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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTABIICHA HA
OCHOBE IOJIOKEHUH U TpeOOBaHMU K pe3yjbTaTaM OCBOEHHA Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3zoBaTenbHO mporpaMMel, mpeacraBieHHbIXx B @I'OC OO0, a Takxke ¢
yaétoM (enepanpbHON paboueil mporpamMmbl BocmuTanus W KoHIenmmu npenomgaBaHus
ydeOHoro npeamera « Puznka.

CopepxaHue mporpaMmbl 10 (U3UMKE  HANpaBIeHO Ha  (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaOIIMXCS U OpraHU3aIUI0 U3Y4YeHHUS (UBHUKH
Ha JESITeNbHOCTHONM OcHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peanusanuu Tpeboanuit PI'OC OOO K MmIaHUPYyEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOYyYeHHs, a TaKKe MEXKIPEAMETHbIC
CBS3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUs.

[Iporpamma no (u3MKe ycTaHABIMBAET pacHpeliesieHue yd4eOHOro marepuaia Io
rojsaMm oOydeHus (1o Kjaccam), MpeAsiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImMXCH.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEJIbIO OKa3aHUS METOJMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmMbl IO YYEOHOMY MPEIMETY.

®du3nka ABISAETCS CUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIBbKY (PM3MUECKHUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB M SIBJICHUIA,
U3y4aeMbIX XHMHEH, OuoJiorueil, acTpoHOMueW U (pu3nueckod reorpadueil, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KApTUHY MHpA, MPEJOCTABISIET HauboJsiee SICHBbIC
o0pa3lpl MPUMEHEHUsT HAy4YHOrO0 METOo[a IO3HaHUs, TO €CTh crnoco0a MoIMy4YeHus
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Omna w3 TaBHBIX 3ama4d  (U3WYECKOro oOpa3oBaHMs B CTPYKTYpe OOIIEro
00pa3oBaHus COCTOUT B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH U UHTEpeca
K HayKe y OOy4arommxcs.

N3yyenue ¢u3nku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJAJACHHE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OLICHUBATh U TOHUMATh OCOOEHHOCTH HaAyYHOTO UCCIEAOBAHUS;

e MHTEPIPETUPOBATH JAHHBIE M MCHOJb30BATh HAy4YHBIE JOKA3aTeNbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[enu nzydyenus: Gpu3NKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ONPEIeSICHbI B
Konnenmuu mnpenogaBanus ydeOHoro mpenmera «®Puszmka» B 00pa30BaTEIbHBIX
OpraHu3anusIx Poccuiickon Oenepanun, peanu3yIommx OCHOBHBIE
oO1reoOpazoBareybHble  MpOrpaMMbl,  yTBepkAEHHOW  pemenueMm  Koseruu
MunuctepcTBa npocsetieHus: Poccutickoit deneparuu (mpotokoia ot 3 aekadbpst 2019 r.



No TTK-4BH).

Heaun uzyyenuss pusvMKu:

e TMpUOOpETEeHHE MHTEpeca M CTPEMIICHHS 00YyYaroluuXcsi K HayYHOMY HM3y4YEHUIO
MIPUPOIBI, PA3BUTHE WX UHTEIUICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJI€ TO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIIIEHHUS K OKPY KAIOUIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3YYEHHUS OCHOB
CTPOSHHUS MaTepuu U PyHIaMEHTAIILHBIX 3aKOHOB (PM3HKH;

e (QopMupoBaHuE TpPEACTABICHUA O pOJU (UUMKU JJs1 Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oyayiien mpodeccroHambHOM
JEeSTEIbHOCTH, CBI3aHHOM ¢ (PU3UKOM, MOJArOTOBKA K JlajJbHEHIIIEMy O0yUYEeHHIO B
ATOM HampaBlICHUHU.

JocTuxeHnue 3TUX 1ejed mporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO OOIETO

00pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CICAYIONMIUX 3a1a4:

e TMpuoOpeTeHre 3HAHUU O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

e TMPUOOPETEHHE YMEHHUI ONHUCHIBaTh W OOBICHATH (PUBMUECKUE SBJICHUS C
HCITOJTb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

e OCBOCHHE METOJIOB PEIICHUs MPOCTEUITNX PACUETHBIX 3a7a4 C UCIOIb30BAHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMCHHMH HAOIIOMATh TPHUPOAHBIC SBICHUS W BBHITIOJHATH OIBITHI,
nabopatopHble  paOOThl U DKCOEPUMEHTAJIbHbIE  UCCIEIOBaAHUS c
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOCBOeHHE TpUE€MOB paboThl ¢ wuHMOpPMaIMEl (U3UYECKOTO COAEpKAHUS,
BKJIFOYasi WH(POPMAIMIO O COBPEMEHHBIX OCTIDKCHHSIX (U3UKH, aHAIU3 H
KPUTHYECKOE OIICHNBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO €O cdepamu mTpodecCUOHATBLHON JeATeIbHOCTH, CBS3aHHBIMU C
Gu3NKO, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHKECHHUSIX
(bu3HUecKoi HayKU.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OONIETro
oOpazoBaHusi oTBoauTCs 238 4vacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNenio), B 8
kiaacce — 68 uvacoB (2 vaca B Hemeno), B 9 kimacce — 102 gaca (3 waca B Hepeno).

[Ipennaraemsiii B mporpamme 1o (Gu3uKe nepedeHs 1abopaTOpHBIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHBI  XapakTep, VyYMTENIb JeJacT BbIOOp  MpPOBEICHUS
7abopaToOpHbIX pabOT W OMBITOB C YyY€TOM WHIAMBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmuxcsi, CIHCKa OJKCIIEPUMEHTAIbHBIX 3aJIaHWi, TMpEeAJIaraeMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o npupoae. SBimenuss npuponbl. Dusznueckue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnveckue BeaTuduHbl. M3mepenue pusznueckux BeanunH. Gusnyeckue mpuoopHI.
[TorpemnocTs n3MepeHnii. Mex1yHapoiHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w©  Jgpyrde  eCTeCTBEHHbIE  HAyKU  H3Y4alOT  MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJI MMO3HAHUS: HAOJIOCHUE, TTOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBIDKCHHUE TUITOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, O0BICHEHHUE HA0II0/1aeMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEII0BbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue npubOpPsl W Mpoleaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM H

1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomot u onvimeul.

1. OmnpeneneHue MEHBI AeICHUS KAl H3MEPHUTEIHHOTO IIPUOopa.

2. HM3mepenue paccTosHUM.

3. H3mepenue o0bEMa KUJIKOCTH U TBEPAOTO TeA.

4. OmnpeneneHue pasMepoOB MaJbIX TEI.

5. M3MepeHue TemmnepaTypbl MPU MOMOIIM >KUIKOCTHOTO TEPMOMETpa M JaTUUKa

TeMIIepaTyphbl.
6. IIpoBeneHue uccae0BaHUA 1O MMPOBEPKE TMITOTE3bI: TAIBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHNsI 0 CTPOEHHUH BelllecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE
JTIUCKPETHOE CTPOECHUE BENIECTBA.

JIBmxeHue yacTtull BeiiecTBa. CBI3b CKOPOCTH JBMIYKEHUS YaCTHUIl C TEMIEPATypoOil.
bpoynoBckoe nBuxenue, nuddysus. BzanMmoaelicTBHe YaCcTHIl BEIIECTBA: TPUTSIKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, JKHUAKOCTEH U TBEPIBIX
(kpuctamnmyeckux) Tel. B3auMocBsS3b MeXAy CBONCTBAaMU BEUIECTB B Pa3HBIX

arperaTHbIX COCTOSAHUAX W HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTH
arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyszuu.

3. HabOmronenue sBieHui, 0OBACHSIIOMUXCS MPUTSKEHUEM WA OTTAIKHBAaHUEM
YaCTHUIl BEIIECTBA.



Jlabopamopnsie pabomot u onvimot.

1. OreHka nuamMeTpa aToMa METOJIOM PAJIOB (C UCTIOJIb30BaHUEM (GoTorpaduif).

2. OnbIThI 10 HAOJIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSKEHUS.

Pasznen 3. /IBU:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe BUKeHUE. PaBHOMEPHOE M HEpAaBHOMEPHOE ABUKEHHE. CKOPOCTD.

CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpeMEHU IBUKECHUS.
SIBneHne nHepuuu. 3aKkOH HHEPLUU. B3anmoneiicTBre Tell Kak NpUYrHA U3MEHEHUS
CKOpPOCTH ABWXKEHHS Tesl. Macca kak mepa MHepTHOCTH Tena. [LIoTHOCTh BellecTBa.
CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBA.
Cuna kak XapakTepucTHKa B3auMojaeucTBus Tena. Cuina ynpyroctd u 3akoH I'yka.
W3mepeHne cuitbl C MIOMOLIBIO0 JUHAMOMETpA. SIBIeHue TAroTeHus u cuiia tsoxectu. Cuna
TSKECTH Ha Jpyrux maHerax. Bec tema. HeBecomocTs. CriokeHne Cuil, HalIpaBJIECHHBIX
no ofHoil mnpsmoil. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUS U
TpPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmtonenue MexaHMUeCcKOro IBHXKEHHUS Tela.
2. M3MepeHue CKOpoCTH NPSIMOJIMHENHOTO JIBUKCHUSL.
3. HaOmronenue siBneHus HHEPIIHUH.
4. HaOmroneHne n3MeHEeHUs1 CKOPOCTH MTPU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE MacC IO B3aUMOJICCTBUIO TEII.
6. CnoxkeHue cujl, HapaBJIEHHBIX MO OJHOMN NPSIMOIA.
Jlabopamopnuie padbomot u onvimul.
1. OmnpenenieHHE CKOPOCTH PAaBHOMEPHOrO JBMKEHUS (IIapyka B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOMIISI U TaK Jlajee).

2. OnpeneneHue cpegHEl CKOPOCTHM CKOJBXEHHS Opycka WM UIIapuKka IIo
HaKJIOHHOW IUIOCKOCTH.
OnpeneneHre IOTHOCTH TBEPIOTO TeNA.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTskeHus  (medopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBXKEHHUS OT Beca
TeJIa ¥ XapaKkTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEN.

Paznen 4. JlaBieHue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILIEHHWS W YyBEJNIMYEHHMs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH AaBJeHHs Ta3a oT 00bEMa, Temneparypsl. [lepegada naBineHus TBEPIbLIMU
TeJlaMu, SKMIKOCTAMM M ra3amu. 3akoH [lackans. IIHeBMaTMyeckue MallUHBI.
3aBUCUMOCTh JABJICHHUS JKUJIKOCTH OT TiayOuHBI. ['mapocTraTudeckuii mapamokc.
Coobmiaromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBbI.

Atmochepa 3emumm u arMmochepHoe naBinenue. [IpuumHBI CyliecTBOBaHUSA
BO3aylIHON 00070uku 3emiau. OnbiT Toppuyeu. M3mepenue arMocpepHOro AaBiIeHUS.



3aBHUCHUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr ams
U3MEpEHUs ATMOC(HEPHOTO JaBICHHUS.
JlelicTBue KUIKOCTHU M ra3a Ha IIOIPYKEHHOE B HMX TeNO. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
JHemoncmpayuu.

o vk wn e
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua gaBneHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

I'mppaBnmyeckuii mpecc.

[IposiBienue necTBUA aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOW 4YacTU Tena U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOUIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomot u onvimeul.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpy>KEHHOM B
XKUJKOCTh YaCTH TeJa.

Ornpenenenye BRITAIKMBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOLIEH CHIIBI, JEUCTBYIOIIEH HAa TEIO B
KUIAKOCTH, OT Macchl TeJa.

OneITbl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJKHUBAIOUIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMa MOTPYKEHHOW B IKHIKOCTH
YaCTH TeJIa ¥ OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHre apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U ONPENEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTH. DHEPIrusl.

Mexanuueckas padota. MouHoCTb.

[IpocTbie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. I[lpumeHeHue mnpaBuiia paBHOBECHsI pblyara K OJOKY. «30JI0TOE€ MPABUIION»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexanndeckas 3Heprusi. Kunetnueckas v noteHunaabHas sHeprus. [Ipespamenue
OJIHOTO BHJAa MEXaHMYECKOW SHEpruM B JApyroil. 3aKOH COXPAHEHUS DHEPTUU B
MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimul.

1.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTH.



2. HccnenoBaHue yclnoBUN PaBHOBECHS pblUyara.
3. M3mepenue KII/] HakKIOHHOM MJIOCKOCTH.
4. M3yuyeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Pa3nes 6. TensioBble ABIeHMA.

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS BELIECTBA.
Macca u pa3mepbl aTOMOB M MOJEKYJd. ONBIThl, NOATBEPKIAIOMINE OCHOBHBIE
IIOJIO’KEHMS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenn  TBEPIOro, JKUAKOIO MW ra3000pa3HOrO0  COCTOSHHMA  BELIECTBA.
Kpucramnmueckue u amopdubie Tema. OOBbSICHEHHE CBOMCTB Ta30B, XKHIKOCTEH U
TBEPBIX TEJ HA OCHOBE MOJIOKEHUM MOJIEKYISIPHO--KMHETHYECKOW Teopur. CMauynBaHue
Y KallWJUISIPHBIE SIBJICHU. TeIIoBoe paclIMpEeHNe U CKaTHE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHUKEHUS YacCTHULL.
BuyTtpennsisi sHeprud. CrocoObl MU3MEHEHUsT BHYTPEHHEH 3HEpruu: TeIuionepeaada u
cCoBepllIeHHEe paboTel. Buasl Temnonepenayu: TEMIONPOBOJHOCTb, KOHBEKIHA,
U3IIy4YCHHE.

KonnuecTtBo TemnoTel. YjaenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH WU
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHne u oTBepaeBaHHE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TeIiora IuiaBieHus. IlapooOpasoBanue wu
koHgeHcauus. HWcnapenue. Kumenuwe. VYiaenpHas  Temiora  MapooOpa3zoBaHUSL.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TETUIOTA CTOPAHMUS.

[Tpuniuner padotsl TeroBbix apurareneit KIIJ[ termmoBoro apurarens. TerioBbie
JBUTATENIM U 3allATA OKPYKAIOIIEH CpEbI.

3aKOH COXpAaHEHHMsI U ITPEBPALLCHMS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

Habmronenue siBjieHUi cMaurBaHUS M KaTWJUISIPHBIX SBICHUM.

HaGnroneHue TenioBoro paciiupeHus Te.

W3meHenue naBiieHHs] ra3a NpU HU3MEHEHUUM O00bEMA M HArpeBaHUM WIIU
OXJIAXKJICHUH.

6. IlpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Buasl Tenonepenayn.

8. OxJaxaeHue npy COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepuieHuu paOOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

vk W



11. HaOmroneHue KAIeHus.
12. HaGmtonenue nocTosiHCTBA TEMIIEpaTyphl MPH TUTABJICHUH.
13. Moenu TeIUI0OBEIX JABUTATEIICH.
Jlabopamopnwie padbomot u onvimul.
1. OmBITHI IO OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
2. OnbITHI IO BRIPAIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WIIM caxapa.
3. OmnbIThl 10 HAOJIIOICHUIO TEIVIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tell.

4. OnpeneneHue AaBJIEHUS BO3yXa B OaJJIOHE MIMPHUIIA.

5. OmnbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh JIABJICHUS BO3/1yXa OT €ro oobéma u
HarpeBaHUs WA OXJIAKICHUS.

6. IIpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH IJIMHBI CTOJIOMKA KHJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGnroneHue W3MEHEHUs BHYTPEHHEH OSHEPruM Tejla B pe3yjbTaTe
Teruionepeaayu U padoThl BHEITHUX CHUJL.

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MTPHU CMEIIUBAHUH XOJIOHOM U ropsiuei
BOJIBI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJAOW NPHU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIITUHAPOM.

10. OnpeneseHne yaeabHOU TEINIOEMKOCTH BELIECTBA.

11. MccnenoBaHue mpoiiecca UCrapeHus.

12. OnpeneseHrue OTHOCUTENIBHON BIIAJKHOCTH BO3YXa.

13. OnpeneseHne yaeabHON TEMI0ThI IIJIaBJICHUS JIb/IA.

Pa3nen 7. DinekTpuyeckne U MAarHUTHbBIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poma DNEKTpUYECKUX 3apAnoB. BszamMojaencTBue
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTH CUJTBI B3aUMOJICUCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEIaMU).

Onektpuueckoe mojne. Hanpsok€HHOCTh  anekTpuueckoro mnois.  [IpuHoun
CYNEPIO3ULINH JIEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu »siekTpuyeckux 3aps/ioB. ODJIEMEHTApPHBIA AIEKTPUUYECKUU  3apsi.
Crpoenne aroma. ITpoBOIHMKHM M AUANEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsija.

DNEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. MICTOUHUKHN
NOCTOSIHHOTO  TOKa. JIEHCTBUS 3JEKTPUYECKOrOo ToKa (TEIUIOBOE, XHMMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

OnekTtpuueckas 1enb. Cuna Toka. DleKkTpuueckoe HampsbkeHue. COoNnpoTUBIICHHE
IIPOBOJHUKA. YIEIbHOE COIPOTHUBJIEHUE BellecTBAa. 3akoH Oma [y ydacTKa LEeNH.
[TocnenoBaTenpHOE U MapaJUIEIbHOE COEUHEHNUE POBOIHUKOB.

PaboTa 1 MOLITHOCTB 3JIeKTpUYECKOro Toka. 3akoH Jxoynsa—Jlenua. Dnekrpuyeckue
IIEMU ¥ OTPEOUTEINN IIEKTPUUECKOM dHEepTrun B ObITY. KOpoTKOE 3aMbIKaHUE.



I[locTosanurle MarsuThel. B3anmMopaelcTBHE ITIOCTOSHHBIX MAarHUTOB.

Marautsoe

noje. MarauutHoe nojie 3eMJid U €ro 3HaYeHHE JJId KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHoe ToJIe JJIEKTPUYECKOro ToKa. [IpuMeHeHHe 3JIEKTPOMarHuTOB B TEXHHKE.
JleiicTBH€ MarHMTHOTO MOJISI HAa MPOBOJAHUK C TOKOM. DJEKTPOJABUIATENIb IMOCTOSIHHOIO

TOKaA.

Hcnonp30BaHne 2NEKTPOABUTATENEH B TEXHUYECKHMX YCTPOMCTBAX U

TPaHCIIOPTE.
OnbiTel @apajnes. SBieHUE dICKTpOMAarHUTHOM wuWHAyKIUU. IIpaBuno Jlenua.

Onekrporenepatop. CrocoObl MOIYICHUS AIEKTPUICCKON dHEPTUN. DIEKTPOCTAHIIUN HA

BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTUH.
Jemoncmpayuu.
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25.

DJIeKTpU3aLUs Tell.

JIBa pojia 37EKTPUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEII.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIA.

DIIEKTPOCTATUYECKAS NHIYKIIHS.

3aKOH COXpaHEHUSA IICKTPUUECKUX 3apsI0B.

IIpOBOAHUKH U AUDICKTPUKH.

MoaenupoBaHU€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIA.

HMcTOoYHMKH TOCTOSSHHOTO TOKA.

JIlencTBUS 3JIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KUJIKOCTH.

. 'a30BbI1 pa3ps.

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUYECKOro HaAPSKEHUS BOJIbTMETPOM.

. Peocrar n Mmarazus conpoTUBIICHUM.

. BzaumoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOI0COB MarHuTa.
. MozenupoBaHre MarHUTHBIX IOJIEH IOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ noJjie ToKa. DJIeKTPOMArHUT.

. JlelicTBME MarHUTHOTO MOJIA HA MPOBOJAHUK C TOKOM.

. DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON MHIYKIMH.

. OniTel @apajes.

. 3aBUCUMOCTh  HaNpaBJICHUS HMHAYKIMOHHOIO TOKa OT  YCIIOBUU

BO3HHUKHOBCHHUS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomut u onvimul.

1.

OneITl  TO  HAOMIOACHUIO  DJIEKTPU3AIMU  TEJl  WHAYKIUEH W
COINPUKOCHOBEHUH.

Ha

€ro

pu

2. HCCJ’IC}IOB&HI/IG ﬂCﬁCTBHH QJICKTPUYICCKOTO IT0JISI Ha MPOBOAHHUKHN U JUBJICKTPHUKH.



COopka 1 npoBepka pabOThI AJIEKTPUUECKOM 1IEMH MOCTOSTHHOTO TOKA.
N3mepenue 1 peryimpoBaHue CUilbl TOKA.

N3mepenue u peryiupoBaHue HaAPSHKCHMUS.

HccnenoBanue 3aBUCHUMOCTM CHJIBI TOKa, HWAYLIErO 4YEpe3 pe3ucTop, OT

o v kW

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSLKEHMS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBICHUS
IPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAIN ITONEPEYHOTO CEYEHN U MaTEPHAIIA.

8. IIpoBepka mpaBwiia CIOXKEHMS  HAIpsDKEHUM IIPU  IOCIEAOBATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia I CHJIBl TOKa IpPU NAPALIEIBHOM COCIWHEHUU
PE3UCTOPOB.

10. Omnpenenenue paboThl JIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3nucTop.

11. Onpezenenre MOUTHOCTH 3JEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KIIJ[ Harpesares.

14. MccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUSA IIOCTOSIHHBIX MAarHUTOB.

15. MI3ydyeHne MarHMTHOTO MOJISi MOCTOSIHHBIX MAarHUTOB IPHU UX OOBEAMHEHUU U
pa3ieiICHUHN.

16. MccnenoBanue AENUCTBHS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aUMOJIECHCTBHS KaTYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKA M HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3ydyenue AencTBUs MarHUTHOT'O I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 n3yuyeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenue KIIJl anekTpoaBuratesibHOW yCTaHOBKHU.

21. OmBITBI 10 MCCHEAOBAHUIO  SIBIICHUS  JJIEKTPOMATHUTHOW — MHAYKLUU:
UCCIIEJOBAaHNE U3MEHEHUH 3HAUYCHMS U HAIIPABJICHUS NHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexannueckoe  aBwkeHwe.  MarepuanbHag — Touka.  (Cucrema  OTcuéra.
OTHOCUTENBPHOCTh ~ MEXAaHWYECKOrO  JBWKEHMSA. PaBHOMEpHOE  NpSAMOJIMHEWHOE
nBmkeHue. HepaBHoMmepHOe mnpsimosmHeENHOE ABWKEeHHE. CpenHsss W MTHOBEHHas
CKOpOCTb TeJla IIPYU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE MpsiMOJiMHEHHOe JBrkeHne. CBOOOAHOE NajeHUE.
Omnbrtel ['anunes.

PaBHOMepHOEe ABMKEeHHE 1O OKpyxkHOcTH. Ilepmon u wactora oOpaiieHus.
JIunenHas u yriaoBasi CKOpocTd. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

ITepsbiit 3akoH Hprorona. Bropon 3akoH Herorona. Tperuin 3akoH HbrotoHa.



[TpyuHIMI CyNIEpIIO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUIa TPEHHsI CKOJIBXEHHS, CUiIa
TPEHUs ITOKOSI, IPyTHE BUBI TPECHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHHS. Y CKOPEHHE CBOOOAHOIO NaJICHUS.
JIBrxenue ruraner Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocTs n
Heperpy3KH.

PaBHOBecue MarepuanbHOM TOYKM. AOcCOMOTHO TBEpHoe Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIVIEHHON OChIO BpaieHus. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3menenwe wumnyinbca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTUBHOE ABUKEHUE.

Mexannyeckass paboTta U MOLIHOCTb. PaboTa cui TAXKECTH, YNPYroCTH, TPEHUS.
CBs13b 3Hepruu 1 padoThl. [loTeHManbHas 3HEPrus Tea, NOJHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHIManbHas YHEPTHS CKATOU NpYyKkUHBL. KnHeTtnyeckas sHeprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHMYECKOTO MABMXKEHMSI Tella OTHOCUTENbHO pPa3HbIX Tel

OTCYETA.

2. CpaBHeHME IyT€d M TpaceKTOPUM JBWKEHHsS OJHOIO M TOro Xe Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IIPAMOJIUHEUHOTIO IBUKEHUS.
Hccnenosanne npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HaGnronenue nBr>XeHus Tella o OKPY>KHOCTH.

Habnronenne MexaHMYeCcKUX SIBJIICHUW, MPOUCXOJALIMX B CHUCTEME OTCYETA

o v kW

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
3aBUCHUMOCTb YCKOPEHUS T€Ja OT MACCHI TEJIA U AEHUCTBYIOIIEN HA HETO CHJIBI.
HaGnronenue paBeHCcTBa CHII TTPU B3aUMOJICHCTBUU TE.
M3meHeHue Beca Tenna Mpu YCKOPEHHOM JIBH)KECHUH.

10. Ilepenaua nmmysbca npy B3anMOJEHCTBUY TE.

11. [IpeoOpazoBaHus 3HEPTUU NPU B3aUMOJICUCTBUH TETI.

12. CoxpaHEeHHUE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHHe UMITyJIbCa pU aOCOIOTHO YIIPYTOM B3aUMOJCHCTBUH.

14. HabmoieHue peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU MTPU CBOOOAHOM MAJCHUU.

16. CoxpaHeHHE MEXAHMYECKOW 3HEPruu MpHU ABMKEHUU TeJa MOJ JEHCTBHEM
OPYKUHBI.

Jlabopamopnwie padbomut u onvimul.

1. KoHcTpynpoBaHue TpakTta Jid pa3roHa M JAJBHEWIIEro pPaBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEIEKKH.

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBKEHHSI OpycKa WM JBUYKEHUS IIapuKa



10.

11.

10 HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHre yCKOpEeHHs Tella TMPU PABHOYCKOPEHHOM JIBIDKEHUH IO
HAaKJIOHHOMW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHM IyTHU OT BpPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €ciy MpU PABHOYCKOPEHHOM JIBM)KEHUU O€3 HadyaJbHOU
CKOPOCTH IIyTH OTHOCSITCS KakK psiJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

Omnpenenenve KO3PPUIMEHTA TPEHUS CKOJIBKEHUS.

Omnpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenenne padOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tea 10
TOPU30HTAJILHON TOBEPXHOCTH.

Omnpenenenre pabOThI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C UCTIOIB30BAHUEM
HEMOJIBIYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexann4ueckue KoJ1e0aHUSA U BOJIHLI.

KonebarensHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: TIEPHO/I,
4acTOTa, aMIUINTyJa. MareMaTudecKuil W TPYKUHHBIM MasTHUKU. [IpeBparmieHue
SHEPIUM MPU KOJIeOATEIHLHOM IBUKEHUMU.

3atyxarwonue kosieOaHus. BbuiHyXAeHHbIE KojieOaHus. Pe3onanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHudeckux BOJIH. [IpomosibHble M momnepedHble BOJIHBL. J[nnHa

BOJIHBI M CKOPOCTHb €€ pacrpocTpaHeHus. MexaHuyeckue BOJHBI B TBEPIAOM Tele,
CEHCMUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHAa. OtpaxeHue 3Byka. HMHPpa3Byk wu
YIBTPa3BYK.

Hemoncmpauyuu.

1
2
3
4.
5
6

Hab6nronenue xoneGanuii Tel Mo 1eHCTBUEM CHUITBI TSDKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Hab6nronenue BRIHY)ACHHBIX KOJI€OaHUI U pe30HAHCA.

PacnipocTpaneHnue npogoiabHBIX U MONEPEYHBIX BOJH (Ha MOJENH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnwie padbomut u onvimul.

1.
2.
3.

Omnpenenenre 4acTOThHI U Neproa KojJeOaHnii MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenye 4acTOTHl U MEpHoja KoJeOaHui py>KMHHOT'O MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MepHoa KojaeOaHui MOABEIIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

HccnegoBanue 3aBUCHMOCTH MepuoAa KoJieOaHUM MPY>KMHHOTO MAasTHUKA OT



Macchl Ipy3a.
5. IlpoBepka He3aBUCHUMOCTH MepHOa KoueOaHUil Tpy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl Ipy3a.
6. OIMbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUO/Ia KoJIeOaHUMN MPY>KUHHOTO
MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. W3MepeHue ycKopeHus CBOOOIHOTO NaJCHHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ ¥ 3JI€KTPOMATrHUTHBIE BOJHBI.

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
AIEKTPOMarHuTHeIX BoiH. [llkama asnexkTpomMarHUTHBIX  BOJIH.  Mcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocThs cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimui.

1. M3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHJIBHOTO

tenedona.

Pa3nen 11. CBeToBble ABJIE€HUS.

JlyueBas mopmens cBera. Mcrounmkum csera. IIpsAMosiMHENHOE pacnpOCTpaHEHHE
ceera. 3atmenuss Connua u JlyHel. OtpaxkeHue cBera. Ilmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomiienue cBera. 3aKOH MpeIOMIICHUsT cBeTa. [loHOE BHYTpEeHHEE OTpakeHue
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nydeit B nuH3e. Ontuyeckas cucreMa ¢oToarrmnapata, MUKpPOCKOIa U
Teneckona. ['na3 kak onrnyeckast cucrema. biim30opykoCcTh U 1abHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CliokKeHNE CHEKTPaTbHBIX
uBeToB. [ucnepcus cera.

Jlemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBera.

[Tonyyenue n300paxkeHUi B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon nyuyei B coOuparoieit JuH3e.

XoJ JIyder B paCCeUBAIOLIECH JINH3E.

[Tomryuenune n300pakeHUi C TOMOIIBIO JIHH3.

[Tpuntun peiictBus doToarmapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopensb rinasa.

11. Pa3nosxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6enoro cBera npu CI0KEHUH CBETA Pa3HbIX LIBETOB.
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Jlabopamopnsie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH YIUIa OTPAXKEHHUsI CBETOBOTO JIy4da OT yriia NaJeHHUs.

2. M3yueHue xapaKTEepUCTUK U300paKEHUs MIPEAMETa B INIOCKOM 3epKalie.

3. HccinenoBanne 3aBUCHUMOCTH YIJja IMPEJIOMIICHUS CBETOBOIO Jyda OT yrjia

NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
4. TlomyudeHue n300pakeHUI C MOMOIIBIO COOMPAIOLIEH JIMH3BI.
Onpenenenre (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHJIBI COOMpArOIIeH
JIUH3BI.

6. OTMBITHI 1O PA3TI0KEHUIO OEJIOTO CBETA B CIICKTP.

7. ONBITHI IO BOCTIPUSITUIO LIBETA TPEAMETOB MPU UX HAOJIIOJEHUU Yepe3 LIBETOBBIE
(bUITBTPHI.

Pasznea 12. KBanToBbI€e ABJICHHA.

Onwitel  Pezepdopna u mnmanerapHas wmojnenb atoma. Mogenbs aroma bopa.
Hcnyckanue u norionieHrue ceeta atomoMm. KBanTel. JIuHelyaTbie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO siipa.
Hyknonnaa mozaens aromHoro siapa. M3oronsl. PaguoaktuBHble nipeBpanienus. [lepuon
MOJTypacIajia aTOMHBIX SIIEpP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apAI0BOTO U MAaCCOBOTO YMCEI. DHEPrus
CBSI3U aTOMHBIX siiep. CBs3b Macchl M 3HEprud. Peakuuum cuHTe3a W ACICHUS SIEP.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas oHepretmka. JleWCTBHS paJMOAKTUBHBIX W3JIIy4YEHHHW HAa  JKHUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYUYEHHUS U MOTJIOIICHHS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnektp Bogopoaa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZUPYIOIIUX U3ITYUCHUH.

6. Perucrtpanus uzinyueHus NpUPOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUYCHUS.

2. UccnenoBanue TpeKoB: U3MEpPEHUE YPHEPTHUHU YACTHUIIBI IO TOPMO3HOMY TyTH (TI0

doTorpadusim).

3. W3mepenue pagquoakTUBHOTO poHAa.

IToBTOpPHTENIHLHO-00001AO U MOYJIb.

[ToBTOpUTENHEHO--0000MIAIONINN MOAYTh TPEAHA3HAYEH IS CHCTEMaTH3allud U
00001IeHUsT TTPEAMETHOTO COJIEPKAHUS M ONbITa JACATEIbHOCTU, MPUOOPETEHHOTO MPHU
U3YYeHUU BCETO Kypca (U3MKH, a Takke IS TOJATOTOBKM K OCHOBHOMY
roCcyJapCTBEHHOMY 9K3aMEHY 10 (hU3UKe JJIs1 00YyJarOmUXCsl, BRIOPABIINUX 3TOT YICOHBIN
npeaMer.



[Ipy wm3ydeHUM JAHHOTO MOAYJS PEATU3YIOTCI M CUCTEMATU3UPYIOTCS BUBI
JESTEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIKEHUE NPEIMETHBIX U
MeTaIpeIMETHBIX IUIAaHUPYEMBIX pE3yNbTATOB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB  HCCIICIOBaHUSA
SIBJIGHUW TIPUPOJIBI M TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (DU3MUECKUE SIBICHUS,
OpPUMEHSS MOJYYEHHbIE 3HAHWS, pellaTh 3aJayd, B TOM YHUCJIE KAYECTBEHHbIE U
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIA XapaKkTep JAHHOTO pa3/iella Pealu3yeTcs 3a CYET
TOT'0, YTO OOYUAIOILIUECS BBITOIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUN pacmo3HaBaThb W HAYYHO OOBSICHATH (PU3UUECKHE
SBJICHHSI B OKPY>KArOLIEH IIPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METObI UCCIENOBAHUS (DU3HUECKUX SBICHUM, B TOM YHCIE
JUTSl IPOBEPKU TUIIOTE3 U MOJIYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HAay4yHbIE OCHOBBI HamOoOJiee€ BaXKHBIX JIOCTUKEHUHM COBPEMEHHBIX
TEXHOJIOTUWA, HaIPUMEpP, IPAKTUYECKOrO MCIOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIHUM HAa OCHOBE 3aKOHA IPEBPALLICHHUS M COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
DHEPIUHu.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyeHne ¢u3MKu Ha YpOBHE OCHOBHOIO OOILIEro OOpa30BaHMs HANpaBlICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare u3yueHus: puU3MKM Ha ypOBHE OCHOBHOIO O0IIEro OOpa3oBaHUA Y
oOyuatomerocst 0yayT copMUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIbTAThl B HACTU:

e 1) naTpuoOTHYECKOr0 BOCIIMTAHUS:

e — MPOSBIICHUE HMHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
buznueckoil HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKECHHUIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

e 2) rpa’kAaHCKOTO M JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e — TOTOBHOCTh K AKTHBHOMY Y4YacCTHUIO B OOCYXJIEHHHU OOIIECTBEHHO 3HAUMMBIX M
TUYECKUX MpOOJEeM, CBSI3AHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI
busuKy;

e — OCO3HaHHE BAXHOCTH MOPAJIbHO--ITUYECKUX IIPUHLUIIOB B JAEATEIBHOCTH YYEHOTIO;

e 3)3CTeTHYECKOTr0 BOCTIMTAHUS:

e — BOCHpPUATHE OCTETUYECKHUX KadyecTB (pU3MUecKod Hayku: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOT'O MO3HAHUS:

e — OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOILHOTO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaYKHEUIIEN COCTABIISIOLIEH KYJIbTYPBHI,

e — Dpa3BUTHE Hay4YHOW JIIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

e 5) dopmMupoBaHus KyJbTYPbI 310POBbsI U IMOIHOHAIHLHOTO 0J1ArOTIOJIYYHA:

e — OCO3HaHME LIEHHOCTM Oe3omacHoro oOpa3a JKU3HU B  COBPEMEHHOM

TEXHOJIOTHYECKOM MUPE, BaXKHOCTH MpaBui O€30MaCHOTO MOBEICHHS HA TPAHCIIOPTE,
Ha JIOpOTrax, C AIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMALIHUX YCIOBUSIX;

e — c(hopMUPOBaHHOCTHh HaBbIKA PeQIIEKCUHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y APYyroro 4eJoBeKa;

e 6) TPyI0OBOT0 BOCHIMTAHUSI:

e — QAKTMBHOE YYacTHE€ B pCIICHWU TMPAKTUYECKUX 3adad (B paMKax CEMBbH,
oOpa3oBaTeIbHON OpraHW3alluM, TOpojia, Kpas) TEXHOJOTMYECKOW W COIUaibHOM
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U PUINYECKUX 3HAHMI;

e — HHTEpEC K MPAKTUUYECKOMY M3YUEHHIO MPOPECCHi, CBA3AHHBIX C (PU3HUKOI;

e 7)3K0JOTNYECKOTO BOCTIMTAHUS:

e — OpHUEHTalUsl HAa IpUMEHEHUE (PU3MUECKUX 3HAHUM JJIs pelleHus 3aj1ad B o0jacTu
OKpY’)KaloIllled Cpelpl, IUIAHUPOBAHHUS TOCTYNIKOB M OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUUI JIJISL OKPYIKAIOILIEN CPEBI;



e — OCO3HaHHE TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM U IyTel UX PEIICHUS;

e 8) amanmTanuu K U3MEHSIIOIIMMCSI YCJIOBHUSM CONMAJILHON U PHPOIHOI Cpeabl:

e — MOTPEOHOCTH BO B3aWMOJCUCTBUU IPH BBIMOJHEHUN WCCIICIOBAHUN M IPOCKTOB
(bu3HYECKON HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TEIHHOCTE;

e —MOTPEOHOCTH B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM dncje GOPMYITHPOBATH UIIEH,
MIOHSITHS, THITOTE3bI O PU3NIECKUX O0BEKTAX U SIBIICHUSX,

e — OCO3HaHHE JACPUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B 00JaCTH
bu3uKy;

e — IJTAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DU3NYCCKUX 3HAHU;

e — CTpEMJICHHE aHAJIM3UPOBATHh U BBIABIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA
HYKOHOMHKHU, B TOM YHKCJIE C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUM;

e — OIICHKA CBOWX JICHCTBHUI C YYETOM BIHMSHUS Ha OKPYKAIONIIYIO CPEAY, BO3MOKHBIX
rJI00aJIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBaHus y oOyuarouierocsi OyayT cOopMUpOBaHbl MeTaNpeIMeTHbIEe Pe3yJbTAThI,
BKJIFOUAIOLIUE [T03HABATE/IbHBIC YHUBEPCAIbHbIEC YUeOHbIE AEMCTBUSI, KOMMYHUKATUBHbBIE
YHUBEpCaJIbHbIE yUeOHBIE IEHCTBHS, PETYISTUBHBIE YHUBEPCAJIbHBIE YUEOHBIE ACHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE J1eliCTBUS

ba3oBble Jornyeckue aeicTBUs:

e BBISBIISITH U XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBICHHM );

e YCTAHABJIWBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAIIMK, OCHOBAHMS A
000011IeHNs U CPAaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B paccMaTpuBacMbIX (akTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIITUXCS K (PU3UUCCKUM SBJICHUSM;

e BBISBJISITH IPUYUHHO--CJIC/ICTBECHHBIC CBSI3U MPU M3YYCHUN (DU3UUCCKUX SBIICHUN
U TIPOIIECCOB, JIeJIaTh BBIBOABI C UCIIOJIH30BAHUEM JICTYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/IFOUE€HHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3NUSCKUX BEIUIHH;

e CaMOCTOSITENIBHO BBIOMpATh CMOCOO pelleHus y4yeOHoW ¢u3nueckoil 3amayu
(cpaBHEHHME HECKOJILKMX BapUAHTOB PEIICHMS, BEIOOpP HarOOIee MOIXO/ISIIETO C
y4EéTOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHCB).

Ba3oBrbie uccieaoBarebCcKHe AeiCTBUA.

e HCIIOJH30BaTh BOIPOCH! KaK MCCIICIOBATEIbCKUN HHCTPYMEHT TTO3HAHHS,

e TMPOBOJUTH TO CAMOCTOSITEIHHO COCTaBJIEHHOMY IUIaHY OTBIT, HECIOKHBIN
(U3UYIECKHI KCIIEPUMEHT, HEOOJIBIIOE UCClIe0BaHNe (DU3NUSCKOTO SBIICHHMS;



OIICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, MTOTYyUYEHHYIO B
XOJI€ UCCIICIOBAHUS MIIN IKCIIEPUMEHTA,;

CaMOCTOSATENbHO (PopMynHUpoBaTh OO0OOIEHUS ¥ BBIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOKHOE JalbHEHIIEe pa3BUTHE (PU3NUECKUX TPOIECCOB, a
TaK)Ke BBIIBUTaTh TPEATONOKEHUSI 00 WX Pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ ungopmanmei:

NPUMEHSTh Pa3IUYHbIe METO/Ibl, HHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U 0TOOPE
uHpOpMalMK WM JaHHBIX C Y4ETOM TMPEUIOKCHHOM YyueOHOH (u3nuecKoi
3a/1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM IIPEICTABICHHUS,

CaMOCTOATENIbHO BBIOMpPAaTh ONTUMAIIbHYIO ()OpMY Ipe/ICTaBlIEeHNUs HHPOpMaluu
U WUIIOCTPUPOBATh PEUIAEMbIE 3a/1a4d HECJIOKHBIMU CXEMaMU, AUarpamMMaMu,
UHOM rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHnKkaTHBHBbIE YHMBepPCcAJIbHbIE YueOHbIe 1eliCTBUSA:

B XOJIe 00CYXKJIeHHUsI Y4eOHOr0 MaTepuasa, pe3yibTaToB JabopaTOPHBIX padoT U
IIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX AAaeMOM TeMbl U BBICKA3bIBAThH
U7ie, HalleJICHHbIE Ha PEIICHHUE 3a/1auyd U TMOJep>KaHue 0JIarokenaTeaIbHOCTU
OOIICHUS,

COTIOCTaBIIATh CBOWM CYXKICHHUS C CYXACHUSIMHU JPYTUX YYaCTHHUKOB JHAJIOTA,
oOHapyKUBaTh Pa3IMINEC U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YNbTAThl BBITOJHEHHOTO (U3MUECKOTO OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBHIYaJTbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYecKoi poOIeMbl;

NPUHUMATh 1€ COBMECTHOM JEeSTENHHOCTU, OPraHU30BBIBAThH JACHCTBUS 1O €€
JOCTIDKCHHIO: PACTIPENCISITh PO, OOCYXAaTh TMPOIECCHI W  PE3YIbTAThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh pPabOThI, JOCTHUTAs KA4ECTBEHHOTO pe3yibTaTa IIo
CBOEMY HANPABJICHUIO U KOOPIAUHUPYS CBOM JCHCTBUS C JAPYTUMH YICHAMU
KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOEr0 BKJaJa B OONMH TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSTENIbHO C(OPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISABIIATDH HpO6J’I€MBI B JXU3HCHHBIX H y‘IC6HBIX CuTyanusx, TpC6YIOH_II/IX pIRIb |



peuieHus (U3NYECKUX 3HAHUI;

OpDMEHTHUPOBATbCA B PAa3IMYHBIX  IOAXOAAX  NPUHATHAS  PELICHHUU
(MHAMBUAYAJIBHOE, IPUHSATUE PELICHUS B TPYIIIE, IPUHIATHE PELICHUI IPYIIION );
CaMOCTOSITENIBHO COCTABIISITh aJITOPUTM pelIeHUs (PU3NUECKOM 3a1auu WK IUIaHa
UCCIIEIOBAHUS C YUETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh NPEUIaracMble BapUaHThI PEILICHU;

JesaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTpOJIL, 3M0HI’IOH3.]1LHLII71 HHTECIJICKT:

JaBaTh aICKBaTHYIO OIIEHKY CUTYallUH U MpeJjiaraTh IiaH €€ U3BMEHEHUS,
OOBSACHSTH MPUUYUHBI JOCTHKEHUS (HEIOCTHXKEHHUSI) PE3YIbTaTOB JIEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATENBLHOCTh (B TOM YHCIE€ B XOJ BBINIOJHEHUS
(U3UYECKOTO0 HCCIIEOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYyaI[ul, YCTAHOBJICHHBIX OITMOOK, BOBHUKIIUX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYToro;

NpU3HABaTh CBOE MPaBO Ha OIMIMOKY MpU perieHuH (U3NYECKUX 3ajlady WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYToro.

HHPEAMETHBIE PE3YJIBTATBI

K koHily 0o0yueHuss B 7 KJjacce NpeaMETHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh TOHSATHS: (U3MYECKHE M XWMUYECKHE SIBJICHHS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAUHUIBI (U3MUECKUX BEIHYHUH, AaTOM,
MOJIEKYyJa, arperaTHbIe COCTOSIHHUS BellecTBa (TBEpAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOIMHEHHOE),
TpaeKTopusi, paBHOACHCTBYIOMIas cuia, Aedopmanus (ynpyras, miacTUIecKas),
HEBECOMOCTb, COOOUIAIOIINECS COCYIBL;

paznuyath sBiaeHUS (nuddys3us, TEIoBOe ABUKEHHE YAaCTUI[ BEIECTBA,
PaBHOMEpPHOE JIBH)KECHUE, HEpPaBHOMEPHOE JBH)KECHUE, UHEpLU,
B3aMMOJICHCTBHE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOM OCHIO
BpallleHus], Tepenada JaBJICHUS TBEPIABIMU TeIaMU, XKUJIKOCTSIMHU W Ta3aMu,
aTMoc(epHOe JaBlieHUE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU SHEPIHH )
IO ONUCAaHWIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3UYECKUX SBJICHUM B OKPYXKAIOIIEM
MHUpe, B TOM 4Hcie (PU3NYECKUe SIBJICHUS B MPUPOJC: MPUMEPHI JABMKECHUS C
Pa3IMYHBIMUA CKOPOCTSAMU B )KUBOU U HEXKUBOU MPUPOJIE, IENCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIMSHUE aTMOCPEPHOTO NABJICHUS HA KUBOW OpPraHU3M,



IJIaBaHHE PbIO, phlYaru B TeJie YeJIOBeKa, IPH 3TOM MEPEBOIUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIJEISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX
SIBJICHUU

ONMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUECKHUE SIBICHUS, HCIONb3Ys
¢u3nueckue BeIMYUHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BpeMs, MYTh,
CKOpOCTb, CPEIHSS CKOPOCTh, CHJIa YNPYIOCTH, CHJIA TSDKECTH, BEC TeJa, CUia
TpeHus, AaBieHUE (TBEPIOro Tena, >KMIKOCTH, ra3a), BBITAIKMBAIOIIAS CHIIA,
MexaHudeckasi paboTa, MOIIHOCTh, IJIEYO CUJIbI, MOMEHT CHUJIbI, KOG UIIHMEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETHUYECKas U MOTECHIMAJIbHAS DHEPrus),
IpU OMHCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYMUH, HMX OOO3HAUCHHMS U EAWHUIBI (PU3NYECKUX BEITUYMH, HAXOAUTH
(GopMyIbl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIWYUHY C JIpPYTHMH
BEJIMYMHAMH, CTPOUTh TIpapUKd HW3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHHUS U MPOLECCHI, UCTONb3Ys
MpaBuWia CIOXKEHUs Cul (BIIOJb OJHOW MpsMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH Apxumena, NMpaBWIO paBHOBECHs pblyara (OJI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXAHWYECKOW SHEPruu, IPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKoe
BBIPA)KCHHE;

OOBACHATH (DU3UYECKHUE SIBICHHS, IPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABISITH
MPUYNHHO--CJICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 1-2 JOTrHYecKHux
miaroB ¢ omopod Ha 1-2 wu3y4eHHBIX CBOMCTBAa (DUBUYECKUX SIBICHUM,
(u3nYeCKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B |—2 OeHCTBUS, MCHOJb3Yys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBL: HAa OCHOBE aHAJM3a YCIOBUS 3aJa4d
3aMKUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKHE BETUYHHBI B (POPMYJIIbI
U TPOBOJUTH pPacu€Thl, HAXOJUTh CIPABOYHbIC JaHHBbIE, HEOOXOIUMBIEC IS
pelleHuss 3aJad, OILICHWBATh PEATUCTUYHOCTh IOJIYYEHHON (QU3ndYecKon
BEJINUUHBIL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METO/IOB, B ONMCAHUM HCCIIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEATION0KEHHE
(rumoresy), pa3nIuyaTh U HHTEPIPETUPOBATH MOJIYYEHHBIA PE3YJIBTAT, HAXOINUTh
OLIMOKY B XO/I€ OMbITA, IE]aTh BHIBOJBI 110 €r0 pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3HMUECKUX
CBOMCTB Tesl: (OpMYyIupoBaTh MpOBEPSiEMble MPEANOI0XKEHHs, COOUPAThH
YCTAaHOBKY H3 MPEUIOKEHHOTO O000pYJOBaHMsI, 3almUCBhIBATH XOJ ONbITA U
(dbopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATD TMPSIMbIE M3MEPEHMSI PACCTOSHUS, BPEMEHHM, MAacChl Tena, 00bEMa,



CHJIBI M TEMIIEpaTyphl C UCIOJIB30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3amuchiBaTh TOKa3aHus NOpuOOpOoB €  YYETOM  3aJaHHOM  abCOIMIOTHOM
MOTPENIHOCTH U3MEPEHU;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOW BEIMYUHBI OT
JIpPYrol C UCIOJb30BAaHUEM MPAMBIX H3MEPEHHH (3aBUCHUMOCTH  IIYTH
PAaBHOMEPHO JIBHIKYIIETOCS Telda OT BPEMEHM JIBHJKEHHS TeJld, CUJIbl TPEHUS
CKOJIbKEHUS OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIBI TPEHHUS OT TIUIOMIAJAM CONPUKOCHOBEHHS TEJ, CHJIbI
yOPYroCTA OT YJUIMHEHUS TPY>KUHBI, BBITAJKUBAIOIIEH CHJIBI OT OO0BEMaA
MOTPYKEHHOW YaCTH TeJla U OT IUIOTHOCTU >KHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUH TIIaBaHHS
TeJ, YCIOBUM paBHOBECHUsI pblyara W OJIOKOB), y4acTBOBaTh B IIAHUPOBAHUU
y4eOHOTr0 UCCIIeI0BaHuUsl, COOMPATh YCTAHOBKY U BBIMOJIHATh U3MEPEHMUSI, CIEAYS
peIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTAThl MOJYYEHHOW 3aBUCHMOCTU
(U3MUECKMX BEJIWYUH B BUAEC MNPEIJIOKEHHBIX TaONHI] W TrpauKOB, AENaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUSI (PU3NYECKUX BEIUYMH (IUIOTHOCThH BEIIECTBA
KUAKOCTH U TBEPAOIrO Tella, CHJIAa TPEHUsI CKOJBXKEHUS, NTaBJICHHUE BO3/yXa,
BBITAIKUBAOIIAs CWIA, JACUCTBYIOIIas HAa NOTPYKEHHOE B KUIKOCTH TEJIO,
KOO(QOUIUEHT TMOJIE3HOr0  JEHCTBUS  MPOCTBIX  MEXaHU3MOB),  CJlenys
OPEUIOKEHHOM  WMHCTPYKLUMHU: TIPU  BBIIOJHEHMM HM3MEPEHUH  coOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHUE HCKOMOW BEJINYUHBI;
coONI01aTh MpaBHJia TEXHUKH O€30MaCHOCTH MpU padoTe C J1abopaToOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPHUHLMIIBI JEHCTBUS NMPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOIIAIOMIMECs COCyAbl, OapoMmeTp, pblyar,
MO/IBM>KHBIA M HEMOJABYXKHBIN OJIOK, HAKJIIOHHAS TJI0OCKOCTb;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB ¢ OMOPOM Ha UX ONucaHus (B TOM YHCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABIMYECKANA IPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM
HAacoc, apeoMeTp), UCIONIb3ys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUU U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpUMEPbl (HAXOAUTh HMH(POPMALMIO O MPUMEpPaxX) MPAKTHUYECKOTO
MCIOJIb30BaHus (PM3MYECKUX 3HAHUM B MOBCEIHEBHOW XKHU3HU I 00€CIICUCHHUS
0e3omacHOCTH TIpHU OOpaIeHuu ¢ TprudopaMu U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAaHEHHUs 3J0POBbsI M COONIOACHHUS HOPM HKOJIOTUYECKOTO TMOBEACHUS B
OKPY’KarolIen Cpeae;

OCYUIECTBJISATH OTOOpP UCTOYHUKOB MH(popMalu B UHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MYyTEM
CpPaBHEHHUS PA3IUYHBIX UCTOUYHUKOB BBIAEIATh MHPOPMAIUIO, KOTOpask SIBISETCS



MPOTUBOPEYMBOMN HIIM MOKET ObITh HEIOCTOBEPHOIA;

WCIIONIb30BaTh TMpPH BBIMOJIHEHUHM YYE€OHBIX 3aJlaHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy (GU3HUECKOTO COACpkKaHUs, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI CETU
WutepHer, BnajeTs mpuéMaMl KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
MH(POPMAaLIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE NMUChMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 WCTOYHUKOB HH(MOpManuu (U3HMYECKOTO COJEp)KaHUsA, B TOM UHUCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIICHHS O pe3ylbTaTax MPOEKTOB MM YyYEOHBIX
MCCIICIOBAaHM, MPHU 3TOM TPAMOTHO HCIOJIb30BATh W3YYEHHBIH MOHATUHHBIN
anmapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHUE MPE3eHTALINEH;

IpU  BBINOJHEHUH Yy4YeOHBIX TMPOEKTOB M HCCIENOBAaHUN  pacHpeieniTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTABICHHBIMHU 3a/1a4aMHU, CICAUTD 3a
BBITIOJTHEHUEM TUJIaHA JCWCTBHIA, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJAJa B
JESITeIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHE,
YUUTBIBasi MHEHHUE OKPYKAIOIIHX.

K koHiy oOydeHuss B 8 kjiacce TpeaMETHBIE PE3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHS: Macca W pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBHIKCHHE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKUE U
amop(Hble Tena, HACHIIIECHHBI M HEHACBHIIIEHHBIM Map, BJIAXXHOCTb BO3]yXa,
TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOM JIBUraTeib, 3JEMEHTapHbIN
ANEKTPUYECKUN 3apsf, SJEKTPUUYECKOE II0Jie, MPOBOJHUKH U JTUAJIEKTPHKH,
MTOCTOSTHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE I10JIE;

pa3nuuaTh SBJICHMs (TEIUIOBOE pacIIMpeHHe W CKaTue, Terulonepenaya,
TEIJIOBOE PABHOBECHE, CMAauyMBAHME, KalWJULIPHBIC SIBICHUS, HWCIIAPEHUE,
KOHJEHCalus, IUJIaBJI€HHE, KpUCTauiM3auus (OTBEpIEBAaHUE), KHIICHUE,
Teryonepenaya (TEMIONPOBOAHOCTb, KOHBEKIUS, HW3IyYEHUE), DIECKTpU3AIUSL
TeJ, B3aUMOJEUCTBHE 3apsAOB, NEUCTBHS JIIEKTPHUUECKOTO TOKa, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBUE MAarHWTOB, JEWCTBME MAarHUTHOIO TIOJIA Ha
OPOBOJHUK C TOKOM, OJJIGKTPOMAarHuTHasT MWHAYKLHS) [0 OINHUCAHUIO HX
XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (DU3NYECKUX SBJICHUM B OKpYKAIOLIEM
MUpE, B TOM Uucie (PU3NUECKHe SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE
Y KalWJUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOAE, u3nydeHne CoHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHes,
CHEera, OJEKTpUYECKHE SABJICHHUS B aTMocdepe, dSIEKTPUUYECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE TOJe 3eMJIH, Ipei( MOIIOCOB, POJIb MATHUTHOTO MOJIS
JUISL )KM3HU Ha 3emile, IOJIAPHOE CUSTHUE, IIPU 3TOM MEPEBOAMUTH IMPAKTHYECKYIO
3aja4y B yueOHYI0, BBIACISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX



SIBJICHUU

OMHCHIBATh HM3YYCHHBIC CBOWCTBA TN U (PU3NUYECKHE SBJICHUS, HCIOJB3YS
¢u3nueckrue BEIWYMHBI (TEMIeparypa, BHYTPEHHSS OHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEMJIOEMKOCTh BEIECTBA, YJAENbHAs TEIUIOTa IJIaBJICHUS,
ylenbHasg TeIuloTa MapooOpa3oBaHus, yJeibHas TEIJIOTa CropaHusi TOIUIMBA,
KO3 QUIIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM MAIMHBI, OTHOCHTEJIbHAS
BIQKHOCTh BO3/lyXa, OJJIEKTPUYECKUN 3apsl, Cuila TOKa, DIEKTPUIECKOe
HampsDKEHUE, COMPOTHUBIIEHHWE  MPOBOAHHMKA, YJEIbHOE  COMPOTHBIICHUE
BElIeCTBa, paboTa W MOIIMHOCTh AJIEKTPUYECKOrO TOKa), MpU OMHCAHUH
OpaBWIBHO  TPAKTOBaTh (PU3WYECKU CMBICI  HMCHOJB3YEMbIX  BEIUYMH,
0003HaUeHNUS W €OUHUIBI (PU3WYECKUX BEIWYWH, HAXOAUTHh (HOPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMHA BEIUYHMHAMM,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUIHH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC  TOJIOXKEHUS  MOJEKYJSIPHO--KHHETUYECKOH  TEOpUM  CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPIO3UIMN ToJIeHd (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHMs 3apsnaa, 3akoH Oma g ydacTka nenu, 3akoH Jlxoyns—JIenua,
3aKOH COXpaHEHHsI SHEPTUH, NMPHU STOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MATEMATUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYaIHH MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BEISIBIISATD
MIPUYHHHO-CJICICTBEHHBIC CBS3U, CTPOWTH OOBACHEHHWE W3 1-2 JOrmyecKkux
maroB ¢ omopod Ha 1-2 Wu3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUH,
bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3alaud B 2—3 JEWCTBHSI, UCIOJIb3YS 3aKOHBI U (OPMYIIbI,
CBsI3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIW3a YCJIOBUS 3a7adu
3aMKMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK IAHHBIX JJIS PEIICHUS
3a/laud, BHIOMpPATh 3aKOHBI U (HOPMYJBI, HEOOXOAUMBIE I €€ pelICHuUs,
MPOBOJUTh PAacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYHMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPH MTOMOIIH (DU3UISCKUX
METOJIOB, HCIOJIb3Yysl OIMCAaHUE WCCICNOBAHUS, BBIACIATH TMPOBEPSIEMOE
NpPEINoo’)KeHNe,  OICHMBATh  NPAaBWIBHOCTh  TOPSAKA MIPOBEICHHUSI
WCCJICIOBAHMSI, JISTIaTh BBIBOJIBI;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUNU WU (DU3NIECKUX
CBOWMCTB Ten (KamWUISPHBIE SBJICHHS, 3aBUCUMOCThH JABJICHUS BO3IyXa OT €Tro
o0BEMa, TeMmrepaTyphl, CKOPOCTH TMpoOIlecca OCTHIBAHUS W HArpeBaHUs TPHU
W3Ty4eHUH OT IBeTa H3JIydaromiedl (TOTIONIAaroniel) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUs] BOJBI OT TEMIEPATyphl JKUJIKOCTH MW IUIOMIAMNA €€ TMOBEPXHOCTH,
ANEKTPU3ALMS TN U B3aMMOJICHCTBHE SIIEKTPUUECKUX 3aPsI0B, B3AUMO/ICHCTBUE



MIOCTOSIHHBIX ~MAarHUTOB, BH3yaJM3alMsi MAarHUTHBIX IIOJIEHW IOCTOSTHHBIX
MarHuToB, JAEUCTBHMS MAarHUTHOTO MOJS HAa IPOBOJAHMK C TOKOM, CBOHCTBA
AJIEKTPOMAarHuTa,  CBOHCTBA  AJIEKTPOJABHUIATEeNsl  MOCTOSHHOTO  TOKa):
(opMyIupOBaTh MpPOBEPSEMBIE MPEANOJIOKEHUS, COOUpaThb YCTaHOBKY U3
MpeJIOKEHHOT0 000pYyAOBaHUsA, OINUCHIBATH XOJ OMbITa U (OPMYyIUPOBATH
BBIBO/IbI;

BBIMOJIHATh NPSAMBIE H3MEPEHMs] TEMIEpPaTypbl, OTHOCHUTEIBHON BIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIIPSHKEHUS! C UCIOJIB30BAHUEM aHAJIOIOBBIX MPHUOOPOB U
JaTYNKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHUI C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JOPYrol ¢ MCHOJB30BAHUEM MPSAMBIX U3MEPEHHUI (3aBUCUMOCTBH CONPOTHUBIICHHS
MPOBOJIHAKA OT €ro JJIMHBI, IJIOIIAAM MONEPEYHOTr0 CEYEHUS W YNIEIbHOTO
CONPOTHUBIICHUS BEIIECTBA IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HAaNpsKEHHWs Ha NPOBOJHUKE, HCCIEHOBAaHUE IIOCIIEIOBATEIBHOIO U
MapajyieIbHOTO COEJWHEHUN MPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUSI, CIEAYS NPEIT0KEHHOMY IUIaHY,
(ukcupoBaTh pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH B BuUAEC TaOmUI W
rpaduKoB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM HCCIIECIOBAHNUS;

OPOBOJUTh  KOCBEHHbIE H3MEpEHUs  (PU3NYECKUX BeIUYUH  (yJenbHas
TEIJIOEMKOCTh BEILIECTBA, COMPOTUBJIEHUE IMPOBOJHUKA, paboTa M MOIIHOCTh
ANEKTPUYECKOTrO TOKa): IUTAHUPOBATH U3MEpPEHUS], coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIIEAysl MpPEMIOKEHHOW HWHCTPYKLUH, |
BBIYKCIIATH 3HAYEHHUE BEJINYUHBI,

coOI01aTh MpaBHJia TEXHUKH O€30MaCHOCTH MpU padore C J1abopaTopHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa UX ONHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIJIEHUS! JOMOB,
TUTPOMETp, NTapoBasi TypOHHa, aMIIepMETP, BOJIBTMETP, CUETUHUK IIEKTPUUECKOM
AHEPTUH, JIEKTPOOCBETUTENbHbIE MTPUOOPHI, HArPEBATENIbHbBIE 3JIEKTPONPUOOPHI
(mpumepsr), ANEKTPUUECKUE peIoXpaHUuTENH, ANEKTPOMATHUT,
ANEKTPOJBUTaTENb IOCTOSHHOIO TOKA), HCIIONb3ys 3HAaHUS O CBOMCTBax
bu3HUecKUX SBICHUN U HEOOXOAUMBIC (PH3NUECKHUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENbHBIE MPUOOPHI
IO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOII,
peocTar), COCTaBIATh CXEMBbI JJIEKTPUUYECKUX LENEe C MOCIEeI0BaTEIbHbIM U
napajuleIbHBIM COEAMHEHUEM JJIEMEHTOB, pa3iuyas YCIOBHbIE 00O03HAYEHUS
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;

OPUBOAUTH IPUMEPHI (HAXOAUTh MH(MOPMAIUI0 O MpUMEpax) MPaKTUYECKOIro



UCIOJIb30BaHus (PM3MUYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU AJIsi 00eCHeUeHUs
06e3omacHOCTH TpH OOpalieHuu ¢ NTpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 370pPOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOrO TOBEICHUS B
OKpY’KAIOILIEH Cpene;

OCYIIECTBIISATH MOUCK MHpOopMauu pusudeckoro coaepxxkanus B HTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUW U MYTEM CPAaBHEHUS JOMOJHUTEIBHBIX UICTOYHUKOB
BBIICTIATH UHGOPMAIIMIO, KOTOpasi SBISETCS MPOTUBOPEUUBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUil HAy4HO--TIOMYJISIPHYIO
auTeparypy GU3HMYECKOTO COAECp>KaHUs, CIIPABOYHBIE MAaTepUaibl, PECYPChl CETH
WuTepHer, Bnaaerh npuéMaMu KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOUIEHUs, 00001mas
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MUECKOIO COJECp’KaHUS, B TOM
quclie MyOIMYHO NMPEACTABIATh PE3YIbTaThl IPOESKTHOM WM UCCIIEI0BATENLCKON
NEATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJB30BAaTh W3YUYECHHBIM MOHATUHHBINA
anmnapart Kypca (GU3MKH, CONMPOBOXKIATh BHICTYIUICHHE NTPE3EHTALINEH;

IpU BBINOJHEHUH Y4€OHBIX MPOEKTOB U MCCIEAOBAHUN (DU3MUECKUX MPOLECCOB
pacnpenenarTb O0s3aHHOCTH B TpyNIE€ B COOTBETCTBUM C IOCTAaBJIEHHBIMU
3aJla4aMu, CJIEIUTh 32 BBIIIOJHEHUEM ILJIaHA JEHCTBUU M KOPPEKTHUPOBATH €rO,
aJ€KBAaTHO OLEHHUBAThb COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJEUCTBHE, MPOSBISAA TI'OTOBHOCTh
pasperiaTh KOHQIUKTHI.

K xonmy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMA OTCUETA, MaTepuUalibHas TOYKa, TPACKTOpHS,
OTHOCUTEJILHOCTh ~ MEXaHMYECKOTO  JBIKEHUs, Jedopmauus  (ympyras,
MJIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U
Meperpy3ku, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TENO, UEHTP TAKECTU
TBEPIOTO TEJa, pPaBHOBECHME, MEXaHMYECKHE KOJeOaHUsi U BOJHBI, 3BYK,
uH(ppa3ByK u YIbTPa3BYK, AIEKTPOMAarHUTHbHIE BOJIHBI, nIKasna
ANIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh MU JAJIbHO30PKOCTb, CIEKTpPbI
UCIyCKaHUs U TIOIJIONIeHUs, anb(da-, OeTta- U TamMma-u3IyyeHUus, H3O0TOIIbI,
sIEpHAst DHEPTEeTHUKA;

paznuuath sBJICHUA (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOIMHEHHOE
IBUKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKEHHE, CBOOOJHOE Ma/ieHue
T€J, pPABHOMEPHOE JBWKEHHE II0 OKPYKHOCTH, B3aUMOJACHCTBHE  TEIL,
pEakTUBHOE  JIBI)KEHHME, KoJjeOaTrelbHOE  JABMXKEHHE  (3aTyXawllue u
BBIHYKJICHHBIE KOJIeOaHwMs), pe30HAHC, BOJHOBOE JBI)KCHHE, OTPAKEHHUE 3BYKA,
MPAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHNUE U MPEIOMIIEHUE CBETA, MOJHOE



BHYTpPEHHEE OTpaXCHHE CBETA, Pa3I0kKeHHE OEIOoro CBEeTa B CIEKTP U CIOKEHHUE
CIIEKTPAJIbHBIX I[BETOB, AUCIIEPCUSA CBETA, E€CTECTBEHHAs pPaJUOaKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa M3JIy4YyeHHsA) MO ONHUCAHUIO UX
XapaKTepHbIX CBOWCTB W HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIINX JAaHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (DM3MUECKUX SIBICHUH B OKPYXKAIOLIEM
Mupe (B TOM 4ucie (U3HUECKHUE SBICHUS B MPUPOJE: NPUIUBBI U OTJIHBHI,
nBkeHre T1uiaHeT COJHEYHOM CHCTEMbI, PEAKTUBHOE [IBH)KCHUE IKUBBIX
OpPraHU3MOB, BOCIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MIICTPACCHUE, CEHCMHYECKUE
BOJHBI, I[yHaMH, 3XO, LIB€Ta Te€J, ONTHYECKUE SBJICHHS B MPUPOJE,
Ouonoruueckoe JeHCTBHE BUAMMOIO, YIbTPa(pUOIECTOBOIO U PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBIM paJMOAaKTUBHBIM (OH, KOCMHUYECKHE Jy4H,
PaAMOAKTUBHOE M3JIy4EHHE MPUPOJHBIX MHHEPAIOB, JEHCTBHE PAaJUOAKTUBHBIX
U3JTy4YeHUI Ha OpraHu3M uYesioBeKa), IMpPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO
3a/1a4y B y4e€OHYI0, BBIICISITh CYIIIECCTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBIICHMI;

ONUCHIBATh M3YyUYEHHBIE CBOMCTBA Tel U (PU3MUECKHE SIBICHUS, HUCHOJB3YS
(¢u3nueckue BENMYMHBI (CpelHssi M MIHOBEHHAas CKOPOCTh Tella IIpH
HEPABHOMEPHOM  JBMKECHUM, YCKOpPEHHE, MEpEeMEIIECHNe, IMyTh, YIJOBas
CKOpPOCTb, CHJIA TPEHUS, CHJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
HajeHus, BeC Tejla, UMIIYJIbC Tella, UMIYJbC CHUJIbl, MEXaHHWYecKas pabdoTa u
MOIIHOCTh, MOTEHIMANbHAS HHEPrus Teja, MOJHATOrO HaJ IOBEPXHOCTHIO
3eMJIM, TMOTEHIMANbHAs JHEPrusi CXKATOW MpYKUHbI, KHMHETHYECKas 3Heprus,
MOJTHAsl MEXaHU4YeCKasl SHEprusi, MepuoJ U 4acToTa KoJeOaHuH, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, NOKA3aTeNlb MPEIOMIICHMUS
cpenbl), TpH ONHCAHWM TPABUIBHO TPAKTOBaTh (DUIUYECKUNA  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHHUS] M E€AUHUIBI (PU3HUYECKUX BEJIMYHH,
HaxoJUThb (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYHUHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpapUKd HU3YUYEHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA TeNd, (PM3UUYECKUE SBJICHHS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsS] DSHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MNPUHIUI
CYNEpIO3ULIMA CHJI, TPUHIIMI OTHOCUTEeNbHOCTU [anuies, 3axoHbsl HbroToHa,
3aKOH COXPaHEHHsS HWMIIYJIbCA, 3aKOHBI OTPAXXEHUS M TMPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MACCOBOIO YHUCEN INPHU SAEPHBIX PEAKLMIX,
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UYECKHE MPOILIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE
CUTYyallMl TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUYMHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHNE U3 2—3 JTIOTUYECKHUX IIAaroB C OTMIOPOM



Ha 2—3 M3YYEHHBIX CBOWCTBA (YM3MYECKUX SIBICHUM, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarh pacu€THhIC 3a7a4d (OMHUPAIOIIHECS HA CUCTEMY W3 2—3 ypaBHCHHI),
WCIIONIB3Ysl 3aKOHBI W (DOPMYJIBI, CBS3BIBAIOIIME (PU3NUECKHE BEIMYHUHBI: Ha
OCHOBE aHajM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBISABISATH
HEJOCTAIOIMEe WM U30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI W (POPMYIIBI,
HEO0OXOIUMBbIE VISl PEIICHHUs], TPOBOAUTH PACUETHI U OLEHUBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMUUHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPH MOMOIIH (HU3UIECKUX
METOJIOB, HCIOJIb3Ys OINUCAaHUE MCCIEOBAHUSA, BBIICIATH IPOBEPSIEMOE
NPEAnojoKeHue,  OLICHMBaTh  MPAaBWIBHOCTh  TOpAJKA IPOBEICHUS
WCCJICIOBAaHMSI, JIETaTh BHIBOJIBI, MHTEPIPETUPOBATH PE3YyIbTAaThl HAOTIOACHUN H
OTIBITOB;

MIPOBOJIUTH OMBITHl M0 HAOMIOACHHWIO (DU3WYSCKUX SBICHUNW WU (DU3UICCKUX
CBOMCTB Ten (M3y4eHHe BTOporo 3akoHa Hbl0TOHA, 3akOHA COXpaHEHUs SHEPIHH,
3aBUCUMOCTh Tepuojia KoyieOaHUi MPYyKMHHOTO MasTHHKAa OT MAacChl Irpys3a U
KECTKOCTU TPYXKUHBI M HE3aBUCHUMOCTH OT aMIUIMTYIbl MaJIbIX KOJICOaHWUH,
MPSAMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, PA3JIOKEHUE OCIOTO CBETa B CIICKTD,
U3Y4YCHUE CBOWMCTB M300paXKCHHS B IJIOCKOM 3€pKaje U CBONCTB M300pakeHUs
npeaMera B coOuparonieil JiMH3e, HaOIOJIEHWE CIUIONMIHBIX W JIMHEHYaThIX
CHEKTPOB M3IYUYEHHUS): CAMOCTOSITEIIbHO COOUpATh YCTAaHOBKY W3 M30BITOYHOIO
HaOopa o0OOpynOBaHUS, OINHUCHIBATH XOJ OMNbITAa H €ro  Pe3yJbTarThl,
bopMyIUpOBaTH BBIBOBI,

MPOBOJUTH TIPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHUM, OIpeaess
CpelHee 3HAaYCHUE U3MEpPAeMON BEIMUUHBI ((POKYCHOE pacCTOSTHUE COOMparoIien
JIMH3BI), 000CHOBBIBATh BBIOOP criocoba u3MepeHus (M3MepUTeIbHOT0 Mpubdopa);
MPOBOJIUTh  WCCIICOBAHUE  3aBUCUMOCTEH  (DU3WYECKUX  BEIWYMH  C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPEHHHA (3aBUCUMOCTh TMYTH OT BPEMEHH IpPHU
PaBHOYCKOPEHHOM [IBM)KEHUM 0O€3 HaudallbHOM CKOpPOCTH, Tepuojaa KojeOaHui
MaTEMaTUYECKOTO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS
CBETa OT yIJIa MAJCHUS W yrila MPeJOMJICHHUs] OT yriia IMaJIeHus): TUIaHUPOBaTh
HCCJICOBAaHUE, CaMOCTOATENLHO  COOMpaTh  YCTaHOBKY,  (PUKCHpPOBATh
PEe3yNbTAThI MOJYYEHHON 3aBUCUMOCTH (DU3MYCCKUX BEIIMYHWH B BHJIC TAOIHI] U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (U3MUECKUX BETUYHH (CPEIHSS CKOPOCTh H
YCKOpPEHHE Tejla TPH PAaBHOYCKOPEHHOM JBMIKEHUHU, YCKOPEHHE CBOOOIHOTO
najcHUs, JKECTKOCTh TPYXHUHBI, KOIDPHUIMEHT TPEHUS  CKOIBKCHHUS,
MEXaHWUYecKas paboTa W MOIIHOCTh, 4YacTOTa W TMepuoj  KoJcOaHHMA
MaTeMaTUYeCKOr0 M MPY>XKHHHOTO MAasTHUKOB, ONTHYECKAsl CHJIa COOMPAOIICH
JUH3BI, PATMOAKTUBHBIN (DOH): TUTAHUPOBATh M3MEPEHUs, COOMPAThH



DKCIIEPUMEHTAJbHYI0  YCTAHOBKY M BBIINOJHATH  HU3MEPEHUs,  CIEnys
NPEAJIOKEHHOW MHCTPYKLHNH, BBIYUCIATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YNBTAThI C YYETOM 3aIaHHON MOTPEMTHOCTH U3MEPEHHUIA;
coONIo/IaTh TMpaBWiia TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh  OCHOBHBIE  TMPU3HAKM  HM3YyYEHHBIX  (PU3MYECKUX  MOJEINEH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCUHBI HMCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aTOMa, HyKJIOHHAsl MOJIENIb aTOMHOTO
Anpa,

XapaKTEpHU30BaTh MPUHLHUIBI JEHCTBHUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIIE: CHUAOMETP, JATUUKU
MOJIOKEHUS, PACCTOSIHUST M YCKOPEHHSA, paKeTa, 3XOJO0T, OYKH, IEPUCKOIL,
¢doToamnmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKON, JTO3UMETP, Kamepa
BuiibcoHa), wucnonb3yss 3HaHUS O CBOWCTBAX (PU3MYECKHX SIBICHUN U
HEOO0XOoAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH MH3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX MHPHOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
penieHn y4eOHO--IPAaKTUYECKUX 3a/1ad, ONTUYECKHUE CXEMbl I MOCTPOEHUS
N300pakeHU B IJIIOCKOM 3€pKajie U COOMparoILei JINH3E;

OPUBOJUTH HPUMEPHI (HAXOAUTh MHGOPMAILMIO O MpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (U3NYECKUX 3HAHUM B IMOBCEAHEBHOW KHU3HU JJIs1 0OECIeUeHUs
0e3omacHOCTH IpH OOpalieHuu ¢ NpuOOpaMHu U TEXHUUYECKUMH yCTPONCTBAMH,
COXpaHEHUsl 370pOBb M COOJIOJIEHHWS HOPM 3KOJOTMYECKOrO0 MOBEIACHHUS B
OKPYKarOIIEH CPEE;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTro cojaepkaHusi B WHTepHere,
CaMOCTOATENbHO (POPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAUTh MYTH ONpPEAETICHUS
JOCTOBEPHOCTH TMOJIYYEHHOW HMH(OpMAlMKM HAa OCHOBE HMMEIOLIUXCS 3HAHUU H
JOTOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJb30BaTh MPHU BBINOJIHEHUN YUYE€OHBIX 3aJaHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHMs, CIPABOYHbIE MaTE€pPHaIIbl, PECYPChl CETH
WNuTepHeT, BIajgeTh NpUEMaMH KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
MH(pOpMaIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMAIUU U3 HECKOIBKUX UCTOYHUKOB (DU3UYECKOTO COACPKAHUS, TyOINIHO
MPEACTABIIATh PE3YJbTaThl MPOEKTHOM WM HCCIEAOBATENBCKON NEATEIBHOCTH,
IIpA 3TOM TPAMOTHO HCHOJIb30BaTh HW3YYEHHBIA MOHATHUUHBIA anmapar
U3y4aemMoro paszena (pU3MKU U COMPOBOXKAATH BBICTYIUJICHUE MPE3CHTALMEH C
y4€TOM 0COOEHHOCTEN ayUTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosamuecTBo yacos Cnoco0 oueHku
HanmenoBanue Cnucok MTOroBbIX IJIAHUPYEMBIX
Ne Kontpoa |[Ipaktuu| JaekTpoHHble (HU(POBbIE) HTOIOBBIX

pa3aesioB U TeM pe3yabTaToB ¢ YKA3aHUEM ITANlOB UX

n/n Bcero| bHbIE eckHe | oOpa3oBaTesbHbIE pecypchl IJIAHUPYEMbIX

NpOrpaMMsl 6 6 ¢popmupoBanus
PaooTnl | padoOThI pe3yJbTaToB

Pazjnen 1. ®usuka u eé poa

b B IO3HAHUH OKPY:KAI0IIEero Mupa

- UCIIOJIb30BAaTh ITOHATHA: (1)I/I3I/ILI€CKI/IC n

YceTHBII onpoc

11 ®dusuka - HayKa 0 1 0 0 [[Bubmmoreka IIOK XHUMHUYECKHUE SIBJICHUS, HaOJII0OIeHHE,
"~ |lmpupone https://m.eds00.ru/7f416194]] |skcrepuMeHT, MOJIENb, TMIIOTE3A, €AUHHIIBI
(bU3HMYECKUX BEIUYHUH
-OIACHIBATh U3yYEHHBIE CBOKWCTBA TEJ U YerHbI onpoc
buznuecKue BICHHUS, UCTIONb3Ys [IpakTuueckas
dusnueckue [[bubanoreka LIOK (u3nyecKre BEeIUYUHBL; pabora
1,2 1 0 1 ;
BEJTUYHHBI https://m.eds00.ru/7f416194]] |- npoBOANUTH ONBITHI 10 HAOIIOJEHUIO
(bu3HYECKUX SBJICHUN UM (PU3NUYECKUX
CBOWCTB TENI
. - pacro3HaBaTh MPOsBIEHUE (PUINIECKIX YceTHBINM onpoc
EcrecTBeHHOHAYUYHBIN bubnnorex K N
1,3 v 1 0 1 [l 6_H oreka IO SBJICHUH B OKPYKaroIeM MHPE, B TOM dnciie |IIpaktuueckas
METO/JI TO3HAHUS https://m.edsoo.ru/7f416194]] i
buznyecKue IBICHUS B IPUPOJIE; pabota
Hroro no pasaeny 3
Pa3nen 2. [lepBoHaya/ibHbIe CBeIEHHUSI 0 CTPOEHUH BENIECTBA
[[bubanoreka LIOK - aTOM, MOJIEKYJa, arperaTHbIE COCTOSHHUSA YcTHBIi onpoc
2,1/ CTpoeHue BeliecTa 1 0 0 - .
https://m.edsoo.ru/7f416194]] |BemiectBa (TBEpIOE, KHUAKOE, TaA3000pa3HOE)
- paznuyath sBiaeHus (auddysus, TeroBoe | YCTHBIN ompoc
JBYKEHHE YaCTHII BEIECTBA) 1Mo onucanuio | [Ipaktudeckas
MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE pabota
JIBr>xeHue u
| F T —. 5 0 1 [[bubmnoreka [IOK OIBITOB, JEMOHCTPUPYIOLINX JAHHOE
' b https://m.edso00.ru/7f41619417] (bu3HYecKoe SBIICHUE
YacTHI] BEILIECTBA
- IPOBOJIUTH OMBITHI O HAOTIOICHUIO
(bu3nYeCKuX SBJICHUHN UIN (PU3NUIECKUX
CBOWCTB TEN
23 ArperarHbie 5 0 0 [[bubanoreka [IOK - OIKCBIBATh U3yUYECHHBIE CBOMCTBA TEI U YcTHbli onpoc

COCTOsHHA BCIICCTBA

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

(buzHYECKUe SIBICHUS,

Pewenue npaktuxo-
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 5

Pa3nen 3. /IBu:keHHe U B3aMMO/IeiCTBHE TeJl

Mexanuueckoe
3,1 3 0
JBUKECHUE

[[Bubmmoreka [TOK

https://m.edsoo.ru/7f4161941]

-MCIOJIb30BaTh MOHATHS: MEXaHUYECKOE
JBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE ), TPACKTOPUSL, CKOPOCTb,
nepeMenieHue, myTh;

- pemaTh pacuéTHele 3a7auu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (DU3NYECKUE BEIMUMHBIL: Ha
OCHOBE aHaJIN3a yCIOBUS 33a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, MOJCTABNIATH (PHU3NICCKHEC
BEJIMYMHBI B OPMYJIIBI U IPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHbIC JAHHBIE,
HEO0OXOIUMBIE JJIs PEelIeHus 3a1a4,
OIICHUBATH PEATUCTHYHOCTD MOJYYCHHOU
(UBUYECKOI BEJIMYUHBIL;

YcTHBIM onpoc

WNuepuus, macca,
IUIOTHOCTD

3,2

[[Bubsmoreka IIOK

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

1

-pa3nuyath SBIEHUS (MHEPIUS,
B3aMMO/IEHCTBHE Tell, Macca, INIOTHOCTb) MO
ONMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE
¢buznyecKoe SBIICHUE;

- pemars pacuéTHble 3aa4u B 1-2 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (hOpPMYIIBI,
CBsI3bIBaIOIME (PU3UYECKUE BETMUHUHBL: Ha
OCHOBE aHAJIN3a yCIOBHS 33Ja4y 3aIIMChIBATh
KpaTKO€ YCJIOBHUE, MOJCTABISTh (PU3NUECKHE
BEJIMYMHBI B (POPMYJIIBI U TIPOBOJUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HEO0XO0AMMBIE JJIS pelIeHus 3a/1a4,
OILICHUBATh PEATMCTUYHOCTH MOTYyYEHHON
(bu3nUecKoil BETMUNHBL;

-IIPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO
(bu3nUecKuX SIBICHUH WK PU3NIECKUX
CBOWCTB Tel: (POpMyIHpOBaTh IPOBEPsIEMbIE

YcTHBIM onpoc.
Pemenue npakTuko-
OPHUCHTHPOBAHHBIX
3ajay.
JlaboparopHas
pabota
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IIPENONI0XKEHUs, COOUPATh YCTAaHOBKY M3
MIPEUI0KEHHOT0 000PYI0BaHUS, 3aIUCHIBATH
XOJ OMbITa U GOPMYJINPOBAThH BHIBOJIBI,
-BBITIOJIHSATD MPSMbIC U3MEPEHUS PACCTOSHHS,
BPEMEHH, MAcChl TeJla C UCIO0Ib30BAHUEM
aHAJIOTOBBIX U U(POBBIX MPUOOPOB,
3aIlMCBIBATh TOKa3aHMs IPUOOPOB C yUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH
W3MEPEHHIT;

-pa3nuyaTh U HHTEPIPETUPOBATH
MOJTyYECHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B
XOJI€ OTIbITA, €1aTh BBIBOABI I10 €T0
pe3yJbTaram;

3,3

Cua. Buner cun

14

[[Bubsumoreka IIOK
https://m.edsoo.ru/7f416194

1

- pemaTh pacuéTHele 3a7a4u B 1-2 nercTBus,
UCIOJIb3Ys 3aKOHBI U (hOPMYIIbI,
CBA3BIBAIOIME (PU3NYECKUE BEIMUMHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M 3alIUChIBATh
KpaTKoe YCIOBHUE, MOJICTABIISATh (PHU3NIECKUE
BEJIMYMHBI B (OPMYJIBI U IPOBOIUTH
pacuéThl, HAXOAUTH CIIPAaBOYHBIE JaHHbIE,
HE00XO0AMMBIE JIS pelIeHus 3a/1a4,
OILICHUBATh PEATUCTUYHOCTD MOJTYyYEHHOU
(bu3n4ecKoil BeTUUNHBL;

-pa3nuy4aTh U UHTEPIPETUPOBATH
MOJIyYEeHHBIH pPe3yNbTaT, HaXOAUTh OIINOKH B
XOJI€ OTIbITA, JIeJIaTh BBIBOJIBI 10 €T0
pe3yJsipTaram;

-IIPOBOJIUTH OMBITHI 10 HAOTIOACHHUIO
(bu3nyecKuX SIBICHUN WK (PU3HUECKUX
CBOWCTB Tel: (OpPMYJIMPOBAThH IPOBEPsSIEMbIE
MPEOJIOKEHNS, COOMPATh YCTAaHOBKY U3
IIPEI0KEHHOT0 000PYI0BaHUs, 3alUChIBATH
XOJ1 OTIbITa U (hOPMYJIUPOBATH BBHIBOJIBI;

Hroro no pazneny

21

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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Hasnenue. [lepenaua
JaBJICHUS

[[Bubmmoreka [IOK
https://m.edso0.ru/7f416194

-pa3nuyath sBIEHUS (Tepenaya JaBIeHHs
TBEPJBIMH TEJIAMU, KUJKOCTSIMU U Fa3aMHU )

VYcrHbIi onpoc
Pemenne nmpaktuko-

4,1| TBEpaBIMU TETIAMH, 1 M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA | OPUEHTUPOBAHHBIX
KHUJKOCTSIMU U OCHOBE OIIBITOB, JICMOHCTPHUPYIOLINX JaHHOE |3a/1ad.
razaMu buznyeckoe sBICHUE;
[[Bubnuoreka ITOK - TPAKTOBaTh (PU3UUECKHI CMBICIT YcTHBIN onpoc
https://m.edso0.ru/7f416194]] | ucnonp3yembix BenuuuH, uX 0603HaueHUs U | PeleHne mpakTHKO-
42| Jlapnennue xukocTH €IMHULIBI PU3NYECKUX BEJIMYMH, HAXOJAUTh | OPUEHTHUPOBAHHBIX
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO 3ajad.
(bU3NUECKyI0 BETHUNHY C APYTUMH
BEJIMYUHAMU;
[[bubnuoteka [IOK -IIPUMEHSTH MOHATHE «aTMochepHoe YcrHbIii onpoc
https://m.eds00.ru/7f416194 | napnenue»; Pemenne npaktuko-
1 -pacro3HaBaTh MPOSIBICHUE U3Y4EHHBIX OpPUEHTHUPOBAHHBIX
AmmocdepHoe (bu3nUecKux SBICHUNA B OKPY)KAIOIIEM MUpE, |3ajad.
4,3 B TOM YHCIIE BIHSIHHE aTMOC(EPHOTO
JaBIICHHE .
JABJICHUS HA )KUBOH OpraHu3M, IPU ATOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE
cBoiicTBa (Ipr3HaKKU) PU3HMUECKUX SIBICHUN;
[[bubanoreka [IOK -OINHCHIBATh U3yYEHHBIE CBOMCTBA TEN U YcrHbIH onpoc
https://m.eds00.ru/7f416194 | busudeckue sIBICHUS, UCIIONB3Ys TaBlIeHie | PeleHue mpakTHKO-
1 (TBEpOTO TeNa, JKUAKOCTH, ra3a), Ipu OpPUEHTUPOBAHHBIX
OTMCAaHWUH TTPABUIILHO TPAKTOBATH 3ajay.
(bu3n4ecKuii CMBICI HCTIOJIb3YEMbIX BETUYHH,
uX 0003HAYEHUS U €IUHUIIBI (PU3HUECKUX
JlelicTBUE KUIKOCTH BEJIMYMH, HAXOUTh (POPMYIIBL,
4,47 TE3A HA CBSI3BIBAIOINE TAHHYIO (PU3NIECKYIO

MOTPYXEHHOE B HUX
TEJOo

BEJIMYMHY C IPYTUMU BEIIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BETUYHH;

- peuath pacuy€THBIC 3aJa4u B 1-2 neicTBus,
UCTIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIONINE (DU3NYECKUE BETMUNHBI: Ha
OCHOBE aHaJlM3a yCJIOBUS 3a/1a4U 3aIlMChIBATh
KpaTKO€ YCJIOBUE, MOACTABIATh GU3NYECKUE
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BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacy€Tbl, HAXOJUTH CIIPABOYHBIE JIAHHBIE,
He0OXO0IUMBIE Ui pellIeHus 3aja4,
OIICHUBATH PEATUCTUYHOCTD MOJTYYCHHOM
(bu3nYeCcKOil BEIMYUHBL;

Hroro no pazaeny 21

Pa3neu 5. PaGoTa m MOIHOCTB. DHeprust

5,1|PaboTa 1 MOIIHOCTH 4 0

[[bubauoreka [IOK

https://m.edsoo.ru/7f4161941]

-IPUMEHATH U Pa3JIN4aTh MOHATUS «paboTay,
«MOIIIHOCTb.

-OIMChIBaTh U3yUYEHHbIE CBOICTBA TE U
¢bu3nveckue sIBICHUS, UCTIONb3Ys
(bu3nvecKre BEeIMUNHBL: «MEXaHUUECKas
paboTay, «MOUTHOCTHY;

-IPOBOJIUTH  OIBITBI [0  HAOJIIOJCHUIO
¢u3nveckux  SABICHUH WM  (U3UIECKUX
CBOWCTB Tel: (OpPMYJIMPOBaTh MPOBEPSIEMbIE
IIPENIOJIOKEHNS, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOI0 000pYA0BaHUs, 3alUCHIBATh
XOJ1 OTIbITa U (POPMYJIMPOBATH BHIBOJIBI;

- pemars pacuéTHble 3aJa4u B 12 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBalOIME (PU3UUECKUE BETMUHUHBL: Ha
OCHOBE aHaJIN3a yCJIOBUS 33a4y 3aIIUChIBATh
KpaTKoe YCJIOBHUE, OJICTABIATh PU3NUECKUE
BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacuéTel, HAXOAUTH CIIPABOYHBIEC JaHHBIE,
HeoOXO0UMBbIE JJIs pellIeHus 3a1ad,
OLICHUBATh PEAINCTUYHOCTD MOJTYYEHHON
(bu3nUecKoil BETMUNHBL;

YceTHBII onpoc
Pemenue npakTuko-
OPUEHTUPOBAHHBIX
3azay.
[IpakTnueckas
pabora

5,2|IIpocTeie MEXaHU3MBI 6 0

[[buGauoreka [IOK

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

- TPAKTOBaTh (PU3UUYECKHUIA CMBICIT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U
eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO
(bu3MUecKyro BEITUUUHY C APYTUMH
BEJIMYUHAMU;

-OIMCHIBaTh N3YYEHHbIE CBOICTBA TE U

YeTHBIN onpoc
Pemenne mpaktuko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
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(bu3HYECKUE SIBICHUS, UCTIONB3YSI
(bu3HYecKre BeTUIMHBI (MEXaHUYECKas
paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMCHT
CHJIBI, KO3 PHIIMEHT MOJIE3HOTO JCHCTBUS
MEXaHU3MOB), TIPH OMUCAHUU MPABUIILHO
TPAKTOBaTh (PU3HUYECKUI CMBICIT
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U
SIUHUIIBI (PU3UIECKUX BEITHYUH, HAXOIUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(U3NYECKYIO BETUYHHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH IPpaUKN H3yICHHBIX
3aBUCUMOCTEH (PU3MYCCKHUX BEINYHH;
-pa3nuyaTh U HHTEPIIPETUPOBATH
MOJTYYCHHBIH PE3yJIbTaT, HAXOJAUTh OIIMOKH B
XOJI€ OTIBITA, I€TaTh BBIBOMKI 110 €TO
pe3ysbTaram;

-IPOBOJIUTH  OMBITHl 1O  HAOIIOJCHHIO
¢u3nveckux SABICHUNH WM  (U3UIECKUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
MIPEIIOI0KEHUs, COOMPATh YCTAHOBKY M3
NPEUI0KEHHOT0 000PYA0BaHUs, 3alUCHIBAThH
XOJT OTBITa U (POPMYIIUPOBATH BBHIBOJIBI;

53

Mexanunueckas
SHEprus

[[buGauoreka I[IOK

https://m.edso0.ru/7f4161941]

-XapaKTepru30BaTh CBOICTBA Te, (hU3NUECKHe
SIBJICHUS M TIPOLIECCHI, HCIIOIb3YS «30JI0TOE
[IPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATH €70 MATEMATHYECKOE
BBIPAKEHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yabTaT, HAXOJUTh OIIUOKU B
XOJI€ OTBITA, I€JIaTh BBIBOBI IO €TI0
pe3yJibTaTam;

- peuath pacuy€THbIC 3a7a4u B 1-2 neicTBus,
UCIIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIINE (PU3NUCCKUE BEIMYMHBL: HA

YeTHBIN onpoc
Pemenne nmpakruko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
KonTponbHas
pabora
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OCHOBE aHaJIN3a YCJIOBUS 3a/1a41 3aITUCHIBATh
KpaTKOE yCIOBHE, TOICTABIATh (U3NUCCKHE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJUTH
pac4€Thl, HAXOUTH CHPABOYHBIC TaHHbIC,
HEOOXOAMMBIE /IS peIIeHUs 33124,
OLICHUBAThH PEATMCTHYHOCTD HOTYUYCHHOM
(bU3HYECKOI BETUINHBL;

-IPOBOJUTH  ONBITHI [0  HAOJIOJCHUIO
¢u3nveckux SABICHUH WM  (PU3NIECKUX
CBOHCTB Tel: (hopMynHpoBaTh IpoOBEpSEMbIC
NPEINONI0KEHUs, COOMpaTh YCTaHOBKY W3
IPeAI0KEHHOT0 000PY/IOBAaHUS, 3aIIHCHIBATDH
XOJI OTIBITa U (POPMYITUPOBATH BHIBOJIBI;

Uroro no pazgeny 14
-peliaTh pacyéTHBIC 33/1a4H C SIBHO 331aHHOM | PemeHne yqeOHbIX
Caiit «®u3uKa B HIKOJIE» - | (GU3HUYCCKON MOJICIIBIO, HCITOb3YSI Y MPAKTUKO-
AHUMAIMH ¥ CUMYJISIHH (u3nUecKre 3aKOHbBI U PUHIIUIIBL, HA OCHOBE | OPUCHTHPOBAHHBIX
https://www.vascak.cz/phys | ananusa ycioBusi 3a1auu BEIOUPATh 3aaa4
icsanimations.php?l=ru (du3nYecKyIo MOJEb, BHIACIATH (HH3UIECKHE
LearningApps.org caiit BEITMYUHBI U POPMYIIBI, HEOOXOUMBIE TS €€
MosTopere 4 HOAICPIKKU 00yUICHHS U pelIeHHsI, TPOBOIUTH PacYEThI U OLICHUBATh
HPENoJIaBaHysl ¢ IOMOIIBIO | pealbHOCTD MOJYIEHHOTO 3HAYCHUSI
HEeOOJIbIINX (bu3NYECKOil BETNYNHBL;
OOIIETOCTYITHBIX -peliaTh KaYeCTBEHHbIC 3a/1aUl: BHICTPAUBATh
MHTEPaKTUBHBIX MOJYJIEH  |JOrHYECKH HEMTPOTUBOPEUUBYIO [IETIOUKY
https://learningapps.org/imp | paccyxaeHuit ¢ OmMopoii Ha 3y4IEHHBIE
ressum.php 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HIECKHE
SIBJICHHS,
OBIIEE KOJIMYECTBO
YACOBIIO 68 12

I[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosamniecTBo yacos Cnoco0 oueHku
HaumenoBanue Cnucok UTOrOBBIX MJIAHUPYEMBIX
Ne Kontpoa |[Ipaktuu| DaekTpoHHbie (HU(POBbIE) HTOIOBBIX
pa3/ieioB H TeM pe3yJIbTaTOB C YKA3aHHEM 3TAINO0B UX
n/n Bcero| bHBIE eckne | o0pa3oBaTe/ibHbIE pecypchl IVIAHUPYEMBIX
NpOrpamMmsbl 6 6 (opmupoBanus
padoThl | paGoThI pe3yJabTaToB
Pasznea 1. TenioBbIe ABJICHUSA
bubmorexa [JOK - UCTIOJIb30BaTh MOHATH: (U3HUECCKUE 1 YcTHbIi onpoc
11 CrpoeHue u 7 0 0 https://m.edsoo.ru/7f4181ce |xumuyeckue siBICHUS, HAOIIOICHHE,
""| cBOMiCTBA JKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHULIBI
BEIIECTBA (bU3HMYECKUX BEIMYHUH
-OIACHIBATh U3yYEHHBIE CBOKWCTBA TEJ U YerHbI onpoc
buznyecKue IBICHHUS, UCTIONb3Ys [IpakTuueckas
19 TerutoBbie 21 1 5 bu6nuoreka [IOK (u3nyecKre BEIUYUHBL; pabora
" | mporeccsl https://m.edso00.ru/7f4181c |- MPOBOAUTH OIBITHI O HAOIIOJCHUIO
e (bu3NYECKUX SBJICHUHN UIN (PU3NUYECKUX

CBOMCTB Tel

Hroro no paszueny 28

Paznen 2. 3ﬂeKTpH‘leCKl/le U MAarHuTHbBbIC SAIBJICHUA

Bubamnorexka [JOK - aTOM, MOJIEKYJIa, NOH, MIEKTPUUECKUE YcTHBIN onpoc
2,1| DnexTpuyeckue 7 0 1 6muotexa 11O » MOJICKY A, ’ P p
https://m.edsoo.ru/7f4181c |B3aumMoneicTBu2
3apsbl. o
Bsaumozeiicteue
3apsI0B
- pasnuyatk sBieHus (auddysus, TerioBoe | YCTHBIN onpoc
JBHKEHHE YacTHII BelecTBa) 1o onucanuio | [Ipaktuueckas
bubmmoreka [JOK UX XapaKTEpHBIX CBOMCTB U HA OCHOBE pabota
[TocTostHHBIE TOK ]
99 20 1 7 https://m.edsoo.ru/7f4181ce |onbITOB, IEMOHCTPUPYIONIUX JTAaHHOES
’ ¢du3nueckoe siBICHNE
- IPOBOJUTH OMBITHI 10 HAOTIOJCHUIO
bu3nUecKux ABICHUNA WIH (PU3NMUECKUX
CBOMCTB TeJ
23 MarsuTHBbIE SIBIEHUS 6 1 15 bubnmoreka [IOK - OIIUCBIBATh U3YYCHHBIE CBOMCTBA TN U YcTHBIR onpoc

https://m.edsoo.ru/7f4181c
e

buzHYeCcKUe SIBICHUS,

Pewrenne npaxtuxo-
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2.4

DJIeKTpOMarHuTHast
WHIYKIHS

bubnmmoreka [IOK
https://m.edsoo.ru/7f4181c
e

- paznuyatk sBiaeHus (auddysus, TerioBoe
JIBUKEHHE YaCTHI] BEILIECTBA) 110 OMKCAHUIO
UX XapaKTepHBIX CBOICTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE
¢dusnveckoe sBICHNE

MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO
(bU3UYECKUX SIBJICHUHN WU (PU3HYECKUX
CBOMCTB T€JI

VYcTHbIit onpoc



https://m.edsoo.ru/7f4181ce
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OpPUEHTUPOBAHHBIX
3ajad

Hroro no pazgeny

37

IToBTOpEHUME

Caiit «®du3uka B IIKOIC)» -
AHUMALIUK U CUMYJISIIIUU
bu6nmmoreka [IOK
https://m.edsoo.ru/7f4181ce

-pelaTh pacuETHBIE 3a/1a4d C ABHO 3aIaHHOMN
buznyecKoil MOEINbI0, UCIIONB3YS
¢du3nveckre 3aKOHbI ¥ IPUHIIHIIBI, HA OCHOBE
aHaJIM3a yCIIOBUS 3aJ]aul BEIOUPATh
(bU3NIECKyI0 MO/IETb, BBIIEIATh (PU3NIECKHE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
peLIeHHsI, IPOBOIUTH PACUYEThI U OLICHUBATD
PEAbHOCTH MOTYYEHHOTO 3HAYCHUS
(U3UYECKOI BEJIMYUHBIL;

-penaTth Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh
JIOTHYECKH HETTPOTHBOPEUUBYIO HIETIOUKY
paccyXIeHUM ¢ OMOPOi Ha N3YUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE
SIBIICHHS,

Pemenne yueGHBIX
Y TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

OBILIEE KOJIMYECTBO

YACOB IIO
ITPOTPAMME

68

14,5

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosandectBo yacos Cnoco0 omeHKH
HaunmeHoBaHue Cnmcok UTOroBBIX IJIAHUPYEMbIX
Ne KonTpoa |[Ipaktuu| JaekTpoHHbIe (HU(POBbIE) UTOIOBBIX
Pa3aesioB H TeM pPe3yJbTAaTOB € YKa3aHUEM 3TANOB UX
n/n Bcero| bHBIE ecKHe | 00pa3oBaTejibHbIE pecypchl INIAHUPYEMbIX
nporpamMmsl (¢popmupoBanus
paﬁoTbI paﬁoTbI pe3yabTaToB
Pa3zjnen 1. Mexannuyeckue siBJIeHUs
- MCII0JIb30BATh MOHATHS: PU3NYECKUE U YcTHBII onpoc
11 MexaHu4deckoe 10 0 1 bu6mmoteka [IOK XUMHYECKHE SIBJICHUS, HAOIIOACHUE,
| IBMKEHUE https://m.edsoo.ru/7f41a4a |>KCIiepUMEHT, MOJIE/b, TUIIOTE3a, €ANHHIIbI
6 (bU3HYECKUX BEIUYUH



https://m.edsoo.ru/7f4181ce
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-OMMUCBHIBATH U3YUYCHHBIC CBOMCTBA TEII U

YceTHBIT onpoc

(bu3nvecKue sIBICHUS, UCTIONb3Ys [TpakTnyeckas
12 B3aunmopeiic 20 1 bubimoreka [JOK ¢du3nvecKre BeTUINHBL; pabora
| TBHE TEN https://m.edsoo.ru/7f41ada |- MIPOBOANTE OIBITHI IO HAOIIOJCHUIO
6 (bu3nUecKux ABICHUNA N (PU3MUECKIX
CBOMCTB T€JI
- pacno3HaBaTh MPOsIBIICHUE (HU3UICCKIX YCTHBIH onpoc
1,3 SAKOHBI COXPAHEHHS 10 0 BH6H_HOTeKa LOK ABJICHUM B OKPYXKAIOLIEM MUPE, B TOM uncie |[IpakTuueckas
gttps.//m.edsoo.ru/7f41a4a (dbu3HYecKue SABJICHUS B IPUPO/IL, pabota
Uroro no pazgeny 40

Pa3znea 2. Mexanunuyeckue KoJ1e0aHUA U BOJIHBI

2 1| Mexanmueciue 7 0 Bu6muorexa [LIOK - ATOM, MOJICKYII4, ArPEraTHbIe COCTOAHMSA VeTHBI 0npoc
BN—. gttps:/l m.edsoo.ru/7f41ada |Bewectsa (TBEPIOE, KUAKOE, raz000pasHoOe)
- pasnuyath ABieHus (qudy3ust, TeoBoe | YCTHBINA OIpoc
JBMYKEHHE YACTHIL BELIECTBA) 0 onucanuto | [IpakTuyeckas
MexaHaeckie bubimnorexa [IOK UX XapaKTEePHBIX CBOWCTB M HA OCHOBE pabora
22| Boser 3 1 https://m.edsoo.ru/7f41a4a6 |onbITOB, IEMOHCTPUPYIONIUX TAaHHOE

buznueckoe sBIeHUE

- MPOBOAUTH OTIBITHI 110 HAOIIOACHUIO
(bu3NYECKUX SBICHUHN UITH (PU3UIECKHIX
CBOMCTB Tell
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 15

Pa3nen 3. DjieKTpOMArHUTHOE TOJI€ U BOJTHbBI

-MCIOJIb30BaTh MOHATHS: MEXaHUYECKOE
JBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEITHOE ), TPACKTOPHUSI, CKOPOCTb,
nepeMenieHue, myTh;

- pemaTh pacuéTHele 3a7auu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,

YcTHBIM onpoc

31 DneKTpoMarHu 6 0 bubanoreka [JOK CBSI3bIBAIOIINE (DU3NYECKUE BEIMUMHBIL: Ha
THOE€ TOJIE U https://m.edsoo.ru/7f4la4a6 OCHOBE aHaJiM3a yCJIOBH: 3aJa4H 3aIIMChIBATh
BOJIHEBI KpaTKOE YCJIOBUE, MOJCTABNIATH (PHU3NICCKHEC

BEJIMYMHBI B JOPMYJIIBI U TPOBOAUTD
pacd€Thl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HEOOXOAUMBIC JIS PEIICHUS 3a1a4,
OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON
(UBUYECKOI BEJIMYUHBIL;

Hroro no pasaeny 6

Pa3gen 4. CBeToBbIe ABJIEHUA



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

3akoH bubmorexa [JOK -pa3nuyath sBIEHUS (Tepenaya JaBIeHHs YcTHBII onpoc
pacmipocTpaHeHus https://m.edsoo.ru/7f41ad4a6 |TBEpABIMU TeaMU, )KUIKOCTSIMH 1 razamu) | Pemenue mpakTuko-
4,1|cBera 6 M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA | OPUEHTUPOBAHHBIX
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE |3ajad.
buznyeckoe sBICHUE;
bubmorexa [JOK - TPaKTOBaTh (PU3UUECKHUI CMBICI VYcerHblit onpoc
https://m.edsoo.ru/7f41ad4a6 |ucmonb3yemMbIX BeJIHMUUH, UX 0003HaUCHHS U | Perienne npakTHKo-
4.2 Tursnr 6 €IMHULIBI PU3NYECKUX BEJIMYMH, HAXOJAUTh | OPUEHTHUPOBAHHBIX
’ (bopMyIIbI, CBA3BIBAIOIINE TaHHYIO 3ajad.
(bU3NUECKyI0 BETHUNHY C APYTUMH
BEJIMYUHAMU;
bubnmnoreka [HOK -IIPUMEHSTH MOHATHE «aTMochepHoe YcTHBIN onpoc
https://m.edsoo.ru/7f41a4a6 |naBneHue»; Pemenne npaktuko-
-pacro3HaBaTh MPOSIBICHNE U3Y4EHHBIX OpPUEHTHUPOBAHHBIX
CriexTpsI ($u3NYECKUX SIBJICHUHN B OKPYXKAIOLIEM MUpE, |3ajad.
4,3 3 B TOM YHCJIC BIUSHHAE aTMOC(HEPHOTO
JABJICHUSI HA )KUBOW OpraHu3M, IpU 3TOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
yueOHYI0, BBIIESATh CYLIECTBEHHbIE
cBoiicTBa (Ipr3HaKKU) PU3HMUECKUX SIBICHUN;
Hroro no paszueny 15

Pa3znen 5. KBantoBble iBJIeHHA
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5,1

Ucnyckanue u
IOTJIOLIEHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

-IPUMEHSATH U PA3JINYaTh MMOHITUS «paboTay,
«MOIITHOCTB.

-OIMCHIBaTh U3YYCHHBIC CBOICTBA TET U
¢bu3nveckue sIBICHUS, UCTIONb3Ys
(bu3nvecKre BETMUNHBL: «MEXaHUYECKas
paboTay, «MOIIHOCTHY;

-IPOBOJIUTH  OIBITHI [0  HAOJIIOJICHHUIO
¢u3nveckux SABICHUNH WM  (U3UIECKUX
CBOWCTB Tel: (OpPMYJIMPOBaTH MPOBEPSICMBIC
NPEINONI0KEHUs, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOTO 000PYIOBaHUSI, 3aITUCHIBATh
XOJ OTIBITa U OPMYIIMPOBATH BHIBOJIBI,

- pemath pacy€THbIC 3aauu B 1-2 nelcTBUS,
UCTIONB3Ys 3aKOHBI ¥ (DOPMYIIBI,
CBSI3BIBAIOIINE (PM3UYECKUE BETMIUHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4H 3alTUChIBATh
KpaTKoe YCIOBHUE, MOJICTABIISATH (PU3NIECKUE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJIUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIEC JAHHEIE,
HE00XO0AMMBIE /JIS pelleHus 3a/1a4,
OILIEHUBATh PEATUCTUYHOCTD MOTyUYSHHON
(U3UYECKOI BEIIMYUHBIL;

VYcrHbIit onpoc
Pemenne nmpaktuko-
OpPHUEHTUPOBAHHBIX
3az1a4.
[IpakTnyeckas
pabora

5,2

Crpoenue atoma

bu6numorexa [IOK
https://m.edsoo.ru/7f41ada6

- TPAKTOBaTh (PU3UYECKHUNA CMBICII
UCIOJIb3YEMBIX BEJINYUH, UX 0003HAUEHUS U
eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOIUTh
(bopMyIIbl, CBSI3bIBAIOIINE JAHHYIO
(bu3nUecKyro BEITUUUHY C APYTUMH
BEJIMYUHAMU;

-ONUCHIBATh U3YUYECHHbIE CBOMCTBA TEJ U

YeTHBIN onpoc
Pemenne nmpakruko-
OPUEHTUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora



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

buznueckue sBICHUS, UCTIONb3YS
¢bu3nyeckre BeIMYUHbI (MEXaHUUYEeCKast
paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMCHT
CHJIBbI, KO3(DPULIMEHT 10JIE3HOr0 JecTBUSA
MEXaHU3MOB), IPU OIMCAHUU [TPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U
eIMHULIBI (PU3NYECKUX BETUYUH, HAXOIUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(bu3NYeCKyro BEIUUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH TPa)UKH U3ydECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;
-pa3nuy4aTh U UHTEPIPETUPOBATH
MIOJIyYEeHHBINH Pe3ysbTaT, HaXOAUTh OIINOKH B
XO/I€ OIIbITA, AENaTh BBIBOBI IO €TI0
pesyibTaram;

-[IPOBOJAUTH  ONBITHI 1O  HAOJIOJEHUIO
¢u3nyecKux SBJIEHUH MU  (PU3NYECKUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
IIPEITOJIOKEHNS, COOMPATh YCTAHOBKY U3
NPEUI0KEHHOT0 000PYA0BaHUs, 3alUCHIBAThH
XOJ1 OTIbITa U (POPMYJIMPOBATH BBHIBOJIBI;

53

AnepHbie
peakuuu

bu6numorexa [IOK
https://m.edsoo.ru/7f41a4a6

-XapaKTepru30BaTh CBOICTBA Tel, (pu3nvecKue
SIBJIEHUS M TIPOLIECCHI, UCTOJIBb3YS «30JI0TOE
[IPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATH €70 MATEMATHYECKOE
BBIPAKEHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yabTaT, HAXOJUTh OIIUOKU B
XOJI€ OTBITA, I€JIaTh BBIBOBI IO €TI0
pe3yJibTaTam;

- peuath pacuy€THbIC 3a7a4u B 1-2 neicTBus,
UCIIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIINE (PU3NUCCKUE BEIMYMHBL: HA

YeTHBIN onpoc
Pemenne nmpakruko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
KonTponbHas
pabora



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

OCHOBE aHAJIN3a yCIIOBUS 3aa4H 3alMChIBATBKPATKOE
YCIJIOBHE, MOACTABIATh (PU3NICCKHEC BEIMYUHBI B
(OpMYyIIBI ¥ TPOBOJUTH PACUYETHI, HAXOUTh CIIPABOYHBIE
JIaHHBIE, HEOOXOIUMBIC JJIs PEIICHUS 3a]1a4, OLICHUBATh
PEaTMCTUYHOCTD MTOIY4EHHON

(U3UYECKON BEITMYUHBIL;

-IPOBOJIUTh  OMBITHl TIO0 HAONIONCHUI0 (PU3UIECKHX
SIBJICHUH WM (PU3UYECKUX CBOMCTB Tell: (OPMYJIMPOBATH
MPOBEpsieMbIC MPEATIONIOKCHHSI, COOMPATh YCTAHOBKY U3
MPEIIOKEHHOTO 00OPYIOBaHMS, 3aITUChIBATh

XOJI OTBITAa U POPMYTUPOBATEH BHIBO/IBI,

Hroro no pazneny 17
[loBTOpEeHNE U 00001IEHNE -pemaTh pacuy€THBIE 3aJa4H C SIBHO 3aJJaHHON Pemenue yuebH
cojiep>KaHus Kypca pu3nku Caiit «Pu3HKa B IIKOJE» - | PU3NUSCKON MOJIEIBIO, UCTIONB3YS U NIPaKTHKO-
3a 7-9 kiacc aHMMAaLUU U CUMYJIALIUU ¢u3nuecKye 3aKOHbI M IPUHINIIBI, HA OCHOBEAHAIN3a OPHEHTHPOBAHHI
https://www.vascak.cz/phys | ycrnoBus 3a1a4u BEIOHPATH 3aja4
icsanimations.php?l=ru (U3NIECKYI0 MO/IEIb, BBIIEIATh (PN3NIECKUEBEITMUNHBI
U GOpMyIIbl, HEOOXOAUMBIE TS e€peleHHs], TPOBOIUTh
9 bu6nuorexa [IOK pacy€Thl U OLICHUBATh PEANBHOCTD IMOJYYEHHOTO

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

3HAYEHUS
(U3UYECKOI BEIMYUHBIL;

-penaTth Ka4eCTBEHHbIE 3a/1a4H: BHICTPAUBATHIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXKIECHUI C OMOPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUBNYECKUE
SIBIICHUS;



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://m.edsoo.ru/7f41a4a6

J106aBUTBH CTPOKY

[ToBTOpenue u 06001IeHNE cofepKaHusl Kypca PU3nKH 3a 7-9 kiacc

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBOYACOB I10
[NPOTPAMME 102 3

27

INOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka
n/n yp Bcero K06H TPOILHBIC HI?KTH%CKM U3ydyeHust oOpa3oBaTesibHbIEC

ThI ThI
pado pabo pecypcsl
®dusuka — HayKa O MpUpOJE.
1 SBnenus npupoasl. Gusnyeckue 1

SIBJICHUA




MexaHnu4decKue, TEIUIOBEIE,
AJIEKTPUYECKHUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyuecKue BeIMYUHbBI U UX
u3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIN
AKHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMIeparypbl"”

Kak ¢u3snka u gpyrue ecTecTBEHHBIC
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onrcanue GU3HIeCKUX
SIBJICHHI C TIOMOIILIO MOACIICH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIpoBepka
THITOTE3bI: JaJIBHOCTb MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJIbIIIe, YeM OOJIbIIIe BBICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIECTBA

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

Z[BI/I)KGHI/IC HacCTull BEIICCTBA

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

10

11

Ypok-uccnenoanue «OnbITHI 11O
Ha0JII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
ra3oB»

Arper ATHBIC COCTOSAHUA BCIICCTBA

B3anmocBA3b MEX 1y CBOMCTBaAMU
BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

MexaHnueckoe IBUKEHUE.

bu6mmoreka [IOK

12 Panomeproe u nepasnomeproe https://m.edsoo.ru/ff0a05c6
JIBHKECHUC
bubmuorexa [JOK
13 CropocTs. Emummuet ckopocTy https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHU JBUKCHUS Eubmorexa ITOK
yr P A https://m.edsoo.ru/ff0a0ae4
Huepums. 3aKoH HHEPIUH.
15 BBaI/II)I\I/-[[O eficTBUe TeJIpI];IaK MpUYMHA Eubmorexa ITOK
a P https://m.edso00.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tl
ILnorHOCTB BeliecTBa. Pacuer macchl bubmuorexa [JOK
16 :
1 00beMa TeJia 0 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpeaenenue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amaq mo teme "[lmoTHOCTH bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3aumoieicTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
JlaGopatopnas pabora «M3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KMHBI OT
MIPUIIOKEHHOMN CUIIBD)
21 SBnenue TaroreHus. Cuma TSXKeCTU
CBs3b MEXKY CHUJION TSXKECTH U
22 Maccou TenzzllyBec tena. Pemmenue bubmorexa [JOK
e ' " https://m.edsoo.ru/ff0al1778
3aga4 no teme "Cuia TSKeCTH
23 Cuna TsKecTH Ha JPYTUX IUIaHEeTaxX. bubnnorexka [JOK
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Msmepenue cun. JluramomeTp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bu6nmoreka [JOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

26

27

28

Ciio’)keHue ABYX CHJI, HaPaBIECHHbBIX
10 OJAHOU MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

Pemenue 3amad mo teme
"PaBHoelicTBYOIIAs CHIT"

TpeHue cKoJIbKEHUS U TPEHUE MTOKOSI.
Tpenue B IpUpOE U TEXHUKE

https://m.edsoo.ru/ff0al778

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

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

29

Jlaboparopnas padota «3yueHue
3aBHCUMOCTH CUJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
MMOBEPXHOCTEI»

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

30

31

Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUIIBI

Pemenue 3amau mo remam: «Bec
tenay, «['paduueckoe n3o0pakeHue
cuy, «Cunbby, «PaBHOAeCTBYOIIAs
CHII»

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

32

33

KonTponbHas pabota mo Temam:
«MexaHn4YecKoe JIBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I"paduyeckoe n300pakeHNE CUI»,
«Cunbi»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS aBJICHUS

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

34

JlaBrienue ra3a. 3aBUCUMOCTD
JABJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus TBEPABIMU
TeJIaMHM, KUAKOCTIMHU U Ta3aMU. 3aKOH
[Tackains

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B XKUJKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U Tra3e. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromecs cocyne! https://m.edsoo.ru/ff0a2970
39 ManpaBnuueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKHUIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipuannbl
CYILIECTBOBA 03 ol
41 O}(;I:JIO;EI/IB3GHI\I:§I/IB 353y£§M§CTb bubmiorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODSI
bubmuorexa [JOK
42 Bec osayxa. AtmochepHoe napiickne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
1| pammenmsor emeores o yposen BuGmorexa LIOK
a1 AYP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoua. AtmochepHoe bubnnorexka [JOK
45 .
JTABJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amau mo treme
46 n n
ATMocdepHOe TaBiIeHHe
p | B Bt LOK
pyx ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
. bu6mmoreka [JOK
48 BBITAJIKMBAIOIICH CUJIBI,

JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

B KHAJIKOCTbY

49

50

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCHMOCTH Beca
Tela B BOJIE OT 00bEMaA MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

IlnaBanue Ten

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU H
omnpezeneHue e€ rpy30noabEMHoCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

54

Mexannueckast pabora

Montaocts. EquHUIEI MOIITHOCTH

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

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

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MOoIbEME 110 JIecTHHUIE"

56

57

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecHe cuil Ha pelyare

KonrtponbHas pabora no Teme
«/laBieHue TBEpAbIX TEN, KUIAKOCTEH
u razoB» / Bcepoccuiickas
IpoBepoyHas pabora

58

Peseprubrit ypok. Pabora ¢ Tekctamu
1o TeMme «JlaBiieHue TBEPABIX TE,
KUIKOCTEHN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

59

60

Peruaru B TexHuke, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccnenoBanue yciioBUM paBHOBECHS
pbIyaray

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pbluara

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

62

KoaddutmenT mone3noro neicTBus
MexaHu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHON
TTIOCKOCTHY

Pemenue 3agau mo teme "Padora,
mMormtHocth, KIT/T"

0.5

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

63

Mexanunyeckas SHEpIusl.
Kunernyeckas 1 noTeHIMalIbHas
SHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAIBHOE OIIPENETICHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKJIOHHON
MJI0CKOCTH"

KonrtponbHas pabora no Teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
1o Teme "MexaHnyeckoe ABuxeHue"
PesepBHelIit ypok. Pabora ¢ Tekctamu
o TeMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

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

12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIyueHHS  0GPAa3OBATENbHBIE
padoThI padoTsI pecypesI
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KWHETUYECKON TCOPUH U UX OIZ,BITI})IHG 1 bubmoreka LJOK
p https://m.eds00.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
Mopaenu TBEpIOTO, JKUAKOTO U bubnnoreka [JOK
3 . 1 .
ra3000pa3HOro COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHM 1
BEILIECTBA HA OCHOBE TOJIOKCHU I
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucranmamaeckue u amopdHsbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHre U CKaThe 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sHeprus. CriocoOsl 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buner rennonepenayn 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHhepennus "[Ipaktudeckoe
P (epenn P N bubmuorexa [JOK
11 HCTIOJIb30BAHME TCIIJIOBBIX CBOMCTB 1 1

BCHICCTB U MATCPHAJIOB B LICIIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemmooOMeH 1 TEIJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccienoBaHue ABIEHUS bubmuorexa [JOK
TEII000MEHa TP CMEITUBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HE00XO0IUMOTO ISl HATPEBAHUS TEIa
Y BBIIEISIEMOr0 UM IIPU OXJIAXKICHUU
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK

16 > n .
yACIbHOMN TEIJIOEMKOCTH BElECTBa https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIUBA. Y IebHAsl TEIJI0Ta bubnnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;gn VnenbHas bubmorexa LIOK

p thde https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUSI

19 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
yIeJIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK

21 .
3aBUCUMOCTB TEMIIEPATYphl KUIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas

22 abora "On C,Z[?Ji]:HI/IC pATEP bubmiorexa HOK
P p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOH BJIQXHOCTH BO3/IyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAXKXHOCTH BO31yXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIHIBI pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTesnb BHYTPEHHETO CTOPAaHUSI

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILNATA
OKpY>KaroIlEe cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX MPOLIECCaX

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TeroBbie SIBICHUSI.
W3meHeHue arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbhas padota no teme
"TerioBele sABiIcHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHHI BeriecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus ten. /[Ba poga
AIEKTPUUYECKUX 3aPsI0B

30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHAYKIUEH U npu
COMPUKOCHOBEHHUH"

31

32

B3anmMopeicTBre 3apsyKEHHBIX TEIl.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnmn cynepnosunmu
BJIEKTPUYECKUX MOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiioB.
OnemeHnTapHbli 3apsa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXPaHEHHMs NIEKTPUUECKOT0 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3a1a4 Ha NpUMEHEHUE

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOMCTB 3JIEKTPUUYECKUX 3aps]10B

https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymecTBoBaHus. IcTOUHMKH Enbmmorexa OK
ym ’ https://m.edsoo.ru/ff0a95a4
3IEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA Enbmmorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre
38 AJIEKTPUUYECKOTO MOJIS Ha TIPOBOJHUKH 1
U JTUDJICKTPUKU"
39 ONEeKTpUYECKU TOK B METAJUIAX, bubnnorexa [HJOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlaboparopHas padoTa
41 "U3mepeHue u eli JII/Ip OBaIr{)He CHJIBI 0.5 Eubmorexa IIOK
" P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. JIaboparopnas pabota bubnuorexa [JOK
42 p 0.5 .
N3mepenue u perynnpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
43 CornpoTuBieHNE NPOBOJHUKA. bubnuotexa [JOK
Y ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
JJIEKTPUYECKOTO CONPOTUBIICHUSA bubnnoreka [JOK
44 1 .
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAIH https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CeYeHUs1 U MaTepuana"
3aBUCHMOCTD CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa 11 ygacTka bubmioreka LJOK
p . A YA https://m.edsoo.ru/ff0aa44a
(91078
JlaGoparopHas pabota
" patoprazi p bubmuorexa [JOK
46 HccnenoBanue 3aBUCUMOCTH CHJIBI 1

TOKa, UAYIIETrO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG U IMapaljiCJIbHOC

47 CO€JIMHEHHS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOKEHUS HAMIPSHKEHUN MTPU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTopHas padora "IIpoBepka
IIpaBUJIa I CHJIbI TOKA IIPU bubnuorexa [IOK
49 .
MapasieIbHOM COEUMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHeHNE
50 3aKOHa OMaII st aSJE)Hquro bubmmorexa LIOK
AU P https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHHUS TIPOBOJHUKOB
51 PaGota u MOIITHOCTB ANEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jxoyins-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a60TpLI I/II;/IO I}I)OCTI/I BHCKTPHI‘IICCKOFO bubmorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1IEeTH U MOTpeduTenu
53 3neKTTpI/IquK0171 3HHe TUU B 6II)JIT bubmorexa LIOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHne
54 [TocTosiHHBIC MarHUTBI, X
B3aUMOJICIICTBUE
55 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
MOJIEH MOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOoe nosie. MaruHuTHOE 1oJie
56 3eMITi ¥ ero 3HaYCHUE JIUTS )KU3HU Ha bubmorexa LIOK
A https://m.edsoo.ru/ff0acOba
3emuiie
57 ITonroToBka K KOHTPOJIBHON paboTe bubnnorexka [JOK

1o TeMe "DIIeKTPUYECKHe 3aps/Ibl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apspKeHHBIE Tela U UX
B3auMoaecTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUN TOK"

58

59

KonrtponsHas pabora o teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
anekTpuueckuii Tox" / Beepoccuiickas
IpoBepoyHasi pabora

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "[locTosHHbII
aneKTpudeckuid Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abead

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOKa MarHuTHoe
I10JIC KaTYIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsSI MArHUTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

0.5

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

62

DNeKTpOABUTATEIb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIeKTpoaABUTATENS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTer @apanest. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
[IpaBuio Jlenna

64

Onektporereparop. Criocoos
MOJTYYEHUS DIIEKTPUIECKOI IHEPTUH.
DNEeKTPOCTAHIIUN Ha



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUHU

[ToaroroBka K KOHTPOJILHOM paboTe

65 o TeMe "DIIeKTPUIECKHE U 1
MAarHUTHBIE SIBJICHUS"
S ) uGorera LIOK
p " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1 bubnmoreka [JOK
1o Teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
1o TeMe "MaruutHsie siBJicHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KUIIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne ara u@poBbIe
/o Tema ypoxka Beero Kontpoabusbie IlpakTuueckue ﬂsyqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype

1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIIHLHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nekenue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHUS Tella pu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

8 CBoOoauoe nagenne teia. ObITH 1
lanunes
PaBHOMEpPHOE IBUKEHUE 11O

9 okpyxHoctH. [lepron u yactora 1 bubmuorexa [IOK
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1

11 [lepssiit 3akoH HeloToHa. BexTop 1 bu6muoreka [JOK



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

https://m.edsoo.ru/ff0ae612

CHUJIBI
12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK
PaBHOnelicTBYIOIIAS CHUJ1a https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnmoreka [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnmnoreka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [IOK
15 Cuna ynpyrocti. 3axou 'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
Jlaboparopnas pabota «Onpenenenue bubnnorexa [JOK
17 _
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubnuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
Kod(hduUIleHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ffOaf8be
P n
| g o e o Busmorea 101
"o yopyr ' https://m.edsoo.ru/ff0afb8e
TPCHUS
22 atorenm, Yexopenme cootomors Bu6mrorexa LIOK
' p A https://m.edsoo.ru/ff0af044
MaJIeHUs
VYpok-koHpepenmus "JIBrmxenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conueunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuna
24 TH)III(Ie:[I/IfI u 3221115); BcTehTHpHoll/“Ig bubmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 [lepBas kocMHuyecKasi CKOPOCTb. bu6muoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepraIbHOW TOYKHU.
AGCOIIOTHO TBEPIOE TEIIO.

bu6nmoreka [IOK

26 PaBHOBef ue TEepHOFO rena ¢ https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TskecTH
PaBHOBecue MaTepraIbHOW TOYKHU.
AOGCOIIFOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TskecTn
o8 Pemenue 3agaq mo reme "MomeHT bubnuoreka [{OK
cuibl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOK pabOTE 1O
29 TGl\f@ "MexaHqucgge BI/DKCEI/IG Bubmrorexa LIOK
o ,,H ) https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KontponrsHas padora no teme
30 "Me)T(I;HI/IquK(I;e IBUKEHUE bubnnorexa LJOK
o " ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Wmmynbsc Tena. UMmynse cuibl. 3aKoH
31 COX ZHCHI/ISI HMII J'IB}CIa Vapyroe u bubmiorexa LJOK
P y Y pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE
Pemenue 3agau mo Teme "3akoH bu6nmorexa LIOK
32 " :
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka IIOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0as4
35 PabGoTa CHIIBI TSHKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabora «OnpeneneHue

pa6OTBI CUJIbI TPCHUA IIPU



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

PaBHOMCPHOM ABWIKCHUU TECJIA 110
rOpHSOHT&J’IBHOﬁ IIOBEPXHOCTU»

CBsi3b 3HEpruM U padOTHI.

37
IToTenumanpHas SHEPIrUst
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KHHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHHUKE
Jlaboparopuas padota «3yueHue bubmmoreka [JOK
40 -
3aKOHA COXPaHEHUS IHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHE U €TO bubnuoreka [{OK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KoaedbaHusl. Bbu6mmoteka [JOK
BreinyxaeHHbIe KosieOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil ¥ Npy>KUHHBIA
MasiTHUKH
Ypok-uccienoBaHue «3aBUCUMOCTh
44 nep noja K0§e6aHI/H71 OT KECTKOCTH bubmnorexa LIOK
PHOA https://m.edso0.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBparienue sHepruu Npu
MEXaHHYECKUX KOJICOAHHSX
Jlaboparopnas pabota «Onpenenenue
46 ‘-IaCTOI’)TI)I Hpne 1/?0 a Kone6a§MI1[71 bubmorexa LOK
PO https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
JlaGopatopHnas pabora «IIpoBepka
HE3aBHUCHUMOCTH TIepHo/ia KoJeOaHmit bubnnorexa [JOK
47 _
rpys3a, HOJABEUIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChI Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA
48 MeXaHu4ecKuX BoJH. [IpogonbHBIE 1 bubmorexa IIOK
- PO https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIE BOJTHBI
49 Ypok-koHpepeHuus "Mexannyeckue



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

BOJIHBI B TBEPJIOM TEJIE.
CelicMuuecKre BOJIHEBI"

3Byk. PactipocTpanenue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
Ypok-koHpepeHus "YnbpTpa3ByK u
nH(Pa3BYK B IPUPOJE U TEXHHUKE"

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

54

55

56

[TonroroBka K KOHTPOJIBHOU pabOTE 1O
TeMe "3aKOHBI COXPAHECHHUS.
MexaHuueckue KojeOaHus U BOJHBI"

KontponbHas paboTa o teme
"3akoHbI cOXpaHeHUsl. MexaHnueckue
Kosie0aHus U BOJHEI"
DIEeKTPOMarHuTHOE I0JIE.
DNEeKTPOMArHUTHBIC BOJTHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

59

VYpok-kounpepenuus "lkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHMe IIEKTPOMATHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"
Ypok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TesnedoHa"

bubnmnorexa LIOK
https://m.edsoo.ru/ffOb2fe6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3agad Ha onpeneneHue
YaCTOThI U JUIMHBI DJIEKTPOMArHUTHON
BOJIHBI

61

DneKTpOMarHuTHas MpHUpo/ia CBETa.
CxopocTh cBeTa. BotHOBBIE CBOMCTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

CBCTa

Hcrounuku ceera. IIpsmonuneitnoe

bubnunorexa LIOK

62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS https://m.edso0.ru/f0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHepza a4 Ha I I/IMGHCII)-II/IC Bubmorexa LOK
i P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
IIpenomiienue cBeta. 3aKoH bubnuoreka [IOK
64 _
MpETIOMJICHHUSI CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 I/ICHOJII)?;OBZII{II)/IC Honﬂorpo BHYTPEHHETO Bubmrorexa LIOK
yIp https://m.edsoo.ru/ffob3c5¢
OTPa)KEHHUS B ONTUYECKUX CBETOBOAAX
Jlaboparopuas padota "Vccienopanue
66 3aBHCHMOCTH YTJia IPeJIOMIICHUS
CBETOBOTO JTy4a OT yIJia aJCHUS Ha
rpaHute "Bo3ayx-crekio""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIBI, ONTUKOBOJIOKOHHAS CBS3b"
bu6nmorexa LIOK
68 JInnsel. OnTryeckas CHiIa JTUH3bI https://m.eds0o.ru/fOb32c
69 [TocTpoeHne n300paskeHUI B IMH3aX bubmiorexa LJOK
p P https://m.edsoo.ru/ff0b444a
JlabopaTopHnas padora "OnpeneneHue
70 ¢box EHOF(P; aCETOﬂHI/HI " OI:ITII[/IIICCKOﬁ bubmmorexa LHOK
y P . i https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH INH3BI
Ypok-koHpepenmus "OnTudeckue bubnuoteka [JOK
71 " .
JIMH30BBIE TPUOOPHI https://m.edsoo.ru/ffOc0a7e
72 I'1a3 xak onruyeckas cucrema. 3peHHE bubmmorexa LJOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "leexTs

3penusi. Kak coxpanuts 3peHue"



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenue 6emoro cBera B CIIEKT.
OnreiTel HetoToHna. Cnoxenue

bubnunoreka LIOK

4 CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTopHas padota "OMBITHI 11O
0
| s oo e s e Busmorea 101
p H peal p https://m.edsoo.ru/ffOc0e2a
HAOJI0OACHNH Yepe3 BETOBbIC
¢bunbTph"
Ypok-npaktukyM "BosiHOBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHus u qudpakums’"
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u morjouieHue cBera
79 aTOI\ZIOM KBanTsr Hnileﬁqaﬂ,le buGnuorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubmuoreka [IOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PangnoakTHBHOCTE U €€ BUIBI bubmoreka HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmuoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoteka [IOK
N3otomsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: but6mmoreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOcib4a
85 [Tepwon monypacmaaa
Ypok- "pP
pok-koHpepeHius "PannoakTHBHbIE Butmorexa LIOK
86 W3IYyYCHUsS B TIPUPOJIC, METHUIINHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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SAnepHble peakuu. 3aKOHbI

bub6nmoreka [IOK

87 COXPaHEHHUS 3apsAI0BOI0 U MacCOBOTO
P P https://m.edsoo.ru/ff0c1c58
qucel
OHeprus cBA3M aTOMHBIX siziep. CBs3b bubmuoreka [IOK

88 .

MAaCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud no reme "AnepHeie
peakuuun"

90 Peakuuu cuHTe3a u nenenus saep. bubnmnoreka HOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepuas

91 sHepreTuka. JlencTus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

92 TeMme "DIEeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"

KonTponbhas padbota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBieHus"
[ToBTOpenue, 06o0IICHNE.

94 Jlabo ETO HBIC a6H;TI)1 0 KypcC bubmnorexa [IOK
" PATOPHAIC P " ypey https://m.edsoo.ru/ff0c245a

B3aumopeiictBue ten
[ToBTOpenue, o6o6mcHNe. Pemenue

95 acquI;IHx u KaqecHTlBeHme 3a/1a4 1o bubmorexa LIOK
p o " A https://m.edsoo.ru/ff0c2572
Teme ""TennoBbie MpolecChl
[ToBTOpenue, o0ob6mIcHue. Pemenue

p Hl bubmuoreka [{OK

96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 .

" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenmoBeIX OBUTATEIICH

97 [ToBTOpenue, o600menue. Pemenue bu6nunorexa LIOK

paCUCTHBIX U KaYCCTBCHHLIX 3a7a4 I10

https://m.edsoo.ru/ff0c2b30
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teMe "KIIJI[ anekTpoycTaHOBOK"

[ToBTOpenue, obo0mIEHNE.

bubnunorexa LIOK

%8 'J‘Ia6opaTop HbIC pa60,,TH 1o Kypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SBJICHHS
I1 .P
09 rexeramiio rewe Sakorst ) uGmorera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
I1 .P
100 | omeren o6 vome et 1 bubmuorera LIOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 .P
101 rexcromm no eve "Cacrosme ) bu6orera LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, o600meHue. Pabora ¢
102 TekcTamu 1o teme "KBanToBas u 1
sepHas pusuka"
OBILEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

13

14

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (pU3UYEcCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YYEHHBbIC CBOWMCTBA Tl U (PU3MUECKUE SBICHUS,
UCHONB3Ys (U3MYECKHE BEIUWYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHMs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckrue BeTUUUHBI B (POPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYUYEHHBIM pPe3yJabTaT, HAXOAUThb OLIMOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
dbuznueckux  CBOMCTB  Ten:  (QopMynaHpoBaTh  MPOBEpsieMbIe
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUIN

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYs NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, JeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeA0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTL
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM nu

He0oOXoauMBbIe (PU3NUYECKHE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpasi SBISIETCS IMPOTHBOPEYMBON HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMATUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJe MyOJUYHO JienaTh KpaTKue COOOIIEHUS O
pe3yibTaTaXx MPOEKTOB WM YYEOHBIX HCCIIEJOBAHUN, TPU HTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0BAHUI paclpeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CJIEINTHh 3a BBIIOJIHEHUEM IUIAHA JIEWCTBUHM, aJeKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHUA IO OMHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC




1.3

14

1.5

pacrio3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3MUYECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKue SBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TP ONUCAHUU MPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTHu4diCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3aaud B 2 — 3 JNEHCTBHUSI, UCIONb3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NYECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (HOPMYIIBI,
HeoOXOoauMBbIe JUIsl €€ pEIIeHUs, MPOBOJUTH PAacyEThl M CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IIOPAAKA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

06opy11013aH1/151, OIIMChIBATh XOJ OIIbITa U q)OpMy.HI/IpOBaTB BBIBObI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CcleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TAONMUIl M TPagUKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCIECA0OBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Y
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOWCTBA M U3MEPUTEIBHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COEIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(pOpMaIUI O MpuMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SallaHI/Iﬁ HAay4YHO-

HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE




Marepuainsl, pecypcbl cern MHTepHer; BiuageTh  NpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

cO3/aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3yIbTAThI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(bu3HUKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaUeH

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENIOBAHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KIIACC

Kon
NpoBepPsAEMOro
pe3yJjbTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pa3jnvdaTthb SABJICHUA IO ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

13

14

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBJICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKH  HM3yYEHHBIX  3aBUCHMOCTEU

(bU3HYECKUX BEIUYNH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOICTBA Tel, (hU3NYECKHE SBICHHUS M IPOLECCHI,
UCIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIpU OTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa M 3alUChIBaTh €r0  MaTeMaTHYECKOe

BBIPA)KCHUEC

OOBSCHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ, (bHSquCKI/IX 3dKOHa WJIM 3aKOHOMCEPHOCTH

pemiate pacuéTHble 3adaud (omMparouiyecs Ha cuctemy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

IMMOJIYYCHHOI'O 3HAUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIB3Yysl OMMMCAHUC HCCIICIOBAHHA, BbIACIATH
MMPOBEPACMOC TIPCAIIOJIOXKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOJMTH OIBITHl 110 HAOIIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3NYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3YJIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICAOBAHHA

1.12

MMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I31/I'-IGCKI/IX BEINYHNH:




1.13

IUIAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEeAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0OBaHUEM

1.14

1.15

pa3nn4yaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIBb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTHUUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHNS (PU3NUYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM Ui oOecriedeHHss O€30HMacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

OCYIIECTBIISTh MOUCK HHPOPMAINH (DU3HUECKOTO COAECPKAHUS B CETU
NHTepHer, caMOCTOSTENBHO (QOPMYIHpPYs TOUCKOBBIA  3arpoc,
HAaXOOUTh TYTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeT; BnaxeTe  NpuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIIMU U3 OJIHOU

3HAaKOBOM CUCTEMBI B JIPYTYIO

CO31aBaTb COOCTBEHHBbIE IHCHbMEHHBIE U YCTHBIC COO6IJ.I€HI/IH Ha




1.21

OCHOBe HH(pOpPMAlMM M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
CoJepXkKaHus, MyOJIMYHO NPEACTABIATh PE3yJIbTaThl MPOEKTHOW HIIU
UCCIICIOBATEIIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIN MOHATUHHBINA anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTh TIPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaea JIEeMEHTA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

Puszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

@dusnueckue BenMYWHBL.  V3MepeHune — QuU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
1 OKCIEPUMEHT 10 TPOBEPKE THIOTe3, OOBsICHEHUE

HaOJII0JTaeMOTO SBICHHS
1.4 Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOieNnen

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.

HiParf##l3mepenue o0bEMa KUIKOCTH U TBEPAOIO
1.5 Tena.

#HHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#H#HParf##l3Mepenne  TeMieparypbl Ipd  TIOMOILU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEIIECTBA

#H#HPar###CTpoenne BelecTBa: aTOMbI U MOJICKYJIBI, UX
2.1 pasMepbl.  OmBITHI,  JTOKa3bIBAIOIIUE  JAMCKPETHOE

CTPOCHUE BCUICCTBA

#H##Par##Ht]|Bmkenne  dactmiy  BemiectBa.  CBs3b
2.2 CKOPOCTH  ABWXKEHHUS  YacCTHI[ C  TEMIepaTypoOi.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3 B3anMopeiicTBre 9acTHI] BEIIECTBA: IPUTSKEHUE U




OTTAJIKMBAHHC

HiHPar###ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IbI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa uamMeTpa aToMa METOJOM PsioB (C
UCTOJIb30BaHueM Gotorpaduii).

2.6 #H#HPar###OneITBl 10 HAOMIOAEHUIO  TEINIOBOIO

pacIIMpEHHUs Ta30B.
HHHPar###ONbITEl 10 OOHAPYKEHHIO JCHCTBHUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 MexaHH4eCcKoe IBHKEHHE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBIKECHHE
HH#HParft#H#CKopoCTb. Cpennsist CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBIDKEHUU. Pacuér myTtu u BpeMeHu
JBIDKEHUSA
SlBnenue uHepuuu. 3akoH MHEpUHH. B3aummoneilicTBue
3.3 Tel KaK MPUYMHA U3MEHEHHUS CKOPOCTU JBIIKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
3.4 #H##HParf##I InotHOCT, BemniecTBa. CBSI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOACUCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIBIO JUHAMOMETPA
37 ###HPar###ABnenne TATOTEeHHS M cuiia TsokectH. CHna
' TSKECTH Ha ApYrux miaHerax. Bec tema. HeBecomocTs
35 Cwna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.
' TpeHue B mpupo/ie U TEXHUKE
39 H##HPar###CrioxkeHue CuJ, HampaBiICHHBIX [0 OJHOU

npsMoid. PaBHOIEHCTBYIOIAS CHIT




3.10

[TpakTuyeckue paboOTHI:

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHHUS Opycka WIM IIapuka II0
HAKJIOHHON  TuiockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCUMOCTh pacTsKeHus (Aeopmaliiiu) mpy>KUHBI OT
OPUIOKEHHOW  Ccuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHUMOCTb CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPUKACAIOIIUXCS TIOBEPXHOCTEH

3.11

®u3nIeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pPas3iIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHu4YecKre yCTpOMCTBA: TMHAMOMETP, OAIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUKOCTEI 1 TA30B

4.1

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

YBCIWUYCHUA OABJICHUA

4.2

4.3

JlaBerue raza. 3aBUCUMOCTD JaBJIEHUS Ta3a OT 00bEMa,
TEeMIIEPaTyphl
[lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U

razamu. 3akoH Ilackans. [THeBMaTHUEeCKHE MAITUHEI

4.4

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT I‘J'Iy6I/IHI>I.
I'mapocratnyeckuit napagokc. CooOIaronmecs cocyabl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

4.5

4.6

4.7

Atmocdepa 3emnu u armoceproe nasienue. [IpuanHb
CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emin. OMbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPSI

N3mepenne armocdepnoro naenenus. [Ipubopsr mis
U3MEepeHHs aTMOCHEPHOTO AaBIICHUS

JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxoriaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIEH Ha
TEeno,  NOrpyxEHHOEe B  JKUIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JECUCTBYIOIIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JICMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIIECH
CHJIBI, ACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKUJIKOCTh YACTHU TEJa U OT IJIOTHOCTHU
JKUIKOCTH. KoucrpyupoBanue apeomMerpa HIIH
KOHCTPYMPOBAaHHUE  JIOJAKM M  OINpeaerneHue e

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SBJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHudeckue yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckasi MOIITHOCTb

53 [Ipocthie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas

' I0cKOCTh. [IpaBuiio paBHOBeCUs ppluara

5.4 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduuuent

5.5 MOJIE3HOTO NeNcTBUA MEXaHU3MOB. [IpocTtsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sneprus

58 [Tonnass mexaHuueckass dSHEpPrus. 3aKOH H3MEHEHHS U

COXpPaHCHUMA MEXaHHUYeCKOM SHEPTHUU




8 KJIACC

Kox
pa3aena

[TpakTuyeckue paboOTHI:
#H##Par###Onpenenenre pabOThl CUJIIBI  TPEHUS TPH

pPaBHOMCPHOM JBHKCHHM TCJIa IO FOpHSOHTaHBHOﬁ

> nosepxHoctu. HccnenoBanue yciaoBuii  paBHOBECHs
ppiaara. HM3mepenue KIIJI HakIOHHOM IIJIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUsI MEXaHUUYECKON SHEPTUU
dusnueckue sBIEHHS B IPUPOJE: phlyaru B Teje
5.10
4eJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, TMOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IeMEHTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
61 TEOPUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MIOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemecTtBa. Kpucramnmueckue u amopdHbie
Telna
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe pacliupeHue u cxxatue
6.6 Temmneparypa. CBsA3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEpruu: Tersionepeaya U copepiieHue padoThbl




Buael terionepenaun: TENMIONPOBOJAHOCTb, KOHBEKIIMS,

6.8
U3ITy4yeHue
KonnuectBo  TemoTel.  YaenbHas — TEIUNIOEMKOCTh
6.9
BelIeCTBa
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapoobOpazoBanue w  KoHAeHcanws. McmapeHue.
6.10 Kunenue. VYpenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBUCHUMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3aIlUTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
HHHParfH##0NbITEL 10 OOHAPYXKEHUIO JIEUCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#A#H#Parf##ONBITL 10 BBIPAIIMBAHMIO  KPHUCTAJIOB
IIOBapE€HHOM COJIM WJIM caxapa.
#HHHPar#t##OneITel 1O HAONIOAEHHUIO  TEIJIOBOTO
6.17 pacUIMpeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

###Par###Onpenenenre naBieHUs BO3yXa B OauToHE
HITpHIIA.

HHHParf##ONBITH, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JaBIICHUS] BO37yXa OT ero o0bEMa W HarpeBaHHs WA
OXJIaXICHUSI.

###Par#H##1 [poBepka rUnoTe3bl JUHEHHON 3aBUCUMOCTH



JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIlepaTyphbl.

###Par###Habmonenne W3MEHECHUS BHYTPECHHEHN
SHEPTUU TeNa B Pe3ylbTaTe TEIUIoNepenayd u padoThI
BHCIIHUX CHIL.

#H##Par###lccnenoBanye SBJICHUS TEIUIOOOMEHa TIpHU
CMENIMBAHUU XOJIOTHOU U TOpsSYEH BOJBI.
#HH##Par###Onpenenenune KOJIMYeCTBa TEIIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECCKUM ITUITHHIPOM.

#HH##Par##H#Onpenenenue yAEJIbHOU TEMIIOEMKOCTH
BCIIECCTBA.

Hi#Par#H#lccnenoBanue npouecca UCHapeHusl.
#H##Par##H#OnpeneneHue OTHOCUTEJIBHOM — BIAXXHOCTH
BO3/IyXa.

#H##Par###Onpenenenne ynenbHON TEIUIOTHI TUTABJICHUS

JIbaa.

6.18

6.19

@usnyeckue SABICHHUA B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SBIEHUS B MPHUPOJE,
KpHUCTaJUIbl B Ipupoze, usnydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoMcTBa:  KalMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XMIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOHHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

QHCKTpI/ISaL{I/IH TCII. I[Ba poada 3JICKTPUUICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTy TeJIaMH)

aﬂeKTpI/I‘{eCKOC ITOJIC. HaprDKéHHOCTB QJICKTPHUYCCKOTO




noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIER

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHKKY U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
ONEeKTpUYeCKUd  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6
ANEKTPUYECKOT0 TOKA. ICTOYHMKN TOCTOSTHHOTO TOKA
Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTAX U razax
g Onektpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
7.
HaIpsDKEHUe
9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE
7.
COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka uenu
IlocnenoBarenpHOE M MApaJIEIBHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JIEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
7.13
sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrossaHbIe MarHuThl. B3auMopneicTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOe 1mONe 3€MIIM MU €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
6 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.1
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JlelicTBME MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNh MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
7.17

BHCKTPOHBHFaTCHCﬁ B TCXHHUYCCKHX YCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




Oneitel  @apages.  SIBieHuMe  3IEKTPOMAarHUTHOMN

7.18
unaykiuu. [Ipasuno Jlenna
DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 AIEKTPUICCKOM SHEPTHUH. DIEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OMBITH 110 HAOJIOJACHHIO AJICKTPHU3AIUN TE MHIYKIIUCH
Y TIPU COMPUKOCHOBECHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOHHUKY ¥ TUIJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IIEIH
IMOCTOSIHHOT'O TOKA.
W3mepenue u peryimpoBaHue CUIIBI TOKA.
N3mepenue u perymmpoBaHue HAMIPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS
Ha pe3UucTope.
OIBITH], JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD
290 ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCJIEI0BATEIBHOM  COEIMHEHUH JBYX DPE3HCTOPOB.
IIpoBepka mpaBuia A CUIBI TOKA MPH MapauieIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOTO TOKA, WUAYILEro 4epe3  Pe3UcTop.
OmpeneneHre  MOITHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYILIEro 4Yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hel. Onpenenenne KII/] narpeBarens. UccnenoBanue
MarsuTHOI'O B3€:1HMOJI€IZCTBI/IH IIOCTOSSHHBIX MArHHUTOB.
W3yueHne MarHUTHOTO TOJISt TOCTOSIHHBIX MarHUTOB MPH
uxX OoO0beAMHEHUM U  pasjencHuu. VccriemoBaHue

JIEUCTBUSA JIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.




OnbIThl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUSA KAaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karyuke. l3ydeHue

I[GflCTBI/ISI MArouMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KounctpynpoBanue u H3y4yeHue paboTsl
3JICKTPOJIBUTATEIS. N3zmepenne KII
ANEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3eMiu, JApeld MoICcoB,
POJIb MAarHUTHOTO TIOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe

CHUAHUC

TexHUUeCKue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepMETp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUICCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUECKHUE
MpEeIOXPAaHUTENH, JIIEKTPOMATHUT, JIJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kox anemenrta [IpoBepsiembie 27EMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPSIMOTMHEWHOE IBYKEHUE
8.4 ###Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.

Cpennsis W MIHOBEHHas CKOpPOCTb Tela  IIpH




HCPpaBHOMCPHOM ABUKXCHUHA

Yckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
85 JIBYDKEHUE
8.6 #H#HPar###Cro00onH0e nanenue. OnpITel [ammies
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMUuTeNIbHOE YCKOpEHUE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTona
8.11 HH##Par###] [puHuUI cyneprno3uiuy CuI
8.12 Cuiia ynpyroctu. 3akoH ['yka
8.13 ##HParfH##Cuiia  TpeHUs: CWiIa TPEHUS CKOJIbKEHUs,
' cHJla TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
##ParfH##Cila  TSDKECTM W 3aKOH ~ BCEMHUPHOIO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOrO MajeHUs
IBwxenne  miaHer  Bokpyr  Connma.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
5.10 TEJo
#i##Parf##PaBHOBecHe TBEPIOro Tela ¢ 3aKpeIIEHHON
847 OChI0 BpauieHus. MoMmeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 Hi#HParfH##PeakTUBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa 1 MOIIHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHusa. CBs3b
8.22 SHEPruu U paboThl
) [lorennmaneHast dHEPTUs Tena, TOJHATOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHbI
895 ###Par###Kunetnueckass  sHeprus.  Teopema O

KHHETHYECKOM OHEPIUn




8.26

Hi#H#ParfH##3aKoH COXpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHUs Opycka
WM JIBWJKEHUS IIapuKa I10 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tena NPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka TIHIOTE3BI: €CAM IIPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJIbHOW CKOPOCTU MYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHusa. OrmnpeneneHue
KodpduumueHTa TpeHHus CcKolbxkeHus. OmnpeneneHue
KECTKOCTH TpYXHHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHHMsT TpU PABHOMEPHOM JIBJKEHUM Tela 10
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpeneneHne padOTHI
CWIBl  YOPYrOCTH  INpU  TOAbEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO
0JI0KOB

@u3nyecKue SBIEHUS B MPUPOJE: NPWINBHI U OTJIMBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBUKEHHE KUBBIX OPIraHU3MOB

TexHnueckue  ycTpoWCTBa:  CHUAOMETP,  JATYUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 Marematnueckuit 51 MPYKWHHBIN MasITHUKHU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABHKCHUN

9.3 3aryxaromue KosiebaHus. BbIHYXIeHHbIE KoyeOaHUs.
' Pe3onanc

9.4 Mexanunveckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.

HponoanHe U MOIICPCYHBIC BOJIHBI. I[J'II/IHE[ BOJIHBI H




9.5
9.6

9.7

CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4ecKrue BOIHbBI B
TBEPIOM Telle, CECMUYECKUE BOJIHBI

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa
NnudpasByk u ynpTpa3Byk

[IpakTuueckue padboTHI:

OnpeneneHne 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHne 4YacToThl M HepuoAa  KoseOaHU
MPYXUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMA
MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
WccnenoBanne 3aBUCMMOCTH Iepuofa  KoJjeOaHui
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuosa Kosie0aHuit rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU

npyxuHsl. I3mMepenne yckopeHust cBOOOJIHOIO NaieHus

9.8

9.9

dusnyeckue ABJICHUSA B NPUPOJE: BOCIHPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJHBI,
LIYHaMH, 3XO0

TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIIOIb30BaHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10
104

10.5

10.6

DNEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHBIC BOJIHBIL.
CaoiicTBa 31IEKTPOMAarHUTHBIX BOJH

[kana >MeKTpOMarHUTHBIX BOJH

DnexTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
BonnoBele cBOMCTBA cBETa

[IpakTudeckue pabOTHI:

N3ydeHne CBOWCTB  JJCKTPOMArHWUTHBIX BOJIH  C
MTOMOIIBI0 MOOUITLHOTO TenedoHa

dusnyeckue SBICHHUS B MPHUPOJAE: OUOIOTHYECKOE
IeficTBHUE BHIMMOTO, YIBTPAPHOIECTOBOTO "
PEHTTEHOBCKOTO M3TyYCHHH

TexHnuyeckue yCTpOﬁCTBaI HUCIIOJIB30BAHHUEC




OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H
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CBETOBBIE SABJIEHU A
111 JlyueBast monensb cBera. MicTouHuku cBera
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUs
' cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeid B IMH3E
116 Ontuueckast cucrema ¢oroannapara, MHUKPOCKONa H
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs
' JaIbHO30PKOCTh
s Paznoxenue Oenoro cBera B cnektp. OnbiTel HetoTOHA.
' CrnoxeHne CrieKTpalIbHBIX IBETOB. Jlucmepcus cBera
[IpakTuyeckue paboOTHI:
Hi#Par#H#lccnenoBanue 3aBUCHUMOCTHU yria
OTpa’KeHHsI CBETOBOTO JIyya OT yrJjia MajJeHusl.
HiHPar#H##l13yuenne  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.
#i#HPar#H##lccnenoBanue 3aBUCHUMOCTH yriaa
MPEJIOMJIEHUSI CBETOBOrO Jiyda OT YIjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#H#HPar###Onpenenenne  (QOKyCHOTO pacCTOSHUSL U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.
##HPar#H##ONBITEl IO pa3loXKeHHIo Oeloro cBera B
CTIEKTP.
H##H#Parf##ONBITHl IO BOCIPUATHIO I[BETa IPEAMETOB
P UX HAOJIIOJCHUH Yepe3 LIBETOBbIE (GUITBTPHI
dusnueckue sABICHUS B Tpupoze: 3atMeHus ConHIa u
11.10 JIyHbl, 11BETa TeN, ONTHUYECKHE SBICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUpax)
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Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

i ¢doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
121 Omnsitel Pezepdopna u manerapHas Mojnenb aToMa.
' Mogens aroma bopa
199 Hcnyckanue u morjouieHue cBera aroMoM. KBaHTHI
' JluneityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOro siapa. M3otonsl
195 PannoaktuBHbie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX S7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VIcTOUHUKM 3HEprUn
' ConHua u 3B€311
12.9 Snepnasg osHepretuka. JleMcTBHME  pPagMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTrueckue pabOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMH YaCTHIIBI
10 TOPMO3HOMY MyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPHUPOJE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE U3JIYyYEHHE MNPUPOJHBIX MHUHEPANIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUN Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYyaIbHBIN JO3UMETp, Kamepa Buibcona



IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SABJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (GU3MKH B Pa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMUKEHUU Kak
crocobe CyIecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBIEHUH HpUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM MOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3Ys GPU3UUECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpynAa: HaOMroAeHHE (QU3HUECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3UUECKUX MTPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCMONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAIONIINE  (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMmenune XapaKTEPpU30BaTh  ITPHUHIMIIbI )IeI\/'ICTBI/ISI TEXHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHHS IOCTIKCHUH (U3UKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHWCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJIyYeHHOW MH(POpMAIMM HAa OCHOBE UMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  MPEOOPa30OBAHUS
uHpopMalMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITIO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
1.1 Mexanunueckoe aBuxeHue. Marepuansnas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JABUKCHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHE. CpemHsisi ckopocTh. Dopmyrna I BEIYUCICHUS CpeHel ckopocTh: v = S/t
PaBHOMEpHOE mpsMOJIMHENHOE NBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI T€lNa OT BPEMEHU B CiIy4ae PaBHOMEPHOTO MPSAMOJIUHEHHOIO
JBYKCHUSA
13 xf)=x,+vt
I'padukn 3aBUCUMOCTH OT BpEeMEHHU MAJSi MPOEKUUU CKOPOCTH, MPOEKIMH IEepEeMEIleHus, MyTH, KOOPAMHATHI MPU PABHOMEPHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
3aBUCHMOCTh KOOPJMHATHI T€JIa OT BPEMEHU B CITy4ae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBHKECHHUS:
5
Sy} =Vg, *f+ay* ;
2
@opMynbl JUIsI TPOEKIUU NEPEMEIIECHHs], TPOEKIIMU CKOPOCTH U MPOEKUIUU YCKOPEHHS MPH PABHOYCKOPEHHOM MPSIMOJIMHEUHOM
JIBKEHHUU:
2
1.4 .sx(a‘)=vox-a‘+ax-%~
U.\'('f] = Td, Z,
a (1) =canst,
U:.‘rz - le: =2a.s,
I'padvikn 3aBUCHMOCTH OT BpPEMEHH IJIsl MPOEKIMH YCKOPEHHs, MPOEKIIMH CKOPOCTH, MPOCKIMH TMEepPEMEIIeHUs, KOOPIUHATHI MPH
PaBHOYCKOPEHHOM MPAMOJUHEHHOM JBHKECHUHU
15 CBoOognoe maneHue. DopMmyInbl, ONMUCHIBAIONINE CBOOOJHOE MaJeHUE Tella MO BEPTUKANU (JBIKEHHWE Tella BHHU3 WM BBEpPX

OTHOCHUTENIbHO TMOBEPXHOCTH 3emiu). ['padmku 3aBUCUMOCTH OT BPEMEHHU [UIsl MPOEKIUH YCKOPEHHS, MPOEKIUU CKOPOCTH H




KOOPAWHATEI ITpU CBO6OI[HOM MNaaCHUM TCJia IO BEPTUKAIIN

1.6

1.7

1.8
1.9

1.10

CKopocTh paBHOMEPHOTO ABUKEHHUSI TeJa 10 OKPYKHOCTH. Harmpasiienue ckopocTH.

dopmyna 17151 BBIYUCICHUSI CKOPOCTH Yepe3 painyCc OKPY>KHOCTH M MEPUOJT OOpaIICHUS:

U= 2R
T
LlenTpocTpemutenbHoe yckopenue. HanmpaBieHue eHTpOCTPEMUTENBHOTO YCKopeHuss. @opmyiia 11 BBIUMCICHUS YCKOPEHUS:
2
g =Y
"R
dopmyina, CBSI3bIBAIOIIAS IIEPUOJT U YACTOTY OOpAICHUS:
V= !
T

Macca. [InoTHOCTB BelIecTBa. d)opMyna JJIA BBIYUCIICHUSA TTIIIOTHOCTH

_m
V

Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHue cuil
SBnenue unepuuu. llepssiii 3akoH HeroTOHA

Bropoii 3akoH HeroTona:

F=m-a

CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUS Tejla M BEKTOPa CHJIbI, IEUCTBYIOIIEH HA TEJIO

1.11

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fiy




1.12

1.13

1.14

1.15

1.16

1.17

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU. d)opMyna JJI1 BBIYUCIICHUA MOAYJIS CUJIBI TPCHUS CKOJIBXKCHUSA!

Fszp-N

Hedbopmarnus Tema. Yrpyrue u Heynpyrue nepopmanuu. 3aKoH ynpyroi aedopmanuu (3akoH ['yka):

F=Ik-Al

BCCMI/IpHOC TATOTCHHUC. 3aKOH BCEMHUPHOI'O TATOTCHUA:
m, -m,
F=G -—L1 _2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOIHOIO TaICHHS.
dopmyna 175 BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTr 3emin: F = mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_[a. HepBaH KOCMHUYCCKast CKOPOCTh. HesecomocTs n NEeperpy3Knu
I/IMHYJ'ILC TCJIa — BCKTOpHaA (I)I/I3I/IIICCK3.5{ BCIIMYHHA.
p=mi
I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI
3akoH COXPAHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>'I CUCTCMBI TCII:
p=myU +m, U, =const
PeakTtuBHOE ABHKEHHUE

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHUIJIBI:

A=Fsoosc

Mexann4deckasi MOIIIHOCTb:

nv=24
r




1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyﬂa JJISA BBIYUCIICHUA KHHETHYECKOM OHCPTHU:

HE)E
Ey=—r

Teopema o0 kuHeTHuecKou sHeprun. Popmyra s BBIYMCICHHS IOTEHIIMAJIBHOM YHEPTUU Tea, IOAHATOTO

Hag 3eMIIEH:

E,=mgh

1.19

1.20

Mexannyeckas dSHEeprus:
E=E;.+E p
3aKOH coXpaHEeHUs1 MexaHuueckoi sHepruu. Gopmyna 11 3aKOHa COXPAHEHHsI MEXaHUYECKOM HEpriH B OTCYTCTBUE CUJI TpeHus: E

= const.

HpeBpameHHe MEXaHUYEeCKOM SHEPTHHU IIPU HAJIINMYUU CUJIBI TPCHUS.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIIJI mpocThIX MexaHU3MOB,

n= Anonesman

AS&TIH‘I A

1.21

JlaBrieHure TBEPAOTO TENa.
dopmyiia 1 BBIYACICHUS JABJICHUS TBEPIOIO Tela:

_E
p==

JaBnenue raza. ATMocdepHoe JaBieHHUE.

I'mppocTaTndeckoe 1aBJIeHUE BHYTPH KUIKOCTH.




@opMyita 1 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIAKOCTH:

P=pgh+DPuy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. @opmyiia i ONpeesieHNs BHITAIKUBAIOIICH CUITbI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KHUJIKOCTh WU Ta3:
1.23 F_jlm_ =pgV
VYcnosue rtaBanus tena. [lnaBanue cyioB u BO3AyXOIIaBaHHE
Mexanunyeckue KojiebaHusi. AMIUTUTY/Ia, IEPUOJ] U YacToTa Konebanuit. Dopmyra, CBA3BIBAIOIIAS YACTOTY M MEPUOJ] KOJIEOAHUIA:
1.24 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KkojaedareaIbHOM JBUKECHUH
1.26 3aryxaromue konebanus. BeinyxeHHble kKoeOanus. Pezonanc
Mexanunuaeckue BOIHBL. [IpoonbHbIE U TonepedHbie BOTHBL. J[iTMHA BOJHBI 1 CKOPOCTH PACIIPOCTPAHEHHUS BOJHBI:
1.27 v=u-T
1.28 3ByK. ['/poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI Ha rpaHuIle ABYX cpea. UH(pa3Byk U yIbTpa3Byk
IIpaxmuueckue pabomul
W3mepeHue cpeHel MIIOTHOCTU BELECTBA; apXUMETOBOM CHIIBL; KECTKOCTHU MPYKUHBL, KO3(pPULIeHTa TPeHHUs CKOIbXEHUs; paboThI
CHJTBI TPEHHUSI, CHIIBI YIIPYTOCTH; CPETHEH CKOPOCTH ABIDKEHHs OpyCKa 0 HAKJIOHHOH IIOCKOCTH; YCKOPEHHS OpycKa TpH JIBUKCHUN
10 HAKJIOHHOM TUIOCKOCTH; YaCTOTHI M NEpHOIa KOJIeOaHU MaTeMaTHYeCKOro MasiTHUKA; YacTOThI U MepHo/ia KoJIeOaHu PYKUHHOTO
MasTHHKA, MOMEHTa CHJIBI, JCHCTBYIONIETO Ha pbIYar; pabOThl CHIIBI YNPYTOCTH NPH MOABEME T'py3a C TMOMOIIBIO HETOABIKHOTO
1.29 6110Ka; pabOThI CHUJIBI YIPYTOCTH MPHU MOABEME IPy3a C MOMOIIBIO MTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHJIBI OT 00bEMaA MOTPYKEHHOM YacCTH Tejla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH
BBITAJIKMBAIOIIEH CUJIBI OT MAcChl T€Ja; CHJIbl TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMaJIbHOTO JABJIEHUS M OT pOAa IMOBEPXHOCTH; CHUJIbI
YIOPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENeHU JedopMalliu MPYKUHBI; YCKOpeHUs: Opycka OT yria HakJIOHAa HalpaBIsIOLIEH;
neprosia (4acToThl) KoJeOaHUI HUTSHOTO MasiTHUKA OT JJMHBI HUTH, IEpUoJa KoieOaHU MPYKUHHOTO MasgTHUKA OT MAacchl rpys3a u

KECTKOCTU MPYKUHBI; UCCIIEOBAHNE HE3aBUCUMOCTH MEpHoJia KoeOaHUi HUTSHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka ycimoBus




paBHOBECHS pbl4ara

Dusuueckue s61eHUsL 8 npupode: IMPUMEPBI ABMXXCHHUA C Pas3]IMYHBIMHU CKOPOCTSAMU B JKMBOH M HEKHBOM mpuponae, I[CP'ICTBPIC CHIJIbI

TPCHUA B IMPUPOAC U TCXHUKEC, NPUIIMBBI W OTJIUBBI, JABUKCHHC IIJIAHCT ConHeyHoM CUCTCMbI, PCAKTHUBHOC ABHXCHHUC XUBBIX

1.30 OpPraHHM3MOB, pblYaru B TEJ€ YEIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHAMH, 3XO0
Texnuueckue ycmpoticmea. CIUJOMETP, TaTYUKU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, TUHAMOMETP, MOAIIUITHUKY, PAKEThl, phluar,
131 MOJIBWKHBIM M HEMOJBHWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY, COOOUIAIOIIMECS COCYAbI, YCTPOHCTBO
' BOJIOTIPOBO/IA, THAPABINYECKUM TIPecC, MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT, MCIOJIb30BAHHUE
yIbTPa3ByKa B OBITY U TEXHUKE
2 TEIUIOBBIE ABJIEHU A
y OcHOBHbIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH CTPOCHHUs BemiecTBa. Mopaenu TBEPAOIO, JKUIKOTO U Ta3000pa3HOTo
' cocTostHUH BerecTBa. Kpucrammueckue u amopgHbIe Tea
2.2 JIBroxenue yacTuil BemecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIiepaTypoil. bpoyHoBckoe nBrkenue, muddys3us
2.3 CMaunBaHUE U KaNWUISIPHBIE SBICHUS
2.4 TemnoBoe paciimpeHue u cxxatue
2.5 TenoBoe paBHOBECHE
2.6 Buytpennss sueprusi. Pabota u teronepenadya kak ciocoObl H3MEHEHHUS BHYTPEHHEH YHEPTUU
2.7 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue u oxnaxaenue tei. KonudecTBo TemaoThl. Y AebHAS TETIOEMKOCTD:
2.8 O=cml(t,—1,)
3aKk0H COXpaHEHHUs YHEPTUH B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOTO OallaHca:
2.9 O, +0, +..=0
210 Hcnapenue n konaeHcauus. MiameHeHrne BHyTpeHHEW SHEPTUH B IPOLIECCE UCTIAPEHUS U KOHAeHcanu. Kunenue sxuakoctu. Y nefbHas

TerioTa napooodpaszosanus: L = Q/m
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BiraxxHocTh BO31yXa

IInaBneHnue u KpucTalyin3anus. N3menenue BHyTpeHHef/'I OHCPI'MHU IIPHU IJIABJICHUU U KPpUCTAJIJIN3AallN. yI[GHBHaSI TCILIOTA I1JIaBJICHUA:

212 }._:‘;_?
m
213 BHyTpeHHsIst SHEpTHsl CropaHus TOIUIMBA. Y IelibHast TEIJIOTa CropaHus Toruea: g = Q/m
2.14 [Tpunnume! paboTel TerioBeix AsuraTenei. KIT/ remmoBoro asurarens
IIpaxmuueckue pabomol
N3mepenne ynenpbHOW TEIDIOEMKOCTH METATMYECKOTO IHJIWHAPA; KOJMYECTBA TEIUIOTHI, IOJTYYCHHOTO BOJOW KOMHATHOM
o TeMreparypbl (UKCHUPOBAHHONW MacChl, B KOTOPYIO OMNYILIEH HAarpeTblii HWIMHJIpP; KOIWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM
' WIAHIPOM, TIOCTIE OMYCKAaHHs €ro B BOJY KOMHATHOH TEMIIEpPaTypbl; OTHOCHTEIHHOW BIAKHOCTH BO3[yXa; YJCIBHON TEIIOTHI
TUIaBJIeHUs NpAa. MccnenoBanue n3aMEeHEeHUs TeMIIEpaTyphbl BOJBI IPU PA3IMYHbIX YCIOBUSAX; SBIEHUS TEMIOOOMEHA IPU CMEITUBAaHUT
XOJIOJTHOW Y TOPSIY€il BOJBI; POLIECCA UCTTAPEHUS
216 Qu3zuueckue A611eHUs. 8 Npupooe: TIOBEPXHOCTHOE HATSHKEHHUE M KaWJUISIPHbBIE SBIICHUS B MPUPOJIE, KPUCTAUIBI B IPUPOJE, H3ITYUCHUE
' Comnnia, 3aMep3anne BoJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUe POCHI, TyMaHa, HHEs, CHETa
217 Texnuueckue ycmpoticmea.: KalWDISPBI, MPUMEPHI HCIIOJB30BAHMS KPUCTAJIOB, HUJIKOCTHBIM TEPMOMETP, JATYHK TEMIICPATYypPHI,
' TEpPMOC, CHCTeMa OTOIUICHUS TOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOUHa, IBUTaTEIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 DnexTpu3aiys Tel. J[Ba Buaa 3MEeKTPUUECKHUX 3apsiioB
3.2 BiaumopeiicTBue 3apspkeHHBIX Tenl. 3akoH Kymona
3.3 3aKOH COXpaHEHHS YJICKTPHUIECKOTO 3apsiia
34 OnexTpuueckoe nozie. Hanpspk€HHOCTD 3ekTpudeckoro nosst. [IpuHIun cynepno3uinuu 3JeKTPUUecKUX Moje (Ha KaueCTBEHHOM
' YPOBHE)
3.5 Hocwurenu snexrpudeckux 3apsaoB. JlelicTBHE IEKTPUIECKOTO MOJIS Ha dJIEKTPUIECKHE 3apsabl. [I[pOBOMHUKY U TUAIIEKTPUKU
3.6 ITocTosiHHBIN 31eKTprUYecKuil TOK. JleficTBUs anekTpuueckoro Toka. Cuna toka. Hanpskenue.




l=qg/t,U=A/

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTIbHOE AIEKTPUIECKOE COIPOTUBIICHHE:
3.7 R =pl/S

38 3akon Oma s yuactka snekrpuueckoit renu: | = U/R

[TocnenoBarenbHOE COCTMHEHNE IMPOBOAHUKOB:
I, =1, U=U,+U,.: R=R +R,
39 HapaJmenLHoe COCAUMHCHUC ITPOBOJHHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U =Uy;I=1+1I; R:%.
CmMeln1aHHbIE COCAUHCHUA ITPOBOAHHUKOB

PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10

3akon Jlxoyns — Jlenma:

2

3.12 OmneIT OpcTena. MarHuTHOE NoJI€ IPSAMOI0 IPOBOIHMKA ¢ TOKOM. JINHMM MarHUTHOM MHIYKIIUU
3.13 MarauTHoe 1ose MOCTOSHHOTO MarHuTa. B3auMoeiicTBUE OCTOSIHHBIX MarHUTOB
3.14 JleficTBrEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel @apajnes. SBnenue snekTpoMarHuTHON HHAYKIUU. [IpaBumno Jlenmna

IIpakmuyeckue pabomul
3.16 W3mepenue 37eKTPUIeCcKOTr0 COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOUIETO B IMPOBOJHHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANpPSDKEHHS Ha KOHIIAX




MPOBOJHUKA; 3aBUCUMOCTM CONPOTUBIEHHUS OT JUJIMHBI IPOBOJHMKA, IUIOIIAAA €ro MONEPEYHOr0 CEYEHHUS M YIEIbHOrO
CONIPOTUBJICHHUS.
[IpoBepka mpaBwiia i 3JIEKTPUYECKOTO HANPSIKEHUS IPHU IOCIEI0BATEIbHOM COEIUHEHUU MPOBOAHUKOB; IpaBWia ISl CHUIIbI

3JEKTPUUYECKOTO TOKA IIPH MapauieIbHOM COSAMHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

DQusuueckue s61eHUs 8 npupooe: HEKTPUUECKHE SIBICHHS B aTMOc(hepe, IIeKTPHUECTBO KHUBBIX OPraHU3MOB, MATHUTHOE T10JIe 3€MIIH,

A7 apeiid noarocoB, posib MArHUTHOTO MOJIS JUIS JKU3HH Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3NEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CIETUUK SIEKTPHUCCKON SHEPTUH, HIEKTPOOCBETUTEIIbHBIC

3.18 npuOOpHl, HarpeBaTeNbHBIE DJEKTPONPUOOPHI (IPUMEPHI), SJEKTPUYECKHE MPEIOXPAHUTEIH, AJIEKTPOMArHUT, JJIEKTPOABHIATEIh
MOCTOSTHHOTO TOKA, T€HEPATOP MOCTOSTHHOTO TOKa

3.19 OnexkTpoMarHuTHBIE BOMHEL. [1Ikana 371eKTpoMarHuTHBIX BOJIH

3.20 JlyueBast Monens cBeta. [IpsMonuHeiiHOe pacipocTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xop nydeii B munze. okycHoe paccTosHue TuH3bl. OnTuyeckas cua uu3e: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTudeckue mpruOopsI
IIpakmuueckue pabomul
HH#HPar##113MepeHre oNTUYEeCKON CHIIbI coOMparoIeil JTMH3bI; (POKYCHOT'O PacCTOSIHUS coOMparolei TMH3bI (110 CBOMCTBY PaBEHCTBA
pa3MepoB MpeaMeTa U H300paKeHHsI, KOTAa MPEeIMET PACIIONOKEH B IBOWHOM (DOKyce), ToKa3aTess MPEIIOMIICHHSI CTEKIIA.

3.26
#H#HPar#t#llcciienoBanue CBOMCTBA M300pakeHUs, MOJYYEHHOTO C IIOMOINBIO COOHMparomield JUH3bI, H3MEHEHUs (POKYCHOro
pPacCTOSIHUSI IBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH yIJia MPEJOMIICHHS CBETOBOTO JIyda OT yIJla TaJeHHs Ha TPAHHIE «BO3IYX —
CTEKJIO»

397 Quszuueckue aenenus 6 npupoode: 3atMenus Connua u JIyHsl, BeTa Te, onTHYECKHUE sBJIEHHs B aTMocdepe (1BeT Heba, pedpakuus,

' paznyra, MUpax)
3.28 Texuuueckue ycmpoticmea: 049K, IEPUCKOI, oToarnmapar, ONTHIECKHE CBETOBOIBI
4 KBAHTOBBLIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anbda-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana




4.2

OmnsiThl Pesepdopna no paccesnuto anbga-uactuil. [lnanerapaas Moaens atoma

4.3 CocraB aromHor0 sipa. M3otomnbl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOI0 U MaCCOBOTO YHCEI

46 Quzuueckue s61eHUss 8 npupooe. €CTECTBEHHBIM PaTuOaKTHBHBIA (POH, KOCMHUYECKHE JIYYH, PAJHOAKTHBHOE M3JTydECHUE IMPHPOIHBIX
' MUHEPAJIOB, IEHCTBUE PAJNOAKTHBHBIX H3IYICHUN HA OPTaHU3M YeJIOBEKa

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOII, MHIANBUIYAIBHBIN T03UMETp, Kamepa BuibcoHa, siepHasi SHepreTuka




