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HOACHUTEJBHASA 3AIIMCKA

[IporpamMmMa mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTABJICHA Ha
OCHOBE TIOJIOKCHHUI U TpeOOBaHMM K pe3ybTaTaM OCBOSHHUS Ha 6a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHON mporpammel, mnpeactaBieHHBIX B @I'OC OO0, a Ttakke ¢ ydé€rom
dbenepanbHoOlt paboyeil mporpamMmbl BocniuTanus v KoHIeniuu mnpenojaBaHus y4eOHOro
npeamera «Pu3uKay.

Conmepxanue  mporpaMMbl MO (U3WKE  HampaBlieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYalOUIMXCA U OpraHU3allvio0 U3ydeHHs] (PU3UKH Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme 1no pu3uke yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanuzanuu TpedoBanuid ®I'OC OOO K mMIaHUPYEMbIM JMYHOCTHBIM U
METallpeIMETHBIM  pe3yjibTaTaM  OOy4YeHUus, a TaKkKe MEXKIPEIMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX y4€OHBIX MTPEAMETOB HA YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeneiieHne ydyeOHOTO MaTepHalia o
rojgaM oOydeHusi (1o Kiaccam), MpeajiaraeT MPUMEPHYIO IMOCJIEeI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO0 Ha JIOTMKE Pa3BUTUA MPEIMETHOTO COJIEPKAHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.

[Iporpamma mo ¢usuke pa3paboTaHa C IEJIbIO OKa3aHUS METOJMYECKON IMOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOIMIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, Ononoruei, actpoHoMue u pusndyeckoil reorpadueil, BHOCUT BKJIAJ
B ECTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEAOCTaBIIAeT HauOojee sICHble 00pa3lbl
NPUMEHEHUsI HAYYHOTO METOJa TMO3HAaHHs, TO €CTh CIMoco0a MOJYyYeHUS JOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 THaBHBIX 3a7ad  (PU3MYECKOro OOpa3oBaHUS B CTPYKType OOIIero
00pa3oBaHMs COCTOUT B (DOPMUPOBAHUH E€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U MHTEpEca K
HayKe y 00y4aromuxcs.

N3yuyenune ¢usuku Ha 0a30BOM YPOBHE MpEANoJiaracT OBJIAJICHUE CICTYIONTUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HUHTEPHPETUPOBATH JAHHBIE M KMCIOJIb30BAaTh HAYYHBIE J0KA3aTeJIbCTBA ISl
MOJTyYEHHUS BHIBOJOB.

[enn uzydyenus: GU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs ONPEICIICHbI B
Konuenuuu mnpenoaaBanusi ydeOHoro mpeamera «®Duszuka» B  00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit denepaium, peaau3yrolux OCHOBHbIE 00111€00pa3oBaTebHbIE
IporpamMMsbl,  yTBEpKAEHHOW pemeHnem Komuternn MuHucTepcTBAa  NPOCBELICHUS
Poccuiickoit @enepanuu (mporokon ot 3 aexadpst 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHne MHTEpeca U CTPEMJICHUS OOydaroluXcs K HAYYHOMY H3yUEHHUIO
IPUPOABL, PA3BUTHE UX UHTEILIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM;
pa3BUTHE TMPEACTABICHUM O HAayyHOM METOJE INO3HaHWs U (OpPMUPOBAHUE
MICCJIEIOBATENIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHUA KaK pe3yibTaTa HU3YYEHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(¢opMUpOBaHHE MPEACTABIECHUH O poau (U3MKK Uil Pa3BUTUS  JIPYIHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oyayumield npodeccuoHaIbHON
NESITEIbHOCTH, CBSI3AHHOM ¢ (PM3MKOM, MOATOTOBKA K JalibHEiIIeMy OOy4YeHHIO B
ATOM HaITPaBJICHHH.

JlocTikeHne 3TUX 1eneil mporpaMmbl 1Mo (U3UMKE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETEHNE 3HAHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

NpUOOPETEHUE YMEHHU OMNUCHIBAaTh U OOBICHATH (DU3WUYECKUE SIBJICHUS C
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEUICHUS INMPOCTEUININX PAcCUYETHBIX 3aJad C HCIIOIb30BAHUEM
(bU3HYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 334a4;
pa3BUTHE YMEHUW HAOMIOJATh TPUPOJHBIC SBICHUS U BBINOJHATH OIBITHI,
n1abopatopHble pabOThl U IKCIEPUMEHTAIbHBIE MCCIEA0BAaHUS C UCIOJIb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ MHMOpMaIEel (HU3MIECKOTO COJIEP KaHMs, BKIIIOUAs
MH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKCHMSIX (U3UKH, aHAJIU3 U KPUTHUYECKOE
OlLICHMBaHUE UH(OPMALINH;

3HaKOMCTBO €O c(epamMu NpoQecCHOHANIBHON JEATENbHOCTH, CBA3aHHBIMU C
GbU3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
(buU3MYECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETrO

oOpazoBanus orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEJ0), B 8 Kiacce —
68 wyacoB (2 uaca B Hememo), B 9 wmacce — 102 uaca (3 wyaca B HeIemIo).

[Ipennaraemsiii B mporpamMme no (u3MKe MnepeyeHb J1a0opaTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHATEIbHBIN XapaKTep, yUYUTelb JieJaeT BbIOOp MPOBEACHUS J1aOOpaTOPHBIX
paboOT W ONBITOB C YYETOM MHIMBUIYAIBHBIX OCOOEHHOCTEH OO0ydYarommxcs, CIUCKa
HKCIIEPUMEHTAIBHBIX 3aJaHUM, MpEeAaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOIO
’K3amMeHa 1o (pusuke.

C omkpvimuem yewmpa ecmecmeeHHOHAy4HOU Hanpaeiennocmu «Touxa Pocmay
nposederue 0eMOHCMPAYUOHHBIX ONbIMOE U AAOOPAMOPHLIX pabom Oydem npoxooums ¢



ucnonvzosanuem obopyoosanus Llenmpa (coenacnHo memoouueckum pexomeHoayusm Ois
peanuzayuu 06paz08amenbHblX NpOSPAMM eCMECMBEHHOHAYYHOU U MEXHOA02UYECKOU
HanpagienHocmu no Qusuke ¢ UCnoab3o8anuem obopyoosanus yeumpa «Touka Pocmay)



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAHMs: HAOIIOACHHME, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBieHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBU:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHHS U CHIIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa 0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcloOBHE IUJIaBaHUA TeJ: MJABAaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B 0aUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [Ba poja »sieKTpUYecKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka nenu. [locnegoBaTenbHOE W MApauIeNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. M CIOnIb30BaHME 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJieKTpu3anus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB 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 sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO JJICKTPU3AIMKM Tel MHAYKIUEHW U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIHOXKECHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TOJSi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

IIepseiit 3ak0oH HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cunia TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHEPTUs CKATOW NPy KUHbI. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHHUM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIUH IIPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NIPHU ABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
nonepeyHblie  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUJIBI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a HA HUTU U HA TIPYKUHE.
HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue dYacTOThl M Tepuoja KojeOaHWM MaTeMaTU4ecKOoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcmonb30BaHME TOJHOINO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N ok wWwN R



4. Ilomydenue n300paxeHHi ¢ TOMOIIBIO COOUPAIOIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespaienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPaaMOAKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs IPpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3a[u1
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOHOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszela peaausyercs
3a CuéT TOro, 4To OOYyYarolIUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEHIIEH COCTABIISIOIIEH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE€30MaCHOTO IOBEJECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPodeCcChii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00ATBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHMS HA OKPYKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE IT03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUJIaHy OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMaIUl W WUIIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYacCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh EUCTBUS
no €€ JOCTHKEHUIO: paclpedesiTb poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;
BBIIIOJIHATH CBOO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABICHUIO WU KOOPAMHHMPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaH/Ibl;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTYyalMsX, TPEOYIOLINX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM PeLeHUs (PU3HUECKOH 3aJauul Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeajiaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) Pe3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMNXCA CUTYyallUi, YCTAHOBJECHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



e TMpHU3HABATh CBOE MPABO Ha OIMMOKY MpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIECTBA (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOIIAasl cuia, nedopmanus (ymnpyras, IIacTUYEcKas),
HEBECOMOCTbh, COOOILAIOIINECS COCYIbI;

e paznuuaTh sBiCHUS (AUPQyY3Usi, TEIUIOBOE JBH)KEHHE YacTHI] BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE IBW)KEHHUE, MHEPIUS, B3aUMOICICTBUE
T€J, PAaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBhI0 BpaILCHMs, Iepeaada
JaBJICHUs TBEPABIMHU TEJIaMH, KUJIKOCTAMHU M ra3aMu, aTMOC(EpHOE IaBJICHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHWYECKONM OJHEpruu) IO ONUCAHUI0 HX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

epacmo3HaBaThb MPOSBICHHE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUUH B
OKpY’KaloIllleM MHpEe, B TOM 4ucie (PU3MUECKUE SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBW)KEHHUS C PA3JIMYHBIMA CKOPOCTSIMHM B KMBOW M HEKUBOW NPUPOJAE, NEUCTBUE
CWJIbl TPEHHUA B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHUS HA KHUBOU
OpraHu3M, IJlaBaHWE pbIO, pblYard B TeJieé 4YEJOBEKa, MPU 3TOM MEPEBOIUTH
OPAaKTHUUECKYI0 3a7adyy B y4eOHYyI0, BBIACNATh CYUIECTBEHHBbIE CBOWCTBA
(npu3Haku) HU3MUECKUX SIBICHMI;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIOJIb3YS
¢usznueckue BenuuHMHBI (Macca, O00OBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJAa TSDKECTH, BEC Tenla, cuia
TpeHUs, JaBieHue (TBEPAOrO Teya, JKUIAKOCTH, ra3a), BBITAIKMBAIOIIAS CHUIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKasl M NOTEHLUANIbHAS SHEPTHS]), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI MCHOJB3YEMBIX BEJIHYMH,
ux O0OO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIOJNB3Yys MpaBUjia CI0XKEHUs Cul (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (010Ka), «30J0TOE



IIPABWJIO» MEXAHMKH, 3aKOH COXPaHEHWs MEXaHMYECKOM DJHEPTUH, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIllMCHIBATH €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

e O0BSCHATH (PU3MUYECKUE SIBJICHHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrMYEeCKUX IIaroB
C onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA PU3NUECKUX SIBICHUMN, (PU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 nelCcTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJaud
3aIlMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BETMUMUHBI B (POPMYIIBI U
IIPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIs1 PELICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETMUUHBI;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
(U3MYECKUX METOJI0OB, B OIHMCAHMM MCCIEIOBAaHUS BBIACIATH MPOBEPSEMOE
Ipeanosjoxkenue (TUMOTE3y), pas3idyaTh W HUHTEPIPETUPOBATH IOTYyYEHHBIN
pe3yNbTaT, HAXOJAUTh OIIMOKHU B XO/I€ OIbITA, IEJIAaTh BEIBOABI IO €r0 pe3yJbTaTaM;

* IPOBOJUTH OTIBITHI 10 HAOIIOJEHUIO (PU3NUECKUX SBJICHUN WIH PU3NUECKUX
CBOMCTB Ten: (HOpMyIMpOBaTh NPOBEPSiEMbIE MPEANONIOKEHUs, COOMpaTh
YCTAaHOBKY W3 TMPEIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
bopMyIUpOBaThH BBIBOBI,

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tella, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJOTOBBIX M LU(POBBIX MPUOOPOB,
3alKChIBaTh OKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOTPEUTHOCTH
U3MEPEHUN;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBWKYILErOoCsl Tela OT BPEMEHU IBWKCHMSA TEJa, CWIIBI TPEHUS CKOJIBXEHUS OT
Beca Teja, KayecTBa 00pabOTKU MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CHIIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJjla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUMN TUIaBaHUs T€J, YCIIOBUI paBHOBECHUS pblyara 1 0JOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJIE
OpeUIOKEHHBIX Ta0nul M TrpauKoB, JAelaThb BBIBOJABI 10 pe3yjbTaTam
VCCIICIOBAHNUS;



e MPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3NUECKUX BEIUYUH (TJIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPJAOTO TeJa, CUJia TPEHUS CKOJIbXKEHHS, JaBIICHUE
BO3/1yXa, BBITAJIKUBAIONIAs CHUJIa, JEHUCTBYIOIIAsh Ha MOTPYKEHHOE B >KUIAKOCTH
TeI0, KOA(PPUIMEHT TMOJNE3HOro JEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEays
NPEMJIOKEHHOW  MHCTPYKIMU: TPU  BBIOJHEHUHM  U3MEPEHHM  coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTh 3HAUEHUE UCKOMOU BETUUYUHBI;

e COOJTIO/IATh TMpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyOBaHUEM;

e YKa3bIBaTh MPUHIMUIIBI JCHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB:
BECHI, TEPMOMETp, JAMHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapoMeTp, phlyar,
MOIBYOKHBINA 1 HETTOABYKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTH;

e XapaKTEpPU30BaTh  MPUHIUIIBI  JCUCTBUS  M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX ONMUCAHUA (B TOM YHCIIEC: MMOIIUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA IIPECC, MAHOMETpP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIHOJIb3ys 3HAHUS O CBOMCTBAX (HU3UYECKHUX
ABJICHUN 1 HEOOXO0MMBbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUIYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU JJIA OOeCriedeHUs
0e30MacHOCTH TIPU OOpAIllEHUHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPAHEHMS 37I0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPYKaIOIIEN CpPeJIE;

¢ OCYIIECTBJIATH OTOOP HMCTOYHHUKOB wuHpopManuu B HWHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM [MOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CPAaBHEHMS PA3IUYHBIX HMCTOYHHUKOB BBIJCIATH WH(OpPMAIUIO, KOTOpas
SBJISIETCS POTUBOPEYMBOM UITU MOXKET OBITh HEJOCTOBEPHOM;

* ICII0JI30BaTh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3MyYecKoro copeprkaHus, CIPaBOUYHbIE MaTEepPHANbI, PECYPChl CETU
WNuTepHer, Bianerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NPeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE M YCTHBIE COOOILIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpMannu (HU3NYECKOro COACpPKaHMs, B TOM YHUCIE
nyOJUYHO JIeNiaTh KpaTKUE COOOIICHHS O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM, NPU 3TOM TIPaMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSITUHWHBINA
amnrmapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

eTIPU BBITIOJTHEHUU Y4YEOHBIX MPOEKTOB W MCCIEAOBAaHUN paclpenesiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C TOCTABJICHHBIMU 3a/1ad4aMH, CJICIAUTH 32
BHITIOJIHGHUEM TUTaHA JCHCTBUM, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ] B
JEATEIIbHOCTh  [PYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJEICTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOITHX.



K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e ICIIOJIb30BATh MOHSITUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JABUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSl BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe TeNa, HACBHIINICHHBIH M HEHACHIIIEHHBIM Tap, BIAXKHOCTh BO3/yXa,
TeMrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUTraTelilb, >SJIEMEHTapHBIN
AIEKTPUYECKUIN 3apsj, AJIEKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUDJIEKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

e pa3uyaTh SIBJICHUA (TEIJIOBOE pAaCHIMPEHHE U CXKaTue, Teruionepesaya,
TEIUIOBOE PpPAaBHOBECHE, CMAYMBAHUE, KANWUISIPHBIE SBICHHS, HCIIAPEHHUE,
KOHJICHCAlusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teronepeaaya (TErIonpoOBOJHOCTh, KOHBEKIIUS, U3JIYYEHHUE), AICKTPU3AIUS TEl,
B3aMMO/ICHCTBUE 3aPSAJ0B, ICUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAs MHIYKIUS) 1O ONMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

epacmo3HaBaTh MPOSBICHUE  M3YYCHHBIX  (DU3WUYECKUX  SBJICHUH B
OKpYXalollleM MHUpe, B TOM 4Yucjie (QU3NYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBIICHHUS B MPUPOJE, KPUCTAIIbI B
npupose, wu3znydyenue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHuE pOCHI, TyMaHa, UHEs, CHEra, JICKTPUUECKUE SIBJICHUSI B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMITU, JIpeid MOITIOCOB,
pOJIb MAarHUTHOTO TOJIA JJIsl KM3HM Ha 3emiie, TOJISIPHOE CHUSHUE, MPU 3TOM
MEPEeBOUTh TMPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUYECKUX SIBJICHUM;

e ONKCHIBATh M3YUYCHHBIE CBOWMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
dbu3nueckue BEIUYMHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIeNbHAS TEIUIOTA IJIaBIICHUS,
yAeNbHas TeIJIoTa TNapooOpa3oBaHUs, yHelbHAas TEIJIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/yXa, OJEKTPUYECKUM 3apsl, cujla TOKa, DIJIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTHUBJIEHUE MPOBOJHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh DJJCKTPUYECKOTO TOKA), MPH OMUCAHWU TPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCMOJIB3YEMbIX BEIUYMH, OOO3HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKd H3yUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

e XapaKTEePU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIECHUS W TMPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOPUHU CTPOCHUS



BEILIECTBA, MPUHIMI CYINEPIO3UIMU MoJied (HAa KAYEeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma JJisl yyacTka 1enu, 3akoH J[>xoyns—JIeHia, 3akox
COXpaHEHHUs] SHEPTHUH, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMChIBaTh €T0 MATEMAaTUYECKOE BBIPAXKECHUE,

¢ OOBSACHATH (PU3MUECKHE TMPOIECCH W CBOWCTBA TeJ, B TOM 4YHCIEC U B
KOHTEKCTE CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKHX IIaroB
C omopoll Ha 1-2 u3y4YEeHHBIX CBOMCTBAa (HU3NUYECKUX SBJICHUH, (PU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

e pEIIIaTh PACUETHBIC 3a7]a4u B 2—3 JEHCTBUS, UCIIOIL3YS 3aKOHBI U (hOPMYIIHI,
CBs3BIBAIONTNE (PU3NUYECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aadu
3alMChIBATh KPATKO€ YCJIOBHUE, BBISBISITh HEIOCTATOK AAHHBIX JUISI PEIICHUS
3a/1a4ud, BBIOMPATh 3aKOHBI W (POPMYJIbI, HEOOXOAUMBIE I €€ peIIeHus,
MIPOBOJAUTH PAcU€Thl M CPAaBHUBATH MOJYYCHHOE 3HAUEHHUE (DU3NUYECKON BEITMYUHBI
C M3BECTHBIMHM JJAHHBIMU,

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU MOMOIIHU
bu3nYecKuXx METOJ0B, MWCHOJIb3ys  ONHWCAaHUE KCCIEAOBaHUSA, BBIACIAThH
MPOBEPAEMOE MPEATIOI0KEHNUE, OLCHUBATH TMPABWIBHOCThH IOPSAKA MTPOBEACHUS
HCCIICIOBAHUS, AeJIaTh BBIBOJIBI,

e IPOBOJIUTH OMBITHI 110 HAOJIOJAECHUIO (DU3NYECKUX SIBICHUHN WU (PU3HMUECKUX
CBOMCTB Tel (KamwUISpHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0béMa, TemrmepaTypbl, CKOPOCTH IIpoIlecCca OCTBHIBAaHUS M HarpeBaHUs IIpH
U3IIy4eHUH OT IIBETa H3JIydaroiedl (MOTJIOMIAroIIeii) MOBEPXHOCTH, CKOPOCTh
WCHIApEHUs BOJbBI OT TEMIIEpaTyphbl >KUJIKOCTH M IUIOIIAAU €€ IMOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCHCTBUE
MMOCTOSHHBIX MArHUTOB, BU3yalu3alysl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHuTOB,
JIECTBYSI MAarHUTHOT'O MOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JICKTPOMATHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MIOCTOSHHOTO TOKa): (hOPMYJIMPOBATH IPOBEPSIEMbIC
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

e BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBLHON BIAXHOCTH
BO3/yXa, CHJIbI TOKA, HAIPSDHKCHHUS C HCIIOJIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3NYECKUX BEIUYMH, CPAaBHUBATH PE3YyIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
JPYrol ¢ KMCHOJIb30BAHHEM IMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH COIMPOTUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IUIOAAM IONEPEYHOIO CEYEHHS U YJIEIBHOTO
COIIPOTUBIICHUSI BEIIECTBA MPOBOJHUKA, CWJIbI TOKA, UAYIIETO 4YE€PE3 MPOBOJIHHUK,
OT HaNpsKEHUd Ha MOPOBOAHUKE, MCCIEIOBAaHUE TMOCIENOBATEIBHOTO U



NapaJyIeIbHOTO  COEJWHEHUN MPOBOJHUKOB): IJIAHUPOBATh  MCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIIIOJIHATh MU3MEPEHUS, CIEAys NPEIJIOKEHHOMY IUIaHY,
(bUKCUPOBATH PE3yJIbTATHl MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpa(HKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

e IPOBOJIUTH KOCBEHHBIE HW3MEpEHUs] (PU3MYECKUX BeNMMUMH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd MPEMJIOKECHHOW WHCTPYKIMU, U BBIYKUCIATH 3HAUYCHUE
BEJTUYUHBL;

e COONIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000pyIOBaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MOPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha WX OMHCAaHUA (B TOM 4YHCIE: CHCTEMA
OTOIUICHUSI JIOMOB, THUTPOMETp, IapoBasi TypOWHA, aMIEepMETp, BOJBTMETP,
CUETUMK  JJIEKTPUYECKOM  SHEPIruM,  DIEKTPOOCBETUTENbHBbIE  MIPHOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIOJb3Ys 3HAHUS O
CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

e pacro3HaBaThb HPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHErO  CropaHus,
JIEKTPOCKOIl, ~ PEOCTaT), COCTABJIATh CXEMbl  AJIEKTPHUUECKMX Lened ¢
[OCJIEZIOBATEIbHBIM M NApaUIEIbHBIM COEJUHEHHEM JJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O MPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KU3HMU JUIsl 0OecreyeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

¢ OCYIIECTBJIATh MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEpXKAHHUS B
HNHTepHeTe, HAa OCHOBE UMEIOIINXCS 3HAHUN U MMyTEM CpaBHEHUS TOMOJHUTEIbHBIX
WMCTOYHUKOB BBIIEIATH WH(MOpPMAIUIO, KOTOpAas SIBISETCS MPOTUBOPEUYUBOU HWITU
MOKET OBITh HEIOCTOBEPHOM;

e ICTIOJIB30BATh MPU BBHINOJHEHUU Y4YE€OHBIX 3aJaHUN HAYYHO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
0000611ast “HGOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B



TOM  4YHCle MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  IPOEKTHOM  Win
MCCIIE0BATENIBCKOMN NESTEIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh U3YYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALUEN;

elIPY BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (PU3NUECKUX
IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C
IIOCTABJICHHBIMM 3a/1a4aMH, CJIEAUTh 34 BBIIOJHEHUEM IUIAHA JCUCTBUM U
KOPPEKTUPOBATH €r0, aJIECKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEIbHOCTh
IPYIIIIbI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE, MPOSBJISAS TOTOBHOCTD
paspenath KOH(MIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ CIIOJIb30BATh ~ TOHSATHS: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS, Aepopmanus (ynpyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Kku, UEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi W BOJHBI, 3BYK, HH(QPa3ByK U
YIBTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITYCKaHUS U TOIJIOIICHHUS, alb(a-,
OeTa- U TaMMa-U3Iy4YeHuUs, U30TOMbI, IAEPHASI SJHEPTETUKA;

e pa3nyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
T€JI, PABHOMEPHOE JBHKECHHUE 10 OKPYKHOCTH, B3AMMOJECUCTBUE TEJI, PEAKTUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYXACHHbBIE KOJIeOaH sl),
PE30HAHC, BOJIHOBOE  JBWJKEHHME, OTPAXKEHHE  3ByKa, IPIMOJIMHENHOE
pacIpOCTpPAHEHUE, OTPAXKEHHUE U TMPEIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE
OTpa)kKeHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHUE CIEKTPaIbHBIX
LBETOB, JUCIEPCUs CBETa, ECTECTBEHHAs pPaAUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHHs) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacClio3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpy>KaroleM Mupe (B TOM yuciie (pU3NUeCKHe SIBJICHHS B MPUPOJAE: MPUIUBBI U
OTJIUBBI, IBUXKEHUE TIaHeT COJIHEUYHOM CUCTEMBI, PEAKTUBHOE JIBHXKCHUE KUBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHHE, CEMCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBEHHbII pPagUOaKTHUBHBIA (OH, KOCMHYECKHE Jy4H, paAHOAKTHBHOE
U3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB, JACHCTBHE PaJWOAKTUBHBIX HU3ITy4YCHUN Ha



OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3NYECKHUE SIBICHUS, UCIOJb3YS
¢uznyeckue BEJWYMHBI (CPElHAsT W MTHOBEHHass CKOpPOCTh Tela IpH
HEPAaBHOMEPHOM JBW)KEHUHU, YCKOPEHUE, NEPEMEILIEHUE, TyTh, YIJIOBasi CKOPOCTH,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MajeHUS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHUUANbHASI JHEPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3E€MIIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKUHBI, KUHETUYECKAas SHEPIUs, IOJHas
MEXaHUYECKasl PHEPIUsl, MEPUOJ U YacTOTa KOJEOAHUM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CPEIbl), MPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH,
00O3HaUYeHUs U €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIMYUMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEpIIO3ULIMA CHWJI, NPUHLHII OTHOCUTENbHOCTH ['amuies, 3axoHbl HprOTOHAa,
3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaTEMaTHYECKOE
BBIPAKECHHE;

¢ 00BSICHATH (DU3MUECKHUE MPOLECChl M CBOMCTBA TEld, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTIOTMYECKUX IIaroB
C omopod Ha 2-3 W3YYEHHBIX CBOMCTBAa (PUBMYECKUX SBICHUH, (PU3MUECKHX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemiaTh pacy€THHIC 3a7a4M (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3HUECKUE BETUUYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIOIIHE
WIM U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJINUTH PACYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOI'O
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU [OMOIIH
bu3MUeCKuX  METOJIOB, MHCIOJb3ysl  OINWCAHWE MCCIIEIOBAHUS,  BBIIEIATH
IIPOBEPSAEMOE TPEAINOIOKEHNE, OLICHUBATh MPABHIBHOCTh MOPSAAKA MPOBEACHUS
UCCJIEIOBaHMsI, JIelaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIBITOB;



e IPOBOJUTH OTBITHI 1O HAOIIOEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TenN (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPTUH,
3aBHCHUMOCTh TepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJIEOaHUH,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, Pa3jio’KeHHE OeNoro cCBeTa B CIEKTD,
U3y4EHHE CBOMCTB M300pa)KeHHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa>KeHUS
npeaMera B coOuparoleld JiMH3e, HAOMI0JICHUE CIUIOMIHBIX U JIMHEHYaThIX
CIEKTPOB HM3JIYUYECHHs): CAMOCTOATENbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OTUCHIBAThH X0/ OMbITA U €r0 pe3yabTaThl, HOPMyIHpPOBATH
BBIBOJIBL;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHEee 3HAaYeHUE U3MEepsSeMOM BEIMUYMHBI ((POKYCHOE paccTosiHue coOuparouieit
JIMH3BI), 000CHOBBIBATh BBIOOD croco0a nu3mMepeHus (M3MepUTEILHOTO Mpruoopa);

¢ IPOBOJUTh  MCCIEAOBAHUE 3aBUCUMOCTEH  (U3MYECKHX BEJIUYUH C
UCIIONb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadaJlbHOW CKOPOCTH, Mepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUsS CBETa
OT yria mMaJeHHs M yria MpeJOMJICHUS OT yria MNaJeHHs): IUIAHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

¢ IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIUYUH (CpeaHsis
CKOpPOCTb M YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JBMKEHHMH, YCKOpPEHHE
CBOOOJTHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJieOaHui
MaTEeMaTHYeCKOTO U TPYKMHHOTO MAasTHHUKOB, OINTHYECKas cuja COOMparomien
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUS, CIAEeLYs MPEI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYEHUE BEIWYUHBI W AHAIM3MPOBATH IOTYYCHHBIE
pEe3yJIbTaThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
o00opy10BaHUEM;

epa3nMyYaTh OCHOBHBIC TMPU3HAKM HM3YUYEHHBIX (PU3UUYECKHX MOJEIIECH:
MaTepuajibHas TOYKa, a0COIIOTHO TBEPIOE TENO, TOUYSCUHBINM UCTOUYHUK CBETA, JIyY,
TOHKAs JINH3a, TUTaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO Spa;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha HUX OMUCAHUS (B TOM YHCIE: CHHIOMETP,
JATYUKU TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doToanmapar, ONTUYECKHWE CBETOBOJIBI, CIEKTPOCKOIN, TO3UMETp, Kamepa



Bunbcona), wucnonp3yss 3HaHMS O CBOWCTBaXx (DU3MUECKUX SBICHUN U
HEoO0X0MbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

¢ ICMOJIB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB NpHU
pelIeHnn Yy4yeOHO--IPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl AJIi MOCTPOCHHUS
M300pKEHHI B TNTIOCKOM 3€pKaJie U COOMpAroIei JTHH3E;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B IOBCEIHEBHOM JKM3HM Il OOECHeYeHHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIoLIEN CpeIe;

¢ OCYIIECTBIIATH MOUCK HWHGpOpMAMU  (PU3HYECKOTO  COJAEpKAHHMS B
HuTepHeTe, caMOCTOATENBHO (OPMYIUPYsl MOUCKOBBIM 3ampoc, HaXOAWUTh IYTH
OIpe/eNIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpPMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWI U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

¢ ICMOJIB30BATh NPU BBHINOJHEHUN Y4YEOHBIX 3aJaHUN HAYYHO--TIONYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO COACpIKAHUsS, CIPABOUYHBIE MAaTE€pPUANbl, PECYPChl CETU
WuTepHer, BnaneTs npuéMaMyU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(GOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
UH(pOpPMAIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COACPIKAHUS, MyOJIUYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PAMOTHO HCHOJIb30BaTh N3YUYECHHBIN MOHATUWHBIN anIapar u3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
IS T HayIa © HpHpoe 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 METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [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
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, 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 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepris 4 . https://m.edso0.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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. 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 paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 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
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaHu s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [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
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM 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
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

JlomoaHuTeIbHAS
uHopmanus

®dusuka — Hayka o
npupoje. SIBieHus
IIPUPOJBI
duznyeckue sIBICHUs

dusznueckue
BEJIUYUHBI U UX
U3MEpEHHE

Ypok-uccnenoBanue
"Uzmepenue
TEeMIEPATyphl IPU
MOMOIIIH
KUJKOCTHOTO
TEPMOMETPA U
JaTuyrKa
temmeparypst” (

Hcnonb3oBanue
000pyI0BaHUS
LenTpa «Touka
Pocra

MeTo1bl HayYHOTO

no3Hanus. Onucanue
(bu3HYECKUX SIBICHUN
C IOMOIIBIO MOACIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue

"IIpoBepka rumoTe3bl:



https://m.edsoo.ru/ff09f72a

IAJILHOCTH MOJIETA
[IapyKa, MyIeHHOTO
TOPU30HTAIIBHO, TEM
0oupllIe, YeM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeuiecTsa.
OMBITHI,
JIOKa3bIBAIOLINE
JMCKPETHOE CTPOEHUE
BEIIIECTBA

JIBM>KEeHUE YacTull
BelllEeCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OMnbITE IO
Ha0JII0ICHUTO
TEIJI0BOrO
pacuIupeHust Ta30B»

Hcnonb3oBanue
000opyI0BaHUs
LenTpa «Touka
Pocra

10

11

ArperatHble
COCTOSIHUS BEIlleCTBa

OcoOeHHOCTH
arperatHbIxX
COCTOSTHUM BOJIBI.
0O0001eHue 1Mo
pazmeny
«lTepBoHauanbHbIC
CBEJICHHSI O CTPOCHHH
BEILIECTBAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanuueckoe
JBHUKCHUE.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JBUKECHUE

13

14

15

Cxopoctb. Equnutis
CKOpOCTH

Pacuer nytu u
BPEMEHU JIBUKCHUS

Nuepuus. Macca —
Mepa UHEPTHOCTH Tel

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

II;moTHOCTE BemiecTna.
Pacuer maccel n
o0beMa Teja Io ero
IUIOTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnast pabota
«Onpenenenue
IUIOTHOCTH TBEPAOTO
Tena»

18

19

20

Perenue 3agau mo
teme "IImoTHOCTE
BemecTna"

Cuna xak
XapaKTepUCTHKA
B3aMMOJICHCTBHS TETl.
Cwta ynpyrocTu.
3axoH ['yka

JlaGoparopHas paboTa

«M3yuenune
3aBUCUMOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

Hcnonb3oBanue
o0opymoBaHus
Hentpa «Touka



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

pacTsHKeHUS
(medopmarun)
IPY>XUHBI OT
NPUIIOKCHHOHN CHITBI»

Pocray

21

SIBiieHUE TATOTEHUA.
Cuna tsxecta

22

CBs3b MEXTY CUIION
TSDKECTH ¥ Maccou
Teaa. Bec Tena.
Pemenne 3amad mo
teme "Cuia Tsoxkectu"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuita TSDKeCTH Ha
JIPYTUX TUIAHETaX.
duznueckue
XapaKTEePUCTUKU
IUIAHET

bubmuoreka [JOK
https://m.edsoo.ru/ff0a1502

24

25

W3mepenue cuil.
Hunnamometp
Bec Tena.
HerecomocTts

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

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

26

CrnosxxeHue AByX CHJl,
HaIpPAaBJIEHHBIX MO
OZHOM IPSAMOM.
PaBHOnelicTBYIOIIASA
cun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agad mo
TEME
"PaBHonelicTBYIOIIAS

CHUII



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

28

Cuna tpeHus u eé
BUIbL. TpeHue B
MIPUPOJIE U TEXHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

30

31

32

JlaboparopHas paboTa
«M3yuenue
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS
OT CHJIBI IABJICHUS U
Xapaxkrepa
CONPUKACAIOLLIUXCS
ITOBEPXHOCTEMN

Penrenue 3ama4u Ha
onpeeecHue
paBHOAEHCTBYIOLIECH
CHUIBI

Pemenue 3agaq mo
temaM: «Bec Tenay,
«['papuueckoe
M300paxKeHHe CUi,
«Cuby,
«PaBHOAEHCTBYIOIIAS
CHII»

KonTponbnas pabota
10 TeMaM:
«MexaHnuecKkoe
IBIDKeHHE, «Macca,
IIOTHOCTEY, «Bec
tenay, «I'paduueckoe
M300paxKeHue Cui,

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0



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

«CHieD)

33

34

35

36

37

38

39

JaBnerune. CiocoOb1
YMCHBIIICHUS U
YBEITHMYCHUS
JIaBJICHUS

JlaBaeHwue rasa.
3aBUCHUMOCTh
JIaBJICHMS ra3a OT
00BEMa,
TEeMITepaTyphl

ITepenava naBneHus
TBEPBIMH TEIIAMH,
KHUIOKOCTSIMHU U
rasamMy. 3aKoH
ITackans

JlaBneHue B
JKHJKOCTH U rase,
BBI3BAHHOE
JIEHCTBHEM CHUIIBI
TSKECTH

Pemenue 3agau nmo
Teme «JlapieHue B
KHUIOIKOCTH U ra3e.
3akon Ilackamnsay

Coobmaromumecs
CoCyabl
I'mnpaBnuyecknii
npecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136



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

40

ManomeTpsl.
[TopuineBoii
JKUJKOCTHBIN Hacoc

41

ATtMocdepa 3emiu u
[IPUYMHBI €€
CYILLECTBOBaHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

42

43

44

45

46

Bec Bo3nyxa.
ATtMocdepHoe
JaBJIeHNE

N3zmepenne
aTMOC(epHOTo
naBieHus. OIBIT
Toppuuennu

3aBUCHUMOCTh
aTMOC(epHOro
JABJICHUSI OT BBICOTHI
HaJ YpOBHEM MOps
bapomerp-anepoun.
ATMocdepHoe
JaBJICHHUE Ha
pa3IMYHBIX BBICOTaX

Pemenue 3agaq mo
Tteme " ATmocdepHoe
naBieHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

47

JlericTBUE KUIKOCTH
Y rasza Ha
MOTPYKEHHOE B HUX
Teno0. ApXxumeaoBa
cuia

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0a3276

Hcnonn3oBanue
00opyoBaHUS
enTpa «Touka
Pocra»



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

48

49

JlaboparopHas pabota
«Omnpenenenue
BBITAJIKUBAIOIIEH
CHUJIbI, ICHCTBYIOIICH
Ha TeJo,
MOTPYKEHHOE B
JKUIKOCTE)

JlaGopaTopHnas pabota
0 TeMe
«HccnenoBanue
3aBHCHMOCTH Beca
TeJa B BOJE OT
00BEMa MorpyKeHHON
B KHJIKOCTh 9aCTH
Tena»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a3a96

51

52

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYUpPOBaHHE
JIOJIKU U OTIpeieIeHne
eé
rpy30H0AbEMHOCTH"
Pemenue 3agad mo
temaMm: «[lnaBaHue
CYyJIOB.
BosznyxomiaBanuey,
«/laBrieHue TBEpBIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654



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

TeJ, JKUJIKOCTEH U
ra3oB»

53

KontponsHas pabora
1o teme «JlaByienue
TBEPABIX TEJ,
JKUJAKOCTEU U Ta30B»

54

55

Mexanuueckas
pabora

MomnocTts. Eqnauiiet
MOILHOCTH

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

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

56

Ypok-uccnenoBanue
"PacyéTt MOIIIHOCTH,
pa3BUBaeMOM Mpu
noabEMe 1o
nectauie"

57

IIpocTeie MEXaHU3MBI.
Ppruar. PaBHOBecue
CHUJI Ha pplyare

58

Peryaru B TeXHUKE,
OBITY U IPUPOJIE.
JlaGopaTtopHnast pabota
«Uccnenosanue
YCIIOBUI paBHOBECHS
pbIyara»

0.5

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e

Hcnonb3zoBanue
000pyI0BaHUS
LenTpa «Touka
Pocra

59

Pemenue 3agad mo
TeMe «Y CIIOBHUA
paBHOBECHS pbIyara

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koapdpuument

0.5

Hcnonb3oBanue



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

61

MOJIE3HOTO JECUCTBUS
MEXaHH3Ma.
JlaGopaTopHnas pabota
«3mepenue KII/
HaKJIOHHOM
TIJTIOCKOCTHY

Pentenue 3amau mo
teme "Pabora,
MomHocTh, KITJT"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

obopymoBaHus
LlenTpa «Touka
Pocta»

62

Mexannuaeckas
SHEPTHUS.
Kunernueckas u
MMOTCHIIUAILHAS
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPrumn

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEpUMEHT
10 TEME
"JKcrnepuMeHTaIbHOE
onpeaeeHue
H3MEHEHMS
KUHETUYECKON 1
MOTCHIIMATLHOM
SHEPTUU Mpu
CKaThIBAaHHUH TEJa I10
HaKJIOHHOM
IIoCKOoCTH"

KonTtponsHas pabora



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

o teMe «Pabora u
MOIIHOCTh. DHEPIHs»

66

PesepBHBIi ypOK.
Pabora ¢ TexcTamu 110
Teme "MexaHHdecKoe
nBHKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHBIii ypOK.
Pabota ¢ TexkcTaMu 110
teme "JlaBnenue
TBEPIBIX TEIL,
JKHIKOCTEH 1 ra3oB"

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

68

PesepBHBIil ypoK.
Pabora ¢ Texctamu 1o
teme "Pabora.
MoruHocTb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
11/-11 Tewa ypoxa Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/IS[ gg[()l:ll;(())];:::eﬂbﬂble Alomoruress Has
padoTbI padoThbI pecypebi uHpopmanus

OCHOBHBIE TIOJIOKEHUS

MOJIEKYJIIPHO-

1 KMHETUYECKOU TEOPUHU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256

Y UX OIBITHBIC

MIOITBEPKICHUS

5 Macca u pazmep 1
aTOMOB M MOJIEKYJI
Mogaenu TBEpIOTO,

3 KUIKOTO U 1 bubnnoreka IIOK
razoo0pa3Horo https://m.edsoo.ru/ff0a540e
COCTOSIHMM BEIIECTBA
OObsicHEeHNE CBOMCTB
TBEPAOTO, JKUAKOIO U
ra3zo00pa3HoOro

4 COCTOSIHM BEILIECTBA 1
Ha OCHOBE TOJIOKEHU N
MOJIEKYJISIPHO-

KMHETHYECKON TEOpUU

5 Kpucrannmueckue n 1 bu6muoreka [JOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CwmauuBanue u

6 KaIlMJUISIPHOCTb. 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE



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

HaTAXKCHHUEC

TennoBoe pacuupenue

bu6nmoreka [IOK

7
U CXKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

3 TEeMIIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
JBHIKEHHS YaCTHII
Buyrpennssa sHeprusl.

9 anzz&,l I/ISMeH:HI/I}I bubmmorexa TOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEepruu
bubnnoreka IIOK
10 B
HABL TETLIOTEpEAATH https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHueckoe
HCIIOIB30BaHUE
11 TEIUIOBBIX CBOMCTB bubmmorera OK
https://m.edsoo.ru/ff0a65c0
BEIIECTB U MaTEPHUAaJIOB
B LICIIIX
sHeprocoOepekeHus "
KonuuecTBO TEIIOTEL.
12 V renbHas bubmmoteka [IOK
A https://m.edso0.ru/ff0a6976
TEIJIOEMKOCTD
YpaBHEHHE TEIIOBOTO

13 Oananca. TerumooOMeH bu6moreka [JOK
M TEIJIOBOE https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota Ucnons3zoBanne
" but6mmoreka [IOK

14 UccnenoBanue o0opynoBaHus

SIBJICHUS TEII000MEHa

https://m.edsoo.ru/ff0a6a98

Ientpa «Touka



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

MIPU CMEIIMBAHUU
XOJIOJTHOM U ropsiyeit
BOAGI"

Pocrta»

15

Pacuer xonndecTBa
TEIUIOTHI,
HEOOXOAMMOTO JIJIst
HarpeBaHus Teja u
BBIJICTIIEMOTO UM IpU
OXJIAXKICHUU

16

Jlaboparopuas pabora
"Onpenenenune
yIEIbHON
TEIJIOEMKOCTH
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

Hcnonp3oBanue
obopymoBaHus
[lenTpa «Touka
Pocra»

17

DHeprus TOIIUBA.
VaenpHas TemioTa
Cropanus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IlnaBnenue u
OTBEp/ICBaHUE

KpUCTAINIMYCCKUX TECII.

VY eapHas TEIoTa
IJIaBJICHUA

bubmmoteka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHnast pabota
"Onpenenenue
YAETbHON TEITOThI
IJIaBJeHus npaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

Hcmonn3oBanne
o0opyI0oBaHUS
enTpa «Touka
Pocra»

20

[TapooGpa3zoBanue u
KOH/ICHCAIIHSL.
Ucnapenue

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a740c



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

21

22

23

24

25

26

Kunenne. Y neapuas
TEII0Ta
nmapooOpa3oBaHus U
KOHJICHCAIIHH.
3aBHCHUMOCTh
TEMIIEPATypPhl KUTICHUS
OT aTMOC(EpHOTO
JIaBJICHHS

BrnaxnocTs Bo3ayXa.
JlaGoparopHnas pabora
"Onpenenenune
OTHOCUTEIIbHOU
BJIQXKHOCTH BO3/yxa"

Pemenue 3amay Ha
OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIUIBI pabOTHI
TEIUIOBBIX JIBUTATENEH.
[TapoBast TypOuHa.
JIBurarenb
BHYTPEHHETO CTOPaHHS

KII/I TermoBoro
nsurarens. TerinoBbie
JIBUTATEIN U 3allnTa
OKpYKaroIIel cpebl
3aKOH COXpaHEHUS U
MIpEeBpAICHHS SHEPTUU
B TEIUIOBBIX IpoIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

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

Hcnonp3oBaHue
o0opynoBaHus
Lentpa «Touka
Pocrta»

27

ITonroroBka K

but6mmoreka [IOK



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

28

29

KOHTPOJILHOM paboTe
o Teme "TennoBbie
saBieHHA. M3MeHnenue
arperaTHbIX COCTOSTHUI
BenrecTna"

KonrponsHas pabora
o Teme "TennoBbie
saBieHHA. M3MeHnenue
arperaTHbIX COCTOSTHUI
BelecTna"
DneKkTpu3anus Tel.
JBa pona
ANEKTPUICCKUX
3apsJI0B

https://m.edsoo.ru/ff0a83f2

bubnunoreka LIOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"JnexTpu3anus Tein
WHAYKIUEN U IIPU
COMPUKOCHOBEHUH"

31

BzaumopeiictBue
3apsSOKEHHBIX TEll.
3axon Kynona

bubmmoteka [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
ANEKTPUYECKOTO TIOJISL.
[TpunIMn
CYIEepIO3UIINU
AIEKTPUYECKUX MOJeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenun
AIIEKTPUYECKUX



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3aps/0B.
DJIeMEHTapHBIN 3apsil.
Ctpoenue atoma

34

[IpoBoaHMKY U
JUAJICKTPUKU. 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO
3apsna

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

Hcnonw3oBanue
obopynoBaHus
Lentpa «Touka
Poctay

35

Pemenne 3anay Ha
IIPUMEHEHHE CBOWCTB
JIEKTPUIECKUX
3aps0B

bubnnoreka IIOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUYECKHI TOK,
YCIJIOBHSI €70
CYILIECTBOBAHUSI.
Hcrounukn
AIEKTPUYECKOTO TOKA

bubnnoreka IIOK
https://m.edsoo.ru/ff0a95a4

37

38

39

40

HecTBus
AIEKTPUYECKOTO TOKA

Ypoxk-uccienoBanue
"leticTBue
AIEKTPUIECKOTO TOJIS
Ha MTPOBOJIHUKYU 1
TAATIEKTPUKH"
DNEeKTPUUYECKHI TOK B

METaliax, XKUIAKOCTAX
" rasax

DnekTpruyeckas 1enb
U €€ COCTaBHBIE YaCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a96b2

bubmmorexa [JOK
https://m.edsoo.ru/ff0a9838

Hcnons3oBaHue
o0opynoBaHuUs
enTpa «Touka
Pocra»



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

41

42

43

44

Cuna Toka.
JlaGopaTopHas
pabora "M3mepenue u
PEryJIUpPOBaHUE CUJIIBI
TOKa"

DNeKTpruYecKoe
HanpspKEeHUe.
BonbT™meTp.
JlaGopaTopHas
pabora "M3mepenue u
peryiupoBaHue
HanpspkeHus"

ConpoTuBieHue
MIPOBOHHKA.

VY nensHOE
COTIPOTHUBIICHNE
BEIIECTBA

JlaGopatopHas
pabota "3aBUCUMOCTH
NNEKTPUYECKOTO
COTIPOTUBIICHUS
MIPOBOJHHKA OT €T0
JUIMHBI, TJIOIAAH
MOTIEPEYHOT 0
CEUeHUs U
MaTtepuana"

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bubnnoreka IIOK
https://m.edsoo.ru/ff0a%e14

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa738

Hcnonp3oBanue
o0opyIoBaHUs
[enTpa «Touka
Pocray

45

3aBUCUMOCTH CHUJIBI
TOKa OT HaIPSDKCHUS.
3axon Oma s

but6mmoreka [IOK
https://m.edsoo.ru/ff0aad4a



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

y4acTKa [enu

46

47

48

49

JlaGopaTopHas
pabora
"UccnenoBanue
3aBUCHMOCTH CHIIBI
TOKa, UIYILEro 4epes
pe3ucrop, ot
COITPOTHBIICHUS
pesucropa u
HaTPSOHKCHUS Ha
pesuctope"

ITocnepoBaTenbHOE U
mapajjicJibHOC
COCANHCHUA
IIPOBOOAHHUKOB

Jlaboparopnast
pabota "[IpoBepka
IIpaBUJIA CJIOKECHHUS
HaIpsHKEHUN TIPU
IIOCJIE0BATEIBHOM
COEIMHEHUH JIBYX
pe3uctopon"

JlaGopatopHnas
pabota "[IpoBepka
MIpaBUIa [T CHIIBI
TOKa TPH
napajuieIbHOM
COCMHECHUHT
pe3ucTopon"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa04e

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

bubmmorexa [JOK
https://m.edsoo.ru/ff0aadle



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

50

51

Pemenue 3amay Ha
MPUMEHEHHE 3aKOHA
Oma n71s1 pa3JIM4Horo
COCITMHEHHUS
MPOBOJTHUKOB

Pabora u momtHOCTH
ANEKTPUYECKOTO
ToKa. 3akoH [[xoyns-
Jlenma

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab124

52

53

54

JlaGopaTopnas
pabora
"OnpeneneHue
paboTHI U MOIITHOCTH
AIEKTPUIECKOTO
TOoKa"

DNeKTpUUYECKHe e
U TIOTpEOUTEIH
AJIEKTPUYECKON
SHEpIUH B OBITY.
KopoTtkoe 3ambikanue

[ToaroroBka k
KOHTPOJILHOM paboTe
10 TEME
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
Tena U ux
B3aUMO/ICHCTBUS.
[TocTosHHBII
AIEKTPUICCKUN TOK"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ab660

bubmmorexa [JOK
https://m.edsoo.ru/ff0abd2c



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

55

56

57

58

59

60

KonrponsHas pabora
o TeMe
"DnexkTpudecKue
3apsbl. 3apsHKEHHbBIE
TeJa U ux
B3aUMO/ICVCTBUSL.
ITocTosiHHBIH
AIEKTPUUYECKUN TOK"

IlocTostHHBIE
MAarHMuThI, HX
B3aUMO/JIEVICTBHE

Ypok-uccnenoBanue
"U3yuenue nonei
MIOCTOSIHHBIX
MarHuToB"

MarauTHOE ToJe.
MarsuTHOe noje
3eMJIn U ero
3HAUCHUE JIJIS )KU3HU
Ha 3emiie

OmnsIT OpcTena.
MarsuTHoOe noje
AJIEKTPUYECKOTO TOKA
MarauTHoe moJje
KaTyILIKHA ¢ TOKOM

[IpumeHenne
3JIEKTPOMArHUTOB B
TEXHHUKE.
JlaGopaTopHas

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acOba

bubmmoreka [IOK
https://m.edsoo.ru/ff0acld?

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



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

paborta "Uzydenue
JNIEUCTBUS
MarHuTHOTO IOJIS Ha
MPOBOJHUK C TOKOM"

61

DNeKTpOoABUTATEINb
IIOCTOSHHOT'O TOKa.
Hcnonns3oBanue
AJICKTPOIBUTaTENICH B
TEXHUYECKHX
yCTPOMCTBAX U HA
TPaAHCIIOPTE.
JlaGopaTopnas
pabora
"KoHcTpynpoBanue u
u3ydyeHue paboThl
3JIEKTpOABUTATENS "

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnsiTel Dapajes.
3akoH
3JIEKTPOMATrHUTHOMN
uHaykuuu. [IpaBumno
Jlenna

63

64

DnexTporeHepaTop.
CriocoOsl nostyueHust
AIEKTPUYECKON
SHEpIUu.
DNEeKTPOCTaHIINU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH

IToaroroBka x



https://m.edsoo.ru/ff0ac86c

KOHTPOJILHOM padoTe
10 TeMe
"DnexkTpuuecKue u
MarHuTHBIC SBICHUS"

65

KonrponsHas pabora
10 TEME
"DnexkTpuuecKue u
MarHuTHBIC SBICHHUS"

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

66

PesepBHbIii ypOK.
Pabora ¢ Tekctamu
o TeMme "TennoBbie
SIBJICHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHbIii ypOK.
Pabora ¢ Tekcramu
o TeMe
"[MocTostHHBII
ANEKTPUYECKUNA TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIii ypOK.
PaboTa ¢ Texcramu
1o TeMme "MaruuTHbIe
SBIeHUT"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KouunyecTBO 4acoB i JJIeKTPOHHbIE JdomosHuTeIbHAS
ara

Ne undgposbie uHpopmanus

Tema ypoxa KoHTpobHBI IpakTuyeckn H3YYeHH
n/n Bcero o0pa3oBaTejibHbIE

e padoThl e padoThlI A
pecypchbl

Mexanundeckoe

1 IIBIOKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

5 OTHOCHUTENBHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBHDKCHHS
PaBHOMEpHOE

3 MPSMOJIMHEIHOE 1 bubmorexa HOK

P https://m.edsoo.ru/ff0ad19a
JBUKEHUE
HepaBHomepHoOE

4 MPSAMOJIMHENHOE 1
nBwkenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[IpssmonunenHoe

5 ABHOYCKOPEHHOE 1 bubmmorexa [JOK
P yexop https://m.edsoo.ru/ff0ad8d4
JIBIOKEHUE. Y CKOpEHUE
CxopocTh
PSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO 1

neuxenus. ['padux
CKOpOCTH



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

JlaboparopHas pabota
"Onpenenenue
YCKOPEHHS TeJa Mpu
PaBHOYCKOPEHHOM
JIBYKEHUH T10
HAKJIOHHOM
IUIOCKOCTH"

CB00OOgHOE TTaZIcHNE
ten. OnbiTe! [anunes

bubmuorexa [JOK
https://m.edsoo.ru/ff0adb18

Hcnonb3zoBanu
e
00opyIoBaHUs
LlenTpa «Touka
Pocta»

10

PaBHOMEpHOE
JBHKECHUE 110
okpyxHocTu. [lepron

H 9aCToTa 06pameHI/1$1.

Jluneitnas u yriosas
CKOPOCTH
LlenTpocTpemMuTenbHO
€ YCKOpEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76

11

12

13

14

ITepBrIit 3aK0H
Herotona. Bekrop
CHJIBI

Bropoii 3akoH
Herotona.
PaBHOelicTBYIOIIASA
cuna

Tperuii 3aKkoH
Herorona.
Cynepnio3unust CuiI
Pemenue 3anau Ha
IIPUMEHEHUE 3aKOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae982

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0aeb6c



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

Hrrotona

15 Cuna ynpyrocrtu. bubnuoreka [JOK
3akoH ['yka https://m.edsoo.ru/ff0aeca2
Pentenue 3amau mo
16 teme «Cuna
YIPYTOCTH
Hcnonb3oBanue
JlaboparopHas paboTa
17 «OnbereCHIe bubmmoreka [JOK o0opynoBaHus
peA https://m.edsoo.ru/ff0aee28 IlenTpa «Touka
YKECTKOCTHU MIPYKUHBD»
Pocra»
bubmuoreka [JOK
18
Cra Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo bubmuoreka [JOK
teMe «Cuia TpeHUs https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabora
20 "Onpenenenne bu6mmoreka [JOK
KO3 duIMeHTa TPEeHUS https://m.edsoo.ru/ffOaf8be
CKOJIbXKEeHUs"
Pemenue 3amau o
Teme "3aKOHEI BuG 10K
nonMoTeKa
21 H .
pioTona. Cuia https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuiia
TpeHus"
Cuna TsDKeCTH M 3aKOH
99 BCEMUPHOIO bubmuorexa [IOK
TATOTEHUS. Y CKOPEHUE https://m.edsoo.ru/ff0af044
¢BOOOIHOTO ITaIEHUSA
23 Ypok-koHpepeHuus



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

"JIBuKEHUE TEN
BOKPYT
PaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucrema). ["amaktuxu"

Pemenue 3agaq mo
TeMme "Cuia TSDKECTH U

bubmuoreka [JOK

24 3aKOH BCEMHUPHOIO https://m.edsoo.ru/ff0af5f8
TSIroTeHHUS"
[IepBas kocmuueckas
o5 CKOPOCTb. bubnmoreka [JOK
HeBecomocth u https://m.edsoo.ru/ff0af33c
neperpy3Kku
PaBHoBecue
MaTepUAIIbHON TOYKH.
AbcomoTHO TBEPI0E
26 TeJIO. PaBHOBeCIfeIl bubmorexa HOK
. https://m.edsoo.ru/ff0afe36
TBEPJOTO Tela ¢
3aKpeTIEHHONW OChIO
BpalleHus
97 MowmeHnT cuisl. Lentp
TSDKECTH
Pemenue 3amay mo bu6mmoreka [JOK
28 Teme "MOMEHT CHJIBI. https://m.edsoo.ru/ff0b02b
LenTp TsxecTn" 4
IIoarororka k
KOHTPOJILHOM paboTe bubmorexa HOK
29 https://m.edsoo.ru/ff0b040

10 TEME
"MexaHu4YecKoe

8



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

IBIDKEHUE.
BzaumoneiictBue Ten"

30

KontponsHas pabora
10 TEME
"MexaHn4ecKoe
IBIDKEHUE.
BzaumoneiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

31

HNmnynsc Tena.
Nmnynbe cunbl. 3akoH
COXpaHEHHUs
UMITyJbca. YTIPYroe u

HEeynpyroe
B3aUMOo/IeicTBHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

32

Pemenne 3amad mo
Teme "3aKoH
COXpaHEeHUs
uMmmyisca'

bubmuoreka [JOK
https://m.edsoo.ru/ffOb096¢c

33

VYpok-koHpepeHIus
"PeakTrBHOE
JBIKEHUE B MIPUPOJIC
1 TexHuke"

34

35

36

Mexanunueckas pabota
U MOIITHOCTh

Pabota cuibl TsKECTH,
CUJIBbI YIPYTOCTH U
CHUJIBI TPEHUS

JlaGopaTtopHnast pabota
«Omnpenenenue padoOThI
CHWJIBI TPEHUS TIpU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb0db
8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

PaBHOMEPHOM
JBHKEHHUHU TeJIa 110
TOPU30HTAIBHOM
[IOBEPXHOCTU»

CBs13b SHEPruu U

paboThL.
37
ITorennuanpHas
SHEPTHs
Kunernueckas
38 sHeprus. Teopema o bubmmoreka [JOK
KHHETHYECKOM https://m.edsoo.ru/ff0b0c32
SHEPIruu
39 3aKOH COXpaHEHUs
SHEPTUM B MEXAHHUKE
Hcnons3oBaHue
JlaGopaTopHnas pabota
40 «3yuenne 3akona bu6mmoreka [JOK o0opynoBaHus
https://m.edsoo.ru/ffOb12fe IlenTpa «Touka
COXpaHEHUS SHEPTUM
Poctay
KonebarenbHoe bu6mmorexa [IOK
41 JIBU)KEHUE U €T0 https://m.edsoo.ru/ff0b185
XapaKTEePUCTUKH 8
3aryxaroiue
42 KOJIcOaHMSI. bu6mmorexa [IOK
Brinyxnennbie https://m.edsoo.ru/ff0b20f0
KojeOanus. Pesonanc
43 MareMaTU4ecKuii 1
MPY>KUHHBIA MasTHUKH
44 Ypok-uccienoBanue bubmmorexa [JOK

https://m.edsoo.ru/ffOb197a



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

«3aBUCUMOCTh
nepuoia KojaeoaHuit ot
YKECTKOCTH TPY>KUHBI U
MAaccChl Tpy3a»

45

[IpeBpamenue
SHEPTUH MPU
MeXaHUYECKUX
KOJIEOAHHIX

46

JlaGopaTtopHnast pabota
«Onpenenenue
YaCcTOTHI U TIEPHUOIA
KoJIeOaHui
NPYKUHHOTO
MasiTHUKa»

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

47

48

49

JlaGopaTtopHnast pabota
«ITpoBepka
HE3aBHCHUMOCTH
nepuoja konedbanui
rpy3a, IOJBEIICHHOTO
K HUTH, OT Macchl
rpy3a»

MexaHn4ecKne BOJIHEL.
CBoiicTBa
MEXaHUYECKUX BOJIH.
[IpononsHbIE U
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHuus
"MexaHnyecKue
BOJIHBI B TBEPJIOM

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

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



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

tese. CelicMUYeCcKHE
BOJIHBI"

50

o1

52

53

54

55

56

3BYK.
Pacnpoctpanenue u
OTpakeHHE 3BYyKa

Ypok-uccienoBanue
"HabGnronenue
3aBHCHMOCTH BEICOTEI
3ByKa OT YacTOTHI"

I'poMKOCTb 3BYyKa U
BBICOTA TOHA.
AKycTHYECKUI
pe30HaHC
VYpok-koHpepeHuus
"VnbTpa3Byk u
UHOPa3BYK B IPUPOJE
U TeXHUKe"
IToaroroska k
KOHTPOJILHOM paboTe
1o TeMe "3aKOoHbI
COXpaHEHHS.
Mexannueckue
Kosie0aHusl ¥ BOJHBI"

KonTpomnbHas padora
1o TeMe ""3aKOHBI
COXpaHEHHUS.
Mexaanuaeckue
Koae0aHus ¥ BOJHLI"

SJ'ICKTpOMaI‘HI/ITHOC

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

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

bu6mmnoreka [JOK



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

ITOJIC.
:‘)J'ICKTpOMaI‘HI/ITHBIC
BOJIHBI

https://m.edsoo.ru/ffOb2abe

S7

CsoiicTBa
AIIEKTPOMATrHUTHBIX
BOJIH

58

VYpok-koHpepeHus
"[IIkana
AJIEKTPOMArHUTHBIX
BosH. Mcmonn3oBaHne
AJIEKTPOMArHUTHBIX
BOJIH JIJISL COTOBOM
cBsa3n"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2fe6

Hcnonw3oBanu
e
00opyI0BaHUs
LenTpa «Touka
Pocra»

59

Ypok-uccnenoBanue
"N3yuenue cBONCTB
AJIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO
MOOUITBHOTO
tenepona"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agad na
ONpeAeIeHUE YaCTOThI
W JIJTHHBI
3JIEKTPOMArHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas
MIpUPOJIa CBETA.
CkopocThb cBera.
BomnnoBrie cBolicTBa
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d
0



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

62

63

64

HMcTouyHukm cBeTa.
[Ipamonuneitnoe
pacrpocTpaHeHHe
cBeTa. 3aTMEHUS
Counnna u JIyHsl

3aKOH OTpaXEHUs
cBeTa. 3epkaina.
Penrenue 3amau Ha
MPUMEHEHHE 3aKOHA
OTpaKeHHsI CBETa

[Ipenomiienue ceera.

3akoH IMPCIIOMJIICHHA
CBCTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b365
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

66

67

ITomHOE BHYTpEHHEE
OTpPa)KEHUE CBETA.
Hcnonb3zoBanue
MOJIHOTO BHYTPEHHETO
OTpPa)KEHUS B
ONTHYECKUX
CBETOBOJAX

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH yTIia
PEeTOMIICHUS
CBETOBOT'O JTy4a OT
yria MmajeHus Ha
rpaHuie "Bo3ayx-

crexio""

Ypok-koHpepeHuus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

"Ucnonp30BaHuE
MIOJITHOTO BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBA3L"

JInusel. OnTrnueckas

bubmuoreka [JOK

08 cuJia JINH3BI https://m.edsoo.ru/ffOb3f2c
[TocTpoenue
69 HU300pakeHH B bubmorexa OK
P https://m.edsoo.ru/ffOb444a
JMH3aX
JlaGopaTopHnas pabota
"Onpenenenne
bubmuoreka [JOK
¢doKycHOTO
70 https://m.edsoo.ru/ffob420
paccTosiHUS U 6
ONTUYECKOMN CUJIIBI B
coOuparorien TUH3bI"
Ypok-koH(pepeHus
71 "é)HTI/I‘IeCI?I/IS ’ Bubmmorexa LIOK
" https://m.edsoo.ru/ff0cOa7e
JIMH30BBIE TPUOOPHI
bu6mmoreka [JOK
I'ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
CUCTEMA. 3peHue 4
VYpok-koHpepeHuus
73 "edexTol 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue 6emnoro
bu6mmorekxa [IOK
74 CBETa B CIIEKT.

OnpiTel HeroTOHA.

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CrnoxeHnue
CHEKTPaJIbHBIX I[BETOB.
Hucnepcus cBera

75

76

77

JlaboparopHas paboTa
"OnbITH 11O
pa3IoKEHUI0 OEIoTo
CBETa B CIIEKTP U
BOCIIPUATHUIO LIBETA
MPEIMETOB MPHU UX
HAOJI0/ICHUU Yepe3
[BETOBbIC (QMIBTPHI"
YPpOK-IpaKTUKYyM
"BonHoBbIE cBOICTBA
CBeTa: IUCIepCHs,
uHTepdepeHIus u
nudpakus"”

Omnsitel Peszepdopaa u
TTaHeTapHasi MOJIeIb
aToma

bubmuoreka [JOK
https://m.edsoo.ru/ffOcOe2a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynats! bopa.
Mopaens aroma bopa

79

80

81

Hcnyckanue u
IIOTJIOIICHHE CBETA
atomoM. KBaHTEI.
JInHelyaTeie CIIEKTPBI
YpOK-IIpaKTUKYM
"HabGmnroneuue

CHEKTPOB UCITyCKaHUS"

PagmnoakTuBHOCTE U €€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1550

bu6mmnoreka [JOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

BH/JIbI
CtpoeHune aToMHOTO

82 apa. Hykomas bu6mmoreka [JOK

https://m.edsoo.ru/ffOc18ac
MOJIeTTh
PagnoakTuBHEBIE
83 e — bu6mmoreka [JOK
https://m.edsoo.ru/ffOclal4
N3oTomnsl
Pemenne 3agad mo

84 TeMe: bubmuoreka [JOK
"PaanoakTUBHEIE https://m.edsoo.ru/ffOclb4a
npeBpaiieHus"

85 [Tepuon monypacmana
Ypok-koHpepeHIus

86 "PagmoakTrBHEBIC bubmuoreka [JOK
W3JIyYEHHUS B IPUPOJE, https://m.edsoo.ru/ff0c2126
MeIUINHE, TEXHUKE"

SnepHbie peakiuu.

87 3aKOHBI COXPAHEHUS bubnunoreka [JOK
3aps0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCE
DHeprus CBA3U

88 aTOMHBIX sA1ep. CBs3b bubmorexa LIOK

https://m.edsoo.ru/ff0cld7a
MacChl U DHEPTHH
Pemenue 3amay mo

89 TteMme "SnepHble
peakuun"

90 Peaxnuu cuHTe3a 1 bu6mmoreka [IOK

JIeTICHUS SITED.

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Hcroynuku sHeprun
CouHiia 1 38631

91

Ypok-koHpepeHuus

"SI nepHast SHEepreTuKa.

JencTBus
paTuOaKTUBHBIX
U3ITy4YEHUI Ha KUBbIE
OpraHu3MbI"

92

93

94

ITonroroBka k
KOHTPOJIbHOM pabore
1o TeMe
"DJIeKTPOMarHuTHOE
noJie.
DJIEKTpOMarHUTHBIE
BOJIHBL. KBaHTOBBIE
sBICHUS"

KonTponbnas pabota
10 TeMe
"DNeKTpOMarHuTHOE
noJie.
DNeKTpOMarHuTHHIE
BOJIHBI. KBaHTOBBIE
SBJICHUS"

IToBTOpEHME,
00o01eHue.
JlaBoparopHble
paboTHI 1O KypCy
"B3auMoaenCcTBIE

Tex"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

95

96

97

IToBTOpEHUE,
000011teHne. Pentenne
pPacYeTHBIX U
KayeCTBEHHBIX 3a/1a4
o TeMe "TernnoBbie
npoiecch”

[ToBTOpEHME,
000011IeHne. Pentenne
PacYeTHBIX U
KayeCTBEHHBIX 3a/1a4
no teme "KIIJ]
TEIUIOBBIX
nBurareiei”

[ToBTOpEHHE,
000011IeHne. Pentenne
pacyeTHBIX U
KaueCTBEHHBIX 3a]1a4
no teme "KIIJ]
AJIEKTPOYCTAaHOBOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

98

IToBTOpEHUE,
00o0011IeHHE.
JlaGopaTopHbie
paboTHI 10 KypCy
"CBeToBbI€ SIBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52

Hcnonbp3oBanu
e
000opyI0BaHUS
LenTpa «Touka
Pocrax

99

IToBTOpEHue,
00o061enue. Padora ¢
TEKCTaMH TI0 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

IToBTOpEHUE,
100 00001tenne. Padora ¢
TEKCTAMH 110 TEME

"Konebauus 1 BOJIHEL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

IToBTOpEHME,
101 0000menne. Padora ¢
TEKCTAMU 110 TEME

"CBeTtoBEbI€e aBiIeHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

IToBTOpEHME,
0000menue. Pabora ¢
102 TEKCTaMHU 110 TEME
"KBanToBas u snepHas
¢duzuka"

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






