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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha yPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJICHA HA
OCHOBE TNOJIOXKEHUII W TpeOOBaHUM K pE3ylbTaTaM OCBOEHHS Ha 0a30BOM YypOBHE
OCHOBHOM 0OpazoBarenbHOM mporpammsbl, npeactaBieHHbx B GI'OC OO0, a takxe ¢
yuéroMm (enepaibHON pabodeil mporpaMMbl BocnuTaHusi U KoHIenuu mnpenojaBaHus
yaeOHOoro npeaMmera « Du3nKay.

Copepxxanne mporpaMMmbl 1O  (uU3HKE HampaBieHO Ha  (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH OOYUaIOIIUXCSl M OPTaHU3aLUI0 U3YUeHHs] (PU3UKU Ha
NesTeTbHOCTHOM OCHOBEe. B mporpamme 1o (u3uMke y4HTBHIBAIOTCS BO3MOMXKHOCTH
yueOHOoro mpeamera B peanusauuu TpeboBanuit PI'OC OOO k mIaHUPYyEeMbIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyYEHHs, a TakKe MEXIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEAMETOB HA YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHUs.

[IpenonaBanue ydeOHOro mnpeamera «DHU3MKa» OCYIIECTBISETCS C HCIOJIb30BAHHEM
obopynoBanus [lenTpa o6pasoBanust «Touka pocTay.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpeleieHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUYECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHsI MPEAMETHOTO COAECPKaHUS U y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma no gusuke pa3paboTaHa C LEIbIO OKAa3aHUS METOAMYECKOW MOMOIIU
YUHTEIIO B CO3/IaHUH paboyeld MporpaMMsl 1o yueOHOMY MPEAMETY.

@u3uka SBIAETCA CHCTEMOOOPA3YyIOIIMM JJii €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEeIMETOB, MOCKOJIbKY (M3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBICHUH,
M3y4aeMbIX XHMMHEH, OMOJIOTHEH, acTpoHOMHUEH H (u3udeckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, IPEA0CTaBIIsICT HauOoiee sICHbIe 00pa31bl
MPUMEHEHUs HayYHOr0 METOJIa MO3HAaHMS, TO €CTh CIoco0a MOIYYEHUs: TOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIABHBIX 3amad  (GU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (POPMUPOBAHUN €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MpenArosaraeT OBJIAJIEHHUE CIEeAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JaHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu n3ydenns: GuU3NKU HA YPOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUs OMPEEICHBI
B Konnenmuu npenonaBanusi yudeO6HOro mpenmera «®Pusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIC




oOieoOpazoBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemennem  Komeruu
MunuctepcTBa npocerienus Poccuiickoit denepannu (mpotokost ot 3 aekadps 2019 r.
No [TK48H).

Henn n3yvyenus Gpuankm:

e TMpHOOpETEHHE MHTEpEeca W CTPEMJICHHS] OOy4aIoUXCsd K HAYYHOMY H3YyUEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HAHWS U (HOPMHUPOBAHUE
MCCJIE0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHHSIM;

e (opMHpoOBaHHE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa H3Y4YEHHsS] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopmupoBaHHE TpEACTAaBICHUI O ponu (PU3MKKM JJi1  Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuel npodeccuoHaabHOM
NEeSATEIbHOCTH, CBI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K JalbHEHIIEMY O0YyUEHHUIO B
3TOM HAIPABJICHUU.

JlocTkeHne 3THX Leseld IporpaMMbl 1Mo (pU3MKE HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIEAYIOLUINX 3a1a4:

e TMpUOOpETEHHE 3HAHUU O JHUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpuOOpEeTEeHHWE YMEHHM OMNMUCHIBATH M OOBICHATH (U3MUECKHE SBICHUS C
UCII0JIb30BAaHUEM TIOJIyYCHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 33/1a4 C UCIOJIb30BAHUEM
(u3HUECKUX MOJIENEN, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMH HaOMIOAaTh NPUPOJHBIEC SBJICHUS W BBINOJHATH OIBITHI,
nabopartopHble  pabOTBl M AIKCHEPUMEHTaJbHBbIE  HCCIENOBAaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

e oOcCBOeHUME NpuUEMOB padoThl ¢ uHHPOpMaLKMEN (PUINYECKOTO COoIep KaHMs,
BKJIIOYasi MH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3UKU, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POpMALH;

e 3HAKOMCTBO cO cdepamMu NpodhecCHOHATBHOW IESTeNbHOCTH, CBS3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHXKEHHUSAX
(du3HUecKol HayKHu.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEeHb) Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJENi0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeEHeIo).

[Ipennaraemelii B mporpamme o (u3MKe nepevyeHs JadopaTtopHbIX paboT U ONBITOB
HOCUT pEKOMEHJATEJIbHBIH  XapakTep, yuuTedb JeNaeT BbIOOp MPOBEACHUS
7abopaTOpHbIX pabOT W OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOEHHOCTEH



o6yqa}0umxc;1, CIIMCKa OJOKCIICPHUMCHTAJIbHBIX SaHaHHﬁ, npeajiaracMblXx B paMKax
OCHOBHOTI'O I'OCYTapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IKC.

COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupoge. SfBneHus npuponsl. Duznueckue SBICHUA:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BeaMuuHbl. 3mMepenne ¢puznueckux BenuuuH. Ousndeckue npuoopsl.
[TorpemHoCcTh N3MEPEHNI. MEXTYHAPOAHAS CHCTEMA EAUHULL.

Kak ¢usuka wu  Jgpyrue  eCTeCTBEHHbIE HAyKH  HU3Y4alOT  IPUPO.Y.
EcTecTBeHHOHAYUHBIN METOJ| MO3HAHMS: HAOJIOJEHUE, TOCTAHOBKAa HAYYHOTO BOIIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, O0BsICHEHUE HA0III01aeMOT0
sBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBbIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnyueckue MNPUOOPHI W TpOLEIypa NPSIMBIX H3MEPEHHN aHAJIOrOBBIM U

uU(ppOBBIM TPHUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmnpenenieHue LEHBI IeeHUs IIKaIbl U3MEPUTEIBHOT0 Mpubdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OrnpeneneHue pa3MepoOB MabIX TEN.

5. M3MepeHue TemmepaTypsl MPHU MOMOIIM KUAKOCTHOTO TEPMOMETpA U AaTUMKA

TEMIIEPaTyphl.
6. IIpoBeneHue ucciaen0BaHus MO MPOBEPKE TMIIOTE3bl: NAIBHOCTD MOJIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKAa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>xeHue yactuil BemecTBa. CBsI3b CKOPOCTH IBUKEHHUS YaCTHUIl C TEMIEPATypOH.
BbpoyHnoBckoe aBuxenue, nuddysus. BzauMmoaelcTBiue 4acTull BEIIECTBA: MPUTSHDKEHUE U
OTTaJKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEH W TBEPABIX
(KpucTtamnuyecknx) Tel. B3auMOCBsSI3b MeXAy CBONCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M WX AaTOMHOMOJEKYJSPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



Habnronenue OpoyHOBCKOTO ABUKEHUS.

Habmonenue nuddysumn.

HaGnronenue sBIICHHA, OOBSCHSIOMIMXCS MPUTSHKCHUEM WM OTTaIKHBAaHHUEM
YaCTHI[ BEIIECTBA.

Jlabopamopnwie padbomul u onvimot.

1.
2.
3.

OrneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEM PoTorpaduii).
OnbITHl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe nBuxeHue. PaBHoMepHOE U HEpaBHOMEpHOE JABUkeHUE. CKOPOCTh.
Cpennsis CKOpOCTb IMPU HEPABHOMEPHOM JIBMKEHUH. Pacu€T myTH U BpeMEHU JIBUKCHMUSI.

SBreHne uHEpIMU. 3aKOH UHEPIMU. B3anuMoieiicTBUE Tell Kak MpUYMHA U3MEHECHUS
CKOPOCTH NBWKEHMS Tell. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHOCTH BelecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHHUIIE 00BEMA BEIIECTRA.

Cuna Kak XapakTepUCTUKa B3auMOJeUCTBUs Tei. Cuia ynpyroctd M 3akoH ['yka.
N3Mepenure cuiibl ¢ TOMONIBIO JUHAMOMETpA. SIBJIeHUE TATOTEHUA U cuja TsbkecTu. Cuna
TSDKECTU Ha JIpyrux muiaHerax. Bec tema. HeBecomocTs. CrokeHue CHJl, HapaBJICHHBIX
no oxHou mnpsamoil. PaBHoxeucTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUA U
TpeHUE TTOKOs. TpeHne B Ipupoe U TEXHHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6.

HaOmronenne MexaHn4ecKoro ABMKEHHUS Telia.

N3mepenne CKopoCTH MPSIMOJTMHEHHOTO ABUKCHUS.
HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHnsI CKOPOCTH TIPH B3aUMOICHCTBUU TElL.
CpaBHeHHE MacC 10 B3aMMOJICHCTBUIO TEI.

CroxeHue CHJI, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopnsie pabomul u onvimol.

1.

OmnpeneneHrue CKOPOCTH PABHOMEPHOTO JBM)XKEHHS (LIapHKa B JKUJIKOCTH,
MOJIEJH 3JEKTPUUECKOTO aBTOMOOMJIS M TaK Jlajee).

Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUsT Opycka WIM IIapuKa IIo
HAaKJIOHHOMW IUIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO Tea.

OnbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  pacTsbkeHust  (aegopmaniun)
MPYKUHBI OT IPUIIOKEHHOMN CHIIBI.

OnebITHI, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTh CUJIbI TPEHHUS CKOJBXEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.
Hanenue. CrnocoObl yMEHBIIEHUS M YBEIUYEHHUsS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JaBJICHUA ra3a oT 00béMa, TemmnepaTypsl. [lepenaua naBnenust TBEpABIMU



TeJaMH, JKUJIKOCTAMM M ra3amu. 3akoH Ilackansa. IIneBmartnueckue MalllUHBI.
3aBUCUMOCTh JIaBJICHUSI IKUAKOCTH OT TayOuHbl. ['MapocTatuueckuili mapajokc.
Cooobmatromuecs cocynbl. ['uapaBinueckiue MEXaHU3MBI.

Atmocdepa 3emnn u armochepHoe mgaBieHue. [IpuyMHBI CyIIECTBOBaHUSA
BO3yIIHON 00070uku 3emiu. OnbiT Toppuuerm. U3mepenne atMochepHOTO JaBICHUS.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl s
U3MEpEeHUs aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE KUIAKOCTH M Ta3a Ha INOTPYXKEHHOE B HUX TeJNO. BpITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

JHemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBaeHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs: CoCy/bl.

['mapaBnnaeckunii mpecc.

[IposiBnenue nencTBust aTMOC(EPHOTO TaBICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMaA MOTPYKEHHOM YacTH Tela U

A A A

IJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BRITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIOBHE IUJIaBaHWs TeN: IUJIABAaHWE WM MOTPYXKEHHE TEl B 3aBUCHUMOCTH OT
COOTHOLIEHHUS TIJIOTHOCTEU TeJa U KUIAKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeNa.

2. OmnpenesieHUE BBITAJKUBAOIIEH CUJIbL, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JCUCTBYIOIIEH HAa TEIO B
KHUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKHABAIOMIEH  CHIIBI,
JICUCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B KUIKOCTh

N

YacTH TeJIa U OT IJIOTHOCTHU KHUJKOCTH.
5. KonctpyupoBaHue apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKU U OINpPEACIICHHE €€
IPYy30II0ABEMHOCTH.
Pa3zpnes S. PaGoTra u MOIIHOCTB. JHEPrus.
Mexanudeckas pabota. MOIHOCTb.
[IpocTeie MexaHU3MBI: pbluar, OJ0K, HaKJIOHHAs IOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE MpPaBUIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. [IpocTeie MexaHU3MbI B OBITY U TEXHUKE.



Mexannueckas sHeprus. Kunetndeckas U noteHuuanbHas sHeprus. [IpeBpamienue
OJIHOTO BHJA MEXAHWUYECKOW OHHEPTHMM B JPYrod. 3aKOH COXpPAaHECHHS DSHEPruud B
MEXaHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa IO

TOPHU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue yCnoBUM paBHOBECHS pblUara.

3. Usmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPIHH.

8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKON TECOPUU CTPOCHHUS BEIISCTBA.
Macca u pasMepbl aTtoMOB M MOJIEKyJd. OMNbIThl, MNOATBEPKIAIONINE OCHOBHBIC
MIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOro, KUIKOTO U  Ta3000pa3HOrO  COCTOSIHUM  BEIECTBA.
Kpucranmuueckue u amopdssie Tena. OOBbSICHEHHE CBOWCTB Ta30B, KUIAKOCTCH H
TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUH MOJEKYJIAPHO-KUHETHUECKON Teopun. CMadyuBaHKe
Y KalWUIAPHBIC SIBIICHUSA. TEmIOBOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpATypbl CO CKOPOCTBIO TEIJIOBOIO JBMKECHUS YaCTHII.
Buytpennsis sHeprug. CrocoObl M3MEHEHUS! BHYTPEHHEW SHEpPIruM: TeIuionepenadya u
coBepiieHHe paboThl. Bmuapl Temonepenayu:  TEIUIONPOBOIHOCTh, KOHBEKITHS,
H3JTy4YCHHUE.

KommyecTtBO TemnoThl. YeabHas TEINIOEMKOCTH BeEIIeCTBA. TemaooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUIOBOro OamaHca. IlnaBneHue u oTBepAcBaHUE
KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TemioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHneHcamus. Mcnapenuwe. Kumenme. VYaenmpHas — Temiota  mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JTaBJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOINIUBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Tpuntuner padotsl TemioBbix asurateneit KIIJ remmoBoro asurarens. Temniaosbie
JBUTATEN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpAHEHUS U MPEBPAILLICHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. HaGmroneHnue 6poyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmronmenuve siBneHn CMauyuBaHUS U KaNWILISIPHBIX SBIICHUN.

4. HalmoieHne TerioBOro pacimpeHus Tel.



5. 3MeHeHue pAaBieHHs raza MpU HM3MEHEHMH OO0bEMAa M HarpeBaHUU WIIU
OXJIAXKJICHUH.

6. lIpaBuna nsmepeHus TeMnepaTypsbl.

7. Bugel Tennonepenayu.

8. OxJlaxkJieHHe NIpHU COBEPIICHUU paOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIVIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnroneHune KumeHusI.

12. HabGnrogeHne mocTOsSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mopenu TerIoBbIX JBUTATEIEH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB MMOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl IO HAOJIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, XXKUAKOCTEH U TBEPIBIX

TelL.
4. OmnpenencHue NaBJICHUS BO3AyXa B OJJIOHE HITIPHUIIA.
OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro o0béma u
HarpeBaHUs WM OXJIaXKICHUS.

6. IIpoBepka rumore3sl JIMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATyPHI.

7. HaOmiomenve wW3MeHEHUsT BHYTPEHHEH OHEpruuM Telna B pe3yJbTare
Terionepeaayr U padboThl BHELTHUX CHJI.

8. HccnenoBaHue sIBJICHUS TETUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW M Topsueit
BOJIBI.

9. OmpeneneHre KOJWYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIUHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nporecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIaBJICHUS JbJa.

Pa3znes 7. JaekTpuyeckue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. JIBa ponma dyeKTpuYecKHX 3apsaaoB. BzaumopeincTeue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCHUMOCTh CHIIBI B3aMMOJICUCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXKIY TEJIAMH).

OnekTpuueckoe mnojie. Hanpsk€HHOCTh — 3yekTpuyeckoro noss. [lpuHnun
CYNEPIO3ULINH IEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocutenu »snekTpuyeckux 3apsgoB. IJIEMEHTAPHBIA AJICKTPUUECKUNM  3aps.
Crpoenue aroma. [IpOBONHMKM W IHUAJIEKTPUKUA. 3aKOH COXPAHEHUS DJIEKTPUUECKOIO
3apsiza.



DJIEKTPUYECKUNA TOK. Y CIOBUS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKA. MCTOUHMKH
MOCTOSIHHOTO ~ TOKa. JIeMCTBUSL DJIEKTpUYECKOro TOKa (TEIJIOBOE, XHMHYECKOE,
MarHUuTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U razax.

Onextpuyeckas nenb. Cuina Toka. DIeKTpuuecKkoe HampsikeHue. ConpoTHBIIEHHE
MPOBOAHUKA. YJIENbHOE CONPOTHUBJICHUE BellecTBa. 3akoH OMa Juisi ydacTKa IElu.
[TocnenoBarenbHOE U MAapauIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaboTa 1 MOLITHOCTH 3MIEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHna. Dnexkrpuueckue
LETH U OTPEOUTENH NEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MAarHuTHOE
nosje. MaruutHoe noJsie 3eMJIM M €ro 3HaueHue i Ku3Hu Ha 3emie. OnwIT Dpcrena.
MarHutHOe MoJie 3JIEKTPUYECKOro Toka. [IpruMeHeHHe 3JIEKTPOMarHuTOB B TEXHUKE.
JlelicTBE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSIHHOTO
ToKa. lcronbs3oBaHME dNEKTPOABUTATENEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

Onbitel @apanes. SIBiaeHue 3yeKTpoMarHuTHOM wuHAYKUuU. l[IpaBuno JleHma.
Onextporenepatop. CriocoObl OTYUYSHUS! DIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poaa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DJeKTpocTaTU4eCKast MHAYKIIUS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B KHUJKOCTH.
. ['a30BbIM paszps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOro HANPSKEHUsST BOJIBTMETPOM.
. Peocrar u MmarasuH cOIpOTUBIICHUHN.
. BaumoeicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOXHOCTHU Pa3JieJICHUs] MOJIOCOB MarHuTa.
. MoaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHoOe€ 1oJie ToKa. DJIEKTPOMAarHuT.
. JleicTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.
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22. MccnenoBanue ABIEHUS 3E€KTPOMArHUTHOM MHTYKIIMH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTh ~ HAalpaBJIEHHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUHA  €r0
BO3HUKHOBEHHUSI.
25. DIIEKTPOreHEPATOP MOCTOSTHHOIO TOKA.
Jlabopamopnsie pabomuel u onvimol.
1. OnpIThl 1O  HAONIOACHUIO  DJIEKTPHU3AlMM Tl  WHAYKIUEH ¢ Mpu
CONIPUKOCHOBEHUH.
Uccnenosanue AeiCTBUS 3JIEKTPUUYECKOTO MOJIS HA MPOBOJHUKHU U UIJICKTPUKH.
COopka 1 mpoBepKka pabOTHI EKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.
N3MepeHne u peryJIMpoBaHUE HAIPSKEHUS.
HccnegoBanne 3aBUCMMOCTM CHJIBI TOKA, HWAYIIErO Yepe3 pe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.
7. ONBITHL, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHHUS
POBOJHUKA OT €ro JIMHBI, IUIOAIU TONEPEYHOr0 CEYEHUS U MaTepuaa.
8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHWM MPU  MOCIEI0BATEIIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia [ CHJIBI TOKAa MpPH TMApaUICIbHOM COEJUHECHUU
PE3UCTOPOB.
10. Onpenenenue paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UcTop.
11. OnpezesieHre MOITHOCTH 3JEKTPUUECKOTO TOKA, BBIEISIEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYHIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.
13. Onpenenenne KII/[ Harpesarens.
14. UccrnenoBanne MarHuTHOTO B3aMMOJIEUCTBUS IOCTOSSHHBIX MarHUTOB.
15. I3ydyeHue MarHUTHOTO MOJSl MOCTOSHHBIX MArHUTOB MPU UX OOBEIUHEHUH U
pazzieneHun.
16. MccnenoBanue AENCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJEHUCTBUSL KAaTYyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIllPaBJICHUS TOKA B KaTyIIKE.
18. I3ydeHue AeicTBUSI MAarHUTHOTO TOJISI HAa MPOBOIHUK C TOKOM.
19. KoHcTpynpoBanue u uzydeHue padoThl SJEKTPOIBUTATEIIS.
20. U3smepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.
21. OnBITBI MO  KMCCJENOBAHUIO  SIBIICHUSI  DJIEKTPOMArHUTHOM  MHAYKIIUU:
UCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIMPABJICHUS WHIYKIIMOHHOTO TOKA.
9 KUIIACC
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Pasznea 8. Mexannueckue iBJICHHUS.



Mexannueckoe — nBwkeHMe.  MarepuanbHas — Touka.  Cucrema  orcuéra.
OTHOCHUTENIBHOCTE ~ MEXAaHUYECKOIO  JBWKECHHA. PaBHOMEpHOE  INPSMOJIMHENHOE
nerokeHue. HepaBHoMmepHoe mnpsiMosiMHElHHOe ABMKeHUE. CpenHsss U MIHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE NpsiMOJIMHEWHOE ABMkeHue. CBOOOIHOE NajeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE pABMWXKEHHE 10 OKpyXHOcTH. llepuox u wyactora oOpamieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropou 3akon Herotona. Tpernit 3axoH HproTona.
[IpyHIMI Cynepno3unn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHus: CWiIa TPEHHUs CKOJIBKEHHUS, CHJIA
TPEHHUsI [IOKOs1, APYT'UE BUIBI TPEHUS.

Cuina TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOPEHHE CBOOOAHOTO IMaJICHUS.
JBmxenue mia"net BOkpyr Connuoa. IlepBas xocmuueckas ckopocTb. HeBecomocTs u
[IEPErpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBhIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tema. M3meHenne wumnynbca. MMmynsC cuipl. 3aKOH COXpaHEHUs
MMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TSKECTH, YOPYroCTH, TPEHHMS.
Cs13b sHepruu 1 padboTsl. [loTeHnnanbHas 3Heprus Teja, MOAHIATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHManbHas YHEPTHS CKATOU NpYyKkuHBL. KnHeTnyeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Hemoncmpauuu.

1. HaOmioneHne MeXaHWYecKOro MABM)KEHHS Tejla OTHOCUTENBHO pa3HbIX Tel

OTCYETA.

2. CpaBHEHME TIyT€M M TPACKTOPUM JBWKEHUS OIJHOTO M TOrO JKE€ Tela

OTHOCHUTENBHO Pa3HbIX TEIl OTCUETA.

N3mepeHne cKkOpOCTH U YCKOPEHUS IIPSIMOJIMHENHOIO IBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

HabGutoienue ABMKEHUs Tella o0 OKPYKHOCTH.

HaOnronenne mexaHWYECKHX SIBJICHUH, MNPOUCXOASIIUX B CHUCTEME OTCUETa
«Temexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3nKH.

7. 3aBHCHUMOCTb YCKOPEHMS TeJla OT MAacChl Tea U JEHCTBYIOIIEH HA HETO CUJIBL.

8. HaOmroneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEll.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [Iepenaua nMnysnbca npyu B3aUMOJICUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOJICHCTBUU TEIL.
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12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCca IPU HEYTIPYTOM B3aUMOJIEHCTBUN.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabutoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU IPU CBOOOAHOM IaICHUU.

CoxpaHeHHe MEXaHWYECKOW SHEpPrMH MpU [BHKEHUU Teja NOJ JEHCTBHEM
OPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra id pa3roHa M JaJbHEHIIEro pPaBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEHKKH.

Omnpenenenne cpeHENd CKOPOCTH CKOJIBKEHHS OpyCKa WM JBUKEHUS IIapHKa
10 HAKJIOHHOH IUIOCKOCTH.

OnpeneneHne yCKOpPEHMsS Tejla IPU  PABHOYCKOPEHHOM JBH)KEHHH 11O
HaKJIOHHOW IIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PABHOYCKOPEHHOM
IBUKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka rumore3bl: €ciy MPU PaBHOYCKOPEHHOM JBHKEHUHU 0€3 HadajJbHOU
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUSL CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOIO
JABJICHUS.

Omnpenenenre kodhduieHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHl CUJIbI TPEHUS NPU PABHOMEPHOM JBMKEHUU TeJa IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenue padoThl CUJIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ UCIOIb30BAaHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyenune 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.
KonebarenbHoe nBmwxkeHne. OCHOBHBIC XapaKTEPHUCTHUKH KOJICOAHWH: TIepHO,

4acToTa, aMIUIMTyAa. MareMaTudyeckuii W IPYKMHHBIM MaATHUKU. [IpeBpamenue
SHEPrUM MPHU KOJIeOATETLHOM IBUKEHUH.
3aryxaromue kosuebaHus. BeiHyxIeHHble KosieOaHus. Pe3oHaHc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHW4ecknX BOJIH. [IpopoisibHbIE M MoOmnepedHble BOJHBIL. JlmmHa

BOJIHBI M CKOPOCTh €€ paclnpocTpaHeHus. MexXxaHM4YeCKHue BOJIHBI B TBEPJOM Tele,
CEMCMHUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicOTa TOHa. OTpaxenue 3Byka. WMHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1.

Habmonenue xonebanuii Tei moa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Hab6utoienue xosebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabitoieHue BbIHYKIE€HHBIX KOJIEOAHUI U pe30HaHCA.
PacnipocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (HA MOJEINN).
Habmoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHU PE30OHAHC.
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Jlabopamopnsie pabomuel u onvimol.
1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHU MaTeMaTUYECKOr0 MasiTHUKA.
2. OmnpezeneHne 4acTOTHl U IEPHOJA KOJeOaHN MPYKUHHOIO MassTHHKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOJIa KOJICOAHH TOJIBEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH NEpUOAA KOieOaHUM MPYKUHHOTO MAasTHHUKA OT
MAacchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepuojAa KojieOaHUi rpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3sa.

6. OIBITHI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb INE€puoja KojeOaHUN NPy KMHHOIO
MasiTHHKa OT MaccChl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOJHOTO MaCHHUS.

Paszpges 10. DieKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHeIX BoiH. [llkanma anexkrpomarHUTHBIX — BOJH.  Vcmosb3oBanue
AJIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJeKTpoMarHuTHas rmpupoa ceera. CkopocTs cBeTa. BOoJIHOBBIE CBOKCTBA CBETA.

Hemoncmpauuu.

1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomuel u onvimol.

1. M3yueHue CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C TMOMOUIbIO MOOUJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass mogmenb cBera. Mcrounuku cBera. IIpsMonuHeHOE pacrnpocTpaHeHUE
ceera. 3armenuss ComHua u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBeta. 3aK0oH NpenoMiieHus cBeTa. [lojlHOe BHYTpEHHEE OTpaKEHHE
cBera. Mcnosnb30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B nuH3ze. OnTuyeckas cucteMa QoroarmapaTra, MAKPOCKONa U
Teneckona. 1'a3 kak onrudeckas cuctemMa. bam3opykocTh B TallbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. ClojkeHHe CreKTpaibHbIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.
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[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Toyyenue n300pa>keHui B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuid CBETOBOI.

Xon nydyer B coOuparoliei JImH3e.

XoJ JIydeu B paCCEUBAIOIICH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Moaens rinasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHM CBETa Pa3HBIX 1IBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTIila OTPAXKEHUSI CBETOBOTO JIyda OT yria naJeHus.
N3yuenune xapakTepuCTUK N300paKeHUs MPeAMETa B INIOCKOM 3epKajie.
WccnenoBanue 3aBUCMMOCTH yIjla MPEJIOMIICHHS CBETOBOTO Jiyda OT yrijia
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ MTOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenue (OKYCHOTO pACCTOSIHUSL U ONTHUYECKOW CHJIBI CcOOMparolieu
JIUH3HI.

OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEI IO BOCOPUATHUIO I[BETA MPEIMETOB MPU X HAOIIOJICHUU YePEe3 1IBETOBBIC
(UIBTPBHL.

Paznen 12. KBaHTOBBIE SIBJICHUA.

Onwitel  Pesepdopna u mmanerapHass monens atoma. Mogenb aroma bopa.
Hcnyckanue u moryomnieHue ceera aroMoM. KBaHThI. JIMHEWYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, OeTta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO sJipa.
Hyknonnas monens aromHoro siapa. M3oronsl. PangnoaktuBHeie npespaunienus. [lepuon
MOJIypacIiajia aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsiA0OBOI0 U MacCCOBOI'O YHCEI. DHEPIus
CBSI3M aTOMHBIX sjep. CBs3b MacChl M dHEpruu. Peakuuu cuHTe3a W ACICHUS Sep.
Uctounuku sneprun ConHUA U 3BE3I.

SAnepHas oHepreruka. JleWcTBUS paAMOAKTUBHBIX M3JIyYEHMH Ha JKUBBIC
OpraHu3MBI.
Jemoncmpayuu.

1.

2
3.
4

CnexTphl U3ITy4eHUS U MOTJIOLIEHHUS.
CnexTphl pa3auvHbIX Ta30B.

CnekTp Bogopoa.

Ha6monenue TpekoB B kamepe Bunbcona.



5. PaboTa cu€Turka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus u3nydeHus IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomuol u onvimol.

1. HaOmioneHue CIOMIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTULBI [0 TOPMO3HOMY ITyTH (I10

dboTorpadusm).

3. H3MmepeHue painoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-0000IIAIOMNKA MOIYIb TMpEAHA3HAUYEH I CHCTEMaTH3allud |
0000IIEeHUS] MPEIMETHOTO COJIEPKaHUs U OMbITa JACATEIbHOCTH, MPUOOPETEHHOTO MPH
U3YYEHUH BCEro Kypca (U3MKM, a Takke /I IOJArOTOBKM K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEHY 0 (pU3uKe Ui 00y4arouxcs, BIOpaBIIMX 3TOT y4eOHBIN
IIpEeaMET.

[Ipr w3ydeHUM [TAHHOTO MOAYJS PEAIU3YIOTCI W CHCTEMATU3UPYIOTCS BUIBI
JESTeIbBHOCTH, HAa OCHOBE KOTOPBIX O0O0ECIEUMBACTCS JOCTUIKEHHE IPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToOB oOyueHus, dbopmupyercs
€CTECTBCHHOHAy4YHasi TI'PaMOTHOCTb: OCBOCHUE HAY4YHBIX METOLOB HCCIIEIOBAHUSA
ABJICHUM MPUPOJIbI U TEXHHUKH, OBJIAJICHUE YMEHUSAMH OOBICHATh (PU3NYECKUE SIBICHMUS,
IIPUMEHSS TOJyYEHHBIE 3HAHWSA, PEIIaTh 3aJa4d, B TOM YHCIE KAYECTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIIMATBEHO AESATENRHOCTHBIN XapaKTep JaHHOIO pa3/ielia peain3yercs 3a CUET
TOTO, 4YTO OOYHYArOIIMECs BHIMNOJIHAIOT 3aJaHKs], B KOTOPBIX UM IIpeaiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKUE
SABJIEHUS B OKPYKAIOIIEN TPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bI UCCIIEN0BaHUS (PU3NUYECKUX SIBJICHHM, B TOM YHUCIIE
JUIsl IPOBEPKHU TUITOTE3 U IOJIYyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh Hay4yHble OCHOBBI HaumOOJEee Ba)XXHbIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, IPAKTUYECKOTO MCIIONb30BAHUSA PA3JIMYHBIX HCTOYHUKOB
JHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILCHHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
DHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 6yayT copMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’*KAAHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ACTETUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHEHIIECH COCTABIISIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKcMH, NpPU3HAHME CBOETO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTUIECKOMY M3YUEHUIO PO eCCUid, CBA3aHHBIX ¢ (PUZUKOI;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3MYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hncie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JIaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OILICHKA CBOMX JIEMCTBUM C YYETOM BIMSHHUS Ha OKPYXKAKIIYK Cpexny,
BO3MOXKHBIX TJIO0AJIBHBIX MOCJICICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HaBaTeIbHbIE YHUBEPCAIbHbIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIBISATH W XapPaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh Crmoco0 pemieHus y4eOHOU (dusnueckon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHbBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTHI U 3aIIPOCHI TIPHU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMANBHYIO (GOpPMY TPEACTABICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUH KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABIISITH AJITOPUTM PEIIeHUs (PU3UIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipejiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
¢u3nyecKoro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMeETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBHKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBJKEHUE, HEPAaBHOMEPHOE  JBIKEHHE, HHEpIUs,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO ONMCAHUIO MX XapaKTEpHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HNUECKOE SBJICHHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHe SIBICHUS B TMPUPOIE:
IpPUMEPHl ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIHUSIHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs cuil (BIOJb OJHOM IpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecusl pbryara (0Joka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYJBI U HPOBOAMUTH Pacd€Thl, HAXOJIUTH CIIPABOUHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3iuyaTh U UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHUS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLUEroCs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Jia, OT MIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl MOJTYYEHHONM 3aBHCHUMOCTH (DU3MYECKUX BEIUYUH B BUJC



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOANTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIIas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MIaCHOCTH MPpU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pU3MYECKHX SBJICHHN M HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTUBOPEYUBONM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsSI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWUN, TPH D3TOM TPaMOTHO HCIIOJIb30BATh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IUJIaHAa JCHCTBUM, aJCKBaTHO OICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIUIOBOM JIBUTATElNb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAWUISIPHBIE SBJICHUS, WUCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTHYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPU MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBJICHUM WU
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHsI BOJBI OT TEMIEPATYPBI KUAKOCTH U
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMyJIMpOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C HUCHOJIb30BAaHUEM MPSAMBIX  HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJITHUKOB): IJJAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH P padoTe ¢ 1ad0paTOpHbIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajiiesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I obecnieueHrs 6€30MacHOCTU MpU oOpallieHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHET, BiaieTh NpUuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHUsi, B TOM 4YHCJIE MYOIMYHO TWPEACTABIATh PE3yJIbTaTh
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
IPOLECCOB paclpeienaTh OOsS3aHHOCTH B TpyMNe B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHMS, AehopmMalius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(MPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE HU3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOILECChl U CBOMCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(buU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELICHUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUs HHEPTHH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW MpPYy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsI NpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TPH pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWIa COOMpArOIMe JIMH3BI, PAAUOAKTUBHBEIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1adb0paTOpHbIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH JIJIs1 obecriedeHusi 6€30macHOCTH MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpocC, HAXOIUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOECKTHOW HIIM MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos HUcnoab3oBanue DJIeKTPOHHbIE
HaumenoBanue

o0opynoBanus (uudpossbie)

Nen/m | pasjmesnoB u rem Konrpouabnsie IIpakTnyeckue

Bcero «Touka pocray» o0pa3oBaTe/ibHbIE
NporpaMMsl padoThI padoThI
pecypcsl
Pa3nen 1. TenioBble siB1eHUs
11 Crpoenue u 7 Bnusinue tpenust Ha bubmuorexa [JOK

' CBONCTBA BELIECCTBA TEMIEPATYPY https://m.edsoo.ru/7f4181ce
(Mcnonb3oBue natumnka
TEMIIepaTypHI.)
HccnenoBanue
TETJIOMPOBOIHOCTH,
YAECIBHON
TEIUIOEMKOCTH
HUIMHAPA.
(Mcnonp3oBanue

12 TennoBbie 21 1 5 JaT4nKa TeMIeparypsl)  budnuoreka [JOK
' MPOLECCHI Uccnenosanme https://m.edsoo.ru/7f4181ce

TEMIIEPATYPbl KUTICHHS
BOJIBI, TEMITEPATYPhI
TIJIABJICHUS JIbJa
(Mcnonp3oBanue
JaT4YNKa TEMIEPATYPHI)
Oxunaxaenue npu
HCTIapeHUH
(Ucnonb3oBanue



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

Hroro no pazneny

28

JaTYMNKA TEMIIEPATYPHI)
HUccnenosanue
OTHOCHUTEIIbHOMN
BJIQKHOCTH
(Mcnonp3oBanue
JaTYNKA TEMIIEPATYPHI)

2.1

2.2

DNEeKTpuYEeCcKue

3apsabl.

3apsiKeHHbIE Tela 7

Hu UXx

B3aHMOHeﬁCTBHC

ITocTosiHHBIH
BJIEKTPUYECKHUIN TOK

Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS

20 1

HccnenoBanue
3aBHUCHUMOCTH CHJIBI
TOKa OT HaNpsHKEHUS,
COTIPOTUBIICHUSI.
(Mcnonp3oBanue
JaTYuKa TOKa U
HaIpsHKEHNs )
Uccnenosanme
COIIPOTHBIICHUS ABYX
pa3HbIX MaTepUasoB.
(Mcnonp3oBanue
JaTyrKa TOKa U
HaNpsHKEHUS)
Uccnenosanme
HarpeBaHus
MIPOBOTHHUKA TIPH
TIPOXOKICHUH
toka(Mcmonp3oBanue
JaT4yrKa TOKa U
TEMIEPATYPhI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce



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

2.3

MaruuTtHsie
SIBJICHUS

1.5

HccnenoBanue nencTBui
MarHMTHOT'O TOJIS Ha
MIPOBOJHUK C TOKOM.
(Mcnonb3oBanue
JaT4yrKa TOKa U
MarHUTHOTO TTOJIs)
Habmtonenune
MarHMTHOTO TIOJIS
KaTYIIKH
WHIYKTHBHOCTH C TOKOM
IIpH IJIABHOM
W3MEHEHUHU TOKa Yepes
Heé. (Mcnonb3oBanue
JaT4yrKa TOKa U
MarHUTHOTO TIOJIS)
Habmonenue
MarHMTHOTO TIOJIS
KaTYIIKA
WHIYKTUBHOCTHU C TOKOM
CO CTaJIbHBIM
CEpJCYHUKOM U 6€3 Hero
MIpH TJIAaBHOM
W3MECHECHHHU TOKa 4epes
ueé. (Mcnonb3oBanue
JaTYuKa TOKa U
MAarHUTHOTO TIOJIS)
Hccnenosanue
WHIYKIIHOHHOTO TOKa
(Ucmonp3oBanue
JaT4rKa TOKa U

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



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

2.4

DneKTpoMarHuTHas
AHIYKIIUS

MargsuTHOI'O HOJ'ISI)

Uccnenosanue neictBuit
MarHMTHOT'O TOJIS Ha
MIPOBOJHUK C TOKOM.
(Mcnonp3oBanue
JaT4rKa TOKa U
MAarHUTHOTO TIOJIST)
Hab6monenue
MarHMTHOTO TIOJIS
KaTyIIKH
WHIYKTUBHOCTHU C TOKOM
MIpH IJIABHOM
W3MEHEHUHU TOKa Yepes
Heé. (Mcnonb3oBanue
JaTYKa TOKa U
MarHUTHOTO TIOJIS)
Ha6mronenue
MarHMTHOTO TOJIS
KaTyIIKH
WHIYKTUBHOCTHU C TOKOM
CO CTaJIbHBIM
CEpJICYHUKOM U 0€3 HeTOo
IIPH IJIAaBHOM
W3MECHECHHHU TOKa 4epes
Heé. (Mcnonb3oBanue
JaTYuKa TOKa U
MarHiTHOTO TIOJIs)
Hccnenosanue
WHIYKIIHOHHOTO TOKa

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce



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

(Ucnonb3oBanue
JaTYruKa TOKa U
MarHUTHOTO TTOJIs)

Uroro no pazgeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 14.5

YACOB I10 ITPOTPAMME




9 KJIACC

KounyecTBO 4acoB HUcnoab3oBanue JJIeKTPOHHbIE
HanmeHnoBanme
000opyI0BaHUA (undposbie)
Nen/m  pa3ngesioB U TeM Konrpoubnbsie IIpakrnuyeckue
Bceero «Touka pocra» oOpa3oBaTe/ibHbIE
nporpamMmMsl padoThI padoThI
pecypcsbl
Paznen 1. Mexannueckue siBJICHHUSA
MexaHu4eckoe JIBu>keHue 1o
11 NIBIDKEHHE U 10 1 HAaKJIOHHOH INIOCKOCTU bu6mmoreka [IOK
' CIIOCOOBI ero (Mcnonbp3oBanue https://m.edsoo.ru/7f41a4a6
OTHCaHUSA JaT4YMKA YCKOPEHUS)
VYckopenue 00beKTa,
. MPUBSI3aHHOTO K T
BsaumozeiicTBue P PYSY: | Bu6mmorexa IIOK
1.2 20 1 3 CBOOOTHO TA/IAIOIIETO
Tell https://m.edsoo.ru/7f41a4a6
BHU3 (Mcnonp3oBanue
JaT4YNKa YCKOPEHUS)
Uccnenosanme
YCKOpEHHUS Tena,
JBHKAMOTIO MPYKUHOU
13 3aKoHbI 10 3 OT KECTKOCTU bubnnoreka [JOK
' COXpaHeHUs MPYKUHBI U https://m.edsoo.ru/7f41a4a6
YITUHEHUS.
(Ucmonp3oBanue
JTaTYMKA YCKOPEHUS)
Hroro no pazgeny 40
Paznen 2. Mexann4yeckue KoJie0aHusI M BOJIHbI
51 Mexanuyeckue 7 3 HccnenoBanue bubnnorexka [JOK
' Kosiebanus 3aBUCUMOCTHU 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

2.2

Mexannueckue
BOJIHBI. 3BYK

Hroro no paszueny

15

KoJIeOaHui

IIPY>XUHHOI'O MassTHHUKA
OT MacCChI H ) KE€CTKOCTH.

(Mcnonb3oBanue
JaTYMNKA YCKOPEHUS)
HccnenoBanue
3aBUCHMOCTH
KojeOaHui
MaTeMaTHIeCKOTO
MasTHUKA OT JIJTHHBI
Hutu. MccnenoBanue
3aTyXarolux
KoJIeOaHuUH.
(Mcnonb3oBanue
JTaTYMKA YCKOPEHUS)

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

3.1

Paznen 3. 3J'IeKTp0MaFHHTHOC moJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DJIEKTPOMarHuTHOE
noJie u
OJICKTPOMArHMTHBLIC
BOJIHBI

Hccnenosanue
3aBUCUMOCTH

HUHAYKOUHU MArHuTHOT'O

MOJIST OT KOJIMYECTBA
BHUTKOB B KaTYIIIKE.
Uccnenosanme
WHIYKIIMOHHOTO TOKA.
(Mcnonb3zoBanue
JTaTYHMKa TOKa U
MarHUTHOTO TOJIs)
Hccnenosanue
JIEUCTBUII MAarHUTHOTO

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pasaeny

6

T0JISI Ha TIPOBOJIHUK C
TOKOM.
(Mcnonp3oBanue
JaT4MKa TOKa U
MarHMTHOTO TOJIs)
Habmonenue
MarHMTHOTO TIOJIS
KaTYIIKH
WHIYKTUBHOCTH C
TOKOM IIPH IIABHOM
W3MEHEHUHU TOKa Yepes
Heé. (Mcnonp3oBanue
JaT4yrKa TOKa U
MarHMTHOTO TIOJIs)
Habmtonenue
MarHMTHOTO TIOJIsS
KaTYIIKA
WHIYKTHBHOCTH C
TOKOM CO CTaJIbHBIM
CepJICYHUKOM U Oe3
HEro MpH MJIaBHOM
W3MEHEHUHU TOKa Yepes
Heé (Mcnonp3oBanue
JaTYuKa TOKa U
MAarHUTHOTO TIOJIS)

41 3aKOHEI

Pa3nen 4. CBeToBbIe ABJICHUA

6

pacrpocTpaHeHHS

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



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

cBeTra
JInH3e 1 BuG 1OK
noOIMoTEKA
4.2 ofrIHeCkue 6 3 https://m.edsoo.ru/7f41a4a6
npuOOopHI
Paznoxenue BuG 1OK
noOIMoTEKA
4.3 Oenoro caera B 3 2 https://m.edsoo.ru/7f41a4a6
CIICKTP
Hroro no pazgeny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
Hcnyckanue n
5.1 [IOIJIOLIIEHUE CBETA 4 1 bubnmorexa LOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
Crtpoenue bubnnoreka [JOK
5.2 6 1
aTOMHOTO s1/1pa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. s 7 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

‘ Paznen 6. [loBTOpuTeIbHO-00001AI01IIUIT MOAYIb

[ToBTOpEeHue

0000meHne
6.1 COIEP)KAHUSA Kypca 9 2 bubmuoreka [JOK

: Acp yp https://m.edsoo.ru/7f41a4a6
¢u3ukm 3a 7-9
KJ1acc

Hroro mo pazneny 9

BIIIEE KOJIMYECTB
OBIII OJI CTBO 102 -

YACOB 110 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KWHETUYECKON TCOPUHU 1 UX OIBITHBIE 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalUUISIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHIL
9 Buytpennss sueprusi. CriocoObl 1 bubnmnorexa [JOK



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

M3MEHEHUs BHYTPEHHEN SJHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HUCIIOJIb30BAHUE TETJIOBBIX CBOMCTB bubnuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHas bubmuorexa [JOK
TETUIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca. bubnuorexa [JOK

13 P nomoTteka 1]
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIICIISIEMOT0 UM TIPH OXJIQXKICHUU

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBa. Y IeJbHas TEIJI0Ta bubnnorexka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
IImaBiienne U oTBEpEBAHNE

18 KPUCTAJUTHIECKUX 2en VnenpHas bubmorexa LHOK

P e https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunune. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurartesib BHyTPESHHETO CrOpaHHUsI

25

26

27

KII/ TermoBoro nBurarens.
TenmoBble ABUTATENN U 3a1UTa
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTHH B TEIJIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLML



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKIUEH U IIPU
CONPUKOCHOBEHUH"

B3aumMopeincTBue 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpruueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
DJIEKTPUYECKUI TOK B METasuIax, bubnuorexa [JOK

39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHnas pabota 0.5 bubmuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"N3mMepeHue U peryJlupoBaHue CUIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTtuBiieHUE TPOBOHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €ro JUIMHBI, IIJI0IIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubmorexa [TOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopartopHnast pabota
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBWJIa CJIOKEHUSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MIOCIIEA0BATEILHOM COCIMHEHNHN JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

49 JlaGopatopnas pabora "IIpoBepka 1 bubnuorexa [IOK

IpaBuJjia JIs1 CUJIbI TOKA MIPpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

napajijicJIbHOM COCANHCHUUN

pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akoHa Oma 1S pa3anyHoro bubmorexa LOK
p https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO bubnnoreka HOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpLI u I:’IOH_IIfOCTI/I 3JIeKTpI/IquK0r0 bubmorexa [TOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKUe ey 1 MOTPeOnuTenn
53 DIIEKTPUYECKON DHEPTUH B OBIT bubnmorexa LHOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIIEeKTPUUYECKHE 3aps/Ibl.
54 3apsKeHHbIE TeJla U UX bubmorexa LOK
DIDICCHIE 5 https://m.edsoo.ru/ffoabd2c
B3anMoiercTBUS. [10CTOSIHHBIIH
ANEKTPUYECKUN TOK"
KonTponbHas padota no teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KTeII){HHe Tena I/IpI/IX bubmmorexa LHOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoiercTBUs. [1oCTOSTHHBINH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
MoJiel MOCTOSTHHBEIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarHuTHOE T0JIe bubnuotexa [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

3eMiId U €ro 3HaUYE€HHE JUIS JKU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

59

60

61

OmnsIT OpcTena. MarHuTHoe noje
ANEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yenue neiicTBUSI MarHUTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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

62

63

64

65

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

Onexrporereparop. CriocoOsl
MOJIYYEHUS AIEKTPUUECKOI SHEPTUU.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTHH

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
MarHUTHBIC SIBJICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MAarHUTHbBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

saBJIeHUS"

PesepBHbIit ypok. Pabora ¢ Tekcramu bubnnoreka [HOK

66 1
1o TeMe "TernoBble siBiIeHUA" https://m.edsoo.ru/ff0acc5e
PesepBHbIil ypok. Pabora ¢ Tekctamu

67 o Teme "[locTosHHBII 1 bubmmorexa [JOK

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

3IEKTPUYECKUIN TOK

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
1o Teme "MaruuTHeie siBJIcHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saxon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHH4eCKOoe ABIKCHHE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [IOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpenencHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMIt
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MONEPEYHBIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosnb30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffob3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb32c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHHU B TUH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIIEKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHtephepennus u qudpakmus"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PagnoakTrBHBIE NTpEeBpaILICHUS " https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakiunu cunTe3a u aeneHusd saep.
Ucrounuku sHeprun CosiHIa U 3BE31T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnmorexa HOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka 9 xnacc/ [epsimkun A.B. OO1IecTBO € OrpaHUYeHHON

OTBCTCTBCHHOCTBIO ((HBI[&TGJIBCTBO «DK3aMEeH»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



