘https:im.edsoo.ru/7f416194
Bu6nuoreka IJOK
2 I1 1
> POCTBIC MEXAHHSMEL > 7https://m.edsoo.ru/7f416194
bubmuoreka IIOK
. M 4 1 1
53 CXAHICKA SHEprIA 7https://m.edsoo.ru/7f416194
Uroro o pazaeny 12
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 12
ITPOTPAMME
8 KUIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
No /11 HaunmeHoBaHMe pa3ie/ioB U TeM Kowrp.  Ilpa. (uu¢posbIe)
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTrel  padoTHI
pecypcbl
Paszgea 1. TensioBble siBJIeHUs
bu6mmorexa [IOK
1.1 CrtpoeHue u CBOWCTBA BELIECTBA 7 7https://m.edsoo.ru/7f418
1ce
bu6mmoreka [IOK
1.2 TernmoBbIe MPOIECCHI 21 1 5 Thttps://m.edsoo0.ru/7f418
lce
Wroro no pazueny 28
Pa3zgea 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA
2.1 DIIEKTPUUYECKHE 3aPsIIbl. ‘ 7 ‘ 1 bubnuorexa [JOK
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3apspKeHHbIE Tela U UX 7https://m.edsoo.ru/7f418
B3aUMOJICUCTBUE 1ce
bubmuoreka [JOK
2.2 IToCTOSIHHBIN SJIEKTPUIECKUNA TOK 20 2 7 7https://m.edsoo.ru/7f418
1ce
bubmuorexa [JOK
2.3 MarHuTHBIC SIBJICHUS 6 1 15 Thttps://m.edsoo.ru/7f418
1ce
bu6mmoreka [IOK
2.4 DNeKTpOMarHuTHas HHIYKIHS 4 7https://m.edsoo.ru/7f418
1ce
Htoro no pazneny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOIT'PAMME '
9 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
No /it HaumenoBanue pa3jaesioB Konp. [pak. (uudpposbIe)
U TeM NPOrpamMMmbl Bcero paGor oOpa3oBaTesIbHbIE
padoTbI
bl pecypcsl
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHu4eckoe ABUKEHHUE 10 1 bu6mmoreka [IOK
' U CIIOCOOBI €I0 OITUCAHHS 7aahttps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMoAeHCTBIE Tel Taahttps://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3 10 3
AKOHRL COXpaHEmI Taahttps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgea 2. Mexannuyeckue KoJe0aHUs U BOJHBI
b K
2.1 MexaHn4yeckHe KoJieOaHus 7 3 uonmorexa LO
Taahttps://m.edsoo.ru/7f41a4a6
99 MexaHuYeCKHE BOTHBI. 3 1 3 bu6mmorexa [IOK

3BYyK

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

Hroro no pazneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 5 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI Taahttps://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUSA

41 3aKOoHBI pacpoCTpaHEHUs 6 bubnmoreka [JOK

CBCTa

Taahttps://m.edsoo.ru/7f41a4a6
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JIMH3EI 1 oNTUYECKHUE

4.2 6 3
npudopbI
43 Paznoxxenue 6emoro ceera 3 5
B CIICKTP
Hroro no pazueny 15

bubmuoreka [JOK
faahttps://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
faahttps://m.edsoo.ru/7f41a4a6

Pa3gen 5. KBanToBbIe IBJIeHUSA

Ucnyckanue u bubmuorexa [JOK
5.1 4 1
IIOIJIOIIIEHHE CBETA aTOMOM 7aahttps://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHE GTOMHOTO ipa faahttps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 il 7 1 1
FICPHbIC peaKitiy Taahttps://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17

Pasnen 6. [loBTOopuTe 1bHO-00001IAI0INIT MOAYJIb

[ToBTOpEeHME M 0000IIIEHNE

bu6mmoreka [IOK
A 2
6 cozepxanus Kypea pusmicH 9 Taahttps://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 102 3 97
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
IIpakr DJIEeKTPOHHBIE
Ne Kontpo wmnueck uupposeie
n/n Tema ypoxa Bcero  JabHBIE ue o0pa3oBaTe/bHbIC
padorsl  pador pecypchl
bl
IToBTOpEHME U3YYEHHOTO
1. wmarepuana. CraproBas 1 1
JTarHOCTHYECKas paboTa.
®du3uka — HayKa O MpUpoJeE.
2. SBnenwus nmpuponbl. usndeckue 1
SIBJICHMSL.
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MexaHu4decKkue, TEILUIOBEIE,

3. DJIEKTpUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS
4 dusnyuecKue BeIMYUHBI U UX
U3MEpeHue
Ypoxk-uccienoanue "M3mepenue
g | TeMIIEpaTypbl IpH MOMOILIH
KHUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATYphI"
Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3Y4alOT
g, PUPOL. EcrecTBeHHOHay4HBIN bubnnorexa [JOK
" merop nosHanus. Onucanue fhttps://m.edsoo.ru/ff09f72a
(bU3MYECKUX SIBICHUN C TTOMOIIBIO
MoJeen
VYpok-uccnenosanue "l[Iposepka
TUIOTE3bI: 1aJbHOCTh MONETA
7. IDapuKa, MyLIEHHOro
TOPU30HTAIILHO, TEM OO0JIbIIIE, YEM
0oJIbIIIe BBICOTA ITycKa"
CrpoceHue BemectBa. OMbBITHI,
8. z[;fa%mafomne JUCKPETHOE Bubmiorexa LOK
Ohttps://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
9. JIBM>KeHME 4acTull BEIECTBA Bubmorexa LIOK
Ohttps://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
10. HaOMIOEHUIO TEIIOBOTO
PaCIIUPEHHUS Ta30BY
11. ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBs3s Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
12| COCTOAHHSAX H MX bubnmoreka [JOK
aTOMHOMOJIEKYJIIPHBIM Ohttps://m.edsoo.ru/ff0a0378
ctpoerreM. OcoOeHHOCTH
arperaTHBIX COCTOSTHUI BOJIBI
MexaHn4decKkoe IBUKEHIE. bubmuorexa [JOK
13. PaBHOMEpHOE M HEpAaBHOMEPHOE Ochttps://m.edsoo.ru/ff0a05c
JIBUKECHHE 6
bubmuorexa [JOK
14. Cropocts. EAMHHIE CKOPOCTH. Ohttps://m.edsoo.ru/ff0a079c
bubmuoreka [JOK
15. Pacyer myTv ¥ BpEMEHHU JBHKCHHUSI 004https://m.edsoo.ru/ff0a0a
ed
WNuepuus. 3akoH uHEpIUH. bubmorexa [TOK
16. 00https://m.edsoo.ru/ff0a0cl

B3anmopeiicTBue Ten Kak mpuyMHa

0
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17.

N3MCHCHUS CKOpOCTI/I JOBUXKCHUSA
Tel

IImotHoCTh BemecTBa. Pacuer
Macchl 1 00beMa TejIa IO €ro
[JIOTHOCTH

bu6mmoreka [IOK
0Ohttps://m.edsoo.ru/ff0a0fe
e

18.

JlaGopaTopHas paboTta
«OrnpeneneHue mMIOTHOCTH
TBEPJIOTO TENa»

19.

20.

Pemrenue 3agad mo reme
"[InoTHOCTH BemecTBa"
Cuna xak XxapakTepUCTHKa
B3aumoercTeus Ten. Cuna
ynpyrocti. 3akoH ['yka

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0al23c

21.

22.

23.

JlaboparopHas padota «/3yuenue
3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

SIBnenune Tarorenus. Cuia
TSHKECTHU

CBsi3b MEX]Ty CUJION TSKECTH U
Maccoii Tena. Bec Tena. Pemenne
3ajad 1o tTeme "Cuma Tsokectn"

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0al778

24.

Cuna TsOKeCTH Ha ApYruX
ma"erax. dusnueckue
XapaKTePUCTUKH IUIaHET

bu6nmoreka [JOK
Ohttps://m.edsoo.ru/ff0a1502

25.

26.

217.

N3mepenne cuit. JluHamomeTp

Bec Tena. HeBecoMmocTh

CrnosxeHue 1ByX cui,
HAINPABJIEHHBIX MO0 OJJHON MTPSMOU.
PaBHOelicTBYIOIIIAsA CHIT

bu6mmoreka [JOK
Ohttps://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0al1778
bu6mmoreka [IOK
01https://m.edsoo.ru/ff0ala7
0

28.

29.

30.

Pemenue 3ana4 no reme
"PaBHOzelcTBYIOIIAs cui”
Tpenue ckoybXeHus: U TpeHHUe
1okos1. TpeHue B Ipupoje u
TEXHHUKE

JlabopaTtopHas pabota «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIBI IaBJICHUS U
XapakTepa COIPUKACarOIINXCs
IMOBEPXHOCTEW»

bubmuorexa [JOK
019https://m.edsoo.ru/ff0alb
9c

bu6mmorexa [IOK
018https://m.edsoo.ru/ff0alc
c8

31.

Pemenue 3amau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIbI

32.

Pemrenue 3agad mo remam: «Bec

bu6mmoreka [IOK



../fee%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22fee
../fee%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a0fee%22fee
../a123c%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22123HYPERLINK%20%22https:/m.edsoo.ru/ff0a123c%22c
../a1778%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%221778
../a1502%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1502%221502
../a18cc%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%2218HYPERLINK%20%22https:/m.edsoo.ru/ff0a18cc%22cc
../a1778%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1778%221778
../a70%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%2270
../a70%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1a70%2270
../c%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%229HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22c
../c%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%229HYPERLINK%20%22https:/m.edsoo.ru/ff0a1b9c%22c
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ccHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%228
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%22ccHYPERLINK%20%22https:/m.edsoo.ru/ff0a1cc8%228

Tenay, «['papudeckoe
n3o0paxeHue cuim, «Cuiiby,
«PaBHOACHUCTBYIOIIAS CUII»
KonrponsHas pabora no remam:
«MexaHn4eckoe JBHKEHUEY,

010https://m.edsoo.ru/ff0ald
e0

33.] «Macca, mIoTHOCTE», «Bec Temay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cunbi»
Hasnenne. CriocoObl yMEHBIIICHUS bubmmorexa [OK
34. Oahttps://m.edsoo.ru/ff0a20a
Y YBEITUYCHHUSI IABJICHHS 6
.3
| M o S
| A ’ Ohttps://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[lepenaya naBiaeHus TBEPABIMU bubnuorexa [IOK
36. Tenamu, XUIKOCTSIMU U Ta3aMH. Obhttps://m.edsoo.ru/ff0a25b
3akoHn [lackains 0
] B o
' A Ohttps://m.edsoo.ru/ff0a2718
TSDKECTH
P
38 «Z;leHeI/Ie 3eanaq o ziMe - bubnnoreka [JOK
: BJICHHE B KUJIKOCTHU U Ta3e.
A Ohttps://m.edsoo.ru/ff0a2826
3akoH [lackamsi»
bu6mmoreka [IOK
39. Coobmuraromuecs coc
HHIATOTHHECH COCY AR Ohttps://m.edsoo.ru/ff0a2970
40. T'mapaBiIM4eCKHil mpecc bubmorexa IOK
' AP P Ohttps://m.edsoo.ru/ff0a3136
a1 Manomerpsl. [lopuiaeBoi
" KMIKOCTHBIH HAcocC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHUS BO3TYITHON bubnmoreka [JOK
42. o06omouku 3eMin. 3aBHCUMOCTh 025https://m.edsoo.ru/ff0a2b
aTMOC(EepHOTO TaBJICHHS OT 5a
BBICOTHI HaJT YPOBHEM MODSI
bubmuorexa [JOK
Bec Bo3ayxa. ATmMochepHoe
43. % Pep 025https://m.edsoo.ru/ff0a2b
JaBJICHUE
5a
bu6mmorexa [IOK
N3mepenue atmochepHOro
44, 028https://m.edsoo.ru/ff0a2d
nasienus. OneiT Toppuuennu a8
3aBUCHMOCTH aTMOC(HEPHOTO bubnmuorexa [JOK
45. naBieHUs OT BBICOTHI HAJl YPOBHEM 024https://m.edsoo.ru/ff0a2f
MOpst c4
bubmuoreka [JOK
bapomeTtp-anepoua. ArmochepHoe
46. P P pon Pep 024https://m.edsoo.ru/ff0a2f

AaBJICHUEC HA PA3JIMYHBIX BbBICOTAX

c4



../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22deHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%220
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%221HYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%22deHYPERLINK%20%22https:/m.edsoo.ru/ff0a1de0%220
../6%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%2220HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%226
../6%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%2220HYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a20a6%226
../a2376%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2376%222376
../0%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%2225HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%220
../0%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%2225HYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a25b0%220
../a2718%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2718%222718
../a2826%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2826%222826
../a2970%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2970%222970
../a3136%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3136%223136
../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22daHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%228
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22daHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%228
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224

47.

48.

Pemenue 3agau no reme
"ATtmocdeproe nasneHue”
JelicTBue ®UIKOCTH U Ta3a HA
MIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubmuoreka [JOK
Ohttps://m.edsoo.ru/ff0a3276

49.

50.

JlaGopaTopHas paboTta
«OmnpeneneHre BITAIKMBAIOIIEH
CHUJIbI, IEUCTBYIOIIECH Ha TEO,
MOTPY>KEHHOE B KUJKOCTB)
Jlaboparopnas paboTa 1mo Teme
«ccrenoBanue 3aBUCHMOCTH Beca
TeNa B Boje 0T 00bEMa
MOTPYKEHHOU B KHUJIKOCTh 9aCTH
Tena»

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0a3514

51.

IlnaBanue Texn

bubmuorexa [JOK
03https://m.edsoo.ru/ff0a3a9
6

52.

53.

JlaGopaTopHas pabota
"KonctpyupoBanue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOJKU U
OmpeeieHue eé
rpy30n0bEMHOCTH"

Pemenne 3amad no remam:
«IlitaBanue cynoB.
Bo3snyxormnaBanue», «/laBnenue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0a3654

54.

55.

56.

Mexanuueckasi paborta

MormHocTts. EquHUIBI MOIITHOCTH

Ypoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HOoIbEME IO JIeCTHHUIE"

bu6mmoreka [JOK
03https://m.edsoo.ru/ff0a3f8
2

bu6mmoreka [IOK
03https://m.edsoo.ru/ff0a3f8
2

S7.

[Ipocteie Mexanu3Mmbl. Poryar.
PaBHOBecue cun Ha peiuare

58.

KonTponbHas pabota mo Teme
«/laBiieHne TBEpABIX TEN,
KUIIKOCTEN U ra3oBy /
Bcepoccuiickas npoBepoyHas
paborta

59.

PeseprubIit ypok. Pabora ¢
TEKCTaMH 110 TeMe «JlaBieHne
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»
/ Beepoccuiickast mpoBepoyYHast

bub6mmoreka [IOK
O04https://m.edsoo.ru/ff0a4ff
e
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro

pe3yJibTaTa
1.1

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmmMsbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTth ABJICHUA 110 ONMCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

1.3

pacro3HaBaTh NPOSIBICHHE W3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY’KaloIlleM MHUpE, B TOM 4Yucie (U3NYECKUe SBICHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33auy B y4yeOHYIO, BBIICISTH

CYLIECTBEHHBIE CBOMCTBA (MpU3HAKK) GUBUUECKUX SBICHUN

1.4

1.5

1.6

ONMCHIBATh H3YYEHHbIE CBOHCTBA Tel MU (U3MYECKHE SIBICHMS,
UCHONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUM IPABUIBHO
TpakTOBaTh (U3NYECKUH CMBICI HCIONb3YEMbIX BEIMYUH, HX
0003HAYCHMS U €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIBI,
CBS3BIBAIOLME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh  TpaMKHd  M3YYEHHBIX  3aBHCHMOCTEH
(bU3UYECKUX BEITMYUH

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKUE SIBICHUS M MPOLECCHI,
WCIIONB3Ysl W3YYEHHBbIE 3aKOHBI, IPU 3TOM [1aBATh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIPA)KCHHE

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATb I[PUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOMUTH
oObsicHeHHe W3 1 — 2 JIOTMYecKHWX IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 nelcTBHS, UCTOIb3YSl 3aKOHBI U
(dhopMyIibl, cBs3bIBaIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHaIn3a

YCJIOBUA  3aJadd  3allUCbIBATb KPATKOC  YCJIOBHUC, IIOACTABJIATH




1.8

¢bu3nueckre BEIUYUHBI B GOPMYJIbI U MPOBOJUTH PAcU€Thl, HAXOIUTH
CIpaBOYHbIC JaHHbIE, HEOOXOAUMBIEC JIJISl PELICHUsS 3a7a4, OLICHUBATh
PEAUTUCTUIHOCTh TOTYYCHHOU (PU3HUECKOM BEIIMIMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IMOMOIIA
(U3MYECKUX METOAOB, B ONHCAHWM HWCCIICIOBAHUS  BBIJICISTH
MpoBepsieMOe  MpeAnojoxkeHue  (Tumoresy),  pa3idyarb U
WHTEPIPETUPOBATh TMOJYYCHHBIM pe3ysbTaT, HAXOJUTh OIIUOKH B

XOJ¢€ oIibITa, A€JIAaTh BEIBOJELI I10 €I'0 pE3YyJIbTaTaM

1.9

MPOBOJUTH OIBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SIBICHUH MU
¢uznueckux  CBOMCTB  Tel:  (OpMYyIUpOBaTh  IMPOBEPSEMBIC
MPENOI0KEeHUs, COOMpaTb  yCTAaHOBKY M3  MPEAIIOKEHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

1.11

BBIIIOJIHATE MPAMBIC HU3MCPCHUSA C HCIIOJIB30BAHUCM aHAJIOIOBBIX H
nuGpoBBIX MPUOOPOB, 3alMCHIBATh IOKAa3aHUS MPUOOPOB C y4ETOM
3aJJaHHOH a0CONIOTHOM MOTPENTHOCTH N3MEPEHUH

IPOBOJIUTh  MCCIEIOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BCINYHUHBI OT I[pyl"OfI C HCIIOJIB30BAHUEM IPAMBIX I/ISMepeHI/Iﬁ,
y4acTBOBaTh B IUIAHUPOBAHHWU Y4E€OHOIO HCCIEOBaHUS, COOUpPATh
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIIENYs NIPEIIOKEHHOMY IIIaHy,
(buKcupoBaTh pPE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BCJIMYHH B BUJC MPCATOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB, JACJIaTh BBIBOBI

10 pE3yJjibTaTaM HCCICOAOBAHUA

1.12

MIPOBOAUTE KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIPU BBIITOJIHCHUU H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

1.13

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH mpu pabore cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh TPUHIMIBI  JEUCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaTh IPUHIUIIBI JEUCTBUS HU3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBID WX OIHUCAHMUS,
WCTIONB3Ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U

HE0OX0oauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNPUMEPHl (HAXOAUTh HMH(POpPMAIMIO O MpUMepax)
MPAKTHYECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU s oOecrieyeHHss O€30MacHOCTH TpU  OOpaimieHuu ¢

nprudoOpaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U




1.16

cOOJTIOICHHSI HOPM 9KOJIOTMUYECKOT0 TIOBEJICHHUS B OKPY»Kalollel cpee
OCYILECTBISATH OTOOP MCTOUYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM U MYyTEM CpPaBHEHUS PA3IUYHBIX HCTOYHHKOB
BBIICNIATh MH(OPMALMIO, KOTOpasi SBISETCA NPOTHBOPEUMBON HITH

MOJKET OBITH HGI[OCTOBGpHOﬁ

1.17

1.18

1.19

WCIOJb30BaTh MpPU  BBHINOJHEHUH YYEOHBIX 3aJaHUi  Hay4dyHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro CcoepaHHs, CIPaBOUYHbBIC
Marepuaibl, pecypcbl ceth  VHTEpHET, BIaAeTh NOPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOpPMALIUKA U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OcCHOBe 2 — 3 WCTOYHWKOB uH(pOpMamuu (U3HIECKOTO
COJIep>KaHusi, B TOM 4YHCIe MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ysbTaTax IpPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, NIpU 3TOM
rPAaMOTHO HCIOJIb30BaTh W3YYEHHBI MOHSATUHHBIN anmapaTr Kypca
(U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaUei

IIPU BBINOJIHEHUH Y4eOHBIX MTPOEKTOB U HUCCIIEAOBAHUM pacnpenensiTh
00513aHHOCTH B I'PYNIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/1a4yaMH,
CIIEOUTh 3a BBINOJIHEHWEM IIJIaHa JEHCTBUM, a/JeKBaTHO OLICHHWBATH
COOCTBEHHBI BKJAJ B JEITENBbHOCTb TIpYMIbl, BBICTPAUBATH
KOMMYHHMKaTHBHOE B3aUMOJCHCTBHE, YUUTBIBAsSI MHEHHUE

OKPY’KaIOIINUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

1.2

1.3

HCIIOJIb30BATh MTOHATHUSA

pas3inyaTh SBJICHUs 110 OIMCAaHUIO HUX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE
pacrio3HaBaTh TNPOSIBIEHHE M3YyYCHHBIX (DU3MUYECKUX SIBICHHH B
OKpY’KaloIlleM MHpE, B TOM 4YUClIe (PU3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) DU3UUECCKUX SBICHHUI

14

OIMUCBIBATL H3YYCHHBIC CBOMCTBA TEl W (1)I/I3I/I‘-I€CKI/IG SABJICHUA,




UCTIONB3YS (U3UYECKHE BEJIWYMHBI, IPU ONUCAHUHM MPABHIEHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIIOJIB3yEMBIX  BEJIMYHH,
0003HAYCHHS M €AWHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTH (POPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MUECKHUE SIBICHUS M TPOIECCHI,
WCIOJIb3YSl HM3YYEHHbIE 3aKOHBbl, IpPU OTOM JaBaThb CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa M 3alHMCHIBAaTh €r0  MaTeMaTH4eCKOe

BBIPA’XCHHUC

1.6

1.7

OOBACHATH (PU3UYECKUE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JOTrMYeCKHX ILIAaroB ¢ MOMOIIbI 1 — 2 H3y4eHHBIX CBOMCTBA
(bU3NIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacy€THble 3a7auu B 2 — 3 NEHCTBUS, UCHONB3YS 3aKOHBI U
(hopmynel, CBsA3BIBarONME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaIU3a
YCIIOBHS 33/1a4¥l 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JMAHHBIX IS pEIIeHUs 3aJadyd, BHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMBbIe ISl €€ pelIeHHs], TPOBOIUTh PACUEThl U CPABHHUBATH
MOJyYEeHHOE 3HaYeHUue (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBbIMHA

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(U3NYECKUX METOJI0B, UCIOIb3Ys ONUCAHHE UCCIIE0BAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEAIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBAaHN, 1CJIaTh BBIBObI

1.9

MPOBOAUTH OMBITBI MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
¢u3n4Yeckux  CBOMCTB  Tel:  (QOpPMYJIUpOBaTh  MPOBEpsieMbIe
MPENNoNIOKEeHNs, coOMpaTh  yYCTAaHOBKY U3  IPEAJIOKEHHOTO

O60py,£[0BaHI/I$I, OIIMChIBATH XO/J OIIbITa U (I)OpMYJ'II/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C MCIIOJIB30BAHUEM aHAaJIOTOBBIX
HpI/I60pOB N JaTYUKOB (I)I/I3I/I‘-IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTATHI

M3MEPEHUH C YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOANTHh  HWCCIICOBAaHWE 3aBUCUMOCTH  OJIHOW  (hM3HUECKOI
BEJIMYMHBI OT JAPYroil ¢ HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HUCCIIEOBaHUE, COOUpPATh YCTAHOBKY M BBHITOJTHSATH

U3MEpeHus, Cclieysd TpeAIOKEHHOMY  IUIaHy, (UKCUpPOBATh




pe3yabTaThl MOJYYEHHOUW 3aBHCHUMOCTH B BHUJAE TaOIUIl M TrpaduKoB,

ACJ1aTh BBIBOAKI 110 PE3yJIbTaTaM UCCICAOBaHMA

1.12

MPOBOANTh  KOCBCHHBIE  HM3MEPCHHS  (PU3NYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeMIOKCHHOM HHCTPYKIMU, M BBIUUCIATH 3HAYCHUE

BCJIIMYHUHBI

1.13

coOmomaTh MpaBWja TEXHUKA Oe30macHOCTH Tpu  paboTre ¢

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS H3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUST O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘IGCKI/IG 3daKOHOMCPHOCTH

1.15

1.16

pacrmo3HaBaTb IMPOCTHIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
npuOOpBI MO CXEeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIIATh CXEMBbI
JJEKTPUYECKUX LENed C MOCIEAOBATENbHBIM M IAapaJUICIbHBIM
COCAMHEHUEM  JJIEMEHTOB, pa3jiuyas yCJIOBHbIE 0003HAuYEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIEeTIEH

IPUBOAUTH TNpUMEpPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPaKTUYECKOrO MCITIOIb30BaHMsI (U3NYECKUX 3HAaHUMN B MIOBCETHEBHOM
KHU3HM Ui oOecriedeHuss O€30macHOCTH TpU  OoOpallleHuH ¢
npruOOpaMy ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

1.17

OCYIIECTBIISTh TOUCK HHPOPMALIMH (PU3UIECKOTO COJIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOLIMXCA 3HAHUM MU IIYTEM CpaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHHKOB BBIACIATh HWHGOPMAINIO, KOTOpast

SABIIACTCA HpOTHBOpC‘{HBOﬁ WU MOXET OBbITh HCI[OCTOBCpHOﬁ

1.18

1.19

WCIIOJIb30BaTh MPHU  BBHIMOJHEHHMM Y4YeOHBIX 3aJaHUld  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEepXkKaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypchl cetd HMHTepHer; BiaaeTrh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus WHPOPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO

cOo3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIEHUS,
000011ast UHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NUECKOTO
COZIepKaHUs, B TOM 4YHCIE MyOIUYHO TPEACTABISATh PE3yIbTATHI
IIPOEKTHOM MWIIM HCCICNOBATEIBCKOW AEATEIBHOCTH, IIPH  3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUMHBIM amnmapar Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIUei




1.20

9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEIOBAHUNA (DU3MUECKHUX
MIPOLIECCOB PacCHpeeNsITh 0053aHHOCTU B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJla4aMM, CJICAWTh 34 BBINOJHEHUEM IUIaHA
NEHCTBUI U KOPPEKTUPOBATH €0, aJIeKBATHO OIICHUBATh COOCTBEHHbII
BKJaJ B JI€ATEIbHOCTh TPYIIIbI, BBICTPAUBATH KOMMYHHKATHBHOE

BSaHMOHeﬁCTBHG, IIPOABJIAA TOTOBHOCTD pa3pe€uiaTb KOH(bJ'II/IKTBI

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

11

1.2

1.3

14

HCII0JIb30BaTh U3YUYEHHBIE TOHATHS

pa3nuyarh SBJIEHUS IO ONUCAHMIO UX XApaKTEpHBIX CBOICTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SBICHHUE
pacro3HaBaTh NPOSIBIEHHE H3YYEHHbIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3a7ayy B y4yeOHYIO, BBIJIENAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN
ONUCHIBaTh H3YyYEHHBIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCIONIBb3YSl (pU3MYECKHe BEJIWYMHBI, MpPU ONUCAHUU MPABHIBHO
TpPakTOBaTb  (PU3MYECKMI  CMBICT  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHUSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIME  JIAHHYI0  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpa@UKHM  U3YYEHHBIX  3aBUCHUMOCTEM

(bHSI/I‘ICCKI/IX BCJINYMH

1.5

1.6

xapaKTepnsoBaTL CBOI\/’ICTBa TECII, (I)I/I3I/I‘ICCKI/IG SABJICHUS U npoueccm,
I/ICHOJ’IBSYSI I/I3y‘—IeHHBIe 3aKOHBI, HpI/I 9TOM JaBaThb CJ'IOBeCHYIO
(GOpMyIHMpOBKY 3aKOHa U 3alHChIBaTh €r0  MaTeMaTH4eCcKoe
BBIpaXKEHUE

OOBSCHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCTE CHUTyalldid MPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH HpI/I‘II/IHHO-CHe,ZLCTBeHHLIC CBA3H, CTpOI/ITb O6’b)ICH€HI/Ie nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 HM3Y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemarh pacuy€éTHbIC 3a7aud (OmMMparImuecss Ha cucremy um3 2 — 3

yYpaBHEHMI), HWCHOJB3yd 3aKOHBI M  (OPMYIBIL, CBSI3BIBAIOLINE




1.8

¢u3nuecKkre BENMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/adu
3aMHUCHIBATh KPAaTKOE YCJIOBHE, BBUIBIATH HEIOCTAMONINE  HIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUISL PElICHUs], MPOBOJUTH PacdEThl M OICHUBATh PEATHCTHYHOCTD
MOJTyYEHHOTO 3HAUCHHS (PU3NYECKON BEIIMIMHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh HPU OMOIIN
(bU3MUECKUX METOJIOB, UCIIONB3YS ONMMCAHUE MCCIIEIOBAHUS, BBIACIATH
IpOBEpPSieMOE  IIPEAONIOKEHNE, OICHUBATh IPABMIIBHOCTH IIOPS/IKA
MIPOBEJCHUS HCCIICIOBAHUS, JENaTh BBIBOABI, HWHTEPIPETHPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

MPOBOJUTH OIBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SIBICHUH WU
(U3MYEeCKUX CBOMCTB TeNI: CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HaboOpa 00OpYIOBaHMWS, ONMHCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOIBI

1.10

MPOBOAUTh INPU HEOOXOJAWMOCTH CEpUI0 MPSAMBIX H3MEpPEHUH,
OTpeNeisisi CpelHee 3HAueHHE H3MEpseMON BelMYMHBI (POKYyCHOE
paccTositHue coOuparomiel JUH3bI), 0O0OCHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO NMpHoOopa)

1.11

1.12

MPOBOAUTh HCCIIEJOBAHME 3aBUCUMOCTEM (IU3MUECKUX BEIUYHH C
HCIIONIb30BAHUEM IIPSIMBIX WU3MEPEHHUM: IJIaHUPOBATH HCCIECIOBAHMUE,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (DMKCHpPOBATh pPE3yJbTaThl
MOJTy4YEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOJIMIHU
rpaduKoB, JeN1aTh BBIBOBI [0 PE3yJIbTaTaM UCCIEIOBAHUS

NPOBOJUTh  KOCBEHHbIE  W3MEpPEHUs  (U3NYECKUX  BEJIUYHUH:
IUIAaHUPOBATh M3MEPEHHS, COOUPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIEeAys MPEIIOKEHHON WHCTPYKLIHH,
BBIUMCIISITH 3HAYEHHWE BEJIIMYMHBI W AHAJIM3UPOBATh ITOJYYEHHBIE

PE3YIbTATHI C yLIéTOM 3aJaHHOM MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH mpu  padbore cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM H3YYEHHBIX (PU3NYECKUX MOJENeil:
MaTepHalbHas TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKIOHHas

MOJCJIb aTOMHOTI'0 gapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNMCAHUS, HCIONb3YS

3HaHUSI O CBOWCTBaX (PU3WUYECKHX SIBJICHUH W HEOOXOIUMBIE




1.16

(dbuznIecKre 3aKOHOMEPHOCTH

UCIOJB30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBLHBIX npubopoB 51
TEXHOJIOTUYECKUX TPOIECCOB IPH PEIICHUH Y4eOHO-ITPAKTHUECKUX
3aaa4, OIITHYCCKUC CXEMBbI IJIA ITOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM

3epKajie U cobuparomieit TmH3e

1.17

1.18

MPUBOJIUTL TpUMEPHl (HAXOAUTh WHEPOPMAIMIO O TIpUMEpax)
MIPAKTUYECKOIO UCIOIb30BaHUsI (PU3UYECKUX 3HAHUIN B MIOBCETHEBHOM
KU3HU i oOecrieueHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U
coOJII0ICHHSI HOPM SKOJIOTMYECKOT0 MIOBECHHUS B OKpY Katollel cpefie
OCYIIECTBIAThH MOUCK MHPOpMAINH (HU3HUUECKOTO COAEPKAHUS B CETU
WNuTepHer, camMoCTOSTENIEHO —(OPMYIUPYsS IMOWUCKOBBIA  3ampoc,
HaxOJUThb NIYTU  ONPEHEJICHHS  JOCTOBEPHOCTH  IOJYYEHHOM
nH(OpPMAIIMM HA OCHOBE HWMEIONIMXCS 3HAHUN W JOMOJHHUTEIHHBIX

HMCTOYHHKOB

1.19

1.20

WCIOJIb30BaTh IPU  BBHIMNOJHEHUM Y4YEOHBIX 33JaHUA  HAy4HO-
MOMYJISIPHYIO JINTEPaTypy (U3MYECKOrO COJEp:KaHus, CIpPaBOYHBIE
MaTtepuanbl, pecypchl cetd MHTepHer; Biaaerb npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus WHGOpPMALUU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMalMu M3 HECKOJbKMX HCTOYHHUKOB (PU3NUECKOTO
coJiepKaHusl, MyOJIMYHO TNPEACTaBIATh PEe3yJIbTaThl MPOEKTHOW MU
UCCIIEIOBATENIbCKOM  JESITeNbHOCTH, NP 3TOM  T'PaMOTHO
WCII0JIb30BaTh N3YYEHHBIN NOHSITUHHBIN anmapaT U3y4aeMoro paszena
(UMK U CONMPOBOXJATh BBICTYIJICHHE Ipe3eHTalMed C y4EToM

0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
MIPOLIECCOB paCHpeiessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 34 BBINOJHEHUEM IIIaHa
JeCTBUI M KOPPEKTHPOBATH €T0, a/IeKBATHO OILIEHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTb TIPYIIILI, BBICTPAUBATh KOMMYHHKATHBHOE

B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh Pa3peraTh KOH(IMKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Koxa
pasjaena

Koxa yjemenra

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

1.2

@uszuka — Hayka O npupoge. SBiaeHUs NPUPOABL.
®uznueckue  ABICHUS: MEXAaHWYECKHE, TEIUIOBHIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

duznyeckue BeNMUMHBL. — V3MepeHue  QuU3MUYECKUX
BenuuuH.  @usnueckue  npubopsl.  Ilorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcTtecTBeHHOHay4YHBI METOJ IO3HAHUS: HaOJIIOJCHUE,
IIOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
AKCIIEPUMEHT [0 TIPOBEpPKE THUIIOTE3, OOBSICHEHHE

Ha6n}0naeM0ro SABJICHUSA

1.4

1.5

Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIeNIeN
[TpakTyeckue paboTHI:

#HHPar###l3mepenne pacCTOSTHUN.
#i#Par#Ht#I3MepeHne 00bEMa KUAKOCTH M TBEPAOTO
Tena.

H#HHPar###Onpenenenre pa3MepoB MajbIX TeJ.
##HPar#H##lI3Mepenue  TemmepaTypbl NpPUH  IOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNM BELIECTBA

2.1

#H#HParf##CTpoeHNE BELIECTBA: aTOMBbl U MOJIEKYJIBI, UX
pasmepel.  OmNBITBL,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

H#H##Par### ]| Brokenne gacTull BemiectBa. CBs3b CKOPOCTH
JIBIOKEHHUS YacTUI[ C TemIeparypoid. bpoyHoBckoe

nBwkeHue, muddysus

2.3

B3anmoneiicTBre 4acTUI BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC

24

HH#H#Parf##ArperaTHple COCTOSIHUSL BELIECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPHABIX (KPUCTAITUMYECKHX) TEIl.




2.5

B3anmocBsA3b MeEXIy CBOWMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

Ocobennoct arperaTHbix COCTOSTHUH BOJBI

2.6

[TpakTuyeckue paboOTHI:

#H#Par###Onenka quaMeTrpa aToMa METOJOM PsJioB (¢
UCIOJIb30BaHueM (GoTorpaduii).

#H#HPart###OnpITE o HaOJIFONEHUTO TEIJIOBOTO
pacIIMpEeHHUs Ta30B.

HHHPar###ONBITEL 10 OOHAPYXKEHUIO JEUCTBUSA CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 31
' HEpPaBHOMEPHOE JBM)KECHUE
Hi#HPar##H#CKOpOCTb. Cpennsis CKOpOCTH pu
3.2 HEPAaBHOMEPHOM JIBMKEHUHU. Pacuér nmytu um BpeMeHHU
JIBUYKEHHS
SIBnenune uHepuuu. 3akoH MHepuuHU. B3aumopneicrTBue
3.3 TeN KaK MpPUYMHA W3MEHEHHS CKOPOCTH JIBUYKEHHS TeJl.
Macca kak Mepa MIHEpTHOCTH Tela
3.4 ##HPar## InotHocTs  BemecTBa. CBsI3p IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHMIIE 00BEMA BEIlleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOMUIbIO AUHAMOMETpA
37 #H#Par###sIBnenne TaroreHus u cwia Tsokectd. Cuiia
' TSDKECTH Ha APYTux IiaHeTtax. Bec rena. HeBecomocts
35 Cuna tpenus. TpeHue CKOJIBXKEHHS U TPEHHE IIOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###CrioxkeHne CuJl, HampaBlIE€HHBIX IO OJIHOM
' npsMoi. PaBHo el CTBYO1As CUIT
[TpakTueckue paboThI:
OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHJKEHUS
3.10 (mapuka B KUAKOCTH, MOJEITH  AJICKTPUUYECKOTO

aBToMOOWIIT W Tak jgainee). OmpeneneHue cpenHen

CKOPOCTH CKOJIbKEHUs Opycka WM [Iapuka IO




3.11

3.12

HAaKJIOHHOM  TUIOCKOCTH. OnpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnbITHI, JEMOHCTPUPYIOIITHE
3aBUCUMOCTh pacTshKeHUs (IegopManuu) Npy>KUHBI OT
NPUIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHPYIOIINE
3aBUCUMOCTh CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tela U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH
duznyeckue SBICHUS B MPUPOJAC: MPUMEPHI JIBHKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B JKUBOM M HEXKHUBOHN IPUPOJIE,
JIEHCTBHUE CUJIBI TPEHUS B PUPOJIC U TEXHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJ, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

HaBnenue TBEpmoro Ttena. CrocoObl yMEHBLICHHUS H
YBCIIUMUCHUA OABJICHUSA

JaBnenue raza. 3aBUCHMOCTb JaBJICHUS T'a3a OT 00bEMa,
TeMIepaTrypsl

[lepenaua naBneHus] TBEPABIMU TEIIAMH, KUIAKOCTIMHU U
razamu. 3axkoH Ilackans. I[THeBMaTnuecKkre MalInHbl
3aBUCHUMOCTh  JIaBJICHHS KHUAKOCTH OT TIIyOWHBI.
IMuapocraTndeckuit mapamokc. CooOIarnecs: COCy/Ibl.

FI/II[paBJ'II/I"IeCKI/Ie MCXAaHU3MBI

4.5

AtMmocdepa 3emnn u atMmocdepHoe aasieHue. [IpuunHbl
CYIIECTBOBaHMs BO3IyIIHOW o00o0souku 3emiu. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO J1aBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3smepenne artmocdeproro pasnenus. [Ipubopsr mms

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA

4.7

4.8

[eiicTBue XUIOKOCTM WM ra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena

[ImaBanue Ten. Bo3ayxornnasanue

4.9

[TpakTueckue paboThI:

UccnenoBanue 3aBUCMMOCTM BeEca Tejla B BOJAE OT
00béMa TOTpY)KEHHOW B IKHAKOCTH YacTH TeJa.
Ornpenenenre BBITAIKUBAIOMICH CUJIBI, JEHCTBYIOLIEH Ha
TE€n0, NOrpyk€HHoe B  KHUIKOCTh.  IIpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIECH CHIIBI, JEHCTBYIOLIEH

Ha TC€JIO B JKHAKOCTH, OT MaCChl TcCJIa. OHI)ITBI,




JEMOHCTPUPYIOIIAE  3aBHCHMOCTb  BBITAJIKMBAIOLICH
CHWJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOW B JKMJKOCTh YacTH TeJla U OT IIOTHOCTH
KHUJIKOCTH. KoncTpynpoBanue  apeomerpa  WIH
KOHCTPYMPOBaHUE  JIOOKM M  omnpezaeneHue €€

rpy30M0IbEMHOCTH

4.10

411

dusnyeckue  sABIEHHS B NPHPOJC:  BIUSHUE
aTMOC(epHOro JIaBJICHUS Ha )KUBOI OpraHu3M, IUIaBaHUE
pBIO

TexHUUeCKHE YCTPOMCTBA: COOOIIAMOLIMECS COCYIBI,
YCTPOMCTBO  BOJIONPOBOJIA, THAPABIMYSCKHN IPECC,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, IOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanuyeckas pabora
5.2 MexaHnueckas MOIIHOCTb
£ 3 [Ipoctbie  MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs
' 10cKocTh. [IpaBuiio paBHOBECHs pblyara
5.4 [IpumeHeHue paBuia paBHOBECHUS pblyara K 0JIOKy
«3onoTtoe  mpaBuiIo»  MexaHuku.  KoapduuueHt
55 MOJIE3HOTO JEHCTBUSA MeXaHU3MOB. [IpocThie MexaHU3MBI
B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TomHast mMexaHWdYeckasi dSHEprus. 3aKOH W3MEHEHHs M
' COXpaHEHHsI MEXaHUYECKOM SHEpruu
[TpakTueckue paboThI:
#Hi#HPar#Ht#Onpenenenne pabOThl CHUJIBI TPEHUSA TIPU
£ g PaBHOMEPHOM JIBIDKCHHHM Tejla 10 TOPU30HTAIHHOMN
' noBepxHocTu. MccrenoBaHue yclIOBUH — paBHOBECHS
ppiuara. M3mepenne KIIJ[ HakIOHHOM IJIOCKOCTH.
W3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUu
dusnyeckue SBICHUS B NPUPOJE: phlYarud B Tele
5.10
YeJoBeKa
TexHuueckne yCTpOMCTBA: pblyar, MOABWKHBIM U
511 HEMOJIBIKHBINM OJOKH, HAKIOHHASI TUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY




8 KUIACC

Koxa
pa3jaena

Koxa yjaemenra

HpOBepﬂeMble IJIEMEHTHBI COAECPKaAHUSA

TEIUIOBBIE ABJIEHUA

OCHOBHBIE  ITIOJIOKCHHS MOHCKyanHO'KHHeTquCKOﬁ

TEOpUU CTPOCHHUS BellecTBa. Macca u pa3Mepbl MOJIEKYIL.

ol OneIThl, MOATBEP)KAAIOIIMNE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
Mopgenu  TBEpAOro, KHMIKOTO M  Ta3000pa3HOro
6.2 cocTosiHUM BelecTBa. Kpucraminyeckue u amopgHble
Tela
OObsicHEHHE CBOICTB Ia30B, KUAKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IOJOXEHUH MOJEKYIIPHO-KMHETHUECKOH
TEOPHH
6.4 CmaunBaHue U KalWUISPHbIE SIBICHUS
6.5 TemoBoe pacupeHne U CKaTHe
6.6 Temnepatypa. CBsA3b TemmepaTypel €O CKOPOCTBIO
' TETJIOBOTO JAIBM)KEHHSI YaCTHUI]
6.7 Buytpennsas sneprust. Crioco0bl H13MEHEHUS! BHYTPEHHEH
' SHEPruu: TeIionepeaaya U CoBepIleHne paboThl
6.8 Bunsl Temnonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
' U3JIy4yeHue
KonnuectBo  TernoTel.  YienbHas — TEIIOEMKOCTh
6.9
BelIeCcTBa
TermmooOMeH © TemjaoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OanaHca
6.11 [1naBneHue u oTBepJieBaHUE KPUCTAIIINYECKUX BEIIECTB.
. VnenapHas TEII0TA INIABICHUS
[TapooOpazoBanne u  KoHAeHcauus.  Mcmapenwue.
6.12 Kumnenne. VYpenbHas  TemiaoTa  mapooOpa3oBaHMS.
. 3aBUCUMOCTh TEMIEpaTypbl KUIEHUS OT aTMOC(epHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomMBa. Y 1ebHasi TENJI0Ta CTOPAHUS




6.15

[MpuHnumnsr  pabotel  TemmoBbix asuratenend  KITJ]
TEIJIOBOT'O JABHUTaTels. TeIlIOBBIE ABUTATEIM W 3alllUTa

OKpY>KarollEeu cpebl

6.16

6.17

3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
nporeccax

[IpakTuueckue padbOTHI:

HHHPar###ONBITEI 10 OOHAPYKEHHIO JCWCTBUS  CUII
MOJICKYJIIPHOTO MPUTSKECHHUS.

#H#HHPar###0nbIThl  1I0  BBIPALLMBAHUIO  KPHUCTAJLJIOB
IIOBAPEHHOM COJIM WJIK caxapa.

H#HPar#H##0npITel 110 HAOJIOJEHUIO  TEIJIOBOIO
pacuIMpeHust ra3oB, JKUIKOCTEH U TBEPIBIX Tell.
##HtPar#H##OnpeneneHre NaBieHHUs] BO3/lyXa B OayuioHe
HIPUTIA.

H#HPar#H##0ONbITEl, JEMOHCTPUPYIOIUE 3aBUCUMOCTH
JaBJICHHUS BO3JyXa OT €ro o0béMa W HarpeBaHHUs WU
OXJIKICHHUSI.

###Par### [poBepka TUNOTE3bI JIUHEWHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUAKOCTH B TEPMOMETPHYECKOU
TpyOKe OT TeMIepaTyphl.

#H##HPar##Habmonenue U3MEHEHHUS BHYTpPEHHEN
SHEPruu Teja B pe3ynbTaTe Temionepenadyd U padoThl
BHEIITHUX CHIL.

#H##HPar##llccnienoBanue SBICHHUS TeIJIOOOMEHa IpH
CMEIIMBAHUU XOJIOTHOW U TOpSYel BOMIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJTY4YEHHOTO BOJIOM TIpU TETUIOOOMEHE C HarpeThiM
METATUYECKUM IIHITUHAPOM.

#i#ParfH##0npenencHue  yIenbHOW  TEIUIOEMKOCTHU
BELIECTBA.

#H##Par###lccnienoBanue npouecca uCnapeHus.
#H##Par###Onpenenenre  OTHOCUTENBHOM  BJIAXKHOCTH
BO3yXa.

##H#Par##H#OnpenesnieHne yIeabHOM TEIUIOTHI IJIaBJICHUS

JIbJA.




6.18

6.19

®usnueckue SABJICHHUS B IMPUPOAE: ITOBEPXHOCTHOE
HAaTsDKEHHE M KalWUDIPHBIE SIBJICHUS B  IIPUPOJE,
KPUCTaJUIbl B IIpUpoJe, u3ilydeHue CosHLa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa30BaHKE POCHI, TYMaHa,
VHes, CHera.

TexHudyeckue  yCTpOMCTBA:  KalWUIAPBI,  IPUMEPBI
HCIIOJIb30BAHUS KPUCTAJUIOB, XUIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpHI, INCUXPOMETp, MNapoBass TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpuszaius Tei. J[Ba poja sJeKTPUUECKUX 3apsiioB
BzaumoneiictBue 3apsokeHHbIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIBI B3aMMOJICHCTBUS 3apPSHKEHHBIX TEJ OT
BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIaMH )
Dnektpuueckoe nojie. Hanpssk€HHOCTh AIIEKTPUUECKOTro
7.3 nonst. [IpuHOun cynepno3uuuu 3JEKTPUYECKUX MOJei
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »snexkTpuueckux 3apsiioB. OJEeMEHTapHBIN
7.4 anexTpudeckuid 3apan. Crpoenue aroma. [IpoBonHUKN 1
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DONeKTpuueckuid  TOK.  YCIOBUS  CYLIECTBOBAHMS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
HevicTBust AIEKTPUUYECKOTO TOKa (TemoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OIJEKTPUYECKHl TOK B
KUJKOCTSX M Ta3ax
- Onektpuueckass 1enb. Cuia Toka. DJIEKTPUYECKOEe
' HaIpshKeHUe
29 ConpoTuBieHUE NPOBOJHUKA. Y IETbHOE COMTPOTUBIICHHE
' BelIeCTBa
7.10 3akoH OMa AJ1s1 yyacTKa Lenu
[locnenoBarenbHOE W MapaielbHOE  COEIUHEHUE
7.11
MIPOBOJHUKOB
7.12 Paborta w MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH




Jxoyns — Jlenua

DJNeKTpUYecKrue IeNd U TOTPEOUTENH 3IIEKTPUYECKON

713 sHepruu B ObITy. KOopoTKOE 3aMbIKaHue

[TocTostHHbIE MarHuThl. B3aumoneilcTBHE NOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mone. MarnutHoe moje 3eMiIM U ero
7.15

3HA4YCHHE JIJIS )KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHOE 1MOJI€ AIEKTPUYECKOTO TOKA.

' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MAarHMTHOrO IOJs HAa HPOBOJHUK C TOKOM.

217 DNeKTpOoABUTaTENIb MTOCTOSIHHOTO TOKa. Vcmonb3oBaHue
. 3JIEKTPOJIBUTaTeNell B TEXHMYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Oneitel  ®apanes.  SBneHue  3IEKTPOMArHUTHOMN
7.18

uHaykuuu. [pasumno Jlenna

DIEeKTpOTreHeparTop. CniocoOsI MOJTyYEeHUs
7.19 JNEKTPUYECKON  DHEPIUH. ONEeKTpOCTaHIIMM  Ha

BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OneITHl O HAOMIOICHUIO ANEKTPU3ALNU TET UHIYKIHEH

Y TIPU CONTPUKOCHOBEHUHU.

HccnenoBanme OeHCTBUS DJIEKTPUYECKOTO TIOJSL  Ha

MIPOBOTHUKY U JUDJICKTPUKH.

COopka u TmpoBepka pabOTHl AIEKTPUUYECKON IEMH

MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUJIBI TOKA.
7.20 N3mepenue u perynupoBaHue HalpsiKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO Yepe3
pEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3ucTope.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh
3JEKTPUUYECKOTO COMPOTUBIICHUS TPOBOAHHKA OT €ro
JUTMHBI, TJIOIAU OTIEPEYHOT0 CEUeHHS U MaTepHala.
[IpoBepka mpaBuia CIOKEHUS HANPSKEHUH  TPHU

IOoCICA0BATCIIBHOM COCAMHCHHUH  JIBYX  PE3UCTOPOB.




7.21

1.22

IIpoBepka mpaBuia i CUJIBl TOKA IPU NapaJIeIbHOM
coenuHeHuu  pesucropoB.  OmpeneneHue  paboThI
JIEKTPUUYECKOrO0  TOKA, MIYHIEr0 4epe3  PEe3UCTOp.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUYECKOIO  TOKa,
BBIJIENIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKa, MIYILIEro 4epe3 JIAMIIOUKY, OT HAINpPSKEHUS
Ha Hell. Onpenenenue KII/] narpeBarens. ccnenoBanue
MarHUTHOTO B3aMMOJEHCTBHSI HOCTOSIHHBIX MAarHHUTOB.
W3ydeHnne MarHuTHOIO MOJIsl HOCTOSHHBIX MarHUTOB IIPH
UX oObeAWMHEHWM W  pazneneHuu. MccnenoBanue
JIEUCTBUSA DJIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.
OneITbl,  IEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHUJIbI
TOKa HW HallpaBJICHUA TOKa B KaTYIIKC. I/I3yquHe

I[CﬁCTBI/I?I MAaroiuMTHOIrO I10Jis1 Ha IHIPOBOAHHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUTATEIILHON  YCTaHOBKH. OneiTel 1O

WCCIIEIOBAaHUIO SIBJICHUS 3JEKTPOMAarHUTHON WHIYKIUU:
VCCIIEJOBAHNE W3MEHEHMM 3HAYEHHUs W HalpPaBJICHUS
MHAYKIIHOHHOTO TOKa

®usnyeckue SBIECHUS B MPHUPOJAE: IIIEKTPUUYECKHE
SBIEHU B  aTtMocdepe, DIIEKTPUUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE Toje 3eMiH, Jpeid MoarocoB,
POJIb MAarHUTHOTO TOJISI JUIsl )KU3HU Ha 3emile, MOJSpHOe
CUSTHUE

TexHu4ecKkue yCTpPOMCTBA: JIIEKTPOCKOIL, aMIIEpMETP,
BOJIbTMETP, PEOCTaT, CUETUMK IIEKTPUUECKOM DHEPTHH,
9JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MpeIOXpaHUTENH, D3JIEKTPOMArHuT, 3JIEKTPOJBUTATEINb

MMOCTOAHHOI'O TOKA, TCHCPATOP IMOCTOAHHOI'O TOKA




9 KIIACC

Kon

paszena

Koz snementa

[IpoBepsieMbie 31€MEHTHI COACPKAHUS

MEXAHMWYECKMUE ABJIEHW A
Mexanuueckoe ABWKEHME. MarepuanpHas TOYKa.
81 Cucrema orcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NpsIMOIMHEIHOE IBUXKEHHE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEIHOE ABUKECHUE.
8.4 CpenHsis W MIHOBEHHass CKOpOCTb Tela Ipu
HEPaBHOMEPHOM JIBUKCHUU
Yckopenue. PaBHOyCKOpeHHOE IpSMOJIMHEHHOE
8> JBIOKEHUE
8.6 #H#HPar###CBooOoauoe mageune. OnbITel [ anuies
#Hi#HPar###PaBHOMEpPHOE JBI)KEHHUE IIO OKPYKHOCTH.
8.7 [Tepuon u uvactota oOpamienus. JluHelHas u yriosas
ckopoctu. LleHTpocTpeMHuTEeNbHOE YCKOPEHNE
8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akon HeroroHa
8.10 Tpernii 3akoH HeroTona
8.11 HHHPar##H## [puHIMI CyIIepIIO3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#HPar###Cuna TpeHus: cuja TPEHMSI CKOJIbKEHUS,
' CHJIa TPEHHSI TTOKOS, APYTHe BUIBI TPECHUS
8.14 #HHHPar###Cuna  TSOKECTM U 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
8.15 [emwxenne  mmaner  Bokpyr  Comnma.  I[lepas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh U neperpy3Ku
8.16 PaBHOBecue MarepuanbHOM TOUKH. AOCOTIOTHO TBEP0E
' TeIno
817 #HiHPar###PaBHoBecue TBEPIOro Tena C 3aKpPEIUIEHHOMN
' 0CbIO BpameHuss. MomeHT cuibl. LleHTp Tskectn
8.18 Nmmynse Tena. U3menenue ummynbea. UMImybe cumbl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 #H#Par###PeakTUBHOE IBIDKEHNE
8.21 Mexanunyeckas paboTa U MOIITHOCTh




8.22

PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b

SHEPruu U paboThl

8.23

HOTCHL{I/IaJIbHaH OHCPIHUA TCIIa, IIOAHATOI'O Hazg

IMOBEPXHOCTHIO 3emin

8.24

8.25

8.26

IToTrenumanbHas YHEPrUs CKATOU NPYKUHBI
#H#Par##HKunernueckas  sHeprus.  Teopema o
KMHETUYECKOU SHEPIUU

HH#Par####3aKkOH COXpaHEHUS] MEXaHUYECKON SHEPTUH

8.27

8.28

[TpakTuyeckue paboOTHI:

Omnpenenenue cpenHell CKOPOCTH CKOJIBXKEHUs Opycka
WIM JBWKEHHUS IIapUKa IO HAKJIOHHOW IIJIOCKOCTH.
Omnpenenenne yCKOpeHHUsl Tejla NPU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTHM OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka rumoTe3bl: €cCIu IPU PaBHOYCKOPEHHOM
JIBUKEHUHM O€3 HayalbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKECHUS
OT CWIbl HOpMaJbHOro pAaBieHus. OmnpeneneHue
KodpduureHTa TpeHus CKoibxeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHne padOThl CHIIbI
TPEHHsI TPU PAaBHOMEPHOM [JBIKEHUM Tejla 110
TOPU3OHTAIbHOM moBepxHOCcTU. OrmpeneneHue padOTHI
CHUJIBI YIIPYTOCTH IIPHU MOABEME I'Py3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB

®dusnyecKkue SBICHUS B NPUPOJE: MPUIUBBI U OTIUBBI,
nBWkeHne TIaHeT COJHEYHOM CHUCTEMBbI, PEAKTUBHOE

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHUYecKkne  yCTpOMCTBA:  CHOUIAOMETP, JaTYUKH

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUSA, PAKCTLL

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPHUCTUKU

KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTY/a

9.2

MareMarnueckuit u IIPY>KWHHBIN MasTHUKHU.

[IpeBparenue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN
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9.3

3aryxatomue KojeOanus. BvIHYyXIeHHBIE KOJIcOaHMS.

Pe3onanc

9.4

Mexaunueckue BOJHBI. CBOWCTBA MEXAHUYECKAX BOJIH.
[IpononbHbIE W MoONEpeuHbIe BOJIHBL. JlIMHA BOJHBI U
CKOpOCTb €€ pacpocTpaHeHUsl. MexaHU4eCKre BOJIHBI B

TBép,Z[OM TCIIC, CceliCMUYECKHE BOJIHEI

9.5
9.6

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

OmpeneneHne  9acTOThl W NepUOAa  KOJeOaHWi
MaTeMaTU4eCKOr0 MasTHHKA.

Ompenenenue  9acTOTBl W Iepuoja  KoJjeOaHWH
NPYKUHHOTO MasTHUKA

HccrnenoBanne 3aBUCHMOCTH — Iepuoja  KosieOaHuit
NOJIBELICHHOIO K HUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanne 3aBUCHMOCTH — Iepuoja  KosieOaHuit
NPY)KHHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCUMOCTH neproa KoneOaHui rpysa,
MOJIBELIICHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTH

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

9.9

@u3NYEeCKUe SIBJICHUS B MPUPOJE: BOCHPHUATHUE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0

TexHuueckne yCTpOMCTBA: 3XOJOT, HCIIOJIb30BAaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbBIE BOJHBI.

10 CBoiicTBa 31IEKTPOMArHUTHBIX BOJH
10.2 [[kana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mnpupoja cBeta. CKOpOCTb CBeTa.
' BonHoBEIe cBOliCTBa cBETa
[TpakTHyeckue paboOTHI:
10.4 N3yuenne CBOWCTB  AJICKTPOMArHUTHBIX BOMH  C
MOMOILIBI0 MOOMIJIBHOTO Tene(oHa
dusnyeckue SBICHHS B IPUPOAE: OHMOIIOTHYECKOE
10.5 JeficTBue BUJUMOTO, yIbTPaduOIECTOBOTO u

PEHTT€HOBCKOTO U3TyYeHHH




106 TexHuueckue YCTpOICTBA: HCTOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHMKYM cBeTa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
Otpaxenue cBeta. [limockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKkOH MPETOMJICHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 Jlunza. Xop nyueit B 1MH3E
116 OnTrueckas cucreMa (QoToanmnapaTa, MHKPOCKOINA M
' TeJecKorna
117 I'ma3 kak onrtuyeckas cucreMa. biam3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro csera B criektp. OnbiTel HproTOHA.
' CrnosxeHue crieKTpaibHBIX IIBETOB. Jucmepcus cBera
[TpakTiueckue paboThI:
#iHParf##lccnenoBane 3aBUCUMOCTH YIJIa OTPAXEHUS
CBETOBOTIO JIy4ya OT yIJia MaJeHusl.
11 #H#HPar#Ht#l3ydeHne  XapakTepUCTUK  M300pa)KeHUs
IpeIMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBHCHUMOCTU yria
MIPEJIOMJIEHUSI CBETOBOrO Jyda OT YIJla MaJeHus Ha
119 TpaHUIE «BO3YX — CTEKIION.
' ##Par### lonyyenne W300paXEeHWd €  TTOMOIIBIO
coOuparoIieii TMH3BL.
#HPar###Onpenenenne (POKYCHOTO pacCTOSIHUS |
ONTUYECKOH CUJIBI COOMparoIeii TMH3BI.
HHHPar###OnpITEI IO  pa3lioKeHUIo Oenoro cBera B
CIIEKTD.
HHHPar###0ONBITEl IO BOCHPUSITHIO IIBETa IPEIMETOB
IIpH UX HAOIIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
dusuyeckue sBICHUS B mpupoje: 3aTMenus ConaHua u
11.10 JlyHbl, 11BeTa TeN, ONTHYECKHUE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakmus, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' ¢doToanmnapar, ONTUYECKUE CBETOBO/IbI
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KBAHTOBBIE ABJIEHU A

OmnbiTel Pezepdopna u mnaHeTapHas MoOZeNb aroMa.

121
Mogens aroma bopa
192 HcnyckaHnue M MOIJIOIIEHUE CBeTa aroMoM. KBaHTHI
' JInnelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Crtpoenne aromHoro saapa. HykioHHas Mozaens
' aToMHOro sipa. M3otonsl
125 PagunoaktuBHble mnpeBpamenus. [lepuon momypacnana
' aTOMHBIX 1P
126 Snepuble peakuuu. 3aKOHBI COXPAHEHHs 3apsA0BOTO U
' MaccoOBOT0 YHCE
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
128 Peakiuu cunTtesa u aeneHus suep. VMICTOUHUKY SHEprun
' ConHua u 3BE311
12.9 Snepnas osHepreruka. JleficTBue  pagMOaKTHUBHBIX
' M3TYYCHUH Ha )KUBBIE OPTaHU3MBI
[TpakTyeckue paboOTHI:
HaOnronenne CIDIONIHBIX ¥ JMHEWYATHIX —CIIEKTPOB
12.10 U3Ty4EHUs.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TIO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
H3mepenune paanoakTuBHOTO (poHa
®dusnueckue SBICHUA B TPHPOJIE: ECTECTBEHHBIN
paMOaKTHBHEIN ¢oH, KOCMHYECKHE Ty9H,
12.11 paZMOaKTUBHOE W3JIyUYEHUE MPUPOAHBIX MHUHEPAJIOB,
JIEUCTBUE PAAUOAKTUBHBIX M3JIYYEHUH Ha OpPraHu3M
YeJoBeKa
1919 TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

I/IHIII/IBI/I,Z[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam

0a30BOr0 yPOBHSI 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI

NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC
[lonumanue ponu  ¢GU3MKM B  HAYYHOM  KapTUHE  MHUDA;

c(hOPMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HAaBa€MOCTH SIBICHMM INPUPOIBI, O POJIU OKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (GHU3MKKM B Pa3sBUTUHU
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIOLUU
(GU3NYECKUX 3HAHWW W WX POJHM B IIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTMHE MHUpaA, O BKJIAJE POCCUICKMX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUsA O BHAAX MaTepuu (BEIIECTBO M TMOJiE), O JABMXCHHU Kak
crnoco0e CyIIecTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHMS BeILIeCTBa, O (U3MYECKON CYIIHOCTU SIBJICHMHU NPUPOJIBI
(MexaHWYeCKUX, TEIIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3Inydatrh SBJIECHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (U3NUYECKUX SBIICHUN
B OKpYXKAIOLIEM MHUpE, BBIAEHAS HX CYLIECTBEHHBIE CBOICTBa
(mpu3HaKM)

Brnanenue ocHoBaMM MOHATUMHOrO anmapara U CHUMBOJHMYECKOTO
A3bIKa (PU3UKU W MCIOJB30BaHUE UX IS pelIeHHs] y4eOHbIX 3a/ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS H
MIPOLIECCHI, UCTIOB3YS (PyHIAMEHTAbHbIE U YMINPUYECKUE 3aKOHBI
YMeHue onuchIBaTh U3y4eHHbIE CBOMCTBA TeJ U (PU3UYECKHE SBICHHUS,
UCTOJIB3YS GU3NYECKHE BETUUNHBI

Bnagenne ocHOoBaMM METOJOB HAY4YHOIO IIO3HAHUSA C Y4ETOM
coOJroIeHnsI paBHJI O€30MacHOTO TpyAa: HAOMIOACHUE (PU3MUSCKHUX
SIBJICHU:

YMEHHE CaMOCTOATEIbHO COOMpaTh AKCIEPUMEHTATbHYIO YCTaHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0

OTIbITa U 3alHMCHIBATh €T0 PE3YNbTaThl, HOPMYIUPOBATH BHIBOIbL;




MIPOBEICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
yMEHHE I[JIaHUPOBaTh U3MEPEHHS, CAMOCTOATEIbHO CcOOMpaTh
HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HAYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTATHI C
y4€TOM 3a/IaHHOM MTOIPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;
MIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENILHO ~ COOMpPATh  AKCHEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOAUTh  HCCIEAOBAHHWE IO  WHCTPYKUUHU,  MIPEICTaBISThH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIUI] U
rpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JI€TaTh BHIBOJBI 10 Pe3yabTaTaM
WCCIIEIOBAHHS

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  Mojesei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IJIaHETapHAs MOJENb aroMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) M yMEHUE MPHUMEHSATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMenue oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclié U B KOHTEKCTE CUTyallMid MPaKTHKO-OPHUEHTHPOBAHHOTO
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYNHHO-CJICACTBCHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yUEHHBIE CBOMCTBA (PU3NYECKUX
SIBJICHUH, (U3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/ICITH

YMenue pemath pacuéTHbele 3afaud (Ha Oaze 2 — 3 ypaBHEHHIA),
UCIIONIb3YSl 3aKOHBl U (QOpPMYyJbl, CBSA3bIBAIOIIME (PUINUYECKUE
BEITMYMHBI, B YAaCTHOCTH, 3alHChIBAaTh KpaTKOE YCJIOBHE 3a/auyW,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBbIe ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JaHHEIE,
IIPpOBOAUTH paC'-IéTI)I U OLCHUBATH PCATUCTUYHOCTL ITOJTYUYCHHOI'O
3HaueHUsl (PU3MYECKON BETUYHMHBI; YMEHHE OINpPEACsATh Pa3MEepPHOCTh
(bu3nuecKoil BeNNYNHBI, MOJTYYEHHON IPU PEIICHUH 3a7aun

YMeHue xapakTepu3oBaTh TMPUHIUIBI  JACHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHUC]E€ OBITOBBIX HPHUOOPOB, U MPOMBIILIEHHBIX
TEXHOJOTHYECKHUX TPOIECCOB MO MX OMHCAHUIO, UCTIONB3YS 3HAHUS O
CBOMCTBax (DM3MYECKUX SBICHUUW W HeoOXoauMmble (pu3nueckue

3aKOHOMEPHOCTH

10

VYMeHue uUCMoNb30BaTh 3HaHMA O (U3MUECKUX SIBICHHUAX B
MOBCEHEBHON KHM3HM s oOecrieueHuss O€30MaCHOCTH  TNpPHU

oOpameHUu ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH




YCTpOICTBaMH, COXpaHEHMsI 3[10pOBbs M  COONIONEHUS HOPM
JKOJIOTMYECKOTO IIOBEJECHUS B OKPYXKAIOLIEH cpeze; INOHUMaHHUE
HEOOXOAMMOCTH TPHUMEHEHHs AOCTIKCHUNA (UMK W TEXHOJIOTUH

JJIA paliliOHAJIbHOI'O IIPUPOAOIIOJIB30BaAHUSA

11

OneIT TIOMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HHPOpMAIIH
(U3MYECKOTO CONEpKaHUA C HCIOIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHON MHGpOpMAIMM Ha OCHOBE UMEIOUIMXCA 3HAaHUM W
JONIOJIHUTEIBHBIX ~ WCTOYHHUKOB, yYMEHHUE  MCIOJb30BaTh  IPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO COJIepPKAHUS, CIPABOYHBIE MAaTEPHAIbI, PECYpPChI CETH
Wnrtepner; BrnageHwe 0a30BBIMM  HaBBIKAMH  NPEOOPA30OBAHUS
nHQOpMAMA W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTYIO; YMCHHE
CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

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

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHMWYECKHUE ABJIEHUA
11 Mexannueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTD IBUXKEHHS
PaBHOMepHOE 1 HepaBHOMepHOE JBHKeHHE. CpenHss ckopocTb. Dopmyna it
1.2 BBIYUCIICHUS CpeslHel ckopocTh: v = S/t
PaBHOMEpHOE NpAMOIIMHENHOE NBH)KEHUE. 3aBUCUMOCTh KOOPJIHMHATHI Tejla OT
BPEMEHHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIUHEUHOTO IBUKEHHUS:
13 x(1)=x,+vt
I'padmknr 3aBUCHUMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TMPOEKIIUU
NEepEMENICHUS, IIyTH, KOOpPAMHATBI IPU PABHOMEPHOM MPSIMOJIMHENHOM
JBUKEHUU
14 3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
' MPSIMOJIMHEMHOTO JIBH>KEHUSI:




S =v #f+a,=

(] I

@opmyJibl I8 OPOCKUHUH IEPEMEIICHUS, MPOEKIUU CKOPOCTH M IPOECKLIMHU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHUHU:

2
!
s.(D=vy,t+a, 3

Ux('f) =0y, ta, 1,
a,(f) =canst,
Uzrz— Uy, ‘=24 s,

rpa(bI/IKI/I 3aBUCUMOCTH OT BpPCMCHU JUIA HNPOCKHOUH YCKOPCHUS, IMPOCKIHUU
CKOpPOCTH, IIPOCKLUUHU IIEPEMELICHUs, KOOPAUHATBl IIPU PABHOYCKOPEHHOM

HpHMOHHHeﬁHOM JBHXXCHHUH

1.5

CBoboxnoe manenue. GopMysibl, ONMCHIBAIOIINAE CBOOOJHOE TAJCHHUE Tella 110
BEepPTHKANHU (JBW)KEHHWE Tella BHHM3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTH
3emnu). ['paduxu 3aBUCMMOCTH OT BpEMEHH MJis MPOEKIHUU YCKOpPEHUS,
MPOSKIIMA CKOPOCTH M KOOPJAHWHATHI TMPU CBOOOJHOM TAJCHUU Tea II0

BCPTUKATIN

1.6

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella MO OKpyKHOCTH. Hampasnenue
CKOPOCTH.

@opMynia I BBIUMCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U IEpUOJ
oOpareHus:

27R
VETF

LleHTpocTpeMuTeNbHOE YCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEILHOTO

YCKOPCHUH. <DopMyJ1a AJIA BBIYUCJIICHUA YCKOPCHUA:

®dopmyia, cBSI3bIBaIONIAs IEPUOJ] M YACTOTY OOpaIeHHUs:

1"=?

1.7

Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:

_m
V




1.8
1.9

Cwita — BektopHas ¢pusuveckas BennuuHa. CIoKeHHe CHl

SBnenune unepuuu. [lepsriit 3akon HeroToHa

1.10

1.11

Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, IEHCTBYIOIIEH Ha

TCIIO0

B3aumoneiictue tein. Tperuii 3akoH HeroToHa:

Fry=-Fis

1.12

TpeHI/Ie IMOKOs U TPCHUC CKOJILXKCHUSA. q)OpMy.]Ia IJId BBIYUCIICHUA MOAYJISA CHJIbL

TPCHUS CKOJIbXKCHHA:

Frpzu-;"l.r

1.13

Hedopmarust Ttema. Yupyrue u Heymnpyrue naedopmanuu. 3aKOH YIPYrou
negopmanuu (3akoH I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

my -1,
F=G. L1 _2
'L
Cuita TsbkecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyna 17151 BHIYUCIEHUS CHITBI TSDKECTH BOIM3M nmoBepxHocTy 3emin: F = mg.
JIBrxenne nmanet Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Hmnynbc Tena — BEKTOpHas pu3ndeckasi BeIMYnHa.
=m0
Nmnynbe cuctemsl Ten. M3menenne uMiysinbca. UMnysbe cuiisl
3aKOH COXpaHEHUsl UMITYJIbCa JJI 3aMKHYTOW CUCTEMBI TEIl:
D=myU, i, U, =const

PeakTuBHOE NBUXKEHUE

1.17

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThl CHIIBIL:

A=Fsoosct




MexaHuueckas MOIIHOCTE:

n=4
I

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrusl. <DopMyJ1a JJI1 BBIYHMCIICHUA
KUHETHYCCKOM OHEPIUu:

HE)E
g ="

E
TeopeMa 0 KHHETHUYECKOM OHCPIUu. (DOpMYJ'Ia JJIS BBIYMCIICHHA HOTCHHHaHBHOﬁ
OHECPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

1.19

1.20

1.21

Mexanndeckas SHEpTUsL:
E=E.,+E »

3aKoH COXpaHCHUs MEXaHHUECKOM sHeprun. Dopmyria i 3aKOHa COXPAHEHUS
MEXaHUYECKOM SHEPTHU B OTCYTCTBHE CHII TpeHus: E = const.

[TpeBpariieHre MEXaHUIECKOM SHEPTHH TTPU HATUYAN CHJIBI TPEHHSL.

[TpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXaHUKH.

Peruar. Moment cuiisl: M - Fl.

YcnoBue paBHOBECHS pbluara:
M +M, +..=0
[TonBwxHbIM 1 HenoABMKHBIN O0510KK. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesaan
A‘HI‘I:E‘IEEE&H

JlaBneHnue TBEPAOrO TeEa.
@opMyita i1l BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tena:

_F
p_S'

JlaBnenue raza. ATMocdepHoe IaBiieHue.
FI/II[pOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPU KUJIKOCTHU.

dopmyra 1S BBIYUCIIEHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Dopmyna Uil ONPEACICHHUS BBITAIKUBAIOMICH CHIIBI,

JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

1.23
Fam =PEV
VYcnosue nnaBanus Tena. [lnaBanue cynoB ¥ BO31yXOIUIaBaHUE
Mexannueckue KosebaHusa. AMIUIMTYJa, MEPUOJ U YacToTa KoJjeOaHUil.
194 ®opmyiia, CBA3BIBAIONIAS YACTOTY U IEPUOJL KOJICOAHNUIA:
v=21
T
195 MaremMaTtnyeckuii W IpYKMHHBIM MasATHUKU. [IpeBpamieHue sHepruu npu
' K0JIe0aTeIbHOM JIBUKECHUU
1.26 3aryxatomue Konebanus. BerHyxnenusie konedanus. Pesonanc
Mexannueckue BoJIHBL. [IpozmosnbHble M monepeuHble BOJHBI. JlJIMHA BOJHBI U
197 CKOpPOCTb PaCIpOCTPAHEHUS BOJIHBI:
h=v-T
198 3Byk. I'poMKoCcTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI Ha TI'paHUIE
' nByX cpenl. H(pa3Byk U yIbTpa3ByK
IIpakmuueckue pabomui
N3mepenne cpelHedl INIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBL; KECTKOCTH
NPYXHUHBL, KO3(PPUIEHTa TPEHUSI CKOJIBXEHUS; pabOThl CHIIbI TPEHHS, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBMKEHHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuosia KoiebaHWH MaTeMaTH4eCKOro MasTHHMKA; YacTOThl M IepHoia
Kojie0aHui MPYKMHHOTO MasTHUKA; MOMEHTAa CHJIbI, IEHCTBYIOIIETO HA phIyar;
paboThl CHJIBI YNPYTOCTH MPH MOIBEME Tpy3a C IMOMOIIBIO HEMOJBHKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
1.29 61oxka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOrpYKEHHOM
4acTU TeJla U OT INIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAcCCHI T€JIa, CUJIBI TPCHUA CKOJIBXXCHUSA OT CHUJIbI HOPMAJIBHOT'O JAaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTEIEHU
negopmanuy NpYyKUHBI, YCKOPEHUs1 Opycka OT yIyla HAaKJIOHAa HAIpaBIIAIOLICH;
nepuoaa (4acToThl) KOJIeOaHU HUTSHOTO MAasSTHHKA OT JJIMHBI HUTH; MEpHOAA
KoJIeOaHUH MPY)KMHHOTO MAasATHUKA OT MACChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCIICAOBAHUC HC3aBUCHUMOCTU IICpHUOaa KoJIeOAaHMII HHUTSAHOTO MAasSTHHKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS pplyara




Qusuueckue s61eHUs 6 Npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEKUBOI MpPUPOJIE, NIeUCTBUE CUIIBI TPEHHUS B IPUPOE U

TCXHUKC, IMPUWIMBBI W OTJIUBBI, JABUKCHHUC IIJIAHCT ConHeuHoi CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHUE KUBBIX OPraHW3MOB, pblYard B TeJ€ Y€JIOBEKa, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUSITHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSCEHHE, CECMUYECKHE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIUJIOMETP, AATUYUKU TIOJOKEHUS, PACCTOSHUS U
YCKOpEHHUs, JUHAMOMETp, IOJIIMIIHUKY, pPAaKeTbl, pbIYar, IOABIKHBIA MU

131 HETOABIDKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE MEXAHHU3MBI B OBITY,

' cooOuIarIuecs: cocy/bl, YCTPOMCTBO BOJIONPOBOAA, I'MIPABIMYECKUI Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TMOJIOKEHUS ~ MOJIEKYJIAPHO-KUHETHUYECKOW  TEOpUU  CTPOCHMS

2.1 BeulecTBa. Mojenu TBEPIOro, KUAKOTO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannuueckue u amopgHsble Tena

29 JBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMIKEHMSI 4acTHUIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, U dysus

2.3 CmauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemoBoe paclIiupeHne U cKxaTue

2.5 TennoBoe paBHOBECHE

25 Buytpennss sHeprus. PaGota u Temsonepenaya Kak CHocoObl HM3MEHEHMS

' BHYTPEHHEHN HEPrun

2.7 Bunp! Teronepeaayn: TEIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wn oxnaxnaeHne Ten. KoaumdecTBO  TEIUIOTHL. Y IeNIbHAs
TEIJIOEMKOCT:

2.8
O=cm(t,—)
3aKOH COXpaHEHMs HSHEPrUU B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
Oananca:

2.9
O +0, +..=0
Ucnapenne u xoHueHcauus. VM3mMeHeHHE BHYTPEHHEN SHEPrUd B IpPOLIECCE

210 UCTapeHuss W KoHJeHcaiuu. KumeHwe KuIKocTH. VYJenpHass TeIuioTa

' napooOpazoBanusi: L = Q/m

2.11 BnaxuocTs Bo3ayxa




2.12

2.13

[InaBnenne wu kpucraumzauus. V3MeHeHHME BHYTPEHHEH OSHEPruM IpH

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCII0TA I1JIaBJICHUA !

,_0

m

BHYTpeHHSISI OHEPIUs CropaHus TOIIJIMBA. YIIGJ'IBHaH TEIIJIOTa CropaHus TOIIJIMBA:

q=Q/m

2.14

2.15

[Tpuniuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apuratens
Ilpakmuueckue pabomul

N3mepenne yaenbHOM TEINIOEMKOCTH METaJUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTsld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJI@HHOI'O HAarpeTbiM LMIMHAPOM, IIOCJIE OIYCKaHUs €ro B BOJLY KOMHAaTHOHN
TEMIIEpaTypbl; OTHOCHUTEIBHOM BJIAXKHOCTU BO31yXa; YACIBHOW TEIUIOTHI
IiaBieHus Jpna.  MecnenoBaHue H3MEHEHHMs TEMIIEpaTypel BOABI  IIpU
pa3IMYHBbIX YCIIOBHUSX; SIBJIEHUS TEIJIOOOMEHA NpU CMELIMBAHUU XOJOIHOM U

ropsmeﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

2.16

2.17

Qusuueckue A6IeHUs 8 npupooe: TIOBEPXHOCTHOE HATSHKCHHWE W KaMUIIPHBIE
SBIIEHUSI B MPHUPOJE, KPUCTALIBI B mpupoze, uznydenue CouHila, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KanuJUIApbl, TPUMEPBI UCIIOJIB30BAHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETp, AAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOWHA, JBUraTellb BHYTPEHHETO
CTOpaHUS

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1
3.2

OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsia0B

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3.4

3.5

3aKOH COXpaHEHUs HIEKTPUYIECKOTo 3apsaa

Onektpuueckoe mnone. HanpsxéHHocTh anekTpuueckoro mnons. IlpuHnun
CYTIEPIO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. JleHCTBHUE JJIEKTPUUYECKOTO IOJIS Ha

aneKkTpudeckue 3apsibl. [IpOBOIHUKY U TUANEKTPUKH

3.6

ITocTosiHHBIN A51eKTpUYeCcKUil TOK. [leficTBus 3nekTpuueckoro Toka. Cuna Toka.
Hanpsixenue.

I=qg/t,U=A/q




3.7

DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBHOE AJIEKTPHUUECKOE COTPOTUBIICHHE:
R =pl/S

3.8

3.9

3.10

3akon Oma s yuactka anektpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTMHEHNE IMPOBOJIHHUKOB:
1, =1, U=U,+U,. R=R, +R,
HapaHHeJIBHOC COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBIICHUA:

U=UgI=1+I;R=2.
2 »R=-
CMelianHble COCIMHCHU IMMPOBOAHHUKOB

PaboTa u MmomHOCTh A5tekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akon Jlxxoynsa — Jlenma:

O=I"-R-t

3.12

OneiT Opcrena. MarHuTHOe Moj€ MNPSAMOTO IMPOBOAHMKA C TOKOM. JImHum

MarHUTHON UHIIYKIIUU

3.13

MargutHoe T1I0JIE TIOCTOSHHOIO MAarHuTa. B3auMOIEWCTBUE IMOCTOSHHBIX

MAarHuToOB

3.14
3.15

JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

OneiTel @apazes. SABnenue snekTpoMarnuTHoM UHAYKIUU. [IpaBuno Jlenna

3.16

IIpakmuyeckue pabomol

W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOMIETO B IPOBOIHHKE
(pe3ucTophl, TaMIIOYKa), OT HAMPsHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIMPOTHBIICHUS OT JUTMHBI MPOBOJIHUKA, TUIOIIAIA €0 TOMEPEYHOTO CEUCHUS U
YIETBHOTO COMPOTUBIICHHUS.

[TpoBepka mpaBuia IS MIEKTPUISCKOTO HANPSDKEHUS MPHU TTOCIIECIOBATEIIEHOM
COCIMHEHUU TMPOBOJAHHUKOB; MpaBWJIa NJS CUJIBI DJEKTPHUECKOTO TOKa IpHU

napauieIbHOM COeIMHEHUHU IPOBOJAHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue a61eHUs 6 Npupode: BIEKTPUYECKUE SBICHHS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeiid MmoocoB,

POJIb MAaruuTHOTO MOJIA IJId ) KU3HU Ha 3GMHC, MOJIIPHOC CUSAHUC

3.18

Texnuueckue ycmpoucmea: HIEKTPOCKOI, amIepMeTp, BOJBTMETpP, pPeocTar,




CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHbIE  MPHUOOPHI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MpPEAOXPAHUTENIM, BJICKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSIHHOTO TOKA,

réHepaTrop MOCTOAHHOI'O TOKa

3.19 OnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Tpenominenue cBera. 3aKOH IPEJIOMJICHUS CBETA
3.23 Hucnepcus cera
3.94 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKas cuia
' mumsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue npudopsl
IIpakmuyeckue pabomul
#iHPar###lI3aMepenue oNTUYECKON CHIIBI coOuparomeil JUH3bI;, (OKYCHOTO
paccTosiHUs COOMpAIOIIe JIMH3HI (10 CBOWCTBY PaBEHCTBA pa3MEPOB MpeaAMETa U
M300paKeHMsi, KOrJa MpeAMET PacIoyioKeH B JBOMHOM (OKyce), MmoKazarens
3.26 MPEIOMJIEHUS CTEKIA.
#i#HPar#t#lIccnienoBanne cBoiicTBa M300paKeHUsI, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JIMH3bI, W3MEHEHUS (POKYCHOTO DPACCTOSIHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla NPEOMJICHHsS CBETOBOIO Jiyda OT yrja MaJeHHus Ha
TPaHHULIE «BO3/1yX — CTEKJIO»
3.97 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHbl, 1Bera Tel,
' ONTHYECKHUE sIBJIEHUS B aTMocdepe (11BeT Heba, pedpakiius, pagyra, MUpax)
398 Texnuueckue ycmpoticméa: OYKH, THEPUCKOMN, QoToammapaTr, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGIE ABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiuu anbda-u Oera-
' pacmazia
4.2 OmneiTel Pezepdopaa o paccesnuto anbda-yactuu. [Inanerapuas mogens atoma
4.3 CocraB aroMHorO sigpa. M30Tomnbl
4.4 [lepnon nmomypacnaaa aTOMHBIX sIiEp
4.5 SnepHble peaky. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MACCOBOTO YHCEN
Qusuueckue sA6NeHUs 6 Npupode. €CTECTBEHHBIM paJWOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIy4H, pPaJUOAKTUBHOE W3IYYCHUE TPUPOAHBIX MHHEPAJIOB,
JefiCTBUE paiMOAKTUBHBIX U3JTyYEHUN Ha OPraHU3M YelloBeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHANBUAYAJIbHBINA JO3UMETpP, Kamepa

Bunscona, simepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Gusuka: 7-i kinacc: 0a30BbI YPOBEHb: yUeOHUK; 3-€ U3/IaHue, nepepadoTaHHOE
[leppikun .M., UBanoB A.U. AkumonepHoe oomniectBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 8-i kiacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOE
[eppimkun .M., UBanoB A.U. AkimonepHoe o61miecTBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuEe, TepepadoTaHHOE
[leppiikua .M., I'ythuk E.M., iBanoB A.W. u n1p. AKiMoOHEpHOE 00111ECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o KonTekcTHble 3amauu. 3amaHus K ydeOHOMy Kypcy «®Dusuka»: ydeOHOE
nocooue / A.A. Sxyrta, JI.U. Acanosa ; nox pea. JI.A. [Tapurytunoit — M.:
OI'BHY «MHCcTUTYT conepkaHust 1 METOJIOB oOyueHus», 2024. — 61 c.

e Meroaudeckuii keic. DnekTpomarHuTHass UHAyKIuA. (Pusmka. 8 Kiacc)
/T.B. Caymikuna, A.A. fxyta; nox pen. JILU. Acanopoit. — M.: ®I'BHY
«MHCTUTYT conepkaHus U METOJ0B 00ydeHus», 2024. — 15 c.

e Meroandeckuii keic. I'mapocratudeckoe naBienune (Pusuka. 7 kmacc) /
T.B. Caymikuna, A.A. fkyra; nox pen. JLU. Acanosoii. — M.: ®I'bHY
«HCTUTYT conepkaHus U METOJ0B 00ydeHus», 2024. — 12 c.

e baHK 3ajaHuid A1 TEKYIIEro OLEHUBAHUS MO Yy4eOHOMY TNpeIMETy
«Duszuka». OcHoBHOE ob1Iee oOpazoBanue / A.A. SAkyra, E.Jl. Kouepruna,
H.A. 3arpanuunas; noa pea. JI.A. Ilapmytunoit. — M.: ®T'BHY «ucTtutyT
coJiep>KaHMs U METOA0B oOydeHus», 2024. — 107 c.

o [Ipaktuyeckue (1abopatopHbie) pabOThI MO yueOHOMY HpeameTy «Duszukay.
OcHoBHOe o0Omiee obpazoBanme. Cpemnee oOmiee obOpazoBaHme: ydeOHOE
nocobue / KO.B. CrapokypoB, A.A. Skxyra, H.I'. XXnanosa; mox pexn. JLA.



[Tapmytunon. — M.: @OI'BHY «MHcTUTyT cComepkaHus M METONOB
oOyueHnus», 2024. — 28 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
7 KIIACC

1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:

http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru

3. Equnas komiekius iudpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
noctyna: http://school- collection.edu.ru
4. lntepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;

HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru

6. DyeKTpoHHbIC yueOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru

8 KITACC
1. bubaunoteka — Bc€ no npeamery «duznkay. — Pexum goctymna:

http://www.proshkolu.ru

2. BunmeoonbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

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


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/

4. NnTepecHble MaTepuaibl K ypokaM (PU3HKHU MO0 TEMaM; TECTHI IO TEMaM;

HarIsaHbIe TOCOOMs K ypokaM. — Pexkum focryma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIE pecypchl. — PexxuMm gocryna:

http://www.openclass.ru

6. DnekTpoHHBIE YdeOHUKH 10 Pusuke. — Pexxum mocryna: http://www.fizika.ru

9 KIIACC

1. BuzaeoornsITel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Enunas komiekius nu@poBbIX 00pa30BaTebHBIX PECYPCOB. — Pexkum
noctyna: http://school- collection.edu.ru
3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTeNIbHbIEC PECYpChl. — PexxuM ocTyna:

http://www.openclass.ru

5. DnexkTpoHHbIe Y4eOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

