MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIIN
MyHuuunajabHoe Ka3eHHOe 0011eo0pa3oBaTe/ibHOe yUpe:KIeHne

OCHOBHas 0011eo0pa3oBaTe/ibHAA LIKO0JIA ¢.3arapbe

MKOY OO c.3arapse IOpbsinckoro paiiona Kuposckoii o61actu

Mn VYTBEPXIAIO
Onbra Lomonet a
AneKceeBHa noanucbto: Onbra HMPEKTOP LIKOMEI
AnekceeBHa O.A. KocTpuieBa
KocTtbineBa
Koctbinesa Tpukas ot 30.08.2024 1. Ne 79
PABOYAS ITPOI'PAMMA

(ID 4708492)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

U1 oOyyarommxcst 7-9 KiiaccoB

c.3arapse, 2024



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3mke Ha ypoBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs COCTAaBJIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yjJbTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takke ¢ yuéToMm deaepanbHOI
paboueii mporpammsl BoctiuTanus U Konnenmuuu npenogaBanus yueOHoro npeamera «Duzukay.
Copneprkanue IporpaMMsl 1o (pu3Mke HarpaBIeHO HA (POPMHUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOY4YarOLIMXCS U OPraHU3alUI0 U3ydeHUs: (QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKEe YYMUTBHIBAIOTCS BO3MOXXHOCTH YYEOHOIO MpEAMeTa B peau3alliu
tpeboBanuii ®I'OC OOO Kk nuaHUPyeMbIM JUYHOCTHBIM W METalPEIMETHBIM pe3yJibTaTaM
o0yuyeHMsI, a TaKKe MEXKIPEIAMETHbIE CBA3M €CTECTBEHHOHAYUHBIX YYEOHBIX IpEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMsL.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesieHHe y4eOHOTO MaTepuana Mo TroaaM
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyYECHHUS] TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U yUETe BO3PACTHBIX OCOOCHHOCTEN
00y4aromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOANYECKON MOMOIIN YUUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
@dusmka gBISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3yYaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U (pu3nyeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4YHOrOo MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.
OpnHa M3 IVIaBHBIX 3aJa4 (U3MUECKOro o0pa3oBaHMs B CTPYKType o0Iero odpa3zoBaHus
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM W UHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® Hay4HO OOBSCHSTH SIBJICHHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaThb HAYUYHBIE JOKA3aTENIbCTBA MJIS
MIOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHus: (QU3MKUM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenmuu npenoaaBanus yuyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yroOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkAEHHON pemenneM Kosnernn MunucrepctBa npocsemienusi Poccuiickoit denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
HIPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEJICTABIEHUH O HAayyHOM MeETOJi€ TO3HaHUs U (OpMHUpPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOIIECHUS K OKPYIKAIOIUM SIBIICHUSAM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3ysibTaTa U3y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O poJu (GU3UKU AJS PA3BUTUS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTmwkenne STHX ILenell mporpamMmbl 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecleunBaeTCsl pelICHHEM CIISAYIOLINX 3aa4:
e [IpUOOpeTeHuE 3HAaHUH O JUCKPETHOM CTPOECHUH BEILIECTBA, O MEXaHUUECKUX, TEIIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e [IpUOOpETeHHUE YMEHHIl ONUCBHIBaTh U OOBIACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHE METOJIOB DEIICHHS INPOCTEHINNX pacu€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nueckux Mozenel, TBOPYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;
® 3HAaKOMCTBO cO chepaMu NpodhecCHOHAIBHON AEATEIBHOCTH, CBA3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NMUECKON HAYKH.
Ha wn3yuenue ¢usuxu (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3oBaHus
orBouTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHaTeNbHBIA XapakTep, YUYUTEIb JI€JaeT BBIOOp MpOBEACHUS JTabOpaTOpHBIX paboOT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.

COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKIIEr0 MUpPa.

®usnka — Hayka o npupoje. SABnenus npuponasl. PU3ndecKkue SBICHUSA: MEXaHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnueckue HPUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoaHas CUCTeEMa €IHHMII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH M3y4aroT Npupoay. EcTecTBeHHOHay4 HBIN
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHEe HalmonaemMoro spiueHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. O®uzuyeckue MpuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHHI aHAJIOrOBBIM M IH(PPOBHIM

puoOpoOM.



Jlabopamopmnwvie padbomwt u onvimol.

OmnpezneneHue 1EHbI EIEHUS MKaIbl H3MEPUTEIHLHOTO IpUudopa.
N3mepenne pacCcTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpeznenenue pa3MepoB MaJlbIX Te.

Ok wn e

N3mepenne TtemrepaTypbl MNpU MOMOIIHM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEeMIIepaTyphI.
6. IlpoBenenue wuccieqoBaHHs MO MPOBEPKE THMIOTE3bl: JaJbHOCTh MOJIETA ILAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIlIe BHICOTA ITyCKa.

Paznen 2. [lepBoHavaibHbIe CBeleHUS 0 CTPOEHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuwxxenue uactui BemiecTBa. CBSI3b CKOPOCTH JBUXKEHHUS YACTUL C TEMIEPATYpOM.
bpoyHoBckoe nBmxkeHue, auddys3us. BzaumMopelicTBHe YacTHIl BEIIECTBA: MNPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTaInyeckux) Tela. B3aumMocBsA3b MeXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddys3un.

3. HabmroneHue sBICHUMN, OOBACHSIIONINXCS MPUTSHKCHHEM HIIM OTTAIKHBAHUEM YaCTHIT

BEILECTBA.

Jlabopamopuwie pabomsl u onvimot.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OmBITHI IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKSHHUS.

Paznen 3. [IBuskeHue U B3aUMOIeiiCTBUE TeJl.

Mexanuueckoe nBUXkeHHEe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh TIPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUEe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIECTBA.

Cwia Kak XapakTepHCTHKa B3aummojencTBus Ten. Cuima ynpyrocth M 3akoH [yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha 1pyrux mianerax. Bec trena. HeBecomocTs. CnokeHue cuil, HallpaBJIE€HHBIX IO OJHON HPSIMOM.
PaBHopelicTBytomas cui. Cuna Tpenus. TpeHue CKoJIbKEHU U TpeHue nokos. Tpenue B npupoje
U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBHKEHUS Tela.

N3MepeHnne CKOpoCTH MPSMOITUHEUHOTO ABUKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.

HabmioneHne u3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc M0 B3aUMOJCHCTBUIO TEJL.

ok wn

CokeHue CuJjl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.



Jlabopamopmnwvie padbomwt u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajiee).

2. OrmpezneneHue cpeaHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa [0 HAKJIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO TEA.

4. OnpIThl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTh pacTsDKeHHs (aedopMaruu) npy>KUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tela U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U yBeNWYeHHs 1aBieHus. [laBienue rasza. 3aBUCUMOCTD
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPIABIMU TEIAMU, JKUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTmyeckue MalmvHbl. 3aBUCHUMOCTH JIABJIICHUS KUIAKOCTH OT
nryomnabl.  [mapocratmdeckmii  mapamokc.  CooOmaromuecss  cocyabl.  [wapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAHUS BO3MYIIHOMN
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJI YpoBHeM Mops. [Ipubopbl misi u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBaromias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATYypBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCy/Isbl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOM dYacTH Tena Hu
MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIICH CUIIbI BECY BEITECHEHHOMN HKUJKOCTH.

VcnoBue 1uiaBaHus Te: IUIABaHUE WM TOTPYXEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BhEMa MOTPYKEHHOM B KUIKOCTH

ok ownE

® N

4acTHU Teja.

2. OrmpeneneHue BBITATKUBAIONICH CHIIBI, JEHCTBYIONICH Ha TENO, MOTPYXEHHOE B
JKHJKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBHITATKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIIO B )KUIKOCTH,
OT MaccChl Tela.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0 B KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KUJIKOCTh YaCTH TeJia U OT TJIOTHOCTH
JKHIKOCTH.

5. KouHcrpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKW U OIpEACICHHE €€
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.



Mexanuveckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBeCHs phryara.
[IpumeHeHne mpaBuUia paBHOBECHs phluara K OJIOKYy. «3o0i0oToe mpaBmio» MmexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetnueckas M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW PHEPTUH B IPYroil. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue pabOTBI CWJIBI TPEHUS MpPH PABHOMEPHOM JBIDKEHHHM Tella 110

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBanue yciaoBHi paBHOBECHS phlyara.
3. Usmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.
8 KJIACC

Pa3pen 6. TenioBbIe IBJICHUA.

OcHOBHBIE [T0JIOKEHHSI MOJIEKYJISIPHO-KMUHETHUECKON TEOpUHU CTPOEHNUs BellecTBa. Macca u
pa3Mepsl atoMOB U MOJEKyJd. ONbITbl, MOATBEPKIAIOLIME OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMaunBaHMEe U KalWUIApHBIE SIBICHUA. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacCTHILI.
Buytpennss sneprus. CriocoObl ”3BMEHEHHS BHYTPEHHEHN SHEPTUU: TEIUIONEpe1aua U COBEpIIECHNE
paboTel. Busiel Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TyUCHHE.

KonuuecTBo TEmnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TemnooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTo OanaHca. IlmaBneHue um OoTBepleBaHUE KPUCTATLTUYECKUX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT
aTMoc(hepHOTo TaBICHHS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBeix aAurareneit KIIJ[ TtemmoBoro nsurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddysun.

HabnroieHue sSiBICHUI cCMauMBaHUS M KAMAUTSIPHBIX SBJICHHM.

Habmnroienue TemnoBoro paciipeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna u3MepeHus TeMIepaTypsbl.

Bunae! Tenonepenauu.

OxmnaxieHre Ipy COBEPIICHUH paOOTHI.

LNk~ LdE



9. HarpeBanue npu coBepiieHUU pabOThI BHEIITHUMH CHJIAMH.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabGmronenue KumeHus.

12. HabnroieHre nocTOsSTHCTBA TEMITEpaTyphbl IPHU IJIaBJICHUU.

13. Mozeny TEIIOBEIX IBUTATENEH.

Jlabopamopusie pabomsl u onvinol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.

Onpenenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.

OnbpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu

HArpeBaHUs WIHA OXJIaKICHUSI.

6. IlpoBepka ruMOTE3bl JMHEHMHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIUIoneperadu U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOABI.
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9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH IMpH TEIUIOOOMEHE C
HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Ompenenenuie yaenbHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIIapeHusl.

12. OnpeneneHre OTHOCUTEBHOMN BIIAKHOCTH BO3/TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIbIA.

Pa3nes 7. DiiekTpH4ecKue H MATHUTHBIE SIBJICHHUS.

Onexrpuszanus tei. J{Ba poja 31eKTpUUYECKUX 3apsA0B. B3anmozelicTBre 3apsKEHHBIX Tell.
3axkoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TENl OT BEJIMYUHBI 3apsSA0B U
PAcCTOSIHUSA MEXy TeJlaMu).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepnosunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUYECKOTO TOKa. VCTOUHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3IJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuyeckas 1nenb. Cuna Toka. OneKkTpudeckoe HamnpspkeHue. COonpoTUBIICHHE
IIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIECHME BemiecTBa. 3akoH Owma uisi ydacTka LEMu.
ITocnenoBarenbHOE U MapajlIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaUeHHe 7151 KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mnose
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab HOCTOSHHOrO TokKa. Vcnosb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuMH. IlpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYeHHsS] 3NEKTPUUYECKOM HHEPrUu. ODIEKTPOCTAHLUHU Ha
BOSOGHOBHHGMBIX HCTOYHHKAX SHCPTHUHU.

Hemoncmpayuu.

1. Dnexrpuzanms Tell.

2. JIBa pona 3JEKTPHUYECKUX 3apPSIIOB U B3aUMOJICHCTBUE 3aPSKCHHBIX TEJ.

3. YCTpoiicTBO U ACWCTBUE ANEKTPOCKOTA.

4. DnexTpocTaTUyecKas WHAYKIIHS.

5. 3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsAIO0B.

6. IIpoBOIHUKH U JUIICKTPUKH.

7. MonenupoBaHue CHIIOBBIX JIMHUM SJIEKTPUUYECKOTO MOJIS.

8. HcTo4HUKH MOCTOSHHOTO TOKA.

9. JlelicTBUS 3NEKTPUUECKOTO TOKA.

10. DeKTPUIECKHI TOK B KHIKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 31MeKTpUUecKOro HampsKEHUs. BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUI.

15. B3aumoieiicTBiE OCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3fielieHus OJI0COB MarHuTa.

17. MonenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJe TOKa. DJIEKTPOMArHUT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DneKTpoABUraTENb MOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS DJICKTPOMArHUTHON HHTYKITHH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUI €r0 BOSHUKHOBEHHSI.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmnwvie padbomot u onvimol.

1. OnbITBl O HAOTIOICHUIO YTIEKTPU3AINH TEJI MHIYKIIMEH U TIPH COMTPUKOCHOBEHUH.

2. HWccnenoBanue AeWCTBUS ANIEKTPUUYECKOTO MOl HA TPOBOJAHUKH M TUIIIEKTPUKH.

3. CoOopka u mpoBepKa padOThI ATEKTPUUECKOM 11eTIH TOCTOSTHHOTO TOKA.

4. W3mepeHwue u peryaupoBaHUE CHIIBI TOKA.

5. H3mepeHue u peryaupoBaHue HAMPSKCHHS.

6. HccnemoBaHue 3aBUCHUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPE.

7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEUCHHS U MaTepuaa.

8. TlpoBepka mpaBuiIa CIOXKEHUS HAMPSHKEHHUH MPH IMOCIEI0BATEILHOM COSTUHEHUH ABYX
pPE3UCTOPOB.

9. TIlpoBepka mpaBuiia Uil CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AESKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. OmnpeneneHrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCIMOCTH CHUJIBI TOKA, MAYIIETO YePe3 JIAMIIOUKY, OT HAIPSHKCHUS Ha

HEMN.



13. Onpenenenue KIIJ] narpeBatesns.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yueHre MarHUTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3lelIeHHH.

16. UccnenoBanne neicTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuenue nelicTBHUS MarHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl HJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIICIOBAaHHE
W3MECHEHHI 3HAUCHUS Y HAIPaBJICHHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHoyckopeHHOe TpsiMOIHHEHHOe ABmkenne. CBoboaHoe nagenue. OnbIThl
lanunes.

PaBHOMepHOE nBHKEHUE 1O OKpyKHOCTH. Ilepuon m uvactora oOpamieHus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiil 3akoH HerotoHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3ULUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUsS
IIOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHus.
JBuxenue rianet Bokpyr ConHna. [lepBas kocMuueckas ckopocTs. HeBeCOMOCTh U neperpy3KH.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec tena. M3smenenne umnyinsca. MMmynsc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Mexannyeckass pabota U MomHOCTh. Pabota cun Tsxkectu, ynpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHSATOTO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHunanbpHas SHEPrUs cxaTtoi npykuHbel. Kunernueckas sueprus. TeopeMa 0 KUHETHUECKOMN
SHEPruM. 3aKOH COXPAaHEHHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME MyTEeH W TPAaeKTOPHUH ABMXKEHHSI OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHHUSI IPSAMOJIUHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

Habmionenue nBMXeHHS Tela M0 OKPY>KHOCTH.

Habmronenne MexaHMYeCKUX SBJICHHIMA, TPOUCXOSAIINX B cUCTeMe OTCuéTa «Temexka
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npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHHUU OTHOCUTENBFHO KaOuHeTa (PU3NKHU.



3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tela U ACHCTBYIONIEH Ha HETO CUJIBI.
Habumronenne paBeHcTBa CUIl IIPU B3aUMOJIEHCTBUH TEIL.
N3menenue Beca Tena npu yCKOPEHHOM JIBHXKCHHH.

. [lepenaya nmiynbca npu B3aUMOJEHCTBUH TEIL.

. I[IpeobpazoBanus SHEPTUH NPU B3aUMOICUCTBUHU TEll.

. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

. CoxpaneHue uMmyJsbca npu abCOIOTHO yIPYTroM B3aUMO/ICHCTBUH.

. HabnoieHne peakTMBHOTO IBHKEHUS.

. CoxpaHeHre MEXaHNYECKON IHEPTHH MTPH CBOOOTHOM MaJCHUH.

. CoxpaHeHHEe MEXaHUYECKON IHEPIUHM NP IBUKEHUH TeJa M0 IeHCTBUEM NPy KUHBI.

Jlabopamopusie pabomsl u onvinol.

1.
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10.

11.

KoHncTpyupoBanue Tpakra Al pa3roHa M JajlbHEHIIEero paBHOMEPHOIO JBHXKCHMS
HIapHKa UK TEJIEKKH.

OmnpeneneHue cperHeld CKOPOCTH CKOJBXEHHsSI OpycKa WM JBM)KEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpezneneHue yCKOpeHHUs Tejla MpPU PaBHOYCKOPEHHOM JIBWKEHMM 110 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JABM)XEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTesbl: €ciiu NpU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadallbHOM CKOPOCTH
IYTH OTHOCSTCS KaK psAJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Onpenenenue pabOTHl CUJIBl TPEHUS TPU PABHOMEPHOM [IBHKEHUHM Tejla II0
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YHOPYTOCTH HpU HOABbEME TIpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pa3nea 9. Mexanndeckne Koy1e0aHUs M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIIMTyna. Marematudeckuii W NpPYKUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeinykaeHHble koneOanus. Pezonanc. MexaHuyeckue BOJHBI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IpoonbHbIE U nonepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh

€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOIHBI.
3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. H(dpa3Byk u yabTpa3ByK.
Hemoncmpayuu.
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Habmonenue xonebanuii Tex moj AUCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KoJIe0aHUH U pe30HaHCA.

Pacnipoctpanenue npooiabHBIX U MONEPEYHBIX BOJIH (HA MOJIENHN).
Habmionenre 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.



Jlabopamopmnwvie padbomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIECOAHUN MATEMATHYECKOTO MAsITHHUKA.
2. OmnpezneneHue 4YacTOTHI U IEpHoO/a KoJIeOaHHd PY>KUHHOTO MasiITHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IepHOJa KojeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.
4. WccrnenoBaHue 3aBHCUMOCTH IMEPHOJA KOJEOAHUH MPYKMHHOTO MasTHHUKA OT MacChl
rpysa.
5. IlpoBepka He3aBUCUMOCTH IepHOJa KOJeOaHWI Trpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH IIEpro/1a KoJIeOaHu i pyKHHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KHUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ICHUS.
Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BouH. lIkaa 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopnvie padomol u onvimol.
1. W3yueHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeldHOE pacnpOCTpaHEHHUE CBETA.
3armenns Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenominienue cpera. 3akoH npenomiieHus cBeta. [loHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnEe NOJTHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nyuedt B numH3e. Omnrtudeckas cucrema (oToanmnapara, MUKPOCKONA U
Tesneckona. ['na3 kak onTudeckas cucremMa. bim3opykocTs U JalbHO30PKOCTb.
Pasnoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cli0keHHE CHIEKTPaJIbHBIX LBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Torydyenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xoa myueil B cobuparoiieii JuH3e.
Xox JIydeil B paccenBarolel JUH3E.
[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.
. [punuun neiictBus ¢otoanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mogens riiasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera Mpu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopusie pabomsl u onvinol.
1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O JIy4a OT yrIJia MaJeHus.
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N3ydeHnue xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJia MIPEJIOMIIEHUSI CBETOBOTO JIyda OT yrJia MaJeHUsl Ha
TPaHUIIE «BO3AYX—CTEKIION.

[TomyueHue n300paKeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(UITBTPHL.

Pa3nen 12. KpantoBhble siBJIeHHS.

w

No ok

OmnsiThl Pesepdopna u mnanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas wmogens aroMmHoro szapa. HM3oronsl. PannoaktuBHble mnpespamenus. Ilepuon
NOJTypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBIX si1ep. CBA3b Macchl M dHepruu. Peakuyu cunTes3a u aenenus saaep. Mcrounuku sHeprun
CoJHia ¥ 3BE31.

SInepnas sHepreTuka. [IedcTBUs paguOaKTUBHBIX U3IyUYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHeKTpbl U3JIy4eHHUs U TIOTJIOIIECHHUS.

CrnieKTphl pa3aMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOLUX U3ITyUEeHUI.

Perucrpanus usinydeHust IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopmnwvie padbomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IHoBTOPHUTEJIBbHO-00001IAK0 M MOLYJIb.

[ToBTOpUTENHEHO-0000IIAIOLITNI MO b IPEHA3HAYEH /ISl CUCTEMAaTH3aIMHU 1 0000IIeHUS
IPEIMETHOTO COJIEPYKAHUS U OIbITA AEATENbHOCTH, MPHOOPETEHHOTO NMPH U3YYEHUH BCETO Kypca
¢bu3nKH, a Takke I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMeHY MO (U3HKe IS
00y4aromuxcsi, BHIOPAaBUINX ITOT yUeOHBIN MPEIMET.

ITpu n3y4eHnn JaHHOTO MOMYJISI PEATTU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI ACSITEIBHOCTH,
Ha OCHOBE KOTOpPBIX O0€cleYuBaeTcsi JOCTHKEHHE TPEAMETHBIX U METalpeIMETHBIX
IUTAHUPYEMBIX Ppe3yJibTaTOB OOy4eHHUs, (QOPMHUPYETCS] E€CTECTBEHHOHAy4yHasi T'PaMOTHOCTb:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SABJICHUHN IPUPOABI U TEXHUKHU, OBJIaICHNE YMEHUSIMU
OOBSCHATH (PU3MUECKHE SIBICHUS, IPUMEHS OTyUYEeHHbIE 3HAHUS, pelaTh 3a7a4M, B TOM YHCIe
KAUECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO AEATEIBPHOCTHBIM XapaKTEP JAHHOTO pa3fiella pealln3yeTcs 3a C4ET TOro,
YTO 00yYarolUecs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEJ1araeTcs:

ok ownE

HA OCHOBE IMOJIYYCHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSICHATH (DU3HUECKUE SBICHUS
B OKpPY’KaroLer MPUPOAE U OBCEIHEBHOM KU3HU;



HCII0JIB30BaTh HAYYHbLIC METOJbI MCCICIOBAHUA (1)I/IBI/I‘I€CKI/IX ﬂBHCHHﬁ, B TOM YHCJIIC IJIA

IMPOBCPKHU T'UIIOTE3 U MMOJTYUCHUS TCOPECTHUICCKUX BBIBOAOB;
O00BACHATH HAay4YHBIC OCHOBBI HanOoJce BaXKHBIX I[OCTI/I)KGHI/II\/JI COBPCMCHHBIX TGXHOJIOI‘I/II;'I,

HaIpuMep, IPAKTUYECKOTO UCIIOJIB30BAHUS PA3IMYHBIX MICTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIIOB SHEPTUU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHUs HaIpaBI€HO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U MPCAMCETHBIX 06pa30BaTCJIBHLIX PE3YJIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

06yqa}0meroc;1 6y,I[YT C(bOpMI/IpOBaHBI CJICAYIOIIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3ndeckon
HayKU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCY>KJIEHUHU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOIO;

3) 3cTeTMYECKOro BOCTIMTAHUS:

- BOCIIPUSATHE ICTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HAHUE IEHHOCTH (DU3MYECKON HAayKH KaK MOIIHOTO HMHCTPYMEHTa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIEH COCTABIISIFOLIEH KYJIbTYpHI;

- pa3BUTHE HAyYHOU JTH0O03HATENBHOCTH, HHTEPECA K UCCIIEA0BATENbCKON 1A TENbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAJBLHOTO 0J1ar0ONMOJTyYHA:

- OCO3HaHME [[EHHOCTH 6e30MacHoro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH TPaBWJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUIECKUM U
TEIUIOBBIM 00OPY/IOBaHHEM B JOMAIITHUX YCIOBUSX;

- cpopMUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO JKe
IpaBa y Apyroro 4eioBeKa;

6) TPya10BOr0 BOCIMTAHMSA:

- aKTUBHOE Y4YacCTHE B PCIIEHWU MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3allfy, TOPOAa, Kpasi) TEXHOJIOTUYECKOU U COITMAIbHOM HAIIPaBIEHHOCTH, TPEOYIONTNX
B TOM YHCJIe U (PU3NUECKUX 3HAHUA,

- HHTEPEC K MPAKTUIECKOMY M3YUEHHUIO MPOoheCcCrid, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3KOJI0rM4YeCKOro BOCIIMTAHMS:

- OpHUEHTalMs Ha MNpUMeHeHHe (GU3NYECKUX 3HAaHUW JUIs pelleHus 3aaad B olnactu
OKPY’KaIoIIeH cpeibl, IUNTAHUPOBAHUSI TIOCTYIIKOB U OLICHKU UX BO3MOKHBIX MMOCIEICTBUH st
OKpY>KaloIIeH Cpeibl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa SKOJIOTUYECKUX NMPOOJIeM U MyTel UX pelieHus;

8) ananTauuy K U3MEHSIIOMIUMCSH YCJIOBUAM COIMATBHON U PUPOIHOM Cpeabl:



e - MOTpeOHOCTh BO B3aUMOJEHUCTBUU TMPHU BBHIMOJHEHUH HCCIEAOBAHUNM U TPOEKTOB
(bu3nyYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIBHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (OpMyJIHpPOBAaTh HJIEH,
MIOHSTHSL, TUIIOTE3bI O (PU3MUECKUX O0BEKTAaX U SIBICHUSX;

® - OCO3HAaHHUC ,Z[e(bI/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,

® - [INIAaHUPOBAHUE CBOCTO Pa3BUTH B HpI/IO6p€TeHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHPII>i;

® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABJIATH B3AMMOCBA3H ITPUPOEI, O6H_I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIYO CpCay, BO3MOXKHBIX
IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHHSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIC NEHCTBHS, PETYISITUBHBIC YHUBEPCATIbHBIC YICOHBIE ICHCTBHUS.

Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue a1elCTBUSA:

BBISBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);
yCTaHABJIMBATh CYNIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHUS Il 0000IICHHS
U CPaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B pacCMaTpUBAEMbIX (pakTax, TaHHBIX U
HaOJFIOICHUAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU U3yUeHHH (PU3MUYECKUX SIBICHHNA W
NPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJNB30BAHUEM JIEAYKTUBHBIX ¥ HMHIYKTHBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEJTUYUH;
CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHns yueOHoi (pu3ndeckoit 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pEILIeHHs, BBIOOp Hambonee NOAXOAALIEr0 ¢ Y4YETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTeJabCKUe AeiicCTBUS

HCII0JTb30BaTh BOMPOCH! KaK HCCIICIOBATEIIbCKUIT HHCTPYMEHT TIO3HAHHSI,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NUECKUN
IKCIEPUMEHT, HEOOIBIIIOE NCCIIe0BAaHIE (PU3HMUECKOTO SBICHUS;

OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOTYUYEHHYIO B XOJ€
WCCIICTOBAHMSI MITH SKCTICPUMEHTA;

CcaMOCTOATEeNIbHO  (popMynmupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJibTaTaM
POBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICTOBAHHS,

MPOTHO3UPOBATh BO3MOXHOE JTANIbHEHIIIee pa3BUTHE (PU3NIECKHUX MPOIECCOB, 8 TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Paborta ¢ napopmanmeii:



NPUMEHATh Pa3NUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU IOMCKE U OTOOpe
uH(pOpPMaINY WM JaHHBIX C YU4ETOM MPEATIOKEHHON y4eOHOo (hu3ndeckoli 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUYHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hopMy NpeAcTaBieHUs HHpoOpManuu u
WUTIOCTPUPOBATh pellaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

B XOJi¢ OOCYXKICHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaTOB JIA0OPaTOPHBIX padoT H
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIepKaHue 0JIaroKeJIaTeIbHOCTH OOIICHHUS,;
COITIOCTAaBJIAATH CBOH CY)KIIGHI/UI C CY)KIIGHI/UIMI/I IIpyrI/IX y‘IaCTHI/IKOB Juaiora,
0OHapy>KUBaTh Pa3IMYME U CXOJCTBO TIO3HIINH;

BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$[ B YCTHI)IX U MMCbMCHHBIX TCKCTaX,

nyOJIMYHO  TPEACTaBJISATh  PE3yJbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U WHAMBHYaIbHON pabOThI IpH
peIIeHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

HpI/IHI/IMaTI) uein COBMGCTHOi/JI JACATCIIbHOCTH, OpFaHI/I3OBI>IBaTI) HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEIeNIATh PO, 00CYKAaTh MPOIECCH M Pe3yJIbTaThl COBMECTHOU
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHUTAs KA4eCTBEHHOTO pe3yibTara IO CBOEMY
HaHpaBJ’IeHI/IIO u KOOpI[HHpr;I CBOH I[CI\/JICTBI/ISI C I[pyrI/IMI/I YJICHAMH KOMaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hopMyIMPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX JUIs PELICHUs
buznyecKuX 3HaAHMI;

OpUEHTUPOBATbCA B PA3IMYHBIX MOAXOAAX NPUHATUSA pEIICHUH (MHIMBUIYaJIbHOE,
IPUHITHE PELIEHUs B TPYIIEe, IPUHATHE PELICHUH IPyIIoif);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELIEHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHNUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OICHKY CUTYAIMH U TpeJiaraTh IiaH e€ N3MEHEHMS,

OOBSICHATH MPUYNHBI TOCTHKECHUS (HEIOCTHKEHHSI) pe3yJIbTaTOB JIEATEIbHOCTH, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JICSATEIBHOCTh (B TOM YHCIIE B XOJ| BBIITOJHEHUS (PU3NIECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CHUTYallUi, yCTAHOBIICHHBIX OIINOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHSAM;



CTaBUTh ce0sl HA MECTO APYTOro yeloBeKa B XOJE CIopa WK AUCKYCCUU HAa HAYyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABaTh CBOE MpaBO Ha OMMOKY MNpHU pemeHnH (U3NYECKUX 3aJad WIH B
YTBEPKICHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenus B 7 Kjacce mpeIMeTHBIC Pe3ysIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MYECKUE ¢ XUMHUYECKHE SIBICHHS, HaOIIOJCHHUE,
HKCIEPUMEHT, MOJIeINb, TUIOTE3a, CAMHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHUUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJUHEIHOE),  TpaeKTopus,
paBHOJICHCTBYIOIIAA cuiia, nedopManus (ynopyras, I[UIacTHYecKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyats sBieHus (auddys3usi, TEII0BOE ABMKEHHE YAaCTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpallleHus, Tiepeaya AaBleHus TBEPAbIMU TEIaMU,
KUAKOCTAMHU U TazaMu, aTMocepHOe [aBjeHHe, IUIaBaHHWE Tell, MpeBpalleHus
MEXaHUYECKOM dHEPrun) Mo ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KaloOIlIEM MHpE, B
TOM 4YHClIe (PU3NUECKHe SBICHUS B MPUPOJE: MPUMEPHI JBUKEHHUS C Pa3TUIHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NpUpOJE, ACHCTBUE CUIBI TPEHHS B MPUPOJAE U
TEXHHUKE, BIMSHHUE aTMOC(PEPHOTO JAaBIICHHS Ha >KMBOM OpraHu3M, IUIaBaHUE PHIO,
pplUaru B TeJ€ YeJIOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJIETISTH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHM) (PU3NUECKUX SBICHUI;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSHKECTH, BEC Tella, CUila TPEHUs, IaBJeHue (TBEPIOTO
Tena, XKUAKOCTH, Tra3a), BHITAJIKUBAIONIAS CUJIA, MEXaHWUYecKas paboTa, MOIIHOCTb,
IUIEY0 CHJIbI, MOMEHT CHJIbl, KO3(DQHUIMEHT TMOJE3HOTO JEWUCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIHMAJbHAS DHEPTus), MPH OMHCAaHWUU TPABUIBLHO TPAKTOBATH
(bu3UYECKUI CMBICIT UCTIOIB3YyEMBIX BEJTMUUH, UX 0003HAUEHUS U €AUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTHh (POPMYJBI, CBS3BIBAIONIUE MAHHYIO (PU3MYECKYI0 BEITUYHMHY C
JPYTUMU BEJIMYWHAMH, CTPOUTH TPaQUKU H3YYCHHBIX 3aBUCUMOCTEH (HU3HUUIECKUX
BEITNYWH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3MUECKUE SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI TPaBUIIa
CJIO’KEHUS CWJI (BJIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJOKa), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOW DHEPIrHH, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €0 MaTEMAaTUYECKOE BHIPAKEHUE;

00BACHATH (PU3UUECKHE SBICHHUSI, IPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMd  NPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOTMYECKHX IIAaroB ¢ OMopoi Ha 1—



2 W3yYCHHBIX CBOWCTBA (U3MYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pematb pacuéTHble 3agayd B 1—2 [eHCTBHSA, HCHOJIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBaOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3alUChIBATh
KpaTKOE YCJOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (POPMYJIBI U MPOBOJIUTH
pacuéThl, HAXOAWTHh CIPABOYHBIC [aHHbIe, HEOOXOIAMMBIC I pEIIeHUs 3a1ad,
OLIGHUBATh PEATTMCTUYHOCTD MOTYUYCHHOH (PU3MUECKON BEIIMUHHBI,

pacrio3HaBarthb MpoOIEMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HUECKIX METO/IOB,
B OIMCAaHUM HCCIENOBAHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nn4ath ¥ WHTEPIPETHPOBATH MOJIYUYCHHBIA pe3yJIbTaT, HAXOAWUTh OMIMOKU B XOe
OIIBITA, J€JIATh BBIBOJIBI 10 €r0 pe3yjibTaTaM;

MPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten: (GopMyIMpoOBaTH MPOBEpPAEMbIE MPEANONOKEHHS, coOUpaTh YCTaHOBKY U3
MPEJI0KEHHOT0 000PY0BaHNUS, 3alUCHIBATh XO/I ONbITa U (DOPMYIHUPOBATH BHIBOIBL;
BBITOJIHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPCHHIA,
MPOBOAUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BETWYMHBI OT APYToi ¢
HCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHUS OT IUIOMAAU
CONPUKOCHOBEHMSI TeJ, CHJIbl YIPYTOCTH OT yAJUHEHMS MPY>KUHBI, BBITAIKHUBAIOLIEH
CHIbl OT OO0BEMa MOrpyKEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT IJIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4€OHOrO HCCIIEIOBaHMUsS, COOMpATh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cleaysl MPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBHCUMOCTH (PU3NYECKHUX BEJIMYUH B BUJIE IPEIOKEHHBIX TaOJIUI U TpauKOB, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTHU W TBEPAOrO Te€la, CWJIA TPEHMUSI CKOJIBXKEHHSA, JAaBICHUE BO3AYyXa,
BBITAJIKUBAIOIIAs CHUJIa, JEMCTBYIOIIAas Ha TMOTPYKEHHOE B KUAKOCTh TEJO,
KOA(p(UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYys MNPEIOKEHHON
MHCTPYKILMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIIMUMHBL,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3blBaTh MPHUHIMMBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOWCTB C OINOPOM Ha WX OMHCAHUS (B TOM YHCJE: MOMIIUIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHIM NpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOTUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOANTH TPUMEPHl (HAaXOAUTh WH(OOPMAIIMIO O TPUMEpPAX) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YyCTPOIMCTBaMH,
COXpPAaHEHHs 370pOBbsi M COONIIOJEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHMS B
OKpYXaloIlei cpee;

OCYILECTBIIATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUH U ITyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUNBON
WJIA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHUH HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
($u3uIeCKOro coaepKaHus, ClipaBOYHbIE MaTepPHaJIbl, peCypchl ceT IHTEepHET, BlIaaeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUI, IPU 3TOM
IpaMOTHO HWCIOJb30BAaTh M3YyYCHHBIM TOHATHHHBIA ammapar Kypca (QH3HKH,
COIIPOBOK/JATh BBICTYIJICHHE IIPE3CHTALIUEH;

IPY BBINOJIHEHUH Y4E€OHBIX MIPOEKTOB U MCCIIEAOBAaHUM pacrpenenirtbh 00sS3aHHOCTH B
rpymIe B COOTBETCTBUM C OCTaBIEHHBIMU 337a4aMH, CIIEAUTD 32 BBINOJIHEHHEM IUIaHa
NeMcTBUHM, aJeKBaTHO OIIEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIbHOCTb TPYMIIbI,
BbICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIINX.

K kxonny oOydeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

MCIIOJIb30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBINA SJEKTPUUYECKUN 3apsiji, JIEKTPUUECKOE
10JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUHN TOK, MArHUTHOE TI0JIC;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBecHE, CMayWBaHWE, KaNWUIAPHBIC SBJICHUS, WCIApEHHE, KOHJICHCAIINS,
IJIaBJICHUE, KpUCTAJUTU3aLIUS (oTBepIeBaHue), KUIIEHUE,  Temionepeaaya
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3Iy4YEHHUE), DIIEKTPU3AlUs Tell, B3aUMOJICHCTBUE
3apsANIOB, JEUCTBHUS DJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuTOB, JCHCTBHE MarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS
UHAYKIMS) TIO ONHMCAHUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHUPE, B
TOM 4HciIe (u3nUecKue SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSIKCHHUE U
KamWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3iaydeHue CouHIla,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKUE SIBICHUS B aTMOC(Epe, DIIEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3emitu, Apeiid MOI0COB, POJIb MATHUTHOTO TIOJIS JIJIS )KM3HH Ha 3emiie, IOJIIpHOe
CUSIHUE, TPH OSTOM IMEPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYI0, BBIIETATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECCKUX SIBICHUI;



OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SABJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIIepaTypa, BHYTPEHHsISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHas TEIUIOTa IUIABJICHUS, YJAEJIbHAas TeIIoTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAKHOCTh BO3JyXa, 3JIEKTPUUYECKHUH
3apsizl, CUJIa TOKa, JIEKTPUYECKOe HapsKEHNE, COITPOTUBIIEHUE IPOBOJHHKA, YAEIbHOE
COIIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IIPH OMUCAHUN
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCHOIB3YyEMBIX BEIMYMH, 0003HAYCHUS U
eIMHULBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMyJIbl, CBSI3BIBAIOIIUE JaHHYIO
(GU3nMYecKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMM, CTPOUTh TIpa(UKH H3y4YEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U IPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
IPUHLINII CYTIEPIIO3ULIMHU T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa U1 ydacTka Lenu, 3akoH /[ xoyns—JleHua, 3akoH coxpaHeHUs: SHEPTUH, IpU
3TOM J]aBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alMChIBATH €r0 MAaTeMaTHYecKoe
BBIPAXECHMUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUl MPAaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BbIBIATH IPUUUHHOCIIEACTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aaud B 2-3 JeHCTBMSA, HCHOJIB3Ys 3aKOHbI M (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3alUChIBATh
KpaTKoe YCIIOBHE, BBIABIATH HEJIOCTATOK JAHHBIX JJIS pEIleHUs 3aJaud, BbIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE I €€ peLIeHUs], TPOBOAUTH PacYEThl U CPAaBHUBATH
MOJy4€HHOE 3HaueHue GU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaThb poOJIEMbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
UCIIONB3YSl ONMCAaHHUE HCCIECJOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAIIONIOKECHUE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1E€1aTh BHIBOJIBI;
IIPOBOAMTDH ONBITHI MO HAONIONEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Tesn (KamWUISpHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0bnéma,
TEMIIEPATYpPbl, CKOPOCTH MPOIIecca OCTHIBAHUS U HarpEBaHUS MPU U3ITyUYEHUU OT LIBETa
u3NMyvaromeil  (mornomaromnieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHsl BOJBI  OT
TEMIEPATYPbl JKUIKOCTHM W IUIOIIAAM €€ TIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEMCTBHE DIIEKTPUUYECKUX 3aps/IOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHuTOB,
BU3YaJIM3alisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB, AEUCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh TMPOBEPSEMbIE MPEANONI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MpPEUIOKEHHOIO0 O00OpYJOBaHMs, OINUCHIBATH XOJA OIBITa U
bopMyITUpOBaTh BHIBOJIBI;

BBINOJIHATH NPsIMbIE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
(Gu3nM4ecKuX BEIWYUH, CPAaBHUBATb pPE3YJbTAThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOHN
abCOIIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKO BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT



€ro JJHMHBI, IJIOLAJN MONEPEYHOr0 CEUYEHUs M YEIbHOIO CONPOTUBIIECHUS BEIIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILIETO YepE3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJIEJOBAHKUE TI0CJIEI0OBATEIbHOTO U IApaJUIE]bHOTO COECJUHEHUM MPOBOJIHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHITH U3MEPEHMs, CIeays
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBaTh Pe3yJIbTaThl MOJYYEHHOH 3aBUCHMOCTH B BUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIC WM3MEPEHHUs (U3UUECKUX BEIMUYUH (yIesbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY, ClEIys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOmrofaTh IIpaBWJIa TEXHUKH Oe30macHOCTHM mpu pabore ¢ J1abopaTOpHBIM
000py10BaHuEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpPON HAa MX ONUCaHMs (B TOM YHCIE: CHCTeMa OTOIUICHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUraTeNb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HaHUS O CBOMCTBaXx (hU3MYECKUX SBJICHUN U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMUs, JIEKTPOCKOI, PEoCTaTr), COCTABIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHbIM U NapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPHUUECKUX LeTeH;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
0e30MacHOCTH NpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

OCYIIECTBIIATh MOMCK MHPOpMauu (pusndeckoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUU M MyTEM CPABHEHMS JOMOJHMUTEIbHBIX MCTOYHHUKOB BBIIEIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
MCIIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro colep KaHusl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceTi HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMsl HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUe YCTHBIE COOOIEHUs, 00o0Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEP)KaHUsS, B TOM YHUCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl MPOEKTHOW WM HCCIEN0BATEIbCKOMN
JEeSITEIbHOCTH, TPU 3TOM TPaAaMOTHO HCIOJb30BaTh W3YUYEHHBIH MOHSATHIHBIN anmapar
Kypca (pU3UKH, CONMPOBOXKATh BHICTYIUIEHUE NTPE3CHTALIUCH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenenaTe 00s13aHHOCTH B TPYIIEe B COOTBETCTBHM C IOCTABJICHHBIMU 3aJayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUIaHA JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBAaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTh  IPYMINbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aMMO/IEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOHMIUKTHI.



K xonny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCuéra, MaTepualbHas TOYKa, TPAEKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPIOro Teja, paBHOBECHE,
MEXaHMYECKHUEe KoyiebaHWs ©  BOJHBI, 3BYK, HWHOQPa3BYK M  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JTAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHWsl W IOMNIolleHus, aibda, Oera- M ramma-
W3IIy4EHUs, U30TOIBL, TCpHask DHEPreTHKA;

pa3iauuaTrh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHIE, CBOOOIHOE MaJJeHUE TeJl, pABHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJCIHCTBHE TeJl, PEAKTUBHOE JBUKEHHE,
KoJiebaTenbHOe JBIKEHHE (3aTyXalolIue W BBIHYKICHHBIE KOJIeOaHUs), pe30HaHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3ByKa, MPAMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpa)XCHHE U IIPEJIOMIICHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPa U3IIy4YEHHUS ) 10
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh IPOSBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUN B OKpYyXkKarolieM Mupe (B
TOM yHclie (U3NYEeCKUe SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHeyHOM cucTeMBl, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, ILYHaMM, 7XO, IIBETa Tell,
ONTUYECKHE  SBJICHUSA B  IpUpPOJAE, OUOJOTHMYecKoe  JelcTBHE  BUAMMOTIO,
yIbTPadUOIETOBOTO M PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE W3JIyYEHHE TPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiiOaKTUBHBIX M3IYyYEHHH Ha OpraHu3M 4YeJoBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYIO 3aJlauy B y4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUecKuX SIBICHUIA;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TET U (PU3NYECKHUE SBJICHUS, UCIIONIB3Ys (PU3NYECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOpEHHue, MepeMellleHne, MmyTh, YIJIoBas CKOpOCTb, CUja TPEHHs], CUja YHpPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHHUYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIIUAJIbHASL SHEPTUS C)KATOM MPYKUHBI, KHHETHYECKas
SHEprus, MOoJHasi MeXaHUYecKas SHeprus, MepHo]l U YacToTa KoJieOaHH, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeb MPEIIOMIIEHUS CPEJb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HMCIOJB3YEMbIX BEJHYUH,
0003HaUeHHs M eIUHUIIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE
JAHHYI0 (PU3MYECKYIO BETMUUHY C IPYTMMHU BETMYMHAMM, CTPOUTH I'PapUKH U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UYECKUE SIBICHUS M MPOLIECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHs HEPIMH, 3aKOH BCEMHUPHOIO TATOTECHHS, NPUHLIUI CYNEPHO3ULUHU CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPA)XEHMsI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H



MacCcOBOTO YUCEJI ITPHU SIEPHBIX PEAKIMSX, IIPU ITOM JaBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMATUUECKOE BBIPAKEHMUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUll  IPAKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa:  BBIABIATH  IPUUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX ILIaroB ¢ ONOpPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UYECKUX 3aKOHOB MWIH
3aKOHOMEPHOCTEH;

pelaTte pacy€THbIE 3a7a4i (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHU), UCIIOJIb3YS
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYUHBI: HA OCHOBE aHAIU3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS pPELICHUs,
OPOBOJIUTH PAcUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh Mpo0IEMbl, KOTOPHIE MOKHO PEIINATH ITPH IIOMOIIH (PU3UIECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHUE UCCIIEOBAHUS, BBIICIATH IPOBEPSEMOE IPENIIOJIOKEHUE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
TeJ (U3ydeHue BTOpOro 3akoHa HblOTOHaA, 3aKOHA COXpaHEHUs YHEPIuH, 3aBUCUMOCTh
nepuoja KojaebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU IPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/]Ibl MaJIbIX KOJ€OaHUH, MPSMOIIMHEHHOE paclpOCTpaHEHNE
CBETa, pa3ioKeHHe OEJIoro cBeTa B CIEKTP, U3yUYeHUE CBONCTB H300pakeHuUs B IIIOCKOM
3epKaie M CBOMCTB HM300paKeHMs NpeAMeTa B coOuparollei JMH3e, HaOtoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOMpPATh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa 00OpY/IOBaHHWS, OMUCHIBATH XOJI OMBITA U €r0
pe3ynbTathl, GOPMYIHPOBATH BHIBObL;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsSHHUE COOUpAIOLIel JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEepUTEILHOTO MPUO0OpPa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHU IIPY PaBHOYCKOPEHHOM JIBIKEHUU
0e3 HaYaIbHON CKOPOCTH, TIEPHO/Ia KoJIeOaHWH MaTeMaTHIYeCKOTO MAasTHUKA OT JITTHHBI
HUTH, 3aBUCUMOCTH YTIJIa OTPaKE€HUs CBETa OT yrIJia MaJieHus U yrijia IpeoMJIeHHUsS OT
yria MajeHus1): IJIaHUPOBaTh HMCCIENO0BAHUE, CAMOCTOSTEIBHO COOMpATh YCTAHOBKY,
(GUKCUpPOBaTh pPe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJIE
TabNIUI ¥ TpauKOB, IeIaTh BHIBOABI IO Pe3yJIbTaTaM HCCIIeI0BaHUS;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOJAHOIO MaJIeHUs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padbora u
MOIITHOCTb, YaCTOTA U MEPHO/1 KOJIeOaHUI MaTeMaTHYECKOT0 U IPY>KHHHOT'O MasiTHUKOB,
ONTHYECKas cuja CcoOMparomel JHMH3BI, pPaJuOAaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH W3MEPEHU,
clleys peI0KEHHOM MHCTPYKLIMH, BEIYUCIIATh 3HAYEHHE BEJTMUMHBI U AaHATU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl C YYETOM 3aJaHHOM ITOTPELIHOCTH U3MEPEHUN;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pasiInyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENEl: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAask MOJEIb aTOMAa, HYKJIOHHAs: MOZIEJIb AaTOMHOTO S11pa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOPOM HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH MOJIO0KEHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (POTOAIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), uCHoOib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH MU3YYEHHBIX TEXHUUECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX MPOLIECCOB MpPHU PELIEHUH Yy4yeOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS U300pak€HUN B IUIOCKOM
3epKajie U coouparoIei JInH3e;

IOPUBOAUTH TpPHUMEpBl (HAXOAUTh HMH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A oOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBamuy,
COXpPAaHEHHs 370pPOBbsi M COOJIIOIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXaIoIlIeH Cpeae;

OCYILECTBIIATh MOMCK HHPOpManuu (¢uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS TOMCKOBBIM 3allpoC, HAXOMUTHh IYTH OIPEICICHUS
JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINIOJHEHUHU YUYEOHBIX 3a/laHuil HaAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOM
3HAKOBOMW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIu 13
HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJAEp)KaHUS, NYyOIMYHO TMpPEACTaBIsATh
pE3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCITOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar M3ydyaemMoro pasnena (U3uKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEM ayIuTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
H3HKa - Hayka O Hpupole https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 dusnyecKkue BETUIHHBI 2 1
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 EctecTBenHOHA i METOJ] TIO3HA 2 1
TOCTROHHORAYTHRIM METON HOSHARMA https://m.edso0.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHC BELIECTR https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHbple COCTOSIHHS BEIIECTBA 2
p B https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmrorexa LHOK

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



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

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIHHLI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ectecTBEeHHbIE
HayKH U3y4aroT PUPO.Y.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HHe JHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa LIOK
1 Bl https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
but6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 B3aumoseiicTBue Ten Kak MpuurnHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEIA)
18 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctd. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]Iy CUIION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TsHKeCTH
Cuna TsDKeCTH Ha IPYTHX TUTAHeTaX.
23 dusnyeckue XxapakKTEPUCTUKHA bubnmorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmoreka [IOK
24 WUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxeHne IBYX CHJI, HAIIPaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHozelicTByrOImas cuil

https://m.edsoo.ru/ff0ala70



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpenencHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmmoreka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



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

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJIaMU, JKUIKOCTSIMHU U Ta3aMH bubmorexa LHOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBHUEM CHUJIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapasnnueckuii npecc bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};ICI/IMOCTL bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [JOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

Pemrenue 3ampau o reme "
AtMocdepHoe naBieHue"

47

48

49

50

51

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

JlaGopaTopHas paboTta
«OrnpenenenHre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B JKUJIKOCTb)

JlaboparopHnas paboTa 1mo Teme
«HccrenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00BbEMaA
MOTPY)KEHHOM B KHUJIKOCTh YaCTH
Tea

IlnaBanue Temn

JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu
KOHCTPYUPOBAHUE JIOAKHU U
OITpeieIIeHNE €€
rpy30H0abEMHOCTH"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3a96

52

53

Pemrenue 3ampau no remam:
«ITnaBanue cynos.
Bo3znyxomnaBanue», «JlaBnenne
TBEPABIX TEJ, )KUAKOCTEU U ra30B»

KonTponbHas pabota mo Teme
«JlaBneHue TBEPABIX TeE,
JKUJIKOCTEH U Ta30By

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



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

bubnunoreka LIOK

>4 Mexainirieckas padora https://m eds00.ru/ff0a3f82

bub6nmoreka [IOK

= MortmOCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe o Jjectauie"”

57 [Ipocteie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha peryare
Preruaru B TexHuke, OBITY U IPUPOJIE.

58 Jlaboparopras pabota 05 bubmmoreka [JOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478e
paBHOBECHSI phlUara»

59 Pemenue 3agad mo teme «YcinoBus bubmuoreka [{OK
PABHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddutnment nonesznoro neiictpust

60 MexaHuzMma. Jlaboparopnas pabota 05
«M3mepenne KI1/I HaknoHHOM
TJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, bubmmoreka IIOK
MotHocTb, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas dHEprusl.

62 Kunernueckas v moTeHIuaiIbHas bubmmorexa TIOK

https://m.edsoo.ru/ff0a4252
SHEpPTHUs

63 3aK0H COXpaHEHHUs MEXaHUUYECKON bubnmnorexa [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 110 TEME 1

"DKCIepUMEHTAIbHOE OIIPENEICHHE



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

N3MEHEHHS KHHETHUECKOU 1
MOTEHIMATBHON SHEPTUH TIPU
CKaThIBAHWM TeJIa 110 HaKJIOHHOMN
mIockocTH"

KonrponsHas pabora o reme

65 1
«PaboTa 1 MOIIHOCTh. DHEPTHD)

66 Pabora ¢ TekcTamu o Teme 1 bubnuorexa [JOK
"MexaHndecKkoe ABKeHHe" https://m.edsoo.ru/ff0a4ee6
Pabora ¢ TekcTamu o Teme

67 "JlaBieHue TBEPIBIX TEI 1 bubmorexa HOK

- TeepA . https://m.edsoo.ru/ff0a4ffe

JKHUJKOCTEN U Ta30B

68 Pabora ¢ Texctamu o treme "Pabora. 1

MormuHocTtb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tewa ypoxa Bcero Kontporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)Ig:)l;zz?;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe paclIupeHHe U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHas paboTa

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [IOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Brnaxnocts Boznyxa. JJaboparopuas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



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
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A P https://m.edso0.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HalpsKEHHE.

42 Bonbt™mertp. JIabopaTopHas pabora 05 bubmmnoreka HOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aa44a



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

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, U €ro uepes3 pe3ucTop, oT bubmorexa LHIOK
> Y pe3 P p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnuorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITYy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
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

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpuUecKue 3apsbl.
55 3apsHKeHHBIE TEla U UX buGnuorexa [IOK
p N . https://m.edsoo.ru/ff0abea8
B3auMoaehcTBUA. [10CTOSTHHBII
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICHCTBUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsautHoe none. MaroHuTHoe I10j1e
bubnmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOro TOKka MaruuTHoe bubnmorexa HOK
p https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKU C TOKOM
[IpumeHeHue PEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3yueHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOIBUTATENIEH B TEXHUYECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DJIEKTPUUECKOH
63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DJIeKTPUUECKHUE U 1
MarHUTHBIC SIBJICHHS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKE U MAarHUTHBIE 1 bubmorexa LOK
p” https.//m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHslit ypok. Pabora ¢
66 TeKkcTaMu 110 TeMe "TeroBrie 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS

PesepsHslil ypok. Pabota ¢
bubmmoreka IIOK

67 "TT 7| 1
TEKCTAMH IO TeME "L I0CTOAHHBIH https://m.edsoo.ru/ff0acdc6

3IIEKTPUYECKUM TOK"

PesepBHsiit ypok. Paborta ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 2 145
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https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Konrpoabnpie  Ipakriieckue fl[:;:EHHﬂ gg[?al;zi:fenbﬂue
padoThI padoThI pecypen

1 MexaHuyeckoe JTBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpellHsAsl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHye yCKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

okpyskHocTu. [lepron u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBeiit 3akoH HeroToHa. BekTop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E::fsj?;r%?:(;{sac)gﬁlllfanecaZ
16 Pemenne 3amau nmo teme «Cuna
YOPYTOCTH
JlabopatopHas T
17 <<OHpI;Ze?II;HiIeF:If§:TI?OCTI/I bubmotexa [JOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuiia bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'[pI;Z[CJ'II;HI/IC I:<03(1)(b14L1HeHTa bubmmorexa OK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amay mo teme "3aKOHEI Butmmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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
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https://m.edsoo.ru/ff0afb8e

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MageHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koudpepenuus "/[Bmkenue ten
BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["anakTuku"

24

25

Pentenue 3amau mo teme "Cuia
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHNYCCKasA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmenT cusl. LlenTp Tsxectu

Pemenue 3aga4d mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBka K KOHTPOIBHOM paboTe
o TeMe "MexaHn4uecKoe IBUKEHUE.
Bzaumoneticteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponbHast pabora o Teme

30 "MexaHn4yecKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"
HNmnynsc Tena. UMItyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3auUMOJICUCTBUE
Pemenue 3agau mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIryJibca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0a8A

35 PaboTa cutbl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHOU MOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPT UM

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
Brinyxnennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTh
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MIPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoIeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«Omnpenenenue 4acToThl ¥ Mepuoa
KoJIeOaHUH MPYKHHHOTO MAasITHHKA)

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH NepuoJia KojaeOaHmi
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BosiHbL. CBONCTBa
MeXaHUYeCKuX BOJIH. [IpoonbHbIE U
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

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

49

VYpok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3ByK. Pactipoctpanenue u
OTpaKeHHE 3BYKa



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

51

VYpok-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHius "YIIbTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHndeckue KoueOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB SJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTts cBeta. BomHOBBIC bubmmorexa [JOK
N https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHMsI CBETa
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcnonp30BaHue MojaHoOro bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MPENOMIIEHUS] CBETOBOTO JIyda OT
yTJia maJIeHus Ha TpaHuiie "BO3ayX-
cTekno""
VYpok-koHpepeHIus
"Hcnonp30BaHNe NOIHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3f2c
69 [Moctpoenne n3obpakeHuH B IMH3aX bubmmorexa LHOK

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenre GoOKyCHOTO

bubmuorexa [JOK

70 PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e

79 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenus "JlepexTs
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbrtel HetoTona. CrokeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas pabota "OMbITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
uX HaOJIOICHUU Yepe3 [BETOBbIE
bunbTper"
VYpok-npaktukyM "BomHoBbIE

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u quppaxaus”

77 OmneiThl Pesepdopaa v mranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie 1 NIOrJIOICHUE CBETA

. bubnmoreka [JOK
79 atomoMm. KBanTsl. JInneliuaTeie httos://m.e dsogru If0c14dc
CIEKTPBI
80 Ypok-npaktukym "HaGmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoaxTuBHOCTE U €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hyxiionnas mozeins https://m.edsoo.ru/ff0c18ac
83 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
H3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 ITepuon nomypacnana
Ypok-KoH(pepeH s
86 "I?annoaKgIBli{H? U3IIy4EeHUS B bubmmorexa [TOK
| https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakiuu. 3aKOHBI
87 COXIf)aHeHIESI 3apsI0BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
88 DHeprus CBSI31 aTOMHBIX SITIED. bubnmnoreka [JOK
CBs13b MacChl U SHEPTHH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau o reme "Anepuoie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepenmus "Anepnas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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paauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KoHnTtponbHas pabota 1o teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOThI 1O KypC bubmorexa HOK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
IToBTOpenue, 0600IIeHNE. Perenune
95 ACYCTHBIX M KAYECTBEHHBIX 3aa4 bubmorexa HOK
P | ! https://m.edso0.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCH
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 0600eHNe. Permenune
97 ACYCTHBIX M KaYECTBEHHBIX 3a7a4 bubmorexa HOK
P | " https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbIe pabOTHI IO KypCy

"CeToBBI€E ABICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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