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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mno (usukKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUM,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoco0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 THaBHBIX 3a7a4 (pU3nuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYE€HHS BBIBOJIOB.

[lenmn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrtepcra npocsemienns Poccuiickoit @enepanun (mpoTokoi ot 3
nekaopst 2019 r. Ne [TK4BH).



Henan nzyyeHus Gpu3nKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HaHUs U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(¢opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oOmero o0pa3oBaHusi 00ECIEYMBAETCS PEIICHUEM CIEAYIOMINX 3aJaY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHUE YMEHUN OMMCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATH MPUPOHBIC SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpPKaHUSA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITUH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBII XapaKkTep, YIUTENb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN



00y4aroluXcsl, CIUCKa AKCIIEPUMEHTANBHBIX 3aJaHUM, MpeagaraéMblX B pamKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3UKE.

Texuunyeckast 6aza, o6opyaoBaHue HCHOIb3yeTcs « Touku pocta» PomHuKOBCKON
CpeIHEe MIKOJbI, ISl MPOBEACHUS Ja00PAaTOPHBIX U MPAKTUYECKUX padoT.



COAEPXAHUE OBYUYEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PuU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl TO3HAHMS: HAONIOEHUE, IOCTAHOBKAa HAYy4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaeMoro apiieHus. Onucanne (pU3HYECKUX SIBICHUN C IOMOIIBIO MOZEIIEH.

Hemoncmpauuu.
1. MexaHuuyecKkue, TEIUIOBBIE, DJJICKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. ®duznueckue mpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OnpeneneHue 1EHBI JEICHUS IIKAIbl U3MEPUTETHLHOTO MpUoopa.
2. M3MepeHue pacCTOSHUMU.
3. HM3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepPOB MAJIBIX TET.
5. W3mepeHue temmeparypsl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
IapuKa, MylmeHHOTO FOPU30HTAIBLHO, TeM OOJIbllle, YeM O0JIbIlIe BHICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne wyactui BemiecTBa. CBS3b CKOPOCTH JBHMIKEHHS YacCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGnrogenne OpoyHOBCKOTO ABMXKEHUS.



2. Habmonenue muddysun.
3. HaOmonenue — sBineHuid,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnsie padomul u onsimel.

1. Onenka pauameTpa aToMa METOAOM pAIOB (C  MCIHOJb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHHUA (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.
OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (aedopmMarinn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIbKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

e e



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHs JaBieHus. /aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobuiaroniyecs: cocyabl. [ MapaBinyeckue MeXaHu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBue miaBaHusl TeJl: TJIABaHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. WccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOLIECH CHUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmBITBI, JIEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIHI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0JTHOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue padbOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBUKEHHUHU TENA MO

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. HMzmepenue KIIJl HaKITOHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Teronepeaayn: TemIONpoOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysnn.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOmronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.
Mojienu TenJIOBbIX JIBUTraTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIM 3JIEKTPUUYCCKUMN 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HAaueHWe Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM pa3ps.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
N3mepeHne 3IeKTpUUECKOTO HAMIPSKEHUST BOJbTMETPOM.
. Peocrar u marasuH CONpOTHUBIEHUN.
. B3aumo1ericTBUE MOCTOSHHBIX MArHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MarHuTa.
. MoaenupoBaHr€ MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

L.

SRR R

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



19. KoHCTpyrpoBaHue 1 u3ydeHue padoThl 3JEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcuéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoOJiMHENHOe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.
1. HaGmroneHrne MeXaHWYECKOTO JABUKEHUS Tella OTHOCUTEIHHO PA3HBIX TEJ
OTCYETA.

2. CpaBHeHHE MyTeHd M TPACKTOPUN [BMXKEHHS] OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUXKEHUSL.
HccnenoBanrie Npru3HaKkoB PAaBHOYCKOPEHHOTO JIBUXKEHUSI.
HabGnronenue nBm>xeHus Tejia o OKpy>KHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHUUECKON YHEPTHH NPU JBHKEHUHU TeNa MO J1eHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

L.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KaK PsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBFDKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.
1. HaOmronenne koje0aHMM Ted MOJ JEWCTBHEM CHIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue dYacTOTHI W TepHoja KoJieOAaHUH MaTEMaTHYECKOTO
MasiTHUKA.

SEIER A I

2. OmnpeneneHue 4acTOTHI U Meproaa KojaeOaHui MPyKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHOJIa KOJeOaHUM MOJABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HWccnmemoBaHue 3aBUCHUMOCTH TIepHoaa KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBUCHMOCTH TepUOa KojeOaHUN Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MACChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJjeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue ycKopeHUsi CBOOOHOTO TaeHUS.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoMCTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.
Hemoncmpauyuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHune CBOWCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3armeHust CosHua u Jlynsl. OTpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xop nyuen B inH3e. OnTudeckas cucrema ¢poToarnnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOTIA.

10. Moaens rasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lomydenne 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HMccnenoBanue 3aBHCHMMOCTH YIJIa OTPAaXXEHHUS CBETOBOrO Jyya OT yria
najIeHusl.

2. W3ydenue xapakTepUCTHK W300paKEHUsI MPEIMETa B IJIOCKOM 3epKaJie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue M300paKEHUHN C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JINH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. ONBITBI TIO BOCTIPUATHIO IBETa MPEIMETOB MPU MX HAOIIOIECHUU Yepe3
[[BETOBbIE (DUIIBTPBI.
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Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanune u MornioueHre cBera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CIUIOMIHbBIX U TUHEHYaThIX CIEKTPOB U3ITYUEHUS.

2. HccnenoBanue TpeKOB: M3MEPEHUE SHEPrUM YACTULBI MO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. W3mepeHue pagnoakTUBHOIO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OTbITA IEITEIbHOCTH, MPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCcHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS TIOJYy4YEHHBbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:

R A



Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATh
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOojee Ba)XKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuaromierocst 0yayT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
JaCTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOIICH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH Oe30MacHoro obpa3a »KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIIEKCUH, IPU3HAHKE CBOETO MTpaBa Ha OMINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIEe U (DU3UUECKUX 3HAHUI;



e - HHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO Tpodeccuid, CBA3aHHBIX C (PU3HUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e - OCO3HaHME TJ00AJIHHOTO XapaKTepa HKOJIOTUYECKUX MpoOJieM M MyTed HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JIacTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTare ocBoeHUS MpOTrpaMMEl 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHU );
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B paCCMAaTPUBAEMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh NMPHYNHHO-CJICJACTBEHHBIC CBS3M IPH W3YYCHHH (PU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHCHHE HECKOJIBKMX BAapHAHTOB pEIICHHs, BBIOOp HamboJiee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJIEHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3TUYHBIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPUPOBATH pelIacMble 3aJa4dl  HECIOXHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPJAUHUPYS CBOU JAECUCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKMU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSTEIILHO COCTABIIATEH aJITOPUTM PEIICHHs (PU3UICCKON 3aauul UITH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IpejiaraTh miaH e€ u3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHUsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYecKOro HMCCIEIOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4HYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY IPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBH)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllEHUs], lIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
AHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B MPUPOJIEC U TEXHHUKE, BIIMSHUE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCIIOJIb3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMs], Ty Th,
CKOPOCTb, CPEJIHSSA CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cujia TPEHUs, AaBJjeHue (TBEPAOTrO TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
CWJIa, MEXaHW4eckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIIUAJIbHAST DHEPTUsi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBbIX BEJIUYMH, UX 0003HAUYCHUS U €UHUIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTHh (OPMYIBI, CBSI3BIBAIOIINE JTaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs pblyara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEpruM, TpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE U1 PEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3inyaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyA0OBaHUs, 3alUChIBATD X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHUsSI OT Beca Teja, KauyecTBa OOpaOOTKHM MOBEPXHOCTEH Tell U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUHN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOMUI] U TpaduKoOB, AENaTh BHIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KO3(pPHUIMEHT TMONe3HOro  JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MU paboTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW HMIM MOMKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MPU ATOM T'PAMOTHO MCIIOJIb30BAaTh U3YyYEHHBIH



MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIJaHA JICHCTBHM, aJEKBAaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHMUIA:

UCITOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAlLlMs, IJIaBJICHHUE, KpUCTalIu3auus (OTBEpJEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHITYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJICKTPUUECKUI 3apsil, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, 0003HAUYCHUS U €UHUIIBI (DU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[1aroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYECKUX METOJOB, HCIIOJBb3Ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IO €€ TMOBEPXHOCTH, DJJEKTpU3alrs TEI U B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



pOBEpsieMbIe MPEATNOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIWYUH, CPaBHUBATH PE3YyJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAINA IONEPEYHOTO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh M3MEPEHUS, CJenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUJIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3auyas
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU 11 oOecrieueHusi 0€30MacHOCTH MpU 00palieHuu ¢ nNpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 30POBbS U COOIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJICIATH HH()OPMALINIO, KOTOPAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33Jja4aMHM, CJICAUTH 32 BBINOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacThyeckasi), TpEHHUE, LEHTPOCTPEMHUTENIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIBHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIDKCHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKEHHE OEJIoro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeNUYUHBI (CpElIHSIsI U MIHOBEHHAs CKOPOCThb Tejla IpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUUAJIbHAs SHEPrusl Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPTHsl, OJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IMOKa3aTelb IPEJIOMJIEHUS CpeIbl), NPU OMNHCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOIO U MAaCCOBOI'0 YHUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTth pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIEHUs, MPOBOAUTH pPACUETBl U  OIICHUBATbH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUSI  HMCCIIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE U3MepseMOol BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, TMepHoaa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH



¢u3nyecKkux BETMYMH B BUAE TaOMMI] M TpadUKOB, eIaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOAIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTANbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIel JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3I0POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MH(OpPMAIMN HA OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCITOJIB30BAaTh MPHU BBIITOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-TIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TIPaMOTHO  HCIOJb30BaTh  M3YyYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaunmenoBaHmue pa3xeioB u

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/m KoHTpoJbHbIe IIpakTH4eckue
TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmnoreka IIOK
11 Pusnica - Hayka 0 IpUPOAC 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FISHHACCIHE BETHAIHAE https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAy4YHBIN METO/ 5 1 bu6nuoreka [JOK
' HO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuorexa [IOK
2.1 1
CTpoekHe BewecTsa https://m.eds00.ru/7f416194
59 JIBUKEeHUE U B3aUMOJICHCTBUE 5 1 but6mmoreka [IOK
' YaCTUIl BEIIECTBA https://m.edso00.ru/7f416194
53 ArperaTHble COCTOSIHUS ) bubmuorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
Hroro no pazneny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

bubnunorexa LIOK

3.1 Mexanutieckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
32 Hnepuuis, Macea, II0THOCTS 4 https://m.eds00.ru/7f416194
bu6nmmorexa [IOK
: .B 14
33 (-una. Bunst cin https://m.edso0.ru/7f416194
Uroro no pazueny 21

Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB

Hasnenue. Ilepenaua naBnenus

bubnunoreka LIOK

41 TRCDABINIL TEIANI, 3 https://m.edsoo.ru/7£416194
KUJKOCTSAMHU U Ta3aMH
bubnunoreka LIOK
42 JlaBieHye AKuKOCTH > https://m.edsoo.ru/7£416194
bubnunoreka LIOK
43 ATmocheprioe Aapietie 0 https://m.edso00.ru/7f416194
44 JelicTBHE KUJKOCTH U Ta3a Ha 7 bubmuoreka [JOK
' MOIPYKEHHOE B HUX TEJO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bubmnoreka IIOK
>1 Pabora  MomEOCTS 3 https://m.eds00.ru/7f416194
bubnunorexa LIOK
5.2 II 5
POCTBIC MEXAHHIMT https://m.eds00.ru/7f416194
5.3 MexaHudeckasi SJHepTusi 4 bubmorexa HOK

https://m.edso0.ru/7f416194



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

Utoro no pazgeny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

HaumenoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m KoHTpoJbHbIe IIpakTH4eckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
11 CrtpoeHnue u cBOICTBa ; bu6muoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
12 Teriosbie mpouecchl 21 L > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIEKTPUUYECKUE 3apIAbI.
2.1 3a SDKI;HHBIG TenaI:I I/IIIX 7 1 bubmorexa [JOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
99 [TocTOSTHHBIN NEKTPUYECKUI 20 2 2 bubmuoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
23 MarHuTHEIS SBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2.4 OJICKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
i 68 4 145

I[TPOTPAMME



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

9 KJIACC

KosanuyecTBO 4acoB
HaumenoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
Ne i/m KoHTpoJbHbIe IIpakTH4eckue
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI padoThI
Paszgea 1. Mexanuuyeckue siBJeHUSA
MexaHu4eckoe IBMKCHUE 1 bubnuorexa [JOK
11 10 1
CITOCOOBI €T0 OTTMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1.2 B I 20 1 3
JaMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aK0OHBI COXPaHE 10 3
KOHBL COXpareHuA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6nuorexa [IOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMIA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHHUYECKHE BO .3 8 1 3
RATHUACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 9 bubmuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6



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

Pa3gen 4. CBeToBbI€ AABJICHUSA

41 3aKOHBI PacpOCTPaHEHUSI 5 bu6muoreka [IOK
' cBera https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBera B 3 bubnunoreka LIOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
51 Hcnyckanue u norsouieHue 4 Bu6mmoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
2
> CTpOCHIE ATOMHOIO AP 6 https://m.edsoo.ru/7f41a4a6
bub6anoreka IIOK
5.3 A 7
JIEPHBIE pEaKLun https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
[ToBTOpenue n 06001IEeHE
6.1 coJiepKaHus Kypca pU3UKH 32 9 bubmmorexa [JOK
' Hep P https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Htoro mo pazneny 9



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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

27







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3Y4YeH
us

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

®du3nka — HayKa 0 IpUpo/e.
SIBieHus IPUPOABI.
Ou3nyecKue sIBICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckue BeIMYUHBI U UX
U3MepeHue

Ypok-uccienoBanue
"N3mepenune Temmneparypsl
IIPU IOMOILH SKUJIKOCTHOTO
TEPMOMETPA U AaTYMKa
TeMneparypol"




Kak ¢usuka u apyrue
€CTECTBCHHBIC HAYKH U3y4aloT
MIPUPOTY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanusa. Onucanue
(bu3nUecKux SBICHUIN C
IIOMOILIBIO MOJICICH

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

Ypok-uccnenoBanue
"IIpoBepka rumoTe3bl:
JAIBHOCTH MOJNETA IapUKa,
MYIEHHOTO TOPU30HTAIIBLHO,
TeM OoJIbIIIE, YeM OOJIBIIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. OMbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIECTBA

bubnuoreka [{OK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME YacTHIl BEUIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Vpoxk-uccnenoanue «OMbITHI
10 HaOJIIOICHUIO TETIOBOTO
pacUIupEeHHS Ta30B»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BzanmocBs3p MCXKOY
CBOMCTBaMH BEIIIECTB B
Pa3HbIX arp€raTHbIX

11 COCTOSIHUSIX M UX bubmorexa [TOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI
MexaHndeckoe IBHKCHHE.
12 PaBHOMepHOE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBHIKCHHE
13 Cxopoctb. Equnauiis bubamnoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
Pacuer nytu u BpemeHHn bubmuoreka [JOK
14
JIBIKEHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIHH.
15 BzaumonelicTBue TeI Kak bubnmorexa LIOK
IIPUYMHA U3MEHEHHUSI CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBOKEHUS TEI
IIimoTHOCTE BemecTBa. Pacuer
bubmmotexa LIOK
16 Macchl H 00beMa Tella 1o ero

IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



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

17

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

18

Pemenue 3axay o reme
"ITnorHOCTH BemecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak xapakTepucTHKa
B3auMmoJieiictus Ten. Cuna
ynpyrocty. 3akoH I'yka

20

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

21

SBaenmne Tarorenus. Cuia
TAXECTH

22

CBsi3b MEXY CUIION TSKECTH
U Maccoii Tena. Bec Tena.
Pemenue 3amad 1o teme
"Cumna Tsxectn"”

bubnmorexa LIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha IpYrux
ianerax. Guznueckue
XapaKTEPUCTHKH IJIaHET

but6mmoreka [IOK
https://m.edsoo.ru/ff0a1502



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

bubmunoreka LIOK

24 Usmepenue cui. lunamome
p A P https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CUll,

26 HAIPAaBJICHHBIX 10 OJHOI Bu6muotexa [JOK
npsmoii. PaBHoielicTByromas https://m.edsoo.ru/ff0ala70
cuI

97 Pewenne 3anad o reme
"PaBHonericTBytomast cui"

TpeHue CKOJIbKEHUS U TPEHHE
28 nmokos. TpeHue B mpupoae u buGnuorexa LIOK
P PHp https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH

29 CUJIBI TPEHUS CKOJIBKEHUSA OT bubmuoreka [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCSA
ITIOBEPXHOCTEMN
Penrenue 3ama4d Ha

30 onpeeseHue

PaBHOJICUCTBYIOILEH CUIIBI



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pewenue 3amay no remam:
«Bec Tenay, «I'paduueckoe
n3zo0paxenue cuimy, «CHUIbD»,
«PaBHOIEUCTBYIOIIAS CUID»

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas padora o
TemaM: «MexaHn4eckoe
IBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe n3o0pakeHue
crn», «CHITBD»

33

HaBnerne. CiocoOb1
YMEHBIICHUS Y YBEIINYCHUS
JIaBJICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrienue ra3za. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMA,
TeMIepaTypsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua nasieHus
TBEPABIMU TEJIAMU,
SKUIKOCTSIMHU M ra3aMu. 3aKoH
ITackams

bubnmorexa LIOK
https://m.edsoo.ru/ff0a25b0

36

I[aBJ'ICHI/Ie B XXUJAKOCTH U Ira3sc,
BBI3BAHHOE JACHCTBUEM CHIIBI
TAXKCCTH

bubmmotexa LIOK
https://m.edsoo.ru/ff0a2718



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

Pemenue 3axay o reme

bubmunoreka LIOK

37 «/lapIIeHNe B KAIKOCTI https://m.eds00.ru/ff0a2826
raze. 3akoH [lackamns»
but6mmoreka [IOK
38 Coobmarommecs cocymst https://m.edsoo.ru/ff0a2970
39 IMuppaBiawaeckuii mpece bubmorexa [JOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoii
JKUJKOCTHBIN Hacoc
Atmocdepa 3emnn. [Ipuanaen
CyILIECTBOBAHUS BO3IyIIHON
41 000J10YKH 3eMIIN. bubnunoreka LIOK
3aBUCUMOCTB aTMOC(EpHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJI
YPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHOro bubmmorexa [IOK
nasienust. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
but6mmoreka [IOK
44 JTaBJICHUS OT BBEICOTHI HAJI

YPOBHEM MOpsI

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepounn.

bubmunoreka LIOK
45 ATtMmocdepHOE JaBiIeHUE Ha
bep 8 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
Pemenne 3amay mo reMe
46 " "
ATMmochepHoe naBiieHue
JlelicTBUE )KUJIKOCTH U ra3a HA
47 OTPYKEHHOE B HUX TEIIO bubmorexa LHIOK
4 ’ https://m.edsoo.ru/ff0a3276
ApXxHuMeI0Ba CHiia
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAJIKABAIOILIEH CUJIBI buGnnorexa [IOK
N . ’ https://m.edsoo.ru/ff0a33fc
JICHCTBYIOIIEH Ha TEIo,
MIOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o
teMe «MccaenoBanue
49 3aBHCHUMOCTH BECA TEJIA B BOJE bubmorexa HOK
B N A https://m.edsoo.ru/ff0a3514
0T 00bEMa NOrpyKEHHOH B
SKUIKOCTD YaCTH TEIA»
Bbubmuoreka IIOK
50 [TnaBanue ten 1

https://m.edsoo.ru/ff0a3a96



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

o1

JlaGopaTopHnas pabota
"KonctpyupoBanue
apeoMmeTpa Win
KOHCTPYUPOBAHUE JIOJIKH 1
onpeaeseHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cyaoB.
BoznyxomnnaBanue»,
«/laBneHnue TBEpABIX TEJI,
JKHJIKOCTEH M Ta30BY

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

53

Mexanunueckasi pabota

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

54

MomHocTts. EquHuns:
MOIITHOCTH

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

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

IIpocteie Mexanu3Msl. Poiyar.
PaBHOBecue cuil Ha peryare



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TeN,
KUAKOCTEH U Ta30By» /
Bcepoccuiickast mpoBepoyHas
pabora

58

PesepHbIii ypok. Pabota ¢
TEKCTaMHU 1o TeMe «/laBneHue
TBEP/BIX TN, KHUIKOCTEH U
ra3oB» / Becepoccuiickas
poBepoyHas pabora

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

59

Pobruaru B TexHuke, ObITY U
npupoe. JlabopaTopHas
pabora «MccnenoBanue
YCIIOBHI PABHOBECHS PhIUara

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo reme
«YcloBUs paBHOBECHS
pbIyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopartopHas paboTa
«M3mepenne KII/[ HaknoHHOM
IIJIOCKOCTH

0.5

62

Penrenue 3amad mo reMe
"Pabora, momuocts, KIT/["

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



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckas SHEPTHsl.
Kunetnueckast u
MOTEHITMATbHAS DHEPTHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIUn

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

65

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
onpeeieHue N3MEHECHUS
KUHETHYICCKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKaTBIBAaHHMH TeJIa IO
HaKJIOHHOM TUIOCKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTE.
OHeprus»

67

PesepsHblii ypok. Pabora c
TEKCTaMHU 110 TEME
"MexaHn4eckoe ABHKeHue"

bubnmorexa LIOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MoiHoCTb. DHEprus"



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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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8 KVIACC

KoanuecTBo 4acoB JlaTa
JIeKTPOHHBbIE HU(POBHIE
Ne n/m Tema ypoka KonrtpoabHubie IIpakTHyeckue U3yqeH
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI ust
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYI
Mopaenu TBEPAOro, JKUAKOTO U
3 ra3zoo0pa3Horo CO;TOﬂHHﬁ 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHEeHHE CBOUCTB
TBEPIOTO, JKUIKOTO U
4 razo000pa3HOro COCTOSTHUMN 1
BElIeCTBa Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KHUHETHYECKOU TeOpUH
5 Kpucrannnueckue n 1 bubmuotexa [IOK
amopdHbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
but6mmoreka [IOK
6 KaIMAJUISIPHOCTb. 1

HOBerHOCTHOC HaTsXKCHUC

https://m.edsoo.ru/ff0a5530



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

TennoBoe pacmMpeHue u

bubmunoreka LIOK

7
cxarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 TEMIIEpaTypPhbl CO CKOPOCTHIO
TEILIOBOIO JIBIKEHUS YACTHIL]

Buyrpennssa sHeprus.
9 CHZ?(O)GLI I/ISMCH:HI/I}I Bubmiorexa OK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH 3Hepruu
bubnunoreka LIOK
10 B
HARLTeTLIoTepeaatn https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus
"IIpakTHueckoe

11 HCITOJTb30BaHHE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

12 KonnuecTBO TEMIOTHI. bubnmorexa LIOK
VYenpHas TEMIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO Eubs OK

13 Oanaunca. TermmooOMeH u nbnmorexa I

TCIIJIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlaGopaTtopHnas pabota
"UccnenoBaHue ABJICHUA

14 TEIUIO0OMEHA MpH bubmorexa [JOK
p . https://m.edsoo.ru/ff0a6a98
CMEUIMBAHUH XOJIOJTHOU U
ropsiueit BojbI"
Pacuer konuuecTBa TEIIOTHI,
HE00XO0UMOT0 ISl
15 HarpeBaHus Tena u
BBIICIISIEMOTO UM TIPH
OXJIQXKICHUU
JlaGopaTtopHnas pabota
16 "OnpeneneHue yaeiabHOM bubmorexa [JOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIIECTBA
17 OHeprus TomMBa. Y 1eiabHas bubnuotexa [JOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE
but6mmoreka [IOK
18 KPUCTAITMYECKHX Tell.

VY nenbHas TeIU10TA TUIABICHUS

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnas pabota
"OnpeneneHue yaeiabHOi
TEIUIOTHI IJIaBJIEHUs abaa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJICHCAIlMM. 3aBHCUMOCTh
TEeMIIepaTyphbl KUTIEHHUS OT
aTMOC(EpHOTO JTaBJICHHS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxxHocTh BO31TyXa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEJIbHOM BIQXKHOCTH
BO3/IyXa"

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

23

Pemenne 3agay Ha
ONpeIeTICHUE BIaXXHOCTH
BO3/lyXa

24

[TpuHIMTIBI PaOOTHI TETIIOBBIX
nsurateneit. Ilapopas
TypOuHa. [IBurarens
BHYTPEHHET0 CTOpaHus



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

25

KII/I TerutoBoro aBuraressi.
TennoBsle ABUTATENN U
3aIUTa OKPYKAKOIIEH cpe/bl

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

26

3aKOH COXpaHEHHUs U
HpeBpalleHUs DHEPTUU B
TCIJIOBBIX IIpoLeccax

27

[ToaroTroBka K KOHTPOJIBHOMI
pabote 1o Teme "TeroBsie
saBieHus. MI3mMeHenue
arperaTHbIX COCTOSIHUI
BeniecTa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KoHTpoinbHas pabota 1mo Teme
"TerioBble ABICHUA.
M3meHeHune arperaTHbIX
COCTOSIHUM BemiecTna"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuszauus Tei. J[Ba poga
IIEKTPUYECKUX 3apSAI0B

30

Ypok-uccienoBanue
"DnekTpu3anus Ten
WHIYKIUEN U NIpU
CONPUKOCHOBEHUU"

31

B3auMopeiicTBue 3apsyKEHHBIX
ten. 3akon Kymona

bubmmotexa LIOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

:‘)J'ICKTpI/ILICCKOC II0JIC.

HanpspbkeHnocThb
32 JJIEKTPUYECKOTO MOJIS bubmorexa [IOK
P ' https://m.edsoo.ru/ff0a8a0a
[TpuHUIMI CyTIepHO3UINH
JIEKTPUUYECKUX MOJIeH
Hocurenu snextpuueckux
33 3apsAI0B. DJIeMEHTAPHBIN
3apsia. CTpoeHue aToma
[TpOBOAHMKY U TUIIEKTPUKHU.
34 3;(OH COXpaHCHUS ’ bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUUYECKOTO 3apsia
Pemenue 3anau Ha
35 MIpUMEHEHNE CBOICTB bubmorexa [IOK
p https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPSI0B
DNEKTPUUECKU TOK, YCIOBHUS
36 €ro CyIIeCTBOBaHUSI. bubnmnorexa [JOK
HCTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBHS DIIEKTPUYECKOTO bubmuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
38 "JlefiCTBUE IEKTPUIECKOTO

0JIs1 HA IPOBOJIHUKU U
JUDIIEKTPUKH"



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

DIIEKTPUUECKHUI TOK B

but6mmoreka [IOK

39 MeTaliax, XXUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cuna Toka. JlaboparopHas

41 abota "M3mepenue u 0.5 bubmorexa LIOK
P p | ' https://m.edsoo.ru/ff0a8bd6
pEryJiupoBaHUE CUIIBI TOKA
DNEeKTpUUECKOe HaMpsKEHHE.

42 Bonbrmetp. Jlaboparopnas 05 bubmmoreka [JOK
pabora "M3mepenue u ' https://m.edsoo.ru/ff0a9e14
pEeryJaupoBaHKE HANPSIKEHUS"

ConpoTuBiIeHHE TPOBOJHHKA.
43 v eJII)LHoe con OTI/II)BJ'IeIfI/Ie bubmorexa [JOK
8 P https://m.edsoo.ru/ff0aa738
BEIleCTBa
JlaGoparopHas paboTa
"3aBUCUMOCTH
AIEKTPUUIECKOTO
bubmmotexa LIOK
44 CONPOTHUBIICHHUS IPOBOJHHKA 1

OT €ro JJIMHBI, IJI0LaIn
MOTIEPEYHOI0 CEUEHUS U
MaTepuana"

https://m.edsoo.ru/ff0aa738



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

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma jyist
y4acTKa Ienu

bubmunoreka LIOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMTPOTUBIICHHUS
pe3ucTopa u HanpsHKSHHs Ha
pesuctope"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOILHI/IKOB

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia
CIIOKEHHUSI HAMIPSHKSHUN TTPH
10CJIEeI0BATEIbHOM
COETMHEHUH JIBYX
pe3ucTopoB”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnast pabota
"[IpoBepka nmpaBuiIa 1711 CHIIBI
TOKa MpY NapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



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

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma aJist

bubmunoreka LIOK

50
Pa3JIUYHOTO COETMHEHHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
Pabora u MmomHoOCTh
o1 ANEKTPUUYECKOTO TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabora
59 "Omnpexnenenne padoOThI U bubnuoreka [IOK
MOIIHOCTH 3JIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUYECKHE LIETTH U
53 OTPEOUTENH IEKTPUUECKON bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTossHHBIE MATHUTHI, UX
B3aMMO/ICHCTBHUE
Ypok-uccnenoBanue
55 "I/li3 €HUE MoJIeH bubmmorexa [IOK
i " https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
MarauTtHoe none. MarHuTHOE
but6mmoreka [IOK
56 noJie 3eMJTH M €T0 3HaUCHUE

IUIS JKA3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba



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

S7

IToaroToBka K KOHTPOJIBHOMN
pabote 1o Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX
B3aUMO/JICHCTBUA.
I1OCTOSIHHBIN 2IIEKTPUYECKUN

TOK

but6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas pabota no Teme
"DIeKTpUUECKHE 3apsiIbl.
3apsoKeHHBIE Tea U UX
B3aUMO/JICHCTBUA.
ITOCTOSIHHBIN 2IIEKTPUYECKUN
ToK" / Beepoccuiickast
poBepoyHas paborta

bubnuoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PezepsHblii ypok. Pabora c
TEKCTaMU I10 TEME
"TTocTOSTHHBIN ANEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

bubnmorexa LIOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarHuTHoO€ 1oJie KaTyIIKH C
TOKOM

bubmmotexa LIOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenue
JJIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"N3yuenue neiicTBus
MarHUTHOTO TIOJIST Ha
MIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPOJIBUTATENEH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
aNeKTpoBUraress'

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

Oneiter @apanes. 3akoH
ANEKTPOMATHUTHOMN
uHaykuuu. [Ipasuio Jlenna

64

OnekrporeHeparop. CriocoOs
TIOJTyYeHHs JNEKTPUYECKOH
SHEPruu. DJIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUU



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

65

IToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DneKTpuuecKue u
MarHuTHBIE SIBJICHUS"

66

Konrponbnas padora o reme
"DIeKTpUUECKHUE U
MarHUTHBIC SIBJICHUS"

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

67

PesepBHblii ypok. Paborta c
TexcTamu 110 TeMme "TernnoBrlie
saBieHus"

bubnuoreka [{OK
https://m.edsoo.ru/ff0accbe

68

PesepBHblii ypok. Paborta c
TEKCTaMH 10 TEME
"MarauTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB JlaTa
DJIeKTPOHHBbIE HU(POBHIE
Ne ni/m Tema ypoka KonTtpoJbHbie IIpakTH4eckue H3yYeH
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI us
1 MexaHn4eckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBUKEHUS
3 PaBHOMepHOE npsAMoOnMHEHHOE 1 Bbu6moteka [JOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
4 MPSIMOJIMHEVHOE JIBUYKEHUE. 1
CpenHssi ¥ MTHOBEHHAS
CKOPOCTh
IIpssmonuHeiiHOE
5 ABHOYCKOPEHHOE IBIKEHUE 1 bubnnorexa [TOK
P yerop ' https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1

I'paduk ckopoctu



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

JlaGopaTtopHnas pabota
"OnpenesieHue yCKOPEHUs Tesia

7 [IPU PaBHOYCKOPEHHOM bubmmorexa LIOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOU
IJIOCKOCTH"
CBo0OoiHOE MajieHue Ted.
8
Omnbrtel ["anuies
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyxHocTu. [lepuon u yactora Bbu6moteka [JOK
obparenus. JInaeHas u https://m.edsoo.ru/ff0ael176
yIJI0Basi CKOPOCTH
10 LlenTpocTpemuTenbHoOE
yCKOpEeHue
1 I1epBeriit 3akoH HbroToHa. bubnmnorexa [JOK
Bexkrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuoreka [JOK
PaBHozelicTByIOIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbubmuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amay Ha nprUMEHEHHE bubnuotexa [JOK

3akoHOB HeroToHAa

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubmunoreka LIOK

1 . r
> Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenwne 3agau mo teme «Cuna
YIPYTOCTHY
JlaGopaTtopnas pabora
17 «Om I; GHI;HI/ICI;CGCTKOCTI/I bubmorexa HOK
bedl https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoreka [{OK
18 CHia TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3agad mmo teme «Cuna bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpenenenue ko3 duimenra bubmmorexa LIOK
ped | B https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3agad mo reme Bu6 110K
n NOJINOTCKA
2 Saxobt Hprotora. CHna" https://m.edsoo.ru/ff0afb8e
yrnpyroctu. Cuia TpeHus
Cua TSHKeCTH U 3aKOH
99 BCEMHUPHOTO TATOTECHHUS. bu6muoreka [IOK

Yckopenue cBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

23

Ypoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CoslHeUHas cucTeMa).
lNanakTukn"

24

Pentenue 3amau mo teme "Cuia
TSDKECTH Y 3aKOH BCEMUPHOTO
TAroreHus"

bubmunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

IlepBasg kocMHU€ECKask CKOPOCTb.
HesecomocTs 1 neperpysku

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecHe MaTepHaIbHOMN
TOYKH. AOGCOIIOTHO TBEPIOL
Teno. PaBHoBecue TBEPAOTO
Tela C 3aKPEMIEHHON OChIO
BpalleHuss. MOMEHT CHUJIBI.
LleHTp TsKECTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHeE MaTepHaIbHOM
TOYKH. AOCOIIIOTHO TBEPIOE
Teso. PaBHOBecHe TBEPAOTO
TeJa ¢ 3aKPEeTUIEHHON OCBIO
BpallleHusi. MOMEHT CHIIBL.
LenTp TsKECTH



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenue 3axay mo reme

" bubmmnorexa LIOK

28 Mowter citsi. LerTp https://m.edsoo.ru/ffob02b4
TSKECTH
[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote o Teme "MexaHn4yeckoe bubnmoreka [JOK
nBIKeHue. Bzaumonenctaue https://m.edsoo.ru/ff0b0408
ten"

KoHnTposipHas padboTa mo Teme
30 "MexaHU4ecKoe ABHUKEHUE buomiorexa LIOK
N a ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"
Nmnynsc Tena. UMimynbsc CUitbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubmmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

39 Pemenne 3aga4 mmo teme "3akoH bubnmmorexa LIOK
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepeHIus

33 "PeakTrBHOE NBH)KEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanundeckas pabora u bubmmotexa LIOK

MOIITHOCTH

https://m.edsoo.ru/ffOb0a84



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

Pabora cuiibl TSXKECTH, CUJIBI
VIPYTOCTH U CUJIBI TPEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTopHnas pabota
«Omnpenenenue padboOThI CHITBI
TPEHUS TIPU PABHOMEPHOM
JIB)KCHUH TeJIa 110
TOPU30HTAILHOW TTOBEPXHOCTH

37

CBs13b dHEpruu U paboTHI.
[TorenuuanbHas SHEPTUS

38

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPIruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOb0c32

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40

JlaGoparopHas paboTa
«M3y4yeHne 3aKkoHa COXpaHEHHUS
DHEPTUN

bubnmmorexa LIOK
https://m.edsoo.ru/ffObl12fe

41

Konebarensnoe JABHXKCHHE U €T'O
XapaKTCPUCTHUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromye KojeOaHusl.
BrinyxaeHnble Kose0aHusl.
Pe3onanc

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0



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

43

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

44

Ypok-uccnenoBanue
«3aBUCUMOCTH MIEpPUOJIA
KoJIe0aHUH OT )KECTKOCTH
MPYKUHBI U MAacChl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

46

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U
nepuoia KojieoaHuit
NPY>KUHHOTO MasITHUKA

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

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHndeckne BOJIHEL.
CBolicTBa MEXaHHUYECKHUX BOJIH.
IIponosibHBIE U IONIEPEYHBIE
BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJHEI"



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

50

3Byk. Pacnipoctpanenue u
OTpaXKCHHE 3BYKa

51

Ypok-uccienoBanue
"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHH pE30HaHC

53

Ypok-koHpepeHuus
"V1pTpa3ByK U HH(pa3BYyK B
IPUPOJIE U TEXHUKE"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJIHBI"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota mo Teme
"3aKOHBI COXpPAaHEHUS.
Mexanudeckue KojaeOaHus u
BOJIHEI"

56

SJ'ICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICKTpOMal" HUTHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa AJIEKTPOMAarHUTHBIX
BOJTH



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

Ypok-koudepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.

58 Hcnonp3oBanue bubmorexa [IOK
https://m.edsoo.ru/ffOb2fe6
3IEKTPOMArHUTHBIX BOJIH JJIsI
COTOBOM CBsI3U"
VYpoxk-uccienoanue "M3yuenue
CBOMCTB AJIEKTPOMATrHUTHBIX bubanorexa [JOK

59
BOJIH C TIOMOIIIbI0 MOOMJIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"

Pemmenue 3aa4 Ha onpezaeneHue

60 YacCTOTHI U JJIMHBI
AIEKTPOMArHUTHOM BOJHBI
DaeKTpOMarHuTHas Ipupoaa

61 cBeTa 1DCKO OCTh CBeTI; ’ bubmorexa HOK

- IKOPOsT] ' https://m.edsoo.ru/ff0b31d0
BoustHOBBIE CBOMCTBA CBETA
HcTounuku cBerta.

62 [IpsimonuHeiiHoe bubmuoteka [IOK
pacmpoCcTpaHEHUE CBETA. https://m.edso0.ru/ff0b3658
3atmenust ConHua u JIyHbl
3aKOH OTpaXeHHsI CBETA.

63 3epkana. Pemenue 3a1au Ha bubmmorexa [JOK

IMPUMCHCHHUEC 3aKOHA OTPAKCHHA
CBCTa

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienue cera. 3akoH
IpEeIOMIICHUS CBETa

bubmunoreka LIOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaxKEHUE
cBeTa. Mcronn30Banue MoTHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c

66

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yria npejoMJICHHs] CBETOBOTO
Jy4a OT yIJia NaJeHus Ha
rpasuie "Bo3ayx-crekiao""

67

VYpok-koHpepeHIus
"Ucnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBC€TOBO/JIbI, OIITHKOBOJOKOHHAasA
CBA3L"

68

JInmser. OnrTnyeckas cuia
JINH3EI

bubnmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue nzobpaxeHuii B
JMH3aX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTtopHnas pabota
"Onpenenenne GOKyCHOTO

bubmunoreka LIOK

70
PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Vpok-xoHpepeH s
71 "gnTqucSH: JMH30BBIC bubmorexa [JOK
| https://m.edsoo.ru/ff0cOa7e
IPUOOPHI
79 I'ma3 xak onTuyeckas cucTeMa. bubnunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "Jled ekt
3penusi. Kak coxpanuth 3peHue"
Pasnoxenue 6enoro csera B
74 criektp. OnbiTel HptoTOHA. bubnuoteka [JOK
CroxeHue ceKkTpaibHbIX https://m.edsoo.ru/ffOc0f4c
uBeroB. Jlucnepcus ceera
JlaGopaTtopHnast pabota "ONBITHI
0 pa3JIoKEeHUI0 OEIoro cBeTa B
75 CIIEKTpP M BOCIIPUATHIO LIBETA bubmorexa [JOK
p p https://m.edsoo.ru/ffOc0e2a
MPEIMETOB MPHU MX HAOIIOIEHUN
yepe3 1IBETOBbIE (PUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE
76 CBOICTBa CBETa: AUCIEpCHs,

uHTepdepeHiys u audpaxus”



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

OmnsiThl Pesepdopna u

bubmunoreka LIOK

77
IJIAHETapHAask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Moaens
aroma bopa
Hcenyckanue v nornomexHue
79 cBera aToMoM. KBaHTHI bubmmorexa [JOK
. ' ) https://m.edsoo.ru/ff0c144c
JluneituaTeie CEKTPHI
VYpok-npaktukyMm "Habmronenue bubamnoreka [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [IOK
A s https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubamnoreka [JOK
Hyxionnas moznens https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE TPEBpAICHMUS. bubmuoteka [IOK
H3otomnbl https://m.edsoo.ru/ffOclal4
Pemenue 3agau no reme:
84 "PagmoakTrBHBIC bubmorexa HOK
8 " https://m.edsoo.ru/ff0clb4a
MpeBpaICHUS
85 [lepnon nonypacnana
Ypok-koH(pepeH s
" P bepern bubnuotexa [JOK
86 PannoakTuBHBIE U3TyYEHUS B

IIPUPOJIE, MEULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAIOBOTO U
MacCOBOT'O YHCET

bubmunoreka LIOK
https://m.edsoo.ru/ffOc1c58

88

DHeprus CBSI3HM aTOMHBIX sIep.
CBs13b Macchl U SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3amad mo Teme
" nepuble peakuun”

90

Peakuuu cuHTe3a U AeIeHUS
snep. ICTOYHUKHY SHEprun
CoJHIa ¥ 3B€37

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepennus "SAnepHas
3HepreTuka. /lercTeus
PaAMOAKTUBHBIX M31yYE€HUN Ha
JKUBBIE OPraHU3MBbI"

92

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJIHEI.
KBanTosrie aBinenud"

bubnmorexa LIOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KonTponbhas pabota no teme
"DJIEKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanTossie siBieHus"
[ToBTOpEHME, 000OIICHUE.
94 JlaGopaTopHbie pabOTHI 1O bubmmorexa LIOK
p" PHEIE P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Tei
[ToBTOpEHME, 000OIICHHE.
Pemienue pacyeTHbIX U bubanoreka [JOK
95
Ka4eCTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie mporecch”
[ToBTOpenue, o6o0IIEHHE.
Pemenue pacueTHbIX U bubmuotexa [IOK
96
Ka4eCTBEHHBIX 3a/a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBeIX qBUTaTEnei"
[ToBTOpEeHnue, 06061IEHNE.
97 Pemenue pacueTHbIX U bubmuoteka [IOK

Ka4Y€CTBCHHBIX 3a/1a4 110 TEME
"KII/I anexTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHME, 000OIICHHE.

bubmunoreka LIOK
%8 JlaGopatopubie padoTsi 1o . ! https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbIe siBIIeHUS"
[ToBTOpenue, obo0IIEHHE.
99 Pabora ¢ TekcTaMu 110 TeME 1 bubmunoreka LIOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuKke"
[ToBTOpenue, o6o0IIEHHE.
bubnuoreka [{OK
100 Pabora ¢ TekcTamu 1mo Teme 1
https://m.edsoo.ru/ff0c2e82
"Konebanus u BOIHBI"
[ToBTOpEHHE, 000OIICHUE.
101 PaboTa ¢ TekcTamu 1o Teme 1 bubmorexa HOK
| " https://m.edsoo.ru/ff0c3044
CBeTOBbIC SIBICHUSA
[ToBTOpenue, o6o0IIEHHE.
102 Pabora ¢ TekcTamu 1o Teme 1
"KBaHTOBas U siyiepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

7 KJIACC
Koa nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
pe3yjabTara OCHOBHOTI'0 00111er0 00pa30BaHuA
1.1 WCIIOJIb30BaTh U3YYECHHBIE TOHATHS
19 pa3ianyaTh SBJICHUS 10 OMUCAHHUIO UX XApPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (U3HYECKOE SBICHUE
pacro3HaBaTh MPOSIBICHWE HW3YYEHHBIX (PU3MUECKHX SBICHUI B OKpYKalolleM MHpe, B TOM 4YHUCIE
1.3 dusndeckue SBIEHUS B MPUPOJIE, MPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO 33/1ady B Y4€OHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUN
OTHCHIBATh M3yYEHHBIC CBOMCTBA Tel W (U3MUYECKUE SBICHMS, UCIIONB3Ys (U3MUECKHUE BEIMYUHBI, TIPU
14 OTNMCAaHUU TPABHIBHO TPAKTOBAaTh (DPU3WYECKUM CMBICI HCIHOJIb3YEMBIX BEJIIMYWH, X OOO3HAYEHUS U
eAVHUIBI (PU3MUECKUX BEIHYMH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEITUUYHHY C
JIPYTUMU BETUYMHAMU, CTPOUTH TPAPUKNA U3yUEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUIHH




1.5

XapaKTCPU30BaATh CBOICTBa TCI, (bI/I3I/I‘-I€CKI/Ie SABJICHUA W IIPOLCCChI, UCIIOJIb3Yysd U3YUCHHBIC 3aKOHBI, ITPpH

OTOM J1aBaTb CJIOBCCHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3aIllMChbIBAaTh €ro MaTEMaTH4YCCKOE BBIPAXKCHHUEC

1.6

OOBSICHATh (PU3MUECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TeN, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIHil
IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIISTH IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1 — 2 1oru4eckux maroB ¢ onopoi Ha 1 — 2 U3y4eHHBIX CBOICTBA (PU3UUECKUX SBICHUH, PU3UIECKUX

3daKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHBIe 3aJa4u B 1-2 HeﬁCTBHH, HCITOJIB3Y: 3aKOHBI U (bOpMy.HLI, CBA3BIBAIOIIIHNEC Q)HSHHCCKI/IG
BCJIMYMHBI: HAa OCHOBC aHa/in3a yCJIOBHA 3aJla4M 3allMChIBATHL KPATKOC YCJIOBUC, ITIOACTABJIATH (1)I/I3I/I‘IGCKI/IG
BCJINMYHHELI B (bOpMy.]'IBI H ITPOBOAUTH paC‘léTBI, HaXOIUTb CIIpaBOYHbLIC JaHHBIC, HeO6XOI[I/IMBIe U pCHICHUA

3aJa4, OLEHUBATh PEATMCTUIHOCTD MOTYYSHHON (PU3NIECKON BETUMIUHBI

1.8

pacrio3HaBaTh MpOOJIEMbl, KOTOPblE MOXKHO PEIIUTh MPHU MOMOLIM (U3UUYECKUX METOJOB, B ONMHMCAHUU
HCCJIEIOBaHMS BBIJIEISTh IPOBEPSIEMOE MpPEANookKeHne (TUIoTe3y), pa3jinyaTb M HHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yibTaT, HAXOAUTH OIIMOKY B XO0J¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €I'0 pE3yJibTaTaM

1.9

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UIECKUX SIBJICHUHN HIIH (PU3UIECKUX CBOMCTB TeIl: (HOPMYIUPOBATh
poBepsieMbIe MIPEIOII0KEHHSI, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUs, 3aMUCHIBATh X0/

ombITa U (POPMYIHPOBATH BHIBOIBI




1.10

BBIIIOJHATL MPAMBIC MU3MCPCHUA C HUCIIOJIB30BAHUCM aHAJIOTOBBIX U L[I/I(prBBIX HpI/I60pOB, 3aI1MChIBaTh

MOKa3aHusi IpuOOPOB C YUETOM 33JaHHOM aOCOIIOTHON MOTPEUTHOCTH U3MEPEHUIA

1.11

MPOBOAUTH HCCIEAOBAaHNE 3aBUCHUMOCTH OJIHOM (M3MUYECKOl BEIMYMHBI OT APYTrOd C UCHOJIB30BaHUEM
OpSAMBIX M3MEPEHHUH, y4acTBOBaTh B IUIAHMPOBAHWU YUEOHOTO HCCIICAOBAHHS, COOMpaTh YCTAaHOBKY WU
BBIMIOJHATh HU3MEPEHUs, CleAysd TMpeAsIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yabTaThl IMOTYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJAE NPEIJIOKEHHBIX TaOMMI U rpaduKoB, JAeIaTh BHIBOJBI IO

pe3yibTartaM UCCICI0OBaHUA

1.12

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, ClICAysd HpCI[JIO)KGHHOﬁ HHCTPYKIUU: IIpU
BBIIIOJTHCHHUH HSMCPCHI/Iﬁ CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYUCHUC HCKOMOM

BCJIMYHHBI

1.13

coOiroaaTh NpaBuiia TEXHUKU 0€30M1acHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, XapaKTEpU30BATH NPUHIUIIBI
NeMCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOIIBIO UX OMHUCAHUS, UCTIONb3YS 3HAHUS

0 CBOMCTBaX (pU3NUECKUX SABICHUMN U HEOOX0uMbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MPUMEPAX ) MPAKTUYECKOTO UCIIOIB30BaHUs (PU3HUECKUX
3HaHUU B TOBCEJHEBHOM XH3HM s oOecriedyeHHs Oe30MacHOCTH HpU oOpalleHHH C NpudopamMu U
TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHUS 3/10pOBbs U COOJIIO/IEHUS HOPM 3KOJIOTHYECKOTO MMOBEJCHHS B

OKpY>Karollen cpene




1.16

OCYHICCTBIIATD OT60p HCTOYHUKOB I/IH(bOpMaI_H/II/I B CCTH I/IHTepHCT B COOTBCTCTBHU C 3aaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMCIOIIUXCSA 3HAaHUM U HYTCM CpPaBHCHUA PA3JIMYHBIX HCTOYHHUKOB BBIACIIATD

UH(POPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPU BBINOJIHEHUM YYEeOHBIX 3aJaHUil HayYyHONOMYJSPHYIO JUTEpaTypy (usudeckoro
COJIepXKaHusl, CIIPAaBOYHBIE MaTepUalibl, pecypchl cetu VHTepHeT, BiIajaeTh NpuéMaMu KOHCTIEKTUPOBAHUS

TeKcTa, mMpeodpa3zoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3JaBaTh COOCTBEHHBIC KpaTKHWE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HMCTOYHUKOB
uHpopManuu (PU3MUECKOTO COAEp)KaHUS, B TOM 4YHCIE IyONWYHO [eNaTh KpaTKUE COOOIIEHHS O
pe3ysbTaTaXx MpPOEKTOB WIIM YYEOHBIX HCCIEIOBAHUM, NMPH ITOM TI'PAMOTHO HCIIOJIB30BATh HM3YYCHHBIN

MOHSTUHMHBIN anmapar Kypca (pU3uKH, COTPOBOXAATh BBICTYIUIEHHUE IIPE3EHTAIMEH

1.19

IIpU BBINTOJIHCHUU y‘-Ie6HBIX IMPOCKTOB H I/ICCJ'IGI[OBaHI/II\/JI pacnupeacisiTb 0053aHHOCTH B rpymnmnc B
COOTBCTCTBHMH C IIOCTAaBJICHHBIMHM 3aJadaMHu, CJICIUTH 3a BBIIIOJHCHHCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIad B ACATCIBHOCTL  T'PYIIIEI, BBICTpanBaTh KOMMYHUKATHBHOC

BSaHMOHCﬁCTBHe, YUUTBIBASA MHCHUC OKPYKAOMIUX

8 KVIACC




Koa nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30BaTeJILHO]7[ NnmporpaMmmal

pe3yJbTara OCHOBHOTI'0 00111ero 00pa3oBaHusA

1.1 UCIIOJIb30BaTh MOHATHUS

12 pa3iauyaTh SBJIEHUS IO ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (hU3HUYECKOE SIBICHUE
pacro3HaBaTh MPOSBICHHWE M3YYCHHBIX (DU3MUYECKHX SBJICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIE

1.3 dbusnueckue [BIEHUS B MPHUPOJE, NMPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLIETSATH
CyIIECTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUIN
OMKCHIBATh M3yYCHHBIC CBOWCTBA Tel U (U3UYECKUE SIBICHUS, MCMONB3YysAd (U3MUYECKHE BEIUYUHBI, MPHU

14 ONMCAHUU NPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, 0003HAUYECHUS U €JUHUIIBI
bu3NYECKUX BEIMYWH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIINE JNAaHHYIO (DU3MUECKYIO BEIHUYHUHY C JPYTUMU
BEITMYMHAMU, CTPOUTH IPaPUKU NU3yUEHHBIX 3aBUCUMOCTEN (HU3UUECKUX BEITMUYUH

15 XapaKTepU30BaTh CBOMCTBA Tel, PU3NUeCKHe IBJICHHS U MTPOLIECCHI, UCIIONIb3Ys U3yYeHHBIE 3aKOHBI, IPU TOM

JIlaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MATEMATHYECKOE BHIPAKEHUE




1.6

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE CUTYallMid MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYNHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTMYECKUX LIaroB ¢ MOMOINBIO | — 2 M3yYEHHBIX CBOWCTBA (PM3UUECKUX SABICHHN, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbIC 33a4u B 2 — 3 NeiCTBUS, UCIONIBb3YS 3aKOHBI U (hOPMYJIbI, CBSA3BIBAONINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3a/lauyd 3alKChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEIOCTAaTOK
JTAHHBIX [Tl PEIlleHus 3a/1a4u, BHIOMPATh 3aKOHBI 1 (DOPMYIIbI, HEOOXOIUMBIE AJis €€ pellleHus, MPOBOIUTh

paCLIéTbI M CPpaBHUBATH MOJTYUYCHHOC 3HAYCHUC (1)I/I3I/I‘-ICCKOI71 BCJIMYHHBI C U3BECTHBIMU JaHHBIMU

1.8

pacrio3HaBaTb Hp06JIeMI>I, KOTOPLIC MOXHO PpCIINTL IIPU ITOMOIIU (1)I/I3I/I‘~I€CKI/IX MCTOO0B, HUCIIOJIb3Ys
OIIMCAHUC HCCICAOBAHNA, BBIACIIATL IPOBCPACMOC IPCAIIOIOKCHUEC, OUCHUBATL IIPABHIIBHOCTL IMOpPsAAKa

MMPOBEACHUA UCCIICA0BaHNA, ACJIaTh BBIBOABI

1.9

MIPOBOJIUTD OTBITHI 110 HAOIIOEHUIO (PU3UYECKUX SIBJICHUN WM (U3HUYECKUX CBOMCTB Tel: (POPMYyIUpPOBaATh
MpoBepsieMble MPEANOI0KEHHUS, COOMPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYIOBAaHUS, OMUCKHIBATH XOI

ombITa U (POPMYIHPOBATH BHIBOBI

1.10

BBITIOJHATE IMPAMBIC HU3MCPCHUA C HCIIOJIB30BAHUEM AHAJIOTOBBIX HpI/I60pOB n JaT4YHuKOB (I)I/ISI/I‘-ICCKI/IX

BEJTMYNH, CPABHUBATH PE3YJIBTATHl U3MEPECHHM ¢ YIETOM 3aIaHHON a0COFOTHOM MOTPEITHOCTH




IIPOBOAUTE HCCICAOBAHHUE 3aBHUCHUMOCTH O,Z[HOP'I (1)H3H‘ICCKOI71 BCJIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHUEM

OpSMBIX U3MEPEHUI: MJIaHUPOBATh MCCIIEIOBAHNE, COOMPATh YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CIEIys

1.11
IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3ysIbTaThl MOTYYEHHONW 3aBUCUMOCTH B BUJE TaOIMIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS
112 POBOJIUTh KOCBEHHBIE M3MepeHHs (M3WYECKHX BEJIMYMH: IUIAHUPOBATh HW3MEPEHUs, COOUpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs IPEAI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUCHNE BETMYHUHBI
1.13 co0JII01aTh MpaBUia TEXHUKUA 0€30MaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000pyA0BaHUEM
XapakTepu30BaTh NMPUHLUIIBI JEHCTBUSA U3YYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONMOPOM Ha uX
1.14 ONMCAHMsI, WCIOJB3ysd 3HAHHUA O CBOWCTBAX (HU3MUECKUX SBICHUA M HEOOXOAMMBIC (QHU3NUECKUE
3aKOHOMEPHOCTH
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U CXEMaTUYHBIM
1.15 PUCYHKaM, COCTABIIATH CXEMBI DJIEKTPUUECKUX LEMNEN C MOCIEI0BATENIBHBIM U NIapaJuIEIbHBIM COETMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX Leneit
MPUBOJIUTH PUMEPHI (HAXOAUTh UHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO MCMOIb30BaHUS (HU3MUECKUX
116 3HaHUN B TOBCEIHEBHOW KHU3HM JUIsI obOecreueHUs Oe30MacHOCTH MpU OOpalleHuu C npudopamu U

TCXHUYCCKUMHU YCTPOI\/'ICTBaMI/I, COXpPaHCHUSA 3J0pPOBbBA U CO6J'IIO}IGHI/I5[ HOPM 5KOJOI'MYCCKOro moBCIACHUA B

OKpY>Karollen cpene




1.17

OCYIICCTBIIATH ITOUCK I/IH(i)OpMaI_II/II/I (1)I/I3I/I‘IGCKOFO COACpKaHNA B CCTU I/IHTepHeT, Ha OCHOBC HMMCIOLINXCA
3HAHUN U HyTéM CpaBHCHHA OOIIOJHHUTCIBbHBIX HMCTOYHHKOB BbIACIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA

MIPOTUBOPEUNBOM UM MOXKET OBITh HEAOCTOBEPHOI

1.18

UCIIOJIb30BAaTh IMPHU BBHINOJIHEHUHM YYE€OHBIX 3aJlaHUil HAyYHO-TIONMYJSPHYIO JUTEPaTypy (GU3HUECKOTO
COJIep’KaHusl, CIIPAaBOYHbIE MaTepUalbl, pecypchl ceTu VIHTepHeT; BiaseTh NpuéMaMu KOHCIIEKTUPOBAHUS

TeKcTa, mMpeodpa3zoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

Co3/1aBaTh COOCTBEHHBIC ITMCHBMEHHBIE M KpaTKHME YCTHBIE cooOmeHus, o0o00mas wuHbopManuio U3
HECKOJIbKUX HMCTOYHHMKOB (PU3UYECKOIO COAEp)KaHUS, B TOM YHUCIE MYOJUYHO MPEICTAaBIATh PE3YJIbTaThl
IIPOCKTHOM WJIM HCCIEAOBATEIBCKOM MAEATENIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BaTh H3Y4YECHHBIN

MOHSITUHUHBIN arrapar Kypca (I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

IIPpU BBIITOJTHCHHUHN y‘le6HBIX ITPOCKTOB 1 I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘ICCKI/IX mponecCcoB pacClpeacisiTh 00513aHHOCTH
B Irpynme B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJadaMM, CICAWUTH 3a BBIIIOJIHCHUCM ILJIaHa I[GI\/'ICTBI/II\/'I n
KOPPCKTHUPOBATL €T0, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZl B ACATCIBHOCTH TI'PYIIbI, BEICTPAUBATDH

KOMMYHUKATHBHOC B3aI/IMO)ICI\/'ICTBI/Ie, IMPOABJIAA TOTOBHOCTD pa3pCuiaThb KOH(bJ'II/IKTBI

9 KJIACC




Koxa npoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA

1.1 KCIIOJIb30BaTh U3YYEHHBIE TOHATHUS

19 pasnuyaTh SBJICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIECMOHCTPUPYIOIINX
JTaHHOE (PU3HUECKOE SIBIICHUE
pacro3HaBaTh MPOSBICHHE H3YUYEHHBIX (PU3UYECKHX SBJICHUNH B OKpPYXKAIOIIEM MHpE, B TOM YHCIE

1.3 (du3HUYecKue SBICHUS B MPUPOC, MPU ITOM MEPEBOIUTH MPAKTHYCCKYIO 33/1ady B y4eOHYIO, BBIICITSATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBNYECKUX SIBICHUN
OMKCHIBATh M3YYEHHBbIE CBOWMCTBA Tel M (U3MUYECKUE SBICHUS, UCIONb3Ys (GU3NUYECKUE BEIHUUHBI, IPU

14 OTIMCAHUU MPABUIIHLHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIOIB3YEMbIX BEJTUUNH, 0003HAYCHUS U STUHUIIBI
(bU3MYECKUX BEMTUYHMH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHMH
BEJIMYMHAMU, CTPOUTH IPahUKU H3y4EeHHBIX 3aBUCUMOCTEH (DU3HMUSCKUX BEIIMIUH

15 XapaKTepU30BaTh CBOMCTBA TeJ, PU3NICCKUE SIBICHUS U TPOIECCHI, UCTIONbL3YS N3YICHHBIE 3aKOHBI, TIPH
ATOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alMHCHIBATh €T0 MATEMAaTUYECKOE BhIpaKEHHE
O00BSACHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TeNl, B TOM YHCIE U B KOHTEKCTE CHUTyallUld MPaKTUKO-

16 OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH TPHUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 2 — 3

JJOTHYCCKHUX MaroB ¢ INOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBaA (I)I/I3I/I‘-IGCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTHU




1.7

pemiate pacuéTHble 3a/7auyu (ONMUparonMecs Ha cucTteMy M3 2 — 3 ypaBHEHHUM), UCMONb3Ys 3aKOHBI U
dbopMyIibl, CBA3BIBAMOIINE (U3MUECKUE BEIMYUHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJa4d 3allMChIBAThH
KpaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIE JaHHbBIC, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOUMBIE JIJISl PEILICHUs], IPOBOJAUTH PACYETHI U OLIEHUBATH PEATTMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS

bu3nYecKoil BeNYMHBI

1.8

paciio3HaBaTb HpO6J'I€MLI, KOTOPBIC MOKHO pPCEHIMTL IIPU ITOMOIIU (1)I/I3I/I‘IeCKI/IX METOAOB, HCIIOJIB3YA
OIMMCaHUuC HCCICAOBAHUA, BBIACILATH MPOBEPACMOC IMPCAIOJIO0KCHUC, OUCHUBATL IMPABUJIBHOCTL IMOPSAKa

MMPOBCACHUS UCCIICAOBAHUS, ACIATh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTATHL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOAMTH OMNBITHI MO HAOMIOACHUIO (U3MUECKUX SBJIEHUH WM (U3MYECKUX CBOMCTB Te:
CaMOCTOSITENIbHO cOOMPATh YCTAaHOBKY M3 M30BITOUHOIO Habopa 000py10BaHUS, ONIUCHIBATE X0 OIBITAa U

€ro pe3ynbTaThl, (POPMYIUPOBATH BHIBOIBI

1.10

MPOBOAMTH MPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX U3MEPEHUM, OTpeIeNisis CpeIHee 3HaUeHIEe H3MEPSIEMOI
BeNMYUHBI ((POKYCHOE PACCTOSIHUE COOMpArONIeil JMH3BI), 0OOCHOBBIBATH BHIOOP CrOCO0a HU3MEPEHUS

(u3MepHTETBHOTO MPUOOPA)

1.11

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJTMYUH C UCIIOH30BAHUEM MPSIMBIX U3MEPECHHI:
IUTAHUPOBATh HUCCIIEJIOBAHHUE, CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY, (UKCUPOBATH PE3yIbTaThl
MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJAE TaOIUIM TpadUKOB, JeTaTh BHIBOABI IO

pe3yjibTaTaM UCCICIOBaHUA




1.12

MNpOBOAWUTL KOCBCHHLIC HN3MCPCHUA (bI/I3I/I‘IeCKI/IX BCJIMYHMH: IIJIAHUPOBATHL U3MCPCHUA, CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIIIOJIHATh HU3MCPCHUA, CICAYS npezmomeHHoﬁ HHCTPYKIHHU,
BBIUUCJIATH 3HAYCHHUC BCIWYHMHBI W aAHAJIMU3UPOBATH IOJYYCHHBIC PCE3YJIbTATBI C y‘-IéTOM 3al[aHHOI7I

MOTPEIIHOCTH U3MEpPEHUt

1.13

coOII01aTh MpaBHiia TEXHUKH OE30MaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

pa3audaTh OCHOBHBIC NMPH3HAKH W3YYCHHBIX (DU3MYECKHX MOJIENCH: MaTephalibHAs TOYKa, aOCOIFOTHO
TBEPJOE TEJI0, TOUCUHBIN UCTOYHUK CBETA, JIy4, TOHKAsl JIMH3A, IUIAHETapHAas MOJEJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MIPUHIMIIBI 1EHCTBUS U3YUEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOMCTB ¢ ONOPOH Ha UX
ONMCAHM, WUCIONB3YS 3HAHUSA O CBOWCTBAaX (DM3MYECKHX SBJICHUH W HEoOXomumble (uzmyeckue

3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXCMblI U CXEMATUYHBIC PUCYHKHU HM3YUCHHBIX TCXHHYCCKHUX yCTpOI\/JICTB, HU3MCPUTECIIbHBIX
HpI/I60pOB U TCXHOJIOTMYCCKUX IIPOLECCOB IIPU PCIICHUU y‘{e6HO'HpaKTI/I‘IeCKI/IX 3aaa4, OITHUYCCKHUC

CXEMBI JJIsl IOCTPOEHUsI U300pakKeHMH B IJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

MPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMALIHIO O IPUMEpax ) MPaKTUYECKOTO UCIIOIb30BaHUS (PU3HUUECKUX
3HAaHUI B TOBCEAHEBHOM XU3HHM JuId oOecreyeHHus Oe30MacHOCTH NpU OOpalleHuu ¢ NpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 310pOBbs U COOJIIOICHUSI HOPM SKOJIOTMUECKOTO MOBEJICHHS B

OKpYKarollen cpeie




1.18

OCYIIECTBIISITh TOUCK WHGpOpMAIMK (PU3NIECKOTO COJepkaHus B ceTh HHTepHET, caMOCTOSTEIBHO
dbopMynupys TOMCKOBBIN 3ampoCc, HAXOAWTh IIyTH OIpPEAeJICHUs] JOCTOBEPHOCTH IOJYYECHHOM

I/IH(bOpMaL[I/II/I Ha OCHOBC UMCHOIIUXCsL 3HAaHUU U JOITIOJTHUTCIBbHBIX KCTOYHUKOB

1.19

WCIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3a/laHuil HaydyHO-TIONMYJSPHYIO JHUTEparypy (pusmdeckoro
COJIepXKaHusl, CIIPaBOYHbIE MaTEepHAIIbI, pecypchl ceTu HTepHeT; BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS

TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUN U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE NUMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(pOpPMALUU U3 HECKOJIbKUX
HCTOYHUKOB (PM3MUECKOTO COACpIKAHUS, MyOIMYHO TIPEACTABIATH pE3yAbTaThl MPOSKTHOW HIIH
UCCIIEI0BATEIbCKON I€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HCII0JIb30BaTh U3yUEHHBIN TOHATUHHBIN annapaT
U3y4aeMoro pasjena (GU3MKH U COIPOBOXKAATh BBICTYIUIEHUE NPE3EHTALUEH ¢ y4€TOM OCOOEHHOCTEH

ayaAuTOpUn CBEPCTHUKOB

1.21

IIpU BBIIIOJHCHUH y‘IC6HLIX IIPpOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ q)I/I3I/I‘leCKI/IX IIponeccoB pacnpeaciiaThb
0053aHHOCTH B rpymnmne€ B COOTBECTCTBHU C ITOCTABJICHHBIMU 3ada4aMH, CICAUTH 3a BBINTOJIHCHUCM IlJIaHA
IICﬁCTBPIﬁ H KOPPCKTUPOBATHL €ro, aICKBATHO OLICHHUBATDH COOCTBEHHBIM BKJIaA B ACATCIILHOCTL T'PYIIILIL,

BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOICHCTBUE, IPOSBIISAS TOTOBHOCTh pa3periaTth KOH(INKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
pasne Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
Ja
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA
®usnka — Hayka o npupoze. fAsnenus npuponsl. Puznyeckue
11 SIBJICHUS: MEXAHUYECKUE,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
Ouznyeckue BeNUYUHBL. V3MepeHne (GU3NYECKUX BEIUYMH.
1 1.2 duznyeckue npuOOpBI. [TorpemHocTs WU3MEpEHUN.
MexnyHapoHas cucTemMa eIMHULL
EctecTBeHHOHayuyHBIi ~ METOJA  TO3HaHUA:  HaOJIOJIEHUE,
13 IIOCTAHOBKA HAy4yHOIO BOINpPOCA, BBIIABWKEHUE THUIIOTES,
SKCIIEPUMEHT [0  NpPOBEpPKE  TUmore3,  OOBsSCHEHHE
Ha0JII01aeMOro SIBJICHUS
14 Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH




1.5

[IpakTuueckue padbOTHI:

N3MepeHne pacCTosTHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MaJlblX Te.

W3mepenue TtemmepaTypsl IOpH  [IOMOLIM  KMJIKOCTHOTO

TEPMOMETPa U AaTYUKA TEMIIEPaTyphI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUU BEILIECTBA

CTpOGHI/Ie BCIIECTBA: aTOMBI U MOJICKYJIbI, UX PA3MEPHI. OHBITLI,

2.1
JIOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE BEIIECTBA
25 JlBiwxkeHue dactull BemiecTBa. CBs3b CKOPOCTH JIBHXKEHMS
9acTHIl ¢ TemMIreparypoil. bpoyHoBckoe aBmkenue, nuddysus
23 B3aumMopneiicTBre 4acTHI] BeLIECTBA: IPUTSKEHUE U
OTTAJIKUBaHNE
ArperaTHble COCTOSIHUS BEIECTBA: CTPOEHUE Ira30B, KUAKOCTEH
4 n TBEPIABIX (KpUCTAJUIMYECKUX) Ted. B3auMocBsI3p MeExIy
CBOMCTBaMM BEILIECTB B Pa3HbIX arperaTHbIX COCTOSIHMSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI




[IpakTuueckue padbOTHI:

OHCHKa AuaMEeTpa aroMa METOAOM PAI0B (C HCII0JIBb30BaHHUEM

dotorpaduii).

2.6
OnpIThI 10 HAOJIOICHUIO TEILIOBOTO PACIIMPEHHSI Ta30B.
OnbITBl O OOHAPYXEHHIO JEHCTBUS CHI MOJIEKYISIPHOTO
MPUTSKEHUS

JOBWXEHUE N B3AUMOAENCTBUE TEJI

31 Mexanuyeckoe ABHKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBUKCHHE

39 Cxkopoctb. CpeqHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBUIKCHHH.
Pacuér myTu 1 BpeMeHM TBUKECHUS
SIBnenue uHepuuu. 3aKoH MHepUMU. B3anMmoneiicTBue Ten kKak

3.3 MpUYMHA U3MEHEHUs CKOPOCTH JBMKEHMs Tell. Macca kak Mepa
MHEPTHOCTH TeJa

34 [InotHOCTH BemecTBa. CBA3h IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ

36 Cuna ynpyroct u 3akoH ['yka. 3MepeHne cuiibl ¢ MOMOIIBIO
JUHAMOMETpa

37 SIBrienue TATOTEHUS U cria TspkecTH. Criia TSHKECTH Ha IPYTUX

mia"HeTax. Bec Tena. HeBecomocTh




3.8

Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHue nokosi. Tpenue B

MIPUPOJIE U TEXHUKE

3.9

CioxkeHWe  CuJl, HampaBJCHHBIX 1O  OJAHOM  MPSMOM.

PaBHOelicTBYIOIIAsA CHIT

3.10

[IpakTryeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBWXKCHHS (ITapUKa B
KHUJIKOCTH, MOJICITH JICKTPUYECKOTO aBTOMOOWIISI ¥ TaK Jlayiee).
OmnpeneneHne CpeaHEll CKOPOCTH CKOJIBKEHUS Opycka WIiIH
IapyuKa MO HAaKJIOHHOW IJIOCKOCTH. OmnpeeneHre MiIOTHOCTH
TBEpHoro Ttena. OMNbITh, JEMOHCTPUPYIOIIME 3aBUCHMOCTD
pactsbxenus (aedopMariu) npyKUHBI OT MPHIOKCHHON CHJIBI.
OHI)ITI)I, ACMOHCTPpUPYIOIIHUE 3aBUCUMOCTb CHJIBI TPCHUSA
CKOJIL)KCHHUSI OT Beca Tella M XapaKTepa CONPUKACAFOIIUXCS

MOBEPXHOCTEMN

3.11

@usnyeckue SBICHWS B IIPUPOJE: MPUMEPHI JBHKEHUS C
pPa3IMYHBIMM CKOpPOCTSMH B JKMBOW M HEKUBOW IPUPOJE,

JICVICTBUE CUJIBI TpCHUS B IIPUPOAC U TCXHHUKE

3.12

TexHuueckue yCcTpoucTBa: TUHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/IC TBép,Z[OFO tena. CrocoObl YMCHBIICHUS U YBCIIMUCHUS

JaBJICHUA

4.2

JlaBierne raza. 3aBHCUMOCTH JaBIICHHS Ta3a OT 00bEMa,

TeMIIepaTyphl




Hepenaqa JaBJICHHUA TBépI[LIMI/I TCJIaMU, X KUAKOCTAMU U rra3aMHU.

4.3
3akoH [lackans. ITneBMaTHueckue MavHbl
3aBUCHUMOCTD JaBJICHUS KUAKOCTH oT TJTyOUHBI.
4.4 I'mapocratnyeckuii  mapagokc. CooOmaromuecs  COCYBI.
lManpaBnrueckre MEXaHU3MBI
Atmochepa 3emnn u armochepHoe naBieHue. [IpuamHbBI
A CYIIECTBOBaHMUS  BO3AYIIHOM  oOosouku  3emiu.  OmnbIT
Toppuuennu. 3aBHCUMOCTB aTMOC(EPHOTO AaBIECHUS OT BHICOTHI
HaJ YpPOBHEM MOps
46 N3mepenue atmocdeproro nasienus. [Ipubopsl 11 usmepeHus
aTMOC(epHOTro TaBJICHUS
47 JleiicTBHE KHUAKOCTH M Ta3a Ha TMOTPYKEHHOE B HUX TEIO.
BrrTankuBatoniast (apxuMezioa) cuia. 3aKoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Telna B BOJAE OT 00BEMa
MOTPYXKEHHOW B KUAKOCTh yacTH Tena. OrmnpeneneHue
BBITAJIKUBAIOLLECH CHJIBL, ICCTBYIOIIEH HA TEJO, TOIPYKEHHOE B
xuaKocTh. [IpoBepka HE3aBUCMMOCTH BBITAJIIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B JKUJKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTbh  BBITAIKUBAIOIIEH  CHIIBI,
JeICTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMaA NMOTrpyKEHHOM B
KHUJKOCTh YaCTH TeJda U OT IUJIOTHOCTH  SKMJIKOCTH.
KoncrpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKHU U

OIIpCACIICHUC eé l"py30HOI["béMHOCTI/I

4.10

Ousnueckue SBICHUS B NPUPOZC: BIHMSHHE aTMOC(epHOro

JIaBIICHUS Ha )KUBOU OpraHusMm, IJIaBaHue pBI6

411

TexHudyeckue  yCTpOWCTBA: COOOIIaroIuecss  COCY/IbI,
YCTPONCTBO BOJIOMPOBOA, THIPABIUYESCKUN MPECC, MAHOMETD,

OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, apeOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckasi paboTa

5.2 MexaHn4deckast MOIIIHOCTh

- [IpocTble MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuno paBHOBecHs pbryara

5.4 [IpumeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy




«3omotoe TmpaBwIO» MexaHuku. Kodpduiment mone3Horo

9.5
neiicTBus MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE
5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprust
58 [lonnass MexaHudeckas »SHeEprus. 3aKOH HW3MEHEHUs U
COXPAHEHUS MEXAHUYECKOU SHEPTUH
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CHUIIBI TPEHHUS MPH PABHOMEPHOM
£ g JBW)KEHUHW  TeJla MO  TOPU30HTAIBHOW  MOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHoBecus peiuara. M3zmepenue KI1/]
HaKJIOHHOM  IUIOCKOCTH. [3ydeHuwe 3akoHa COXpaHEHUs
MEXaHUYECKON IHEPTrUn
5.10 @u3nyYecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
511 TexHuueckue yCTporcTBa: pblyar, IMOABUKHBIN U HETOABUKHBIN

0JIOKHM, HAKJIOHHAS TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY

8 KUIIACC

Kon
pa3jien
a

Kona baemenrta

IIpoBepsiemble 371eMeHTHI COACPKAHNUS




TEIUIOBBIE SABJIEHW A

OCHOBHBIE TOJIOKECHUS MOHGKyanHO-KHHCTH‘ICCKOﬁ TEOpHU

CcTpoeHMsl BemiecTBa. Macca u pa3Mepbl MojeKyia. OIBITHI,

6.1
MOJTBEPIKAAIOIINE OCHOBHBIC TIOJIOKEHHS
MOJICKYJIIPHOKHHETUYECKOI TEOpUH
Mopenu TBEPIOro, MHUAKOTO M Tra3000pa3HOr0 COCTOSHHIMA
6.2
BemecTBa. Kpucramummaeckne u amopdHsbie Tena
OObsicHEeHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX TN HA
6.3
OCHOBE TIOJIOKCHUH MOJICKYJIIPHOKUHETHUECKOM TEOPHU
6.4 CmaumnBaHuE U KalWJUISIPHBIC SBICHUS
6.5 TeroBoe pacupeHne u cxaTue
Temmeparypa. CBs3b TeMIepaTypbl O CKOPOCTHIO TEIUIOBOTO
6.6
JBYDKEHUST YaCTHUI]
Buytpennsis sneprus. CrocoObl HM3MEHEHHsT BHYTpEHHEU
6.7
SHEPTHU: TEeIlIoNepeadya i COBepIIeHUE pabOThI
6.8 Bungel  Temonepenaud:  TEMJIONPOBOAHOCTb,  KOHBEKIIMSA,
U3JTydeHHe
6.9 KonuuecTBo TemoTel. Y aeiabpHas TEIUIOEMKOCTh BELIECTBA
TerooOMeH u TEIIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
6.10

OaytaHca




IInaBneHue wu OTBEPACBAHHUEC KPUCTAJUIMYCCKUX BCIICCTB.

6.11
VY ienpHas TenaoTa NaBJICHUs
[Tapoobpa3zoBanue u kouacHcanus. HWcnapenuwe. Kumenwe.
6.12 YaenbHas ~ TeoTa ~— MapooOpa3oBaHHsS.  3aBUCHUMOCTH
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEpPHOro JaBICHHUS
6.13 BrnaxHocTs Bo31yXxa
6.14 OHeprus TomMBa. Y ieibHasi TENa0Ta CrOPaHUs
[Mpuanmmer padotel TerioBbix asurareneit KITJI teroBoro
6.15 nBurarens. TemoBble ABHUraTelid M 3allUTa OKpYKarolei
Cpelbl
3aKOH COXpPAaHEHMsS] W TPEBpPALICHUS SHEPrUU B TEIJIOBBIX
6.16

nponeccax




6.17

[IpakTuueckue padbOTHI:

OnbITel 10 OOHAPYKEHHIO JEHCTBHSI CHJI MOJIEKYJISIPHOTO
HPUTSKEHHUS.

OnpITHI 10 BBIPAIIMBAHHUIO KPUCTAJJIOB TOBAPEHHOM COJIM UITU
caxapa.

OnbITel 1O HAOJIOJEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B,
KHUJIKOCTEH U TBEPBIX TEN.

OrnpezenieHne naBieHus BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3TyXa
OT ero 00bEMa 1 HarpeBaHus WU OXJIAKCHHUS.

IIpoBepka runoTessl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECKOH TPYOKE OT TeMIepaTyphl.
HaGntonenne wu3MeHeHUs BHYTPEHHEW »SHEpruu Tejna B
pe3yiabTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanne sBIEHHMS TEIUIOOOMEHAa NpU CMEUIMBaHUU
XOJIOJTHOW U TOpsTY€il BOJBI.

OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM MpHu
TETMI00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.
Omnpenenenne ynenbHON TEINIOEMKOCTH BELLECTBA.
Hccnenoanue npouecca ucnapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIaXHOCTH BO3yXa.

OHpeI[eJ'ICHI/IC YHCHLHOﬁ TCIJIOTHI IIJIAaBJICHUA JIbJA.




®usnuecKkue SABICHUS B IIPUPOJIE: MOBEPXHOCTHOE HATSKEHUE

W KAallWUIAPHBIC SBJICHUA B IPHUPOAC, KPUCTAJIIIBI B IIPHUPOAL,

6.18
nznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
o0Opa3oBaHHe POCHI, TYMaHa, UHEs, CHEera.
Texnuueckue YCTPOMCTBA: KaIluJUISPBL, IIPUMEPBHI
UCIIOJIb30BAaHUS KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETP, NaTYUK
6.19 TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUIEHMS  JIOMOB,

TUTPOMETpPBI, IICUXPOMETp, IapoBas TypOuHa, JIBUraTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posa aIeKTpUIECKUX 3apsia0B
BsanmoneiictBue 3apsokeHHbIX Tel. 3akoH KyrnoHna (3aBUCUMOCTD
7.2 CHJIbI B3aUMOZCHUCTBHS 3apsKEHHBIX TEJ OT BEJIMUUHBI 3apsi10B U
PaCCTOSTHUS MEXTy T€JIaMH )
OnexTpuueckoe nosie. Hanmpspk€HHOCTD AJIEKTPUYECKOTO TOJIS.
7.3 [IpyHiMn ~ cynepno3uuuMM  JJIEKTPUYECKUX  MoJel  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  anekTpuyeckux  3apagoB.  DJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apsa. CrpoeHue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AINEKTPUIECKOTO 3apsiaa




DIIEKTPUUYECKUI TOK. YcnoBust CYIIIECTBOBAHUS

7.6

3JEKTPUUYECKOTO TOKA. VICTOUHHMKHM MOCTOSIHHOTO TOKA

JlefcTBUsSL DJEKTPUYECKOr0 ToKa (TEIIOBOE, XHUMHUYECKOE,
1.7

MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax
7.8 DnekTpuyeckas nenb. Cuiia Toka. IJEKTPUIECKOE HAIPSKEHUE

ComnpoTuBiieHHE MPOBOJHHUKA. YJIE€IbHOE COIPOTUBIICHUE
7.9

BEILIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[TocnenoBarenbHOE u napasuieIbHOe COEIMHEHHE
7.11

MIPOBOJIHUKOB

PabGora u MOITHOCTB JJIEKTPUUYECKOTO TOKa. 3akoH JIkoymns —
7.12

Jlenna

DNeKTpUUECKUe ey U MOTPEOUTENHU NEKTPUIECKON SHEPTUU
7.13

B ObITy. KOopoTkoe 3aMmbikaHue

[TocrosHHble  MarHuThl.  B3auMopneicTBME  MOCTOSIHHBIX
7.14

MarHuTOB

MaruauTHOe noJjie. MarHuTHoO€ noJie 3eMJIM U €ro 3HaYeHue st
7.15

JKW3HU Ha 3emMJie

OnbeiT Opcrena. MarHuTHOe TMOJ€ DJIEKTPUYECKOTO TOKA.
7.16

HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKE




JlelicTBU€ MAarHMUTHOTO IIOJS HA IMPOBOJHUK C TOKOM.

BHGKTPOI[BI/IFaTCJ'IB IOCTOAHHOI'O TOKaA. Hcnonw3oBanne

7.17

JJICKTPOJIBUTATENIeH B TEXHUYECKHUX YCTPOMCTBAX H Ha

TpaHcropTe

OnbiTel @Dapanes. SIBleHHE 3JIEKTPOMArHUTHOM WHIYKIIHH.
7.18

[IpaBuio Jlenna

Onekrporenepatop. CrnocoObl TONyYEHUS OSIEKTPUUECKOM
7.19 SHEPIruu. DJIEKTPOCTAHIIMK Ha BO30OHOBIIIEMBIX MCTOYHHKAX

SHEPruu




7.20

[IpakTuueckue padbOTHI:

OmnbITH 10 HAOJIOJCHUIO IEKTPU3AIMH TeJ UHAYKLIUEH U pH
COIIPUKOCHOBEHHH.

HccnenoBanne  OEUCTBUS  DJIEKTPUYECKOrO  MMOJS  HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka 1 mpoBepKa pabOTHI AIEKTPUIECKOMN IIETIH TOCTOSHHOTO
TOKa.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKA, MIYILErO 4epes
pPE3UCTOp, OT CONPOTHBIIECHUS DPE3UCTOpPA M HAIPSDKEHHUS Ha
pe3ucrope.

OnpIThI, JIEMOHCTPUPYIOLUIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO
CONPOTUBIIEHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOIAIN
MIONIEPEYHOr0 CEUYEHUsS U MaTepuaa.

IIpoBepka  mpaBuina  CIOXKEHUS  HANpsDKEHHH — TIpU
MOCJIEZI0BATEILHOM COEIMHEHNUU JIBYX pe3ucTopoB. IIpoBepka
MpaBWwiIa JUIsl CWJIBI TOKa IpPHU MapayieIbHOM COEIWHEHUU
pesuctopoB. OmpeneneHue padOThl 3JIEKTPUUYECKOTO TOKa,
uayniero  depes  pesucrop.  OmnpeneneHue  MOILIHOCTHU
NEKTPUYECKOTO  TOKa,  BBIIEISIEMOW  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYIIETO uepe3
JaMIOUYKy, OT HamnpsbkeHus Ha Hel. Omnpenenenue KIT

HarpeBaTes. HccrnegoBanue MarHMTHOTO B3aMMOJICHCTBHS




IIOCTOSAHHBIX MAar"HuToOB. I/I3yquHe Mar"guTHOI'O I10JI4
MOCTOSIHHBIX MAarHUTOB MPH UX OOBEIUHEHUH U pPa3/IeJICHHH.
HccnenoBanue AeiCTBUA 3JEKTPUUECKOTO TOKA HA MATHUTHYIO
CTPCIIKY. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CHJIbI
B3aHMOH€ﬁCTBHH KaTylIKy ¢ TOKOM U MariviTa OT CHUJIbI TOKa U
HalpaBJieHUss TOKa B Karymke. [3ydeHue paeicTBus
MarHuTHOTO MOJIsl Ha MPOBOJHMK C TOKOM. KoHCTpynpoBanue u
u3ydeHne paboTel anekrpoxsurarens. M3mepenume KIIJ]
SHGKTpOI[BHFaTGHBHOfI YCTaHOBKH. OmnBITHI 110 HUCCIICIJOBAHUIO
SIBJICHUSI ~ DJIEKTPOMAarHUTHOM  MHIAYKUWHU:  UCCIEIOBAHHUE

W3MEHEHUH 3HAYCHUS U HaIpaBJICHUA HHAYKIIHOHHOT'O TOKa




duznyeckue SBICHUSA B npupoac: SJICKTPUUYCCKUC ABJICHHUA B

aTMOC(bepe, QJICKTPHUYECTBO KUBLIX OpPraHM3MOB, MAarHUTHOC

e nose 3emiu, Apei¢ MOI0COB, POidb MAarHUTHOIO MOJS JUis
KU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuueckue  ycTpoHCTBa:  3JEKTPOCKOI,  aMIEepMeTp,
BOJIETMETP, PpEOCTaT, CYETYMK JJIEKTPUUYECKOM SHEpruH,
799 3JIEKTPOOCBETUTEIIbHbBIE npudopHl, HarpeBareibHbIE
' ANEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKHE
IIPEOXPAHUTENH, 3JIEKTPOMArHur, 3JIEKTPOABUraTENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KJIACC
Kon
pazne Kon snemenra [TpoBepsieMbie IIEMEHTHI COJICPIKAHHS
na
MEXAHMWYECKUE SBJIEHUA

81 Mexanudeckoe aBkeHHe. MatepuaibHas Touka. Cucrema

8 ' orcyéra
8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE




HepaBHomepHoe mnpsiMonuHelHOe JBkeHHe. CpenHssi U

8.4
MTHOBEHHAsI CKOPOCTh TeJla PH HEPABHOMEPHOM JIBIKECHHH

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIIMHENHOE IBUKEHUE

8.6 CBoOoaHoe nmagenue. OneITel [ anunes
PaBHOMepHOE nBMKEHHWE MO OKpY)XHOCTU. [leproa m yactoTa

8.7 oOparneHusl. Jluneiinas u yrioBas CKOPOCTH.
LleHTpOCTPEMHUTEIILHOE YCKOPEHUE

8.8 [Tepseriit 3akon HeroToHa

8.9 Bropoii 3akon Herotona

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3uuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cuila TPEHUS CKOJIbKEHHUs, CHJIa TPEHUs TMOKOs,
JpyTUE BUIBI TPEHUS

814 Cuna TSDKeCTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE
CBOOOHOIO Ma/IeHUS

815 IBwxkenue muaHer Bokpyr Comnua. IlepBas kocmuueckas
ckopocTb. HeBecoMOCTh 1 nieperpysku

8.16 PaBHOBecue MarepuanbHOI TOukH. AOCOIIOTHO TBEPAOE TEIO




PaBHOBecue TBEPAOro TENa ¢ 3aKPEIJIEHHONW OChIO BPAILLCHUS.

8.17
MowmenT cunbl. LenTp Tsxectu

8.18 Nmnynsc Tena. U3menenne ummyinsca. MIMmyibsce cuisl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE JBUXKEHUE

8.21 Mexannueckas paboTa U MOITHOCTh

892 PaGora cun TspkecTH, ynmpyroct, TpeHus. CBs3b SHEPruH U
' paboThl

593 [TorennmansHast SHEPTHS TEJNa, MOAHATOTO HAJ IMOBEPXHOCTHIO
' 3emun

8.24 [ToTenuuanpHas SHEPTUS CXKATON MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUST MEXaHMUECKOW dHEPTHH




8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeiaHeld CKOPOCTU CKOJBXKEHHsSI Opycka WM
JBIDKEHUS IIapHKa MO HAKIOHHOW mockocTH. OmpeneneHue
YCKOpEHHUSl Tejla TMpU PABHOYCKOPEHHOM JABH)KCHHUU IO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH TYyTH OT BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavaIbHOM CKOPOCTH IyTH OTHOCSTCS KakK psJ HEYETHBIX
4Hucel, TO COOTBETCTBYIOLIME MPOMEKYTKH  BpPEMEHU
OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT
CWJIBI HOpMaJIbHOTO naBiieHus. Ompexaenenue koddduimenta
TpeHUs: CKojJbkeHus. OmnpeneneHue >XECTKOCTU TPYKHUHBIL.
Onpenenenne paboOThl CHJIBI TPEHHUS MPU PAaBHOMEPHOM
JBIDKEHUM  Tela 1O  TOPU3OHTAIBbHOM  MOBEPXHOCTH.
Ompenenenne paboThl CHIIBI YIIPYTOCTU MPU MOIBEME Tpy3a C

HUCIIOJIBb30BAHHUECM HECIIOABHIKXHOI'O U IMOJBHUKHOI'O 0JIOKOB

8.28

dusznueckue SBICHUS B npupoac: IPUWIUBbBI W OTJIMBBI,
JBHXKCHUC ITIJIAHET ConHeunoi CUCTEMBI, pCAKTUBHOC IBMKXCHUC

JKUBBIX OpPTaHNU3MOB




8.29

TexHudeckue ycTpoOMCTBA: CHUIAOMETP, NATYUKU IIOJIOKEHHUS,

pacCTosAHUA U YCKOPECHUS, paKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHXKCHUC. OCHOBHBIE XapaKTCPUCTUKHU

9.1
KoJe0aHuii: Iepruoa, 4acToTa, aMIUIUTY/1a

9.9 MareMatnueckuii M NpYKHHHBIM MasTHHKU. [IpeBpaienue
SHEPI'uU NpuU KoJaebaTeIbHOM JBH)KEHUU

9.3 3aryxaromue konebanus. BolnyxaeHHble kosebanus. Pesonanc
Mexanuueckue BosiHbl. (CBOMCTBA MEXaHMYECKHX BOJIH.

0.4 [IponospHBIE M TIONIEPEYHBIE BOJIHBL. [[11HA BOJIHBI U CKOPOCTb
e€ pacrnpoctpaHeHMsl. MexaHn4yecKue BOJIHBI B TBEPAOM TeEJE,
CEHCMUYECKHUE BOJIHBI

9.5 3Byk. I'pomMkocCTh 1 BbICcOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6 WNudpas3Byk u yapTpa3zByk




9.7

[IpakTrueckue pabOTHI:

Onpenenenue 4acCTOTHI u repuoaa Kosie0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl W TEpUoAa KOJEOaHWN IMPYKHUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHui
MOJIBEIIEHHOI0 K HUTH Ipy3a OT JJIMHBI HUTU. VccienoBanue
3aBHCUMOCTH TE€PHOAA KOJICOAHUHN MPYKHUHHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMOCTH Nepuojaa KosieOaHui
rpy3a, MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH

NPy KUHBI. I/ISMCPCHI/IG YCKOpPCHUA CBO6OI[HOFO naacHus;

9.8

dusnyeckue SABICHUSA B IPUPOLE: BOCIPUSITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJHBI, IIYHAMH,

3X0

9.9

Texnuueckune YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE

yIBTpa3ByKa B ObITY U TEXHUKE

10

DOJIEKTPOMATHUTHOE TT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

3HeKTpOMaFHI/ITHOG II0JIC. 3J'IeKTpOMaFHI/ITHBIC BOJIHBI.

CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJTH

10.2

[[Txana 3NEKTPOMArHUTHBIX BOJIH




10.3 OnekrpoMaruutHas —npupoxa cera. CKopocTh  cBera.
BonHoBbIE cBOMiCTBa CBETa
[IpakTuueckue padbOTHI:

10.4 N3yueHnne CBONCTB 3JEKTPOMATHUTHBIX BOJH C IOMOLIbIO
MOOUITEHOTO Tee(oHa

105 dusnueckue SBICHUS B NPUPOJAE: OHOIOrMYecKoe JCHCTBHE
BUJIMMOT0, YIBTPa(uOIE€TOBOTO U PEHTI€HOBCKOIO U3Iy4EeHUI

106 TexHuueckue ycTpoiicTBa: UCHOIb30BAHNUE HIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H

CBETOBBIE SBJIEHU A

111 JlyueBast monens cBera. MicTouHMKHM cBETa

11.2 IIpsimonuHEtHOE pacpoCTpaHEHHUE CBETa

11.3 Otpaxxenue cBeta. [110ckoe 3epkano. 3aKoH OTpaskeHHsI CBETa

114 [Ipenomiienne cBera. 3akoH mnpenomieHust csera. [lomHoe
BHYTpPEHHEE OTPaXEHHUE CBETA

11

115 JInnza. Xop sydel B JINH3E

11.6 Ontuyeckas cucteMa ¢oroarnmapara, MUKpOCKOIA U TeJIECKoIa

117 'maz kak  onTWyeckas  cucTeMa.  biIM30pyKOCTh |
JaTbHO30PKOCTh

118 Paznoxenue Oenoro cera B cnekrtp. OnbiTel HpioToHA.
CrnoxxeHue CieKTpalbHbIX IBETOB. Jlucnepcus cBeTa




11.9

[IpakTuueckue padboOTHI:

HccnenoBanue 3aBUCMMOCTH yrila OTPa)KEHHUsI CBETOBOTO Jy4ya
OT yrJja MaJeHusl.

N3ydyeHnne xapakTepuCTUK U300paKeHUs MpeaMeTa B MIIOCKOM
3epKaie.

HccnenoBanne 3aBUCUMOCTH yria MPEIOMIICHUS CBETOBOTO
Jdyd4a OT yIJla NaJieHUs Ha TPAHULE «BO3yX — CTEKJIION.
[Tonydenue n3o6paxkeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI
coOuparole JTMH3HI.

OnbIThI 10 Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.

OnBITHI 110 BOCIIPUATHIO IIBETA TPEIMETOB MPU UX HAOIIOICHUN

yepe3 LBETOBbIE (PUITBTPHI

11.10

®dusnueckue siBieHus B npupoje: 3atmenus Comnnma u JlyHsl,

OBCTa TCJI, OITHYCCKHUC SBJICHHA B aTMocq)epe (I_IBCT He6a,

pedpakius, pagyra, MUpax)

11.11

TexHudeckue yCTpOWCTBA: OYKH, TeEpHUCKom, ¢doToanmapar,

OIITUYCCKUEC CBETOBOIbI

12

KBAHTOBLBGIE ABJIEHUA

121

OmnbiTel Pezepdopna u rmmanerapHas mMojens atoma. Mojenb

aroma bopa




HUcnyckanve wW mMOOrjomeHue cBeTa aroMoMm. KBaHTBHI

12.2 .
JIunenyaTele CIIEKTPHI

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

124 Ctpoenue aToMHOro sigpa. HykiioHHas Mozienb aTOMHOTO sijipa.
N3otonsl

125 PagnoaktuBHble peBpaiueHus. Ilepuos momypacmnaga aTOMHBIX
sanep

s SnepHble peakuuu. 3aKOHBI COXpAHEHHS 3apsAJOBOIO U
MaccOBOI'0 YHCEN

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peakuuu cunresa u nenenusd saep. crounuku suepruu Conxna
U 3BE3]

129 SnepHas sHepreTuka. JelicTBre paguOAKTUBHBIX U3JIy4EHUN HA
KHBBIC OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HabutoieHne CruIOMHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

12.10 HccnenoBanue TPEKOB: M3MEPEHUE HHEPrUM YacTULBI I10
TOPMO3HOMY IyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa

1211 dusnueckue  SABIGHUS B MPHUPOJE: €CTEeCTBEHHBIH

pa)II/IoaKTHBHBIﬁ (1)OH, KOCMHUUYCCKHUE JIYYH, PAAUMOAKTHUBHOC




U3ITy4yeHNe MPUPOIHBIX MUHEPAJIOB, AEHCTBHE PATUOAKTUBHBIX

M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIUMBUIYAJIbHBIN

J03UMCETpP, KaMEpa Bunbcona




MPOBEPSIEMBIE HA OI'3 10 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Koxa npoBepsiemoro

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM

TpeOoBaHUSA 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC
[Tonnmanue ponu Gu3MKM B HaydyHOW KapTHHE MHpa; cHOPMUPOBAHHOCTH OA30BBIX MPEICTABICHUH O
3aKOHOMEPHOHN CBSI3M M I03HABAEMOCTH SIBICHUN MPHUPOABI, O POIU IKCHEpUMEHTa B (usuke, o
1 cucreMooOpasymomeil poinu (QU3UKA B PAa3BUTUU ECTECTBEHHBIX HAYK, TEXHHKH WM TEXHOJIOTUH, 00

HBOJIOLMM (PU3NUECKUX 3HAHUM M UX POJIM B IIEJIOCTHOM €CTeCTBEHHOHAYYHOM KapTHHE MUpA, O BKJIaJe
POCCUICKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 0OBSICHEHNE MTPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI




3HaHus O BUJAX MaTepuu (BEIIECTBO U IMOJE), O JIBMKEHUU KakK CIIOcO0E CYIIeCTBOBAHUSA MaTepuu, 00
ATOMHO-MOJICKYJISIPHOW TEOpPHM CTPOCHHUS BEIIECTBA, O (U3NYECKOH CYNTHOCTH SBICHHA HPUPOIBI
(MEeXaHUYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHE PA3INYaTh SBJICHUS 110 OMHCAHUIO
UX XapaKTEepHBIX CBOWCTB W HAa OCHOBE OIIBITOB, AEMOHCTPHPYIOUIMX JaHHOE (PU3UYECKOE SBICHUE;
YMEHHE PacliO3HaBaTh MPOSBIICHNE U3YUYEHHBIX (PU3NYECKUX SBJICHUHN B OKPYKAIOLIEM MHUPE, BBIICIISAS UX

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJIaIIeHI/Ie OCHOBaMH IOHSITHHHOTO arrmapara 1 CHMBOJIMYECKOI'O sI3bIKa (1)I/I3I/IKI/I M UCIIOJIB30BAHHUEC UX JJIA
PCUICHUA y‘le6HBIX 3aa4; YMCHHC XapaKTCPHU30BATH CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W ITPOLECCCHI,

HCIIOJIb3YA q)YH[IaMeHTaJII)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne onuceBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-ICCKI/IG SIBJICHUS, UCIIOJIB3Y4 (1)I/ISI/I‘I€CKI/IC BCJINYNHBI




BrnajeHne ocHOBaMU METOOB HAyYHOTO MO3HAHUS C YIETOM COOJIONCHUS MpaBuil 0€30MacHOTO Tpy/a:
HaOmroieHNEe (PU3UYECKUX SIBJICHUM:

YMEHHE CaMOCTOSITEIILHO COOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO Habopa 00opymoBaHUS
110 MHCTPYKIIMH, OMTUCHIBATh XOJ1 OTBITA U 3aIMCHIBATh €0 PE3yIbTaThl, OPMYIHPOBATH BHIBOIBI,
MPOBEJICHHUE MPSMBIX U KOCBEHHBIX U3MEPCHHI (PHU3NYECKIX BETUYHMH: YMEHHE IJIAHUPOBATH U3MEPCHHSI,
CaMOCTOSITENIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY MO WHCTPYKLHHU, BBIYUCIATH 3HAYCHUE
BCJIMYMHBI ¥ aHAJIM3UPOBATH TOJYYCHHBIC PE3YJIbTAThl C YIETOM 33JJaHHOW MOTPENTHOCTH PE3yIhTaTOB
W3MEPEHUI;

MPOBEJICHUE  HECIIOKHBIX  OKCICPUMEHTAIBHBIX  HMCCICIOBAaHUH;  CaMOCTOSTEIIBHO  coOMparth
HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U TIPOBOJUTH HCCIEAOBAHHWE TI0 HHCTPYKIMH, MPEACTaBIATh
MOJTyYEHHBIC 3aBUCUMOCTH (DM3MUECKHUX BEIMYMH B BHJIE TAOIUI] U TPAPUKOB, YUYUTHIBATH ITOTPEIIHOCTH,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

[TonnmaHue XapaKTEepHBIX CBOMCTB (PM3MYECKHX Mojejel (MaTepuanbHas TOUKa, aOCONIOTHO TBEPIOE
TEJI0, MOJEIN CTPOEHHUs ra30oB, KMAKOCTEH W TBEPIABIX TEII, IJIAHETApHAs MOJEIb aToMa, HYKJIOHHAas

MO/JIeJIb AaTOMHOTO sJIpa) U YMEHNE IPUMEHATD UX JUIsl 00bsICHEHNS (PU3HUECKUX MPOIIECCOB




YMeHue 00BsACHATh (PU3MYECKHE MPOIECCHl W CBOMCTBA TENl, B TOM YHUCIIE U B KOHTEKCTE CHUTyaIuil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIATH NPUYMHHO-CICACTBEHHBIE CBA3U U
CTPOUTH OOBSICHCHHE C OMOPO Ha M3YyUEHHBIC CBONCTBA (PU3UYECKHUX SIBICHHM, (DU3MUECKHUE 3aKOHBI,

3aKOHOMEPHOCTHU U MOACIIN

Ymenue pemath pacu€tHele 3amaud (Ha Oaze 2 — 3 ypaBHEHHH), UCHONB3Yysd 3aKOHBI M (POPMYIIBL,
CBs3bIBalOIME (PU3MYECKHE BEJIMYMHBI, B YACTHOCTH, 3aIIUCBHIBATh KPAaTKOE YCJIOBHE 3aJaul, BBISBIAThH
HE/IOCTAIOINE JJaHHbIe, BEIOMPATh 3aKOHBI M (POPMYJIIBI, HEOOXOAUMBIC JJISl €€ PEelIeHHsI, NCTIOIb30BATh
CIPABOYHBIC JaHHBIE, MPOBOAUTH PACYETHIl U OLIEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO 3HAYECHUS
(¢u3NYECKO BEIMYMHBI, YMEHUE ONPEIENATh Pa3MEpPHOCTh (U3NYECKOW BEIUYMHBI, MOTYYEHHON IpU

PCLUICHUHU 3aJlaun

YMmenue XapaKTCPU30BaTh IMMPUHIIUIIBL HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX
HpI/I60pOB, U OPOMBIIUICHHBIX TCXHOJIOTHYCCKUX IMPOLCCCOB IO HUX OIMMCAHWUIO, HCIIOJIb3YySA 3HAHUA O

CBOMCTBaX q)HSI/I‘IeCKI/IX SIBIICHUH U HeO6XO,[[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHOMCEPHOCTHU

10

YMeHue HCIob30BaTh 3HAHUS O (DPU3NYECKUX SBICHHMSX B MOBCEJHEBHOM JXM3HHM I OOecredyeHus
0€30MMacHOCTH MpH 00paIleHUH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMHU, COXPAHEHUS
3I0pPOBbSI M COOJIOJIEHHSI HOPM DKOJIOTHUECKOTO TIOBEACHUS B OKpYKalolleW cpene; MOHHMMaHUeE
HEOOXOIUMOCTH  TNPUMEHEHMs] JOCTH)KEHHH (U3MKM U TEXHOJOTHMH JUId  palMOHaJIbHOTO

MpUPOAOII0JIb30BAHN A




11

OneiT TOMCKa, TpeoOpazoBaHuss M TMpeacTaBicHHs WHGOpPMANUKA (PU3NYECKOTO COJICPKAHUS C
UCTIO0JIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, YMEHHE OIICHUBATH JIOCTOBEPHOCTh
MOJTy4eHHOW MH(OPMAIIMM HA OCHOBE MMECKOIIUXCS 3HAHUN WM JIOTMIOJTHUTEIHHBIX HCTOYHUKOB, YMCHHE
UCIIOJIB30BaTh TIPU BBHIMOJIHEHUH YYEOHBIX 3alaHUil HAayYHO-TIOMYJISIPHYIO JIHTEPATypy (U3HUECKOTro
COJICpKaHUs, CIPABOYHBIC MAaTEpHalbl, pecypchl ceTu HHTepHeT; BlajeHHe O0a30BBHIMH HABBIKAMH
npeoOpa3oBaHusi HHPOPMAIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYH0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE

IMUCbMCHHBIC U YCTHBIC COO6HIGHI/I$I Ha OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJBKUX UCTOYHUKOB




IHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D 110 PU3UKE

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

MEXAHUWYECKUE ABJIEHUA

11

Mexanunueckoe ABuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTEIIBHOCTD JBUKEHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHHE. CpeaHsist ckopocTb. DopMyna st BRIYUCIEHUS CPEIHEH CKOPOCTH: V = S/t

1.3

PaBHOMepHOG HpHMOHHHeﬁHOG JABHMIKCHUC. 3aBUCHUMOCTh KOOpAUHATBI TC€JIa OT BPEMCHU B CJIy4aC PABHOMCEPHOI'O

HpHMOHHHeﬁHOFO JABUXXCHUA:

x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHM I IPOEKLUHMH CKOPOCTH, NPOEKIUU IEPEMELICHMs], MyTH, KOOPAUHATHI IPU

paBHOMCPHOM pr[MOJ'IPIHCﬁHOM JABHKXCHHUHA

1.4

3aBHCHMOCTD KOOpJAHWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O prlMOJ’IHHCfIHOFO JBHXCHHA:

|35 [y

-Sx':f:l = 1'.|;|: *f—-ﬂ'x *

CDOpMy.]'ILI I IIPOCKIUU TICPEMCHICHUA, IIPOCKIHUU CKOPOCTH U IMPOCKIUHU YCKOPCHHA IIPpU PABHOYCKOPCHHOM

HpHMOJ'[I/IHGI\/’IHOM JABUXXCHUU:

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

U_\_(f) =Up, +4, £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy




['paduku 3aBUCUMOCTH OT BpEMEHHM IJIs NPOEKUUU YCKOPEHHUs, MPOEKIUH CKOPOCTH, NPOEKLUHUU MepeMelIeHHUs,

KOOpAUWHATHI IIPHU PAaBHOYCKOPCHHOM HpHMOJII/IHef/’IHOM JABHXXCHUH

CBobOoaHoe nagenue. PopMyiibl, ONUCHIBAIOLINE CBOOOIHOE MaIeHHE Tella [10 BEPTUKAIIH (ABHKEHHE TeJla BHU3 WK BBEPX

1.5 OTHOCHUTEIIbHO MOBEPXHOCTH 3eMiiH). ['paduku 3aBUCUMOCTH OT BPEMEHU ISl IPOSKIIUN YCKOPEHHUSI, TPOEKIIUN CKOPOCTH
N KOOPAWHATEI ITPU CBO6OJIHOM MMaaCHUM TCJIa IO BEPTUKAIN
CKopocTh paBHOMEPHOTO JIBHKEHHUSI Tella 10 OKpy)HOCTH. HampaBnenue ckopocTH.
dopmyiia A7 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U MEPUO OOpaIeHHUS:
o= iMR
T
1.6 lentpocTpemurensHOe yckopeHue. HampaBiieHue LEHTPOCTPEMHUTENBHOIO ycKOpeHus. Popmyna Ui BBIUUCICHUS
YCKOPEHHS:
2
v
WR

®dopmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaleHHs:




V=

"“]||—-

Macca. I[InoTHOCTB BCIIICCTBA. (DOpMy.]'Ia JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas ¢usuueckas BennuuHa. ClioxeHue cuil
1.9 SIBnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3axkoH HeroToHa:
1.10 F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHUA TCJIa U BEKTOpA CUJIbI, HeﬁCTBYIOHleﬁ Ha TCJI0

Bsaumogeiicteue Ten. Tperuit 3akod Hprorona:

1.11 Fy y=-F_,

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUA. <DopMyJ1a JJI BBIYUCIICHUSA MOIAYJISL CUJIbI TPECHUSA CKOJIBXKCHUA!

1.12 Frp=t-N




1.13

Hedopmarnus Tena. Yupyrue u Heynpyrue aegopmanun. 3akoH ynpyroi aedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My -4
F=G.—1 2
I’
Cuiia TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJCHUSI.
dopmyiia st BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MoBepxHOCTH 3emin: F = mg.

JBxenue manet Bokpyr Comnnia. [lepBas kocmuueckast ckopocTs. HeBecoMOoCTh U eperpy3Kku

1.15

Nmrrynbe Tenma — BeKTopHas GU3MUYECKas BETHUNHA.
P=mi

I/IMHYJ'IBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIS 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTuBHOE ABHKEHHE

1.17

Mexanunueckas padota. @opmMyia 171l BBIYUCIEHUS pPaOOThI CHIIBL:

A=Fscosc

Mexananueckass MOITHOCTD:

N=24
I




1.18

Kunernueckas u MOTCHIHAJIbHAas SHCPIrus. dDOpMyna JJIs1 BBIYUCIICHU A KUHETHYICCKOMN OHECPIUu:

H!Uz
Ep ="

TeopeMa 0 KHHETHYECKOM OHEPI'UH. (DOPMYJ'Ia JJIs1 BBIYMCIICHUSA MMOTSHITNANLHOMN OHEpPIUu TC€jia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanuueckas OHCPIUA:
E=E;+E,

3aK0H COXpaHEHHS MeXaHUYeCKO dHeprun. Dopmyra s 3aKOHA COXPAaHEHUST MEXaHUYECKOW SHEPTUU B OTCYTCTBUE
cui Tpenus: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cubl; M - FI.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[TonsrkubIi 1 HeMoaABWKHBIN O0510ku. KITJ[ mpocThix MeXxaHNU3MOB,

n= Anonesnan

"%&rpaqemaﬂ




1.21

[aBienue TBEpIOTO TENA.

dopmyina s BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:

_F
P=-

JlaBnenue raza. ATMocdepHoe aBieHue.

FI/II[pOCTaTI/I‘IeCKOe AAaBJICHUC BHYTPU KHUJIKOCTH.

dDopMyna AJI BBIYHUCIICHUA JaBJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

3akon Apxumena. @opmyna ass onpeAeeHUs BHITAIKUBAIOIIEH CHIIbI, ISHCTBYIONIEH Ha TEI0, MOrPYKEHHOE B KUIKOCTD

niu ras:

Ycnosue nnaBanus Teia. [lnaBanue CYIO0B 1 BO3AYXOILIIABAHUEC

1.24

Mexannueckue KosieOaHus. AMIUIMTYAa, TIEpUOJ U yacToTa KosieOanuil. dopmyna, CBS3bIBAIONIAs YacTOTy M TEPHOT

KOJIeOaHUIl:

1.25

Maremartuueckuii u HPY)KI/IHHHﬁ MasiITHHUKH. HpCBpaH_ICHI/IC SHCPTUU Ipu KoJIe0aTeIbHOM JABMKCHNUN

1.26

3aryxatomue konaebanus. BerHyxaennbie konedanus. Pezonanc

1.27

MexaHU4eCKHUE BOJIHEI. HpO,[[OHBHLIC " NOIICPCUYHBIC BOJIHBI. I[J'II/IHB. BOJIHBI U CKOPOCTD paCIpOCTPAHCHUS BOJIHBI:

L=v-T




1.28

3ByK. I'poMKOCTB U BBICOTa 3ByKa. OTpakeHHE 3ByKOBOI BOJHBI Ha TpaHuIle ABYX cpel. MH(ppa3ByK U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHue cpeaHed IUIOTHOCTH BELIECTBA; apXUMENOBOW CHIIbI; JKECTKOCTHM MPYXUHBL, KO3(pGUIMEHTa TpPEeHUs
CKOJIBXKEHUSI; PaOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH ABIKEHHs OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs Opycka Npu ABMKEHUH 110 HAKJIIOHHOH IJIOCKOCTH; YaCTOTHI M IEpHoJia KOJIeOaHUH MaTeMaTHUECKOr0 MasiTHUKA;
4acTOThl U IepHoJa KoyieOaHUM NPYKUHHOTO MasTHUKA; MOMEHTa CUJbl, JACHCTBYIOUIEr0 Ha pblyar; paboThl CHIIbI
YIPYrocTH NpU HNOAbEME Ipy3a C MOMOUIbI HEMOABMKHOTO OJI0OKa; pabOThl CHIIBI YIPYTOCTH IPH MOABEME Ipy3a C
MIOMOIUIbIO IOJIBUKHOTO OJIOKA.

HccnenoBaHnue 3aBUCUMOCTH apXHMEAOBOM CHJIbI OT 00BbEMa MOrpyXEHHOM 4acTH Tejla W OT IUIOTHOCTU JKUAKOCTH;
HE3aBHCHMOCTH BBITAJIKHBAIOLIEH CUIJIBI OT MACChI TEJA; CUJIbl TPEHUSI CKOJIbKEHUS OT CHJIbI HOPMAJIBHOT'O JaBJIEHUS U OT
poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHH JieopMallii MIPYKUHBL; YCKOPEHUs Opycka
OT yIVIa HAKJIOHA HampaBIsOLIEH; nepuoja (4acToThl) KojeOaHUM HUTAHOTO MAasiTHUKAa OT JUIMHBI HUTH; NEpuoaa
KoJIeOaHUH MPYKUHHOTO MasTHUKA OT MAaccChl Tpy3a U >KECTKOCTU MPYKUHBI; MCCIEIOBaHUE HE3aBHCHUMOCTU IepHoJa

KoJie0aHUI HUTSHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue a61eHUs 8 Npupooe. TIPUMEPHI IBUKEHUS C PA3TUNIHBIMUA CKOPOCTSMH B )KMBOM U HEXXUBOU MPUPO/IE, IEHCTBHE
CUJIbI TPEHUS B PUPOJIE U TEXHUKE, IPUIIUBBI U OTIUBBI, ABHKEHUE T1aHeT COIHEUHON CUCTEMBI, PEAKTUBHOE JIBUKEHUE
JKUBBIX OPTraHU3MOB, PhIUard B TEJ€ YEJIOBEKa, BIMSHUE aTMOCPEPHOTO MaBJICHUsI HA KUBOW OpraHW3M, IUIABaHHUE PHIO,

BOCIIPUATUC 3BYKOB JKUBOTHBIMU, 3CMJICTPSACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 3X0O




Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, JAaTUUKHU IIOJOXKCHHUA, PACCTOAHUA U YCKOPCHUA, AWMHAMOMECTP, IMOAIIHNITHHUKH,

PaKeThl, pblyar, HOI[BH)KHLIﬁ n HGHOZ[BI/DKHLIf/'I 6HOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IIPOCTBLIC MCXAaHU3MbI B 6LITy,

1.31
COOOMIAIINECS] COCYIBI, YCTPOMCTBO BOJOINPOBOJA, THUIAPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCTIOIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHU S
’1 OCHOBHBIC TIOJIOXKCHHS MOJICKYJIIPHO-KUHETUYCCKONH TEOpUM CTPOCHHUs BeliecTBa. Mojeinu TBEPAOTO, JKUAKOTO U
ra3o00pa3Horo cocTosiHui BemecTBa. Kpucrammmueckue u amopQHble Tena
2.2 JIBmkenne yactuil BemecTBa. CBs3b CKOPOCTH JBMIKCHUS YaCTHUIL C TEMIIepaTypoi. bpoyHoBckoe aBmxkeHue, U y3ust
2.3 CMaunBaHWe U KalTWJUISIPHBIC SBJICHUS
24 TemnoBoe pacimpeHne U CxaTHe
2.5 TennoBoe paBHOBECHE
2.6 Buyrpennss sueprus. Pabota u temsonepenaya Kak criocoObl K3MEHEHHUS! BHYTPEHHEW SHEPTUU
2.7 Buae! Tenonepenaun: TENIONPOBOAHOCTh, KOHBEKIIHS, U3ITYyUEHUE
HarpeBanue u oxnaxzaenue tei. KonnyectBo TeoTsl. Y jenbHas TeII0EMKOCTb!
2.8 = [ — ]
QO=cml|t,—1
3aKOH COXpaHEHUs DHEPTUH B TEILUIOBBIX MpoIeccax. Y paBHEHHE TETUIOBOTO OanaHca:
2.9

O +0, +..=0




Hcnapenne m xongeHcauusa. M3MmMeHeHuWe BHYTPEHHEW DSHEpPIMM B IIPOLECCe HCHApeHus W KoHaeHcauuu. Kunenue

2.10 JKHJIKOCTH. Y IeNIbHas TerioTa mapoobpaszosanus: L = Q/m
2.11 BraxxnocTh Bo31yXa
[Tnapiienne u KpucTayuIu3anus. Mi3MeHeHne BHyTPESHHEH SHEPTUU NPH IUIABJICHUH M KPUCTAUIM3AKK. Y IeJIbHAs TEIUIoTa
[IABJICHMUS:
2.12 Q
m
213 BHyTpeHHSIs SHEPTHsI CrOpaHus TOILUTHBA. Y Ie/IbHAask TEIIOTa Cropanus Tomiusa: = Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix Apurarenei. KIT/I teroBoro apurarens
Ipaxmuueckue pabomul
N3mepenue yaenbHON TETIOEMKOCTH METAJUTHISCKOTO IHIMH/IPA; KOJIMYECTBA TEIIOTHI, IIOJTYYeHHOTO BOJIOH KOMHATHOMN
515 TeMIepaTypbl (PUKCHPOBAHHOW Macchl, B KOTOPYIO OIYIIEH HAarpeThlii IMIMHIP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO

Harp€TbiM HUJIMHAPOM, IOCIIC OIMYCKaHHA €T0 B BOAY KOMHATHOM TEMIICPATYPHI, OTHOCHUTEIBHOM BJIAXKHOCTH BO3/1yXa,
YI[CHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA. I/ICCHGILOBaHI/IC HU3MCHCHUA TEMIICPATYPhI BOJALI IIPHU PA3JIMYHBIX YCIIOBUSAX] ABJICHUS

Ter1000MeHa IpU CMEIIMBAaHUK XOJIOIHOM U ropsiuel BoJbl; IpoLecca UCIIapeHHst




QDusuueckue s161eHUs 8 NPpUpoOe: TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIIBI B IPUPOJIE,

2.16
n3nydyenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUe pOChI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoiicmea: KalWUISAPbl, NPUMEPbl HCIOJIb30BAaHUS KPUCTAJUIOB, >KMJIKOCTHBIH TEPMOMETp, AATUUK

2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS JIOMOB, TUTPOMETPBI, ICUXPOMETD, TapoBas TypOUHA, ABUraTeIb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexrpuzanus Tell. J[Ba BUJa 3JIEKTPUUECKHUX 3aps10B

3.2 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3.4 Onektpuueckoe mnose. Hanpsok€HHOCTH 3nekTpuueckoro mosid. [IpuHIMN cyneprno3unuu 3JeKTpUYecKuX mojed (Ha
Ka4eCTBEHHOM YPOBHE)

35 Hocurenn snextpudeckux 3apsanoB. [IeHCTBHE SJIEKTPUUYECKOrO IMOJ HA JJIEKTpUYecKue 3apsanbl. IIpoBomHukm u
JUDIIEKTPUKU
[TocTosiHHBIN nekTpuyeckuil Tok. JlelicTBus anekTpuyeckoro Toka. Cuna toka. Hanpsxenue.
I=qg/t,U=Alq

3.6 ’
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE MIEKTPUUIECKOE COITPOTUBIICHUE:

3.7 R =pl/S




3akon Oma aist yyactka snekrpuueckoi rernm: | = U/R

3.8
[TocnenoBarenbHOE COEAUHEHNE IPOBOAHHUKOB:
1, =1, U=U,+U,: R=R +R,
3.9 [TapannensHo€ cOeAMHEHUE TPOBOHUKOB PABHOT'O COIIPOTHBIICHUS:
U=U:;I=]+I;R=2.
- - 2
CMmeliaHHble COETUHEHUS IPOBOIHUKOB
310 Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
3.12 OmneiT OpcTena. MarHuTHOE 1oJie IPSIMOTro IPOBOJAHUKA ¢ TOKOM. JIMHMM MarHUTHON MHITYKIIUU
YK
3.13 MarsauTtHoOe 11oJIe TOCTOSTHHOTO MarHuTa. B3aumMoeiicTBie TOCTOSHHBIX MarHUTOB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON uHAYKUUU. [IpaBuino Jlenna




Ilpaxmuueckue pabomul
H3MepeHue 3IeKTPHUECKOro COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUIECKOTO TOKA; Pa0OTHI AJIEKTPUUYECKOTO TOKA.

I/ICCJ'IG,I[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOLICTO B IIPOBOJHHUKC (pGSPICTOpBI, J'IaMl'IOLIKa), OT HAIIPAXKCHHA Ha

3.16 KOHI[aX IPOBOJHMKA; 3aBUCUMOCTU COIPOTHUBIIEHUS OT JJIMHBI IIPOBOAHMKA, IJIOLIAAM €ro IIONEPEYHOro CEUEHUS U
YJIeIIbHOTO CONPOTUBIICHHUS.
[TpoBepka npaBuia JUisl 3JEKTPUUECKOIO HAMPSIKEHUS MPHU MOCIE0BATEIbHOM COEIMHEHUHN POBOJIHUKOB; IIPaBUIaA JUIs
CHJIBI JIEKTPUUYECKOTO TOKA IIPU NapalIeIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Qusuueckue sa6nenUs 6 npupooe: IEKTPUUECKHUE SBIEHUS B aTMochepe, 371EeKTPUUECTBO KUBBIX OPIraHU3MOB, MATHUTHOE
nose 3emiy, Apeid moarocoB, posib MArHUTHOTO MOJIS VIS SKU3HH Ha 3eMile, IOJIIPHOE CHSHUE
Texnuueckue ycmpoucmea: 3NEKTPOCKON, aMIEPMETP, BOJIBTMETP, PpEOCTaT, CYETUYUK OJIEKTPUUYECKOM DHEpruw,

3.18 AJIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPUOOpPHI (IpUMEPHI), IIEKTPUUYECKUE TMPEIOXPAHUTEIH,
AIIEKTPOMArHuT, 3JEKTPOABUTATEIb IIOCTOSIHHOTO TOKA, FEHEpaTOp MOCTOSIHHOIO TOKa

3.19 OneKTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas monens ceera. lIpsmonnHelHOe pacpoOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA




3.23

Hucnepcus ceera

3.24 Jlunza. Xon nydeit B muH3ze. DokycHOE paccTostHUe JIMH3bI. OnTrueckast cuia iun3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. Onruueckue mpudopsl
Ipaxmuyeckue pabomul
#H##Par###I3MepeHne oNTUYECKON CHITBI COOMpAroIIei TMH3BI; (POKYCHOTO pacCTOSHUS COOMparoIei JTMH3HI (110 CBOMCTBY
paBEHCTBa pa3MEpoOB TMpeAMETa U H300paKEHHs, KOrja IPEeaMET paclojoKeH B JABOMHOM (oKyce), Mmokazaress

3.26 MIPEJIOMJICHUS CTEKJIA.
#H##Par###ccnenoBanue cBOWCTBa M300paXKEHHU S, TTOJIYYEHHOTO € IOMOIIIBIO0 COOMpAIONIEH TUH3bI; H3MEHEHUSI (DOKYCHOTO
paccTosHUSL ABYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPENOMIICHUs CBETOBOTO Jiyya OT yrja MaJeHUs Ha TpaHUIE
«BO3JIYX — CTEKIIO

397 Qu3zuueckue senenus 8 npupoode: 3arMenus CosHna u JIyHBI, 1[BeTa TeJ, ONTHYECKHE sSBICHUS B aTMocdepe (1BeT Heba,
pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04Ky, IEPUCKOT, PoToanmapar, ONTUYECKUE CBETOBO/IbI

4 KBAHTOBBIE ABJEHUA

4.1 PaguoaxktuBHOCTE. Anbda-, 6eTa-, ramma-usnydenus. Peakuuu anbga-u Oeta-pacnana

4.2 OmneiTel Pezepdopaa no paccesuuto anba-yactuu. [lnanerapuas moaens atoma

4.3 CocraB aroMHOTO sigpa. M30TOMNbI

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAJ0BOTO U MAaCCOBOTO UHCEN




4.6

Qusuueckue sA61€HUs 6 npupode: €CTECTBEHHBIN PaJMOAKTUBHBIN ()OH, KOCMUUYECKUE JIyUH, PaJUOAKTUBHOE U3IIydEeHUE

IIPUPOAHBIX MUHEPAJIOB, ,HeﬁCTBHe pPaaruOaKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha OpraHusM 4€JIOBCKa

4.7

Texnuueckue ycmpoﬁcmea: CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMETP, KaMEpa BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Guzuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocBemenue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[lepeimkun 1.M., I'ytHuk E.M., UBanoB A.U. u 1p. AKIIMOHEPHOE OOIIECTBO

«M3parenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



