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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOHIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera « Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢u3MKN Ha NEATeTHbHOCTHON OcHOBe. B mporpamme mo (u3nke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpeamera B peanuzaiuu tpedoBannii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEIbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
yu4éTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIHM YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-Hay4YHBIX
y4eOHBIX MPEIMETOB, OCKOJIBbKY (hHU3HUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHyI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAaHMsI, TO €CTh CII0CO0A MOY4YEeHUs JOCTOBEPHBIX 3HAHUHM O MHpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3WKHU IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEIBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHABHON ACATEIbHOCTH, CBI3aHHBIMH
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 kiacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
0Oy4Jaromnmxcs, CIUCKa AKCICPUMEHTATBHBIX 3aJaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npupoxasl. PU3MUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4YalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSIHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTANIBHO, TeM OO0Jbllle, 4eM OOJbllIe BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne uactul BemecTBa. CBSA3b CKOPOCTH JABMKEHHS YACTUI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumopeiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHUi,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuita TshKeCTH Ha Jpyrux mianerax. Bec rena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne cKOpOoCTH NPSMOJIUHENHOTO ABUKEHUS.
HabGntonenue siBeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. HabmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5
6.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBKEHHUS (ILIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka I0
HAKJIOHHOU INIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NOPYXHUHBI OT IPHUIIOKEHHOU CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamMu. 3akoH [lackans. [ImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3IyIIHONM 00o0sioukn 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBuE XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuuecknii nmpecc.

[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. YCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITATKUBAIOIIECH CUIIBI, ICMCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT O00BEMa TMOTPYyXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IJIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. llpuMeHeHMe TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue yciioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpPAaHCHUA MEXaHMYECKOU OHCPIUH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKECHUHW MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIEpPATypbl CO CKOPOCTBHIO TEIJIOBOIO JABHKCHUSA
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHs] BHYTPEHHEW HHEPTUU:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyUYCHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAHEHUS ¥ TPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MTPOIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MIMIPHUIIA.

OnbITH, AEMOHCTPHUPYIOLIME 3aBUCUMOCTH JABJICHUA BO3QyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3IEKTpUYECKuX 3apsanoB. BzauMmogaenicTBhe
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYHEPHO3UIIUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HCTOYHUKN MOCTOSHHOTO TOKA. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MApajuIENIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJIe 3€MJIM M €r0 3HAYECHUE NI )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJe  3JIEKTpUdeckoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IIOCTOSIHHOIO TOKa. VICIOIb30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPHUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH PAa3JEJIEHU ITOJ0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OmneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJICKTPU3ALMHU TN HWHIAYKIUEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MepeHne U peryJIMpoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pE3 pE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBWwiIa CIHOKEHHUS HANPSKEHUH TPH MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTrUs CxKaToW NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHM IBMIKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSMOJIMHEHHOTO JIBHYKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

HabnroneHne MexaHMIeCKUX SIBICHHUM, MPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICHCTBUH TEI.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPHU ABMKCHHUH TeJla MoJ ACHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JabHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEeHHsl Tejla MPU PABHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSTCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MIPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKCHUU TeEJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTteMaTnyecKuil U NpYKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBolcTBa MexaHWYeckux BoOJIH. [IpoposibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyicOaHMi TeJI MOJ JEHCTBUEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI PE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve dYacTOoThl W Mepuojia KoOJeOaHWH MaTeMaThyecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHOJia KOoJeOaHWi rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MaCChl IPy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBeta. 3atMeHus ConnHua u JIlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUsi cBera. [lomHoe BHYTpEHHee
OTpaxkeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuenue 6em0oro cBETa MPH CIIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.
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4. [lomyuyeHnue n300pakxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro sapa. HW3oromsl. PaanoaxtrBHBIE
npespatnenus. [lepron nmomypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3HEpruu. Peakiuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHua U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3In4HbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTurka HOHU3UPYIOIMIUX U3TyUEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYyKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IToBTOpPHUTEIHLHO-00001IAIOIIUAIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3MKe s 00ydaroluxcs,
BBIOPABIIIMX ATOT y4E€OHBIN MpeIMeET.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHwus, (HopmMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIUATBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjielia peaju3yercs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEOBAaHUSI (PU3HUECKUX SIBIICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTUKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 0OCYKJIE€HUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3MUYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI 0OE30IaCHOrO TIOBEJIECHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHHM MPAKTHYECKUX 3a/lad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3alud, Topoja, Kpas) TEXHOJOTMYECKOW U



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS Ha NMPUMEHEHHE (PU3MYECKUX 3HAHWM IJI1 pelieHus 3a7ad B
00JIacTH OKpY>Kalollled Cpeabl, TUIAHUPOBAHUSA IIOCTYNKOB W OILICHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPEIbI;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIe (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUA C YYETOM BIMSHHS Ha OKPYKAIOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOEHHS MHporpaMMmbl M0 (U3MKE Ha ypPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
yHUBEpCaIbHbIC yUeOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKue JeHCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIe JeHCTBUSA:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXKIEHUS C CYXACHUSMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBATBCS B  PA3IMYHBIX [OAXOJAX TMPUHATUA pEUIeHUH
(MHIMBUAYaJbHOE, TMPUHATUE PEUIEHUS B TPYIIE, NPUHITHE PEIICHHM
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTE, apryMEeHTUPOBATh MPEAJiaraéMble BApUAHTHI PEILICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHsS]) PE3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble€ COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, aedopmanusa  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JAaBiICHUS TBEPABIMU TEJIaMH, >XKUIKOCTSIMH U
razamM, arMoc(epHOe JaBlieHHWE, IUIaBaHUE TeJ, [pPEBpaLECHUs
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaTh NPOSIBICHHE HM3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (PU3NYECKUE SABICHHUS B MPHUPOJE:
IpPUMEPHl ABMKCHHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TE€JIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICIJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUUECKUX SBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tela, CWiIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KHHETHYECKasT W TOTCHIIMAIbHASI SHEPTUs), MPU OMHCAHWHU TPABUIBHO
TPAKTOBAaTh  (PU3MYECKUI  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKoHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTH OOBsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBA3BIBAIONINE (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCJIOBHSI 3a/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pPEHIUTh MPU MOMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3ysbTaT, HAXOAUTh OIIUOKH B XOJE OIbITa, JeIaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3UYECKUX SBJICHUM WU
buznuecKux CBOMCTB Tel: dbopMyIUpOBaThH MpOBEPsIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAaCChl Tela,
o0béMa, CHUIBI W TEMIEpaTyphl C MCIOJb30BAHUEM aHAJOTOBBIX H
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYyrol ¢ HCHOJb30BAHUEM TMPSMBIX H3MEPEHUI (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKCHHSI TeEJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YJUIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00BhEMaA
MOTPYKEHHOM YacCTU TeJa M OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUjla TPEHHSI CKOJbXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIEays TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh JKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHBI,

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIIAIGI JACHUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIMECS COCYJbl, Oapomerp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKN, yCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, ApEOMETP), UCTIONB3Ys 3SHAHUS
O CBOMCTBaxX (pU3MUECKHUX SBICHUN U HEOOXOnUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMS (HM3UYECKUX 3HAHWW B TIOBCEAHEBHOM
XKU3HU JJi1 obecreueHns: 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opmanuu B HWHTEepHeTre B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITIXCS
3HAHMM W TyTEM CpPaBHEGHHS Pa3IMYHBIX HCTOYHHUKOB BBIJECIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (QHU3MYECKOrOo  COACpXKAaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTEpHET, BlageTh npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE M YCTHBIE COOOITICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIMU (HU3UIECKOTO COICPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpAaTKHe COOOIIEHHS O pe3yJbTaTaX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB U HUCCJENOBAHUN pacHpelessTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMH 3aJadaMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHECHHE OKPYKAFOLIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBU)KCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe TeNa, HACBIEHHBIH U HEHACBHIIIEHHBIM Map, BIAXXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasnuyath SIBIEHUA (TEIJIOBOE pacIIMpeHHE U CXKaTue, TeIionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOJHOCTb, KOHBEKLHA, U3ITy4YEHHE),
IIEKTPU3aLUs TEJ, B3AMMOJEHCTBHE 3aps0B, JEHCTBUS AIIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
N0 ONHCAHUID HUX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIbITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Tpupoze, usiydeHue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
nosie 3eMiM, Apeld MoyitocoB, posiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBONCTBa (NMPHU3HAKH) (PU3MUYECKHUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yJeNbHasg TEIUIOEMKOCTh BEIECTBA, YJEJNbHAas TEIUIOTa



IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHUs, YJENbHAas TEIJIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBIICHUE IPOBOJHHUKA,
YAEIbHOE  CONPOTHUBJIEHHWE  BellecTBa, paboTta U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHWM NPABUIBHO  TPAKTOBAThH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJSIPHO--KHHETUYECKOW TEOpUHU
CTPOEHMSI BEIECTBA, IPUHLMUII CYNEpPHO3ULUHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIeIH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMICTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUl MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTEPA: BBIABIISITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, HMCIHOJIb3Ysl 3aKOHBl WU
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEOoOXOJuMble i €€ pelleHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IpPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, JEJIaTh BHIBOJBL,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa U3JIy4arollel (MOorJIonarolei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHWTOB, JEUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OMbITa U (HOPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE ~ W3MEPEHUsT  TeMIepaTypbl, OTHOCHUTEIbHOM
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOrPELIHOCTH;
IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUYMHBI OT
Ipyrol C  HCHOJB30BAaHUEM TPAMBIX H3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUs Ha MPOBOJHUKE,
UCCIIEJOBAaHNE IIOCIEN0BAaTEIbBHOTO U  IApajuIEIbHOTO  COSAVHEHUM
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl NOJYYEHHOM 3aBUCHMOCTH B BHUJAE TaOMUI U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0OBaHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, pabota u
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, coOupaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEeAoKEHHON MHCTPYKLUUHU, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETp, CUETUYHK OJJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTEIH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWCTBax (DPM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocaea0BaTeNbHbBIM U MapallIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHSI JIEMEHTOB AIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BAHMS (U3MYECKUX 3HAHUUA B TOBCEAHEBHOM
JKU3HU I oOecnieueHrss 6€30IacHOCTH MpH oOpallieHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOIIEH Cpee;

OCYUIECTBJIATh TMOUCK HHPOpMalUK (U3HUECKOTO COJAEpX aHUS B
NuTepHeTe, Ha OCHOBE HUMEIOMIMXCS 3HAHUH H MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUIl HAyUYHO--TIOMYJISIPHYIO
JUTEepaTypy  (QU3MYECKOro COAEpX aHMs, CIPAaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEpHET, BlajgeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHUs, B TOM 4YHuClE€ MyOJUYHO TMPEACTABIATh PE3YyJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIM anmapar Kypca (U3HKW,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IOPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHHUIA:

WCIIOJIB30BaTh TOHSTHS: CHUCTEMa OTcuéra, MaTepuajbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHXKEHUA, AchopMarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTh,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SBJIECHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHME, KOJEOATEIbHOE JBHKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJIOXEHHE CHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHUE JIMHENYATOIO CIEKTpa
U3JTyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3MYECKUX SIBICHHA B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIMBBI, ABIKEHUE IIaHET COJIHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTIEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yd, PaJUOAKTHUBHOE H3IyYEHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (NPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HUMITYJIbC CHJIBIL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUs CHKAaTON
NPY>KUHBI, KUHETHYECKash »SHEprusi, IOoJHAsg MEXaHW4YecKas D>Heprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKHX BEJIMYHMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YUCET
NP SIIEPHBIX PEaKlUsAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOMl Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3adadd (OMHMpAOIIHEcs HAa CHCTeMy U3 2-3
YpaBHEHUI), UCMOJb3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE TSl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HadeHus (Hu3mueckou
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GuU3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEINONIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0enoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOMCTB HM300pa)ke€Husi MNpeaMera B coOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ  OMNbITAa U  €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp cCMoOcoOa WU3MEpEHUs
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KoJIeOaHUH MaTEeMaTHYECKOI0 MAasgTHHKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yrila OTPaKEHUs CBETa OT yIJIa MAJICHUS W YIJIa MPEJOMIICHHS OT yTia
najieHus1): IUIAaHUPOBATh HCCIIEJOBaHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHMOCTHU
bU3MYeCKUX BEIWYMH B BHUAC TaONHIl M TPaUKOB, JeJIaTh BBIBOABI 1O
pe3yibTaTaM HCCIICIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpeHUs] (GU3UYECKUX BEIUYUH (CpeaHsis
CKOPOCTh M YyCKOpPEHHE Tejla IMpd PaBHOYCKOPEHHOM JIBHIKCHUU,
YCKOpPEHHE CBOOOJHOTO MajJeHUs, XECTKOCTb MPYKHUHBI, KOADPUIIHECHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa coOuparomeld JIMH3bI, pPAJAHMOAKTUBHBIN  (DOH):
IJIAaHUPOBAaTh M3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIys MPEII0KEHHON WHCTPYKIINU, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATH MOJYICHHBIC PE3yJIbTAThI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

co0Jro1aTh MpaBUIa TEXHUKH 0€30TaCHOCTH IPU paboTe ¢ Ja00paTOPHBIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPH3HAKH W3YYEHHBIX (DHU3NYECKUX MOJCIICH:
MaTepuaibHas TOYKA, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JydY, TOHKas JHWH3a, IUIAHETapHas MOJCIbh aToMma, HYKJIOHHAas
MOJIEIb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA WX ONUCaHuid (B TOM 4YHCIE:
CIUAOMETP, IATYMKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TIepUCKoI, (QoToanmapar, ONTHYCCKHE CBETOBOJIbI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMmble (U3UYECKHUE
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHUN y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAaroLe JMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTHYECKOIO MCIOJIB30BaHUS (PU3MYECCKUX 3HAHWKW B IIOBCEIHEBHOM
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAOIIIECH cpejie;



OCYIIECTBJIATh TMOUCK wHpoOpManmuu (U3HUECKOTO COACpPNKAHUS B
HuTepHeTe, caMoCTOATENHHO (DOPMYIIHPYS TIOMCKOBBIA 3alpOC, HAXOIUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIMU HA OCHOBE
UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
TUTEPATypy (U3HUECKOTO CONEpKaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypchl cetn MaTEpHET, BiiageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThl IPOSKTHOM MIIA MCCIICIOBATEIHCKON
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM anmapar u3ydyaeMoro pasiena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaleil ¢ y4ETOM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPYKAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA BeIectra https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUUYECKHE 3apsiabl. 3apsyKEHHbIE Tea 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne KoJae0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoabubie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 ®du3nka — HayKa O IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKue BeTMYUHBI U UX 1
U3MEPEHHUE
4 JlaGopaTopHas paborta «3mepeHnue 1 1
o0BbeMa KUJKOCTH U TBEPJIOTO TeIay
MeToapl HAyYHOTO TTO3HAHMSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "[IpoBepka
5 TUIIOTE3bI: JAIbHOCTH MOJIETA IITAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crtpoenne BemiecTBa. ONBITHI,
7 n§£a3LIBa10mHe IMCKPETHOE 1 bubnnorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMNbITHI 11O 1 1

HaOJII0IEHUIO TEIIOBOTO PaCIIUPEHUS



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

ra3oB»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
Bozbl. O000I1IEHNE 110 pa3aeny bubnmoreka [JOK
11
«ITepBoHauanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIIECTBA»
MexaHu4ecKoe ABUKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CropocTs. EAMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu u BpeMeHU IBUKEHUS bubnmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemiecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TeNay
18 Pemenue 3amaq mo treme "I1oTHOCTH bu6mmorexa [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3anmoiecTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCHMOCTH PACTSKCHHUS

(medopmaniun) py>KUHBI OT
MPUIIOKEHHON CHITBI)



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
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenus. Cuiia TSKECTH

CBs3b MEXKy CUJION TSXKECTH U

22 Maccoii Tena. Bec Tena. Pemenue bubmorexa LOK
e ' | https://m.edso0.ru/ff0al778
3ama4y 1o teme "Cuna TSKeCTH

93 Cuia TsKeCTH Ha APYTUX IJIaHEeTaxX. bubnmoreka [JOK
du3nYecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cri. JluHaMOMeET

P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX
26 10 OJHOM IPSIMOK bubmorexa [JOK
1 1P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIAs CHIT

97 Pemenne 3amau mo treme
"PaBHopeiicTByrOmIas cun"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yueHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIbKEHUS OT CHJIBI JABJICHUS U bubmmorexa [IOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPHUKACAFOIIHXCS
ITOBEPXHOCTEN»

30 Pemenwue 3ana4 Ha onpeseneHue
PaBHOJECUCTBYIOLIEN CHJIIBI
Pemenue 3agad mo remam: «Bec

31 Tenay, «I'padpuyeckoe n3obpaxenue bubnnorexka [JOK

cmy, «Cunel», «PaBHOACHCTBYIOIIAS
CHID»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Konrponbnas pabora no remam:
«MexaHndeckoe ABMKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»
Jasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJICHUS Ta3a OT 00bEMa bubmorexa HOK
s ’ https://m.edso0.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaua maBieHUs TBEPABIMU
35 TeJ‘EIBfH xclil KOCTSIMH H faﬂsaMH bubmorexa [JOK
» HHI ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE ACUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKHIKOCTH U rase. 3axkoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coob
OODIIATOTIHAECH COCY BT https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 r i
HAPABIMHCCKIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC
41 ATmochepa 3eMiH U IPUYKHBL € bubmuoreka [IOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTo aBICHUS. bubnuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTB aTMOC(HEPHOTO

bu6mmoreka [IOK

44 AAABJICHHS OT BLICOTRL Hall YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEIO. bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «Onpenenenue
48 BBITAJIKMBAIOIICH CUIIBL, bubmuorexa [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)»
JlaGopatopHast paboTa 1o Teme
49 «VccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YacTH TeJla»
bu6nmoreka [JOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
51 JlaGopatopnas pabora "BrrsicHenue
yCIIOBUH TJIaBaHUS TN B KUAKOCTH"
Pemenne 3amau mo temaM: «IInaBanme
52 cya0B. Bo3nyxonaBaHuey, bubnmuorexa [JOK
«/laBneHue TBEPABIX TEN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KontponbHas paboTa mo teme



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH

Y Ta30B»
bubmuoreka [JOK

>4 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

= MotmOCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe 1o Jjiectauie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cun Ha peiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGoparopHnas pabota 05 bubnmnoreka [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara

59 Pemenue 3agau o teme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro nercTpust

50 Mexanusma. Jlaboparopnas padota 05
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTHY

61 Pemenue 3agau mo teme "Pabora, bu6mmorexa [IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEprus.

62 Kunernueckas v moTeHIuaiIbHas bubmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTHS
63 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmuotexa [JOK

SHEPrUMu

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCnepuMEHTaIbHOE ONPEICTICHUE
M3MEHEHUS KUHETUYEeCKOH U
MOTEHLIUAJILHON SHEPTUH NTPU
CKaThIBAaHUH TeJa 110 HAKIOHHOM
miockocty"

KontposbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUsD»

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o tTeMe "MexaHuueckoe ABIKeHue"

PesepBHrlii ypok. Pabora ¢ Tekctamu
no teme "JlaBieHue TBEPIABIX TEIl,
JKUIKOCTEH U ra3oB"

PesepBHrlIit ypok. PaGota ¢ Tekctamu

o teMme "Pabora. MOILIHOCTS.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnunorexa [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX I;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpPY’KaroIle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenune arperaTHbIX COCTOSTHHI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHUH"



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

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpruueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIETO Yepe3 pe3ucTop, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HANIPSDHKEHUN MTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTquec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
ANEKTPUYECKUNA TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOIEHCTBHUE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIsl )KU3HU Ha

3emie

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/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. Jlaboparopuas pabora
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DeKTpUYeCKuEe U MarHUTHBIC
SIBIICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

bubmuoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "I i 1
6 1o Teme OCTUOHHH,I: e https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
mo Teme "MarauTHsle sBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

1 MexaHu4ecKoe IBHKCHHE. 1
MarepuanpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIB)KECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
Jlaboparopnas pabota "HccrnenoBanue

7 ABHOYCKOPEHHOTO JIBIDKCHUS 0e3 1 1 bubmorexa HOK
P Y vp 21,, https://m.edsoo.ru/ff0adb18
Ha4aJIbHOW CKOPOCTH

3 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes
PaBHOMeEpHOE nBMXKEHUE IO

but6mmorekxa [IOK
9 okpy>kHocTH. [leproa u yacrora 1

oOparnienus. JIuneiinas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPECHHE
1 Ilepsniii 3akoH HptoToHa. Bektop Bu6muoteka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubanoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau o reme «Cuna
YIPYTOCTHY
17 JlaGopatopHnas paborta «OnpeneneHue bubmuoreka [IOK
YKECTKOCTH TPy KUHBD) https://m.edsoo.ru/ff0aee28
18 C bubnuoreka [{OK
S https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
Kod(duUIIeHTa TPEHUS CKOBXKEHUS" https://m.edsoo.ru/ff0af8be
o ;emeHHe 3ézlaq 10 TEME ”3aKCOHBI BuGmmorexa LIOK
BIOTOI:a' 18 YHpyrocti. Laia https://m.edsoo.ru/ff0afh8e
TPEHUS
C
uia TSHKECTH U 3aKOH BCEMUPHOTO BuGmiorexa LIOK
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

nmajgeHust

https://m.edsoo.ru/ff0af044



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

VYpoxk-koHpepenuus "/IBrkeHue e

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"

Pemenue 3agau mo teme "Cuna

24 JKECTH B 3§KOH BCEMHPHOTO bubmorexa [IOK
PRe | P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKH.

26 AGCOIIOTHO TBEPAOE TETO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILICHHUS

27 MowmenT cubl. LenTp TspkecTn

28 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOU pabOTE 1O

29 T 1\/)11 "MexaHnu K(I))e BI/I)I(CEI/IC bubmorexa [JOK

eme Ve . cc "H ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KontpoarsHas padbora nmo teme
30 " P P I bubmmoteka IIOK
exaHquCKoe A CHue. https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten"
Nmmnynsc Tema. UMmyabc crnbl. 3aKOH
31 co ZHGHI/ISI HMII J'II)}C]a VYupyroe u bubmmorexa TIOK
X .
P Y . by https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE

39 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEHUs NMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubnunoreka LIOK

34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa cuitbl TSKECTH, CHITBI bubnnorexa [JOK
35
YIIPYTOCTHU U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHYKECHHUH TeJa 110
TOPU30HTAILHOM MTOBEPXHOCTH
37 CBs13b 9HEpTHH U paOOTHI.
[ToTenumanpHas sHEpPIrust
38 Kunernueckas sueprus. Teopema o bubmuoreka [{OK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBHIKEHUE U €T0 bubmmotexka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieoaHusl. bubmuoreka [IOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil U Py KUHHBIA
MasTHUKH
VYpok-uccrienoBanue «3aBUCUMOCTh
44 nepuoja KolebaHuii OT KECTKOCTU bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Tpy3a»
45 [IpeBpamienue sHepruu Npu
MEXaHHYECKUX KOICOAHMSIX
46 JlabopaTtopHas paborta «OnpeneneHue bubnuorexa [JOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

9acTOTHI U TIeproIa KojeOaHui
NPY>KUHHOTO MasTHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas padota «VccienoBanue
3aBHCHUMOCTH MEPHOA U YaCTOTHI
KOJIEOAHUI HUTSHOI'O MasiTHUKA OT €r0
JUTHHBD)

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexannueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BOJH. [IponoabHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenmus "Mexanndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOIHbI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "HabmogeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YapTpa3Byk u
uHOPA3BYK B IPUPOJIE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHCHHS.
Mexanuyeckue Koyie6aHus ¥ BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

56

Kontponbras paboTa mo teme
"3aKkoHBI coOXpaHeHUs1. MexaHndecKkue
KoJieOaHus U BOJTHBI"

DNEeKTPOMarHuTHOE MOJIeE.

bubnunoreka LIOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

QHGKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "kana
3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnonb3oBaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPHUPo/ia CBETA.
61 Cko OI()lTI) cBeTa Bomli)osme CBOWCTBA bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
pactpostp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenue 3amau Ha IpUMEHEHHE bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
NIPEJIOMJICHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp30BaHMe TTOJTHOTO BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONITHYECKHUX CBETOBOAX
66 Jlaboparopnas pabota "HccrnenoBanue

3aBUCUMOCTH yTIJia NPCIIOMIICHHUA



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBCTOBOI'O JIyda OT yI'Jjia MaJICHUA Ha

rpaHule "BO3ayX-CTEKIIO0

Ypok-koHpepernus "Vcnons3oBaHue

67 MOJTHOT'O BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bub6nmmoreka [IOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI httos://m.edsoo.ru/ffOb3f2c
. bubnuoreka [{OK

69 [TocTpoenne N300paKeHMI B TMH3AX htts://m.edsoo.ru/ffobadda
JlaGopatopHnas padota "Onpenenenue

70 Q)OKyIC)HorI()) pachos{HHs{ " olzlmqecxoﬁ bubmmorexa [JOK

. https://m.edsoo.ru/ff0b4206
CWJIBI COOMparomei JIMH3b"

71 Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmorexa LIOK

72 I'ma3 kak ontudeckas cucreMa. 3peHue https://m.edsoo.ru/fObA684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3peHue"

Pa3noxxenue 6enoro ceera B CEKTp.

24 Omnertel HetoTona. Croxxenue bubmuoreka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pa3oKeHUIo Oeoro cBeTa B CHEKTP U

75 BOCIPUATHIO [IBETA IPEIMETOB MPHU UX bubmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 [BETOBbIE
¢buabTpel"
76 Ypok-nipaktukyM "BonHOBBIE



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

CBOMCTBA CBETA: IUCIIEPCHUS,
uHTephepenus u qudpakuus’"

OmnpiThl Pesepdopaa u miianerapuas

bub6nmmoreka [IOK

77
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u moriouieHue cBera
79 aromoM. KBaHTbl. JInuHeiuareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
VYpok-npaktukyMm "Habmronenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
. A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOJEJIb https://m.edsoo.ru/ffOcl8ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6nmorexa LIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypok-koupepenius "PagnoakTHBHBIE
86 I/I3FJ)1 ‘—IeHI/I:Ib Bpn upoje M)Ie WIIMHE bubmorexa I[JOK
Y | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccilx paHeHEﬂ 3aH$1 OBOTO ¥ MAaCCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qUCe
88 DHeprusi CBA3U aTOMHBIX siaep. CBsi3b bubnmnoreka [JOK
MAaCChI M SDHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau o teme "SnepHsie



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

peakuuun"

Peakiuu cuHTe3a U eneHus saep.

bu6nmoreka [IOK

90 N
Ucrounuku sueprun CosiHLA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "SAnepHas
01 sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHUs"
KonTponbhas padbota no teme
93 "DJIeKTPOMArHUTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"
[ToBTOpEeHue, 060061IEHNE.
94 JlaGopaTopHbie pabOTHI IO Kypc bubmorexa LOK
" patop . P | ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTOpenue, 06o61eHue. Pemenue
95 ACYETHBIX Y KAYeCTBEHHBIX 3a]1a4 110 bubmmorexa [IOK
P " " https://m.edso00.ru/ff0c2572
teme "TernoBsie MpoLEeCCh
IToBTrOopenue, o6o0menue. Pemenue
bubnunorexa LIOK
96 pacUeTHBIX ¥ KaYeCTBEHHBIX 3a]1a4 110
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATENICH
[ToBTOpenue, o0o6mIcHNe. Pemenue
97 vaeTI;ILIX Y Ka4eCTBEHHBIX 3a/1a4 10 Bubmmorexa [IOK
P " | https://m.edso0.ru/ff0c2b30
teMe "KIIJ[ anekTpoycraHOBOK
98 [ToBTOpeHME, 0600IIEHNE. but6mmoreka [IOK
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JlaboparopHbie pabOTHI 110 KypCy
"CBeTOBbIE gBIcHUA"
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99

100

101

IToBTropenue, o6o0menue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

[ToBTOpenue, o600meHne. Pabora ¢
TexcTtaMu 110 TeMe "Koebanus u
BOJHBI"

[ToBTOpenue, 0600meHne. Pabora ¢

TekcTaMmu 110 TeMe "CBeTOBEIE
sBJIeHUs"

bu6nmoreka [IOK
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[ToBTrOopenue, o6o0menue. Padora ¢
TekcTamu 1o teme "KBaHToBas u
sanepHas Gusmnka"

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102
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Ilepeyenn pacnpeeéHHBIX MO KJIaccaM NMpoOBepsieMbIX TPeOOBaHUM K
pe3yJibTaTaM 0CBOEHUsI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o01mero oopasoBanus no pusuke

TpeboBanus  OI'OC  k  pe3yiabraraM  OCBOEHHUS  OCHOBHOM
oOpa3oBaTenbHOI MIPOTrPaMMBbI OCHOBHOT'O oO1ero oOpazoBaHus
ONEPAMOHATN3UPOBAHBI U PACIIPEAEIIEHBI IO KJIaCCaM.

7 kaace
Merta- Kon IIpoBepsieMbie MpeaAMeTHbIE Pe3YJabTAThI
npeaMer- | MpoBe- 00y4eHuUs
HBbIH pseMoro
pe3yiib- | TpedoBa
TaT HUS
1 YMeHne caMOCTOAATEJIbHO IUIAHMPOBATHL NYTH JTOCTHKEHHS

neJjieil, B TOM 4Hc/Ie AJbTePHATHBHbIC, OCO3HAHHO BbLIOMPATH
HauOoJiee IPPeKTUBHbIC CIOCO0bI PpelIeHUs] YYeOHBIX H
NO3HABATEJIbHBIX 32124

1.1 Pacno3naBaTh mpo0sieMbl, KOTOPbIE MOXKHO PELIUTh IpPU
noMouM  (pU3MYECKUX ~ METOAOB;, B  ONHMCAHUHU
VCCIICIOBAHUS BBIIEIATh MPOBEPSIEMOE MPEAIIOIOKEHHUE,
HaXOJUTh OIIMOKU B XOJI€ ONBITA, J€JaTh BBHIBOJBI [0 €r0
pe3yibTaram

1.2 [IpoBomuTh OMBITEI MO HAOMIOACHHIO  (PU3HUYECKUX
ABJICHUN WK GU3UYECKUX CBOUCTB Tei: (HOPMYyIUPOBAThH
MPOBEPSIEMbIE TPEIIONIOKEHUSA, COOUPATh YCTAHOBKY W3
NPEeMIOKEHHOro  000opyoBaHuA U (HOPMYJIUPOBAThH
BBIBOJIbI

1.3 [IpoBouTh MIpsiMbIe U3MEPEHUsT (PUINIECKUX BETHUNH
(paccTostHue, BpeMs, Macca Tena, 00bEM, cuia,
TEeMIIepaTypa): 3auChIBaTh MOKa3aHUs IPUOOPOB C
y4ETOM 33JJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUN

1.4 [IpoBoaUTE UCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH C HCHOJIb30BAHUEM TPSIMBIX  HM3MEPCHMI:
IJIAHUPOBAaTh  MCCJEJOBaHUE, COOUpaTh  YCTAHOBKY,
cienys MPEIO)KEHHOMY MJIaHy, (buKcUpoOBaThH
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH  (DU3HMYECKUX
BEJIMYMH B BHJE MPEIJIOKCHHBIX TaOIUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHMUS

1.5 [TpoBOANTH KOCBEHHBIE U3MEPEHUS (PUINUECKUX BEITUUHH,
clieysl TPeIIOKEHHOW HMHCTPYKLIMU: TPU BBINOJIHEHUHU
U3MEpPEHUI coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUCHUE BEJIMUUHBI




1.6 Coburonath mpaBuiia 0€30MacHOTO Tpya mpu padboTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYOBAHUEM

YMeHnue omnpenesitb NMOHATHSA, CO31aBaThb  00001IeHUS,
YCTAHABJMBATH AHAJIOTHH, KJIACCH(PUIIUPOBATH, CAMOCTOSITEIHLHO
BbIOMPATh OCHOBAHUSA W KPUTEepUM IJs KjaccupUKaIUM,
YCTAHABJMBATHL NPUYUHHO-CJIEICTBEHHbIE CBSI3H, CTPOMTH
JOTHYECKHe paccy:kaeHus, neJiaTh YMO3aKJIH04eHUsl
(MHIYKTUBHBIE, 1eIYKTUBHbIE U MI0 AHAJOTUHM) U BHIBObI

2.1 Pa3nnuate U3YYECHHbIC duznyeckue SIBJICHUS
(paBHOMEpPHOE W HEPAaBHOMEPHOE [IBUKECHUE, WHEPLUS,
B3aMMOJICICTBHE  TeJ, paBHOBECHE TBEPIBIX  Tell,
UMEIOLINX 3aKpeIUIEHHYI0 OCh BpalllEHUs, Iepeaada
JaBJICHUST TBEPIBIMU TEJaMH, XUAKOCTAMU M Ta3ami,
aTMoc(epHOe J1aBlieHUE, IIaBaHUE TeN) MO OMUCAHUIO MX
XapaKkTepHBIX  CBOMCTB M Ha  OCHOBE  OIIBITOB,
JIEMOHCTPHPYIOIIMX JaHHOE (PU3NYECKOE SIBICHUE

2.2 Pacrio3naBaTh NpOsIBIIEHUE N3YUYEHHBIX (PU3UUECKUX
siBIIeHHU (CM. 1. 2.1) B OKpYy>KaloIeM MUPE, BBIIEISS UX
CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKU

2.3 OnuceiBaTh H3y4YEHHbIE CBOMCTBA Tel W (PU3MUECKUE
SBJICHUS, MCIONb3Yysl (PU3NUYECKUE BEIWYUHBI (MyTh,
CKOpOCTb, Macca M OOBEM Tena, MIOTHOCTh BEIIECTBA,
CWJIa, JaBJeHHE, KHHETHUYECKas dHEPrus, MOTEHIaIbHas
SHEeprusi,  MexaHudeckas  pabora,  MeXaHHYecKas
MourHocTh, KIIJ[ mpocToro MexaHusma, JaBlICHHE); TIPU
ONKCAaHUU MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCTIONb3YEMBIX BEJIMUYMH, WX O0O3HAUEHUS W EIUHUIIBI
U3MEpEHHs, HaXOAUTh (POPMYJIbI, CBSI3BIBAIOILINE JAHHYIO
bu3MYECKYI0 BENTMYUHY C APYTUMHU BEeJIMUHHAMU

2.4 XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUYECKUE SBICHUSA U
IPOLECCHI, UCIONIB3Ys (PU3HUYECKUE 3aKOHBI: 3aKOH I'yka,
3aKOH ApXMMe[a, 3aKOH COXPAHEHUs] YHEPTUU; MPU ITOM
JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTeMaTUYECKOEe BBIPAKEHUE

2.5 OOBsICHATH (U3UYECKUE TIPOIIECCHI M CBOWCTBA TEIT:
BBISIBIIATH IPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH
o0BbsiCHeHHE U3 1—2 TOTUYECKHX MIaroB ¢ onopoit Ha 1-2
W3YUYCHHBIX CBOMCTBA (PU3UUCCKUX SIBJICHUH, PU3MUECKIX
3aKOHA WJIM 3aKOHOMEPHOCTH

2.6 [IpuBomute  mpumepbl  BkIaga  poccuiickux (..
Menpenee, M.B. Jlomonocos, H.II. IlerpoB u np.) u
3apyoOexubix (I'. Tamanewt, P. I'yk, E. Toppuuemmm, b.
[Tackanb, Apxumen u Ap.) y4EHbIX-(DU3UKOB B pPa3BUTHE
HAyKd, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOLIETO MHpa, B




Pa3BUTUC TCXHUKHU U TEXHOJIOT U

Ymenue co3aaBaTb, IPUMCHATD N l'[peOﬁpaC}OBblBaTb 3JHAKHN U
CUMBOJIbI, MOJI€JIU U CXEMbI 1JIfl pCIICHUS y‘leﬁﬂblx u
MNOo3HABaTCJIbHBIX 3aJ1a41

3.1 PemaTte pacu€tHble 3agauu B 1—2 nEMCTBUS MO OJHOU U3
TeM Kypca (GU3UKH, HCIOJIb3ys 3aKOHbI M (OPMYJIHI,
CBSI3bIBAIOIME (DU3MYECKUE BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUSA 3aJ1a4uu

3alMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (HU3NUSCKUE
BEJIMYMHBI B POPMYJIBI M IPOBOJIUTH PACUETHI

3.2 OOO0CHOBBIBATH BHIOOP M3YUYEHHBIX (DU3UUECKUX MOJIETIEH
(MaTepuaibHas TOUKA)

3.3 YKa3bIBaTh IPUHITUIIBI JEHCTBHS IPUOOPOB U
TEXHUYECKUX YCTPOUCTB

3.4 Pacrnio3zHaBaTh MpOCThIE TEXHUYECKUE YCTPOMCTBA U
M3MEPUTENIbHBIE MPUOOPHI IO CXEMa M M CXEMaTHYHbIM
PUCYHKaM

CMbIC/10BOE UTeHHEe. YMEHHEe 0CO3HAHHO HCI0JIb30BATh peueBble
cpecTBA B COOTBETCTBUM ¢ 3ajJadyeil KOMMYHUKAUMU [JIA
BbIPA’KEHUsl CBOMX YYBCTB, MbICJeld M  IOTpPeOHOCTEH,
IVIAHUPOBAHWS M PEryJislMu CBOel esiTeJIbHOCTH; BJaJleHHe
YCTHO# M NMCbMEHHOHU pPevblo,

MOHOJIOTHYE€CKON KOHTEKCTHOM PeYblo

4.1 Hcnonb30oBaTh TpH  BHIMIOJHEHUH YYEOHBIX 3aJaHUM
HAy4YHO-  MOMYJSIPHYIO  JUTepatypy  (U3HUECKOTrOo
COJIEpKaHMsl, CIPABOYHBIE MaTepHalbl, PECYpPChl CETH
WNutepHer; Bnanerb npuéMaMd  KOHCIEKTUPOBAHMS
TEKCTa, MpeoOpa3oBaHust UHPOPMALIUU U3

OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

4.2 Co3znaBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE KpaTKUE
COOOIICHHUSI Ha OCHOBE 2—3 HCTOYHHKOB HH(POPMAIIHH,
rPaMOTHO  MCIIOJb30BaTh  HU3YYEHHBIM  ITOHATUHHBIN
anmapar Kypca (Gu3uKu,

CONPOBOK/IaTh BHICTYILICHHE MPE3CHTALNEI

YMeHue  OpraHM30BbIBATHL  y4e0HOe  COTPYAHHYECTBO H
COBMECTHYI0 /[eATEJbHOCTh € YYHMTeJeM M CBEPCTHUKAMM;
padoTartb MHAMBUAYAJBHO W B TIpyNme: HAXOAUTH oluiee
pelieHUe W paspeliaTb KOHQJIMKTBI HA OCHOBE COIJIACOBAaHMSA
MO3UIUI U y4éTa HHTEepecoB; (popMyJIHPOBATD,
apPryMEHTHPOBATh M OTCTAMBATH CBO¢ MHECHHUE




5.1 [Ipu pabGotre B Tpymme CBEPCTHUKOB pacHpeiesiTh

O00S3aHHOCTH B  COOTBETCTBHUM C  IOCTaBJICHHBIMH
3ajJjauyaMM, CJICIUTh 3a BBIIOJHCHUEM IIJlaHa JCHCTBHH,
aJICKBaTHO OILICHUBATH

cOOCTBEHHBIN BKJIaJ B ACSATEIBHOCTD IPYIIIBI

5.2 [Tpu paboTe B rpyIine CBEPCTHUKOB BHICTPAUBATH
KOMMYHHKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAas MHEHHUE

OKPY’KaIOIINX

6 ®opMupoOBaHHEe M Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH
HCIOJIb30BAHUS HHGPOPMALMOHHO-KOMMYHUKALNMOHHBIX
TEXHOJIOTHi; Pa3BUTHE MOTHBAIMM K OBJIAACHUIO KYJIbTYPOil
AKTHBHOIO MOJIb30BAHUS
CJIOBAPSIMM U IPYTMMHU MOUCKOBBIMHU CHCTEMAMH

6.1 OT6upath UCTOYHUKHU UH(GOpMaIK B ceTu HTepHET B
COOTBETCTBHHM C 33JJaHHBIM ITIOMCKOBBIM 3alIPpOCOM; Ha
OCHOBE UMEIOIINXCS 3HAHUHM BBIICIATh HHPOPMAIIUIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UITU MOKET OBIThH
HEJJ0OCTOBEPHOM

7 @opMupoBaHHEe W Pa3BUTHE IKOJOTHYECKOr0 MbIILJICHHS,
YMeHHe NMPUMEHSTh €ro B MO3HABATEJIbHOM, KOMMYHUKATUBHOM,
COLMAJIBHON NPAKTHKE U NPO(PeCcCHOHAIBHON OPUEHTANNM

7.1 [IpyBOINTE HpPUMEPBI MNPAKTAYECKOTO HMCHOJIb30BAHMS
¢bu3nyeckux 3HAHUW B TOBCEAHEBHOW JKU3HM  JUIsS
oOecrieyeHuss  0€30MAaCHOCTH  NpH  OOpallleHuH ¢
npubopaMu U TEXHUYECKUMHU  YCTPOMCTBaMH,  JIst
COXpaHEHUsi  3J0pOBbS U  COOJIOJEHHUS  HOPM
HKOJIOTUYECKOTO NOBEACHUS B OKPYXKAIOLIEH cpeie

8 KJ1ace
Mera- Kona IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThI
npeaMer- | npose- o0yueHust
HBIU psAeMoro
pe3yJib- Tpe0o-
TaT BaHMS
1 YMeHue CcaMOCTOSITEJILHO IUIAHUPOBATh MYTH JTOCTHXKEHMUSI

neje, B TOM 4HCJIe AJbTEPHATHBHBbIC, OCO3HAHHO BbIOMPAThH
HauOoJsiee H(PPeKTUBHbIC CMOCO0ObI pemIeHUus: Y4YeOHbIX M
NMO3HABATEJIbHBIX 32/1a4

1.1 Pacno3naBath mpo0sieMbl, KOTOpbIE MOXKHO PELIUTh HpU
noMou (U3NYECKUX METOJOB; HCIOJB3YSl OMHCAHHE
UCCJIEIOBaHMSI, BBIACIATH MPOBEPSIEeMOE MPEANONIOKEHHE,
OLICHMBAaTh  MPABUIBHOCTb  TOpSAAKAa  MPOBEACHUS
MCCJIETIOBAHMsI, JI€JaTh BHIBOJbI




1.2 [IpoBoauTh OMBITBI 1O HAOMIOACHUIO  (PUIUUECKUX
SBJICHUN WIH (PU3NYECKUX CBOWCTB TeN; (OPMYIUPOBATH
poBepsieMble MPEANOI0KEHHUSI, COOUPATh YCTAaHOBKY U3
IPEJI0KEHHOTO

00OpYZIOBaHUS; OMUCHIBATH XOJ| OIBITa U (HOPMYIUPOBATH
BBIBO/IbI

1.3 [IpoBouTh MpsiMble U3MEpEHUsT PU3NUECKUX BEIUUUH
(atmocepHoe naBieHue, TeMIiepaTypa, BIaKHOCTb
BO3/yXa, CHJIA

TOKa, HAMIPSDKEHKE); CPABHUBATH PE3yJIbTaThl U3MEPEHUH C
y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH

1.4 [IpoBoAUTH WUCCIEAOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX
BEIMYMH C HCIOJB30BAaHUEM TMIPSMBIX H3MEPCHHIMA:
IUIAaHUPOBATh  HCCIEOBAaHUE, COOMpaTh  yCTaHOBKY,
clemys MIPEIIIOKCHHOMY TIaHy, (bUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCHMOCTH  (DH3UYCCKUX
BEJIMYMH B BHJIC TAOJIUIT M TPaUKOB, JACIATh BBIBOJBI 110
pe3yJIbTaTaM MCCICAOBaAHUS

1.5 [IpoBoIUTH KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BEIMUUH:
IJIAaHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClIeAys MPEMIOKEHHON WHCTPYKUUHU, U
BBIYHCJISITh 3HAYCHUE BEJIMUYMHBI

1.6 CoOmronath npasuia 6€30MacHOro TpyAa npu padoTe ¢
y4eOHBIM U JIA0OPATOPHBIM 000PYJOBAHUEM

YMeHue omnpenesitb NOHATHSA, CO31aBaThb  00001IeHUS,
YCTAHABJIMBATH AHAJIOTHH, KJIACCH(PUIIUPOBATH, CAMOCTOATEILHO
BbIOMPATh OCHOBAHUSI M KpUTepUM sl Kjiaaccupukanuu,
YCTAHABJIMBATH NPUYUHHO- CJEACTBEHHbIe CBSI3U, CTPOMTH
JIOTHYeCKHe paccy:KaeHus, aeaaThb YMO3aKJII0YeHUsA
(MHAYKTHBHBIE, 1eAYKTHBHbIE H 10 AHAJOTMH) U BHIBO/IbI

2.1 Paznuuate u3ydennble pusnyeckue siBaeHus (quddysus,
U3MEHEeHHEe 00bEMa TeNl MpHU HarpeBaHUU (OXJIAXKICHUM),
OonplIas CXKMMAaeMOCTh Ta30B, Majlag COKMMAaeMOCTb
KUIKOCTEM M TBEPABIX TEJ, TEIUIOBOE PAaBHOBECHE,
UCIIapeHUe, KOHICHCAllMsl, TUIABJICHUE,

KpUCTAJUIN3AlMsA,  KUIICHWE,  BJIAXHOCTb  BO3JYyXa,
pa3inuHble crocoObl TeIionepeaayu, IEKTpU3alus Ted,
B3aMMOJICHCTBUE 3aps0B, HAarpeBaHUWE IIPOBOJHMKA C
TOKOM, B3aMMOJCHCTBUE MAarHuTOB, DJJIEKTPOMATHUTHAs
WHIYKIUSA, NEVMCTBUE MAarHUTHOTO IOJI1 HAa IPOBOJHUK C
TOKOM) IO OIMCAaHHUIO WX XapaKTEpPHbIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (pU3nuecKoe
SBJICHUE




2.2

Pacno3naBaTh MpOSIBICHHE U3YYEHHBIX (PU3UUECKHUX
ABJICHUNA (CM. M. 2.1) B OKpY’KaroleM MHUPE, BBIACIAS UX
CYIIIECTBEHHBIEC CBOMCTBA/IPU3HAKH

2.3

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA Ten W (uU3MyecKue
SBJICHUSI, UCTIOJIb3Ysl (PU3MYECKrEe BEIUYUHBI (KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPIrus, TEMIlepaTypa, yAeibHas
TEIUIOEMKOCTh BEIIECTBA, YIEIbHAs TEIJIOTA IJIABJICHUS U
napooOpa3oBaHusl, yJieJdbHasl TEIJIOTa CTOPAaHUs TOIUINBA,
KO3(GQUIIMEHT  TOJE3HOTrO0  JEHCTBUSL  TEIUIOBOTO
JBUTATENS;  JJEKTPUYECKUMU  3apsija, CWiIa  TOKa,
AIEKTPUUECKOE HaIpsHKeHHe, AIEKTPUUECKOE
CONPOTHUBJIEHUE TPU MOCIIEAOBATEILHOM U NapaJlIeIbHOM
COCIMHEHUH TMPOBOJAHUKOB, YAEIBHOE CONPOTUBIICHUE
BEILECTBA, pab0OTa TOKAa, MOLIHOCTh TOKA); MPU OMHCAHUU
PaBUIBHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHUS U EIUHUIIBI
U3MEpEHMs], HaXOAUTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(bU3MYECKYIO BETUYHMHY C APYTUMH BEJIMUYUHAMHU

2.4

XapakTepu3oBaTh CBOWCTBA TeJ, (pU3MUYECKUE SBICHUSA U
MPOIIECCHI, UCTIONB3YS (PU3MUECKHE 3aKOHBI: 3aKOH Oma
I ydacTka uenu, 3akoH Jxoyna — Jlenua; mpu 3Tom
paznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA U €ro
MAaTEMATHYECKOE BBIPAKEHUE

2.5

OOBsICHATH pU3HYECKUE POLIECCHI U CBOWCTBA TEII:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
o0BsICHEHHE U3 1—2 TOTUYECKHX IIaroB ¢ onopoitHa 1-2
3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTHU

2.6

[IpuBoauTh mnpumepsbl BkIaga poccuiickux (M.B.
Jlomonoco, N.1. TlomsynoB, B.B. Ilerpos, 3.X.
Jlenu, I'.B. Puxwman, [1.JI. ummunr, b.C. Sxobu u ap.)
u 3apyoexubix (P. bpoyn, Ix. Jxoyns, JDkx. Yarr, B.
['unbepr, I'. Om, X.-K. Opcren, A.- M. Awmnep, M.
dapaneit U ap.) yueHbIX-(QU3UKOB B pPa3BUTHE HAYKH,
OOBSICHEHHE  TPOIIECCOB  OKPY’KAIOIIEro  MHpa, B
pa3BUTHE

TEXHUKH U TEXHOJIOTHI

YMeHue c031aBaTh, IPUMEHATH U IPe00Pa30BbIBATH 3HAKHU H
CHMBOJIbI, MO/IeJIM U CXeMbI ISl pellIeHUus1 Y4eOHbIX U
NMO3HABATEJILHBIX 32/1a4

3.1

Pemate pacué€THble 3amaun B 2—3 JEUCTBUS, UCHOJIb3YSA
3aKOHBI u (popMyIbl, cBs3bIBarOIMKUE (U3UYECKHUE
BEJIMYMHBI: Ha OCHOBE AaHaJlM3a YCJIOBUA 3aJ1aud
3alUChIBATh KPaTKOE YCJIOBUE, BHIOUPATH

3aKOHBI M (OpMyJibl, HEOOXOJIUMBIC ISl €€ peIIeHMUs,




IMPpOBOJAUTH




pacuéThl ¥ CPAaBHUBATDH MOTYUCHHOE 3HAUCHHE (DU3MIECKON
BEJINYMHBI C U3BECTHBIMM TAHHBIMU

3.2 Pa3znuyath OCHOBHBIE MPU3HAKN U3YyUYEHHBIX (PUZNUECKUX
Mozelel (MOIeNT CTPOEHHUS ra30B, KUIAKOCTEN U TBEPIBIX
TEJI, IUIaHEeTapHasi MOJEJb aTOMa)

3.3 XapakTepu30BaTh MPUHLHNIBI JECHCTBUSA N3yUYECHHBIX
npuoOpoOB

Y TEXHUYECKUX YCTPOMCTB, ONIMPAsACh HA 3HAHUS O
CBOMCTBAX (DUBUYECKUX SIBICHUMN

3.4 Pacnio3HaBaTh MpOCTbIE TEXHUYECKHE YCTPONCTBA U
U3MEpUTENbHbIE TPUOOPHI MO CXeMaM M CXEMAaTUYHBIM
PUCYHKAM; COCTaBIISITb CXEMbI SJEKTPUYECKHX IeNe ¢
MOCJIEIOBATENIbHBIM M MApaJUICNIbHBIM  CO€TMHEHUEM
AIIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAYCHHUS

AJIEMEHTOB AJIEKTPUYECKUX LeTiel (MCTOYHHMK TOKa, KITIOY,
PE3UCTOP, PEOCTAT, JIAMIIOUKA, AMIIEPMETP, BOJIBTMETD)

CMbIC/I0BOE YTeHHe. YMEHHEe 0CO3HAHHO HCIO0Jb30BATh peveBble
CpeACTBA B COOTBETCTBHM C 3aJavYeidl KOMMYHUKALMH IJIA
BbIPA’KEHH CBOHMX YYBCTB, MbICJelli M MOTPeOHOCTEH,
IVIAHUPOBAHMS M PeEryJisliMH CBOel JesiTeJIbHOCTH; BJAJCHHE
YCTHOM M NMCbMEHHOM pPevblo,

MOHOJIOTHYECKOIi KOHTEKCTHOI pevblo

4.1 Hcnonb3oBaTh TpH  BHIMIOJHEHUH YYEOHBIX 3aJaHHM
HAy4YHO-  TOMYJSIPHYIO  JUTepartypy  (U3HUECKOTO
coJlep KaHMs, CIPaBOYHbIE MaTepuajbl, PECypchl CETU
WNutepHer; BiageTh npuéMamMu  KOHCIIEKTUPOBAHUS

TEeKCTa, TMpeoOpasoBaHusi HWHOpMAIUK U3 OJTHOM
3HAKOBOM CHCTEMBI B IPYTYIO
4.2 Co3nmaBath COOCTBEHHBIE KpaTKHE MMMCHMEHHBIC U YCTHBIC

coobuieHus1, 00001as nHHOPMAUIO U3 HECKOIBKUX
MCTOYHHUKOB; TPAMOTHO HCIIOIb30BATh NU3YUYEHHBIM
MOHATUUHBIN anmapar Kypca pU3UKH, COTPOBOXKIATh
BBICTYIUICHUE MIPE3EHTALIUEN

YMeHue  OpPraHu3oBbIBATHL  Y4eOHOe  COTPYAHHYECTBO WU
COBMECTHYK JeSITeJIbHOCTh € Y4YHTeJeM M CBEPCTHUKAMM;
padoraTh MHAMBHAYAJbLHO M B TIpylne: HAXOAUTHL oOlIee
pellleHHe W pa3pemiaTb KOH(IMKTHI HA OCHOBE COIJIACOBAHUS

MO3ULMH 7| yuéra HHTEpPecoB; ¢popmyauposars,
apryMeHTHMPOBaTh U OTCTANBATH CBO¢ MHEHHE

5.1 [Ipu pabore B rpymne CBEPCTHUKOB paCHIpeAeisTh

00513aHHOCTH B COOTBETCTBUU C IMOCTaBJICHHBIMU

3aJad4aMy, CJIECOUTh 3a BBIIOJHCHUEM IJIaHA JICUCTBUM U
KOPPEKTUPOBATH €T0, AJEKBATHO




OLICHUBATDH COOCTBECHHBIN BKJIad B ACATCIIbHOCTD I'PYIIIILI

5.2 [Ipu pabote B rpyIIie CBEpCTHUKOB BBICTPANBATh
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, YIUTHIBass MHCHUE
OKPYKAIOIINX
6 @dopmMupoBaHHEe W Ppa3BUTHE KOMIIETEHTHOCTH B 00JacTH
HCI0JIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHii; pa3BUTHE MOTHBALUMHU K OBJAJEHUIO KYJbTYPOW
AKTHBHOI'O MOJb30BAHMS CJI0BAPAMH W JPYIMMH MOUCKOBBIMH
CHCTEMAMU
6.1 Ocy1iecTBIATh MOUCK UHPOpMAIUU (PU3NIECKOTO
COJIep KaHUs
B ceTu MIHTEepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUM U
JOTIOTHUTETHHBIX UCTOYHUKOB BBIJIEIATH HHPOPMAITHIO,
KOTOpAs SIBJISICTCS IPOTUBOPEUUBON MITH MOYKET OBITH
HEJ0CTOBEPHOM
7 @opMUpoOBaHUE HPA3ZBUTHE IKOJOTHYECKOT0 MbIIIJIEHUS, YMEHHE
NPUMEHSITH €ro B O3HABATEJIbHONH, KOMMYHUKATUBHOIA,
COIHAJILHOI NMPaKTHUKe H MPOo(ecCHOHAIBLHOI OPHEHTAIMHU
7.1 [IpuBoauTH TpPUMEPHl MPAKTUYECKOTO HCIOIH30BAHMUS
(bu3MYecKuX 3HAHWUW B TOBCEAHEBHOW JKWU3HM  JUIS
oOecrieueHuss  0€30MacHOCTH  Tpu  OOpalmieHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, JUIs
COXpaHEHUsI  370pOBbSI U COOJNIOJICHUS  HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYKAIOIIEH cpejie
9 KJace
Mera- Kon IIpoBepsieMble IpeaMeTHbIE Pe3yJbTAThI
npeaM | Impose- o0yueHust
eT- psieMoro
HBIii Tpedo-
pe3yab | BaHHUs
TaT

1

YMeHHe caMOCTOATEIbHO IVIAHMPOBATH MYTH TOCTHKEHUS 1eJIei,
B TOM 4YHCJIe AJIbTEPHATHBHbIE, OCO3HAHHO BbLIOMPATH HauboJIee
3¢ dexkTUBHBIE CMOCOOBI pelleHUsi Y4eOHBIX M MO3HABATEJbHBIX
3aja4




1.1 Pacnio3HaBaTh nmpo0sieMbl, KOTOPbIE MOXHO PELIUTh IPHU
noMomy (U3UIECKUX METOJOB; HCIOJB3YysS OIMCAaHUE
UCCIICIOBAHUSI, BBIJCIATH IPOBEPSIEMOE MPEIOTI0KEHHE,
OIICHUBATh MPaBWIbHOCTh nopsiAKa MIPOBEICHUS
UCCIICIOBAHUsI,  JIeJaTh  BBIBOJABL, HHTEPHPETUPOBATH
pEe3yJbTaThl HAOIIOJICHUM U OTIBITOB

1.2 [1poBOAUTE OMBITHI MO HAOIIOACHUIO (PU3UICCKUX SBIICHUM
WU (PU3HYECKUX CBOMCTB TEN: CaMOCTOATEIIBHO COOMpAThH
YCTaHOBKY M3 H30BITOYHOTO Habopa 000pyI0BaHMUS;
OMMCHIBATH X0/ ONbITa U (HOPMYJIMPOBATH BHIBOIBI

1.3 [TpoBOaUTH MPH HEOOXOIUMOCTH TEPUIO TIPSMBIX U3MEPEHHH,
OIpeeNsisi CPeHEEe3HAUCHUE U3MEPSEMON BEJTMUNHEI;
00OCHOBBIBaTh BEIOOP CrI0C00a N3MEPEHUS

/M3MepHTENRHOrO Iprbopa

1.4 [IpoBoauTh WUCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX
BEIMYMH C  HCIOJB30BAaHUEM  TIPSMBIX  H3MEPEHUM:
CaMOCTOSITEJIbHO  COOMpaTh YCTAHOBKY, (DHKCHUPOBATH
pe3yJbTaThl  IOJYYEHHOW 3aBUCHUMOCTH  (PU3HMYECKUX
BEJIMYMH B BHUJIE TAaOIUIl M rpadyKOB, JeIaTh BIBOIBI 110
pe3yJbTaTaM MCCIICI0BaHUs

1.5 [IpoBOIMTHE KOCBEHHBIE W3MEPEHUS (PU3NUECKUX BEIUYUH:
IUIAaHUPOBATh U3MEPEHHUS; COOMPATHh AKCIEPUMEHTAIbHYIO
YCTaHOBKY,  CIeAys  MPEIJIOKEHHOW  WHCTPYKLMHH;
BBIYMCIIATh 3HAYEHUE BEIMYMHBI M  AHAJIU3UPOBATH
IOJYyYEHHbIE  pEe3yJbTaTbl C  Y4ETOM  3aJaHHOU
IIOTPEIIHOCTH U3MEPEHUN

1.6 CoOuronath nmpaBuiia 6€30MacHOTO Tpyda npu padbore ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYTI0BAaHHUEM

YMeHnune  onpeaeasiTb  NOHATHS, C€O34aBaTb  0000IeHUs,
YCTAHABJIMBATH AHAJOTHHU, KJIACCU(PUIUPOBATH, CAMOCTOATEILHO
BLIOMPATh OCHOBAHUSI W KpPUTEPpUH s Kjiaaccupukanuu,
YCTAHABJIMBATHL MNPUYMHHO- CJEJACTBEHHbIe CBSI3U, CTPOUThH
JIOTHYEeCKHe paccyKaeHusl, aeJaTh YMO3aKJII0YeHusl
(MHAYKTUBHBIE, 1eNYKTUBHbIE H M0 AHAJOTWHM) U BHIBObI

2.1 Paznuuats V3y4YCHHbBIE busnueckue SIBJICHUS
(paBHOMEpHOE M  PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIKEHUE, OTHOCHUTEIBHOCTh MEXaHWYECKOI'O JIBMXKCHMS,
cBOOO/JHOE TMaJeHUe TeJl, PABHOMEPHOE JIBIKEHHUE IIO0
OKPYXHOCTH, PEaKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kosie0aTeIbHOE JIBUYKEHUE, PE30HAHC, BOJIHOBOE JABM)KCHUE
(3ByK), JTACTICPCHST CBETa, MPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETA, OTPAXKEHUE U MPEIOMIICHHUE
CBETAa, €CTECTBEHHAsl PaJMOAKTHMBHOCTh, BO3HUKHOBEHHE




JUHENYaTOro CHEKTpa W3JIYy4YEHHs) 10 ONUCAHUI0 UX
XapaKTEpPHBIX  CBOMCTB M  HAa  OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIIMX JAHHOE (PHU3UYECKOE SBJICHUE

2.2

Pacnio3HaBaTh  MpOSIBJIEHUE  U3YUYEHHBIX  (U3UUECKUX
aBJeHUA (cM. 1. 2.1) B OKpy»KarouieM MUupe, BBIICISIS UX
CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKHU

2.3

OnuceiBaTh M3yYCHHbIE CBOWCTBA Tel M (pU3MyecKue
SIBJICHHSI, UCTIOJIb3YsI (DU3UYECKUE BEIMYMHBI (YCKOPEHHE,
UMITYJIbC TE€Jla, WUMITYJIbC CHJIbI, KHMHETHYECKash SHEPrus,
MOTCHIIMAIbHAST ~ DJHEPTUs,  MeXaHwdeckas  pabora,
MEXaHM4YeCKas MOIIHOCTb, aMIUIUTYJa, EPUOJl U YacTOTa
KoJIeOaHUM, JUTUHA BOJIHBI 151 CKOpOCTb eé
pacrpocTpaHeHus, CKOPOCTh CBETa); MpU ONHCAHUU
MPAaBUWJIBHO TPAKTOBATh (PM3UYECKUM CMBICI UCIIOIB3YEMbIX
BENIMYMH, HMX OOO3HAUYECHHMS] ¥ €IUHUIIBI U3MEpPEHUS,
HaXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMH BEIMYMHAMU

2.4

XapakTepu3oBaTh CBOMCTBa Ted, (PU3MUECKUE SIBJICHUS U
IPOLECCHl, HUCIOJIb3Ysd (PU3NYECKUE 3aKOHBI:  3aKOH
COXPAaHEHMUS DHEPIUH, 3AaKOH BCEMHPHOIO TATOTEHUS,
IIPUHLHAIN CYNEPNO3ULNNA CWJI, 3aKOHbI HBIOTOHA, 3aKOH
COXpAaHEHMS  HMIIYJIbCa,  3aKOHbl  OTPAKEHUSA W
MIPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsa0BOTO M
MAacCOBOIO 4YHCEJ IMpPHU SNEPHBIX PEAKUMAX; IMPU OTOM
paznuyaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M €ro
MAaTeMaTUYECKOE BBIPAKECHUE

2.5

OObsicHATH (PU3MUYECKHUE TPOIECCHl W CBOWCTBA TEIl:
BBISIBIIATH ~ NIPUYUHHO-CJICICTBEHHBIC  CBS3H, CTPOUTH
oObsicHeHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ Onopoi Ha 2—3
M3YUYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH, (HU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

2.6

[IpuBoauTh MprMepsI BKIaAa poccuiickux (K.O.
[Mnonkosckuit, 1.B. Meuepckui, H.E.
KykoBckuid, C.II.  Koponés,

J.J1. Usanenko, [1.B. Cxo6enbupiH, M.B. KypuatoB u
np.) u3apyoexusix (M. Hetoron, [I'. KaBenmum, [I.
bepnymmm, /. Makcsemnn, I'. T'epu, B. Pentren,
A. bekkepens, M. Ckrnonosckas-Kroopu, 3. Pesepdopa u
Jp.) YYEHBIX-(QU3UKOB B pa3BUTHE HAyKHU, OOBSICHEHUE
MIPOIIECCOB OKPY>KAIOIIEro MUpa,

B Pa3BUTHE TEXHUKHU M TEXHOJIOTHA

YMeHue c031aBaTh, IPUMEHSATH U IPe00Pa30BbIBATH 3HAKHU H
CHMBOJIbI, MOJIEJIH M CXeMbI [IJIfl pellieHusi Y4eOHbIX U




MMo3HaABaTECJIBHBIX 3aJ1a4

3.1 Pemate pacu€rHble 3aauu (ONMUpPAIOLIMECS HA CUCTEMY U3
2-3 ypaBHEHHMIi), HCHOJB3YyS 3aKOHBI U (HOPMYJIHI,
CBSI3bIBAIOIIME (PU3UYECKHE BETUYMHBI: HA OCHOBE aHaJIN3a
YCIJIOBUS 33/1a4dl 3alMChIBaTh KPATKOE YCJIOBHE, BHIOMPATH
3aKOHbI U (OpMyJbl, HEOOXOIMMBbIE JUIsl €€ pelleHus,
OpPOBOAUTH  pacdy€Tbl U OLEHUBATb  PEAIBHOCTH
IOJIy4YEHHOTr'0 3Hau€HUs1 (PU3MUECKON BEIUYMHBI

3.2 Pa3znuyath OCHOBHBIE MPU3HAKN U3YyUYEHHBIX (PUZNUECKUX
MoJiesielt (MaTepuaitbHas TOYKa, HyKJIOHHAs MOJIENb s/pa)
3.3 OnuceIBaTh MPUHIIUIIBI 1EHCTBUS U3YYCHHBIX TPUOOPOB U

TEXHUYECKUX YCTPOMCTB, UCIOJb3Ys 3HAHUS O CBOMCTBAaX
(bU3NYECKUX SIBICHUI U HEOOXOUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH

3.4 Hcnonb3oBaTh  CXeMbl M CXEMAaTHYHBIE  PUCYHKH
M3YUYCHHBIX TEXHUYECKHUX YCTPOMCTB, HM3MEPUTEIHHBIX
MPUOOPOB U TEXHOJOTHYECKHUX IIPOIIECCOB IPH PEIICHUH
y4EOHO-TIPAKTUYECKUX 3aJ1ad; ONTHYCCKHE CXEMBI IS
MIOCTPOCHUSI M300paKeHWl B IUIOCKOM  3€pKajie |
coOuparoIiei JuH3e

CMBIC/I0BOE YTEeHHE. YMEHHEe OCO3HAHHO HCIO0JIb30BAaTh pedveBble
cpeACcTBA B COOTBETCTBHM C 3ajadyeil KOMMYHUKAIUM IS
BbIPpa’KeHUsl CBOMX 4YYBCTB, MbICJeili M  NOTpeOHOCTEi,
IVIAHUPOBAHUS M PeryJsiiui CBoeil JeATeJbHOCTH; BJIa/IeHUe
YCTHOM ¥ NHUCbMEHHON peyYbl0, MOHOJOIHYECKON KOHTEKCTHOM
pedblo

4.1 Hcnonb3oBaTh TMpU  BHINIOJHEHUHM YYEOHBIX — 3aJlaHUN
HAy4YHO-  TMOMYJISIPHYIO  JIUTEpaTypy  (PU3UUECKOro
COJlep KaHMs, CIPABOYHBIE MaTepuaibl, PECypchl CETU
WuTtepHeT; BiaajeTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi WHPOpMaIUU U3 OJIHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO

4.2 Co3naBatb  COOCTBEHHBIE  IMHCHBMEHHBIE U YCTHBIC
cooOmeHus, 0000mas uHOOPMAIMIO U3 HECKOJBbKUX
MCTOYHUKOB;  IPaMOTHO  HCIIOJb30BaTh  WU3YyYCHHBIM
MOHATUUHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE TIPEe3eHTAIlMel, YYUThIBas OCOOCHHOCTH
ayAUTOPUY CBEPCTHUKOB




3) YMeHne  OpraHu3oBbIBaThL  y4eOHOe  COTPYIAHH4YECTBO H
COBMECTHYH) /eAiITeJIbHOCTh € Y4YUTeJIeM M CBepPCTHHKAMM;
padoTaTh HHAMBUAYAJIBLHO M B ITPyIIe: HAXOAUTH o0lee pelieHne
U paspemiaTb KOH(UIMKTHI HA OCHOBE COIJIACOBAHUA NO3MLIMUH U
y4éTra HHTEepecoB; (OPMYJIHPOBATHb, APryMEHTHPOBATbL H
OTCTAMBATh CBO¢ MHEHHE

5.1 [Ipu paGoTe B rpyrmie CBEpCTHUKOB CAMOCTOSATEIBHO
MJIaHUPOBATH COBMECTHYIO JIEATEIIbHOCTh ACHUCTBUMN U
KOPPEKTUPOBATH €70, aJICKBATHO OLIECHUBATh COOCTBEHHBIM
BKJIAJI B JICATEIbHOCTh IPYIIIbI

5.2 [Ipu pabGore B Tpymme CBEPCTHUKOB BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJCHCTBUE, YUYWUTHIBAI MHECHUE
OKPYXaKOIINUX
6 @®opMupoOBaHMEe M Pa3BUTHE KOMIIETEHTHOCTH B 00J1acTH
HCI0JIb30BAHMS UHGPOPMALMOHHO-KOMMYHUKAMOHHBIX
TeXHOJIOTHi; Pa3BUTHE MOTHBAIMH K OBJAJCHHI) KYJbTYPOH
AKTUBHOI0 TMOJIb30BAHMS CJOBApPSMH M JAPYTHMHM TOHMCKOBBIMH
CHCTEMaMu

6.1 Hckats uHbopManuio (HU3UIECKOTO COJEpPKAHUS B CETU
NHTepHEeT, C€aMOCTOSTENbHO (OPMYIHPYsT TMOUCKOBBIN
3aIpoOC, HAXOAUTh IIYTH OIPEACIICHUs JTOCTOBEPHOCTHU
MOJTy4YeHHOU UHGOpMAIlMM Ha OCHOBE UMEIOIINXCS 3HAHUHN
Y JIONIOJIHUTEJIbHBIX UCTOYHUKOB
7 @®opMHUpPOBaHHME UPA3BUTHE IKOJIOTHYECKOr0 MbILILJICHUS,
NPUMEHSATH €ro B MO3HABATEIbHON, KOMMYHHMKATHUBHOM,
COLMATBHON MPAKTHKE M PO(eCCHOHAIbHON OPHEHTALIMHU

7.1 Hcnonb3oBaTh (pu3HUECKHEe 3HAHHS B TIOBCEIHECBHOM
JKU3HU U1 oOecrieueHus: 0€30MacHOCTH TP OOpaIleHUun ¢
npudbopaMu U TEXHUUYECKUMHU yCTPONUCTBAMU, COXPAHECHUS
3MI0POBbSI M COOJIIOJICHHSI  HOPM  9KOJIOTHYECKOTO
MOBEACHHUSI B OKPYKAKOLIEHCpeae

Ilepeyens pacnpeneéHHBIX 10 KJIACCaM NPOBEPsieMbIX 3JIEMEHTOB
coaep:xaHusd no pusuke

[lepeuens pacnpeenEHHBIX MO KJaccaM 3JIEMEHTOB COJCPKAHUS COCTABIICH
Ha ocHoBe IIpuMepHOl OCHOBHOM 00pa30BATENbHON NPOrPaMMbl OCHOBHOTO
oOmero oOpa3oBaHusi  (omoOpeHa  pemieHueM  (eaepasbHOrO  y4eOHO-
METOJIUYECKOr0 OOBEIUHEHUsT MO o00memMy o0Opa3oBaHHIO (TIPOTOKOJI OT




08.04.2015 r. Ne 1/15; B penakuuu npotokojia Ne 1/20 ot 04.02.2020 r.)).

7 kaace
Koawbt Kon IIpoBepsieMble d1eMEHTBI
pas- npose- coJiepKaHuA
aeja, | psieMoro
TeMBbI | JJIeMEHTAa
1 OU3HYECKHUE ABJIEHUA H METO/IbI UX H3YYEHHUA

1.1

Yro uzyuaet ¢puzuka. usndeckue sBICHUS PUPO/IBI

1.2

duznyeckue BCINMYMHBI, CAUHUIIBI (1)H3H‘-ICCKI/IX BCJINYHNH

1.3

Habmronenue u sxcniepumenT. [IpoBeneHue HaOI01eHU Ha
MIpUMepe HarpeBaHus U KUIIEHUS BOJIbI

1.4

[Ipsimble u3MepeHUs: (U3UUECKUX BEJIHYHUH.
duznyeckrue npudopsl

1.5

TouHOCTH W3MEpeHui. 3amnuch pe3yJbTara MIPsIMOTO
U3MepeHuss ¢ y4€ToM  aOCOJIIOTHOM  TOTPEIIHOCTH.
W3MepeHne pacCcTOsSIHUM

1.6

Cpennee 3Ha4eHHUE IO pe3yIbTaTaM HECKOJIBKUX CITyYalHBIX
n3MepeHui. M3Mepenne MaJiblX BEJTUYUH METOJOM PsIIOB

1.7

Bri6op cnocoba u3MepeHuss (pU3NYECKONW BEJIMYMHBI Ha
npuMepe U3MEpPEHUs MacChl Teja: BEeChl pPhIYaXKHbBIC,
OpYXUHHBIE W JJeKTpoHHble. M3mepenwe o0BEMa
KHUIKOCTH,

TEMIEPATYPbl, BPEMEHU

1.8

Ces3u  Mexay (GU3MYSCKUMH — BEJTUYHMHAMH.
IImoTHOCTH

BeniecTBa. KOCBEHHbBIE U3MEPEHUS HA IPUMEPE U3MEPEHUS

TUIOTHOCTH JKUJKOCTH M TBEPABIX TEJ

1.9

HUccnenoBanne  3aBUCUMOCTH OJHOMN busnueckon
BEJIMYMHBI OT JIPYyrod Ha MpPUMEpPE 3aBUCHUMOCTH MYTH
PAaBHOMEPHO JBUXKYIIETOCAd Tela OT BPEMEHU JBUKEHUS
tena. [IpencraBnenre JaHHBIX WCCIENOBAaHUS B TaOIUIE U
Ha

rpaduke ¢ y4y€ToM 3aJlaHHOW aOCOJIOTHOM IMOTPEIIHOCTH
U3MEpEHUN

1.10

I'unoresa. IIpeBpalienre runoTe3sl B HAYYHYI0 TEOPUIO HA
puMepe CTaHOBJICHUS MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU CTPOECHHUS BEIECTBA

1.11

@u3NYECKUe  3aKOHBI, TPaHUILBl  HX

npuMeHuMocTH. [Ipeackazanue
PE3yJIbTATOB OIBITA JI0 €0 MTPOBEICHUS Ha
OCHOBE TEOPETUUECKOM MOJEIHU




1.12

®u3nKa 1 OKPYk AKIKUK HAC MUP: METaMUP, MaKPOMHMDP,
MHUKpOMUD. PHU3MKA U TEXHUKA

1.13

IIpakmuueckue pabomol:

— OIIpEIENICHUE LIEHBbI JECJCHUS IIKaJIbl M3MEPUTEIBHOIO
npuoopa;

— U3MEpPEHME JIMHEMHBIX pa3MepoB TBEPAOTO Teya
MpaBUILHOW (HOPMBI, pa3MEpPOB KIACCHONM KOMHATHI MPHU
IIOMOIIM  YJBTPa3ByKOBOIO  JAaTyuKa  PaCCTOSHMM,
JAIbHOCTH TIOJIETa Te€Ja, OpOIIEHHOIO T'OPU30HTAIBHO,
pa3MepOB MaJIbIX TEI; MACChI TEJ PA3IMYHBIMU CIIOCOOAMH,
o0bEMa JKUIAKOCTM U  TBEPAOTO  Tella; BpPEMEHU;
TEMIEPATYPbl NPHU MOMOIIM >KUAKOCTHOIO TEPMOMETpA U
JlaTYMKa TEMIEPATYpPhl; INIOTHOCTH BELIECTBA KUIAKOCTA U
TBEPJIOIO TENA;

—  HCCIENOBAaHME 3aBUCUMOCTH IIYyTM  PaBHOMEPHO
JBHMKYILErOCs TeNa OT BPEMEHU JBHKCHUS TENA

1.14

Texnuueckue ycmpoticmea: BECbl, TEPMOMETP, MEPHBII
HWIMHAP, CEKYHIOMED

MEXAHUYECKHE AB/IEHUA

2.1

B3aumopaeiicTBue Tej

2.1.1 Bunpl MexaHU4YECKOrO JBHKEHUSL.
OTHOCUTENHHOCTh MEXaHHUUECKOTO ABMKCHUS.
Teno orcuéra. Tpaekropus. Iyt

2.1.2 PaBHOMepHOE U HEpaBHOMEpHOE JBMKeHUE. CpeaHsis
CKOpPOCTb

2.1.3 Asnenue unepunn. Cuiia Kak Mepa B3aUMOJEHCTBUSA

2.1.4 Hedopmarus TBEpABIX Ten. Bun nedopmanmu. Cuna
yIOpyroctu. 3aKoH ynpyrou aedopmanuu (3axoH ['yka)

2.1.5 N3mepenue cuiibl. CrioxkeHue cui

2.1.6 Cuna tsoxectu. @opMyia [T BEIYUCICHUS CHITBI TSKECTH
BOIM3M oBepXxHOCTH 3emuid. Bec tena

2.1.7 Buapl Tpenns. TpeHne nokost U TPEHUE CKOJIbKEHUS

2.1.8 Ilpakmuueckue pabomol:
— WCCJIEIOBAaHNE 3aBUCUMOCTH CHWJIBI TPEHHS CKOJIbKEHUS
OT CHJIbI HOPMAJbHOTO JaBJIEHUs, KadecTBa OOpPaObOTKHU
MOBEPXHOCTEH TeI W HE3aBUCHUMOCTH CHJIBI TPEHUS OT
TUTOIIA/IA COTIPUKOCHOBEHUS TET,
— U3MEPEHUE CUIIBI TPEHUS CKOJIBbKCHHS;
— HCCIIEZIOBAHUE  3aBUCUMOCTH  CHJIBI  yIPYTOCTH  OT
YUIMHCHUS TIPY>KUHBI

2.1.9 Dusuueckue s61eHUs 8 NPUpoode: CKOPOCTH TBUKEHUS B
IpPUPOJIe, CHJIA TPEHHUS B IPUPOJIC U TEXHUKE

2.1.10 Texnuueckue ycmpoticmea: TUHAMOMETP, TOAMIUITHUKH




2.111

Ucmopus mayku: 3akoH ympyroit naedopmarmmu P. I'yka,
onbiTel I'. Tamuies mo W3y4eHUIO SBICHHS WHEPLUH,
onsIThl I1I. KysioHa 1o n3yuenuro tpeHus

2.2

/laBjenue T

BEPABIX TeJl, :KuAKOCTell u ra3os. IlliaBanue Teua
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JlaBneHnue TBEpAOTO TENIA

2.2.2

JlaBneHue )XuaKocTe u ra3oB. 3akoH Ilackans

2.2.3

JlaBieHue B KUIKOCTH U rasze. [ mapocTaTuuecKoe JaBIcHUE
BHYTpH *)uAKkocTu. [lapanokc [Tackans

224

AtmochepHoe nasienue. U3mepenne armochepHoro
JABJICHUS

2.2.5

3akoH ApxuMena. @opmyiia 1Jist onpeacICHuUs
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIICH Ha TENO,
MOrPYKEHHOE B )KUIAKOCTh WJIU T'a3

2.2.6

YcnoBue nnaBanus Tena. [lmaBanue CyaoB U
BO3YXOILNIaBAHHUC

2.2.7

IIpakmuueckue pabomol:

— U3MEPEHUE JaBJICHUS BO3yXa B OaJUIOHE IIIIPUILIA;

— HCCIIEOBAaHUS 3aBUCUMOCTH BBITAJKHBAIOLIEH CUIIBI OT
00bEMa MOrpyKEHHOM 4acTh U OT IUIOTHOCTH >KHUJIKOCTH,
HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT IJIOTHOCTHU TeEJa
U OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO;

— U3y4YECHUE YCIOBUH IUIABaHUS TEI

2.2.8

Dusuueckue s1671eHUs 8 npupoode. BIUSHUE aTMOCHEPHOTO
JIaBJICHUS HA )KUBOM OpraHu3M, BOJSHbBIC KITIOUU
1 YCTPOMCTBO apTE3MAaHCKUX CKBAXKHH, IIJIaBaHKUE PHIO

2.2.9

Texnuueckue ycmpoticmea:  COOOIIAIOLIUECST  COCY.BI,
YCTPOMCTBO  BOJAOIPOBOJA, THUIPABIMYECKUH  TIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, TMOPIIHEBOM Hacoc,
apeoMeTp

2.2.10

Hemopusa nayku: 3axkoH Ilackansg o mepenade NaBieHUS B
KUAJKOCTSAX M ras3ax, HUCCIECIOBAHMS YCIIOBHUS PaBHOBECHs
pplyuara M 3aKOHa IUIaBaHUA  TEl, MPOBEIAEHHBIC
Apxumenom, oneitel III. KynoHa mo u3ydeHuro TpeHws,
ombiTel E. Toppuuennmu, b. Ilackansa, O. dboun I'epuke mo
U3YYECHHUIO aTMOC(EpPHOTO JaBJICHUS; ONbITHI MOHTOIb(BE
o

BO3/1yXOIUIABAHUIO

2.3

Pa6oTa, MOIIHOCTB, JHEPT U

2.3.1 Mexanuueckas pabota

2.3.2 MexaHnueckasi MOITHOCTh

2.3.3 [IpocTeie MmexaHnu3mbl. [IpaBuiio paBHOBECHUS phluara
2.3.4 [Ipumenenue mpaBuiIa paBHOBECHS pbldara K 0JI0Ky




2.3.5 «3010T0€ TIpaBmIOo» MexaHuku. KoadpuiueHT nose3Horo
JEHCTBUS MEXaHU3MOB
2.3.6 [ToTeHmanbpHas 3HEPrUy Tela, HOJAHIATOrO HaJl 3eMIIEN
2.3.7 Kunernueckas sHeprus
2.3.8 [lonnast MmexaHuueckass dSHEprus. 3aKOH
MU3MEHEHUS ¥ COXPAaHEHHS] MEXaHUIECKOU
DHEPTUH
2.3.9 Ipaxmuueckue pabomul.
— U3MepeHue paboThl CHIIBI TPSHUS HA 3aIaHHOM ITyTH,
KOX(PUITUEHTA MTOJIE3HOTO JCHCTBHS CHCTEMBI OJIOKOB;
— MCCIIEZIOBAHKE YCIOBUI PAaBHOBECHS phluara U OJIOKOB
2.3.10 Qu3suueckue s61eHUs 8 NPUpode: YHEPTUS PEK U BeTpa U e
UCIIOJIb30BaHUE B TEXHUKE; MOIIHOCTH «KHBBIX
JIBUTATEJICH
2.3.11 Texnuueckue ycmpoiicmea: pbriar, OJIBUKHBIA U
HETIO/IBIKHBIN OJIOKH, TIPOCTHIE MEXaHU3MBI B OBITY,
CHOPTHBHBIC TPEHAKEPHI
8 kuacc
Koabl Kon IIpoBepsieMbie 3JIeMEHTBHI
pa3- | mpoBems coJlepsKaHusI
aena, €MOoro
TeMbI | 3JIeMeHTa
1 TEIIVIOBBIE ABJIEHUHA
1.1 | [lepBoHaAYaabHbIE CBEAEHHS O CTPOEHHH BelleCcTBA

111 OCHOBHBIE MTOJI0KEHUS MOJEKYIAPHO-KUHETUYECKON
TEOPUU CTPOEHUS BellecTBa. Macca U pa3Mepbl MOJIEKYJT

1.1.2 TermnoBoe ABUKEHUE aTOMOB U MOJIEKY . CBs3b
TEeMIIEPaTyphl BEILIECTBA COCPENHEN CKOPOCTHIO
Xa0THYECKOTO JIBMKeHUs yacTull. JJuddys3us

1.1.3 B3aumoneiictBue Mosekyi. CMaurBaHu€. KaUJUIIPHbIE
SIBJICHHSI

114 Monenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOTO COCTOSHUN
BEIIIECTBA U UX OOBSICHEHHUE Ha OCHOBE MOJICKYJISIPHO-
KUHETUYECKOU TEOPUHU CTPOCHUS BEIIECTBA

1.1.5 Crpoenue TBEpAbIX Ten. Kpucrammueckoe u amopgpHoe
COCTOSIHUS BEIIECTBA

1.1.6 IIpakmuueckue pabomol:
— HaOJII0/ICHUE KAMWIISIPHBIX SIBJICHUN

1.1.7 Dusuueckue s61eHUs 8 NPUpode. TOBEPXHOCTHHIE U

KalTMJUJIAPHBIC ABJICHUSA B IPUPOAC, KPUCTAJJIBI B IPUPOAC
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Texnuueckue ycmpoticmea: MmeMOpaHHble GUIBTPHI,
KalWJUIAPBI, TPUMEPHI UCIIOJIb30BAHUS KPUCTAIIIIOB

1.2 | TensioBble siBJICHUS
121 TemoBoe pacmupenue. OCOOEHHOCTH TEIIOBOTO
PaCIIMPEHUS BOJIBI
1.2.2 TemnoBoe paBHoBecue. Temneparypa. TemnepaTypHas
mkana Lenbcus
1.2.3 Buytpennsist sneprus. Pabora u termionepenaya Kak
croco0bl U3MEHEHUsI BHYTPEHHEN YHEPTUHU
1.2.4 Buapl Terionepeaauu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy9YCHHE
1.2.5 KosnmuecTBo TemnoTsl. Y iesibHasA TEMIOEMKOCTh
1.2.6 [InaBnenue u Kkpuctamm3amnus. i3MeHeHne BHyTpEHHEH
HHEPTUU MPH TUIABJIICHUU U KPUCTAJUTU3AIUU. Y IeTIbHAs
TEIJIOTA MJIABJICHUS
1.2.7 Hcnapenne n konaeHcanus. IsMeHeHne BHYTpEHHEN
HHEPTUU B MPOIIECCE UCTIAPEHUSI U KOHJICHCAIIUU
1.2.8 BrnaxHocTth Bo3myxa
1.2.9 Kunenwue xukoctu. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS
oT aTMOC(epHOTOJaBIICHUs. Y IeNIbHAs TEIJI0Ta
napooOpa3oBaHus
1.2.10 KonudecTBo TemIoThl, BhIIEISAEMOE IPU CTOPAHUU TOTUIHBA.
VY nenpHas TEMJIOTa CrOpaHus TOITMBA
1.2.11 3aKOH COXPAHEHUS SHEPTUU B TEIIOBBIX MPOIIECCaAX.
YpaBHEHHE TEIJIOBOTO OajaHca
1.2.12 VY nenbHas Temnota cropanus. [IpuHuunsl paboThl TEMITIOBBIX
nBuratenei. TennoBble ABUraTENN U OXpaHa OKPYKaIOIIEH
CpeIbl
1.2.13 IIpakmuueckue pabomol:

—  HaOJIOIEHHE TEIUIOBOTO PACIIMPEHUsl XKUIAKOCTEH H
TBEPABIX TeJ, CIOCOOOB TEIUIONEPEeaaun; 3aBUCUMOCTU
JABJIEHUs BO3[yXa OT €ro oObéMa W TEeMIEpPaTyphl;
3aBUCUMOCTH CKOPOCTH MPOLECCa OCThIBAaHUS/HArPEBaHUS
0Py U3IMYYEHUH OT LBETa U3IydYarollei/moriomaroimen
ITIOBEPXHOCTH; 3aBUCUMOCTU CKOPOCTU MCIApPEHUsI BOABI OT
IJIOLIAIY IOBEPXHOCTH KUJIKOCTH;

— H3MEpPEHUs TEeMIIEpaTypbl HPU IMOMOIIM KUIKOCTHOIO
TEpMOMETpa M JAaT4YMKA TEMIEPATyphbl; KOJIMYECTBA
TEIUIOTHI, YAEIbHOW TEMIOEMKOCTH TBEPAOTO BEILECTBA;
OTHOCHUTEJIbHOM BIAXKHOCTH BO3yXa




1.2.14

Dusuueckue s61enus 6 npupode. n3nydenne CoIHIIa,
3aMep3aHue BOJIOEMOB, IPUMEPHI TPOSIBIICHUST KOHBEKITHH
B aTMoc(hepe — MOpPCKre OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, uHesl, CHera

1.2.15

Texnuueckue ycmpoiicmea: >XHUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOTUICHHSI JJOMOB,
BOJIOCSHOM M 3JIEKTPOHHBIA TUTPOMETPHI, TCUXPOMETP,
naposasi TypOuHa, IBUraTeIb BHYTPEHHETO CTOPAHUS

1.2.16

Ucmopus nayku: onwitel b, Pymdopna, I'. [sBu, JIx.
Jxoyns; uctopus teroBbix Asurarened (k. Yarr, H.
Otro, P. luzens, N.U. I[lon3yHoB)

JJIEKTPOMAI'HUTHBIE AB/IEHUA

2.1

3JICKTqueCKI/Ie ABJICHUA

2.1.1 OmneiTel J. Pe3epdopa no u3yueHuto CTpoeHus aToMa.
[1naneTapHast MoJieIb aTOMa

2.1.2 DnekTpu3anus Tel

2.1.3 JIBa BuIa 3JIEKTPUYECKHX 3apsaaoB. BzaumoencTeue
MOKOSIIIIAXCSI DTIEKTPHUECKUX 3aPsIIOB

2.1.4 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa. [lenrumoctb
AIIEKTPUIECKOTO 3apsaa

2.15 Onektpuyeckoe noje. J[elicTBre 3JIeKTPUYECKOro Mojis Ha
aNIeKTpudecKue 3apsiibl. [[pOBOTHUKHY U TUAIEKTPUKH

2.1.6 [TocTosiHHBIN 3EKTpUYECKUi TOK. JlelcTBHS
AJIEKTPUYECKOTO TOKa

2.1.7 Cuina toka. Hanpsixenue

2.1.8 3akoH Oma AJig y4acTKa 3JIEKTPUYECKOU Lenu

2.1.9 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE AIEKTPUUECKOE
CONPOTHBIICHUE

2.1.10 [TocnenoBarensHOE COCTMHCHHE TIPOBOTHUKOB.
[TapanmnensHO€  CO€IWHEHWE  MPOBOJHUKOB  PABHOTO
conpotuBiieHusi. CMeNaHHble COeTMHEHNS IPOBOIHUKOB

2.1.11 PaboTa 1 MOIITHOCTh AJIEKTPUUYECKOTO TOKA

2.1.12 3akoH J[xoynsa — JIenna




2.1.13

Ipaxmuueckue pabomul:

— HabJo/IeHue SIBJICHUMN ANEKTPU3ALUU Ted,
B3aMMOJICUCTBUS 3apSKEHHBIX TE,

— M3MEPEHUs] CWIbl TOKa, AJIEKTPUUYECKOTO HaNpPSLKEHHUS,
AIIEKTPUUECKOTO COMPOTUBIICHUS PE3UCTOpa, padOThl U
MOIIIHOCTH AJIEKTPHUYECKOTO TOKA;

— HCCIIEOBAHUS 3aBUCUMOCTH CUJIbI TOKA, MPOTEKAOIIETO
B IMPOBOJHUKE, OT HANPSDKEHUS Ha KOHIAX MPOBOJHUKA,
3aBUCUMOCTH ANEKTPUUYECKOTO CONPOTUBJICHUS
MPOBOJAHUKA OT €ro JJIMHBL, TUIOMAAU TOMNEPEYHOIO
CEUYEHU U MaTepuaa,

—poBepKa  MpaBWJI A [OCJIENOBAaTEIbHOTO U
NapajuieIbHOTO COCTMHEHHUS MPOBOJHUKOB

2.1.14

Duzuueckue s61eHUsA 8 NPUpooe: FICKTPUIECCKUE SIBICHUS
B aTMocdepe, JIEKTPUIECTBO )KUBBIX OPraHU3MOB

2.1.15

Texnuueckue ycmpoticmea: SIEKTPOCKOIN, HCTOYHUKU
MOCTOSIHHOTO TOKa, aMIIepMETP, BOJIBTMETP, pPEOoCTar,
CUETUMK DIJIEKTPUUYECKOM HIHEPTUH, DIIEKTPOOCBETUTEIIHHBIC
npuOOpHI, HarpeBaTeNbHBIE SJIEKTPONPUOOPHI (TPUMEpHI),
npeaoxXpanutenu  (KOpOTKOE  3aMbIKaHue); V4T W
UCITIOJIb30BAHUE DIIEKTPOCTATUUECKUX SIBIICHUHN B OBITY

U TEXHHUKE;  JJIGKTPOINPOBOJKA W  MOTpeOUTenn
AIIEKTPUYECKOM SHEPTUH B OBITY

2.1.16

Hcmopus nayku: co3nanue raibBaHUYECKUX 35eMeHTOB (JI.
["anbBanu, A. Bonbta, B.B. [letpoB), usyuyenue
atMmocdepHoro sektpuuectBa (b. ®panxnus, I'. Puxman),
oTkpbITUE 3aK0HOB (I'. Om, 1. Ixyons, 3.X. JleH)

2.2

3JICKTpOMaFHI/ITHI>Ie ABJICHUA

2.2.1 MarnuTHoe nosie. BekTop MarHuTHON UHAYKLIMH

2.2.2 BzauMoaeiicTBHE TOCTOSHHBIX MAarHUTOB

2.2.3 MarauTHoe 1ose npsMoro MpoBOJIHUKA C TOKOM

2.2.4 JlelicTBME MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM

2.2.5 SABnenue aekTpoMarHuTHOW HHAYKuuH. [TpaBuio Jlenna
2.2.6 Ilpakmuuecxue pabomoi:

— HaAOJIONCHUS B3aUMOJICHCTBUS MAarHUTOB,
MAarHUATHBIX MOJIEN TOCTOSIHHBIX MAarHuTOB;

— MCCIIEIOBaHUE JIEUCTBHUS MATHUTHOTO MOJIA HA

IIPOBOJIHHUK C TOKOM, SIBJIEHUSI JIEKTPOMArHUTHOM

VHIYKIWH;

— U3YYEHHUE CBOMCTB AJIEKTPOMArHUTa U pabOTHhI

AJIEKTPOIBUTATEIS




2.2.6 Dusuueckue s61eHUsL 8 NPUpode. MarHUTHOE T0JIe 3eMJIn
(Ipeiid momroCcoB, pOJIb MATHUTHOTO TIOJIA IS KU3HU Ha
3emuie), NOJSIPHOE CHSIHUE
2.2.7 Texnuueckue ycmpoticmea: TPUMEHEHHE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, ANEKTPOJIBUTATENb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSIHHOTO TOKa
2.2.8 Hcemopus  nayku:  omneiTel B, T'mipbepra  mo
HAMarHU4YMBaHUIO jKeie3a, omblT X. Opcrega 1o
HAOJIOZICHUIO MAarHUTHOTO TIOJII TPOBOJHUKA C TOKOM,
onmbiTl M.  @apanes 10  MU3YYCHHIO  SIBJICHUS
AJIEKTPOMATrHUTHOW MHIYKIIHH
9 k1ace
Koawl Kon IIpoBepsieMbie 31eMEHTHI
pa3- | mposepsi- CoepKAHUSA
nena, €eMOoro
TeMbl | JJIeMeHTa
1 MEXAHHYECKHE ABJIEHUA

1.1

MexaHunueckoe IBHKEHHE

1.1.1 Mexanuueckoe ABmxeHrue. MartepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEJIbHOCTh MEXaHUYECKOTO IBMYKEHUS
112 PaBHOMepHOE U HEpaBHOMEpHOE ABMXeHHe. CpeaHss
cKOpocTh. PopMyia JiJisl BEIYUCIECHUS CPEAHEN CKOPOCTH
113 PaBHOMEpHOE NPSIMOJTMHENHOE IBH)KEHHE. Y paBHEHUE
PABHOMEPHOTO MPSIMOJIMHENHOTO JIBUXKEHUS
114 MrHoBeHHas CKOPOCTh, YCKOPEHHE, PABHOYCKOPEHHOE
MPSMOJIMHEUHOE IBUKECHUE
1.1.5 YpaBHeHue PaBHOYCKOPEHHOTO MPSAMOJIMHEWHOTO
JIBOKEHUST. DOPMYIIBI JJ1s1 IPOEKIIUUA CKOPOCTU U MPOESKITUU
YCKOpPEHUsI TIpU  PaBHOYCKOPEHHOM  MPSIMOJIMHEHHOM
JIBIDKCHU U
1.1.6 CBobOoHOE TTaZieHHe
1.1.7 Ilepemerenune, MPORACHHBIN IyTh U CKOPOCTH MIPH
KPUBOJIMHENHOM JBUKCHUU
1.1.8 ['paduueckoe npeacTaBieHe TBUKEHUS
1.1.9 JIBrKeHHE IO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIHO
ckopocTho. [lepron 1 yacToTa oOpareHus
1.1.10 JInHeliHas CKOPOCTh PABHOMEPHOTO IBUKEHUS 110
OKPYKHOCTH. YTJ0Basi CKOPOCTh
1.1.11 [HenTpocTpeMurensHoe yckopenue. Hanpasnenue

HEHTPOCTPEMUTEIBHOTO YCKOPEHUS




1.1.12

Ipaxmuueckue pabomul:

— W3MEpEHUEe CpelHEeW CKOpPOCTH MABWKEHUS Tejla IO
HAaKJIIOHHOM  IUIOCKOCTH,  YCKOpEHHsl  Tena  Mpu
PAaBHOYCKOPEHHOM JBMKEHUU MO HAKJIOHHOM IJIOCKOCTH,
YCKOpEHHsI CBOOOHOTO MaJICHNUS;

— UCCJIEeIOBAHUE 3aBUCUMOCTH IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBU)KEHUHU 0€3 HayaJlbHOM CKOPOCTH

1.1.13 QDusuueckue s6/1eHUsL 8 npupode. CKOPOCTH IBUKEHUS B
IPUPOJIE

1.1.14 Texnuyeckue ycmpoticmea: CIAJOMETP, NTaTUUKU
TIOJIO’KEHUSI, PACCTOSIHHSI U yCKOPEHUS

1.1.15 Hcmopus nayku: onwiTsl I'. 'anunes no u3y4eHuro

CBOOOJIHOTO TMaJICHUS

1.2

OCHOBBI TUHAMUKH

121 [TepBbiii 3akoH HproTOHA

1.2.2 Bropoii 3akoH Hprotona. CoHampaBlIEHHOCTh BEKTOpa
YCKOPEHHUSI TeJla U BEKTOpa PaBHOJICUCTBYIOIIEH BCEX CHUII,
JEUCTBYIOIIMX HA TEJIO

1.2.3 B3aumoneiictBue ten. Tpetuii 3akon HeroToHa

1.2.4 JIBrmxeHne Tena moj AeMCTBUEM HECKOIBKUX CUJl. [IpuHImn
OTHOCHUTENBHOCTH [ anumnes

1.25 TpeHue Mokost U TPEHUE CKOIbKEHUS

1.2.6 3akoH ynpyroi negopmanuu (3akon ['yka)

1.2.7 BcemupHoe TaroreHne. 3aKOH BCEMHUPHOTO TATOTEHHS.
3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TAJIEHUSI OT IIUPOTHI
MECTHOCTH

1.2.8 Cuiia TspKecTH. Y CKOpeHre CBOOOHOTO MaJeHUs

1.2.9 HeBecomocTh u nieperpysku

1.2.10 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE
Tesi0. PaBHOBeCHE TBEPAOTO TeJa C 3aKPEIMIIEHHON OChIO
BpanieHuss. MoMeHT criibl. LIeHTp TsxecTn

1.2.11 NneanpHas >KUAKOCTE. TedeHune KUIKOCTH. 3aKOH
bepnymum. [logpb€MHas cuia kpbpuIa caMmosera

1.2.12 Ilpakmuueckue pabomoi:

—  u3MepeHue KodppuimenTa TpeHus
CKOJIBKEHMUSI, )KECTKOCTH MPY>KUHbI




1.2.13

Duzuueckue s61eHUS 8 Npupooe TPUMEPbl CKOPOCTEH B
JKUBOM M HEXHUBOM NPUPOJAE, CUIA TPEHUS B NPUPOJE U
TEXHUKE, BIIUSIHUE aTMOC(EPHOTO [aBJICHUS HAa >KUBOU
OpraHu3M, BOJISHBIE KJIIOUYA U YCTPOMCTBO apTE3UAHCKUX
CKBaXXWH, IUIaBaHUWE pbIO, pblYarM B TeJ€ YEJIOBEKA,
NPUIUBBL W OTJIUBBI, JBWXeHUE IuiaHeT CoiaHeYHOM
CUCTEMBI, TEYEHUE BOJIbI B PEKAX M KaHaJIaxX

1.2.14

Texnuueckue ycmpouicmea: IUHAMOMETP, TOAIIUITHUKH,
COOOIIAIONINECS  COCYJIbl, YCTPOWCTBO  BOAOIPOBOJA,
THAPABINIECKUAN Pecc, MAaHOMETp, O6apoMeTp, BHICOTOMED,
MOPIIHEBOM  HACOC,  apeoMeTp,  MOJBIKHBIA U
HETIOJBWXKHBIA OJIOK, CIIOPTHUBHBIE TPEHAXKEPHI, MPOCTHIC
MEXaHHU3MbI B OBITY (IIpUMEpHI), KOCMUYECKHUE amiapaThl

1.2.15

Hcmopua mayxku: 3akoHbl MexaHWMKd HplOTOHa W 3aKOH
BCEMHUPHOTO TATOTEHHUS, 3aKOH YNpyrou jaedopmaiiuu
P. T'yka, ombitel I'. Tanuiies 1o W3y4YEHUIO SIBJICHUS
HHEepIUU M cBoOomHoro mazaeHus, I. Kapewmguma 1o
OIPEJICJICHUIO TPABUTAIIMOHHOW OCTOSHHOU

1.3

3aKO0HBI COX

PaHEHHUA JHEPIru U UMITYJIbCa B MEXAaHHUKE

131 Nmriynbe Tena — BeKTOpHas pu3nyeckasi BeJIMUMHA.
Nmnynbe cuiibl

1.3.2 3aKOHCOXpaHEHU MOJHOTO UMITYJIbCA JI1 3aMKHYTOM
CUCTEMBI TEJl

1.3.3 PeaxkTnBHOE NBMKEHUE

1.34 Mexanudeckas pabora

1.35 MexaHnnueckasi MOITHOCTh

1.3.6 [ToTeH1manbHas SHEPrUy Tesa, HOAHITOrO HaJl 3eMIIEN

1.3.7 [loTeHUMaIBbHAS SHEPTUS CHKATON NPYKUHBI

1.3.8 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOU YHEPTUH

1.3.9 [TonHas MexaHnueckas SHeprus. 3aKOHbl U3BMEHEHHS U
COXpaHEHUs] MEXaHNYECKOW SHEPTUH

1.3.10 Ilpakmuueckue pabomol:
— wu3MepeHue pabOThl CHJIBI TSKECTH TMPU TOJHITHH
(omyckanum) Tpy3a, pPabOThl CHIBI YIOPYTOCTH TpHU
MOMHITUM Tpy3a C TOMOIIBIO  TMOJBIKHOTO  HIIU
HEMOJBMXKHOTO  OJIOKAa, paldOThl CHJIBI TPEHUS TpHU
CKOJBKCHUM Tella 10 TOPU30HTAJIBHOW TUIOCKOCTH;
M3YUYCHHUE 3aKOHA COXPAHCHHUS SHEPTHH

1.3.11 Du3zuueckue s61eHUS 8 Npupode: PEAKTUBHOE JBUKEHUE

JKMBBIX OpPraHU3MOB, DJHEPrUs pEK H BeTpa W €€
WCIOJIL30BAHME B TEXHHMKE, MOIIHOCTH  (OKHBBIX
JIBUTATEIICI




1.3.12

Texnuueckue ycmpoticmea. pakeTbl

1.3.13

Hcemopusa nayku: Bknag K.9. [{lnonkoBckoro
u C.I1. Koponépa B pa3BUTHE PEaKTUBHOTO JBUKECHHUS
KOCMHYECKHX pakeT, padbotsl M.B. Memépckoro

1.4

MexaHuuyecKHe K0J1e0aHUs U BOJHbI
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Mexanuueckue konedanus. [lepuoa u yactora konedbaHu

1.4.2

MaremaTn4yeckuil M NPy KUHHBIA MasTHUKU. 1lepuon
KoJIe0aHUI MaTeMaTUYECKOTO U MPYKUHHOI'O MasTHUKOB

1.4.3

[IpeBpailieHrie 3HEPruud IpPU KOJeOaTEILHOM JIBIKCHHH.
3aryxaronue kosieOaHus. BbvIHy)XIeHHbIe KoJieOaHMS.
Pe3onanc

1.44

Mexanuueckue BosHbI. [Ipo10sibHBIE U TOTIEPEYHBIE BOJIHBI.
JUIMHA BOJIHBI H CKOPOCTh €€ pacpOCTPaHEHUs

1.4.5

3ByK. ['poMKOCTh U BbIcOTa 3ByKa. CKOPOCTH
pacmpocTpaHeHus 3Byka. OTpaxxeHHe U MpeToMIICHIE
3BYKOBOI BOJIHBI Ha TPAHUIIE pa3jiena IBYX Cpe.

1.4.6

NHuppa3Byk u yapTpa3Byk

1.4.7

IIpakmuueckue pabomol:

—  U3MEpeHHs IepuoJa W YacTOThl  KOJeOaHMit
MAaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB;

— MCCIIEIOBAaHME 3aBUCUMOCTM IIEpUOJIa U YaCTOTHI
KOJICOaHMI MaTEeMaTUYECKOTO MAasTHHKA OT JJIMHBI HHUTH,
MeproJia ¥ 4aCcTOThl KOJIeOaHUM MPY>KUHHOTO MasiTHUKA OT
MacCChl Tpy3a U HE3aBUCHUMOCTH OT aMIUIUTY bl KOJIeOaHUM

1.4.8

Dusuueckue s61eHUsL 8 NPUpode. BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, BETPOBBIE BOJIHBI, 3€MJIETPSICEHHUE,
CECMUYECKNE BOJIHBI, IlyHAMH, X0

1.4.9

Texnuueckue ycmpoiicmea: 3X0JI0T, UCII0JIb30BaHNE
yJIbTPa3BYyKa B OBITY M TEXHUKE

1.4.10

Hemopusa nayku: Onwitel . I'anunes u X. ['toiirenca o
u3yueHuto konedbanui, onbITelK.-/]. Komnagona mo
M3MEPEHUIO CKOPOCTH 3BYKa B BOJIE

IJTEKTPOMAI'HUTHBIE AB/IEHUA

2.1

3JI€KTpOMal"HI/ITHLIe BOJIHBI. CBeTOBBIE SIBJIEHUSA

2.1.1 DIEKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHHIE BOJIHBI.
CKopocCTh cBETa. DJIEKTPOMArHUTHAsI IPUPOJIa CBETA

2.1.2 Nctounuku cBeta. 3aKOH NMPSIMOJIUHEHHOTO
pacrpoCTpaHEHHUs CBETa

2.1.3 3akoH oTpaxkeHus cBeta. [lnockoe 3epkaiio

2.1.4 3akoH npenomiieHus ceeta. [loiHOe BHYTpEeHHEE OTpaKeHHE
CBETa

2.1.5 JInn3a. @oKyCHOE pacCTOSIHUE JTUH3bI




2.1.6

['ma3 kak onTHyeckas cucrema. BJII/IBOPYKOCTB n
AaJIbHO30PKOCTb

2.1.7

I[I/ICHepCI/IH cBera. CloKeHHue CIICKTPAJIBHBIX IBCTOB

2.18

WNudpakpacHbie BOIHBL. YIbTpadUOIETOBIE BOIHBI.
Pentrenonckoe uznyudenue. [llkana sanekTpoMarHuTHBIX
BOJIH

2.19

Ipaxmuueckue pabomol.

— Ha0IrIoACHUE MPSIMOJIMHEHHOTO pacIpoCTpaHEHHS CBETa,
JTUCTICPCUU CBETA,

u3MepeHre (POKYCHOTO PaCCTOSHUS U ONITHICCKONW CHITBI
coOuparonie JUH3bL;

— MCCIICZIOBAHUE SBJICHUS OTPAKCHUS U TPEIOMIICHUS
CBETa Ha IpaHUIlEe pa3ieia IByX CpPell; CBOMCTB
U300paKeHMUs,

MOJTYYCHHOTO C TIOMOIIBIO COOMPAIOIICH JIMH3BI

2.1.10

Du3zuueckue s61enUs 8 Npupooe: TIBETa TeJ, ONTHIECKUE
aByeHus B atMocdepe (11BeT Heba, pedpakius, paayra,
MHUpPax), OMOJIOTMYECKOe JEHCTBUE BUAUMOTO,
yIbTPa()HOIETOBOTO U PEHTI€HOBCKOTO M3TyUEHUN

2111

Texnuueckue ycmpoticmea.: OUYKH, JIyIa, IEPUCKOTI,
doToamnmapar, NpOEKIIMOHHBIN anmnapar, BOJIOKOHHAS
ONTHKA

2.1.12

Ucmopus nayku: onbiTel HblOTOHa 1O MCCIEIOBAaHUIO
JUCIIEPCUM CBETa; OTKpbITUE HH(PpakpacHbix BoJH (V.
['epmiens), ynberpaduonetoBsix BosH (B. Putrep),
peHTreHoBcKoro usnyuenus (B. Pertren)

KBAHTOBBIE ABJIEHHA

3.1

N3nyuenue cBera aroMoM. CEKTPhI UCITYCKAHUSA U
MTOTJIOIICHUS

3.2

EcrecTBenHnas pagnoakTuBHOCTh. Anb(a-, OeTa-,ramma-
u3nydenus. Peakiuu anwda- u Oera-pacnana

3.3

IlimanerapHas Moaenp aroMa

3.4

CocraB atomHOTO sigpa. M30Tomns!

3.5

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO
MacCOBOTO YKCell

3.6

JlericTBUS paAMOAKTUBHBIX U3ITYy4YECHUN

3.7

Ilpakxmuueckue pabomevl HaOMIOJICHUE CIUIONIHBIX U
JTUHEHYIATHIX CIIEKTPOB W3ITyYCHHUS, U3MEpPCHUC
pPaOaKTUBHOTO (hOHA

3.8

Quzuueckue s61eHUsA 8 NPUpPoOe. eCTECTBEHHBIN
PaAMOaKTUBHBIN (POH, KOCMUYECKHE JIy4H, PaIUOaKTUBHOE
W3J1y4YEHUE MPUPOJHBIX MUHEPAJIOB




3.9

Texnuueckue ycmpoticmea: CIIEKTPOCKOIL, UHAVBUY AJIbHBIN
JIO3UMETp, Kamepa Buiibcona

3.10

HUcmopus nayku: OTKPBITUS JTUHUN TOTJIOMICHUS B CIIEKTPE
ConHna (. dpaynrodep); €CTECTBEHHOMN
pamuoakTUBHOCTU (A. bekkepelnb); OTKpPBITUE HOBBIX
pagnoaktuBHbiX anemeHToB (II. Kropu u M. Kiopn);
OTKPBITUE CJIOKHOTO

paaroakTuBHOTO M3nydeHus (2. Pesepdopn)

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» ®usuka: 7-i kacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepoimkun .M.,
NBanoB A.U., Akironepuoe o6miectBo «M3narensctBo «IIpocBemienuey

» Gusuka: 8-i1 kacc: 6a30BbI ypOBEHb: YueOHUK, 8 knacc/ [lepbimkun K. M.,
HBanoB A. U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue

» Gusuka: 9-i knacc: 6a30BbI ypOBEeHb: YyueOHUK, 9 knacc/ Ileppimkun U. M.,
I'ytauk E. M., BanoB A. U., [TerpoBa M. A., AKItnoHepHOE OOIIECTBO
«3narensctBo «lIpocsemienue»

®duzuka. COOpHUK BOIIPOCOB M 3a1a4. 7—9 kmaccel (aBTopsl A. E. Mapon, C. B.
[Tozoiickuii, E. A. MapoH). D5eKTpoHHOE NPUTIOKEHHE K YUEOHUKY

[Teppimikun A.B. u np. CoctaBurens H.B. @unonosuy. "COOpHUK 3a/1a4 IO

¢busuke. 7-9 knaccel".

CTPOCHHUS aTOMa, OTKPBLITUC IIPOTOHA, HCCICOAOBAHUA




METOANYECKHUE MATEPUAJIBI IS YUUTEJA

PaGouas mporpamma «®Pusuka. 7—9 xmaccen» (aBTopbl E. M. I'ytHUK, M. A.
[lerpoBa, O. A. UepHukoBa)

®dusuka 7 kiacc. Meroauueckoe nocodbue k yueOHuky. (aprop H.B. @unonouy)
®dusuka 8 kiacc. Meroauueckoe nocobue k yueoHuky. (aBrop H.B. ®unonosuy)
dusuka 9 kiacc. Meroauueckoe nocodue k yueOHuky. (aBTop H.B. ®unonoruy)
®duzuka. Metoguueckoe nmocoodue. 7 knacc (aBropsl E. M. I'ytHuk, E. B.
Pri0akoBa).

®dusuka. 7 knacc. Meroauueckoe nocooue (aBropsl O. A. Uepnukona, C. H.
['manenxoBa, B. B. KyapsBiien)

®dusuka. 8 kimacc. Meroanueckoe nmocooue (aBropsl O. A. Uepnukora, C. H.
I'manenkoBa, B. B. Kyapssiies).

®dusuka. 9 kmace. Meroanueckoe nmocooue (aBropsl O. A. Uepnukona, C. H.
['manenxoBa, B. B. KynpsiBiien).

Meroauueckoe nocooue. 8 knacc (aBropsl E. M. I'ythuk, E. B. PribakoBa, E. B.
[Maponuna). ®usuka. Junaktuuyeckue matepuaisl. 8 kinacc (aBTopsl A. E.
Mapomn, E. A. Mapon).

®duzuka. COOpHHUK BOIIPOCOB M 3a11a4d. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B.
[To3oiickuii, E. A. MapoH). D1neKTpoHHOE NPUIIOKEHHUE K YUEOHUKY .

Bonkos B.A. YHuBepcanbHbie TOypoUYHBIE pa3padOTKy 1o Gu3uke: 8 kiace. — 3
—e u3J.. nepepadot. u pom. —M.: BAKO, 2012

®usuka. Tectol. 7 knace (aBropsl H. K. Xannanos, T. A. XanHaHoBa).



®dusuka. unaktudyeckue matepuansl. 7 kiaace (aBTopsl A. E. Mapon, E. A.
Mapomn).

BonkoB B.A. YHuBepcanbHbIE TOYpOUYHBIE pa3pabOTKy 1o Gu3nKe: 7 Kimacc. — 3
—e u3J.. nepepadot. u pomn. —M.: BAKO, 2012

I'pomueBa O.U. KoHTposibHBIE ¥ caMOCTOsITENbHBIE PadOTHI 1O (huzuke 7-9

kjacchl: K yueOHuky A.B. [leppimkuna. @usuka. —M.: M3naTenbcTBo «K3aMeH».

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[xona nudpoBoro Beka. Y4eOHO-METOANUECKUH KypHaT « DU3HKaY.
N3narensckuii nom «IlepBoe ceHTAOPs». DNEeKTpOHHAsI BEPCHSL.

®uszuka. bubnmmoreka HarsAHBIX ocoouit (o penakuueit H. K. Xannanosa).
DNEeKTPOHHOE MPUIIOKEHUE K YICOHUKY (PUBUKH.

JlaGopatopHbie paboThl 0 PusnKe (BUpTyadbHas GuU3MUecKas JlabopaTopusi).
Enunas xomekius nudpoBeiX 00pa3zoBaTelbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

Otkpsitas ¢usuka http://www.physics.ru/courses/op25part2/design/index.htm
CBoOoaHas o01Ie10CTyTHAS YHUBEPCAIbHASI HHTEPHET-IHITUKIIOTIC/IHS,
peanu3oBaHHas Ha MpUHIMIAX Buku.

Pacrmonoskena Ha HHTEpHET-caiTe

http://www.wikipedia.org/.

I"azeta «1 cenTs0ps»: MaTepuainsl no ¢usuke http://1september.ru/



decTUBab MEAArOrHIeCKUX uaei «OTKPBITHINA YPOK»
http://festival.1september.ru/

®dwusuka.ru http://www.fizika.ru

DnekTpoHHBIH yaeoHuk http://www.physbook.ru/

KM-mixona http://www.km-school.ru/

Camast 6osbIIast SJIeKTpOHHAs OHOIHoTeKa pyHeTa. ITOUCK KHHT U jKypHAJIOB
http://bookfi.org/

WuTepner ypoxkwu http://www.interneturok.ru/

Komneknus «EcrecTBeHHO-HAyUHBIE KCIIEPUMEHTBD: (pr3HKa
http://experiment.edu.ru

dusuka Bokpyr Hac http://physics03.narod.ru

dusuka.py: cailT I yyaimuxcs u npenojasarenci pusuku http://www.fizika.ru
http://Pedsovet.org, http://metod-kopilka.ru, http://uch portal.ru, http://uroki.net,
http://collection.edu.yar.ru, http://nauroki.ru

BuneoomnbiTel Ha ypokax. — Pexxum poctyna : http://fizika-class.narod.ru
WHTepecHble MaTepualibl K ypokaMm (pU3MKHU 10 TeMaM; TECThI [0 TeMaM;
HarJsIIHbIC TocoOus K ypokam. —Pexxum nocrtyma : http://class-fizika.narod.ru
dusuka 7-9 +.http://lwww.kursk.ru/win/client/gimn http://www.kursk.ru/
XKusas pusmka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi
Ypoku ¢pusuku ¢ ucnoab3oBanneM Mureprera. http://www.phizinter.chat.ru/
dwuzuka.ru. http://www.fizika.ru/

dwusuka: kosutekius onbiToB. http://experiment.edu.ru/



du3uka: QJICKTPOHHAA KOJUICKIHSA OIIBITOB.
http://www.school.edu.ru/projects/physicexp

Dpyaut: onorpaduun yu€HsIx u n3odperatenei http://erudit.nm.ru
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