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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢gu3uke Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE IOJIOXEHUN M TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE
OCHOBHOM 0oOpa3oBarelbHON TporpamMMmel, mpeacraBieHHbx B @I'OC OO0, a Takxke ¢
yu€toMm QeaepanbHON paboueil mporpamMmbl BocnuTaHusi 1 KoHueniuu npenogaBaHus
yueOHoro npeameta « Duznkay.

Copepxanue mporpaMMbl 10 (HU3MKE HampaBlIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYUYHOI TPaMOTHOCTH OOYYaIOIIMXCSl M OpPTraHU3alUI0 M3y4dyeHUs (U3HKU
Ha JEesATENbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4YHUTHIBAIOTCS BO3MOXKHOCTH
yaeOHoro mpeamera B peanmuzauuu TpeboBannit PI'OC OOO x MIaHUPYEMBIM
JUYHOCTHBIM W METANpeIMETHBIM pe3ysbTaTaM OOYYEeHHMs, a TaKkKe MEKIIPEIMETHbBIC
CBA3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOIO OOLIETro
o0pa3zoBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro marepuana mo
rojgam obydeHwus (o Kiaccam), IpejiaraeT NpUuMEpPHYI0 MOCIe0BATeIbHOCTh U3YUCHHS
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COJIEPKaHUSI M YUETE€ BO3PACTHBIX
0coO0eHHOCTEN 00YYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboraHa ¢ HEIbIO OKa3aHHUS METOJUYECKON MOMOIIIH
YUHUTEIIO0 B CO3/IJaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

du3uka SBISIETCS CHCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYyUHBIX YYEOHBIX
NPEeIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBIICHUM,
U3y4aeMbIX XUMHUEH, Ouoyioruel, acTpoHoOMHelW W (Qu3ndyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAyYHYI0 KapTUHY MHpa, MPEAOCTaBIseT Hauboiee sSCHbIE
o0Opa3lbl NPUMEHEHUsS HAy4YHOrO0 METoJla IMO3HaHUsA, TO €CTh CcHocoda MOoTyYeHHs
JIOCTOBEPHBIX 3HAHUU O MUPE.

Onmna w3 TIaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHUs B CTPYKType oOIIero
o0pa3oBaHUsl COCTOUT B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEpeca
K HayKe y 00yJaronimxcs.

Nzydyenne ¢usuku Ha 6a30BOM YPOBHE MPEAINOJaraeT OBJIAJICHUE CIICTYIOIIMMH
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

L4 HAay4YHO OOBSICHITH SIBJICHUAA,



o OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHUS;

o MHTEPNPETUPOBATh JAHHBIC U MCIIOJb30BaTh HAYUHbIC JI0KA3aTEIbCTBA IS
MOJIyYEHUS BHIBOJIOB.

enu n3yuenust GU3MKH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs OMpPEIeICHbI
B Konnenmuu mnpenogaBanus ydeOHOro mnpenMera «®Puszmka» B 00pa3oBaTebHBIX
OpraHu3aIusaX Poccuiickoit Oenepannu, PECATN3YIOLINAX OCHOBHEIE
001eoOpa3oBaTebHbIE  TIPOTPaMMBI, yTBepKIE€HHON  pemiennemM  Kosuterun
MunuctepctBa npocsemienus Poccuiickoit enepanuu (mpotokon ot 3 nexadpst 2019 r.
No TTIK-4BH).

Heau uzyyeHuss GpU3UKMU:

o npuoOpeTeHne HHTEepeca M CTPEeMJICHHS OOyJarolmuxcs K HaydHOMY
W3YUYEHHUIO MPUPOBI, PA3BUTHE UX MHTEIJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (HOpMUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

o dbopMHupOBaHNE HAYIHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTpOeHHUs MaTepuu U GyHAaMEHTATbHBIX 3aKOHOB (DU3UKU;

o dbopMHUpOBaHUE MPEACTABICHUH O PO (U3UKH IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHA;

o pa3BUTHE  TPEJICTABICHUH O  BO3MOXHBIX  cdepax  Oymymieid
npodecCuOHANBHON JESITEIbHOCTH, CBI3aHHOW ¢ (DM3HMKOM, TOJITOTOBKA K JalTbHEHIIeMy
00y4YEHHIO B 3TOM HampaBJICHUU.

JlocTrkeHne ITHX 1ieJel mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOIIIErO
o0Opa3zoBaHusi 00€CTICYMBACTCS PEIICHUEM CIEIYIONIUX 3a/1a4:

o npuoOpeTeHne 3HaHWM O JHUCKPETHOM CTPOSHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne YMEHHI OMUCHIBATh U OOBACHITH (DU3NUYECKHE SIBICHUS C
MCII0JIb30BAHUEM OJIYYEHHBIX 3HAHUN;

o OCBOCHHE METOJIOB pEIIeHUs TMPOCTEUIINX pacdyETHBIX 3a7ad  C
UCIIOIb30BaHHEM (U3UYECKUX MOJIeNIeld, TBOPUYECKUX M MPAKTHKO-OPUEHTHPOBAHHBIX

3a7a4;



J pa3BUTHE YMEHUN HAONIOAATh MPHUPOIHBIE SBIICHUS W BBIIOJHSITH OIBITHI,
nabopatopHble pabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C MCIOJIb30BaHUEM
U3MEPUTENBHBIX MPUOOPOB;

o OCBOCHHE TPUEMOB paboTHl ¢ MHpOpMaIuel (QUINYECKOTO COAEpIKaHUS,
BKJItOUass MHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHHUSIX (PU3UKH, aHATU3 U KPUTHUECKOE
OlICHMBaHUE UH(POPMALIUU;

o 3HaKOMCTBO cO cepamu MpodeccHoHaATBLHON AESITeNbHOCTH, CBI3aHHBIMU
¢ (U3HKOW, W COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
buznueckoi HayKH.

Ha wusyuenue ¢usuku (6a30BbId ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanust oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 gacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HezIel0).

[Ipemmaraemelii B mporpamme 1o (¢U3MKE MEpedeHb JadOpaTopHBIX padoT u
OTBITOB HOCHUT PEKOMEHJATEIbHBI XapaKTep, YYHUTEIb JeNaeT BBIOOp NpOBEICHUS
7a00paToOpHBIX pabOT W OMBITOB C YYETOM HWHIAUBUAYATBHBIX OCOOCHHOCTEH
o0ydJaImuxcsi, CHUCKAa OJKCHEPUMEHTANBHBIX 3aJlaHui, TpeiaraéMblX B paMKax

OCHOBHOT'O IroCydapCTBCHHOT'O 3K3aMCHa I10 (1)I/ISI/IKC.



COJEP/KAHUE OBYYEHUASA

7 KJIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUYM OKPY KAIOLIEro MUpa.

O®uzuka — Hayka o 1npupoze. SABneHus npupoabl. DuU3UUECKUE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BeIWYMHBL. M3Mmepenue ¢usmdeckux BenudyuH. Dusnyeckue
npu6opsl. [lorpemHocts u3MepeHuit. MexyHapoHas cuctemMa eInHuIlL.

Kak ¢usmka w japyrme  ecTeCTBEHHbIE HAayKH  H3y4YalT  MPUPOY.
EcTecTBeHHO-Hay4YHBIM METO] MTO3HAHUS: HAOJI0ICHNE, TOCTAHOBKA HAyYHOT'O BOIPOCA,
BBIJIBIDKEHUE THUIMOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII01aeMOTO

seienus. Onucanue (bI/ISI/I‘-IeCKI/IX SIBJICHUM C TTIOMOILIBIO MOJICJICH.

Hemoncmpayuu.

1. MexaHu4yeckue, TeIUIOBbIE, DSJICKTPUUYECKHWE, MAarHUTHbBIE, CBETOBBIC
SIBJICHUSI.

2. duznyeckue MPUOOPHI M TPOIEeaAypa MPSIMBIX HU3MEPEHUN aHAJIOTOBBIM H

MG pOBBIM TTPHOOPOM.

Jlabopamopnuie pabomut u onvimel.

1. Onpenenenue LEHbI JENEHUS MIKaIbl K3MEPUTEIHLHOTO Mproopa.

2 W3mepenue paccTossHUM.

3. N3mepenune o0bEMa )KUIKOCTH U TBEPIOTO Tela.

4 OmnpeneneHue pa3MepoB MajibIX TeIl.

S. N3mepenue Ttemneparypbl NpU HOMOLIM JKUJIKOCTHOTO TEPMOMETpa M
JaTYMKA TEMIIEPATYPBHI.

6. [IpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: AATBHOCTH MOJETA
IIapHKa, MyIIEHHOTO0 TOPU30HTAIBHO, TEM 0O0JIbIIe, YeM OO0JIbIIIe BHICOTA MYCKA.

Pasnen 2. IleppoHayajbHble CBeCHUS 0 CTPOCHUM BelleCTBa.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, MX pazMepbl. ONBITHI, T0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BELIECTBA.

JIBukeHnne yactul BemiecTBa. CBsA3b CKOPOCTH  JIBUJKEHHS  YacTHIl C
Temrneparypoidl. bpoyHoBckoe nBmxkeHue, auddysus. BzaummonelicTBue dYacTuIl

BCIICCTBA: NPUTAKCHNUEC U OTTAJIKUBAHUC.



ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHHE TIa30B, JKUIKOCTEH M TBEPABIX
(kpucTaIMueckux) Tel. B3auMOCBsA3b MeXaAy CBONCTBAMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX W HUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. (OcoOeHHOCTH

arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. HaG6mronenrne 6poyHOBCKOTO ABHKEHUS.

2. HaGntonenue nuddysuu.

3. HaGnronenue SIBJICHUH, O0OBACHAIOIINXCS MIPUTSHKEHUEM WJIH

OTTaJIKMBAaHHUCM 4YaCTHUIl BCIICCTBA.

Jlabopamopnuie pabomut u onvimel.

1. Ounenka nguaMeTrpa aTroMa METOJOM  psiIoB  (C  HCIOJIb30BAaHUEM
dboTorpaduii).

2. OMnBITHI IO HAOIIOICHUIO TETIOBOTO PACIIMPEHUS TA30B.

3. OnBITH IO OOHAPYKEHUIO TEHCTBUS CHJT MOJICKYJISIPHOTO TIPUTSDKEHUS.

Pa3nen 3. /IBukeHue M B3aMMOIeCTBHE TeJl.

MexaHnuueckoe JBH)KEHHE. PaBHOMEpHOE U  HEpPaBHOMEpPHOE JBUKECHUE.
Cxopoctb. CpefHsisi CKOPOCTh ITPU HEPABHOMEPHOM JABUKEHUU. Pacy€T myTu U BpeMeHU
JIBUKEHUSL.

SBnenne wHepuuu. 3aKOH UWHepuUMU. B3aumonelcTBue Ten Kak IMpUYMHA
M3MEHEHUsI CKOPOCTH ABMXEHHUs Tel. Macca kak mepa mHepTHOCTH Tena. [lmoTHocTh
BeniecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYH B €IMHULIE 00bEMA BELIECTBA.

Cuia KaK XapakTepUCTUKA B3auMOJeNUcTBUS Ten. Cuia ynpyrocta U 3akoH ['yka.
N3mepeHune cuiibl ¢ MOMOIIBI0 IMHAMOMETpA. SIBIeHUE TATOTEHUs U cuiia Tskectu. Cuna
TSODKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CiioxkeHne cuil, HalpaBJICHHBIX
no oaHou mpsimoil. PaBHoxeictByromas cui. Cuna TpeHus. TpeHUE CKOJBXKEHHS U

TpEeHUE NMOKos. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HabnoneHrne MexaHM4ecKoro JBUKEHUS Tela.

2 N3mepenue CKOpoCcTH NPSAMOJIUHEUHOTO IBUKCHUS.

3. HaGuroneHne siBIeHUs] HHEPIUH.

4 Habmronenre n3aMeHeHus! CKOPOCTH MPU B3aUMOJCHCTBUU Tell.



o. CpaBHeHHE MacCC MO B3aUMOJICUCTBUIO TETI.

6. CrnoxxeHue cuil, HalpaBJICHHBIX IO OJJHOM IPSIMOi.

Jlabopamopnuie pabomut u onvimel.

1. OrnpeneneHne CKOpOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapHKa B KUAKOCTH,
MOJIETH 3JIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

2. Omnpenenenue cpenHeil CKOPOCTU CKOJIbKEHUs Opycka WIM IIapuka Io
HAKJIOHHOM IJIOCKOCTH.

3. Ornpenenenue IOTHOCTU TBEPAOTO TeENA.

4, OnpIThI, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTb pacTshkeHUs (aeopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHITBI.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paspnen 4. laBiienne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

Hasnenne. CrnocoObl yMEHbIIEHUS M YBEIWYEHMs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS Tra3a oT 00bEéMa, TemrepaTypsl. [lepenaua naBieHus: TBEPIBIMU
TeIaMHu, KUAKOCTAMM M Ta3zaMu. 3akoH Ilackansa. IlHeBMaTWyeckne MalIUHBI.
3aBUCUMOCTh JIaBJICHHSI JKHAKOCTH OT TJIyOWHBIL. ['HapocTaTH4ecKuid mMapagokc.
Coobmaromuecs: cocyabl. [ uapaBmnyeckne MEXaHU3MBbI.

AtMocdepa 3emnn u atmocepHoe naBiieHue. I[IpUyuHBI CyIIECTBOBAHUS
BO3yIIHOM 06omouku 3emiu. OnbiT Toppudennu. M3mepenne arMochepHOro 1aBieHusl.
3aBUCUMOCTb aTMOC(EPHOI0 AABIECHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr mis
U3MEpEeHUs: aTMOC(EPHOTO JABICHHUS.

JleicTBUE KUJKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Tesno. BrITalkuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3gyxomnaBanue.

emoncmpayuu.

1. 3aBUCHUMOCTD JIABJICHUS Ta3a OT TEMIIePaTyPhI.

2 [lepenava naBieHus )KUAKOCTHIO U Ta30M.

3 Coo01maronmecs: CoOCy/ibl.

4, I'mapaBamueckuii mpecc.

3) [IposiBinenue aericTBUs aTMOC(HEPHOTO 1aBICHHS.



6. 3aBUCHUMOCTD BBITAIKUBAIOLIEH CUIIBI OT 00bEMA MOrPY>KEHHOM YacTH Tefa
Y IJIOTHOCTHU XKUJKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITCCHEHHOMN KUJIKOCTH.

8. VYcnoBue miaBaHus Teil: IJIABaHUE WJIU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEMN TEIA U AKUJKOCTH.

Jlabopamopnuie padomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B
YKUJKOCTh YaCTH TeJa.

2. Omnpenenenue  BBITAIKMBAIOUIEH  CUJIbL, JEHCTBYIOIIEW Ha  Telo,
MOrPYKEHHOE B HKHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOIIECH CUJIbI, TEUCTBYIOIIEH HA TEJO
B JKHJIKOCTH, OT MacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYNKEHHON B KUIKOCTh YaCTH Teja U
OT IUIOTHOCTH >KHJIKOCTH.

5. KoHcTtpynpoBanue apeomeTpa WM  KOHCTPYUPOBaHUE JIOAKH U
OITpeJIeIIEHUE €€ TPY30I0IbEMHOCTH.

Paspnen 5. Pabora 1 MOIIHOCTB. JHEpPrusi.

Mexanunueckast pabota. MOLTHOCTb.

[IpocThie MeXaHU3MBI: pbIvar, OJIOK, HaKJIIOHHAs MI0cKocTh. [IpaBuio paBHOBecus
pbruara. IlpumeHeHue mpaBwia paBHOBECUs] pbluara K OJIOKY. «30JIOTOE MPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  sHeprusi. KuHeTnueckas Y NOTEHLMalbHAs  DHEPrusl.
[IpeBpanieHue OMHOrO BUJA MEXaHWYECKOM HDHEPTMM B JAPYrod. 3aKOH COXPaHECHMS
SHEPIrUH B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimul.

1. Omnpenenenue pabOThI CHIIBI TPEHHSI TTPH PABHOMEPHOM JIBIDKCHHUH Tella 110
TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBHil paBHOBECHUS pblyara.



3. N3mepenune KIIJ[ HaKIOHHON IIIOCKOCTH.

4, N3yueHne 3aKk0Ha COXPaHEHHS] MEXaHUYECKON SHEPTUH.

8 KIIACC

Pasnen 6. TensioBble siBJICHUS.

OCHOBHBIE  TIOJIOKEHHUS  MOJEKYJISIPHO--KUHETUYECKOW  TEOPUU  CTPOCHUS
BellecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJI. ONBIThIL, TOATBEPKAAIOIINE OCHOBHBIE
MOJI0KEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU.

Mopnenun  TBEPAOrO, SKUAKOTO W ra3000pa3HOTO COCTOSHMM  BEIIECTBA.
Kpucrannuyeckue u amopdubsie Tena. OObsSCHEHHWE CBOWMCTB Ta3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO--KUHETUYECKOM Teopun. CMaurBaHUE
Y KalWUISIpHbIE sIBJIEHUs. TelIoBOe paclIUpEHNE U CKATHE.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHS YACTHII.
Buytpennsisi sHeprus. CriocoObl M3MEHEHUS BHYTPEHHEW SHEpruu: Tervlonepeaada u
coBepuieHHe paboTel. Buasl Teruonepenayu:  TEIUIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4CHHE.

KonudectBo TemnoTsl. YjaenbHas TEIUIOEMKOCTh BellecTBa. 1emaooOMeH W
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIuioBoro OanaHca. IlnaBneHue um oTBeplieBaHUE
KPUCTANTMYECKUX BEHIECTB. YAelbHas TemioTra TIuiaBneHus. [lapooOpasoBanue u
koHaeHcauus. HMcmapenuwe. Kunenue. VYnienpHas — Temsiota  napooOpa3oBaHUS.
3aBUCHUMOCTD TEMIIEPATYPhl KUIIEHUS OT aTMOC(EpPHOTO TaBIICHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y eJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuniumns! padoTs! Terosbix apurareneit KI1/ temmoBoro asurarens. TemmoBsie
JIBUTATEJIH U 3aIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUs U MPEBPAILCHHS YJHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGronenrne 6poyHOBCKOTO JIBHYKEHUS.

2 Hab6mronenue nuddysun.

3. HaGuroneHue siBieHni cMauMBaHUs U KaIMJUIAPHBIX SIBJICHUM.
4 HaburoieHre TerioBoro paciupeHmst Tedl.



S. W3MmeHeHune naBiieHMs ra3a IpU U3MEHEHHH OOBbEMA M HarpeBaHUM WIIU

OXJIQKICHUU.
6. [IpaBuna nusmepeHus: TeMIepaTypsbl.
7. Bune! Ternonepeayu.
8. OxutakJieHHne Mpy COBEPIICHUU PabOTHI.
0. Harpeanue nipu coBepiieHrH padoThl BHEIIHUMHU CUJIaAMH.

10. CpaBHEHHE TETUIOEMKOCTEHN Pa3IMYHBIX BEILIECTB.

11. HaOnronenue KkuneHus.

12.  HaOGmroaeHue MOCTOSHCTBA TEMITEPATYPHI IIPH TIIaBICHUH.
13. Mojenu TEIIOBBIX IBUTaTENEH.

Jlabopamopnuie padomut u onvimel.

1. OnbITHl IO 0OHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
2. OnbITHI O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WIIM caxapa.
3. OnpiTel 110 HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHMsI Ta30B, KUIKOCTEH U

TBEPIBIX TEI.

4, OmnpeneneHue naBieHUs BO3lyXa B OAJIJIOHE HITIPHIIA.

S. OnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh JaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUS WIH OXJIAKICHHUS.

6. [IpoBepka rumnoTe3sl JUHEWHONW 3aBUCUMOCTH JUITMHBI CTOJOMKA JKUIKOCTH
B TEPMOMETPHUECKON TPYOKE OT TeMIlepaTyphl.

7. HaGnronenne w3MeHeHUsT BHYTPEHHEW DJHEPruM Tella B pe3yibTaTe
TEIUIoNepe1auu U pabOThl BHEITHUX CHIL

8. HccnenoBanue sIBICHHS TEIIOOOMEHA MpPH CMEIIMBAHUU XOJIOJHOW U
ropstyeii BOJIBI.

0. Omnpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOAOW  MpH
TEIJI000MEHE ¢ HarpeThIM METAJUIMUECKUM ITAITUHIPOM.

10.  Ompenenenue yaenbHOHN TEIOEMKOCTH BEUIECTBA.

11.  HccnenoBanwue mpoliecca HCTIApECHHUS.

12. OrnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3/1yXa.

13. OmpeneneHue yaenbHON TETUIOTHI IIJIABICHHUS JIH/A.

Pasznen 7. DuekTpuyeckue 1 MATHUTHBIE SIBJICHHSA.



Onektpuzanusa Tel. JlBa poja 3ieKkTpuyeckux 3apsgoB. B3aumopelictBue
3apsOKCHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTD CHITBI B3aMMOJICHCTBUS 3apsHKCHHBIX TeTl
OT BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXK]Y TEIaMu).

DnekTpuyeckoe Tone. Hanpsok€HHOCTh  dyieKTpuyeckoro modsd. [Ipunuun
CYNEpHO3ULIUH IEKTPUUYECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu »siekTpuyeckux 3apsAioB. DJIEMEHTapHBIM DJICKTPUUYECKUNA  3apsijl.
Crtpoenue aroma. [IpoBOAHMKH M AMAIEKTPUKUA. 3aKOH COXPAHEHUS SJECKTPUUYECKOTO
3apsija.

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. ICTOUHUKH
MOCTOSTHHOTO TOKa. JleHMCTBHS DJIEKTPUYECKOTO0 TOoKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJEKTPUYECKHUI TOK B JKMIKOCTSIX U ra3ax.

Onekrtpruueckas nenb. Cuina Toka. JJIeKTpuyeckoe HanpsbkeHne. CONpOTUBIICHHE
MPOBOJHUKA. YJIEJTbHOE CONMPOTUBJICHHE BemecTBa. 3akoH Oma I ydacTka IIeIu.
[TocnenoBarenbHOE U MAPAIIIETbHOE COCTMHEHUE MPOBOTHUKOB.

Pabota w®m MoONIIHOCTH DdJEKTpUYeCcKoro Toka. 3akoH Jkoyms—JIeHma.
DJIeKTPUUECKUE MMM W IOTPEOUTENM JIICKTPUYECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHuThl. B3auMOJENCTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MarauuTHoe mosie 3eMJIM U €ro 3HauYeHWe I Ku3HA Ha 3emie. OnbeIT Jpcrena.
MarHuTHoe Mojie 3NEKTPUYECKOro Toka. [IpuMeHeHue 31eKTpPOMarHuTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO TOJS HA TMPOBOJAHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSIHHOIO
ToKa. Mcnosb30BaHWE DJIEKTPOABUTaTENIed B TEXHUYECKUMX YCTPOMCTBaAX MW Ha
TPaHCIOPTE.

OnbiTel @apages. fBiaeHUE BIEKTPOMarHUTHOW WHAyKIuU. [lpaBuno Jlenua.
OnekTporeHepaTop. CrocoObl MOTyUYeHHS dIEKTPUUSCKON SHEPTrUun. DISKTPOCTAHIIUN Ha

BO300HOBIISIEMBIX HCTOYHHUKAX OHCPTHUH.

Hemoncmpayuu.

1. DJIeKTpU3anus Tel.

2 JIBa pozia dIEeKTpUUYECKUX 3aps0B U B3aMMOIECUCTBUE 3aPSKEHHBIX TEIL.
3. YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

4 DJIeKTpocTaThyecKass MHIYKIHUS.



3aKOH COXpaHEHUs NIEKTPUUECKUX 3apsI0B.
[TpoBOHUKHY U TUANEKTPUKU.
MoenrpoBaHue CUIOBBIX JJUHUHM 3JIEKTPUUYECKOTO MOJIS.

McTOYHMKY TOCTOSIHHOTO TOKA.
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JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DIIeKTPUUECKUHN TOK B KUIKOCTH.

11.  T'a30Bblii pa3ps.

12.  W3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHnue 3IeKTPUYECKOTO HANPSKEHUS BOJIBTMETPOM.

14.  Peocrtat u Mara3uH CONpPOTUBIICHH.

15.  BsaumopeicTBHE MOCTOSHHBIX MAarHUTOB.

16.  MonenupoBaHre HEBO3ZMOXHOCTH Pa3CIICHUS ITOJIFOCOB MarHUTA.

17. MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmmwiT Dpcrena.

19.  MaruauTtHoe nojie ToKa. DIeKTPOMarHur.

20.  [le¥icTBME MarHMTHOTO TOJIS HA IPOBOJAHHK C TOKOM.

21.  DJeKTpoABHUTATETH MOCTOSHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS ICKTPOMArHUTHOW WHIYKITHH.

23. OmnbiTel Dapajes.

24.  3aBHCHMMOCTh HaNpPaBJICHHUS WHAYKIMOHHOTO TOKAa OT YCIOBUU €ro
BO3HUKHOBEHHSI.

25.  DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimel.

1. OneITel 1O HAOMIOJMCHUIO DJICKTPU3AIMHM TEJl HWHIYKIUEH W TpHU
COTPUKOCHOBEHUH.

2. HccnenoBanue JCHCTBUSA AJIIGKTPUYECKOTO TIOJISI HA TIPOBOJHHMKU U
JTUDIICKTPUKH.

3. COopka u mpoBepKa pabOTHI IIEKTPUUECKOM IEMH MOCTOSIHHOTO TOKA.

4, W3mepenue u peryaupoBaHue CUJIbI TOKA.

S. W3mepenue u perympoBaHue HapsHKCHUS.



6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO YEpPeE3 PE3UCTOp, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

7. OnpIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUIECKOTO
COMPOTHBIICHUS TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAAM TONEPEYHOTrO CEUeHUs U
MaTepuana.

8. [IpoBepka mpaBMiIa CIOXKEHHS HAIMPSHKEHUH TPH  MOCIEN0BATEIbHOM
COEJIMHEHUH JABYX PE3UCTOPOB.

0. [IpoBepka mpaBuia [ CWIbBI TOKa MPU TapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10.  Ompenenenne pabOTHI IAEKTPUIECKOTO TOKA, UAYIIECTO YEPE3 PE3UCTOP.

11.  OmpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha
pe3ucTope.

12.  HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIAMIOYKY, OT
HaIIpsDKEHUsSI Ha HE.

13.  Ompenenenue KII/I narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMO/JICHCTBUS TOCTOSIHHBIX MarHUTOB.

15.  HM3ydeHune MarHUTHOIO MOJISl MOCTOSIHHBIX MarHUTOB MPH UX 0ObETUHEHUU
U pa3/ieleHuN.

16.  HccnenoBaHue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MarHuTa OoT CUJIbl TOKA M HAlpaBJIeHUs TOKa B KaTYILKE.

18.  M3yuenwue AeiicTBUA MarHUTHOTO IOJISI HA POBOJHHUK C TOKOM.

19.  KoucTtpyupoBaHue U u3ydeHue padoThl SJIEKTPOIBUTATEINS.

20.  WMsmepenue KIIJ[ anexTpoaBuraTenbHON yCTaHOBKH.

21.  OnbITBl 1O UCCIEAOBAHUIO SIBJICHHUS DJIEKTPOMArHUTHOW HWHIYKIUU:
UCCIIeIOBaHUE U3MEHEHUN 3HAYEHUS U HAMpPaBJICHUS WHIYKIIMOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe  JIBM)KeHHME. MarepuanbHass — Touka. Cucrema  orcuéra.

OTHOCHUTENNHLHOCTH MCXaHHYCCKOI'O JBHKCHHA. PaBHOMCpHOC HpﬂMOHHHeﬁHOG



nemxeHue. HepaBHoMepHOoe mpsiMoiinHelHOe nBHkeHHe. CpenHsss M MIHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMONIMHEITHOE JIBIkeHre. CBOOOIHOE MajicHUE.
OmnbiTel ['anunes.

PaBHOMepHOE nBHKEHHME N0 OKpyxHOocTH. [lepmon u uyacrota oOparieHwus.
Jlunelinas u yrioasi ckopocTh. LleHTpocTpeMUTenbHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoy 3akoH Hserorona. Tperuit 3akoH HsroroHa.
[IpuHUMI Cyneprno3uLUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuia TPEHHUS CKOJIBXKEHHUs, Chja
TPEHUS MOKOS, TPYTUe BUIBI TPCHHUS.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOpEHUE CBOOOIHOTO MaIEHUS.
JBmxenne mianetr Bokpyr Connua. IlepBasg kocmuueckas ckopocTb. HeBecomocTs
NepEerpy3KHu.

PaBHOBecue MmatepuanbHOM TOUKH. AOCOmOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEILUIEHHOM OChIO BpalleHusi. MOMEHT cuiibl. L[eHTp TsxecTu.

Nmnynec Tena. M3menHenue ummynbca. WMmynbc cuibl. 3aKOH COXpPaHEHHS
UMITyJIbCa. PEakTUBHOE NBHKECHHE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cul TSXKECTH, yNPYrocTH, TPEHHUS.
Cas13b sHepruu u padoTsl. [loTeHIManbHast 3HEprus Tena, NOJHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHnnanbHas sHeprus cxxatou npyxuHsl. Kunernueckas sueprust. Teopema o

KMHETUYECKON DHEPTHUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

1. HaGnronenne MexaHHYECKOTO JBUKEHHS Tella OTHOCHTEIHHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHMEe TyTell W TPaeKTOpPUN JBUXKEHUS OJHOTO M TOTO K€ Tena

OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.
3. W3mepeHue CKOpOCTH U YCKOPEHHUs IPSMOJIMHEUHOTO IBUKCHUS.
4. HccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHUS.

o. Halntonenre qBUXKEHUS Tela 10 OKPY>KHOCTH.



6. HaOnroienne MexaHnueckux sIBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETA

«Tenexkay IIpu eé PAaBHOMCPHOM MU YCKOPCHHOM IABWXXCHHH OTHOCHUTCIBHO KaOuHeTa

(bu3uKH.

7. 3aBUCHMOCTb YCKOPEHHs Tella OT MacChl Tela U ACUCTBYIOLIEH Ha HETro
CHJIBL

8. HaGmroieHrne paBeHCTBA CUII IIPU B3aUMOJEHCTBUHU TEIL.

9. M3meHeHne Beca Tela Ipu YCKOPEHHOM [IBUKCHHH.

10.  Ilepenaya ummnyinabca IpHU B3aUMOJICHCTBUU TeJ.

11.  TIpeoGpa3oBaHus IHEPTUU MPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHe UMITyJIbCa TIPU HEYIPYTOM B3aUMOICHCTBHH.

13.  CoxpaHeHue uMITyJibca MpHu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnronenre peakTHBHOTO JBUKEHUS.

15.  CoxpaHeHue MEXaHMYECKOW YHEPTUU MPU CBOOOTHOM IaJICHUH.

16. CoxpaHeHHE MEXaHMYECKOW SHEPTUM MPH JBUKECHUU Tea MOJ ICHUCTBHEM
MPY>KUHBI.

Jlabopamopnuie padomut u onvimel.

1. KoHcTpynpoBanue Tpakrta [uisi pasroHa M JAJIbHEHIIETO PaBHOMEPHOTO
JIBIDKECHHUS 1IapUKa VI TEJIEKKH.

2. OrnpeneneHue cpeaHeld CKOPOCTU CKOJBXKEHUS OpycKa WM JBHKCHHS
1apvKa Mo HaKJIOHHOM TIOCKOCTH.

3. OmnpeneneHne YCKOPEHHUSI Tella NPU PABHOYCKOPEHHOM JIBUKECHHH 10
HAaKJIOHHOM IJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTM MYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.

o. [IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HayaJlbHOW CKOPOCTHU MYTH OTHOCSTCS KakK PsAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJMHAKOBBI.

6. HccnenoBanvne 3aBUCHUMOCTH CWJIbI TPEHUSI CKOJIBKEHUS OT  CHJIbI
HOPMAJIBHOTO JIaBJICHHUSI.

7. Onpenenenne ko3 HULIMEHTA TPEHUS CKOJIBKECHHS.

8. Ornpenenenue )XECTKOCTU NMPYKUHBI.



0. Ornpenenenne padOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBUXKEHHUH Teja Mo
TOPU30HTAILHON TTOBEPXHOCTH.

10.  Ompenenenue pabOTBHl CWJIBI YIOPYrOCTH TMPU TOIBEME Tpy3a C
HCIOJIb30BAHUEM HETIOABUKHOTO U TTOJIBU’KHOTO OJIOKOB.

11.  H3ydeHue 3aK0oHA COXpaHEHUS SHEPTHUHU.

Pa3gen 9. Mexannueckue Ko1e0aHUA U BOJIHBI.

Konebarensnoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUU: TEPHO/I,
4acToTa, amIuITyAa. MareMaTHdecKud U TPYXKUHHBIM MasTHUKU. [IpeBpaieHue
HHEPrUM MpH KoiebaTeIbHOM JBUKEHUU.

3aryxatomue kosebanus. Beinyxaenubsie konebanus. Pezonanc. Mexanuueckue
BoyiHBI. CBoOMCTBa MexaHuueckux BOJH. [IpomonbHble W TonepeyHble BONHBL. J[muHa
BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHHUs. MeXxaHW4YecKHe BOJHBI B TBEPAOM Tele,
CEHCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHA. Otpaxenue 3Byka. WHppazByk u

yIbTPa3BYK.

emoncmpayuu.

1. HaOmronenne komeOaHuii Ten moa JEUCTBUEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3 HaGnronenne BeIHYKIEHHBIX KOJIeOaHUN U pe30HaHCcA.

4, PacnipoctpaneHue npoaoiabHbIX U MONEPEYHbIX BOJIH (HA MOJIETH).

5 HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTHYECKU PE30HAaHC.

Jlabopamopnuie pabomst u onvimel.

1. OnpeneneHue 4YacTOThl M TEpHOJA KOJEOaHWM  MaTeMaTHYEeCKOTO
MasTHHKA.

2. OmnpeneneHue 4acTOTHl U TIEpUOAa KOJICOAHHI MPY>KUHHOTO MasTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TEpHoJia KOJIeOaHUN MOJIBEIICHHOTO K HUTH

rpysa OT JUIMHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH MEpHOa KOJICOaHUN MPYKUHHOTO MasTHUKA

OT Macchl rpysa.



o. [IpoBepka HE3aBUCHMOCTH TEpHOJia KoJeOaHUW Tpys3a, MOJIBEIICHHOTO K
HUTH, OT Macchl Ipys3a.

6. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KojeOaHui
NPYKUHHOTO MAasiTHUKA OT MAcChl IPpy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenune yckopeHusi CBOOOIHOTO IMaICHUS.

Pa3znen 10. DiieKTpOMarHuTHoE MoJjie U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE ToJIE. DeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama  snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKkopocTs cBeTa. BOoIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.
1. CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomut u onvimel.

1. W3ydeHre CBOMCTB SIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOUIBHOTO
tenedoHa.

Pa3znen 11. CBeTOBBIC SIBJICHUS.

JlyueBass monmenb cBera. Mcrounuku ceta. [IpssMOIMHENHOE pacrpOCTpAHEHHE
ceeta. 3atMenusi Connua u Jlywsl. Otpaxenne cBeta. Ilmockoe 3epkano. 3akoH
OTPa)KEHHUSI CBETA.

[Ipenomiienne cBera. 3akoH npenaomiieHus ceeta. [lomHoe BHyTpeHHee oTpakeHue
cBeta. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHUSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xop nydeii B nuH3e. OnTrueckas cucreMa doToarnmnapara, MUKpPOCKONa U
teneckorna. ['11a3 kak ontudeckas cucrema. bam3opyKkocTs ¥ TalbHO30PKOCTb.

Paznoxenne 6enoro ceeta B ciektp. OnbiTel HptoToHA. CliOXKEHNE CIIEKTPAIbHBIX

uBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

1. IIpsAMosMHENHOE pacIIPOCTPAHEHUE CBETA.

2 OTtpakeHue cBera.

3. [Tomyuenne n300pakeHNii B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
4 [IpenomiieHue cBera.



Onruueckuii CBETOBOI,.
Xon tydeit B coOuparoIieit JInH3e.
Xox JIyde B pacCEUBAIOLICH JIMH3E.

[Tonydyenue n300pa>keHU ¢ TOMOIIBIO JIHH3.
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[TpunHumn nefictBus oToanmnapata, MUKPOCKOIIA U TEJIECKOIIA.
10. Moerns riasa.

11.  PaznoxeHue 6eyoro cBeTa B CHEKTP.

12.  Tlonydenue 6enoro cBeta MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH yIja OTpPaKEHUs CBETOBOrO Jiyda OT yrja
najcHUs.

2. N3ydenne xapakTepUCTUK U300pakeHHsI PEMETA B INIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMJICHHS] CBETOBOTO Jy4ya OT yria

NMaaCHUsA Ha T'paHUIC «BO3AYX—CTCKIIO».

4. [TomyueHue N300pakKeHUI C TIOMOIIBI0 COOUPAOIIEH JTUH3BI.

5. OmnpeneneHue QOKYCHOTO PACCTOSIHUS U ONTUYECKON CHUIIBI coOMparomien
JIMH3BI.

6. OMnBITHI TIO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OneITEl IO BOCHPHUATHIO I[BETA MPEIMETOB TMPH HMX HAOJIOJCHUU 4Yepes

[[BETOBBIC (DUITBTPBHI.

Pa3znen 12. KBanTOBBIE sIBJICHUS.

Onwitel  Pezepdopna u maHerapHas Mozenb aroma. Mogjenb aroma bopa.
Hcnyckanue u norsomieHue cBera aroMoM. KBaHThl. JIMHeYaThie CIIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, OeTa- u ramma-usnydenusi. CTpoeHue aTOMHOTO sipa.
Hyxnonnast mogenb aroMHoro siapa. M3oronsl. PagnoaktuBHbie npeBpanienus. [lepuon
nojypacnaga aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsAJIOBOTO U MAacCOBOTO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sifep. CBsI3b MacChl U DHEPruu. Peakuuu CUHTE3a U ACJCHUA
anep. Ucrounnku s3ueprun ConHUA U 3BE3I.

SAnepnas oHepretuka. JIeWcTBUS paJUOAKTUBHBIX H3JIIYYEHHW Ha JKUBBIC

OpTraHU3MBbI.



Hemoncmpayuu.

1 CreKTpsl U3IIyYEHUs U MOTJIONICHUS.

2 CrieKTphl pa3Iu4HbIX Ta30B.

3 CrnekTp Bomopoa.

4, Habironenne TpekoB B kamepe BuibcoHa.

5 PaboTa cuéTunka HOHU3HPYIOMIUX U3TYICHHH.

6 Peructpanus nznydeHus NpupoJHbIX MUHEPAIIOB U MPOTYKTOB.

Jlabopamopnuie padomot u onvimel.

1. HabunroieHre CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE HHEPIUU YACTULBI MO TOPMO3HOMY
nyTH (1o pororpadusam).

3. N3mepenue paanoakTUBHOTO (hOoHA.

IHoBTOpHTEILHO-00001IAKOINIT MOAYIb.

[ToBTOpUTENBHO--00001AIOIIUI MOYJb NpPEIHA3HAUEH A CHUCTeMaTH3aluu U
0000111eHUsT TPEAMETHOTO COACPKAHUS U OMBITA NEATEIHHOCTH, TPUOOPETEHHOTO TMPHU
U3YYCHHH BCero Kypca (u3uku, a Takke /I TMOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 9K3aMEHY MO (PU3HKe ISl 00YyUYaIoIUXCs, BRIOPABIINX ATOT y4eOHBIHN
peaMer.

[Ipn u3y4eHMM NAaHHOTO MOAYJS PEATU3YIOTCS W CHUCTEMATU3UPYIOTCS BHJIBI
NeSITETbHOCTH, HAa OCHOBE KOTOPBIX 0O0ecnednBaeTcsi JOCTHKEHUE NPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yNbTaToOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAay4YHass TI'PAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIIEJOBaHUS
SBJICHUM MPUPOJABI U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBICHITH (PU3UUECKUE SBICHMUS,
OpPUMEHsISl TOJIyYeHHbIE 3HAHMS, pelaTh 3aJadd, B TOM YHCIE KaueCTBEHHbIE U
AKCIIEPUMEHTAJIBHBIE.

[IpuHIMNMAIBHO AESITENbHOCTHBIA XapaKTep AAHHOIO pas3fena peanu3yercs 3a
CY€T TOTO, YTO 0OYYaOIIUECs BHITIOMHSIOT 33/1aHUs, B KOTOPBIX UM MpeJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUI pacrno3HaBaTh U HAYYHO OOBICHATH (PU3NYECKUE
SABJICHUS B OKPY’KAIOLIEH IIPUPOJIE U TOBCEIHEBHOM JKU3HU;

UCIIOJb30BaTh HAy4YHBIE METOJbl HMCCIIEOBAHUSA (U3NYECKUX SIBICHUH, B TOM

YUCJIC JIA IPOBCPKU TUITOTE3 U MTOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB,



0OBSACHATH HAayY4YHBIC OCHOBBI HanOoJjiee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPECMCHHBIX
TeXHOHOFHﬁ, HallpuMEepP, IMPAKTHYCCKOIO HCIIOJIb30BAHUA pPa3JIMYHBIX HCTOYHHUKOB
SHCPTrMM HAa OCHOBC 3aKOHA TIPCBpAIICHUA KW COXpPAaHCHHA BCCX MH3BCCTHBIX BHUIOB

OHCPI'UH.



INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenune gu3nku Ha ypoBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUsS HAIpaBJICEHO HA
JOCTH)KEHUE JIMYHOCTHBIX, METalpeIMETHBIX U THPEAMETHBIX 00pa30BaTENbHbIX
pE3yJIbTaTOB.

B pe3synbrare usyueHus (puU3MKM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Y
obOyyaroierocst 0yayT chopMUPOBAHBI CIAEAYIONIUE JIMUHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpMOTHYECKOr0 BOCTIMTAHMSA:

— NIPOSABIICHUE HMHTEPECA K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
buznueckoi HayKH;

— LIEHHOCTHOE OTHOIIEHHE K TOCTH)KEHHSIM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)K/IEHUU OOILECTBEHHO 3HAYMMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3HKHY;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPUHLHUIIOB B JAESATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPHATHE ACTETUYECKHX KadecTB (PU3MUYECKOW HAyKH: €€ TapMOHUYHOIO
IOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 O3HAHHUA:

— OCO3HaHHUE LIEHHOCTHU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTH, BaXKHEHIIIEH COCTABIISAIOIIEH KYJIBTYPBI;

— pa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, HWHTEpeca K HCCIIEIOBATEIbCKOM
NEeSITENbHOCTH;

5) popmupoBaHus KyJAbTYpPbI 310POBbSI M IMOLMOHAJIBHOI0 0JIArOMOJIY YU

— OCO3HaHUE IIEHHOCTH O0€30MacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTHU MPaBUJI O€30MacHOr0 MOBEICHHUS Ha TPAHCIOPTE, HA
JI0pOrax, ¢ AEKTPUUECKUM U TEIJIOBBIM 000PYAOBAHUEM B JIOMAIIHHUX YCIOBUSX;

— cOopMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOI'0 € MpaBa y Ipyroro 4eaoBeKa;

6) TPy10BOT0 BOCIMTAHUS:



— AaKTHUBHOE Yy4YacTHE€ B pEUICHUH NPaKTHYEeCKHX 3adady (B paMKax CEeMbH,
00pa3oBaTeIbHOM OpraHu3alud, TOpOoJa, Kpas) TEXHOJOTHUYECKONM U COIMaIbHOMI
HaIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIEC U (PU3NUECKUX 3HAHUI;

— WHTEPEC K MPAKTUYECKOMY U3YUEHUIO NMpodeccuil, CBI3aHHBIX ¢ (DU3UKOI;

7) IKOJIOTU4€eCKOTr0 BOCTIMTAHMS:

— OpHUEHTalus Ha MpUMEHEHHE (PU3NYECKUX 3HAHWK ISl pelIeHUs 3a7ad B
00JIaCTH OKpYXalolle cpefbl, TUIAHUPOBAHUS MOCTYMKOB M OLIEHKA HMX BO3MOYKHBIX
MOCIICJICTBUM JIsl OKPYIKAIOIIEH CpeIbl;

— OCO3HaHHWe TJ00aJbHOTO XapakTepa JKOJIOTMYECKUX NpodiieM M MyTed ux
peIlIeHNUS;

8) aganTanuM K HM3MEHSIIOIIMMCSH YCJIOBUSIM COLMAJIbHOW W TNPUPOTHOM
cpeabl:

— MOTPeOHOCTH BO B3aUMOJACHCTBUY MIPHU BHITIOJHEHUU MCCIEIOBAHUM U MPOEKTOB
¢dbu3nueckoit HanpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYTHX;

— TIOBBIIICHHE YPOBHS CBOEM KOMIETEHTHOCTH uepe3 MPaKTUYECKYIO
JESITEIbHOCTH;

— NOTpeOHOCTh B (POPMUPOBAHMK HOBBIX 3HAHHI, B TOM uuclie GOPMYIUPOBAThH
UJIeH, IOHSATHS, TUTIOTE3bI O PU3NMUECKUX OOBEKTAX U SBICHUSX;

— 0oco3HaHHe ACPUIIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 0OJAcCTH
buzukwy;

— MJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHNUN HOBBIX (PU3MUECKUX 3HAHUIA,

— CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3HM MPUPOJBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHKCJIIE C UCIMIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OIICHKAa CBOUX JICMCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOUIYyI0 Cpexny,
BO3MOYKHBIX TJI00aTbHBIX TIOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHBI

B pesynbrare ocBoeHHs MporpamMmbl 1o (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBaHus y o0ydaromierocss Oyayt copMupoBaHbl MeTaNpeAMeTHbIE Pe3yJIbTAThI,
BKJTIOYAIOIIME TIO3HABATEIIbHBIE YHUBEPCAIbHBIE YUeOHBIC ACHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIE yueOHbIE JCHCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIC JEHCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA



Ba3oBLIe JJornueckue AeCTBUA:

o BBISBJISITh W XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUN);
o YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKU, OCHOBAHUS IS

0000ITICHUS U CPAaBHEHHS;

o BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBaeMbIX (pakrTax,
JTAHHBIX ¥ HAOTIOJCHUSIX, OTHOCAIIUXCS K (PU3MUECKUM SBIICHUSM;

o BBISIBIIITh NPUYUHHO--CJICICTBEHHBIE CBSI3M MPU U3YYEHUU (U3UUECKUX
SABJICHUN W TIPOILIECCOB, JeJIaThb BBIBOJABI C HCIOJb30BAaHUEM JIEIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYEHHUM, BBIABUTATh TUIIOTE3bl O B3aMMOCBS3AX (DU3HMUECKHUX
BCJIUYHH;

o CaMOCTOSITEIHHO BBIOUPATh CIIOCO0 pelieHus: yueOHoM Gu3nueckoi 3a1auu
(cpaBHEHHE HECKOJIbKMX BapHAHTOB pPEIIEHUs, BBIOOp Hanbosee NOoAXOIAIIEro ¢ yuéTomM
CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBarenbCcKue 1eHCTBUA:

o HCII0JI30BaTh BOMPOCHI KaK MCCJIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

o MPOBOAUTH MO CAMOCTOATEIBLHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOKHBIN
bU3UYECKUN SKCTIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHNE (PU3HUUECKOTO SIBIICHHUS;

o OIICHWBAaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B X0/I€ UCCIIEIOBAHUS IIM SKCIIEPUMEHTA;

o CaMOCTOSTENHHO (HOPMYIUPOBATH OOOOIICHHUSI U BBIBOJABI IO PE3yJibTaTam
POBEIEHHOTO HAOIIOIEHUS, OTIbITa, UCCIICIOBAHNS,

o NPOTHO3UPOBATh  BO3MOXKHOE  JalibHElInee  pa3BUTHE  (UBHUECKHX
MIPOIIECCOB, a TAKXKE BBIJBUTATh MPEINOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCIIOBHUSX U
KOHTEKCTax.

Pabora ¢ nndopmanmeii:

o NPUMEHSITh PA3JIMYHbIE METOJbl, HHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orbope MHGOPMAIMK WIM JAHHBIX C Y4YETOM MPEAJOKEHHON ydeOHOW (u3ndecKon
3a/1a4u;

o AQHAIM3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETUPOBATH WH(MOPMAIHIO

Pa3TUYHbBIX BUIOB U (OPM MPEACTABICHUS;



o CaMOCTOSATEIbHO  BBHIOMpATh ONTUMAIBHYIO (QOpPMY TpENCTaBICHUS
UHpOpMAlMM U WUIIOCTPUPOBAaTh pElIaeMble 3a7auyd  HECIOXKHBIMH  CXEMaMH,
JuarpaMMaMi, HTHOU IrpaduKoil 1 MX KOMOWHALIUSIMH.

KomMmyHuKaTHBHBIE YHUBepcaibHble yueOHbIe 1eiiCTBHS:

o B X0/€ OOCYyXJeHHUs y4eOHOro Marepuaia, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 337aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIa€MOIl TEMbI U BBICKa3bIBaTh
UJIeY, HalleJICHHbIE Ha PelleHHe 3a/1a4l U Mo Aep KaHne OJaro)xeaaTeaIbHOCTH O0IEHuS;

o COMOCTABJATh CBOM CYXIEHUA C CYXKICHUSMU JPYTUX YYaCTHUKOB
Janora, OOHapyKUBaTh pa3iIMyuue U CXOJCTBO MO3MUIIMIA;

o BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o nyOJIMYHO MPEICTABIATh PE3YJIbTAThl BHIMOIHEHHOTO (PU3NYECKOTO OIMbITa
(9KCIIepUMEHTA, UCCIIEeI0BaHMsI, IPOEKTA);

o NOHMMATh M UCIOJIb30BATh MPEUMYILECTBA KOMaHAHON U MHIUBUIyaIbHON
paboThI P peLICHUU KOHKPETHON (PU3HMUECKON MPOOIEMBIL;

J NPUHUMATh IIeJId COBMECTHOM NeATENbHOCTH, OpraHU30BHIBAaTh JACUCTBUS
no e€ JOCTHKEHHMIO: paclpeleisTh pOJu, OOCYXKJIaTh IMPOLECCHl U Pe3yNbTaThbl
COBMECTHOMW paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJCH;

o BBITIOJIHATH CBOIO YaCTh padOThI, JOCTUIasl KaYeCTBEHHOIO Pe3yJbTaTa Io
CBOEMY HaIlpaBJICHHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMHU YICHAMH KOMAaH/IbI;

o OLICHMBATh KadyeCTBO CBOET0 BKJIaJa B OOIIMH MPOIYKT IO KPUTEPUSIM,
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMOJIEHCTBHS.

PeryiasiTuBHbIe yHHBEpPCAJbHbIE y4eOHbIE AeHCTBHUS

Camoopranuszanus:

o BBISIBJISITh NIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOLINX
JUI peieHust pU3NUecKrux 3HAaHUM;

o OpUEHTUPOBATHCS B Pa3IMYHBIX MOAXOAAX NPUHATHUS  PEIIeHUU
(MHIMBUlyalIbHOE, PUHATHE PEILICHUS B TPYIIE, IPUHATUE PEIICHUHN TPYIION);

o CaMOCTOSATEIBHO COCTABJIATh AITOPUTM peIIeHUsl (U3NYECKON 3aJaun WIn
IUIaHa MCCIIEIOBaHMS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpOBATh NPEeJIaraéMble BApUaHThl PELICHMI;

o JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTPOJIb, JMOLIHOHAIbHBIN HHTE/JIEKT:

o JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMH U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

o OOBSACHATh  TNPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUs)  PE3YJIbTaTOB
NeSITeIbHOCTH, 1aBaTh OLEHKY NPHOOPETEHHOMY OIBITY;

o BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YMCJE B XOJ BBINOJIHEHUS
(u3MYECKOrOo HCCIIEIOBAaHUSl WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIINXCS CUTYallUi, YCTAHOBJICHHBIX OIINOOK, BOZHUKIINX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIN U YCIOBUSIM;

o CTaBUTh ce0s1 HA MECTO JIPYroro 4ejJoBeKa B XOJ€ CIopa WIA JUCKYCCUU Ha
HAy4YHYI0 TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JpYIroro;

o NpHU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHUH (PU3NYECKUX 3a]a4 WU
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE YK€ IIPABO IPYIroro.

HNPEJAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXxaTh c(OPMUPOBAHHOCTh y 00Y4YaIOLINXCSl YMEHUM:

o UCIIOJIb30BAaTh  MOHATHA:  (U3MYECKHME UM  XUMHYECKHE  SBJICHUS,
HaOJI0ZIeHNHe, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3NYECKUX BEJITUYHH, aTOM,
MOJICKYJIa, arperaTHble COCTOSHUS BemiecTBa (TBEpIOE, KHUAKOE, Ta3000pa3zHoe),
MEXaHMYeCKoe  JIBJKeHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MNPSIMOJUHEIHOE),
TPAaeKTOpUs, paBHOJEHCTByMOImAs cuia, JAepopmanus (ynpyras, IUIacTHYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

o pa3nuyath sBiAeHUA (Iupdy3usi, TEIUIOBOE ABIKEHUE YacTHI[ BEIECTBa,
paBHOMEpPHOE JIBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHHE, MHEpLUs, B3aUMOJCUCTBHE Tel,
paBHOBecue TBEPABIX TEN C 3aKpEIIEHHOM OChIO BpallleHus, Iepenada JaBlICHUs
TBEPABIMU TEJaMM, XUAKOCTAMU U ra3aMH, aTMOC(pEepHOE JaBieHHE, IJaBaHHE TeJ,
MPEeBpALEHUS] MEXaHUYECKOW SHEPTruu) MO OIMUCAHUI0 UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SIBICHNUE;

o pacno3HaBaTh  MPOSIBJICHHE M3YUYEHHBIX  (PU3WYECKUX  SBJICHUH B
OKpY’KaloIlleM MHUpE, B TOM YUCiIe (PU3NUECKHe SABICHUS B IPUPOJE: TPUMEPHI JBMKECHUS
C Pa3sIU4HBIMU CKOPOCTSMHU B JKMBOW U HEKMBOU NIPUPOAE, NECUCTBUE CUIIbI TPEHHS B

npupoac U TCXHUKE, BIIMAHHUC aTMOC(l)epHOFO JaBJICHUS Ha JKUBOH OpraHusMm, IlIaBaHUC



pBIO, phIYary B TEJIE YEJIOBEKa, IPH 3TOM NEPEBOIUTH MPAKTUIECKYIO 3a/1a4y B y4eOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX SBIICHUN;

o OMUCHIBATh U3YYCHHBIE CBOWCTBA TeN M (PU3UUYECKHUE SBJICHUS, UCIOIB3YS
¢buznueckue BenUYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MMyTh, CKOPOCTH,
CpelHssd CKOPOCTb, CHJIa YIPYIrOCTH, CHJIa TSDKECTH, BEC Tella, CUJla TPEHUS, JaBJICHUE
(TBEpOrO Tena, KUAKOCTH, Tas3a), BBITAIKMBAIOIIAs CHJIa, MexaHu4deckas paboTa,
MOIIHOCTh, IUIEYO CHJIbl, MOMEHT CHJIbI, KO3(PQUIUEHT TMOJE3HOro AeHCTBUS
MEXaHU3MOB, KMHETHYECKass U TOTEHIMalIbHAs JHEPrus), MPHU OMHUCAHUM MPABUIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI HUCIIOJIB3YEMbIX BEITUYHMH, UX O00O3HAUYECHUS U €AMHUIIBI
(¢u3NUecKUX BEIMYMH, HAXOAUTb (OPMYJbI, CBS3bIBAIOIIUE JAHHYIO (DU3HUYECKYIO
BEJIMYUHY C JPYTUMU BEJIUYUHAMHU, CTPOUTh TpapUKd H3YyUYEHHBIX 3aBHUCHUMOCTEH
(GU3UYECKUX BETUYHH;

o XapaKTepu30BaTh CBOWCTBA TeJl, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl MPaBUJIa CIOXKEHUS CUJ (BIOJH OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxuMeJia, MPaBWIO paBHOBECHS pbryara (0J10Ka), «30J10TO€ MPABUII0» MEXAHHUKH,
3aKOH COXpPAaHEHHS MEXaHMYECKOW »HHEpruM, NpU OSTOM [JaBaTb CJIOBECHYIO
GbOopMyYyITUPOBKY 3aKOHA U 3alMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHHUE;

o 00BSCHATH (PU3MYECKHE SIBJICHHSI, IPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ onopoi Ha 1-2
W3YYCHHBIX CBOWCTBA (PU3UYECKUX SBJICHUM, (PU3HMUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH,

. pemarb pacy€THble 3agayd B 1—2 AEHCTBUA, HCHOJB3YysSd 3aKOHBI M
dbopMyIbl, cBA3BIBarONINE (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a yCIOBHS 3a/1ayu
3aMHChIBATh KPATKOE YCJIOBHE, IMOACTABIATH (PU3NYECKHUE BEIMYUHBI B (OPMYIBI U
MIPOBOJIUTH PACUETHI, HAXOJAUTh CIIPABOYHBIC JTAHHBIC, HEOOXOAMUMBIE JJIs PEIICHUs 3a/1a4,
OIICHUBATh PEATUCTHYHOCTH MOTYyUYEHHOW (PU3NYECKON BEIIMUNHBI,

o pacro3HaBaTh MpPOOJEeMbI, KOTOpPbIE MOXXHO pEIIUTh TMPH TOMOIIH
dbuznueckux METONOB, B  ONHCAHUM  HCCIICOBAaHUS  BBIICIATH  IPOBEPSEMOE
NpEeAnoNoKeH!e (TUMOTe3y), pa3audyaTh U UHTEPHIPETUPOBATH MOJYUYEHHBIM PE3yJIbTarT,

HaxXoIUuThb OIITMOKH B XO0J€ OIIbITa, ACJIaTh BEIBOAELI 110 €T0 PE3YyJIbTaTaM,;



o OPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (PHU3MYECKUX SBICHUUW WIH
¢u3nyeckux CBOMCTB Ted: (HOPMYJIMPOBATh MPOBEPsSEMBbIE MPEANOI0KEHHsI, COOMPATh
YCTAaHOBKY U3 NPEIJIOKEHHOro O00O0pYyIOBaHUSA, 3alUChIBaTh XOJ OIbITa U
(bopMyIHpPOBaTh BHIBOJBI;

o BBIIIOJIHATL TIPSIMBIE W3MEPEHHUsI PACCTOSHUs, BPEMEHHM, MAacChl Tela,
00BEMa, CUJIBI U TEMIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX M LIU(PPOBBIX NTPHOOPOB,
3allMCBhIBATh II0Ka3aHUs NPUOOPOB € YYETOM 3aJaHHON aOCOIIOTHOM IOTPEIIHOCTH
WU3MEPEHU;

o IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BEIUYUHBI OT
IpYroil € HCIOJIb30BAaHUEM NPSIMBIX HU3MEpPEHUM (3aBUCHUMOCTU IYTH PaBHOMEPHO
JIBIDKYIIETOCA Tela OT BPEMEHU JBW)KCHHUS TeENd, CHJIBI TPEHHUS CKOJIBKECHHMS OT Beca
Tesna, KayecTBa OOpaOOTKM MOBEPXHOCTEW Tel M HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT
IUIOIIA CONPUKOCHOBEHMS TE€J, CHJBl YIOPYIOCTH OT YJJIMHEHHsS IPYKUHBI,
BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla ¥ OT IUIOTHOCTH >KUJKOCTH,
€€ HEe3aBUCUMOCTU OT IUIOTHOCTH Tela, OT INIyOWHBI, HA KOTOPYIO IHOIPYXKEHO TEJO,
YCIOBUM IUIaBaHUS TeJ, YCJIOBUN paBHOBECHsS pbluara M OJIOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO UCCIIEIOBAaHUs, COOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHHUS,
cienysl MpeaioKeHHOMY IUIaHy, (PUKCHUpPOBATh pe3yibTaThbl MOTYYEHHOW 3aBHUCUMOCTH
¢u3nYecKuX BEIMYMH B BHJE MPEUIOKEHHBIX TAOJIUI U IpadUKOB, JeIaTh BBIBOIBI 110
pe3ynbTaTaM UCCIEI0BAHNS;

o NPOBOJIUTh KOCBEHHBbIE H3MEpPEHMsI (U3NYECKHX BEIUYMH (IUIOTHOCTD
BEILIECTBA JKUJIKOCTH M TBEPAOrO Tela, CHJIA TPEHMsI CKOJIbXEHUS, JABICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHJIA, ICUCTBYIOIIAs HA OTPYKEHHOE B )KUJIKOCTh TEJI0, KOAPPHUIIHUESHT
IIOJIE3HOTO JIEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYys NPEII0OKEHHON MHCTPYKLUUU: TIPU
BBITIOJTHEHUU HW3MEpPEHUN CcOOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBIUUCIATH

3HAYECHHUE UCKOMOM BCIWMYHHEI,

J coOJIrO/1aTh MpaBWiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM
000py1I0BaHHEM;
) YKa3bIBaTh TPUHIUIBI JIEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:

BEChl, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIIMecs] COCyIbl, OapoMeTp, pblyar,

MOJABIOKHBIN M HEITOABYXKHBIN OJIOK, HAKJIIOHHAS IIOCKOCTD;



o XapakTepu30BaTh MNPUHIUIB  JIEUCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUUYECKHX YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM YHCIE: MOAIIUITHUKH,
YCTPOUCTBO BOJIOIIPOBO/IA, TUAPABIMYECKUN MPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOM
HACOC, apeoMeTp), MHCIOJIb3ysl 3HAHUA O CBOMCTBAaX (U3MYECKUX SBICHUH U
HE0OXoauMbIe (PU3UUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

o OpPUBOJIUTH  MpUMEphl  (HaxXoAuTh  MHGOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIONb30BaHUSl (U3MUECKUX 3HAHUNA B TOBCEJHEBHOM >KM3HU IS
oOecrieyeHnsi O€30MACHOCTH TpU  OOpaleHud ¢ nOpubdopaMu U TEXHUYECKHUMHU
YCTPOICTBAMU, COXpAHEHUS 3JOPOBBS M COOIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEICHUS
B OKpY>KaloIEH Cpeae;

o OCYHIIECTBJISITH OTOOpP HMCTOYHUKOB uWHGpopmanuu B VHTepHeTE B
COOTBETCTBUU C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUU U
MyTEM CPaBHEHUS PA3IMYHBIX HUCTOYHUKOB BBIJEIATH MH(POPMAIINIO, KOTOpas SBISIETCS
MIPOTUBOPEUNBOM WIIH MOKET OBITh HEJTOCTOBEPHOI;

o WCIIOJIH30BaTh MPHU BHITIOJTHEHUU YUYEOHBIX 3aJaHUN HAYUHO--TIOMYJISPHYIO
auTeparypy (U3MYECKOTO COACpP)KaHMs, CIPABOYHBIE MaTepualbl, PECcypchl CeTU
WuTtepHer, Biaaerb MNpuUéMaMH  KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
uH(popMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

o co37aBaTh COOCTBEHHBIE KpaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHUs Ha
OCHOBE 2-3 HCTOYHUKOB HHPOpMaMK (PU3HMUECKOTO COJIepkKaHUsA, B TOM YHUCIE
nyOJIMYHO JeNnaTh KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB WU y4eOHBIX
WCCIICIOBAHUM, TIPU 3TOM T'PAaMOTHO MCIIOJb30BaTh HW3YYEHHBIM NOHATHMHBINA amnmapar
Kypca GU3UKH, COTPOBOXK/IATh BHICTYIIJICHHE MTPE3CHTAIUEH;

o IpU BBHITIOJHEHUU YYEOHBIX TPOEKTOB M HCCIIENOBAHUN pacrpenemsiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBHHM C IIOCTaBJICHHBIMU 3aJadyaMu, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JIEHCTBHUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBLIH BKJIaJg B
JIeATENbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKAaTHUBHOE B3aWMOJICHCTBHE, YUYHUTHIBAs
MHEHHE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kiiacce mpeaMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHU:



J UCTIOJIB30BATh MOHSATHS: Macca M pa3Mephbl MOJEKYJ, TeIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE
TeNa, HACBHIIICHHBI W HEHACHIIICHHBIM Tap, BJIAKHOCTb BO3JAyXa, TEMIepaTypa,
BHYTPEHHSISI SHEpPrusi, TEIUIOBOM JBUIaTelb, SJIEMEHTAPHBIM AJIEKTPUUYECKUN 3apsij,
AIIEKTPUUYECKOE TI0JI€, MPOBOJAHUKH M JTUAIIEKTPUKHU, TOCTOSHHBIM SJEKTPUUYECKUN TOK,
MarHuTHOE T0JI€;

J pa3nuuaTh SBJIEHUS (TEIJIOBOE pPAaCUIMpeHHEe M CXKaThe, TeIulonepeaauya,
TEIUIOBOE paBHOBECHE, CMAaUYMBaHUE, KAWJUISPHBIC SBJICHUSA, UCTIApEHUE, KOHICHCAIIHS,
IUIaBJICHUE, KpHUCTaJUIN3aLus (oTBEpaeBaHuUe), KUIIEHHE, Terulonepeaaya
(TETUTONPOBOTHOCTD, KOHBEKIHS, W3JIy4YCHHUE), DJICKTPHU3AIMs Tell, B3aMMOACHCTBUE
3apsi/ioB, JEUCTBUSL AJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHME, B3aMMOJAEHCTBUE
MarHuTOB, NIEHCTBHE MAarHUTHOTO IIOJII Ha TMPOBOJHHK C TOKOM, JJIEKTPOMAarHUTHAs
WHAYKIUS) 10 ONHCAHWI0O MX XapaKTepHbIX CBOWCTB HW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBICHUE;

o pacro3HaBaTh TPOSIBIICHWE W3YYEHHBIX  (U3NYECKUX  SBICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHcie (pU3MUecKue SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE W KaNWULSIPHBIC SBJICHHUS B TPUPOAC, KPHUCTALIBI B TPUPOAE, HIITYICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKME Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHeS,
CHera, SJEKTPUYECKUE SIBJICHHUA B aTrMocdepe, DJIEKTPUUECTBO KUBBIX OPIaHU3MOB,
MarHuTHOE ToJie 3eMiH, aper( MOTF0COB, POIb MATHUTHOTO TIOJIS JJIs )KU3HU Ha 3emiie,
HOJISIPHOE CHUSIHUE, TPU 3TOM NEPEBOIUTH NMPAKTUUECKYIO 33]auy B y4eOHYIO, BBIJICIATD
CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SIBIICHU;

J OIKCHIBATh M3yYCHHBIE CBOMCTBA TeNl U (PU3NUYECKHE SIBICHUS, UCIOJIB3YS
¢u3nyeckre BENWYMHBI (TEMIlEpaTypa, BHYTPEHHsSI SHEPIUs, KOJIMYECTBO TEIUIOTHI,
yIenbHas TEIUIOEMKOCTh BEIIECTBA, YAETbHAs TEIUIOTa IJIABIICHUS, YAelbHAs TEIIoTa
napooOpa3oBaHusi, yJelbHAas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(OUIMEHT TIOJIE3HOTO
JEHCTBHS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAS BIIAXHOCTh BO3/AyXa, AJICKTPUYCCKHUU
3apsijl, CHJa TOKa, SJIEKTPUUIECKOe HaNpsHKeHHEe, COMPOTHBIICEHUE MPOBOJHHKA, YIEIHHOE
COTIPOTHUBJICHHE BEIIECTBA, pad0Ta U MOIIHOCTH 3JCKTPUUYECKOTO TOKA), TPU OTMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, O0O3HAUCHUS U

CIAMHHNIIbI (bH3 HMYCCKUX BCIWYHMH, HaAXOIHUTb (1)OpMyJ'H>I ,  CBA3BIBAKOIIMUC JTAHHYIO



(¢U3NYECKyl0 BEIUYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpaduKd H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIINYMH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHE SIBICHHUS M TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISAPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BELIECTBA, MPHUHIMUI CYNEpPHO3ULUMU MojJell (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
CcOoXpaHeHMs 3apsaa, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyms—JleHna, 3akoH
COXpaHEHHUsl SHEpruM, IpHU 5TOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa U
3aMCBIBAaTh €0 MaTEMaTHYECKOE BBIPAKECHHUE;

o OOBSICHATh (PU3NYECKHE MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyauun ITPAaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
NPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHWE U3 1—2 JIOrMYeCKUX ILIAroB ¢
ornopoil Ha 1-2 M3y4eHHBIX CBOMCTBAa (PU3MUECKHUX SBICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

o pemaTh pacu€THble 3ajauyd B 2-3 JCWCTBUA, MCIONIB3YsS 3aKOHBI U
dbopMyIibl, cBA3BIBatONINE (PU3MUECKHE BEIMUYMHBI: HA OCHOBE aHAJM3a YCJOBHS 3a/lay
3alACHIBATh KPATKOE YCJIOBME, BBIABIATH HEAOCTATOK JAaHHBIX JUIsl pELIEHMs 3aJau,
BbIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUIsl €€ PElIeHUs, MPOBOJUTH PacuéThl U
CpaBHHUBATh MOJyYE€HHOE 3HAaUCHHUE (PU3NUECKOM BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

o pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh MpPH MOMOIIU
(bu3NYecKUx METOO0B, HCIOJIb3Yys OINHMCAHUE HCCIEIOBAaHUS, BBIICISTH IMPOBEpPsSEMOE
IIPEATIOJIOKEHUE, OLICHUBATD IIPABUIILHOCTD MOPSAKA IPOBEACHNS UCCIEN0OBaHNUs, 1€]IaTh
BBIBOJIBI;

o OPOBOJUTH OMNBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUH WIH
¢u3nYecKnx CBOMCTB Ted (KanMULIPHBIC SBJICHMS, 3aBUCUMOCTbH JABJICHUS BO3/1yXa OT
ero oObéMa, TeMmIeparypbl, CKOPOCTHM IIpoliecca OCTBIBAHMS M HarpeBaHus MpHU
U3JTyYEHUH OT LIBETA M3JIy4arollel (MOIIONIA0IIE) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS
BOJbI OT TEMIIEPATypbl JKUJIKOCTH W IUIOMIAAN €€ MOBEPXHOCTH, JJEKTpU3ALUs Tell U
B3aUMOJCUCTBAE JIIEKTPUYECKUX 3apsgoB, B3aUMOJECHCTBHE ITOCTOSHHBIX MAarHUTOB,
BU3yaJIN3allisl MAarHUTHBIX I10JIE€H IMOCTOSHHBIX MarHUTOB, ACHCTBHUS MAarHUTHOTO I1OJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA »JJIEKTPOMAarHuTa, CBOWCTBA J3JEKTPOIBUTATENS

NOCTOSTHHOTO ~ TOKa): (OpPMYyIUpPOBaTH MpPOBEpsieMbIE MPEINONOKEHUs, COOUpPATh



YCTaHOBKY M3 MPEI0KEHHOTO 000PYI0BaHNUs, OIUCHIBATH X0 OMbITa U (hOPMYIHpPOBATH
BBIBOJIBI;

o BBIITOJIHATH MPSIMBIE U3MEPEHUs TEMIIEPATYPhl, OTHOCUTENBHOU BIIAXKHOCTH
BO31yXd, CHUJbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB U
NATYUKOB (U3MYECKUX BEJIMYMH, CpPAaBHUBATh pE3YJbTaThl H3MEPEHUH C Y4YETOM
3aJJaHHOH a0COJIIOTHON NOTPELIHOCTH;

o IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OAHON (PM3NYECKON BEIMYUHBI OT
OpYrodl ¢ HCHOJb30BAHMEM MPSIMBIX HM3MEpPEHUN (3aBUCUMOCTb CONPOTHBIICHUS
IIPOBOJHHMKA OT €ro [UIMHBbI, IUIOIIAJHM IIONEPEYHOIO CEYEHUS U YICIbHOTO
CONPOTHUBIICHHS BEIIECTBA IPOBOJHMUKA, CWIBI TOKA, WAYIIErO0 4Yepe3 IMPOBOJHUK, OT
HaIIpSDKEHUs. Ha IPOBOJHUKE, HMCCIICNOBAHUE II0CIEAOBATEIIBHOIO U IApaJIEIbHOTO
COCIMHEHUN NPOBOJAHMKOB): IUIAHUPOBATh HCCIEAOBAHHE, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHMs], Clenys MpeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3YJIbTAThI
HOJYyYEHHON 3aBHCUMOCTH B BHJE TAOJIUI] U rpaUKOB, AeiaTh BBIBOJBI 110 pe3ybTaTaM
UCCIIE0OBaHU;

o NPOBOJUTh KOCBEHHBbIE M3MepeHus (u3nueckux BeauuuH (yaenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBJIECHHE MPOBOJHUKA, paboTa U  MOUIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHUs, cOoOUpaTh HSKCHEPUMEHTAIbHYIO

YCTAaHOBKY, CIICOYA HpeI[HO)KeHHOﬁ HHCTPYKIHWH, U BBIYUCIIATh 3HAUYCHUC BCIIMUYUHBI;

o coOroaTh NMpaBUjia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;
J XapaKkTepu30BaTh TMPHUHIMIIBI  JACWCTBUS HM3YYCHHBIX MNPUOOPOB U

TEXHUYECKHX YCTPONCTB C OTMOPOW HA WX OMHCAHHS (B TOM YHCIIC: CUCTEMa OTOILICHUS
JIOMOB, TUTPOMETD, MapoBas TypOHHA, aMIIEPMETP, BOJBTMETP, CUETUHK IICKTPUICCKON
DHEPTUH, DJEKTPOOCBETUTENIbHBIC TPHOOPHI, HArpeBaTEIbHBIC  AJICKTPONPHOOPHI
(mpuMepsl), DIEKTPUYECKUE TMPEJOXPAHUTENN, DIEKTPOMATHUT, DJIEKTPOJIBUTATENb
MOCTOSSHHOTO TOKa), WCIOJb3ys 3HAHHUA O CBOHCTBAX (U3MYSCKUX SBJICHUH U
He00X0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

° pacrmo3HaBaTh TMPOCTHIE TEXHUYECKUE YCTPOWCTBA W HU3MEpPUTEIHHBIC
nprOOpBl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,

IICUXPOMETP, TMTPOMETpP, JABUIaTelb BHYTPEHHEIO CrOpaHUs, AIEKTPOCKON, PEOCTar),



COCTaBIIAITh CXEMBI JJIGKTPUUYECKUX IIETeH C TIOCIEAOBATEIbHBIM U TapaJlIeIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyas YCIOBHBIE 0003HAUCHUS DJIIEMEHTOB YJICKTPHUCCKUX
LICTICH;

° NPUBOAUTE  TpUMEpbl  (HAXOAWTh  HMHQPOPMAIMIO O  IMPUMEPax)
MPAKTUYECKOTO HCIIONh30BAaHUSl (M3WYECKUX 3HAHWA B TIOBCETHEBHOW >KWU3HH IS
obecricueHHss 0€30MACHOCTH TMpU OOpalleHuHd ¢ MNpudopaMH W TEXHUUYECKHUMU
YCTPOWCTBAMH, COXPaHEHHUS 3I0POBBS M COOTIOJICHUST HOPM SKOJIOTHYECKOTO TOBEACHUS
B OKpY’KaroIlEen Cpeae;

° OCYIIECTBIIATh TOWCK HHpOpMAIUK  (PU3UUECKOro CoAepKaHUS B
WuTepHeTe, HA OCHOBE WMEIOIIMXCS 3HAHUH W MYTEM CpPaBHEHUS JOMOJHUTEIHHBIX
HMCTOYHHKOB BBIJCIATh MH(POPMAIIUIO, KOTOpas SBISETCS MPOTHBOPEUUBOU MU MOXKET
OBITh HEIOCTOBEPHOM;

o WCIIOJIb30BATh TPU BBIIOJTHCHUH YYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPaATypy (U3UYECKOTO COJACpP)KAaHUs, CIPABOYHBIE MaTepHalbl, PECYpChl CETH
WuTteprer, Biaaerb NpuUéMaMH  KOHCIICKTUPOBAHHUS  TEKCTa, IPEoOpa3oBaHUS
nH(popMaIuK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

o co3gaBaTh COOCTBEHHBIE TMHUCHMEHHBIC M KpaTKHWE YCTHBIC COOOIICHUS,
00001m1as “HGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NYECKOTO COACpP)KaHUs, B TOM
quciie NyOJUYHO TIPEACTABIATh pPe3yJbTaThl MPOSKTHOW WIIM HCCIIEI0BATEIbCKON
NESATEIBHOCTH, MPU 3TOM TPAMOTHO HCIOJB30BAaTh W3YUYCHHBIM TMOHSITHHHBINA ammapar
Kypca GU3UKH, COTPOBOXK/IATh BRICTYIJICHUE TIPE3CHTAITUEH;

o IPH  BBITIOJIHEHUW Y4YEOHBIX IPOCKTOB M HCCICAOBAHUN (U3HUCCKHUX
MPOIIECCOB PaCIpPEICTsATh OOS3aHHOCTH B TPYIE B COOTBETCTBUU C IOCTABJIICHHBIMHU
3aJlayaMH, CJIEIUTh 32 BHITIOJIHCHUEM IlIaHa JEHCTBHA M KOPPEKTUPOBATH €ro, aJICKBATHO
OIICHMBATh  COOCTBEHHBIM  BKJIAJ] B  JIEATEIBHOCTh  TPYNIBI,  BBICTPAUBATH
KOMMYHHKAaTHBHOE B3aNMOJICHCTBHUE, MPOSIBIISS TOTOBHOCTD pa3pemiath KOH(DIUKTHIL.

K xoniy oOyueHus B 9 KJiacce mpeiMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

o UCIIONIb30BAaTh TOHSTHUS: CHUCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPACKTOPHsS, OTHOCHUTCIBHOCTh MEXaHMYECKOTO JBWXXCHHS, nehopmanus (ympyras,

IUTACTUYECKAsA), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U NIEPETPY3KH,



LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TAXKECTU TBEPJIOTO TEjIa, pABHOBECHE,
MEXaHUYECKHEe KoJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, ANEKTPOMArHUTHbHIE
BOJIHBI, IIKaJla S3JEKTPOMArHUTHBIX BOJIH, CBET, OJNU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPhl MCIYCKaHWUS W TOTJOILIeHus, anbda-, 6era- U raMMa-u3iydyeHus, HU30TOIbI,
sJIepHasl SHEPreTHKa;

o paznuyath SBIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSAMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABW)KEHHE, CBOOOJHOE TMaJleHue Tell,
PaBHOMEPHOE JIBMKEHHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJl, PEaKTUBHOE JBUKEHUE,
KosebaTeabHOE JBIDKCHHE (3aTyXalollMe U BBIHYXKICHHBIE KoJieOaHUs), PE3OHAHC,
BOJIHOBOE JIBIDKECHHE, OTPAXKCHHUE 3BYKa, MIPSIMOIMHENHOE paCIPOCTPaHEHUE, OTPaKEHUE
U TIPEJIOMIICHHE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3IOKEHUE OEIoro cBeTa
B CHEKTP M CJIOKEHHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUs] CBETAa, ECTECTBEHHAs
PaaOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOrO CIEKTPa M3JIYyYEHHUsS) [0 OMHCAHUIO HX
XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JTEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOe
SIBJICHUE;

o pacrmo3HaBaTh TPOSBICHHE M3YyYEHHBIX (PU3WYECKUX  SBJICHUN B
OKpY’KaromieM MuUpe (B TOM YKciie (U3HNUECKUE SIBJICHUS B IPUPOJIC: MPUIUBBI U OTIIUBBHI,
nBIkeHue MaHeT COJHEYHOW CUCTEMBI, PEaKTHUBHOE JBM)KEHHE YKHBBIX OPraHU3MOB,
BOCIIPUSTHE 3BYKOB XMBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAMH, 3XO,
[[BETa TEJI, ONTHUYECKHE SIBJIICHHS B MPUPOJAE, OMOJOTUYECKOE NEHCTBHE BHUIAMMOTO,
yIbTpauOIETOBOTO M PEHTTEHOBCKOTO H3JyYEHUH, €CTECTBEHHBIN paJHMOaKTUBHBIN
¢$hoH, KOCMUYECKUE YU, paUOAKTUBHOE M3JIyYEeHUE MPUPOIHBIX MUHEPAJIOB, JEHCTBHE
PAaAMOAKTUBHBIX M3IyYEHUII Ha OpraHu3M 4YeJOBEKa), IpU 3TOM MEPEBOIUTH
MPaKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU)
bu3nuecKux sSBICHUM;

o OTMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3WUYECKHE SBJICHUS, UCIOIB3YS
bu3nvecKue BETUYUHBI (CPEIHsII U MTHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM
JBIDKCHUH, YCKOPEHHE, NEepeMelIeHue, MyTh, YIJoBas CKOPOCTb, CUjla TPEHHUs, CHIIa
YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJeHusi, BEC Teja, UMITYJIbC Tela,
UMITYJIC CHJIBI, MEXaHW4YeCKas paboTa M MOIIHOCTh, NMOTCHIMAJbHAS SHEPTUs Tela,

MOAHATOrO HaJd MOBCPXHOCTBIO 3€MJIM, IMOTCHIOHAJIbHAA OJHCPTHUA coxkaTom IMMPYKWHBI,



KMHETUYECKasl HEPrusi, MoJHasi MEXaHWYEeCKasi YHEPrus, Mepruoj U 4acToTa KojieOaHuM,
JUIMHA BOJIHBI, TPOMKOCTHh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHUS CpEJbl), MPHU ONHCAHUU TMPABUIBHO TPAKTOBATh (U3HUUYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, O0O3HAUYEHHsS] M €IUHUIBI (U3MUYECKUX BEJIWYHH, HAXOJUThb
GbopMynbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYI0O BEIUYUHY C JAPYTMMHU BEJIMYMHAMU,
CTPOUTH TpadUKHU U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH;

o XapaKkTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SIBJICHUS U TIPOLIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHHUS DSHEPrUU, 3aKOH BCEMHUPHOTO TSITOTEHHUS, PUHIUI
CYNEpHO3UIIMN CHJI, TPUHLHUI OTHOCUTENbHOCTH [ammnes, 3akoHbl HblOTOHA, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPETOMIICHHs CBETa, 3aKOHBI COXPAHECHHUS
3apsiI0OBOTO0 M MAacCOBOTO YMCEN MPU SACPHBIX PEaKIUiX, IPU 3TOM JIaBaTh CIOBECHYIO
GbopMyITUPOBKY 3aKOHA U 3aMMKMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHHE;

o OOBSCHATh (PU3NYECKUE TPOIECChl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYUHHO--
CJICJICTBEHHBIC CBSI3U, CTPOUTHh 00BSICHEHNE U3 2—3 JIOTUYECKUX IIaroB ¢ OMopou Ha 2—3
U3YYCHHBIX  CBOMCTBa  (IM3MYECKHX  SBIEHUH, (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

o pematb pacy€THbIE 3adaud  (OomMHparoluecs Ha cuctemy u3  2-3
YpaBHEHMI ), HCTIOIb3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (PU3UUECKUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a/1aUd 3aMMChIBATh KPATKOE YCIOBUE, BBISABIISITH HEJOCTAIOIITUE
WK U30BITOYHBIC JTAHHBIE, BRIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAMMBIE JIJIsl pELICHUS,
MIPOBOJIUTH PACUYETHI M OLIEHUBATh PEATTMCTUYHOCTD MOJYYCHHOTO 3HAYEHUST HU3UIECKOMN
BEJIMYHHBI;

o pacro3HaBaTh MpPOOJEeMbI, KOTOPbIE MOXHO pEHIUTh TPU MOMOIIH
(U3UYECKUX METOJIOB, HUCIIONB3YSl OIMHCAaHUE HCCIIEIOBAHUS, BBIICIATH IMPOBEPIEMOE
MPEANONI0KEHUE, OLICHUBATh MPABUIBHOCTH MOPSAKA MPOBEICHUS UCCIEA0OBaHUs, e1aTh
BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OTIBITOB,;

o OPOBOAUTH OMBITHI TIO HAOMIOJEHWI0 (U3HYECKUX SBICHUW WU
dbuznueckux CBOWCTB TeNl (WM3ydyeHHWE BTOPOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHHS
SHEPTUM, 3aBUCUMOCTH TEpHOJa KOJeOaHH MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U

)KECTKOCTHU MNPy’ XMHbI W  HC3AaBUCUMOCTb OT AMIUIMTYAbl MaJIbIX KOHC6aHHI>’I,



NPSMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, PAa3JIOKEHUE OEI0ro CBETa B CIIEKTP, U3YUCHUE
CBOWMCTB HM300pa)KEHHS B ITUIOCKOM 3€pKalie M CBOWCTB HM300paKEHHS IpeaMeTa B
coOupatouieil JMH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB HM3Iy4YEHUSs):
CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 0O0OpYyIOBaHHUS,
OTIHCHIBATH XOJ] OMBITA M €T0 PE3YyIbTAThI, (HOPMYIUPOBATH BHIBOJIBL;

. NPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHM, OMpeeIsis
CpeIHee 3HaYCHHE U3MEePseMON BETMYUHBI ((POKYCHOE PacCTOSTHHE COOMPAIOIICH JTUH3BI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEepUTEILHOTO Tpuoopa);

. NPOBOJIUTh  HMCCIICAOBAHUE 3aBUCHUMOCTCH (U3UYECKUX BEIMYHH C
UCTIONB30BAHUEM TPSMBIX HW3MEpPEHHWH (3aBUCHMOCTh TYTH OT BPEMEHH NIpH
PaBHOYCKOPCHHOM  JIBIDKEHHHM 0€3 HayaJbHOM CKOPOCTH, TIepHojaa KoJIeOaHH
MaTeMaTHYECKOTO MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH YTJIa OTPAKEHHUS CBETa OT
yria TajieHus] W yriia MPENOMIICHUS OT yria MaJeHus): TUIAHWPOBATh HCCIEIOBAHHE,
CaMOCTOSATEIBbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBAaTh pPE3yJabTaThl IMOJYUYCHHOU
3aBHCHMOCTH (PH3UYECKHUX BEIMYUH B BHIE TAONUI] U TPa(HKOB, NEIaTh BBHIBOABI IO
pe3yabTaTaM UCCIICOBAHNUS;

J NPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3UUYECKUX BEITUYHUH (CpemHss
CKOpPOCTh M YCKOPEHHUE Tejla MPU PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHUE CBOOOIHOTO
najieHus, XECTKOCTh NPYKUHBL, KOI(P(OUIUEHT TPEHHsI CKOJBKECHHS, MEXaHW4yecKas
paboTa W MOIIHOCTH, YaCTOTAa W TMEPHOJ KoJeOaHWI MaTEeMaTHYECKOTO W MPYKUHHOTO
MasiTHUKOB, ONTHYECKasl CUJIa COOMparoIei JTUH3bI, PaITHOAKTUBHBIN (POH): TUIAHUPOBATH
U3MEPEHUs, COOMPATh IKCTIEPUMEHTATFHYIO YCTAHOBKY M BBITIONHATH H3MEPEHUS, CIEYS
NPE/UIOKEHHOM HWHCTPYKIMH, BBIUUCIATH 3HAYCHHWE BEJIMYMHBI M aHAJIU3UPOBATH

MOJTYYECHHBIE PE3YIbTAThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPECHU;

o coOro1aTh MpaBUjia TEXHUKHA 0€30MacHOCTU IpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHHEM;
J pa3iuyaTh OCHOBHBIC TPHU3HAKA W3YYCHHBIX (PU3UYECKUX MOJICTICH:

MaTepHualibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBI HICTOYHUK CBETA, JIy4, TOHKas
JIMH34, IUTaHEeTapHas MOJENb aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOTO S1Ipa;
o XapaKTepu30BaTh MPHUHIMMBl  JEUCTBUS  W3YYEHHBIX MPUOOPOB U

TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMUCAHUA (B TOM YHUCIE: CIUJIOMETP, TaTUYUKU



TIOJIOKEHHMSI, PACCTOSIHUSI M YCKOPEHHSI, paKeTa, 9XO0JIOT, OYKH, MEPHUCKOM, (oToamnmapar,
ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETp, Kamepa Buiibcona), ucrnonb3ys 3HaHUS
0 CBOMCTBax (PM3NYECKUX SBJICHUI U HEOOXOANMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

o UCIIOJIb30BATh CXEMBl M CXEMATHUYHBIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB IPHU PEIIEHUU
y4eOHO--TIPAKTUYECKUX 3aJad, ONTUYECKHE CXEMBbl JJIsi MOCTPOEHUs] M300pakeHuM B
IUIOCKOM 3€pKajie U coOuparoleil TuH3e;

o OPUBOJIUTh  NpuUMepbl  (HaxoAuTh  MHGOpPMALMIO O  [pUMeEpax)
NPAaKTUYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUA B IIOBCEJHEBHOM >KU3HM JUIs
oOecrieyeHnsi O€30MACHOCTH TpU  OOpaleHuu C NpubdopaMu U TEXHUYECKHUMHU
YCTPOUCTBAMH, COXPAHEHUS 3710POBbsl U COONIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS
B OKpY>KaloIlEen Cpeae;

o OCYIIECTBJIAITh MOUCK HHGMOpMaMK  (PU3NYECKOTO COJEpPKAHHUS B
WuTepHeTe, caMOCTOSTENHO (OPMYJIUPYS MOMCKOBBIM 3ampoc, HaXOIUTh MYyTH
OTpE/IENIEHNs IOCTOBEPHOCTH MOJIYy4YE€HHOU HH(POPMALIMK Ha OCHOBE MMEIOUINXCS 3HAHUUN
Y JIONIOJIHUTENBHBIX HCTOYHUKOB;

o UCIIOJIb30BATh MPU BBIMOJIHEHUH YYEOHBIX 33JJaHUN HAay4YHO--TIOMYJISIPHYIO
JUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, PEcypchl CeTU
WutepHer, BnageTh NpuUEMaMud  KOHCIIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHuUs
nH(popMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uHGOpPMAIIMM M3 HECKOJBKHX MCTOYHHKOB (PU3UYECKOTO CoOAepkKaHUs, MyOIMIHO
NPEJICTABIATh PE3YJIbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON AESTEIbHOCTH, IPU 3TOM
IPaMOTHO KCIIOJIb30BAaTh N3YUYCHHBIN MOHATUWHBIN anmapar u3y4aemMoro pasneia Gu3uku
U COMPOBOXJATh BBICTYIJICHUE Npe3eHTalrel ¢ y4éToM OCOOEHHOCTEH ayIuTOpuu

CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne HaumeHoBaHue pa3jie/ioB KoanvecTso yacos

dyeKkTpoHHbIe (LM POBbLIE)
n/m | ¥ TeM NPOorpamMMbl Bcero KonTtpoJbHbie IpakTuyeckue
o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIEr0 MUpa
bubnnoreka IIOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bubnuoreka [JOK
' METO/I TIO3HAHUS https://m.eds00.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK

2.1 1
Crpoenne semecTsa https://m.edsoo0.ru/7f416194

JBr>xkeHue u

2.2 B3aUMOJENCTBUE YaCTU 2 1 bubnnorexa LOK
' a A https://m.eds00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS 5 bu6mmoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHHe U B3auMo/ielicTBUE TeJl

3.1 MexaHH4ecKOoe OBIKEHIE 3 but6mmoreka [IOK



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.edso0.ru/7f416194

39 WNuepnus, macca, 4 bu6nuoreka [JOK
' IJIOTHOCTD https://m.eds00.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bupet cun 14 https://m.eds00.ru/7f416194
Htoro no paznemny 21

Pa3nen 4. /laBienue TBEPABIX Tel,

JKHAKOCTEH M ra3oB

JaBnenue. llepenaua

41 JTaBJICHUS TBEPIBIMU 3 bu6nuoreka [IOK
' TeIaMH, KUIAKOCTIMU U https://m.edso00.ru/7f416194
razaMu
bu6nuoreka [IOK
4.2
JlaBenne KuaKoCTH > https://m.eds00.ru/7f416194
bu6mmoteka [IOK
4.3 A 6
TMOC(epHOe TaBJICHHE https://m.eds00.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha HOTPYKEHHOE B HUX 7 bubmorexa [JOK
' py https://m.edsoo.ru/7f416194
TENO
Wroro no pazueny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

bu6nuoreka [IOK
51 Pabora u momsoCTS 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
52 TpocThie MEXaHH3MEI > https://m.eds00.ru/7f416194
5.3 MexaHnuueckast SHeprus 4 bubmorexa [TOK

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



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

Wroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOTPAMME
8 KUIIACC
Ne HaunMeHnoBanue KoJunyecTBo 4yacoB
JyeKkTpoHHbIE (HU(PPOBBIE)
n/m | Ppas/iesioB U TeM Bcero KoHTpoJibHbIe IIpakTHYeckue
o0pa3oBaTebHbIE PeCypChl
NMPOrpamMmbl padoTbI padoTbI
Pa3pgean 1. TensioBbIe IBJICHUSA
11 CtpoeHue u cBoiicTBa 7 bubnuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terosere mporeccht 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsKeHHBIC TeJla U UX 7 1 bubmorexa [JOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
99 ITocTostTHHBIH 20 1 7 bu6mmoreka [JOK
' DIIEKTPUYECKHUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHiTHbIe ABICHIS 0 L 15 https://m.edsoo.ru/7f4181ce
54 DJIeKTpOMarHuTHas 4 bubnmoreka [JOK

HHAYKOUA

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



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

Wroro no pazueny 37

PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I1O ITPOI'PAMME '
9 KIIACC
Ne HaunmenoBanme KounuecTBo yacos
JyeKkTpoHHbIE (HU(PPOBBIE)
n/m | pasjaesioB U TeM Bcero KoHTpoJibHbIe IIpakTHYeckue
o0pa3oBaTe/IbHbIE pecypchl
NporpamMmsl padoThI padoThI

Pa3zgen 1. Mexannueckue siBJICHUA

Mexanunueckoe
bu6mmoreka [IOK

1.1 1 1
ABIDKEHHE ¥ CTIOCO0E! 0 https://m.edsoo.ru/7f41a4a6

€ro OrnmrucaHus

1.2 B3aunmopeiicTBre e 20 1 3 Eggj;ﬁféi?ﬁﬁ t412426
1.3 3aKOHBI COXPAHEHUS 10 3 Eggj;ﬁféi?ﬁﬁ f41a4a6
Hroro no paszneny 40
Pa3zgea 2. Mexannuyeckue Koje0aHUs U BOJTHBI
21 MexaHndeckue 7 3 bu6mmoreka [JOK
KoJeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHu4yecKkue BOJHEI. 8 1 3 bu6mmorexa [JOK
3BYyK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15

Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI



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

DIIEKTPOMarHuTHOE

31 noJje u 6 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro no pazueny 6
Pa3nen 4. CBeToBbI€ AAIBJIEHUSA
41 3aKOHBI 6 bubnuorexa [JOK
' pacrpocTpaHEHHs CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onITHYECKHE 6 bubmuorexa [JOK
' IPUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznmoxenune 6emoro 3 bu6mmoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen 5. KBanToBbIC SIBJICHUA
Hcnyckanue u
51 TIOTJIOIIIEHHUE CBETa 4 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CTpoeHune aTOMHOTO 6 bubmuorexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7
AACPHEIC peatiiiy https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb



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

IToBTOpEHME U

00001IeHne bubmuorexa [JOK
6.1 9 2
COJIepKaHus Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kace
Htoro mo pazneny 9
BIIEE KOJIMYECTB
OBII ol ¢TBO 102 27

YACOB 110 [TPOTPAMME



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

7 KJIIACC

IHOYPOYHOE IIJIAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTejibHbIE

pecypchl

®dusuka — Hayka o
npupozne. SBnenus
IIPUPOJIBI

CraproBasi TUarHoCTHKa.
TectupoBanmue.
®usnuecKkue SBICHU

®dusndeckue BeTUIUHBI U
WX U3MEpEeHne

Ypok-uccnenoBasue
"N3mepenune Temneparypsl
IIPU IOMOILH >KUIKOCTHOTO
TEPMOMETpA U AaTUMKa
TeMIiepaTyps!"”

MeTonbl Hay4YHOTO
no3Hanus. Onucanue
buznyecKuXx SIBICHUHN C
MTOMOIIBIO MOJIENIEN

bu6mmorekxa [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA IapuKa,
MYIIEHHOTO
TOPU30HTANILHO, TEM
0oJibIlle, YeM OOJIbIIIE
BBICOTA ITycKa"

CTpoeHue BellecTBa.
OMBITEI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIICCTBA

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

I[BI/I)KCHI/IG qacTun
BCIICCTBA

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

Ypok-uccienoBanue
«OnBITEI 1O HAOTIOACHHIO
TEIJIOBOTO PACHINPEHUs
ra3oB»

10

ArperaTHble COCTOSTHHS
BEleCTBa

11

Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI.
O600611eHne 1o pazaeny
«[lepBoHauanbHbIe
CBEJIEHUS O CTPOCHUU
BEIIIECTBAY

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a0378



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

MexaHndeckoe JABHXKCHUC.

12 p bubnmoreka [JOK
ABHOMEPHOC 1 https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBHIKCHHE
13 Cxopoctb. Enunuribt bub6nuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHU bubnuorexa [JOK
JBUKECHUS https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubmuoreka [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
11 a.
y " JIOTHOCTD Bemech BuGmiorexa LIOK
ACTICT Macepl 1 0DbeMa https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopaTtopHnast pabota
17 «OnpeznenenHue MIOTHOCTU
TBEPIOIO TEJIA»
18 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK

"[TimoTHOCTH BemecTna"

https://m.edsoo.ru/ff0al23c



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

19

Cwita KaK XapakTepHUCTHKA
B3aumoencTaus Ten. Cuia
ynpyroctu. 3akoH ['yka

20

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH
pacTsKeHUS
(nedopmanuu) IpyKUHbI
OT IPUJIOKEHHOUN CUIIBD)

21

SIBaenmne Tarorenus. Cuma
TAXKCCTH

22

CBs13b MeXy CUIION
TSKECTH M Maccoi Tena.
Bec tema. Pemenue 3amaq
o Teme "Cuia Tsoxect"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

23

Cwita TSKeCTH Ha JpYTrux
maHeTtax. Gusndeckue
XapaKTePUCTUKU TUIaHET

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a1502

24

Hsmepenue cu.
Hunamometp

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



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec Tena. HeBecoMmocTh

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

26

CIo)keHue ABYX CHII,
HaIIPaBJIEHHBIX 10 OJJHOMI
IPSIMOM.
PaBHOElicTBYIOIIASA CHIT

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

27

Pemenne 3amau mo Teme
"PaBHonelicTBytOmas cui"

28

Cuita TpeHus u e€ BUIBI.
Tpenue B npupoae u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CHJIBI IABJICHUS U
Xapaxkrepa
COIIPUKACAIOLIUXCSA
MIOBEPXHOCTEN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agaq Ha
onpeacIeHue
PaBHOJICMCTBYIOIEH CUIIBI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pemienue 3aay 1o Temam:
«Bec Temay,
«I"paduueckoe
HN300paKCHHUE CHID»,
«Cuibly,
«PaBHOIEUCTBYIOIIAS CUID»

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

32

KoHTtposbHas padoTa mo
TeMaM: «MexXaHHIeCKoe
IBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe
N300paxKeHune Cui,
«Cuie»

33

JaBnerune. CriocoOb1
YMEHbILIEHUS U
YBEJIMYEHUS TaBICHUS

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

34

[laBienue rasa.
3aBUCUMOCTH JaBICHHUS
rasa ot oonéma,
TEMIIEPATYPhI

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

35

Ilepenaua naBieHus
TBEPIBIMH TEJIAMH,
JKUIKOCTSIMH U Ta3aMH.
3akoH Ilackams

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



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

I[aBJ'IeHI/IC B XKMJAKOCTH U

36 bubmuoreka [JOK
43¢, BHISBAIHOC https://m.eds00.ru/ff0a2718
JIIEMCTBUEM CHUJIBI TSHKECTH
- Pemenne 3amad mo Teme Bu6morexa LIOK
«JlaBierue B KUAKOCTH 1 https://m.edsoo.ru/ff0a2826
raze. 3akon Ilackamsay»
38 Coob bubmuoreka [JOK
OODIIAIOMIECA COCYIET https://m.edso0.ru/ff0a2970
39 r . bubmuoreka [JOK
HAPABIHHACCIH pece https://m.edso0.ru/ff0a3136
40 Manomertpsl. IlopuiaeBoi
SKUJKOCTHBIM HAcoC
A 3
41 TMOC(bep?_ eMIH bu6mmoreka [JOK
TPUHIHBL € https://m.edsoo.ru/ff0a2b5a
CyIIIECTBOBaHUS
42 Bec Boznyxa. bubnuorexa [IOK
ATMmochepHoe TaBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
bu6mmoreka [JOK
43 nasiaeHust. OneIT

Toppuuennu

https://m.edsoo.ru/ff0a2da8



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

44

3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS
OT BBICOTBI HaJl YPOBHEM
Mopst

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

45

bapomerp-anepounn.
ATMmochepHoe naBieHne
Ha Pa3IUYHBIX BHICOTAX

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

46

Pemenue 3agayq mo reme "
ATtmocdepHoe naBieHue"

47

JlelicTBUE )KUJIKOCTHU U ra3a

Ha IOTPY>KEHHOE B HUX
TeNn0. ApXUMeoBa Cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlaGoparopHas paboTa
«Onpenenenune
BBITATKWBAIOIIEH CHIIBI,
JIEUCTBYIOILEH HA TEJIO,
NOTPYXEHHOE B
KUAKOCTH)

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

49

JlaGopaTopHast paboTa 1o
teme «MccnenoBanue
3aBHCHUMOCTH Beca Tela B
BOJIE OT 00BbEMaA
HOTPYKEHHOH B KHIKOCTh
YaCTH TeJay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
orpeiesieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlnaBanue cynos.
BosznyxormiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN M Ta30B»

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

53

KonTponbHnas pabora no
TEMEC «I[aBJ'IeHI/Ie TBEPABIX
TEN, ’KUAKOCTEH 1 ra30B»

54

Mexanunueckas pabota

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. Eaqnnuiint
MOIITHOCTH

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

56

Ypok-uccnenoBanue
"PacuéTt MonIHOCTH,
pa3BUBAaEMOU IIPU MOABEME
1o JiectHuiie"



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

57

IIpocThie MEXaHU3MBI.
Prryar. PaBHOBecue cuit Ha
pbryare

58

Peryaru B TexXHUKE, OBITY U
npupoze. JlabopaTopHas
pabota «lccrnenoBanue
YCIIOBHI paBHOBECHS
phIyara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau no reme
«YcnoBus PaBHOBCCHA
pbrdara»

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

60

Koadduuunent noneznoro
JefcTBUS MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJI
HAKJIOHHOM IIOCKOCTH»

0.5

61

Pemenue 3agau mo reme
"Pabota, momHocTs, KIT/T"

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

62

MexaHnueckas SJHeprusl.
Kunernueckas n
MOTEHIMAIbHAs YHEPTUS

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

63

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIrUn

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360



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

VYPOK-3KCIIEPUMEHT 110
TEME
"DKCepUMEHTAIbHOE

64 OIIpelIeTICHUE U3MECHEHUS
KUHETUYECKON U
MIOTCHIUAIBbHOW SHEPIUU
IIPU CKaTbIBAaHUU TeJla IO

HAKJIOHHO IIIOCKOCTH"

65 [Ipomexyrounas
arrecranus. TectupoBaHue

PeseprHrlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnueckoe
IBHKeHHne"

66

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adeeb

PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
SKUIKOCTEN U ra3oB"

67

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

PesepsHslit ypok. Pabora ¢
68 TCKCTAaMHU 110 TEMC
"PaGota. MOIIIHOCTb.

Oneprug”

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

68

12



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

8 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE N (POBLIE
o0pa3oBaTte/ibHbIE

pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETHYECKON TEOPUHU U UX
OTIBITHBIE TIOITBEPKIACHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

BxonHas quarHocTuka.
TectupoBanue

Macca u pazmep aTOMOB U
MOJIEKYI

Mogaenu TBEpIOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHU BEIIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a540e

OOBbsicHeHHE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSHUM
BEIIIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

Kpucrannuueckue u
amop(QHbIe Tena

butbmmoreka [IOK
https://m.edsoo.ru/ff0a5800



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

CMmauynBaHuE U

6 KaluJUIIPHOCTD. bubnmoreka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKCHHE

7 TennoBoe pacuimpeHue u bubnmnoreka HOK
cKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

8 TEMIIEPaTyphl CO
CKOPOCTBIO TEIIOBOTO
JBHKEHUS YaCTHI]

BuyTpennsist sneprusi.
9 CHZZI())6I)I I/ISMGHSHI/IH bubmorexa [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
bu6nuoreka [IOK
10 B
HABL TEITIonEpeAaTt https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTueckoe

11 HUCTIOIB30BAHUE TETIIIOBBIX but6mmoreka [IOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuaioB B IEJSIX
sHeprocOepexeHus"

12 KonndecTBo TEMIOTHI. but6mmoreka [IOK
Y nenwbHas TEMIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIIOBOIO BuG OK

13 Oamanca. TermooOMeH u nommoreka L

TCIIJIOBOC PABHOBECHC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14

Jlaboparopnas pabota
"UccnenoBanue siBIeHUS
TETI000MEeHa pU
CMEIIMBAHUU XOJIOAHOM U
ropstaeit Boanl"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

PacueTt koanuecTBa
TEIJIOTHI, HEOOXOAUMOTO
JUTsl HAarpeBaHusl Tela U
BBIJICJISIEMOTO UM TPU
OXJIAXKJICHUH

16

JlaGopaTopHas paboTta
"OnpeneneHue yaeabHOU
TETI0EMKOCTH BemecTra"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIINBA.
VenpHas TeniaoTa
CropaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenune n
OTBEp/ICBaHUE
KPUCTAJUTHYECKUX TEll.
VnennHas TEIioTa
IUIaBJICHHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas pabota
"OnpeneneHue yaeabHON
TEIUIOTHI ILIaBJIEHU JIpaa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y nenpuas
TeII0Ta MapooOpa3oBaHMs
¥ KOHJICHCAITUH.
3aBUCUMOCTh TEMIIEPATYypPhI
KHIIEHUS OT aTMOC(epHOro
JTaBICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BiaxxHoCTh BO31YXA.
JIaboparopHast pabota
"Onpenenenune
OTHOCHTEJIbHOM BIaKHOCTH
BO3yxa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aau Ha
ONPEACIIEHUE BIIAXKHOCTH
BO3/yXa

24

[TpuHIMIBEI pabOTHI
TETUIOBBIX JIBUTATENCH.
[TapoBas TypOuHa.
JIBuraresb BHYTPEHHETO
CropaHus

25

KII/I TermoBoro
nsuraresns. TemnnoBsie
JIBUTATEJIM U 3aIlUTa

OKpY>Karole cpeibl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
NpEeBpaIIeHHs] YHEPTUH B
TETUIOBBIX MpOoIeccax

27

IloaroroBka k
KOHTPOJILHOHM paboTe 1o

TeMme "TerIoBbIe IBICHUS.

N3menenne arperaTHbix
COCTOSHHUH BerecTBa'"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padora no

TeMme "TerToBbIe IBICHUS.

N3menenne arperaTHbix
COCTOSHUH BerecTBa'"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[sa
pOJia AIEKTPUIECKUX
3apsIoB

30

Ypoxk-uccienoBanue
"DnexTpuzanus Ten
MHIYKIUEH U IIPU
CONPUKOCHOBEHUH"

31

B3aumonaelictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTD
JJEKTPUYECKOTO I1OJIA.
[IpuHIuI cyneprno3unun
AJIEKTPUYECKUX MOJIEH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8a0a



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

33

Hocurenu snmexkrpuyeckux
3apsA0B. DJIEMEHTapHBIN
3apsa. CTpoeHue aroma

34

[IpoBoaHMKY U
JUAJICKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa

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

35

Pemenne 3anay Ha
IIPUMEHEHHE CBOWCTB
NEKTPUYECKUX 3apsI0B

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

36

DNEeKTPUUYECKHM TOK,
YCJIOBUS €TO
CYILIECTBOBAHUS.
Hctounuku
AIEKTPUYECKOTO TOKA

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

37

JIefCTBUS 2IEKTPUYECKOTO
TOKa

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

38

Ypoxk-uccienoBanue
"JleticTBue
3JEKTPUUYECKOTO TOJISI HA
MIPOBOTHUKH U
JUDJIEKTPUKA"

39

DNEeKTpUUECKUH TOK B
MeTaJulax, KHUJIKOCTAX U
rasax

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U e€
COCTaBHBIE YaCTH



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

41

Cuna toxka. JlabopaTopHas
pabora "M3mepenue u
PEryJIUpOBaHUE CUJIIBI
TOoKa"

0.5

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

42

DneKTpruYecKoe
HanpspkeHue. Bonbtmerp.
JlaGopaTopHas pabora
"U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y IeJIbHOE
CONPOTHUBIICHUE BEILIECTBA

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

44

JIaGoparopHas paboTa
"3aBUCHUMOCTD
JIEKTPUUECKOTO
COIIPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUTNHBI,
TUTOIIAIH TTOTIEPEYHOTO
Ce4YeHMs U matepuaia”

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

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa44a



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

46

Jlaboparopnas pabota
"UccneqoBanue
3aBHCUMOCTH CHJIBI TOKA,
WYIIETO Yepe3 pe3ucTop,
OT CONIPOTHBIICHHUSI
pe3UCTOpa M HAMPSKCHHS
Ha pe3ucrope"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbHOE U
mapajicJibHOC COCAUHCHUS
IIPOBOAHHUKOB

48

JlaGopaTopHas paboTta
"I[IpoBepka npaBuia
CIIOKEHUSI HAMIPSHKEHUN
MIPH MOCJIEI0BATEIEHOM
COCJTMHEHUH JIBYX
pe3uctopon"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"[TpoBepka npaBuia AJis
CHJTBI TOKA TIPH
napaieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amay Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COEIMHEHMS IPOBOJHUKOB

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

o1

Pabora 1 MomIHOCTH
ANEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124



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

52

JIaboparopHast pabota
"OnpeneneHue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOoKa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTpUYECKUE LIeTIH U
norpedurenu
AJIEKTPUUYECKON YHEPTUH B
obITy. KopoTkoe
3aMbIKaAaHHE

bubnnoreka IIOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJIBHON paboTe 1o
TeMe "DIeKTpuyecKue
3aps/ibl. 3apsKEHHBIE Tela
U UX B3aHUMOJICHCTBHSL.
ITocTosiHHBIH
AIEKTPUIECKUN TOK"

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

55

KonTponbHas pabota mo
TeMe "DIeKTpUUIECKHe
3aps/bl. 3apsHKEHHBIE Tea
¥ UX B3aMOJICHCTBHS.
ITocTosiHHBIH
AIEKTPUUYECKUN TOK"

bubmmorexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTostHABIC MarHuThl, UX
BSaHMOHCﬁCTBHC

57

Ypoxk-uccienoBanue
"U3yuyenue noneu
HOCTOSIHHEIX MarHuToB"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MarsauTHoOeE T10JI€.
MaruauTHOE 110J1e 3eMJIU U
€ro 3Ha4YeHHe IS JKU3HU
Ha 3emie

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT OpcTena.
MarnuTHO€ 1osue
JIEKTPUYECKOTO TOKA
MarsuTHO€ 1noJ€e KaTyIKu
C TOKOM

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac1d?2

60

IIpumeHeHue
3JIEKTPOMArHUTOB B
TexHuke. JJaboparopnas
pabota "U3yueHue
NeWCTBUS MArHUTHOTO
IOJIS1 Ha IPOBOJTHUK C
TOKOM"

0.5

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOoABUTATEND
MTOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JEeKTpoIBUTaTesneil B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.
JlabopaTopHas pabota
"KoncTtpynpoBanue u
n3ydyeHue paboThl
3ieKTpoaBUrarens"”

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

OnbiTel Papajest. 3akoH
3JIEKTPOMArHUTHOM
unaykiuu. [Ipasuio Jlenna

63

DJIeKTpOoreHepaTop.
CriocoObI MoJTydeHuUs
ANEKTPUUYCCKON SHEPTHUH.
DIEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HNCTOYHHKAX 3Hepr1/11/1

64

IloaroroBka k
KOHTPOJIBHON padoTe 1o
TeMe "DIIEKTPUUECKUE U
MarHuTHbLIE ABJIeHUS"

65

IIpomexxyrounas
arrecrauus. TectupoBaHue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PezepeHbiii ypok. Pabora ¢
TEKCTaMU 110 TeEME
"TeruioBble ABIeHUA"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"ITocTosaHHBII
AIEKTPUUYECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MarguTtHble SBiIeHus"



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakT4yeckue
padoThbI

JIeKTPOHHBbIE U(PPOBBHIE
oOpa3oBaTejibHbIE

pecypchbl

MexaHudeckoe OBMKEHHUE.
MarepuanbHas TOUKa

Bxopanas quarHoctuka.
TectupoBanue

Cucrema oTcuera.
OTHOCUTENBHOCTh
MEXaHHUYECKOTO JIBUKEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
MPSAMOJIMHENHOE JBUKECHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoe

MPSMOJIMHENHOE IBUKEHUE.

CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTb

[IpssMmonuHeitHOE
PaBHOYCKOPEHHOE
JIBHO)KEHUE. Y CKOpEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad8d4



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

CkopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

Jlaboparopuas pabota
"OnpeneneHue yCKOpeHus
Teja MpU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CB00OIHOE TIaJICHUE TEIL.
Omnritel ["annies

PaBHOMEpHOE ABMXKEHUE 11O
okpyxxHOCTH. [Tepuon u
yacToTa oOpaiieHus.
JInneiHas u yriaosas
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

[HenTpocTpemMuTenbHOE
YCKOpEHHUe

11

IlepBbiit 3ak0oH HproTOHA.
BexTop cunel

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akon HeroToHa.
PaBHopelicTByrOIIAs cruita

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ae72a

13

Tpernii 3akoH HproToHA.
Cynepno3unus Cui

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



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

Pemrenue 3agaq Ha

14 MIPUMEHEHHE 3aKOHOB bubmoreia HOK
P https://m.edsoo.ru/ff0aeb6c
HrroTona
Cuna ynpyroctu. 3akoH bubmmorexa [IOK
15
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme
«Cuna ynpyroctu»
JIaboparopHast pabota
17 «Omnpenenenne KECTKOCTH bubmmorexa HOK
pea https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bu6mmoreka [JOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3amaa mo reme bu6mmoreka [IOK
«Cwuia TpeHusD» https://m.edsoo.ru/ff0afa26
JIaboparopHast pabota
20 "Onpenenenune bubmuoreka [JOK
Koa¢duLreHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUS"
Pemenue 3amau mo reme Eub OK
21 "3akonsl HetoTona. Cuia nomorexa I

ynpyroctu. Cumna TpeHus"

https://m.edsoo.ru/ffO0afb8e



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS.
YckopeHue cBOOOIHOTO
1aJICHUS

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

23

VYpoxk-koHpepeHuus

" JIBU>KE€HUE TEJT BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conueunas cucrema).
lamaktukn"

24

Pemrenue 3agad mo reMe
"Cuia TSHKECTH U 3aKOH
BCEMUPHOTI'O TSATOTCHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[TepBast kocmuyeckas
ckopocTbk. HeBecoMocTh n
Teperpy3Ku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MarepuanibHON
TOYKU. AOGCOIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPETIEHHON OChIO

BpaIieHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

27

MowmeHnT cunsl. LlenTp
TSKECTH

28

Pemrenue 3agad mo reMme
"MomeHnT cunbl. Llentp
TsDKeCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4



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

[ToaroToBka Kk KOHTPOJILHOM
pabote 1o Teme

bubmuoreka [JOK

29
"MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KontposbHas pabota mo

30 TeMe "MexaHn4eckoe bu6mmoreka [IOK
IBIKeHUE. B3zaumoencraue https://m.edsoo.ru/ffOb06ec
Ten"
Nmnynsc Tema. Ummymnsc

31 CUJIBL. 3aKOH COXpaHEHUs bubnuorexa [JOK
UMITyJIbCa. YIIPYyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJCICTBHE
Pemenue 3agau no reme

32 "3aKOH COXpaHEHHUS bubmorera [JOK

"p https://m.edsoo.ru/ff0b096c

HMITYJIbCa
VYpok-koHpepeHus

33 "PeakTHBHOE IBIKEHUE B
MIPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa u bubnnoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGoTa critbl TSDKECTH, CHITBI bubmuorexa [JOK

YOPYTOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



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

36

JlaGopaTopHas pabora
«Ornpenenenue padoThI CUIIBI
TPEHHS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa IO
FOPHU30HTAIILHOU
MTOBEPXHOCTH»

37

CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas sHeprUus

38

Kunernueckas sneprus.
Teopema 0 KHHETUUECKOU
SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUS SHEPTUU
B MECXAaHHUKEC

40

JlabopaTopHas pabota
«3yueHune 3akoHa
COXPAHCHHUS SHEPTUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b12fe

41

KonebarensHoe JABMKCHHEC U
€Tro XapaKTCPpUCTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KojieOaHusl.
BreinyxaeHHbIE KOJIeOaHusI.
Pe3onanc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTnyeckuii u
MPY>KUHHBIA MAaITHUKHU



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

44

Ypoxk-uccienoBanue
«3aBUCUMOCTD MTEpHOJa
KoJ1e0aHui OT KECTKOCTU
MPYXUHBI U MacChl Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue 3Hepruu npu
MEXaHMUYECKUX KOJeOaHusIxX

46

JlaGopaTopHas paboTta
«OrnpeneneHue 4acToThl U
nepuoJia KojeOaHuit
MPYKUHHOTO MasiTHUKa)

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

47

JIaGoparopHas paboTa
«IIpoBepka He3aBUCUMOCTH
nepuo/a KojebaHuu rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHH4YeCKHEe BOJIHBI.
CpolicTBa MEXaHHMYICCKHUX
BOJIH. [IponosibHBIE 1
MOTIEPEYHBIE BOJTHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHHM4YeCKHE BOJIHBI B
TBEPAOM TEJIE.
CeiicMrueckyie BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpa)keHUE 3BYyKa



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

51

Ypoxk-uccienoBanue
"HaOronene 3aBUCUMOCTH
BBICOTHI 3BYyKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pe30oHaHC

53

Ypok-koHbepeHIus
"V bpTpa3Byk U HH(GPa3BYK B
MPpUPOAE U TEXHUKE"

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

54

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKoHbI
coxpaHeHus. MexaHnueckue
Kose0aHus U BOJTHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas padota no
TeMe "3aKOHBI COXPAHECHHUS.
MexaHnyeckue KoueOaHusa u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
BHGKTPOMaFHI/ITHBIe BOJIHBI

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

S7

CaoiicTBa
ANEKTPOMATrHUTHBIX BOJTH



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

58

Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIJISL COTOBOM CBsI3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-ucciaenoBanue
"N3yueHue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
ITOMOUIbI0 MOOUIIBHOIO
tenedona”

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3aJa4 Ha
OMpECaACIICHUC YaCTOThI 1
JJINHBI BJIGKTpOMaFHI/ITHOI\/'I
BOJIHbI

61

DneKkTpoMaruuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BoHoBBIE CBOWMCTBA CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku cera.
[IpssMonuneHOE
pacnpoCcTpaHEHHUE CBETA.
3atmenust ConHua u JIyHbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEHUS CBETA.
3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA
OTpa)kKeHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4



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

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

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

65

[TonHoe BHYTpeHHEE
OTpPa)KEHUE CBETA.
Hcmonn30BaHue IMOJTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHUX CBETOBOJIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JIaboparopHast pabota
"UccneqoBanue
3aBHCUMOCTH yTJjia
MIPEIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha

nn

rpaHuiie "BO31yX-CTEKIIO

67

VYpok-koHpepeHus

"M cnoip30BaHKe IOIHOIO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI,
ONITHKOBOJIOKOHHAS CBI3B"

68

JInusel. OnTuueckas cuiia
JIAH3BI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue n3o0paxeHuil B
JIMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHas pabora
"Onpenenenue GOKyCHOTO
PaccTOsSHUS U ONTUYECKOU
CHJIBI COOMpArOIIEH JTNH3HI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koH(bepeHIus
"OnTHudeckye JIMH30BEIC
puoopsI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

72

I'ma3 xkak onTudeckas
cucrema. 3peHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

VYpok-KoH]pepeHIHs
"edextsl 3penus. Kak
COXpPaHUTH 3peHue"

74

Paznoxxenune Oemoro ceera B

cnektp. OnbiTel HptoTOHA.
CnoxxeHue cneKkTpaabHbIX
uBeToB. Jlucnepcus cera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGopatopHnas pabora
"ONBITHI IO PA3I0KEHUIO
0eJI0ro CBeTa B CHEKTP U
BOCIIPHUSATHIO LIBETA
MIPEIMETOB TPH HX
Ha0JII0/IEHNH Yepe3
1[BETOBBIE (PUIBTPHI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cOe2a



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

YPOoK-TIpaKTUKyM
"BoJIHOBBLIE CBOMCTBA CBETA:

76
nucrnepcusi, tHTepQepeHIms
u qudpakmms”
77 Omnsite Pe3epdopna u bubnunoreka [JOK
IJIaHETapHas MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u noryonieHue
79 cBeTa aToMoM. KBaHTEI bubnmorexa LHOK
. ' ' https://m.edsoo.ru/ffOcl44c
JIuneliuaTeie CIEKTPbI
Y PpoK-IpaKTHK
80 "I§a6mop eHHE }Clll\'l/leK OB bubmorexa LHOK
! " P https://m.edso0.ru/ff0c1550
WCITYCKaHUSI
81 PangnoakTHBHOCTE U €€ BUIBI bubmorexa LOK
g g https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO sifipa. bubnmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PagnoaxkTuBHBIE bu6mmorexa [IOK
npespateHus. M30Tomsl https://m.edsoo.ru/ff0clal4
Pemrenue 3agad mo reMe:
" bubnuorexa [IOK
84 PanmoaxtuBHbBIE

npeBpaiieHus"

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

[Tepnox monypacnana

86

VYpoxk-koHpepeHuus
"PannoakTuBHBIC U3TyYEHUS
B IIPUPOJIC, MEAUITUHE,
TexXHHuKe"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakyuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MaccOBOI'0 YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

OHeprust CBA3M aTOMHBIX
anep. CBsA3b Macchl U
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3ana4 no reme
" nepHsble peakun”

90

Peakuuu cunTe3a u neneHus
sanep. Uctounnku sHeprun
ConHua u 3B€311

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTukKa.
JelicTBus paguoakTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHu3MbI"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBble siBaeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

[Ipomexxyrounas
arrecrauus. TecrupoBanue

94

[ToBTOpenue, obo0mIEHNE.
JIaboparopHbie pabOTHI 1O
Kypcy "B3aumoneiictue

TCI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06061IEeHNE.
Pemenne pacueTHsIX U
Ka4yeCTBEHHBIX 3a/1a4 IO
teme "TemnoBsle mpouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110
teme "KIIJI TerioBbIx
nBuraresein”

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IIEHNE.
Pemenue pacyeTHbIX 1
KaueCTBEHHBIX 3aJ1a4 110
teme "KII/]
3EKTPOYCTaHOBOK"

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



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME, 0600IIEHNE.

bubmuoreka [JOK

98 Ha6op?Top HbIC PaOOTB 110 Y L . https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIC SIBJICHHS
[ToBTOpenue, obo0IeHNE.

99 Pabota ¢ TekcTaMu 1o TeMe 1 bubmuoreka [JOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"

[ToBTOpenue, o6o0mIEHNE.
bubmuoreka [JOK
100 Pabora ¢ TekcTamu 1o Teme 1
https://m.edsoo.ru/ff0c2e82
"Konebanus u BoJHBI"
IToBTOpenue, o0o0mIEeHNE.

101 Pabota ¢ TekcTamu 1o Teme 1 bubmorexa HOK

" | https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBIICHHUSI

IToBTOpenue, o6o0mIEeHNE.

102 'I"a60Ta C TEKCTaMH T10 TEME 1

KBaHToBas u simepHast

¢buzuka"

BIIIEE KOJIMMECTBO YACOB
OBl (0] CTBO HACO 102 97

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA:

7 xnacc ¢usnka A.B.Ilepsimkuna , MockBa JIPODA

8 kimacc pusuka A.B. [lepeimkun, Mocksa J[PODA 2019

9 xnacc ¢pusuka A.B Ilepsimikun, E.M. I'ytauk Mocksa J[PODA 2019

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA

7-9 xnacce pusuka YMK st ocHOBHOM mikonsl. MeTtoaundeckoe nocoodue ass
yUUTEJIS.

M.H. bopaun, Mocksa BMHOM. JlabopaTopus 3HaHUI.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6anorexa IIOK

bu6nmnorexa PO

O6pazoBarenbHas miatdpopma AKmace
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