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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢u3nke Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs COCTaBJICHA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSA Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, mipeacTaBieHHbIx B DT'OC 00O, a Takxke
c yu€roM (enepasbHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenuuu
npenojilaBanus yaeoHoro npeameta «Duszukay.

Conmepxanue mporpaMmbl MO0  (U3MKE HampaBiIeHO Ha (QopmupoBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gbu3MKKM Ha NESITeNbHOCTHON OCHOBe. B mporpamMme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma mo ¢u3NKe yCTaHaBIMBACT paclpelielieHue y4eOHOro Marepuania Io
rojaM oOydeHust (1o KjaccaM), MpejJiaraeT NMPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ 1EJIbI0 OKA3aHUS METOJAMYECKOM MOMOITU
YUUTEIIO B CO3/IaHUU paboueil MporpaMmbl 1o y4eOHOMY TIPEMETY.

®duzrka ABISETCS CUCTEMOOOPA3YIOIIUM I E€CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUI,
M3y4aeMbIX XUMHEHN, OUOI0THEH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEIOCTABISIET HauOoyee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOT0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Omna w3 THaBHBIX 3aad (PU3MYECKOro OoOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJIAraeT OBJIAJCHHUE CIETYIOIINMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

° HAay4YHO OOBSICHSATH SIBJICHUS,
o OLCHUBATH U ITIOHUMATb O0COOCHHOCTH HAaY4YHOI'O UCCICIOBAHMA;
o HHTCPIPCTUPOBATL JAHHBIC M HCIIOJIb30BATh HAYYHBLIC JOKA3aTCIbCTBA IJIA

MOJTYYEHHUSI BEIBOJOB.
[enu nzydyenus GU3MKU Ha YPOBHE OCHOBHOTO OO0IIEero 00pa3oBaHuUs OMPEICIICHbI
B Konuenuuu npenopaBanusi yueOHoro npenmera «Pusnkay B 00pa3zoBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanuu, peau3yIoLmx OCHOBHBIE
oOmieoOpazoBaTrenbHble  MPOTpaMMbl, YTBEpX)AEHHOW pemeHueMm Kosuteruu
MunuctepcTBa nipocBenienus Poccuiickoit deneparuu (IpOTOKOJ OT 3 pexadps
2019 r. No [IK-4BH).

eaun nzyyenuss Gusnku:



. npuoOpeTeHne WHTEpeca W CTPEeMIICHHS OOydYalomuxcs K HaydYHOMY
U3YUYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJe MO3HaHWs U (HOPMUPOBAHUE
UCCJIEI0BATEILCKOIO0 OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

. (dopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOEHHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

. dbopMupoBaHrEe TMpEACTaBICHUN O poiu (U3MKUA [Js Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHME  TPEACTaBICHHUM O  BO3MOXHBIX  cdepax  Oymaymiei

npopeCCHOHAILHON  JCATEIBHOCTH, CBA3aHHOW C (U3MKOH, TMOArOTOBKA K
JabHEeHIIeMy 0O0yYCHHIO B 3TOM HalpaBJICHUH.

JIOCTIOKEHHME 3TUX IIeJICH MpOrpaMMbl M0 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00CCTICUNBACTCS PEIICHUEM CICAYIOMUX 3a1a4:

. MpUOOpETEHNE 3HAHUHM O AUCKPETHOM CTPOCHHUH BEILIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

. npuoOpeTeHNEe YMEHHI ONMHUCHIBaTh U OOBSICHIATH (PU3NUYECKUE SBIICHUS C
WCIIOJIb30BAaHUEM IIOJyUYECHHBIX 3HAHUU;

. OCBOEHME METOJOB pEUICHUS MNPOCTEHMIIMX  pPAcYETHBIX 3aJady C
VCIIOJIb30BaHUEM (du3nUecKux MOJENEN, TBOPYECKUX 51
IIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUN HAOJIOJIaTh MPUPOJHBIEC SBJICHUS U BBINOJHATH OMbBITHL,

n1abopaTtopHble pabOThl M IKCIEPUMEHTANBHBIE UCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTEITLHBIX PUOOPOB;
. OCBOCHHE TPUEMOB PabOThl ¢ WHMOpMaIUeln (HU3NIECKOTO COACp>KaHUs,
BKJIIOYasT WHAOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (HU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;
. 3HAKOMCTBO €O chepaMu MpodheCCUOHAIIBHOU JeATeIbHOCTH, CBSI3aHHBIMU C
GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
bu3MYeCcKO HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus otBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEl0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemsiii B mporpamme o Gu3nKe nepedeHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMCHJATEIbHBIA XapaKTep, Y4YUTEIb JeJaeT BBIOOP MPOBEACHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

dusznka — Hayka O mnpupoxe. SBieHusa npupoxasl. DusnUeckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeanunHbl. M3mepenne puzndeckux BeanunH. Guznyeckue npudopsol.
[TorpemHoCcTh H3MEpeHU. MexayHapoaHas CUCTEMA €IMHMII.

Kak ¢u3uka w© Jpyrue  eCTECTBEHHbIE HAayKd  H3y4yalOT  IPUPOAY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.
1. Mexannueckue, TeIIOBbIE, AIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. ®dusnyeckre NnpuOOpsl U Mpoleaypa MPSMbIX HU3MEPEHUN aHAJIOTOBBIM U

UU(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1 Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

2 N3mepenue paccTossHUM.

3. N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeJa.

4 Onpenenenne pa3MepoB MajbIX TEI.

5 W3mepenne TeMriepaTypbl IIpM IOMOIIM JKMJIKOCTHOIO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBHI.

6. [IpoBeneHne ucciaenoBaHus MO IPOBEPKE TUIOTE3BI: JAJIbHOCTH IMOJETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.
Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepsbl. OIBITHI, TOKa3bIBAKOLIUE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH IBMKEHUS YACTUI] C TEMIIEPATYPOI.
bpoyHoBckoe aBmxenue, auddysua. BzaumonelcTBue YacTHll BEIIECTBA:
MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILIECTBA: CTPOEHUE Ta30B, >KMIKOCTEW M TBEPIBIX
(kpucTayuinyeckux) Teil. B3auMocBsi3b MexXay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. Ha6nronenue 6poyHOBCKOTO IBYKCHHSI.

2. Habmonenue nuddysumn.

3. Hab6nronenue siBieHM, 0OBSICHIIONUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM

qaCTHull BEIICCTBA.



Jlabopamopuvie pabomul u onvimaol.

1. OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduii).
2. OnbITH 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Pa3nea 3. JIBuskeHue 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe ABMKeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE ABMKeHHE. CKOPOCTb.
CpenHsasi CKOpOCTh NpPH HEPAaBHOMEPHOM JABWKEHHMH. Pacu€r myTw u BpemMeHU
JBH>KCHUSL.

SBnenne nHepuny. 3aKOH HHEpIMHU. B3auMoelcTBrE Tell KaK MPUYMHA U3MEHEHUS
CKOpPOCTH JIBHKEHHS Tesl. Macca kak Mepa MHEpTHOCTH Tena. [oTHOCTh BemecTra.
CBsi3b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlIeCTBA.

Cuita Kak XapakTepuCcTUKa B3auMozeicTBus Ten. Cuia ynpyrocTd u 3akoH ['yka.
M3mepeHne cuilbl C MOMOIIBIO IUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux IaHetax. Bec tema. HeBecomocts. CrokeHue cui,
HaIlpaBJICHHBIX IO OJHOM npsiMoi. PaBHoencTBytomas cuit. Cuita Tpenuns. Tpenune
CKOJIBKEHUSI U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1 HaOnronenne MexaHn4ecKoro ABMKEHUS Tela.

2 N3mepenre CKOpoCTH NPSIMOITUHEUHOTO JIBUKEHHS.

3 HaOnronenue siBieHUs] THEPIUU.

4. Hab6nronenue n3aMeHeHusi CKOpOCTH TPU B3aUMOJICHCTBUU TE.

5 CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.

6 CiioxeHne CHiI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBMKEHHUSA (IIapuKa B >KUIKOCTH,
MOJICITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).

2. OnpeneneHue cpeaHed CKOPOCTH CKOJbXKEHUS Opycka WM IapHKa I10
HAKJIOHHOM IJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIONINE 3aBUCHUMOCTh pacTsbkeHus (jedopmariun)
MPYKUHBI OT MPUIIOKESHHOUN CHUJIBI.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIb TPEHUS CKOJIBKEHUS OT Beca

T€JIa U XapaAKTePpa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenue. CriocoObl yMEHBIICHHS W yBEJIWYCHUs JaBiieHus. [laBnenue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, Temmeparyphl. llepemaya maBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMU W ra3zamu. 3akoH [lackans. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuwHBI. ['mapocratnueckuit
napajgokc. Coobrmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u armocdepHoe naBieHue. [IpuduHBI CyIIECTBOBaHUS
Bo3aymHON o0onouku 3emyd. OnbiT Toppuuennu. M3mepenue armocdepHOro



JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepPHOTO TABJICHHUS.

JlelicTBre JXKUAKOCTM M rasa Ha IOrpy:KEHHOE B HUX TelOo. BriTankusaronias
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.
Hemoncmpauuu.

1 3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEepaTyphl.

2 [lepenaua naBiIeHUS JKUIKOCTHIO U Ta30M.

3 Coo0maromuecs Cocy/ibl.

4. I'mapasnuueckunii mpecc.

5 [IposiBnenue nencTBus aTMOC(EpHOTO TaBICHHUS.

6 3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI OT 00BhEMA MOTPYKEHHOMN YacTh Teja U
MJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYciioBue 11aBaHus TEN: MJIABAHUE WIIM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIICHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OnpeneneHre BHITAUIKABAIONIEN CUJIBI, IEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE
B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbL, IEMCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MacChlI TEa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,

JEHCTBYIOLIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
TeJa U OT IVIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBaHre apeomMeTpa Ui KOHCTPYUPOBAHUE JIOJIKH U OIIPEEIICHHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[TpocThie MeXaHU3MBI: pblyar, 0J0K, HAKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBeCHS
pblyara. [IpuMeHenue nmpaBuiia paBHOBECHUS pbldara K OJI0Ky. «30J10TO€ MPABUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas sHeprusi. Kunernueckas u noreHunaibHasg s1Heprus. [Ipespanienne
OTHOTO BHMJIA MEXAHWYECKOM JHEPruu B APYrod. 3aKOH COXPAaHEHUS DHEPIUU B
MEXaHUKE.

Hemoncmpayuu.

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Onpenenenue paOOTHl CHIIBI TPEHUS! MPU PAaBHOMEPHOM JBMKEHHUU TeJa IO
TOPU30HTAIIBHOU TOBEPXHOCTH.

2. Hccnenosanue ycinoBui paBHOBECHS pblyara.



3. N3mepenne KII/] HakIOHHON INTIOCKOCTH.
4. N3yueHune 3aK0HAa COXpPaHEHMs] MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3nea 6. TenyioBbIe AIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONBITBI, MOJITBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUS] MOJICKYJISIPHO-KUHETUUECKOM TEOPUH.

Mopnenn  TBEPHOro, HKHAKOrO M  Tra3o00pa3HOr0  COCTOSHUWA  BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHN€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.
Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCThIO TEIJIOBOIO JABUKECHHS YACTHII.
BryTtpennsis sueprust. CriocoObl H3MEHEHHS BHYTPEHHEH SHEPTHUH: TeIUIoNepeaayda
U coBeplIeHue paldoThl. Buabl Terionepenaun: TEIUIOMPOBOJHOCTh, KOHBEKIIHS,
U3IIyYEHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BewlecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBinenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTABJICHUS.

BrnaxnocTts Bo31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Tpuniuner padoTs! TerwtoBbix apurarencit KI1J[ remnoBoro neuratens. TernoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.
Jemoncmpayuu.

1 Ha6nronenue 6poyHOBCKOTO IBUKECHHUS.

2 Habmonerune nuddysun.

3. HaOnronenue siBjieHU cMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.

4 HaGnronenue TenyioBoro paciiupeHus Tedi.

5 W3menenue naBieHus rasa NpU U3MEHEHHH OObEMa M HArpeBaHUM WM

OXJIaXKICHUH.
6. [IpaBuna n3MepeHus TeMIepaTyphl.

7. Bunsl Tenonepenaum.

8. OxJtaxkieHue npu COBEpUICHUU paOOTHI.

9. Harpesanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMH.

10.  CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHBIX BEIICCTB.
11.  HaOmroneHue xumneHus.
12.  HaGmroneHue mocTosHCTBA TeMITepaTyphl P TIaBJICHUH.



13. Mojenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnsie padomul u onvimel.

1. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIA MJIM caxapa.

3. OnbITel 110 HAOMIOJEHUIO TEILUIOBOTO PACIIMPEHHUS] Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue gaBjieHUs BO3yXa B Oa/IOHE MINPUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro 00bEéMa
Y HarpeBaHMsI WM OXJIAXKICHUS.

6. [TpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOWKA YKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnronenue wu3MeHeHHs BHYTPEHHEW DSHEpPruM Tella B  pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJIOJHON U

ropsiuer BOJIBL.

9. Omnpenenenre KOJUUECTBA TEIJIOTHI, MOJTYYEHHOTO BOAOU MPH TEIIIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIWJIMHIPOM.

10.  OmnpeneneHue yneIbHON TEINIOEMKOCTH BEILIECTBA.

11.  HccnepnoBaHue nponecca UCIapeHHUsl.

12.  OnpexneneHue OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.  OmpezeneHue yAeIbHON TEMIOTHI IUIABJICHUS JIBJA.

Pazges 7. JjekTpuiecKkue 1 MAarHUTHbIC SIBJICHUSI.

Onektpu3anms Tenl. J[Ba poaa dSIIEKTPUYECKHX 3apsAnoB. BsammopnencrBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEIIAMU).
Onextpudeckoe mnose. Hampsk€HHOCTh 3iekTpuuyeckoro mnois. IIpuHmun
CYIEPHO3UILINU ANEKTPUIECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn »snexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JIIEKTPUYECKHM  3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOTro ToKa. MICTOUHHUKHN
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTpUYECKOTO0 TOKa (TEMIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJKOCTSAX U raszax.

Onekrpuyeckas uenb. Cuiia Toka. DeKTpuyeckoe HanpsbkeHne. COpOoTUBIIEHUE
IIPOBOJHUKA. Y IEJIbHOE CONMPOTUBJIEHUE BelecTBA. 3aKkoH OMa JiJ1s yd4acTKa LEu.
[locnenoBarenpHOE M NTApaAUIEIbHOE COCTUHEHUE ITPOBOIHUKOB.

PaboTa u MOIITHOCTB 3JIEKTPUUYECKOTO TOKA. 3akoH J[xoyns—Jlenna. Dnexkrpuyeckue
LEMU U TOTPEOUTENHN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[ToctostHHBIE MarHuThl. B3anmMoAeHCTBHME NOCTOSHHBIX MAarHUTOB. MarHutHOe
nose. MaruutHoe mosie 3eMJIM W €ro 3HaueHwe s Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJE ANEKTPUUYECKOro TOKaA. [[puMeHenne aneKTpoMarHuToB



B TEXHUKE. J[efICTBME MATHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOI'O  TOKa. [crmosb30BaHME  3JIEKTPOJABMIareiled B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OneiTel @apajnes. SBieHHE 3IEKTPOMArHUTHOM uHAyKuuu. IIpaBuno Jlenua.

DnekTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

1. DJIeKTpU3aLIUS TEJl.

2. JIBa poJia 3JIEKTPUUYECKUX 3apS0B U B3AUMOJCHCTBUE 3aPSKEHHBIX TEJ.
3. Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.

4, DJIEKTpOCTaTUYECKask UHAYKIIUS.

5. 3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJI0OB.

6. ITpOBOIHUKY U JUAJIEKTPUKH.

7. MoaennpoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.

8. M cTOYHUKH ITOCTOSIHHOTO TOKA.

9. JIlencTBUS NEKTPUUYECKOTO TOKA.

10.  DJEKTPUYECKUI TOK B KHUJIKOCTH.

11.  T'a3oBbIl pa3psia.

12.  HM3mepeHue cUibl TOKa aMIIEPMETPOM.

13.  M3mepeHue 3eKTpUYECKOro HApsiKEHUS BOJIBTMETPOM.

14.  Peoctar u MarasuH CONpOTUBIICHUM.

15.  BzamMmojelicTBHE OCTOSSHHBIX MAarHUTOB.

16.  MojaenupoBaHre€ HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MarHuTa.
17.  MopnenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

18.  OmmIT Dpcrena.

19.  Mar"uTHOE 1oJjie TOKa. DJIEKTPOMAarHuT.

20.  JleWicTBME MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

21.  DJEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue sIBICHUS SJIEKTPOMArHUTHOU UHAYKITUU.

23.  Omnbrter Dapanes.

24,  3aBHCHMOCTH HallpaBJICHWs HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

25.  DIEKTPOTeHEPaTOp MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.

1. OnpITel 1O  HAOMIOACHUIO DJCKTpHU3AlMM TN HMHAYKIMCH U TIpH
COINPUKOCHOBEHHUH.

2. HNccnenoBanne AEUCTBUSA DJIEKTPUUECKOTO TIOJS HA TPOBOAHUKUA U
JTIADJICKTPUKH.

3. Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON LEITH ITOCTOSHHOTO TOKA.

4. N3mepenue u peryampoBaHue CHIIbI TOKA.

5. N3Mmepenne u peryJimpoBaHUE HAIIPSKEHHUS.



6. Hccnenopanne 3aBUCHMOCTH CWIIBI TOKA, HAYIIETO 4YEPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JJIMHBI, IJIONIA1 ITONEPEYHOr0 CEUCHUSI U MaTeprala.

8. [IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUM NOPU  MOCIEA0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. [IpoBepka mnpaBuia g CHJIBI TOKAa MPH MAPAIIIETBHOM COEAUHEHUU
PE3UCTOPOB.

10.  Omnpenenenue padbOTHI IEKTPUUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.

11.  OnpexesieHre MOIIHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMOMN Ha PE3UCTOPE.
12.  HccnepgoBaHue 3aBUCHMOCTH CHJIBI TOKa, HWIYLIETO YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13.  Omnpenenenue KIIJ[ narpeBares.

14.  HccrnenoBaHre MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  M3ydyeHre MarHMTHOTO MOJIsl TOCTOSIHHBIX MArHUTOB MIPU UX O0BEIUHEHUN U
pa3aenaeHuH.

16.  HccnenoBanue QerCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJICUCTBUS KATYIIKA
C TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KATYIIIKE.

18.  M3ydeHwue neicTBUSA MAarHUTHOTO TOJIST HA MPOBOJHUK C TOKOM.

19.  KoHctpynpoBaHue u uzydeHue paboThl AIEKTPOIBUTATEINS.

20.  W3mepenue KIIJ] 35mekTpoaBUTraTENbHON YCTAHOBKH.

21.  OmpITBl MO HCCIENOBAHUIO SIBJICHUA JJCKTPOMArHUTHOM HWHIYKIIWU:
MCCIICIOBAHUE U3MEHECHUHM 3HAYEHHS U HAPABICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznesn 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe  aBmkeHwe. MarepuanbHag — Touka. (Cucrema  OTcyérta.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEITHOE ABMKeHHe. CBOOOAHOE TajicHuE.
OmnbiTel ["anunes.

PaBHOMepHOE JnBUXKEHHME MO OKpyxkHocTu. [lepmon u wyacrota oOpalueHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepBeii 3axkoH Hprorona. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWIa TPEHHUSI CKOJIBXKEHUS, CUJa
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUSL.



Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOrO MaJeHUsI.
JIBrxenune manet Bokpyr CousHna. [lepBas kocMuueckast ckopocts. HeBecomocTh
U NIEPETPY3KHU.

PaBHOBecue wmarepuanbHOil Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.
Nmnynsc Tena. W3meHenne wummysnbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsKECTH, YyNPYrocTH, TPEHUS.
Csa3p sHeprum u paboThl. [loTeHUManbHash B3HEpPrUs Tena, MOAHITOrO Haja
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGnronenne MexaHWYeCcKOro NBIDKCHHS Tela OTHOCHTEIBLHO Pa3HBIX Tel
OTCUETA.

2. CpaBHeHHE TIyT€M M TPACKTOPUM JBMIKEHHS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIbHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHne ckopoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBHXKCHUSL.

4. UccnenoBanue npu3HaKkoB PaBHOYCKOPEHHOT'O IBUKEHUS.

5. HaOnronenue ABMKEHUs TeJia MO OKPY>KHOCTH.

6. Habmronenne MexaHWYECKHUX SIBJICHUH, MPOUCXOJAIIMX B CHCTEME OTCUéTa

«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJa OT MACCHI TeJIA U JICUCTBYIOIIEH HA HETO CUJIBI.
8. Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBHUH TEII.
9. N3meHneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

10.  Ilepemaua mMmyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

11.  IIpeoOpa3zoBaHus 3HEPTUM NPU B3aUMOICUCTBUU TEll.

12.  CoxpaHeHHE UMITYJbCa IPU HEYNIPYTrOM B3aUMOICHCTBHH.

13.  CoxpaHeHMEe UMITYJIbCa IPU a0COITIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14.  HaOmroneHue peakTUBHOTO JIBUYKEHUSI.

15.  CoxpaHeHHe MEXaHUYECKOW SHEPrUuu Mpu CBOOOAHOM IaJICHUU.

16.  CoxpaHeHME MEXaHWYECKON SHEPIHH IpPH JABWKEHUHU TeJla MOJ JeUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaul.

1. KoHcTpynpoBaHre Tpakra il pasroHa W JaJIbHEHIIEro PaBHOMEPHOIO
JBKEHUS IAPUKA WIH TETIEKKU.

2. OnpeneneHue CpeHEM CKOPOCTH CKOJIBKEHUST Opycka WM JBHXKCHUS
HIapyKa M0 HAaKJIOHHOM IIOCKOCTH.

3. OnpeneneHrne YCKOPEHHsI Tejla NpPH PABHOYCKOPEHHOM JBMKEHUHU IIO
HAaKJIOHHOM IJIOCKOCTH.



4. HccnegoBaHue 3aBUCMMOCTH IMYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka runoTe3bl: €ciiu NPy paBHOYCKOPEHHOM JIBUXKEHUHU 0€3 HayaIbHOM
CKOPOCTH IYTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIHOTO JaBJICHHUS.

7. Onpenenenne kK0dPPUIMEHTA TPEHUS CKOTBKEHUSI.

8. Onpenenenne KECTKOCTU IPYKUHBI.

9. Omnpenenenre paOOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHUU TeJa IO

TOPU30HTAIBLHOM TTOBEPXHOCTH.

10.  Omnpenenenue pabOTHl CHJIBI  YIOPYrOCTH TMpU  TOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABHIKHOI'O Y MOABHYKHOI'O OJIOKOB.

11.  M3ydeHue 3aKOHA COXPAHEHHUS SHEPTUU.

Pa3nen 9. Mexanunuyeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUN: TIEPHOI,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPIUM NPU KOJIeOATEIHLHOM JIBUKEHUH.

3artyxaronue kosieOanus. BoiHyXkeHHbIe KojieOaHus. Pe3sonHanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJH. [I[poonbHbIe M monepeyHbie BOIHEL. [[nuHa
BOJIHBI M CKOPOCTh €€ paclnpoCTpaHeHUs. MeXaHn4eCKrue BOJIHBI B TBEPAOM TEJIE,
CEHCMHYECKHE BOJIHEI.

3Byk. I'pomkocTh 3Byka W BbicoTa TOHa. OtpaxeHue 3Byka. WHPpa3Byk u

YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koseOaHui Ted 104 IEHWCTBUEM CHUJIBI TSHKECTH Y CHUJIBI
YIPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOntonenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

4, PacnipocTpanenue npooabHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).

5. Habmronerune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHI PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenre 4acTOThI U MEpUOAa KOJIeOaHUN MaTEMAaTUYECKOTO MasTHUKA.
2. Omnpenenenre 4acTOThI U MEpUOIa KoJIeOaHUHN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NEpUOAA KOJIOaHMM MOJBEUICHHOTO K HUTH
rpy3a OT IJIUHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOia KoJieOaHUM NPYKMHHOTO MasiTHUKA OT
Macchl rpysa.

5. [IpoBepka HE3aBUCUMOCTH IepHoJa KoieOaHUM TIpys3a, MOJBELIEHHOTO K

HUTHU, OT MACCHI Ipy3a.



6. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEPUO/Ia KOJICOAHUN MPY>KUHHOTO
MasTHUKA OT MacChl I'Py3a U KECTKOCTH NPYKUHBI.

7. N3mepenue yckopeHusi CBOOOHOTO MaeHUs.
Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMArHUTHOE ToJe. DJIEKTPOMarHuTHHIE BOJIHBL. CaoiicTBa

ANEKTpOMarHuTHhIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1. CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CcBOIICTBa CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. N3yyenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIIbIO MOOWJIBHOIO
TenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass monenb cBeta. Mcrounuku cBeta. IIpsMonmHEWHOE pacnpocTpaHEHUE
ceera. 3atMenus Connua u Jlynsl. Otpaxenue cBeta. [Inockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomiienue cBera. 3aKOH MpesioMiieHus: cBeTa. [[0JIHO€ BHYTpEeHHEE OTpaKEHUE
cBeta. lVcmosib30BaHWE TOJHOTO BHYTPEHHErO0 OTPaXEHUS B  ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nunH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cuctema. bin3opykocTs U JallbHO30PKOCTb.
Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHNE CEeKTpaIbHbIX
1BETOB. /lucnepcus cera.

Jemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne nzo0pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOI.

Xon nyyei B coOuparolei JImHse.

Xoq y4yer B pacCEenBAIOILIEH JINH3E.

[Tony4yenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopensb riasa.

Paznoxenue 6e50oro cBera B CIEKTp.

12.  Ilomyuyenue Genoro cBera Mpu CJI0KEHUHU CBETA Pa3HBIX 1[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. Uccnenoanne 3aBUCMMOCTU yIJIa OTpPa)XKEHUsS CBETOBOTO Jydya OT yria
naJIeHusl.

W 0 N Uk WwWwN e

(IR
= O



2. N3ydenne xapakTepuCTHK N300pakeHUs MIpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCHUMOCTH yIJia MPEOMJICHHS CBETOBOTO Jiyda OT yrija
NaJIeHUs] Ha TPAHMIIE «BO3TyX—CTEKIION.

4. [Tonyyenue n300pakeHUii ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI.

5. OnpeneneHre (QOKyCHOIO pacCTOSIHUS M ONTUYECKOH CHIIbl coOHparomien
JMH3BIL.

6. OMnBITHI IO PA3I0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITEl 1O BOCHPHATHIO I[BETa MPEAMETOB NpPU HUX HAOIIOACHUU Yepes

I[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBanroBble IBJIEHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mogjens atoma bopa.
HcnyckaHue 1 NMorioeHne cBera aroMoM. KBaHThl. JIMHeUaThie CIEKTPHI.
PanuoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-uznydenus. CTpoeHre aTOMHOIO Sipa.
Hyxionnass monens aromHoro sapa. M3oromsl. PagnoaxTrBHBIE mIpeBpaiieHus.
[lepnon nmosrypacnaa aTOMHBIX SAED.

SnepHbie peakuun. 3aKOHBI COXPAaHEHU 3apSA0BOTO U MAaCCOBOTO YUCEI. DHEPrus
CBSI3U aTOMHBIX siiep. CBsI3b MacChl U SHEPruu. Peakiiuu cUHTe3a U ICJICHUS A1IEp.
Ncrounuku sneprun ConHIa U 3BE3.

Snepnas osHepretwka. JIeMCTBHS paJMOAKTUBHBIX W3JIyYCHUM Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1 CnexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

2 CriexTpbl pa3IM4HbIX ra30B.

3 CnekTp Bogopoa.

4. Ha6nronenue tpekoB B kamepe Bunbcona.

5 PaboTa cuéTunka HOHUBHPYIONTUX U3ITYUCHUH.

6 Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopusie pabomul u onvimel.

1. HaOntoneHue CrjiomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

2. Hccnenoanne TpeKOB: U3MEPEHUE SHEPTUH YACTULBI IO TOPMO3HOMY ITyTH
(o doTtorpadusam).

3. N3mepenue pagnoakTUBHOTO oHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAIOIUMN MOAYJIb MpPEAHA3HAYEH JI1 CUCTEMATH3aluu U
0000LIEeHHS MPEIMETHOTO COAEPKAHUS U ONBITA JESATEIIbHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (PU3MKH, a Takke A MOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 9K3aMEHY 10 (pu3uke ajis 00y4yarolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN IpeIMeET.

[Ipn wW3yyeHHWH MAHHOTO MOXYJS PEANU3YIOTCSd M CHCTEMATH3UPYIOTCS BHJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBaAETCs JOCTUKEHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs



€CTECTBEHHOHAYy4YHasi IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSAMH OOBACHATH (pusmyeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHATBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pa3/iesa pealln3yeTcs 3a CUET
TOT0, YTO OOYYAIOLIMECS BBIMOJHSIOT 3a1aHUs1, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHMM pacliO3HABaTh U HAYYHO OOBICHATH (PU3MUYECKUE
SABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

WCITOJI30BATh HAYYHBIE METO b UCCIICAOBAHMS (PU3NUECKUX SBJICHUHN, B TOM YHCIIC
JUTSL IPOBEPKH TUIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOoOJiee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3IUYHBIX NCTOUHUKOB
SHEPrUM HA OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU

N3ydenne pu3nku Ha ypOBHE OCHOBHOIO 001ero oOpa3oBaHHs HANpaBiICHO Ha
JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U TMPEIMETHBIX 00pa30oBaTEIbHBIX
PE3yIIbTaTOB.

B pesynbraTe m3yueHusi (QU3MKH HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Y
oOy4arorierocsi OyayT copMUpOBaHBI CIASAYIOMNUE JTUYHOCTHBIE PE3yJIbTaThl B
94acTu:

. 1) naTpuOTHYECKOT0 BOCIIMTAHMS:

. — TMpOSIBICHWE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

. — IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHUSAM POCCUNCKUX YIEHBIX --(U3UKOB;
. 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

. — FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX€HUU OOIIECTBEHHO 3HAYMMBIX

W 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKAM MPUMEHEHUEM JTOCTHXEHUIN
busuKy;

. — OCO3HAaHHME BAXHOCTHU MOPAIBbHO--3TUUYECKUX MPUHIUAMNOB B ACATEIbHOCTH
Y4EHOTO;

. 3) 3cTeTH4eCKOTro BOCIIUTAHMSA:

. — BOCHIPHATHE 3CTETHUYECCKUX Ka4eCTB (PU3MUECCKON HAYKH: €€ rapMOHUYHOTO
MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

. — OCO3HAHUE IIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOIO WHCTPYMEHTa

IIO3HAHHUS MHpPA, OCHOBBI DPAa3BUTUS TEXHOJOTMH, BAXKHEHWILIECHW COCTAaBIIAIOLICH
KYJbTYPBHI;

. — pa3BUTHE HAay4YHOU JIF0OO3HATENLHOCTU, UHTEpPECa K MCCIECN0BATEIbCKON
JEATEIIbHOCTH;

. 5) <¢opmupoBaHusi KYJbTYPbl 310POBbSI W 3MOLHMOHAJBLHOIO
0J1aronoJIy4us:

. — OCO3HaHHME IIEHHOCTH 0e30MacHOro olpasza »KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

. — copMUpOBaHHOCTh HaBbIKa pedeKkcuu, MPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

. 6) TPy10BOr0 BOCTIMTAHUSI:

. — aKTHBHOE y4YacTHE€ B PCUICHHH MPAKTUYECKUX 3a7ad (B paMKaX CEMbH,

oOpa3oBaTenbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;



. — WHTEPEC K MPAKTUISCKOMY U3yUCHUIO MPOdeCcChid, CBSI3aHHBIX C (DU3UKOMH;
. 7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

. — OpHUEHTAIUsl Ha MPUMEHECHHE (PU3MUECKUX 3HAHWUU JIJIS PEIICHHS 337a4 B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH X BO3MOXKHBIX
MOCIICICTBUI JIJI1 OKPY>KAIOILIEH CPEIbl;

. — OCO3HaHME TJI00ATBHOTO XapaKTepa PKOJOTHUYECKUX MPOOJIeM B MyTeH UX
pELICHUS;

. 8) ajanTauuu K U3MEHAKIIUMCH YCJIOBUAM COLUMAJIBLHON U MPUPOTHON
cpeabl:

. — TOTpeOHOCTh BO B3aMMOJICMCTBUM IIPH BBIMOJHEHUH HCCICIOBAaHUN U
MPOCKTOB (PM3NUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JPYTHX;

. — TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YEpE3 MNPAKTHYECKYIO
JIEATEIILHOCTD,

. — mnoTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUW, B TOM 4YHCIE
dbopMyIUpoBaTh UACH, TOHATHUS, TUIIOTE3bI O GPU3UUECKUX OOBEKTAX U SABJICHUSX;

. — O0cO3HaHHE JASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B
00JacTH (PU3HKWY;

. — IUITAHUPOBAHUE CBOETO Pa3BUTHUSI B MPUOOPETCHUM HOBBIX (PUBHMUECKUX
3HAHUU;

. — CTpEeMJICHHE aHAITM3UPOBATh U BBISBIIATH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA
Y SKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

. — OIICHKA CBOMX JICHMCTBHM C YYETOM BIIMSHHUSA HA OKPYXXAIOUIYIO Cpeny,
BO3MOKHBIX I'JTOOAILHBIX ITOCJIEACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS MPOTpamMMBI MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHust y oOyuvaromierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble JEWUCTBUSA,  PETYJISATUBHbIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue aelcTBUA:

. BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(s1BNIEHUI );

. yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCHU(PUKAIMKU, OCHOBAHMS JIJIs
0000IIIeHNS U CpaBHEHUS,

. BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paccMaTpHBaeMbIX (aKTax,
JAHHBIX ¥ HAOMFOJCHUSIX, OTHOCIIIUXCS K (PU3HMUESCKUM SBICHUSM;



. BBISIBJIAT [IPUYUHHO--CJICICTBEHHBIC CBSI3U TMPH U3YyYSHUH (PU3UIECKUX
SIBIICHUN W TIPOLIECCOB, JeNaTh BBIBOJLI C HCIOJIb30BAHUEM JCIYKTUBHBIX U
WHAYKTUBHBIX  yYMO3AaKIIOYCHWW, BBIIBUTaTh THUINOTE3bl O  B3aWMOCBS3SX
(bU3NYECKUX BEINYNH;

. CaMOCTOSITENIFHO BBIOMPATH CIIOCOO perieHust y4eOHOM (pu3ndeckoi 3a1aduu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEICHUS, BHIOOP HAMOOJEe MOAXOISIICTO C
y4ETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHECB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

. HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;

. MPOBOAUTH MO CAaMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

. OILICHUBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTH MH(GOPMAIIHIO, TOTYUYEHHYIO
B XOJI€ UCCJIEI0OBAHMS WJIU HKCIIEPUMEHTA;

. CaMOCTOSTENLHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

. IPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MTPOIIECCOB,

a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

. MIPUMEHSTh Pa3JIMUYHbIC METOJIbl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3a/1a4y;

. aHAJIU3UPOBaTh, CUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH HH(POPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;
. CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpEICTaBICHUS

uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

. B XOJe OOCYXJeHUsl yuyeOHOro marepuana, pe3yJbTaToOB J1abOpaTOPHBIX
paboOT M MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl HU
BBICKa3bIBaTh WJICW, HAlIEJICHHbIE Ha pELICHWE 33aJaud U MOJJIepKaHue
O1aroxenaTeIbHOCTH OOIICHUS;

. COTIOCTABJISATh CBOU CYXKJICHHS C CYXKJICHUSIMU APYTUX YYAaCTHUKOB JUAJIOTA,
OOHapyXUBATh PA3JIUYUE U CXOJICTBO MO3UIIUH;

. BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

. MyOJIMYHO TPEJCTABIATh PE3YJIbTATHl BBHIITOJHEHHOTO (PU3UYECKOTO OMBITA
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

. MOHUMATh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYATbHON

paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEMBI;



. MIPUHUMATH 1I€JId COBMECTHOMU JI€SITEIbHOCTH, OPTaHU30BbIBATH JEUCTBUS 110
e€ JOCTKEHHUIO: PpACHpENeNsiTh pPOJU, OOCYXKIaTh MNPOLECChl U PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

. BBINIOJIHATh CBOIO YacTh paOOThI, HOCTUras Kauye€CTBEHHOTO pe3yjbTara Io
CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBHS C JAPYTUMU UICHAMH
KOMaH/Ibl;

. OLICHMBATh Ka4eCTBO CBOETrO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHbHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanms:

. BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHsIX, TPEOYIOMNX TS
penieHus GU3NUECKUX 3HAHUI;

. OPUEHTUPOBATBCA B  PaA3IMYHBIX  [OAXOAAX  IPUHATUSA  PEUICHUU
(MHIMBUAYATbHOE, IPUHATUE PEIICHUS B IPYIINE, IPUHATUE PELICHUN TPYIIION);

. CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pelieHus: (U3HYECKON 3aJauu WIH
IUIAaHa UCCIIEJOBaHUS C YYETOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTUPOBATH MIPEJIaracMble BAPUAHTBI PELICHUN;

. JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

. JaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U TIPEAJiarath IiaH €€ U3MEHCHUS;

. OOBSACHATh  MPUYMHBI  JIOCTHOKCHHUS  (HEJOCTIDKEHUS)  pe3yJbTaTOB
NeSATEeILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCHUTh KOPPEKTUBBI B JCSATEIBLHOCTh (B TOM YHCIE B XOJI BBIMOJHEHUS

(bu3MYecKOro HccIedoBaHUsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

. CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;

. MPU3HABaTh CBOE MPaBO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay UITU B

YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.
HPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 kJjiacce IMpelMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. UCIIOJIb30BaTh MOHATHUA: (PU3HUUECKUE U XUMHUUYECKHE SIBJICHUS, HAOJIO/ICeHUE,
HKCIEPUMEHT, MOJI€Ib, TUIIOTE3a, EAMHUIIBI (PU3NUECKUX BETUYHMH, aTOM, MOJIEKYJIa,
arperatHple  COCTOSHUSL ~ BemlecTBa  (TBEpAOE, KHUAKOE, Trazoo0pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAeKTOpHsI, paBHOAEUCTBYIOIIAs cuia, nedopmanusa (ymnpyras, MjiacTHUecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYBL;

. paznuuath ABieHUS (AUQPQy3us, TEIUIOBOE ABMKEHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBW)KCHHUE, MHEPIUS, B3aUMOJECICTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO0 BpAILEHHs, Iepenada
JaBJICHUS TBEPABIMHU TEJaMH, XHUIKOCTAMU M razamu, arMochepHOe aBlieHHE,
IUIABaHUE TeJ, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO ONHMCAHHUIO HX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
buznyeckoe sIBICHUE;

. pacno3HaBaTh  NPOSBICHHE  HM3YYECHHbIX  (U3MYECKUX  SIBJICHUU B
OKpY’>KaloIlleM MHpEe, B TOM 4Hcie (pU3MUECKHE SIBJICHHS B MPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXMBOMW NPUPOAE, ACUCTBUE
CWIbI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOM
OpraHu3M, IUJIaBaHWE pPbIO, pblYard B TeEJI€ YEJIOBEKa, IPH 3TOM IEPEBOAMTH
MPaKTUYECKYIO 3a7a4y B yUeOHYIO, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
(bu3nYeCKuX SBJICHUH;

. ONUCHIBAaTh M3YyUYEHHBbIE CBOWCTBA T€A M (PU3NYECKUE SIBIICHUS, HCIOIb3Ys
¢u3nueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCThb, CHJIa YNPYTrOCTH, CHJIa TSIKECTH, BEC Teja, CHiia
TpeHUs, AaBjeHue (TBEPAOro Tella, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuyeckas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(UIHEeHT
MOJIE3HOTO JIEWCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHAsL SHEPTUs ), IPU
OMKMCAHUU MIPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICIT HCIOJIb3YEMbIX BETMUNH, UX
0o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAxXOIUTh (OpMYyJIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTh
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

. XapaKkTepu30BaTh CBOWCTBAa TeJl, (U3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl MPAaBWIIA CIOKEHUSI CHJI (BIOJb OJHOM MIpsiMOii), 3aKkoH I'yka, 3aKoH
[lackansg, 3akoH Apxumena, MPaBUIO paBHOBECHs pblyara (010Ka), «30J0TOe
IIPaBUJIO» MEXAHHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOW YHEPTUH, IPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

. OOBACHATH (PU3UUECKUE SBJICHMS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BbISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX I111aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

. penaTh pacuéTHble 3aa4u B 1—2 neicTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE AaHalIM3a YCIOBUS 3ajaud
3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U



MIPOBOJIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC JAHHBIC, HEOOXOAMMBIC JJIsI PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUNHBL;

. pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU MOMOIIH
(GU3UYECKUX METONIOB, B OIHMCAHWHM WCCICIOBAHUS BBIICIATH IMPOBEPIEMOE
npeanojoxkenne (TUMOTE3y), pa3iuyaTh W HHTEPIPETUPOBATH IMOTYyYEHHBIN
pE3yNbTaT, HAXOAUTH OIIHMOKHU B XO/I€ OIBITA, IEJIaTh BEIBOBI IO €TO Pe3yIbTaTaM;
. IPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (HU3UUIECKUX
CBOMCTB Tel: (HopMyTHUpOBaTh MPOBEPIEMbIE MPEITIOI0KEHHS, COOUPATh YCTAHOBKY
U3 TPEAIOKEHHOTO 00OpYIOBaHMS, 3alUCHIBATh XOJ OMbITa U (HOPMYIUPOBATH
BEIBOJIBL;

. BBITIOJIHATD MPSMbIC U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CWIbl U TEMIIEpaTyphbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB,
3aMKMChIBATh NTOKA3aHUS MTPUOOPOB € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH
U3MEPEHUN;

. MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJTHOM (DU3NYECKOW BEIMYHMHBI OT
JIPYTOM C MCTOJIB30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTH IMYTH PAaBHOMEPHO
JIBIKYIIETOCS TeJla OT BPEMEHU JIBHXKCHHUSI TeJla, CUITbI TPEHUS CKOJIbXKEHHUS OT Beca
Tea, KadecTBa 00paOOTKH MOBEPXHOCTEH TENl U HE3aBUCUMOCTH CHJIBI TPEHHSI OT
IJIOMIAN COMPUKOCHOBEHUS TEJ, CHJIBI YOPYTOCTH OT YIJWHEHUS TMPY>KUHBI,
BBITAIKMBAIOIICH CHUJIIBI OT O00BEMA TMOTPYXKEHHOW YACTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TJIYyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TUIaBaHUs TEJ, YCIOBUM paBHOBECHSI pbldara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHWM YYEOHOTO WCCIICIOBAHUS, COOMpPATh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHHSI, CIEAYS MPEAIOKECHHOMY TUTaHY, GUKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BUJIE TIPEIJIOKEHHBIX TaOIUI] U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS;

. IPOBOJUTh KOCBEHHBIE W3MEPECHHS] (PU3NYECKUX BEIMYMH (IUIOTHOCTH
BCII[ECTBA JKUIKOCTH W TBEPAOTO TeNa, CUIa TPEHUS CKOJBKEHUS, IaBJICHUE
BO3]TyXa, BEITAIKMBAIOIIAS CUJIa, JICHCTBYIOIIAs Ha MTOTPYKEHHOE B )KHIKOCTh TEIO,
KO3 (PHUITMEHT TT0JIE3HOTO ACHUCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYS MPETI0KEHHON
WHCTPYKIIMU: TIPU BBHINIOJHEHUM U3MEPEHUM COOMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIUMCIISITH 3HAUCHUE NCKOMOM BEITUIMHBL;

. coOJI0/1aTh MpaBHia TEXHUKU 0€30MacCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;
. yKa3bIBaTh IPUHIIUIIBI IEHCTBUS MPUOOPOB U TEXHUUECKHUX YCTPONCTB: BECHI,

TEPMOMETP, TMHAMOMETP, COOOIIAOIIHUECS COCY b, 0apOMEeTp, phIuar, MOABUKHBINA
Y HETIOJIBIKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;

. XapaKTepu30BaTh MPUHIMIBI  JEUCTBUS  HW3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIM HAa UX ONMCaHUA (B TOM YHCIIC: MOAIIUITHUKH,
YCTPOMCTBO BOJAONPOBOAA, THUAPABIMYECKUM NIPECC, MAHOMETP, BBICOTOMED,



MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHWS O CBOWCTBax (PH3MYECKUX
SBJICHUI U He0OXoAuMbIe (PU3NUYEeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMAIIUIO O TPUMEPAX) MTPAKTUYECKOTO
UCIIONBb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW >KM3HU ISl OOECTeueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs! 3I0pOBbS M COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKpY’KaroUIEN Cpeae;

. OCYIIECTBJISATH OTOOp HCTOYHMKOB MHpopmanuu B VHTepHere B
COOTBETCTBHHM C 33JIaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;

. UCIIOJI30BaTh MPHU BBIMIOJIHEHUH YYEOHBIX 3aJaHUil HAy4HO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTro COAEpKaHUs, CIIPABOUYHBIC MAaTE€pPUANIbl, PECYPChl CETH
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (PU3HUECKOrO COJEp)KaHUs, B TOM 4YHCIIE
nyOJMYHO JeNlaTh KpaTKUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICOBAHNM, NPH 3TOM T'PaMOTHO HCHOJIb30BAaTh WM3YyYEHHBIM NOHSATUHWHBIN
anmapar Kypca (U3MK{, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;

. OpU  BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN paCIpeeisiTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJjauaMu, CIECIUTh 3a
BBINIOJIHEHUEM IUIAHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIbl, BBICTPAMBATH KOMMYHUKATHUBHOE B3aUMOJEHCTBUE,
YUUTBIBAsE MHEHUE OKPYKAIOIIUX.

K koniy oOyueHuss B 8 kJiacce npenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. MCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMSI BEUIECTBA, KPUCTAIIIMYECKUE U
amop(HBIC TeNa, HACHIINICHHBIA M HEHACHIIEHHBIM Tap, BIAKHOCTH BO3/yXa,
TEMIEpaTypa, BHYTPEHHSSI DSHEpPrus, TEIUIOBOM JBUTaTeNlb, >SJIEMEHTApHbIN
ANEKTPUUECKUI 3apsll, SJEKTPUYECKOE TOJie, MPOBOJHUKU U JTUAJIEKTPHKH,
MMOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

. paznuyaTh SBJIEHUS (TEIUIOBOE pAcCIIMpPEHUE W CXaThe, Temonepenaya,
TEIUIOBOE pPaBHOBECHE, CMAYUMBAHUE, KANWUISIPHBIE SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHHE, KpUcCTauM3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
TerJionepeaaya (TermIonpoOBOAHOCTb, KOHBEKILIUS, U3ITyYEHHUE), dJIECKTpU3alus Ted,
B3aMMOJICUCTBHE 3apAJIOB, TEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TMOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHASI MHYKIIKS ) IO OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NYECKOE SIBJICHUE;



. pacmo3HaBaTh  NPOSBICHWE  WM3YyYCHHBIX  (U3MYECKUX  SBICHUUA B
OKpPYXaIOIleM MUPE, B TOM Yucie PU3nUecKre sIBJICHUS B IPUPOE: MOBEPXHOCTHOE
HATsHKEHUE U KaWJUIIPHBIC SIBJICHHS B IPUPOJE, KPUCTAILUIBI B IPUPOJE, U3IIYyUEHUE
Conniia, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa30oBaHUE POCHI, TyMaHa,
WHes, CHEra, DJICKTPUYECKHE SBIICHUS B aTrMocdepe, JJICKTPUUYECTBO >KHBBIX
OpPraHMU3MOB, MarHUTHOE TI0JI€ 3eMIIH, Ipeii MOIF0COB, POJIb MATHUTHOTO TOJIS JIJISI
YKW3HU Ha 3emiie, OJIIPHOE CUSIHUE, IPHU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a7auy
B y4eOHYI0, BBIIESATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SIBJICHUM;
. OMKCHIBATh M3YYCHHBIC CBOWCTBA T W (PU3UUCCKHUE SIBICHUS, WUCIIOIB3YS
bu3nYecKue BEIMINHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUs, KOJIMYECTBO TETIOTHI,
yAeNbHAs TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YIEIbHAs
TEIJIoTa mapooOpa3oBaHusl, yJelabHasl TEIJIOTa CTOPAHMS TOIUIMBA, KOYPPUIIMEHT
MOJIE3HOTO JICMCTBUSI TEIJIOBOM MAIWHBI, OTHOCUTEIbHAsA BJIAXXKHOCTh BO3AyXa,
ANEKTPUYECKUI 3apsj, CHJIa TOKAa, AJIEKTPUYECKOE HANpPSIKEHUE, CONPOTUBICHUE
IPOBOJIHUKA, YJEIbHOE CONPOTUBIECHUE BEIIeCTBA, paboTa M MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABMWIHBHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W EJUHUIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEJIMYUH;
. XapaKTEepU30BaTh CBOMCTBAa T, (QU3NYECKHE SIBICHUS M MPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO--KUHETHYECKON TEOPUU CTPOECHUS
BEII[ECTBA, MPUHIHUI CYINEPHNO3UIIMUA TMOJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsana, 3akoH OMa JJia yyacTka uen, 3akoH Jlxoyna—JIeHnna, 3akoH
COXpaHEHUs] SHEPruu, MpPU 3TOM JAaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

. OOBSACHATH (PU3UUYECKHE TPOIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyaluid NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOrMYECKUX IIaroB ¢
onopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PM3UUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

. pemaTh pacuéTHble 3a7a4u B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHaldM3a YCJIOBHUS 3aJaud
3aMUChIBATh KPATKOE YCIIOBUE, BBISIBIISTH HEJIOCTATOK TAHHBIX JIJISl PELICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMyJbI, HEOOXOAUMBIE JJisi €€ pEeIIeHUs, MPOBOIUTH
pacu€Tbl W CpaBHUBATh TIOJYYCHHOE 3HAUYCHHE (PUBNYECKONW BEITUYUHBI C
W3BECTHBIMH JIAHHBIMU;

. pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh TPU MOMOIIU
bu3nYeCcKuX METOJOB, MWCHOJIb3ys  ONHWCAaHUE KCCIIEJAOBaHUS, BBIACIAThH
MPOBEPSIEMOE TPEAIOJIOKEHNE, OLUEHUBATh MPABWIBHOCTh IMOPSJKA MPOBEACHUS
UCCIIEIOBAHUSI, 1€JIaTh BHIBOJBL



. MIPOBOAMTD OMBITHI MO0 HAOTIOACHUIO (PU3MUECKUX SBICHUMN WK (PU3NUIECKUX
CBOWCTB TelN (KanmWJUIAPHBIC SBJICHUS, 3aBHCUMOCTb IaBJICHUS BO3JyXa OT €ro
00bEMa, TemIeparypbl, CKOPOCTH Tpollecca OCThIBAHWS W HarpeBaHus INpU
U3YyYEHUH OT I[BeTa M3NIydaromiei (MOriomarmiei) MOBEpXHOCTH, CKOPOCThb
UCHIApEHUs1 BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJIECHUCTBUE
MOCTOSIHHBIX MarHWTOB, BU3YyaIM3allis MAarHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB,
JeMCTBUS MAarHUTHOTO TOJISI HAa MPOBOAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOMCTBA AJIEKTPOJBUrATENS MOCTOSHHOTO TOKA): (POPMYIHpOBaTh MPOBEPSEMBIC
IPEINONIOKEHUsI, CcoOUpaTh YCTAaHOBKY U3 TMPEAJIOKEHHOTO 000pya0BaHus,
OIMCBIBATH XOJI OTBITA ¥ (POPMYJINPOBATH BHIBOJIBI,

. BBITIOJIHATH MPSMbIE U3MEPEHHS TEMIIEPATyPhl, OTHOCUTEIBHON BIIAYKHOCTH
BO3/yXa, CHJbI TOKA, HANPSHKEHUS C MCIOJIB30BAaHHEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYHMH, CPABHUBATh PE3YyJbTaThl U3MEPEHUI C YyUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

. IPOBOJIUTH UCCIIEJOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BETUUYHMHBI OT
JIpyroi ¢ HMCHOJb30BAaHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, TUIOMIAAN TOMEPEYHOTO0 CEYEHUS €  YACIBHOTO
COTIPOTHBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT
HaANpPsDKEHUS Ha TIPOBOIHUKE, HCCIIEA0BAHUE MOCIEIOBATEIFHOTO U MAPAIIEIBHOTO
COEIMHEHHUI NMPOBOJHUKOB): TIAHUPOBATH MCCIEO0BaHUE, COOUpPATh YCTAaHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIEAYs IPEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
MOJyYeHHOW 3aBUCUMOCTH B BHJE TaOmuIl ¥ TpaduKOB, AeNaTh BBIBOABI IO
pe3yabTaTaM HCCIeA0BaHNUS;

. OPOBOJUTh KOCBEHHbIE H3MEpEHUs (PU3NUYECKUX BeIUYUH (yIebHas
TEIUIOEMKOCTh BEILlECTBA, CONPOTUBJIEHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpPEeAIOKeHHONM WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coOMI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;
. XapaKTepU30BaTh TMPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX IMPUOOPOB M

TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONucaHusd (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, NMapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK
AIIEKTPUYECKOW HHEPruM, 3JEKTPOOCBETUTEIbHBbIE NPUOOpHI, HarpeBaTeIbHbIC
ANIEKTPONPUOOPHI (PUMEPHI), JIEKTPUUECKUE MPETOXPAHUTEIH, SICKTPOMArHuUT,
AIIEKTPOJBUTATENb IOCTOSIHHOTO TOKa), WCIOJb3ys 3HAaHUS O CBOMCTBAX
bu3MUecKuX SBICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOTI,



peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IIeMe C MOCIeAOBATEIbHBIM U
NapajuleJIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

. MPUBOIUTH MPUMEPHI (HAXOAUTh HH(GOPMALIUIO O IPUMEpax) MPaKTHUECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TpU OOpalleHuu ¢ TMpuOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpY>Karollel cpefe;

. OCYIIECTBIATH MOMCK HH(pOpMauu GU3NIECKOro coaepxanus B UntepHere,
HAa OCHOBE MMEIOIIUXCS 3HAHUN U MTYTEM CPAaBHEHUS TOMOJHUTEIbHBIX HCTOYHUKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOI;

. UCIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BiameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CHUCTEMBI B IPYTYIO;

. CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M KpAaTKHE YCTHBIE COOOILEHUS,
000011as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO CONEpPKAHUS, B
TOM  4YHClie MyONUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM  WiH
MCCIIEIOBATENLCKOM IeATEIbHOCTH, IPU 3TOM TPAMOTHO HUCIIOJIb30BATh N3YYCHHBIN
HNOHSTUHHBIN anmnapar Kypca (GU3UKH, CONPOBOXK/IaTh BBICTYINIEHUE NPE3CHTaLlUEH;
. OpU BBINOJHEHUU YYE€OHBIX IPOEKTOB M HCCIEIOBaHUM (U3HUECKUX
MPOIECCOB  pacHpeneNsaTh OO0s3aHHOCTM B TPyNIe B COOTBETCTBHU C
MOCTABIICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBIMOJTHCHWEM IUIaHA JEHCTBUH U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B JIEATEIbHOCTh
IpyMIbl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTh
paspeniaTb KOH(QIUKTHI.

K xoniy oOyueHuss B 9 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

. UCIIOJIb30BaTh MOHITHS: CUCTEMa OTCUETA, MaTepHalibHAs TOUKA, TPACKTOPUS,
OTHOCUTEJIPHOCTh ~ MEXaHWYEeCKOro  ABWXKEHMs, jAedopmanus  (ympyras,
IUTAaCTUYECKas), TPEHHE, ILEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3KH, NEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXAHMYECKHE KoJieOaHUs M BOJHBI, 3BYK, MH(Pa3ByK U
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JANbHO30PKOCTb, CIIEKTPBI MCITYCKaHUS U TOIJIOMICHHUS, albda-,
OeTa- ¥ raMMa-U3Ty4YCHHSI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

. pasnuyaTh SBJICHUA (paBHOMEpHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJeHHE
TEJ, pABHOMEPHOE JIBUKEHHE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, peaKTUBHOE
JBUKEHUE, KOJIe0aTeabHOE IBMKEHHE (3aTyXalollKe U BBIHYK/IEHHbIE KOieOaHus),



PE30HAHC, BOJIHOBOE  JBWIJKEHHE, OTpaXEHUE  3ByKa, MNPSMOJUHEHHOE
pacrpocTpaHEHHUE, OTPAXKEHHE W TNPEJIOMIICHHE CBETAa, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jioKeHHEe OeJI0ro CBETa B CIIEKTP U CI0KEHHE CIEKTPAIbHbBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTH, BO3HUKHOBEHHE
JMHEWYATOr0 CIEKTpa U3JIYyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

. pacno3HaBaTh  NPOSBICHHE  M3YUYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpYyXaroleM MUpe (B TOM yucie (HU3NYECKUe SIBICHUS B TPUPOJE: NMPUIUBHI U
OTJIUBBI, ABUXEHUE TIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JIBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO HW3IIYYECHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTUBHOE
U3JIyYEHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3ITy4CHUN Ha
OpraHu3M YEJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B Y4COHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHY) (U3UUECKUX SBJICHUA;

. OMKCHIBATh M3YYCHHBIC CBOWCTBA T U (PU3MUECKHUE SIBICHUS, UCIIOIb3YS
dbuznyeckre BeNUYUHBI (CpeIHsIi W MTHOBEHHAass CKOpPOCTh Tela TpHU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MEPEMEIIEHNE, MyTh, YIIIOBas CKOPOCTh,
CHUJIa TPEHHUSI, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJIEHUs, BEC
Tela, UMITYJIbC Tella, WMIYJIbC CHJIbI, MeXaHu4deckass pabdoTa M MOIIHOCTD,
MOTEHUIHUAJIbHASL DJHEpPrusi Tella, MOJHATOrO HaJ MOBEPXHOCTHIO  3€MIIH,
MOTEHIIUAJIbHASL HHEPTUsl CXKATOW NPYKUHBbI, KUHETUYECKAas SHEPrus, IMOIHas
MEXaHUUYEeCKas dHEPrusi, NEPUOo U YacToTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIEHUS CPEAbl), MpHU
OMKMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIb3YEMBIX BEIIWYUH,
o0O3HAaueHUsT W eAUHUIBI (PU3NYECKUX BETUYHH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

. XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKHE SIBICHUS M TPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHUs DHEPTHH, 3aKOH BCEMHUPHOIO TATOTEHUS, TPUHIHUII
CYNEepHO3UIIUU CUJI, MPUHIIUI OTHOCUTENbHOCTH [ anuiies:, 3akonbl HeloTOHA, 3aK0H
COXpPAHECHHS HMITYJbCa, 3aKOHBl OTPAXEHUSI W TMPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMS 3aps0BOTO U MACCOBOTO YHUCEN MPU SJCPHBIX PEAKIUAX, MPU FTOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

. OOBSICHATh (PU3MYECKHUE MPOILECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX I1aroB
C Onopoit Ha 2—3 W3yUYEHHBIX CBOMCTBA PU3UUYECKUX SBICHUH, ((U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;



. pelaTth pacu€THbIC 3a/1aud (OMUPAIONIUECS HA CUCTEMY U3 2—3 ypaBHEHUIN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (PU3HUECKUE BEIMUYHHBI: HA OCHOBE
aHaiM3a yCIOBHUS 3a/lay 3allUChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOLINE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOMUMBIC IS
pelieHusi, MPOBOAUTH pPACUEThl M OILICHHWBATH PEATHUCTUYHOCTh MOJIYYCHHOTO
3HAYCHUS (PU3NUIECKON BEITUIHHBL;

. pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO PEHIUTh MPU I[MOMOIIU
bu3MYEeCKUX  METOJIOB, HUCIOJb3ys  ONUCAHUE  HCCIEHOBAHUS, BBIJCIATH
IPOBEPSIEMOE TPEANON0KEHNE, OICHUBATh MPABUJIBHOCTH IMOPSIKA MPOBEICHUS
UCCIICIOBaHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNIbTaThl HAOMIOACHUN U
OTIBITOB;

. IIPOBOJUTH ONBITHI [0 HAOMIOACHUIO (PUBNYECKUX SIBICHUIN WM (HU3UUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTHUH,
3aBHCHUMOCTh TEpHoa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTH TIPY)KWHBI W HE3aBUCUMOCTh OT AaMIUTMTYIbl MaJIbIX KOJICOAHUH,
OpSIMOJIMHEMHOE pacnpoOCTpaHEHHE CBETa, pa3jiokKeHHe OeIoro cBeTa B CHEKTP,
U3y4YE€HUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajie M CBOICTB HM300paKeHUs
npeaMera B coouparoniei JInH3e, HaOJII0IeHUE CIUIONIHBIX U IMHEUYAThIX CIIEKTPOB
M3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
00Opy/IOBaHUs, OIMUCHIBATH XOJA OMNBITAa W €ro pe3yiabTaThl, (HOPMYITHpPOBATH
BBIBOJIBL;

. OPOBOJUTh NPU HEOOXOJUMOCTU CEPHUIO NMPSMBIX HU3MEPEHHM, OmNpenesss
CpellHEee 3HAaYeHUEe U3MEepsSeMOM BEIHUYMHBI ((POKYCHOE paccTosiHuEe coOuparouieit
JIMH3BI), 000CHOBBIBAThH BHIOOD CI1Ooc00a n3MepeHus (M3MEPUTEIBLHOIO MPUdopa);

. NPOBOJUTh  HCCIEAOBAHHE 3aBUCHUMOCTEH  (PU3MUECKHX BEJIUYUH C
WCIIOJIb30BAaHUEM TIPSMBIX H3MEPEHHM (3aBUCUMOCTh TYTH OT BPEMEHU IMPHU
PaBHOYCKOPEHHOM JIBIJKEHHM 0€3 HadyajJbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia OTPAKECHUS CBETa
OT yIVla TaJCHUA MW yria TMpeJIoMJIeHHWs OT yria MaJeHus): IUIAaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATEIIEHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM MCCIIeIOBAHUS;

. MPOBOANTH KOCBEHHBIC U3MEPEHUS (PHU3NIECKIX BEIHUNH (CPEIHAS CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najIeHus, )KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHHYeCKast
paboTa ¥ MOITHOCTh, YacTOTa M TIEPHOJ KOJeOaHUH MaTEeMaTUYECKOTO U
NPYXKHHHOTO MasTHUKOB, ONITHYECKAs CHJIa COOMPAIOIEH JTMH3bI, paJiOaKTHBHBIN
¢$oH): MIAaHUPOBATH HM3MEPEHUS, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIIEAYS MPEAJIOKECHHOM MHCTPYKITUH, BBIYUCIISTH 3HAUYCHUE
BEIMYMHBI M AHAJIU3UPOBATH TMOJYYEHHBIE PE3YNbTaThl C Y4YETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;



. co0IoaTh MpaBuja TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ 1abopaToOpHBIM
o0opy10BaHUEM;

. paznuyaTh OCHOBHBIE MPU3HAKKM M3YyYEHHBIX (U3UYECKUX MOJEINIECH:
MaTepuaibHas TOYKa, a0COIMIOTHO TBEPAOE TEJNO, TOYEUHBI UCTOYHHUK CBETA, Y4,
TOHKas JIMH34, JIaHETapHAasi MOJEb AaTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO S1pa;

. XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha HUX OMHCAHUS (B TOM YHUCIE: CHUIOMETP,
JATYUKH TOJIOKEHUS, PACCTOSHUS U YCKOPEHMUS], PAKETa, 3X0JIOT, OYKH, MTEPUCKOTI,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
BunibcoHna), HCTIOB3Ys 3HAHUSI O CBOMCTBAX (PM3NUYECKUX SBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

. UCIIOJb30BaTh CXEMbl U CXEMATUYHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pEIICHUH Y4YEOHO--IPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMBI Il MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

. PUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O IPUMEPax) MPaKTUY€CKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0€30MacHOCTH MPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpPeJIE;

. OCYIIECTBIATH MOUCK HH(pOpMaLuu GU3NYECKOro coaepxanus B UnTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl MOUCKOBBIN 3allpoc, HaXOIUTh MYTHU OIpPENEICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(GOPMAIMK HA OCHOBE HMMEIOLIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

. UCIIOJI30BATh TMPHU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISPHYIO
auTepaTypy (pu3muecKkoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

. CO37aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IIPENCTABIIATH PE3YJIBTATHI IPOEKTHON WIIA UCCIIEI0BATEIBCKOMN IESITEIIBHOCTH, IIPU
OTOM TPAMOTHO HCIOJb30BaTh W3YyYECHHBIM MOHSATUHHBIMA almapar H3y4aeMoro
paznena (U3MKA UM CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAIMEN € Y4YETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Koimuec
TBO DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3ie/ioB U YACOB (uudpossbie)
n/m TeM MPorpamMmbl o0pa3oBaTe/ibHbIE
Kontp.  IlIpakr.
Bcero pecypcbl
padoThI padoThI
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
VISHiE - HayKa © fipupoae https://m.edsoo.ru/7f416194
bubnunoreka LIOK
12 DUSHHECKHE BEMHHHbI 2 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIH METOA 5 bubmmoreka [JOK
' MO3HAHUS https://m.eds00.ru/7f416194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BemiecTsa 1

bubnuoreka [{OK
https://m.eds00.ru/7f416194

JIBrxeHue u

2.2 B3aMOJENCTBUE YACTHUI] 2
BEIECTBA
ArperaTtHble COCTOSIHHS
2.3 2
BEIECTBA
Uroro no pazneny 5

bubnuoreka [{OK
https://m.edso00.ru/7f416194

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Paznen 3. /IBu:kenne u B3auMojieiicTBue Te

bubnmorexa LIOK

3.1 Mexareckoe ABIKCHAE 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK

32 Hrepuus, macea, mA0THOCT 4 https://m.eds00.ru/7f416194
bu6nmorexa LIOK

3.3 Crna. Bt 14 . https://m.eds00.ru/7f416194

Hroro no paszneny 21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hasnenue. [lepenaya
4.1 JABJICHUS TBEPIBIMU TEIIAMH, 3
KHUJKOCTIMHU U Ta3aMH

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

bubnunorexa LIOK
4.2 5
JlaBenne KHAKOCTH https://m.edso0.ru/7f416194
bu6nmnorexa LIOK
4, A
3 TMOC(EPHOE AaBCHHC 6 https://m.edso0.ru/7f416194
JleficTBUE KUJIKOCTH U Ta3a bubnuorexa [IOK

4.4

Ha MOTPYKEHHOE B HUX TEJIO

https://m.edsoo0.ru/7f416194



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

Hroro no pazneny

21

Pa3znes 5. Pabora u MOIIHOCTb. JHEPrus

bubnunoreka LIOK
>1 Pabora i momHoCTS 3 https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
52 TpocTBIC MeXaHHIMEI > 2 https://m.edso00.ru/7f416194
bu6nmoreka [IOK
>3 Mexaneckas sHepris 4 ! https://m.eds00.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 8
I10 ITPOT'PAMME
8 KJIACC
KouanuyecTBO 4acoB
Ne HaunmeHnoBaHue pa3ieiioB u DJIeKTpOHHbIe (LM (POBbIe)
Kourp  IIpakr
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchbl
padorel  padoThI
Pa3znen 1. TensioBble siBJIeHUS
11 CrpoeHnue u cBOMCTBa 7 bubnnoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bubnunorexka LIOK
12 Tenossie mpouecce 21 L > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIeKTPUYECKHE 3aPs/Ibl.
2.1 3a HX(IZHHLIe Tenal:I IfX 7 1 bubmorexa [TOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
99 ITocTOAHHBIN NEKTPUUECKU I 20 1 6 bubmuoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
23 MarHutisie ApieHis 6 L 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 4
DEKTPOMATHHTHA HHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O
1 68 3 13.5

[TPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pa3jaesioB JaeKkTpoHHbIE (HU(POBHIE)
Kontp IIpakr
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTrel | padoTHhI
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe JBH)XKEHUE U 10 1 bubmuoreka [JOK
' CIIOCOOBI €T0 OITMCAHUI https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Biaumoneiicrsue Ten 20 1 2 litps:/Im.edsoo.ru/7f41adas
bubmuorexa [JOK
1.3 3 10 1
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3znea 2. MexaHn4yecKHe K0JI€0aAHUSA U BOJHEI
bubmuorexa [JOK
2.1 M §) 7 1
CXAMMACCIUC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M . 1
CXAHWICCKHC BOHBL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOC OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJE U 6 1 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pasnen 4. CBeroBble ABJICHUS
41 3aKoHBI pacpoOCTpaHEHUS 5 bubnuotexa [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
JIvH3BI 1 onTHYECKHE bubmuorexa [JOK
4.2 6 1
IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Genoro ceeta B 3 1 bubmuorexa [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
Hcnyckanue u norsouieHue bubnnoreka [JOK
5.1 4 1
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2
> CTpoetiite aTOMHOTO 1pa 6 0 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
>3 FlAepHble peakii ! L 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 IaI0IM I MOYJIb



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
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

[ToBTOpeHme n 0600IIEHNE

bubmuoreka [JOK
6.1 COACPKAHMA Kypca usuicH J 2 https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 12

I10 ITPOIT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KoanyecTBo = JJleKTPOHHBIE U (POBLIE
n/n 4acoB o0pa3oBaTeJIbHBIE Pecypchl
1 ®dusnka — Hayka 0 IpPUpoE. SBICHUS TPUPOIBI resh.edu.ru
2 dusnueckue sIBICHUSA 1
3 Ou3nYecKue BEIIMYUHBI U UX U3MEPCHHE 1
4 JlabGopaTtopHast pabora «Ornpezaenenue 1
MOKa3aHUH U3MEPUTEITHLHOTO IPHOOpay
5 MeToapl HayuHOTO Mo3HaHUsA. OnrcaHue 1 bubmoreka LIOK
(bU3NUIECKUX SIBICHHIH C IIOMOIIBIO MOIEICH https://m.edsoo.ru/ff09f72a
6 JlabopaTtopHas pabota «OrnpezaesieHne pa3MepoB 1
MabIX TEI»
7 Ctpoenue BemecTBa. OMbIThI, JOKa3bIBAIOIINE 1 bu6moreka LIOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
3 1 bubmuorexa [JOK
JBuxenne yactuil Beuiecta. uddysus. https://m.edsoo.ru/ff0a013e
9 B3aumHoOe mpuUTSDKEHNE M OTTAIKHBAHKEC 1
MOJICKYII
10 ArperaTHble COCTOSHHS BEIIECTBA 1
" 8(63026HHOCTI/I arperaTHbIX H(:OCTO;{HI/HZ BOJIBL. . Bubmorexa [TOK
ODIICHHE IO Pasielly «LICPBOHATAILHBIC https://m.edso0.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBA
12 MexaHnyeckoe ABM>XEHNE. PaBHOMEpHOE 1 1 bubmoreka [IOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
13 C . 1 bubmuorexa [JOK
KOPOCTB. E/MHHILIBI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 p 1 bu6mmoreka [IOK
ACHCT TIYTH 1 BpEMCHH AABHKCHIA https://m.edsoo.ru/ff0a0ae4
15 - M 1 bu6mmoreka [IOK
Hepti. Vlacea = Mepa HHEPTHOCTH e https://m.edsoo.ru/ff0a0c10
ITroTHOCTH BeriecTBa. PacyeT Macchl 1 00beMa bu6moreka LIOK
16 1
T€JIa 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OrnpeneneHue 1
IUIOTHOCTHU TBEPJIOTO TETa
18 P - 1 bubmuorexa [JOK
emenne 3aaa4 no teme «II10THOCTE BemecTBa https://m.edso0.ru/ff0al23c
19 Cuia Kak XapaKTepUCTHKA B3aUMOJICHCTBHS TEI. 1
Cuna ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «lccrnenoBanue Cuibl 1
YIOPYTOCTH
21 SBnenue tarorenus. Cuna TSKECTH 1
CBs13b M@Ky CUJION TSKECTH U MACCOU Tea. Bu6miorexa [OK
22 Bec tena. Pemenue 3anau no teme «Cuia 1

TAXKCCTH)

https://m.edsoo.ru/ff0al778
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Cuna TspKecTH Ha IpYruX IUTaHeTax.

bub6mmoreka [IOK

23
dusznyeckre XapakKTePUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
24 " bubnmoreka [JOK
3MEPCHHE CHII. JIuHaMOMeTp https://m.edsoo.ru/ff0al8cc
o5 B q bu6mmoreka [IOK
e Tela. TICBCCOMOCTh https://m.edsoo.ru/ff0al1778
26 CroxeHue AByX CHUJI, HAIPABJIEHHBIX 110 OJHOU bubnuorexa [IOK
npsiMoii. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme «PaBHOIEHCTBYIOMIAS
CHID)
28 Cuna tpenus u e€ Buapl. TpeHue B npupojie u bub6nmnorexa IIOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
2 JlaGopaTtopHast pabora «3yueHue 3aBUCUMOCTH Bubmorexa [[OK
CHIIBI TPEHH CKONIBXKEHNUA OT CHIIBI JABIICHHA 1 https://m.eds00.ru/ff0alccs
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEN
30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CHIIbI
a1 PFIHGHI/IG 3a7a4 1o geMaM: «Bec Teﬂaé, BuGnnorexa LIOK
« pa(bnqeucxoe n300paxkeHue cum», «Cuibly, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KonTtponsHast pabora mo Temam:
32 «MexaHnuueckoe JABUKeHHe», «Macca,
IUIOTHOCTEY, «Bec Tenay, «'padudeckoe
n300pakeHue Crn», «CHIIBDY
33  Masienne. CrocoGb! yMeHbIIEHUS 1 bub6nmnorexa IIOK
YBEJTMUYCHUS TaBICHHSI https://m.edsoo.ru/ff0a20a6
34  Maienue rasa. 3aBHCHMOCTb IaBJICHUS Ta3a OT bubmorexa LIOK
00bEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMU, bubmoreka [IOK
JKUIKOCTSIMHM U Ta3amu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XMAKOCTH Y ra3e, BbI3BaHHOE bu6moreka LIOK
IIENCTBUEM CHUIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37  Pemenne 3aau 1o Teme «JlaBrienne B KHAKOCTH bubnnoreka [IOK
u rase. 3axoH [Tackais» https://m.edsoo.ru/ff0a2826
38 Coof bu6mmoreka [IOK
OODIIAIOIHECA COCYIRT https://m.edsoo.ru/ff0a2970
39 r . bubnuoreka [IOK
HAPABJIHEECKHH Hpece https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I1opIIHEBOM KUIKOCTHBIN HACOC
41 ATmocdepa 3eMiIH U IpUYUHBL €€ bu6mmnorexa IIOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 B A bubnmoreka [JOK
€C BO3/yXa. ATMOC(EPHOE 1aBICHHE https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHoro nasinenus. OnbIT bu6mmorexa IIOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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3aBUCUMOCThH aTMOC()EPHOTO 1aBJICHUS OT

bub6mmoreka [IOK

44
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
BapomeTp-anepousi. ATMocdepHoe 1aBieHHe Ha bubnmnorexa IIOK

45
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme «ATmMocdepHoe
JIABJICHUE)

47 JleficTBHE KUIKOCTH U Ta3a HA OTPYKEHHOE B bubamnorexa LIOK
HUX TeJO. ApXHMe/IoBa CHiia https://m.edsoo.ru/ff0a3276

48 JlaGopaTopHas pva60Ta «OHPCI{CJ‘ICHI/ICU Bu6miorexa [[OK
BBITAJIKMBAIOIICH CHIIbI, IEUCTBYIOINIEH HA TEJIO, https://m.eds00.ru/ff0a33fc
MOTPY>KEHHOE B JKUJKOCTbH)

49 JlaboparopHas paboTa 1o Teme «HC;J'I?I[OB&HI/IC BuGanorexa LIOK
3aBUCHMOCTH Beca Tela B BOJIE OT 06bEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMU B )KUJKOCTh YaCTH TeJIa»

50 - bu6mmoreka [IOK

flaBare Tel https://m.edsoo.ru/ff0a3a96

51 Pemenue 3anau no remam: «llnaBanue cynos. bubmoreka [IOK
BosnyxoriaBanue» https://m.edsoo.ru/ff0a3654

52 Pewienue 3agau o Teme 1aBieHHE TBEPbIX TET,

JKUJIKOCTEHN U ra3oB.

53 KonTpomnpHas padora o Teme «JlaBieHue
TBEPBIX TEN, )KUJIKOCTEN U Ta30B»

54 M 5 bubmuorexa [JOK

examireckas pabota https://m.edsoo.ru/ff0a3f82

55 M E bu6mmoreka [IOK

OHIHOCTE. BAMHALET MOTHHOCTH https://m.edsoo.ru/ff0a3f82

56 Pemenue 3agau Ha pacu€T MOITHOCTH.

57 IIpocTeie Mmexanu3Mmsbl. Peryar. PaBHOBecue cun
Ha pblyare

8 imgam B TeXHHKe6, 6BIT}II/I U TIPUPOJIE. § Bubmorexa [[OK

abopartopHas padota «MccnenoBaHue ycnoBui https://m.edso0.ru/ff0a478e
pPaBHOBECHSI pbIyara

59 Pemenue 3agau no reme «Y Cl0BUS paBHOBECHUS bubmoreka [IOK
pbIdara https://m.edsoo.ru/ff0a48a6
KoadduimeHT nonesHoro neicTBUs MEXaHU3MA.

60  JlaGoparopmas pabora «13mepenne KIIJ]

HAKJIOHHOM TJIOCKOCTH

g1  Peuenne 3ajau no Teme «PaGota, MOIIHOCTS, bu6moreka LIOK
KITO» https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckas u bu6mmorexa IIOK
NOTCHIUATIbHAST SHEPTHS https://m.edsoo.ru/ff0a4252

63 3 . bubnuoreka [IOK

aKOH COXPaHEHUS MEXaHUYECKOW dHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
64 «IKCTIEPUMEHTAIBHOE OTIPEIeTICHUE U3MEHEHUS

KHHETHYSCKOM U MOTSHIIHAILHOMI OHCPIuu 1npu
CKaThIBAaHHMH TeEJa 10 HAKJIOHHOM IIJIOCKOCTH)
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KontponsHas padora no teme «Pabora u

65 1
MOITHOCTb. DHEPTHUS»
66  PesepBHbiil ypok. PaBora ¢ TexcTamu o Teme 1 bubnnoreka IIOK
«MexaHu4ecKoe TBUKCHUEY https://m.edsoo.ru/ff0a4ee6
67  PesepeHbiil ypok. PaGora c TeKcTamu 1o Teme 1 bub6nmnorexa IIOK
«J/laBiieHue TBEPABIX TEJ, KUIAKOCTEH U Ta30B» https://m.edsoo.ru/ff0a4ffe
68 PesepsHblil ypok. Pabora ¢ Tekctamu 1o teme 1
«Pabora. MomHOCTb. DHEPTrUs»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
8 KUIACC
Ne Tema ypoka KoanyecTBo | JiieKkTpoHHBbIE HUPPOBBIE
n/n 4acoB o0pa3oBaTeJibHBIE Pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubmmoreka [JOK
1 KHHETUYECKOW TEOPUH U UX OIBITHBIC 1 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUJIKOTO M ra3000pa3HOro 1 bu6mmoreka [IOK
COCTOSIHUM BEILIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKOU
TEOPUHU
bu6mmoreka [IOK
3) Kpucrammmuecknue n amopgHbIe Tena 1 https://m.eds0o.ru/ff0a5800
6 CmaunBaHue U KanwuisipHocThb. [loBepxHOCTHOE 1 bubnnoreka [JOK
HaTSDKCHHE https://m.edso0.ru/ff0a5530
7 TemoBoe paclIupeHue U CkaTue 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHYKCHHS YaCTHUII
9 Buytpennss sueprusi. CnocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEH dHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
bu6mmoreka [IOK
11 KommduecTtBO TemIOTHL. Y IeabHas TEMIOEMKOCTD 1 https://m.edso0.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemioooMeH u bubnuoreka [IOK
12 1
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota «lccnenoBanue siBiIeHUs bubnuoreka [IOK
13 TerI000MeHa P CMEITMBAaHUH XOJIOTHOMN U 1 https://m.edsoo0.ru/ff0a6a98

T opﬂqeﬁ BOJBI»
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PacueT xonuuecTBa TCIIJIOTHI, HGO6XOI[I/IMOF0

14 JUISl HAarpEBaHMs TeJla U BBIACIISIEMOT0 UM TIPH
OXJIQXKICHUU
15 JlaGopatopHas pabota «OnpeneneHue yaeabHou bubnuoreka [IOK
TEIJIOEMKOCTH BEILIECTBAY https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIIMBa. Y eJbHas TEeII0Ta CrOPaHUs bubamorexa IOK
https://m.edsoo.ru/ff0a7b5a
17 Pemienue 3aiad Ha onpeieIeHue KOJIMYeCTBa bu6mmoreka [IOK
TEIUIOTHI. https://m.edsoo.ru/ff0a65c0
18 [ImaBneHue u OTBEpAEBaHUE KPUCTATUINYECKUX bubmumoreka [IOK
TeJ. Y IeNbHas TeII0Ta IIaBICHHS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHas pabota «OnpeneneHue yaeabHON bubnuorexa [JOK
TEIUTOTHI IJIABJICHUS JIb/1a https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y penpHas Termwiora napoodpazoBaHus bubnuorexa [JOK
21 Y KOHJICHCAI[MH. 3aBUCUMOCTb TEMIICPATYPhI https://m.edsoo.ru/ff0a786¢
KUTICHHSI OT aTMOC(HEPHOTO JTaBIICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnnoreka [JOK
22 «OmnpeieneHne OTHOCUTEIBHOM BIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa»
93 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH
BO3/TyXa
[TpuHIMTIBL PaOOTHI TETUIOBBIX ABUTATEINCH.
24 [TapoBas TypOuHa. [[Burarenb BHyTPEHHETO
CrOpaHus
o5 KIIl rerioBoro asurarens. TenaoBbie bubnuotexa [JOK
JIBUTATEIN M 3allHTa OKPYKAFOIICH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEeBpaIlEeHHs SHEPTHH B
TEIUIOBBIX ITpoIeccax
[ToaroToBka Kk KOHTPOJIBHON paboOTe MO TeMe bubnuoreka [IOK
27 «TemoBsle siBNeHUs. MI3MeHEeHne arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BELIECTBA»
KonTponbHas pabora no teme «TemnioBsie bubnnoreka [JOK
28 siBJieHUs. VI3MeHeHue arperaTHbIX COCTOSTHHUN https://m.edsoo.ru/ff0a86ae
BEIIIECTBAY
29 OnekTpuszanus Ten. /[Ba posia aneKTpu4ecKux
3apsiioB
30 VYpok-uccnenoanue «JIEKTpU3aLUs TET
UHAYKIMEH U TIPU COPUKOCHOBEHUM»
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnekTpuueckoe noje. HampspkeHHOCTD bubnnorexka [JOK
32 AIIEKTPUIECKOTO OIS, [IpHHIUI Cynepro3uIiu https://m.edsoo.ru/ff0a8a0a

AIIEKTPUYECKUX MOJEH
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Hocurenu snexkTpuueckux 3apsiioB.

33 .
DnemeHTapHbId 3apsia. CTpoeHue aroMa

34 [IpoBOgHMKY M TNANEKTPUKH. 3aKOH bubmuoreka [IOK
COXpaHEHUsI AJIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB bu6mmoreka [IOK
9JIEKTPHUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnmoreka [JOK

36 cyliecTBOBaHMs. MICTOUHUKH 3IIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JleficTBUSI IEKTPUUYECKOTO TOKA bubmiorexa LIOK

https://m.edsoo.ru/ff0a96b2

DJIEKTPUUYECKUI TOK B METajllaX, JKUAKOCTAX U bu6mmoreka [IOK

38 razax. DJEeKTpUYeCcKas 1Ielb U €€ COCTABHBIC https://m.edsoo.ru/ff0a9838
9acTH.

39 Cuia Toka.
JlabGopaTtopHast pabora «3mepenune u bubnuorexa [JOK

40
pEryJIMpOBaHKUE CHUJIBI TOKA» https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BoabTmerp. bubnnoreka [JOK

41 JlabopatopHnas padora «M3mepenue u https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHUEC HAIPSHKCHHSD)
ConpoTtuBieHue MpoBoJHMKA. 3aKkoH OMa i bu6mmoreka [JOK

42
y4acTKa eI . https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabora «HcciaenoBanue bubnuorexa [JOK

43 3aBHCHMOCTH CHJIBI TOKA, HIYIICTO Yepe3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HANPSDKEHUS Ha PEe3UCTOPe»

44 Pemenue 3amau Ha 3akoH Oma Jij1st ygacTka bubnuotexa [JOK
IeTTH. https://m.edsoo.ru/ff0aad44a

45 VY aenbHOEe COMPOTUBIICHHE TPOBOIHUKA
Pemenue 3a1a4y Ha 3aBUCUMOCTD bubmuorexa [JOK

46 AIIEKTPUIECKOTO COMPOTUBIICHHS TIPOBOIHUKA OT https://m.edsoo.ru/ff0aa738
€ro JUTUHBI, TUIONIA/Id TIOTIEPEYHOTO CEUCHUs U
MaTepuana.

47 [TocnenoBarenbHOE U NapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlaboparopHas padota «IIpoBepka npasuina

48 CJ‘IO)KEHI/ISIpHaHpIZIX(eHI/If/'I n}l))n H(i}HCHEBaTeHBHOM bubmmorexa LIOK

https://m.edsoo.ru/ff0aaa58

COCTMHCHUH JIBYX PE3UCTOPOBY
JlaGopatopHas pabota «I[IpoBepka mpaBuia s bubnuoreka [IOK

49 CHJIBI TOKA MPH MapajIeIbHOM COSTUHEHUU https://m.edsoo.ru/ff0aadle
PE3UCTOPOB»

50 Pemenue 3a1ay Ha npuMeHeHne 3akona OMa st bubnmoreka [JOK

pa3In4IHoOrOo COCAUHCHHA ITPOBOJJHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bub6mmoreka [IOK
3akon J[xoynsa-JIenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota «OnpezneneHue paboThl U bubmuoreka [IOK
MOIIHOCTH AJIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKHE IIETTH U IIOTPEOUTEIIN bubmuorexa [JOK
53 9JIEKTPHUECKOM dHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TeEME bubmuorexa [JOK
54 «DIIEKTPUYECKHE 3apsiibl. 3apsuKeHHbIE Tea U https://m.edsoo.ru/ff0abd2c
X B3auMoaeucTBus. I10CTOSIHHBIN
ANEKTPUUYECKUN TOK»
KonTtponbHas pabota o Teme «DJIeKTpUYECKHe bubmumorexa [IOK
55 3apsizibl. 3apsuKEHHBIE Tea U UX https://m.edsoo.ru/ff0abea8
B3aUMOJIeUCTBUS. [10CTOSITHHBIN AIEKTpUUECKUN
TOK»
56 ITocTossHAHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
VYpoxk-uccaenosanue «M3ydenue nonen bubmnorexa LIOK
S7
MIOCTOSIHHBIX MarHUTOBY https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHoOE 1oJjie 3eMJIM U €ro bubmuorexa [JOK
3HAYEHUE UIS )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose bubnnorexa [JOK
59 3JIEKTPHUYECKOr0 TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IprMeHeHne 2EKTPOMarHuTOB B TEXHUKE. bubnnorexa [JOK
60 JlabopatopHas pabota «3yueHue aeicTBUS https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM)
DNEeKTPOABUTATEh TOCTOSTHHOTO TOKA. bubnnorexa [JOK
Hcrionb30BaHue 3JIEKTPOIBUTATENCH B https://m.edsoo.ru/ff0ac86¢c
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas padota «KoHCTpynpoBaHue u
U3y4eHue paboThl NIEKTPOIBUTATEIS»
62 OmnpeiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
uHaykuuu. Ipasuno Jlenna
Onekrporerepatop. CrocoOb! MOTyYeHUS
63 ANEKTPUYECKOIN SHEPTUU. DNEKTPOCTAHIIUY HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
«INEKTPUIECKUE U MAaTHUTHBIC SIBJICHUSY
65 KonTtponbHas pabota o Teme «DJIeKTpUYECKHe bubnuoreka [IOK
U MarHUTHBIC SIBIICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnuorexa [IOK
«TemnoBbIe SIBICHUS https://m.edsoo.ru/ff0acc5e
67 PesepBHslit ypok. Pabota ¢ Tekctamu 1o teme bubnnorexka [JOK

«IToCTOSIHHBIN ANEKTPUIECKUIN TOK»

https://m.edsoo.ru/ff0acdc6
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PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo teme

08 «MarHuTHbIE SIBJICHUSI» 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
9 KUIACC
Ne Tema ypoka KonuyectBo JiexkTpoHHbIe HM(poBbIE
n/n 4acoB o0pa3oBaTeJibHbIE pecypchl
1 Mexanunyeckoe nBuKeHrne. MarepualibHast TOUKa 1
5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSMOIUHEMHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEtHOE PABHOYCKOPEHHOE BUKEHHE. 1 bubnnoreka [HOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu
JlaboparopHas pabota «Onpenenenue bubnunoreka [JOK
7 YCKOPEHHs TeJia MPH PaBHOYCKOPEHHOM 1 https://m.edsoo.ru/ff0adb18
JBUKCHUH 110 HAKJIOHHOM ITJIOCKOCTH
8 CBo6Ooanoe magenue tei. Oneitel [anunes 1
PaBHOMEpHOE BHKEHUE IO OKPYKHOCTH. bubnnorexa [HOK
9 [epuon u yacrora obpaieHus. Jluneinas u 1 https://m.edsoo.ru/ff0ael76
yI0Basi CKOPOCTH
10 LlenTpocTpeMuTENLHOE YCKOPEHHE 1
11 ITepsslit 3ak0oH HptoToHA. BexTop cuiibl 1 ﬁggi?;;;i;ii?ﬁlfmae 612
12 Bropoii 3akon Herorona. PaBHozelicTByromas 1 bubnnoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Herotona. Cymnepno3unus Cuit 1 Eggi?:;iiiﬂﬁlfmae 982
14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1 bubnnorexa [JOK
Heprotona https://m.edsoo.ru/ffO0aeb6c
bubnuotexa [JOK
1> Cwmaynpyrocra. 3akon Tyka ! https://m.edsg).ru/fanecaZ
16 Pemenne 3amau mo teme «Cuita ynpyrocTuy 1
17 JlaGopatopHas pabota «Onpeznenenue 1 bubnuoreka [IOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnmuotexa [JOK
18 Cimatpers ! https://m.edsg).ru/fanf?BS
19 Pemenue 3agau no reme «Cuiia TpeHuUs» 1 bubmorexa LIOK

https://m.edsoo.ru/ff0afa26
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JlaGopaTtopHas pabora «Ornpeaenenue

bub6mmoreka [IOK

20 K03 pHIIHEHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme «3akoHbl HpioToHA. bubnmoreka [JOK

21
Cuua ynpyroctu. Cuiia TpeHUs» https://m.edsoo.ru/ff0afb8e

99 Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTCHUS. bubmuorexa [JOK
YckopeHre cBOOOTHOTO TaCHHUS https://m.edsoo.ru/ff0af044

23 «/IBmKeHne Tea BOKPYT IPaBUTALIMOHHOTO
uentpa (Conneunas cucrema). ["'anakTukm»

Pemenue 3agau no reme «Cuiia TSHKECTH U 3aKOH bubmuoreka [JOK

24
BCEMHUPHOTO TSTOTCHHUS https://m.edsoo.ru/ff0af5f8
ITepBas kocMuyeckas ckopocTb. HeBecoMocTs u bubmuorexa [JOK

25
eperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOR TOUKH. AOGCOIIOTHO bubmumoreka [IOK

26 TBEPI0E Te0. PaBHOBECHE TBEPIOro TEa C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BpallleHuUs

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenue 3anau mo teme «MomeHT cuibl. L{eHTp bubmuorexa [JOK
TSDKECTI https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME bubnnorexa [JOK

29 «Mexanunueckoe nBukeHue. Bzaumoneiicreue https://m.edsoo.ru/ff0b0408
TE»

30 KonTtponsHast pabora o Teme «MexaHu4eckoe bubnnorexa [JOK
nBWKeHue. B3anMoenicTBre Te» https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. Ummynse cuiiel. 3aKoH bubnuorexa [IOK

31 COXpaHEHUsI UMITyJIbCa. YTIPYroe U HEYIPyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

39 Pemenue 3a1au no Teme «3aK0OH COXpaHEHUS bubnnoreka [JOK
UMITYJIBCA» https://m.edsoo.ru/ff0b096¢c
Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA

33 COXPaHCHHS UMITYJIbCa. PeakTHBHOE JIBHYKEHUE B
MIPUPOJIC U TEXHUKE.

bu6mmoreka [IOK

34 Mexanunueckasi paboTa U MOITHOCTh https://m.edso0.ru/ffob0ag4

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U CHJIBI bubnnorexa [JOK
TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Ornpezaenenne padoTbl

36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBM)KEHUU Tela
M0 TOPU3OHTAIEHOM MMOBEPXHOCTH

37 Cas3b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTUs

38 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KMHETUYECKOU SHEPTUHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
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Penrenue 3amaq Ha 3aKOH COXpaHEHHS YHEPTUU.

bub6mmoreka [IOK

40 [TpoBepouHas padora. https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE IBHIKCHHE U €TI0 bubmuoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaebaHus. BeiHyK1eHHbIE bu6mmoreka [IOK
KoJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil ¥ NPy KUHHBIA MAsITHUKH
44 Pewenne 3ana4 Ha onpeeneHue nepuoaa u bubmumoreka [IOK
4acTOThI KOJIeOaHHT MasTHUKOB. https://m.edsoo.ru/ff0b197a
45 [IpeBpartieHre SHEPTUU NPU MEXAHUYECKUX
KOJIe0aHUsIX
Pewenne 3ana4 Ha IpeBpallleHUE SHEPIUU IIPU bubmumorexa [IOK
46
MEXaHUYECKUX KOJICOAHHSX. https://m.edsoo.ru/ffOblaec
JlabopaTtopHas pabota «IIpoBepka bubmmoreka [JOK
47 HE3aBUCHMOCTH TIEpH0/Ia KojicOaHuii rpys3a, https://m.edsoo.ru/ff0b197a
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a»
Mexanuyeckue BoiHbl. CBOMCTBA bubmuorexa [JOK
48 MEXaHHUYECKUX BOJIH. [IpogoabHbIE U https://m.edsoo.ru/ff0b21fe
MIOTICPEYHBIC BOJTHBI
49 Pemenue 3a1au Ha onpeneneHne CKOpOCTH
pacrpocTpaHeHHs BOJH.
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
52 Pemenne 3agau. TectupoBanue. bubmorexa LIOK
https://m.edsoo.ru/ffOb23ca
53 Pemenue 3a1a4 Ha MOBTOPEHUE 3aKOHOB
COXPaHCHHS.
[ToaroToBka Kk KOHTPOJIBHON paboOTeE MO TeMe bubnuoreka [IOK
54 «3aKoHBI cOXpaHeHus1. MexaHn4ecKne https://m.edsoo.ru/ff0b25f0
KOJIeOaHMs U BOJIHBI»
KonTponbHas pabota mo Teme «3aKOHbI
55 coxpaHeHHs. MexaHndeckue KouebaHus u
BOJIHBI»
56 DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpok-koHdpepenuus «lllkana bubnuorexa [IOK
58 3IIEKTPOMAarHUTHHIX BOJH. Vcnonp3oBaHue https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
Ypok-uccnenosanue «M3ydeHue cBONCTB bubmuoreka [IOK
59 AIIEKTPOMATrHUTHBIX BOJIH C ITOMOIIIBIO https://m.edsoo.ru/ffOb2c6c

MOOMIIBHOTO Tese(hOoHa»
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Pemenue 3amay Ha onpeeneHne 4acToThl U

00 JUTMHBI 3JIEKTPOMarHUTHOMN BOJTHBI
61 DneKTpoMarHuTHas npupoza ceera. CKOpocTb bubnmoreka [JOK
cBeTa. BoHOBBIC CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitHoe bubmuorexa [JOK
62 pacripocTpanenue cBera. 3atmenus ConHIa u https://m.edsoo.ru/ff0b3658
Jlynsl
63 3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue bubmuorexa [JOK
3a]a4 Ha IPUMEHCHHE 3aKOHA OTPaKEHHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA bubmiorexa LIOK
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA. bubnuorexa [JOK
65 Hcnonk30BaHuE MOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOAAX
JlaboparopHas pabota «Mccrnenoanue
66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJeHHs Ha TPaHuLe «BO3IIYX-
CTEKIIO»
67 Pemenue 3a1ay Ha 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA. TECTUPOBAHUE.
bu6mmoreka [IOK
68 Jlua3el. OnTUYecKas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenue n3o0pakxeHUi B JTMH3AX bubmmorexa LIOK
https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
70 (OKYCHOTO PAaCCTOSIHUSI H OTITHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparomien JTUH3bD
VYpoxk-koHpepennus «OnTuyecKre TNH30BbIC bubnuotexa [JOK
71
npruOOpPBD» https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-konpepenmus «Jledextsl 3penus. Kak
COXPaHHTb 3PEHUEH
74 Pasnoxenue 6enoro csera B criekTp. ONbITHI bubnnoreka [JOK
HeroTtona. Jlucniepcus cBera https://m.edsoo.ru/ff0c0f4c
JlaboparopHas paboTa «ONBITHI IO PA3I0KEHUIO bubnnorexa [JOK
75 0e0ro CBeTa B CIEKTP M BOCHPHUATHIO IIBETA https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPHU X HAOIIOEHUH Yepe3
[[BETOBBIC (DMITBTPHI»
76 BoxHOBEIE CBOliCTBaA CBETA: AMCTIEPCHS,
uHTEephepeHIMs U AU(PaKIHID)
77 OmneiTer Pesepdopna v mianeTapHast MOJIETb bubnmuotexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
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I/ICHYCKaHI/Ie " IOTJIOMICHHUE CBETA aTOMOM.

bub6mmoreka [IOK

7 KBanTsl. JInneiuaTeie CrIeKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym «Halronenre criekTpos bubnmoreka [JOK
UCITYCKaHUSI» https://m.edsoo.ru/ff0c1550
81 PanmnoakTuBHOCTE U €€ BUIIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hykinonnas Mozens Bubmorexa LIOK
https://m.edsoo.ru/ffOc18ac
bubmuoreka [JOK
83 PanuoakTuBHBIC IpeBparicHus. 30Tombl https://m.edsoo.ru/ffoclals
Penrenue 3anad mo treMe: «PannoakTUBHBIE bu6mmoreka [IOK
84
HpEeBPALICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 «PaanoakTUBHBIE U3IIy4EHHUS B IIPUPOJE, bubmumoreka [IOK
MEIUIINHE, TEXHUKE)» https://m.edsoo.ru/ff0c2126
SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnunoreka [JOK
87
3apsA70BOr0 U MacCOBOI'O YHCEI https://m.edsoo.ru/ffOc1c58
88 DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK
SHEPrUM https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 mo teme «SnepHpie peakiiumy
90 Peakunu cunTe3a u genenus saep. Mcrounnku bu6mmoreka [JOK
sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koHpepenuus «SnepHas sHepreTuKa.
91 JleficTBHs paquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBBIE OpPTraHU3MBbI»
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME bubnnoreka [JOK
92 «DIEKTPOMArHUTHOE T0JIE. DIIEKTPOMArHUTHBIE https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBIICHHS
KonTponbHas pabota mo Teme
93 «DIEeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBBIC SBICHHS
04 [ToBTOpenue, o6o0mmenue. JlabopaTopHble bubnuoreka [IOK
paboTHI 1o Kypey «B3anmMoneiicTBre Tem» https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061meHne. Perienne pacyeTHbIX bubnnoreka [JOK
95 Y KQ4ECTBEHHBIX 3a1a4 110 TeMe «TermnoBbie https://m.edsoo.ru/ff0c2572
MPOLIECCHI»
[ToBTOpenue, 06ob6meHne. Pemenue pacyeTHbIX bubnnorexka [JOK
96 ¥ Ka4eCTBEHHBIX 3a1a4 1o Teme «KITJT https://m.edsoo.ru/ff0c2a22
TEIUIOBBIX JIBUTATEIICI
[ToBTOpenue, 060061meHne. Pemenne pacyeTHbIX bubnmoreka [JOK
97 1 Ka4eCTBEHHBIX 3a7a4 no Teme «KI1/] https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAaHOBOKY
08 [ToBTropenue, 06o0meHue. JlabopaTopHsie bubnuorexa [IOK

pa6OTLI 110 KypCy «CBeTOBEIC SIBICHUS

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu bub6mmoreka [IOK
99 1

10 TeM€e «3aKOHBI COXPAHEHUS B MEXAHUKE» https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 0600menue. Pabora ¢ Tekctamu 1 bubmuoreka [IOK

o Teme «KoebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1 bu6mmoreka [IOK

110 TeMe «CBETOBBIC SIBIICHMS https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1

o TeMe «KBaHTOBas U sjepHas QU3HKay»
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1. ®wusuka, 7 xnacc/Ilepeikun .M., UBanos A.M.-Mocksa: [Tpocsemenue, 2021

2. ®dusuka, 8 knacc/[leppikun .M., IBanoB A.M.-Mockaa: IIpocBerienue, 2022

3. ®usuka, 9 knacc/Ilepeimkun .M., UBanos A.M.-Mockga: [Ipocsemenue, 2021

METOANUYECKHUE MATEPUAJIBI IS YUUTEJIA

1. ®uzuka. JIunakruueckue matepuaisl. 7 kiacce (aBropsl A. E. Mapon, E. A. Mapon);

2. ®uszuka. COopHUK BOIPOCOB 1 3a1ad. 7 kinace (aBTopel A. E. Mapow, E. A. Mapos, C. B.
[To3zotickwii);

3. ®usuka. CaMoCTOATENIbHBIE M KOHTPOJIbHBIE padoThl. 7 Kitace (aBTopsl A. E. Mapon, E. A.
Mapon);

4. DnextponHas ¢popma yueOnnka (ODY).
Ousuka. Junaktuueckue matepuansl. 8 kiace (aBropsl A. E. Mapow, E. A. Mapon)
Ousuka. Junaktuueckue matepuaisl. 9 kiace (aBropsl A. E. Mapon, E. A. Mapon);
®usnka. CamocTosTENbHBIE U KOHTPOJIbHBIE PaboThl 8 ki1 (Mapon, E.A. Mapon)
®usnka. CamocTosTENbHBIE U KOHTPOJIbHBIE PaboThl 9 ki1 (Mapon, E.A. Mapon)

O N o O

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. lesson.edu.ru/
2. resh.edu.ru
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