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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3nke HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJI€HA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpamMmbl, mpeacTtaBieHHbIXx B PI'OC OO0, a Takxke ¢ ydyéTom
denepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH OOYYAIOIIMUXCS U OPTaHU3aIUI0 M3ydeHUs (U3MKH Ha
NeATEIbHOCTHOM OCHOBE. B mporpamMe no (pu3uke y4UTBIBAIOTCS BO3MOYKHOCTH y4€OHOTrO
npeamera B peanuzanuu TpedboBannit GI'OC OO0 K MUIaHUPYEMBIM JUYHOCTHBIM H
METaNpeMETHBIM  pe3ylbTaTaM  OOydYeHMs, a TaKkKe  MEXIpPEeIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 001Ier0o 00pa30BaHMUsL.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJIEPXKAHUS M YYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIMXCS.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYUHBIX  Y4E€OHBIX
MPEJMETOB, TMOCKOJBKY (PU3MUYecKne 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIa] B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, MPEJOCTABISIET Hauboyiee SCHbIE 0O0pa3Lbl
MPUMEHEHUsT HAy4YHOTO METOJla IO3HAHMS, TO €CTh CIOoco0a MOJYyYEHHs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH M HHTEpEca K HayKe y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIATAET OBJIAJICHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSAMHM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPHPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[lenu n3ydenust pu3MKU Ha ypOBHE OCHOBHOTO 00IIEro 0Opa30BaHUS OIPEICIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusuMkay B 00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepainu, peainu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
MporpaMMbl,  yTBEpPXKAEHHOW pemeHueM Kommterun  MuUHHMCTEpCTBA  MPOCBELICHUS
Poccuiickoii @enepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK-4BH).

Heau nzyuyenuss Gpu3uKu:

e TMpUOOpPETEHHE HHTEpEca W CTPEMIICHHUS] OOYYalOIIUXCS K HAyYHOMY H3YUYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TIPEACTABICHUH O HAYYHOM METOAE IO3HAHUS u (opMHpOBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yUYEeHHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dopMupoBaHHE TPEACTAaBICHUM O poiau (U3MKU I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TNPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymei mnpodeccruoHaIbHOM
NeSTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYeHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHHe 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs 00ECIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a8aY:

npuoOpeTeHre 3HAaHUN O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETECHUE YMEHHUM ONHUChIBAaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCIIOJB30BaHUEM MMOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILICHUSI MPOCTEUIIMX PacUETHBIX 3ajlady C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAaHUS C HMCIOJb30BaHUEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIHEH (PUINIECKOTrO ColepKaHUs, BKIIOUas
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3MKH, aHalu3 U KPUTHUYECKOE
OlICHHBaHUE UHMOPMAITIH;

3HAKOMCTBO €O cdepamu NpodecCHOHANTBHON JESITEIBbHOCTH, CBSI3aHHBIMU C
(bU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
bu3nUecKoi HayKHu.

Ha usyuenue ¢pusuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHMUs

oTBOoAUTCS 238 vacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 vacos (2
yaca B Hezelo), B 9 kitacce — 102 ydaca (3 gaca B HEJEIO).

[Ipennaraemplii B mporpamMme mo (pusuke nepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, YUYUTEIh JACIaeT BHIOOp MPOBEACHHS JTA00PATOPHBIX
paboOT W ONBITOB C Y4YETOM WHAUBUYATbHBIX OCOOCHHOCTEM O0O0y4aromuxcs, CIHUCKa
HKCIIEPUMEHTATLHBIX 3a/IaHHM, TMpeIaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.

COAEPKXAHUE OBYUYEHUA

7 KIIACC

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



®u3uka — Hayka o npupozae. Ssinenus npupoapl. Guznueckue ABICHUA: MEXaHUYECKHUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeNIUUUHBI. M3Mepenue ¢usznueckux BelUyuH. Duznyeckue MNpuOOpHI.
[TorpemHocTh U3MEpEeHUl. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kak ¢wusuka u 1pyrue ecTeCTBEHHbIE HAYKU U3YYaroT Mpupoay. EcTecTBeHHO-HAYYHBIN
METOJ MO3HaHUs: HAOJIOJEHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIJBMKEHHUE THUIIOTE3,
HKCIIEPUMEHT IO TPOBEpPKE THUMOTe3, OOBACHEHHE HabiogaeMoro sipieHusa. OnucaHue
(bu3MYeCcKuX SIBJICHUH C OMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®usudeckue TprOOPHI U MPOIIETYypa MPSIMBIX H3MEPEHUH aHATOTOBBIM M IIHU(PPOBHIM

IPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpenesieHHE LIEHBI ISICHUS] IIKAJIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrmpepneneHue pa3MepoOB MabIX TENl.

5. M3mepeHue Temneparypbl HOpU NOMOIIM >KHAKOCTHOTO TEPMOMETPAa M JIAaTYMKA

TEMIIEPaTypHI.
6. IlpoBeneHue wmcclieNOBaHUS MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJETA IIApPHUKA,
MYIIEHHOT'O0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHavasibHble CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxeHne yactul BemecTBa. CBsI3b CKOPOCTH JABWKEHUSA YACTHUI[ C TEMIIEPATYPOM.
BbpoynoBckoe nBmwxkenue, muddysus. BzauMmoaelicTBue 4YacTHIl BEIIECTBA: NMPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEM H TBEPIBIX
(kpucTammuyeckux) Tesl. B3auMocBs3b MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX M HMX aTOMHO-MOJEKYJSIpHBIM CcTpoeHreM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBL.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHUS.

2. Habmogenue nuddyszuu.

3. HaOmionmenue siBneHUi, OOBACHSIOMUXCS TNPUTHKCHUEM WIW  OTTaJKUBAaHUEM

YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOoJIb30BaHUEM doTorpaduii).

2. OnbITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.



Mexanuueckoe ABrkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBH>KeHHE. CKOpOCTb.
Cpennsisi CKOpoCTh P HEPABHOMEPHOM JABMKEHUU. Pacu€r myTH U BpeMEHU IBH>KEHHS.
SBneHne wHepUMU. 3aKOH MHEpLUHUHU. B3auMoaelcTBuEe Teln KaK MPUYMHA U3MEHEHUS
CKOpPOCTHM IBHKEHMS Tel. Macca kKak Mepa MHEpTHOCTH Tena. [InotHocTs BemectBa. CBs3b
TJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €UHUIIE 00bEMA BEIIIECTBA.
Cuna Kak XapakTepuCTHKa B3auMoAeicTBusa Teil. Cuia ynpyroctd W 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBI0 JUHAMOMETPA. fIBIEHUE TATOTEHUSA U cuia TsokecTH. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. CloKeHHE CUII, HAPABJICHHBIX IO
oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuina TpeHusa. TpeHue CKOJIbKEHUSI U TPEHUE
nokosi. TpeHue B pupoJie U TEXHUKE.
Jemoncmpayuu.
1. HabGnrogeHne MexaHM4eCcKOro JIBUKEHUS Tena.
2. M3MmepeHune CKOpOCTH NPSMOIMHENHOTO JIBUKEHUSI.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.
5. CpaBHEHUE Macc 0 B3aUMOAECHCTBUIO TE.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpenenieHHe CKOPOCTH PABHOMEPHOIO JABW)KEHUS (IIApUKa B JKUJIKOCTH, MOJIETU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmnpeneneHue cpeHer CKOPOCTH CKOJBXKEHMs OpycKa WM IIapHKa MO HAKJIOHHON
IUIOCKOCTH.
OnpenenexHne MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh paCTKEeHUs (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT BEca TeJla
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, )KMAKOCTEH M ra3oB.

HaBnenne. CrocoObl yYMEHbBIIEHHMS M YBEJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJE€HHUs Ta3a OoT o0béMma, Temmneparypsl. Ilepegaua naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSAMM U razamu. 3akoH Ilackais. [ITHeBMaTHueckue MalnivMHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT riryOuHbl. ['uapocrarnyeckuit napagokc. CooOaronecst Cocy/asl.
['unpaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasienue. [I[pUuuuHbl CylIIeCTBOBaHUS BO3AYLIHOM
o6onouku 3emnu. OnweiT Toppuuerum. M3mepenue atMochepHOro JTaBiCHHs. 3aBUCUMOCTD
aTMoc(epHOro JaBJIeHHs OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopsl ans u3mMepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIAKOCTM M Trasa Ha IIOIPYKEHHOE B HHUX TeJO. DBrlTamkuaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHus KUAKOCTHIO U Ta30M.



o v AW

~

Jla
1.

Coobmiaroiiuecs: CoCy/bl.

I'mppasnuuecknii npecc.

[IposiBeHue nelicTBUs aTMOC(EPHOTO TAaBICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla M
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue muaBaHMs TeN: IUIABAHWE WIM IIOTPY)KEHUE Tel B 3aBUCHMOCTH OT
COOTHOIIECHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Oopamopubvle padomovl U OnvIMBL.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00BbEMa MOTpYyXKEHHOW B
KUJKOCTb YaCTH TEJIA.

OnpeneneHre BBITAIKUBAIOLIECH CHIIBI, ACHCTBYIOLIEH Ha TeENO, NOTPYKEHHOE B
KHUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIIEH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT MacChl Tena.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUIIBI, JEHCTBYIOIIEH
Ha TEJO B JKUIKOCTH, OT 00bEMa MOTpPYXKEHHOW B KUAKOCTh YacTH Tejda U OT
IIJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKH W ONpPEACIICHHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPruUs.
Mexanuueckas pabota. MOIIHOCTb.

IIp
peIyara.

OCTbIE MEXAaHU3MBI: phluar, OJOK, HaKJIOHHas IJIOcKocTh. [IpaBuio paBHOBecus
[IpumeHeHne mpaBwila paBHOBECHsI pblyara K OJIOKY. «30J0TOE IIPaBUIIO»

mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbl B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHetmueckas u moTeHumanbHas SHeprus. lIpeBpauienue
OJIHOTO BHJIa MEXaHUYECKOI S3HEPTUU B IPYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpauuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenenrue pabOTHl CUJIbI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

CC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIE TMOJIOKEHHUS
MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.



Monenn  TBEPAOrO, IKUAKOTO W ra3oo0pa3HOTO  COCTOSHUU  BEUIECTBA.
Kpucrannnueckue u amop¢usie Tena. OObsICHEHNE CBOMCTB Tra30B, >KUIKOCTEH M TBEPIBIX
TE€JI Ha OCHOBE IIOJIOXKCHUN MOJIEKYJSIpHO--KUHETHYeCKONM Teopun. (CmadyuBaHuE U
KalWUISIPHBIC SIBJICHUA. TenIoBoe pacIIupEeHue U CKaTHE.

Temneparypa. CBs3p TeMmmeparypbl €O CKOPOCTBbIO TEIUJIOBOTO JBHKEHHUS YacTHLI.
Buytpennsas sueprus. CnocoObl HM3MEHEHHMs] BHYTPEHHEW SHEpruu: TeIulonepenadya u
coBepuieHHne paboThl. Bupsl Temionepeaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonnuecTBo TemnoTel. YenbHasi TEIUIOEMKOCTh BELIECTBA. TE€IIOOOMEH U TEIIOBOE
paBHOBecHE. YpaBHEHHE  TemioBoro  OamaHca. IlmaBnenme u  oTBepAeBaHUE
KPUCTAINTMYECKUX BEIIECTB. YJelbHas TemioTa IaBieHusd. [lapooOpa3oBanue u
kouaeHcauusa. Mcnapenue. Kunenue. YaenbHas Termsora mapooOpa3oBaHHs. 3aBUCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BiaxxHoCTh BO31YyXA.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabdotsl TemnoBeix asurateneil KIIJ[ temnmoBoro asuratens. TermmoBbie
JBUTATEM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO IBUKEHHUS.

2. HabGmogenue nuddyszuu.

3. HaOmronenue siBjaeHM cMaylBaHUs U KaWUISIPHBIX SBJICHUM.

4. HabnroneHue TEmIoBOro paciupeHus Tell.

5. V3meHeHue paBieHus raza INpud HM3MEHEHHMM OObEMAa W HAarpeBaHUM WU
OXJIAXKJICHUH.

[IpaBuna uzMepeHus: TeMiepaTyphl.

Bunbl Tenonepenayn.

OxnaxkieHue py COBEPUICHUH PabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN pA3JIMYHbBIX BEILIECTB.

11. HaOmronenue kumeHus.

12. HabmroeHue nocTossHCTBA TEMIEPATyphl PH IJIABJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSKEHHUS.

2. OmbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, >KUIKOCTEH M TBEPHBIX
TEN.

4. OmnpeneneHue NaBICHUS BO3AyXa B OaJJIOHE LITIPHUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIABJIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka THUMOTE3bl JWHEWHOW 3aBUCUMOCTH JIJIUHBI CTOJIOMKA IKUJAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.
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7. HaOmronmenve n3amMeHeHUs] BHYTPEHHEHW SHEPTHH TeJla B PE3yJIbTAaTe TEIJIONepeadu U

pabOThI BHENTHUX CHIL.

8. HccnenoBanue siBIEHUs TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHOW U TOpsUel

BOJIBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM NpPH TEMIOOOMEHE C
HAarpeThiM METAIIMYECKAM [IUIIUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliiecca UCIapeHust.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpezenieHre yAeIbHOM TEIUIOTHI IIABJIECHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tei. J[Ba poJa 3JIEKTPUUYECKHUX 3apsAioB. B3anMmonenicTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHIJIBI B3aMMOJICUCTBHS 3apsKEHHBIX TN OT BEIHMYHUHbI
3apsAJI0B U PACCTOSHUSA MEXKIY TE€JIaMu).

OnekTpuueckoe  nose.  HanpsoxkéHHOCTh — anekTpuyeckoro  moisd.  [IpuHnun
CYHEPIO3UILINU IICKTPUUECKUX TOJICH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIN 3NeKTpuueckuil 3apsg. CtpoeHue
atoma. [IpoBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOrO TOKa. MCTOUHMKH
MOCTOSTHHOTO TOKa. JI€MCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckas nenb. Cuia ToKa. DIJEKTpUYEeCcKOoe HampsbkeHne. ConpOoTHUBICHUE
MPOBOAHUKA. YJIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma i yyacTKa IIeNu.
ITocnenoBarenbHOE M MTapaUIEIbHOE COETUHEHUE ITPOBOTHUKOB.

Pabota u MOmHOCTh 31eKTpUyYecKoro Toka. 3akoH [xoyns—JleHuma. DnexkTpuueckue
I[ETNM ¥ TOTPEOUTENH IIEKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMonencTBHE MOCTOSAHHBIX MArHUTOB. MarHutHoe MoJe.
MarauTtHoe nosie 3eMJIM U €ro 3HauYeHue ISl )ku3Hu Ha 3emuie. OnbiT Opctena. MarHutHoe
MOJIE BJEKTPUYECKOro ToOKa. [IprMeHeHHe »HIEKTPOMarHuTOB B TEXHUKE. J[lelicTBue
MArHUTHOTO TIOJsI HA MPOBOJAHUK C TOKOM. OJIEKTPOABUIATENb TMOCTOSSHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apages. SBineHune snekTpoMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
Onextporenepatop. CrnocoObl MOMYYEHUS! ANEKTPUUYECKON HEPruu. DJIEKTPOCTAHLIMM Ha
BO300HOBJISIEMBIX UICTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAsT UHIAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY Y TUAJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuitbl TOKa aMIIEPMETPOM.

N3mepenne 35eKTpUIeCKOTrO HANPSKEHUS BOJIBTMETPOM.

Peocrar u MarazuH cONpOTUBIICHUN.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTHU Pa3ICJICHUS MOJIIOCOB MAarHuTa.
MopaenupoBaHue MarHATHBIX ITOJIEW MOCTOSHHBIX MATHUTOB.
OmneIT Opcrena.

MarHutHoOE€ MoJje ToKa. DJIEKTPOMarHur.

JlelicTBE MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND OCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

OmnebiTel @apanes.

3aBUCUMOCTH HaIPABJICHHUS] HHIYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

o v A w N

10.
11.
12.

13.
14.
15.

16.
17.

OnbITHI TI0 HAOTIOICHUTO SJICKTPU3AIMH T MHAYKIINEH U MPH COTIPUKOCHOBECHHH.
UccnenoBanue neiicTBUs 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JIUDIICKTPUKH.
COopka u mpoBepka paboThI IEKTPUYECKOMN IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKESHNUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI  TOKA, HWAYIIETO dYepe3 PEe3ncTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PEe3UCTOPE.

OnbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  AJIEKTPHUUECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUTHHBI, TUTOIIA/IA ITONIEPEYHOT0 CCUEHUS U MaTepHuaa.
[TpoBepka mpaBujIa CIIOXKEHUS HAIMPSHKEHUN TPH TOCICI0BATEIIPHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBwmiIa JIsi CHIIBI TOKA MPU MapajuieIbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIITHOCTH AJIEKTPUIECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKAa, HAYIMIErO0 dYepe3 JaMIouyKy, OT
HANPSKECHHS HA HEM.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHWTHOTO IIOJS TIOCTOSIHHBIX MAarHUTOB TPH WX OOBECIUHEHUU H
pa3iesiCHUN.

HccnenoBanue neiicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITBl, JAEMOHCTPUPYIONIME 3aBUCHMOCTb CHJIBI B3aMMOJICHCTBUSI KATYIIKH C
TOKOM M MarHWTa OT CHJIBI TOKAa M HAIPABJICHUS TOKA B KaTYIIKE.



18. M3yueHue nercTBrsI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
19. KoHCTpyHpoBaHue u n3y4eHue padOoThl DICKTPOIBUTATEINS.
20. 3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.
21. OOBITBHI IO UCCIEAOBAHUIO SBJICHUS JIEKTPOMATHUTHOW MHIYKLHMH: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckune siBJICHHUA.

Mexanuueckoe BrkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMEpHOE mNpsAMOIIMHENMHOE IBHKeHHE. HepaBHOMepHOE
npsAMOJIMHENHOE ABWKEeHUE. CpeHsis U MTHOBEHHAash CKOPOCTh Teja IMPU HEPAaBHOMEPHOM
IBHKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMOJIMHENHOE [BHKeHHe. CBOOOJHOE NaJCHHE.
Omnbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE 1O OKPYX)HOCTH. Ilepron n yactora obpaenus. JInnelinasa u
YIII0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHUE.

[Tepsb1it 3ak0oH HproToHa. Bropon 3akoH Herotona. Tperuii 3akoH HeroroHa. [Ipuniun
CYyHEPIO3ULIM CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJBXEHUS, CUJIa TPEHUS
[IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
HBuxenue mianer Bokpyr Comnma. IlepBasg kocMuueckass ckopocTs. HeecomocTs U
IIEPErPY3KH.

PaBHOBecue MaTtepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. IsMeHeHne umityibea. IMITynbC cuiibl. 3aKOH COXPAaHEHMsI HMITYJIbCa.
PeakTuBHOE IBHKCHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
IToreHuuanbHasgs >HeEpruss cxkartou mpyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPI M.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHMYECKOTO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHME MyTel U TPAEKTOPUH IBHXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

N3mMepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBu>XeHUs Tela Mo OKPYKHOCTH.

HaGmronenne MexaHMYECKUX SIBJICHHMM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWIKEHHHM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CUJIBI.
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10.
11.
12.
13.
14.
15.
16.

Habmtonenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

H3menenue Beca Tena Ipyu yCKOPEHHOM JBUKCHHH.

[lepenaua umiynbca npu B3aUMOACHCTBUU TEJ.

[IpeoOpazoBaHus YHEPTUHU MPU B3aUMOJICHCTBUU TET.

CoxpaHeHne UMITyJIbCca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

HabmtoneHre peakTHBHOTO JABHKEHHUSL.

CoxpaHeHue MEXaHUYECKON SHEPruM MPH CBOOOIHOM MaJCHUU.

CoxpaHeHHE MEXaHMYECKOM DSHEpPruM MpU [ABIKEHHUH Tejla TMOJA JIeHCTBHEM
PYKHUHBIL.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJis pa3roHa M AAJbHEHIIEr0 paBHOMEPHOIO JIBUYKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeHENd CKOPOCTU CKOJIbKEHUS OpyCKa WM JBHKEHUS IIapuKa IO
HaKJIOHHOW INIOCKOCTH.

OnpeneneHre yCKOpeHHUsl Tena MpHU PAaBHOYCKOPEHHOM JIBHXKEHHMH MO HAKJIOHHOMN
IUIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBHYKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JABMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenne ko3hPuieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tela II0
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenre pabOThl CUJIbI YNIPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAaHUEM
HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: MEepUo/I, 4acToTa,
aMIuIMTyna. MaremaTudecKUii W NPYKUHHBIA MasTHUKU. [IpeBpallieHue sHepruu npu

K0J1e0aTeIbHOM JIBHKEHUU.

3aryxaromue KkoneOaHus. BoiHyxkaennole koneOanus. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [IpoosibHBIE M MONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MeXaHU4eCKHE BOJIHBI B TBEPAOM TeJl€, CEUCMUYECKHE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(dpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

1.

Habmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmoienue BeIHYXKI€HHBIX KOJIEOAHUI U pe30HaHCA.
PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Hal6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKyCTHYECKHM PE30OHAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHU MaTeMaTUYECKOr0 MasiTHUKA.
2. OmpepeneHue 4acTOThl U IEPHOJIa KOeOaHU MPY>KUHHOTO MAaITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproja KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. HccrnenoBaHue 3aBUCMMOCTH NIEPHOA KOJIEOAHUI MPYKMHHOTO MAsITHUKA OT MAacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KOoJeOaHUW Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh NEPHOJA KOJIEOAHUN MPYKUHHOIO
MasgTHHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHsi CBOOOJHOTO MaCHHUSL.
Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoiH. [llkana 31€KTPOMArHUTHBIX BOJIH. MCHoib30BaHUE 3JEKTPOMArHUTHBIX BOJH JJIS
COTOBOM CBS3HU.
DnekTpoMarHuTHas npupoaa csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3ydeHune CBOMCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TeIe(OHA.
Paszpnes 11. CBeToBbI€ AABJICHUS.
JlyueBas Mmomenb cBera. Mcrounuku cera. [IpsiMonMHelHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenune cBeta. [1nockoe 3epkano. 3aKOH OTpa)XEHUs CBETA.
IIpenomnenue cBera. 3akOH mpesomiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpakKeHHE
cBera. Mcnosb30BaHuE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xopn myuedt B smH3e. Onrtuyeckas cucrteMa Qoroanmnapara, MUKpPOCKONa M
Teneckona. ['ma3 kak onTuyeckasi cuctemMa. bian3opykocTs U JanbHO30PKOCTb.
Paznoxenue Gemoro ceera B crekTtp. Ombitel HetoToHa. ClioKeHHE CHEKTPATBHBIX
uBeToB. Jucnepcus ceera.
Jemoncmpayuu.
1. IIpsmonnHENHOE pacpOCTpAHEHUE CBETA.
2. OTpakeHue CBeTa.
3. Ilonyuenue n300paxeHUil B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4. IlpenomiieHue cBera.
5. ONTHYECKUI CBETOBO/I.
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6. Xoj Jay4eil B coOOMparole INH3e.

7. XoJx Jlydeu B pacCEUBAIOLLIEH JIMH3E.

8. Ilomyuenune n300paskeHUid ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIA U TEIECKOIA.

10. Monens riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBanue 3aBUCHMOCTH yTila OTPaXEHUSI CBETOBOTO JIyda OT yIJla MaJiIeHUs..

2. W3yueHune xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaie.

3. HccrnenoBaHue 3aBUCMMOCTH YIUIa MPEIOMIIEHHS CBETOBOIO JIyda OT yIJia MaJeHHs
Ha TPAHULIE «BO3yX—CTEKIIOM.

[Tony4yenue n300pa>keHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Onpenenenne (POKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnBITHI IO Pa3IokKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITEl IO BOCHPHUSTUIO LBETA MPEAMETOB MPU MX HAOIIOJACHUHM YEpe3 IIBETOBBIC
(buABTPEIL.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omneitel Pe3zepdopna u miianerapHas mojenb aroma. Moaens aroma bopa. Ucnyckanue

N o v e

Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PaI[I/IOElKTHBHOCTI). AJ'IB(I)a-, Oera- u raMmma-u3JIIydCHH:A. CTpOGHI/IC ATOMHOI'O sA1pa.

HYKHOHHEUI MOACJIb AaTOMHOI'O sapa. H30Tomnsl. PaI[I/IOElKTHBHBIe I[IpCBpaIICHUA. HCpI/IOI[
ImoJiypaciiaga aTOMHBIX SACP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsAJIOBOTO U MAacCOBOTO YHCEN. DHEPTUs

CBsI3U aTOMHBIX saep. CBsizb Macchl M dHepruu. Peakuuu cuHTe3a W JACICHUS sIAEp.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U31y4YE€HUS U MOTJIOUICHHUS.

2. CnekTpsl pa3IMYHbIX Ia30B.

3. Conextp Bogopoza.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpauus uziydyeHus: IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUM YACTHUIBI MO TOPMO3HOMY IyTH (1O
doTorpadusim).

3. H3Mmepenue painoakTUBHOTO QoOHA.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO--0000AIOMINKA  MOYJb TMpEJHA3HAYEH Il CUCTEMaTh3aluu |

000011IeHHs] TIPEAMETHOIO COJIEpKaHUSI U OMbITa JEATEIbHOCTH, NPUOOPETEHHOTO MpPH



M3YYEeHHUU BCETro Kypca (pU3MKH, a TakXke I MOJTOTOBKA K OCHOBHOMY TOCYAapCTBEHHOMY
’K3aMeHy Mo (pu3HKe 1715 00yUarouXcs, BEIOPABIINX ATOT Y4eOHBII MpeAMeET.

[Ipy wW3y4YeHHWH MJAHHOTO MOAYNS pEAIU3YIOTCS M CHCTEMAaTH3UPYIOTCS BHIBI
HESTeIBbHOCTH, HA OCHOBE KOTOPBIX 00€CleuYnBaeTcsl MJOCTIDKEHHE TMPEAMETHBIX |
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCJICIOBAHUS SBIICHUMN
HOPUPOABI U TEXHHUKH, OBJIAJCHHE YMEHUSMHU OOBICHATH (DU3MUYECKHUE SIBICHUS, MPUMEHAS
MOJY4YECHHBIC 3HAHUS, PelIaTh 3a/1a4M, B TOM YUCJIe KaUeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[TpuHIMNHATBHO JESTETBLHOCTHBIN XapakTep AAHHOTO pasjlielia pealu3yercs 3a CUET
TOT0, YTO 00YYaIOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAaraeTcs:

HA OCHOBE IOJIyYEHHBIX 3HAHUN pacHO3HABaTh W HAYYHO OOBSICHATH (DU3HUECKUE
SIBJICHHS B OKPY>KaIOIIEeH MPUPOJIe U OBCETHEBHOM JKU3HU;

HCIIONIb30BaTh HAYYHbIE METOJbI MCCIEeNOBaHHUA (PU3MUECKUX SBICHHMA, B TOM YHUCIIE
I TIPOBEPKHU THIIOTE3 U TOJTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXHBIX JOCTHUKCHHI COBPEMEHHBIX TEXHOJIOTHUH,
HAIpUMep, MPAaKTHYECKOTO HCIOJIB30BaHUS PA3IMYHBIX MCTOYHHWKOB SHEPTUU Ha OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHMsI BCEX U3BECTHBIX BUOB SHEPTUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUS HAINpPaBICHO Ha
JOCTMKEHHE  JIMYHOCTHBIX, METallpeJIMETHBIX M  MPEAMETHBIX  00pa30BaTEIbHBIX
pPE3yJIbTaTOB.

B pesynbrare u3ydyeHus ¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuatorerocst 0yayT cOpMUPOBAHbI CIECAYIOLIUE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) MaTpMoTH4€CKOro BOCIMTAHUSA:

e — TIpOSBIEHWE HHTEpECa K HCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(bu3nYecKoil HayKH;

e — LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJIEHHUU OOILECTBEHHO 3HAUYUMBIX H
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN (PU3HKH;

e — OCO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOT0;

e 3)3CTeTH4YeCKOr0 BOCIIUTAHMSI:

e — BOCHOPUATHE OCTETHUUECKUX KayecTB (U3MUYECKOM Hayku: e€ TrapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e — OCO3HaHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MUDAa,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BAXKHEUILIEW COCTABIISIOIEN KYJIBTYPBI;

e — pa3BUTUE HAy4yHOU JIIOOO3HATENILHOCTH, HWHTEpeca K  HCCIEN0BaTEIbCKON
NEeSTEIbHOCTH;



e 5) popmupoBaHusi KyJbTYPbl 310POBbS H IMOLMOHAIBHOI0 0J1arONOTy YU

e — OCO3HAaHME IIEHHOCTHU O€30MaCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXKHOCTH IMpaBul 0E€30MacHOro TMOBEIECHHUA Ha TpaHCIOpTe, Ha Joporax, ¢
AIEKTPUYECKUM U TEIIOBBIM 000PYOBAaHUEM B JOMAIIHUX YCIOBUSX;

e — chOpPMHUPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHHE CBOEro IMpaBa Ha OIMIMOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPyIOBOIO BOCIIMTAHMS:

e — QAKTHMBHOE Yy4YacTHE€ B pEHICHUH MPaKTHUYECKUX 3amad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHW3aliK, TOpoJa, Kpas) TEXHOJOTHYECKOW | COIMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKUX 3HAHUM Ui pelIeHHs 3aJad B 00JacTh
OKpYXKarOILEel Cpeibl, INIAHUPOBAHUS MTOCTYIIKOB U OLEHKH MX BO3MOXKHBIX ITOCJIEICTBHNA
JUUISL OKPY’KAIOIIEN CPEbI;

e — OCO3HaHHE IN00ATBHOIO XapaKTepa 3KOJOTMUYECKUX MPOo0JIeM U MyTel UX pPellieHus;

e §8) ajanTanum K M3MEHSIIOIIUMCS YCJIOBHUSM COUMAIBLHON M IPUPOAHOI Cpebl:

e — MOTPEOHOCTh BO B3aMMOJECUCTBHM TPHU BBINOJHEHUU HCCIEAOBAHMN M IPOEKTOB
(U3MYECKOI HAMPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JIPYTHUX;

e — MOBBIIIEHUE YPOBHS CBOE KOMIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JEATEIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucCie (HOPMYIUPOBaTh HJIEH,
MOHSATHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IJJAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUN;

e — CTPEMJICHHE aHAIM3UPOBATh U BBISABJIATH B3aWMOCBSI3W TMPUPOJBI, 00IIEeCTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OILICHKA CBOMX JEHCTBHHA C y4ETOM BIMSHHUS Ha OKPYXAIOLIYI0 CpPEIy, BO3MOXKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHust y oOyuarouierocsi OyayT copMHUpOBaHBI MeTampeJMeTHbIe pe3yJbTaThl,
BKJIIOYAIOUIUE T103HABATENIbHBIE YHHMBEPCAJIbHBIE YYEOHbIE ACHCTBUS, KOMMYHHKATHBHbBIC
YHUBEpCalbHbIe YUeOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHbBIEC yU€OHbIE IEHCTBHUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBUA:
e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKN OOBEKTOB (SIBJICHUN);
e YCTAHABIWBATh CYIIECTBEHHBIH TpPU3HAK KJIAacCU(UKAIMKA, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B pacCMaTpUBaeMbIX (pakTax, JaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISBIISITh IPUUMHHO--CJICZICTBEHHBIC CBS3U MPHU W3YUYCHUU (PU3NUYECKHUX SBICHUN U
HpPOIIECCOB, JENaTh BBIBOABI C HCIIOJIB30BAaHHUEM JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CcHocod pemieHus ydeOHOUM (usmueckod 3amauu
(cpaBHEHHE HECKOJIBKHX BapUAHTOB peEIICHHUs, BHIOOp Hambosiee MOAXOJSIIErO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIAHY OMBIT, HECIIOXKHBII
bu3HUecKuil SKCIIEPUMEHT, HEOOIIbIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBJICHUS;
OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMALIMIO, TOTYUYECHHYIO B XO/I€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYJUPOBaTH OOOOIICHUS Y BBIBOJALI IO pe3yjbTaTaMm
MIPOBEAEHHOIO HAOIIOEHUS, ONbITA, UCCIIETOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUIUYECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIIOKEHUST 00 HMX Pa3BUTHUM B HOBBIX YCJIOBHUSX U
KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI U 3allpOoChl MPHU MOUCKE U O0TOOpe
MH(POpPMAIIMHU WM JAHHBIX C YYETOM MPEJIOKEHHON yueOHOU pu3nyuecKoil 3a1auu;
aHAJIM3UpPOBaTh, CUCTEMATU3UPOBATh UM  HUHTEPHPETUPOBATH  MHPOPMAIIIO
Pa3IMYHBIX BUJOB U POPM IIPEACTABICHHUS;

CaMOCTOSTENIbHO BbIOMpATh ONTUMAJIbHYIO (hOpMY MpeACTaBICHUS UHPOPMALHUUA U
WUTIOCTPUPOBATh PELIAEMBbIE 3a/1a4l HECJIIOXKHBIMU CXEMaMH, JHarpaMmMaMu, WHOU
rpaguKoi 1 ©X KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

B X0Jile OOCYXKJeHMsI y4eOHOTO Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX pabOT U
MIPOCKTOB 3a7aBaTh BOIMPOCH 1O CYIIECTBY OOCYXIae€MOW TeMbl M BBICKA3bIBATh
U7eH, HAIlCJICHHbIE Ha PEIICHUE 3aJaud W TMOJJepkKaHUe OJaroKenaTeTbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapy>KUBaTh Pa3JIMUNEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJMYHO TPEJCTaBISATh PE3YJIbTaThl  BBIMOJHEHHOTO (U3UYECKOTO  OMBITA
(3KCcTIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

MOHMMAaTh W WCITOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHANBUIYaJTbHON pabOTHI
pU pEeUICHUU KOHKPETHON (pU3NYecKOor MpoOIEMBI;

MPUHUMATh IIEJIM COBMECTHOM JESTEIHHOCTH, OPTaHW30BHIBATH JNEUCTBHUS MO €€
JOCTIDKCHUIO:  PAClpelelisiTh pOiH, OOCY)XJaTh TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;



BBIITOJIHATH CBOIO 4ACTb pa6OTBI, A0CTUTasd Ka4CCTBCHHOI'O pC3yJibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU I[eﬁCTBHH C APYIr'MMH HJICHAMH KOMAaH/IbI,
OLCHUBATHL Ka4dCCTBO CBOCIO BKJlaJa B 06H1Hﬁ IMPOAYKT II0 KPHUTCPUIAM,
CaMOCTOATCIIBHO C(bOpMy.]'II/IPOBaHHBIM YaaCTHHUKaMH BSaHMO,HeﬁCTBHH.

PerynsiTuBHbIE YHMBepPCAJIbHbIE YueOHbIe 1elCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH TMPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyallUAX, TPEOYIOMIMX IS
penieHus (U3NYECKuX 3HaHUH;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATUS PEUICHUN (MHIMBUIYaJIBHOE,
MPUHATHUE PEIICHU B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIFHO COCTAaBJISATh AJITOPUTM pelieHus (GU3MYECKOM 3a7aud WM TUIaHa
UCCIIEJIOBaHUS C YYETOM HMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh MpeIaraéMble BapUaHThl PELICHMI;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbHbIN UHTENJIEKT:

JABaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHEHUS;
OOBSCHATh MNPUYMHBI JOCTHXKEHUS (HEJAOCTHXKEHUS) pPE3YyJIbTaTOB JIESTENbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(u3HUEeCKOro HCCAeAOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBLINXCS CUTYallUld, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh c€0s Ha MECTO APYroro 4ejoBeKa B XOJ€ Clopa WM JUCKYCCHUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

MpU3HaBaTh CBOE MPAaBO Ha OLIMOKY MNpH pEHIeHUH (PU3NYECKHX 3aJady WIH B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHity o0ydyenust B 7 Kjacce npeIMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKME W XHUMHYECKHE SIBIICHUS, HaOJ0/IEeHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3UUECKUX BEIMYMH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOe), MEXaHUYECKOE
IBIKEHUE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPacKTOpHS,
paBHOAEHCTBYOIIas cuia, Aedopmanus (ymnpyras, IjacTU4YecKas), HEBECOMOCTD,
COOONIAOIINECS COCYIbI;

pasnuyath saBieHus (Auddy3us, TEMIOBOE JBIKEHHWE YacTUIl BEIIECTBa,
PAaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE [BWKEHHE, WHEPLMS, B3aUMOIECHCTBUE
TEJI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpaIlCHUs, Iepeaaya



JaBI€HUS TBEPABIMHU TEJIaMH, XHIKOCTSAMU M ra3aMu, atMochepHOe [aBlieHHE,
IUIaBaHWE TeJd, MPEeBPALEHUS] MEXaHUYEeCKOW »HHEPruM) MO OMUCAHHI0 HX
XapaKTEpHBIX CBOWCTB W Ha OCHOBE OMbBITOB, JEMOHCTPHUPYIOUIUX JIAHHOE
(bu3nuecKoe SBICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PU3NUECKHX SBICHUI B OKPYKAIOIIEM MHUPE,
B TOM 4Hclie PU3NUYECKUE SBIICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3TMUYHBIMU
CKOPOCTSMH B UBOW M HEKUBOW MPUPOJE, ACUCTBUE CHUIIBI TPEHUS B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EpPHOro AaBJICHHUS HA KUBOW OpPraHu3M, IUIaBaHUE phIO,
phIUard B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) PU3UUECKUX SBICHUI;

OMHUCHIBATh HM3YUYCHHBbIE CBOWCTBA Tel M (U3NYECKHUE SABICHUS, HCIOJIb3YS
¢usnueckne BeaUUMHBI (Macca, OOBEM, IUJIOTHOCTh BEIECTBA, BpEMsl, IIyTh,
CKOPOCTb, CpPEIIHSAS CKOPOCTb, CWJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIia
TpeHUs, JaBjcHHE (TBEPAOTO Teia, >KUIKOCTH, Ta3a), BBHITAJKWBAIOIIAs CHUJIA,
MexaHndeckas paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJBI, KO3(PQHUIMCHT
MOJIE3HOTO JCWCTBHUS MEXaHM3MOB, KHHETHUECKAs U MOTEHIUATIbHAS HEPTUS), TIPU
ONKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOIb3yEMbIX BETUYMH, X
0o003HaUeHUd W  €AMHMULBI  (U3NYECKUX  BEJIWYUH, HAXOOUTh  (POPMYJIBL,
CBSI3BIBAIOIINE JTaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEJIMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SIBJICHHUS U TIPOLECCHI, HCIOJIb3YS
IpaBUJIa CIOXKEHUS CUII (BJI0JIb OAHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH
Apxumena, IpaBUJIO paBHOBecHs pbruara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHMs] MEXaHWYEeCKOW OJHEpruM, MPH OITOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €0 MATEMAaTHUECKOE BHIPAKEHNE;

OOBSCHATh (PU3MYECKHUE SIBICHHUS, MPOIECCHl M CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyallMil INpaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKUX IIIaroB C
onopoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBIECHUH, (PU3UUYECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3anaud B 1—2 JEHCTBUS, HCMONb3YysS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajW3a YCJIOBUA 3aJadu
3aMHChIBATh KPaTKOE YCJIOBHE, MOJACTABIATh (PM3MUECKHUE BETUYHHBI B (POPMYJIIBI U
IIPOBOAUTH PACUEThl, HAXOIUTH CIIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC ISl PEIICHU S
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB, B ONUCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEAIOIOKEHNUE
(rumoTesy), pa3nuyaTh W HMHTEPIPETUPOBATH IMONYYCHHBINH PE3yNbTaT, HAXOIUTh
OIIMOKY B XOJ/I€ OTBITA, IeJaTh BEIBOBI TI0 €T0 Pe3yIbTaTaM;

MPOBOJIUTH ONBITHI MO HAOMIONEHUIO (DU3UYECKUX SBJICHUNM WM (U3HIECKUX
CBOMCTB TeJI: (POPMYIUPOBATH MPOBEPSIEMBIE MTPEIIOJIOKEHUS, COOMPATh YCTAHOBKY



U3 TPeNIoKEHHOro 000pYAOBaHHWA, 3aMUCHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBOJIbBL;

BBITIOJIHATD MPSMbIEC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tesa, 00bEMa, CUJIBI U
TEMIIepaTyphl ¢ UCTIOJIB30BAHMEM aHAJIOTOBBIX U HU(PPOBHIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus IPHOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOW BEIIMUMHBI OT APYTOH C
UCIIOJIb30BAaHUEM  NPSIMBIX ~ M3MEpPEHUM  (3aBUCUMOCTH TYyTH  PAaBHOMEPHO
JIBIKYIIErOCs TeJla OT BPEMEHHU JABUKEHHUSI T€Ja, CUIIbI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpabOTKU MOBEPXHOCTEH TeNl U HE3aBHUCUMOCTH CHJIBI TPEHHUS OT
IJIOMIAM CONPUKOCHOBEHMSI TEJNl, CWJIbl YINPYITOCTH OT YMJIMHEHHS HPYKUHBI,
BBITAJIKMBAIOIIEH CUJIbI OT 00BEMA NOTPYKEHHOW YACTU TeJla U OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tela, OT TIyOWHBI, HA KOTOPYIO
NOTPY>KEHO TEeJIO, YCIOBHM IJIaBaHUs TeJl, YCIOBUI paBHOBECHs pbluara M OJOKOB),
Y4acTBOBaTh B IUIAHMPOBAHUU YYE€OHOTO HCCIEAOBAHMS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh U3MEPEHUS, CIeNysl IPEMIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTaThI
MOJIyYEeHHOW 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BUJE MPEIOKEHHBIX TAOIHI] U
rpaduKoB, JeNaTh BBIBO/BI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKMX BEIUYUH (IUIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHJIAa TPEHUSA CKOJBXKEHHS, HaBJICHUE BO3/1yXa,
BBITAJIKMBAIONIAS CHJIA, JEUCTBYIOIIAs HAa MOTrPYKEHHOE B KUIAKOCTh TEJIO,
KOA(PPUIUEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYys NPEIT0KECHHON
MHCTPYKUMHU: TIPU BBIIOJHEHUH M3MEPEHUH coOMpaTh SKCIEPUMEHTAIbHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJIMYMHBIL;

coON0IaTh MpaBWIa TEXHUKKM O€30MacHOCTH Mmpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUMbBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MoIBUKHBIN
Y HEMOJBW)XHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

XapaKTEepU30BaTh MPUHIUIBLI JEUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa MX OMUCaHUA (B TOM 4YHUCIE: MOALIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIOIb3Ysl 3HAHUS O CBOWCTBaX (DU3WYECKUX SBJICHUN U HEOOXOIUMBbIC
(u3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU JUIsl OOecredeHust
0e30macHOCTH TIPU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOEHUS HOPM DKOJIOTUYECKOTO TMOBEIACHHUS B
OKpYIKarolIEn Cpee;

OCYUIECTBJISATH OTOOpP MCTOYHMKOB MHGopManuu B MHTEpHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUA M IYTEM
CpPaBHEHUS PA3IMYHBIX HCTOYHHMKOB BBIIEIATh MHGOPMAIMIO, KOTOpas SIBISIETCS
IPOTUBOPEYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;



WCIIONIb30BaTh MPHU  BBIIOJHEHUM YYEOHBIX 33JaHUN  HAYYHO--TIOMYJISAPHYIO
JUTEepaTypy (PU3NYECKOTO COACp>KaHUS, CIPAaBOUYHBIE MaTepuaibl, PECYpChl CETH
WNurtepHer, BiageTh npuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB HWHGpOpMalMu (U3MUECKOTO COJEp)KaHUsA, B TOM YHUCIE MYOJIMYHO
JieNaTh KpaTKue COOOIICHUS O pe3ysIbTaTaX MPOEKTOB MM YU€OHBIX UCCIIEI0BAHUT,
OpyU 3TOM TPAMOTHO UCIIOIb30BaTh HM3YYEHHBIM MOHITUHHBIA anmapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBICTYIJICHUE MPE3CHTALINEH;

P BHITIOJTHEHUH YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN PACIIPEAETATh 0053aHHOCTH
B IPYIIIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJa4aMH, CJIEIUTH 3a BBIIOJIHEHHEM
IlaHa JEeWCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIHLHOCTD
IPYIIbI, BBICTPaWBaTh KOMMYHUKATUBHOE B3aWMOJCHCTBUE, YUHUTHIBAsSS MHEHUE
OKPYXaIOIKX.

K xoH1y oOyueHust B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE IBU)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSTHUSI BEIIECTBA, KPUCTAIUIMUYECKUE U aMOp(HBIC Tea,
HACHIIIEHHBIH M HEHACBIMICHHBIM Tap, BJIAXKHOCTh BO3AyXa, TeMIleparypa,
BHYTPEHHSISI HEPTUs, TEIJIOBOM JBUTaTellb, 3JIEMEHTAPHBIN SJIEKTPUUECKUM 3apsi,
ANEKTPUYECKOE TOJI€, MPOBOJHUKUA U JUDJICKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUIN
TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CXKAaTHe, Tervionepenaya, TEeIIoBOe
paBHOBECHE, CMayuBaHHWE, KalWUISIPHBIC SBJICHUS, HCIApEHUe, KOHJCHCAIUS,
IJIaBJ€HUe,  KpUcTau3auus  (OTBEpAEBaHME), KWIIEHHE,  TeIUlonepeaadya
(TEenI0MpOBOHOCTh, KOHBEKIUSA, U3TYUYECHUE), AIEKTPU3ALUS TEJ, B3AUMOJACICTBUE
3apsioB, JEUCTBUSA BIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuToOB, JIEUCTBUE MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, JIEKTPOMarHUTHAas
WHIYKIMS) 1O ONMUCAHUIO MX XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHNE N3YUECHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIIEM MUPE,
B TOM 4Hclie (pU3MYecKue SBJICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSHKCHHE H
KaWUSIPHBIC SIBJICHUS B TPUPOJIC, KPUCTALIBI B mpupoje, usnydeHue CosiHila,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, Apeiid MOJ0COB, PO MAarHUTHOTO TOJIS JUIsl JKU3HHU Ha
3emiie, IOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

ONMUCBHIBATh U3YYEHHbIC CBOHCTBA Tel U (U3WUYECKUE SIBJICHUS, UCIOIb3Ys
du3nuecKre BEIMUYMHBI (TeMIIepaTypa, BHyTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEIUIOEMKOCTh BEILIECTBA, YAENbHAsA TEIUIOTa IUIABJICHUS, YHeJIbHas
TEII0Ta NMapooOpa3oBaHMs, ylaelbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA(POUIIMEHT



IIOJIE3HOTO JEMCTBUS TEIUIOBOM MAILMHBI, OTHOCUTEIBHAsS BIIAXKHOCTH BO3YyXa,
JNEKTPUYECKUM 3apsj, CUjla TOKa, AJIEKTPUUYECKOE HAIPSIKEHUE, COIPOTUBIICHHE
IOPOBOJIHUMKA, YJEJIbHOE CONPOTHBJICHHME BEIIECTBA, paboTa M  MOIIHOCTb
AJIEKTPUYECKOTO TOKA), IIPU OMMCAHUU MPaBUJIBHO TPAKTOBATh (DU3MUECKHUIA CMBICII
MCIIOJIb3YEMBIX BEIMYUH, 0003HAUEHHUS U €AMHULIBI (PU3NUECKUX BETUYUH, HAXOAUTh
(opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU BETUYUHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3YS
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHHUS BEILECTBA,
MPUHIUI CYNEPHO3UIMK TOoJIEH (Ha KAaYEeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma Juisl ydacTka Lend, 3akoH Jxoynsa—JIeHna, 3aKoH COXpaHEHHs
SHEPruM, IIPU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMCHIBAaTh €TO
MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuu IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKHX IIaroB C
onopoi Ha 1-2 KM3ydeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB
WUJI 3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJadd
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATh HEJOCTATOK JNAHHBIX Ul PELICHU 3a1a4H,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JUIsl €€ PEIICHUs], IPOBOJUTH PACUETHI
U CpaBHUBATh IIOJYYEHHOE 3HAUCHHE (PU3NYECKOW BEJIWYMHBI C H3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU NOMOLIM (PU3UUECKUX
METOZOB, MCIIOJIb3ysd  OINKWCAHWUE  HCCIECIOBAHMSA, BBIICIATH  IPOBEPIEMOE
IIPEATOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAJAKA MPOBEACHUSA HCCIEHOBAHUS,
NENaTh BBIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIONECHUIO (U3UYECKUX SBJICHUM WIH (U3HUYECKUX
CBOMCTB TeJN (KamWJUISPHBIE SIBJICHUSA, 3aBUCUMOCTH JAaBJIEHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOpPOCTH TMpollecca OCThIBAaHMS M HarpeBaHus Ipu
U3IYyYEeHUH OT LBeTa H3Myvarouieil (Iorjolaronieil) MmoBepXHOCTH, CKOPOCTb
HCIIAPEHHUST BOJABI OT TEMIEPATYPbl JKUJIKOCTH M IUIOMIAAM €€ IOBEPXHOCTH,
ANEKTpU3ALMs TEJI U B3aUMOJCHCTBUE DIIEKTPUUYECKUX 3apsI0B, B3aUMOJCHCTBUE
ITIOCTOSIHHBIX MAarHUTOB, BU3yaju3alys MarHUTHBIX IOJIEH ITOCTOSTHHBIX MAarHUTOB,
JNEUCTBUS MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOJBUTATENSI MOCTOSHHOTO TOKAa): (POPMYIMPOBATH MpPOBEPSiEMbIE
NPEAnoiaoKeHus, coOupaTh YCTAHOBKY W3 NPEAJIOKEHHOTO 000pY/IOBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIIEPATypbl, OTHOCHUTEJIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIbl TOKa, HAMpPSDKEHUS C HMCIOJIb30BAaHHMEM AaHAJIOTOBBIX NMPUOOPOB U



JaTYNKOB (PU3MYECKUX BEIMYHH, CPaBHUBATH PE3yJbTaThl M3MEPEHUN C y4ETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BEIMUYUHBI OT JPYToH €
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTbh CONPOTHBIIEHHUS NPOBOJHUKA
OT €ro JJIMHBI, TUIONIAJM TMOMEPEYHOr0 CEYCHHS U YNIEIHHOTO COMPOTHBIICHUS
BEIIECTBA MMPOBOJAHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA
IPOBOJIHUKE, HCCIIEOBAHUE IIOCIEIOBATEIBHOIO U MapajlIeIbBHOTO COEAMHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMS], CIEAYS IPEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTAaThl IIOJYyYEHHOU
3aBHCHUMOCTH B BHJE TaOnuI uU TpaduKOB, JeJaThb BBIBOABI IO pe3yibTaTaM
WCCIIETOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUS] PU3NYECKUX BEIMUMH (yJ€lbHAsI TEIJIOEMKOCTh
BEIIECTBA, COINPOTUBICHUE MPOBOAHMKA, PA00OTa M MOIIHOCTb 3JIEKTPUYECKOTO
TOKA): TNIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAYs
MPEJIOKEHHOW HHCTPYKIIUH, U BEIYUCIISTH 3HAUCHUE BETTUYHHBI;

coONI0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1ad0paToOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyUYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETpP, CUETYHUK DICKTPUUECKOU
SHEPrUM, 3JIEKTPOOCBETUTENIbHbIE MPHUOOPHI, HArpeBaTENIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUraTellb
IOCTOSTHHOTO TOKAa), MCHOJB3ysl 3HAHMS O CBOWCTBAX (DMU3MUECKUX SIBICHUH U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA W M3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMaTU4YHbIM pPHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI,
peocTaT), COCTaBIATh CXEMBI JJIEKTPUYECKUX IENel C TMOCIeJOBATeIbHbIM H
napajulebHBIM  COSAMHEHWEM JJIEMEHTOB, pas3inudas YCIOBHBIE 0003HAYCHHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HMHPOpPMALMIO O NpHUMEpax) IPaKTHUECKOTro
UCTIOJb30BaHUsl (DM3MUECKUX 3HAHUN B TMOBCEAHEBHOW KU3HU JUIsl OOecreueHus
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUs 37I0POBbSI W COOJIIOICHWS HOPM DKOJIOTMUYECKOTO TOBEACHHS B
OKPYXarULIEH Cpee;

OCYIIECTBIATh MOUCK HMH(popmanmu (uznueckoro cojaepxkanust B MuHrepHere, Ha
OCHOBE HMMEIOIINXCS 3HAHUN U NMYTEM CpPaBHEHHS IOIOJHUTENBHBIX HMCTOYHUKOB
BBIICTISITh WH(GOPMAIIMIO, KOTOpas SIBISIETCSA MPOTHBOPEYMBONW HMIU MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIPHYIO
JUTEepaTypy (PU3NYECKOTO COJECp>KaHUS, CIPAaBOUYHbIE MaTepuajbl, PECYpChl CETH



WNuTtepHer, BmameTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3OBaHUS
nH(}OpMAIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIeHMs, 0000Ias
UHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS, B TOM YHCIIE
MyOJMYHO TPENCTaBIATh PE3yJAbTaThl TPOSKTHOW WM  HCCIEAOBATEIIBCKOM
JNEATEIbHOCTH, MPU O3TOM TPAMOTHO HCHOJIb30BaTh W3YYECHHBIM MOHATUNHBIN
anmnapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAILINEH;

OpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCICAOBAHHMM (DU3HYECKUX MPOIECCOB
pacnpenensiaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C NTOCTABJICHHBIMU 33Jja4aMH,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA ACUCTBUA W KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJaA B JIESITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICICTBUE, POSBIISASi TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xoHity oOydyeHust B 9 kjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMAa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHUs,  nedopmanus  (ympyras,
IUIaCTUYECKasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W
HEePErpy3Ku, LEHTP TAKECTH, aOCOIMIOTHO TBEPJOE TENO, LEHTP TAKECTH TBEPAOTO
Tela, PABHOBECUE, MEXAaHWYECKHE KOJeOaHHWs W BOJIHBI, 3BYK, HH(pa3ByK H
YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTh, CHEKTPbI MCIyCKaHWsS W IOTJIOLIEHUS, aibda-,
OeTa- 1 raMMa-u31y4eHUs], U30TOIIbI, siIepHAasi SJHEPTEeTUKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JIBUKEHUE,
PaBHOYCKOPDEHHOE  MpPSMOJIMHEHHOE JBW)XKEHHME, CBOOOJHOE MaJeHUEe  Tell,
PaBHOMEpPHOE [BM)KEHHE 110 OKPYKHOCTH, B3aMMOJICUCTBHE TE€J, PEAKTUBHOE
IBUKEHHE, KojeOaTenbHOe ABMKEHHE (3aTyXalollue U BBIHYXKJCHHbIE KOjeOaHus),
pPE30HaHC,  BOJIHOBOE  JBIKEHUE,  OTPAXEHUE  3BYKa,  MPSAMOJUHEHHOE
pacnpoCTpaHEHUE, OTPaKEHHWE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakKEHHE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIEKTP U CI0KEHHE CHEKTPAJIbHBIX
LBETOB, JMCIEPCUS CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa W3JIyYEHHs) M0 ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM uuncne Quanyeckue SBICHUS B MPHUPOJIC: MPUIUBBI U OTIUBBI, JBUKEHUE
miaHeT CoOJIHEYHOM CHCTEMBI, PEaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIIPHSATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKUE BOJIHBI, IyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHHS B NPUPOJIE, OMOIOrHMUEcKoe JeicTBHE
BUJUMOTO, YJIbTPA(HUOIETOBOTO W PEHTICHOBCKOIO W3IYyYEHUN, €CTECTBEHHBIN
PaAMOAKTUBHBIN (HOH, KOCMUYECKHE JTYy4YH, PAJHMOAKTUBHOE U3IyYE€HHUE MPUPOIHBIX
MUHEpAJOB, ACHCTBUE PAJMOAKTHBHBIX M3JIYyYEHUU HA OPraHU3M YEJIOBEKa), MpPH
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/Jayy B Y4YEOHYIO, BBLACHATH CYLIECTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;



OMHUCHIBATh HM3YyYEHHbIE CBOMCTBA Tel M (U3MYECKHUE SABIICHUS, HCIOIB3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAsh CKOpPOCTh Tela Tpu
HEpPaBHOMEPHOM JBM)KEHHH, YCKOPEHUE, NEpPEeMEIEHUE, ITyTh, YIJOBas CKOpPOCTb,
CWJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHNUs, BEC
Tela, HMIIYJIbC Teja, WMITYJIbC CHJIBI, MEXaHH4ecKas paboTa U MOIIHOCTH,
MOTCHLIMAJbHAS ~ DHEpPrus Tela, MOJHATOTO HaJ  TOBEPXHOCTHIO  3E€MIIH,
NOTEHIMAIbHASL DHEPrus CXATOW MPYXKHUHBI, KUHETHUYECKas DSHEPIus, IOJIHAs
MEXAaHWYECKasi HEPIUsi, NEPUOJ U 4YacToTa KosieOaHUil, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MNPEJIOMJICHUS CpPEIbl), IpH
OMHCAaHWU TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIIOJIb3YEMbIX BEIUYHH,
o0O3HAUeHUA W eAMHMUIBI (U3UYECKUX  BEJIWYUH, HAXOOUTh  (POPMYIIBI,
CBSI3BIBAIOILIME JIaHHYIO0 (PU3WYECKYIO BEJIMYMHY C JPYTMMM BEIMYMHAMHU, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOWCTBA TeM, (hU3MUECKHE SIBICHHUS W TPOIECCHI, HCIOJb3Ys
3aKOH COXpAaHEHHWS DHEPruH, 3aKOH BCEMHUPHOTO TATOTECHHUS, [MPHUHIIMII
CYTIEPIO3UIMH CHJI, IPUHIIUI OTHOCUTENbHOCTH [ anmues, 3akoHsl HpioTOHA, 3aK0H
COXPAHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS U NPEJIOMIICHUS CBETa, 3aKOHBI
COXPAHEHHUs 3apsI0BOTO M MAcCCOBOI'O YHMCEN MPU SJIEPHBIX PEAKIMSIX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMChIBATh €r0 MaTeMaTHYECKOEe
BBIPAKEHHUE;

OOBSACHATH (PU3MUECKUE IMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHUCJIE U B KOHTEKCTE
CUTyallull  NPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKUX LIAaroB C OMOPOH Ha
2—3 W3YYCHHBIX CBOHCTBAa (PU3WYECKUX SBICHUH, (PU3NUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemiath pacu€THbe 3a7aud (ONMUparoIIMecs Ha CHUCTeMy M3 2—3 ypaBHEHHUN),
UCTIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMUYUHBI: HA OCHOBE
aHaJM3a YCIIOBUS 3aJa4M 3alHCHIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIINE
WM M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (OPMyJibl, HEOOXOAUMBIE IS
pElIeHUs], MPOBOAUTH pAcCUYE€Thl M OICHUBATh PEATUCTHYHOCTH MOTyUYEHHOTO
3HaYeHUs PU3NYECKON BEITMUMHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB, HCIIOJIb3Yysl  ONWCAaHWE WCCIEAOBAaHWSA, BBIACIATH  IPOBEPSEMOE
MPEINONIOKEHNE, OICHUBATh MPABUIIBHOCTh TMOPSIAKA MPOBEICHUS HCCIICIOBAHMS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH ONBITHI MO HAOMIONCHUIO (DU3UYECKUX SBJICHUNM WM (U3HISCKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHUS! IHEPIHH,
3aBHCHMOCTh TEpHoja KoJeOaHWu MNPYXKUHHOTO MasTHHKA OT MacChl Tpy3a H
KECTKOCTH TIPYKUHBI W HE3aBHUCHMOCTh OT aMIUTUTYIbl MajblX KOJIeOaHHH,
NpSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3jIokKEeHHE OeIoro CBeTa B CIEKTD,
M3Y4YeHHE CBOMCTB HM300pakeHHs B IUIOCKOM 3€pKaje M CBOWCTB HM300pakeHUs
npeaMeTa B coOuparonieit ina3e, HabJtoAeHUe CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB



U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH XO/JI OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BBIBOIBL
IPOBOJUTH IIPU HEOOXOJUMOCTH CEpUIO MPAMBIX U3MEPEHUM, ONpeessisl CpeaHee
3HAUYECHHUE H3MEPSIeMON BEIMUYMHBI ((POKYCHOE PpACCTOSTHUE COOMpAIOIEH JIMH3BI),
000CHOBBIBAThH BHIOOP cI0c00a m3MEpeHUs (M3MEPUTETHHOTO MPUOOpa);

MIPOBOANTDH HCCIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYUH C HCIIOJIb30BAHUEM
OpSIMBIX HW3MEPEHHM (3aBUCMMOCTh MYTH OT BPEMEHHM MPH PaBHOYCKOPEHHOM
JIBIKEHUH O0€3 HayallbHOM CKOpOCTH, NepHoja KoieOaHWil MaTeMaTHuecKoro
MasiTHUKa OT JUIMHBI HUTH, 32aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yTIJjia MaJIeHUus u
yria — OpesioMJIeHUss OT  yrjaa [ajJeHus):  IUIAHUPOBaThb  HMCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh PE3yIbTaThl MOTYyYECHHOU
3aBUCUMOCTH (DPU3UYECKUX BEJIUYMH B BUE TAOIUI U rpadMKOB, JIeTIaTh BHIBOJBI 10
pe3yibTaTaM HCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIUYUH (CpPEeaHssl CKOPOCTh H
YCKOpPEHHE Teja IMpU PAaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO
najeHus1, )KECTKOCTh MPYKUHBI, KOAP(UIIMEHT TPEHUS CKOJIbKEHHSI, MEXaHUYECKas
paboTa M MOIIHOCTb, YacTOTa M TNepuoja KojeOaHuH MaTeMaTHUYeCKOro H
IPYXUHHOTO MasiTHUKOB, ONTHYECKas CHUjla COOMpAIOIE JIMH3bI, pPalnOaKTUBHBIN
(GoH): IUITAaHMPOBATh HM3MEPEHUS, COOMPATh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIeNysl IPEMI0KEHHOW NHCTPYKIMHU, BBIYUCIIATh 3HAUCHHE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJYUYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU
NOTPEIIHOCTU U3MEPEHNUN;

coOnrofaTh TMpaBuUjia TEXHUKM O€30MacHOCTH NpU pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKK M3YYECHHBIX (PU3NYECKHX MOJENEH: MaTepHalibHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJIO0, TOUEYHBIH MCTOUYHUK CBETA, JIy4, TOHKAas JHMH3a,
IUTaHEeTapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIE]Ih aTOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB € ONOpOMl Ha WX omucaHus (B TOM 4YHCIE: CHOUAOMETP, AATUYUKU
MOJIOKEHUS, PpACCTOSHUS M YCKOPEHHS, pakeTa, 3XOJO0T, OYKH, IEPHUCKOI,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHna), UCTob3yst 3HaHUS O CBOMCTBAX (PU3UYECKUX SIBIICHUN M HEOOXOIUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMAaTU4YHbIE PUCYHKHM M3YyYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTENbHbIX MPUOOPOB U TEXHOJOTHYECKUX IMPOLECCOB MpPH
pelIeHnr y4eOHO--TIPaKTUYECKUX 3aJad, ONTHUYECKHUE CXEMbl JUIsl TMOCTPOEHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOOUparomet JMH3e;

OPUBOJUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KU3HHU I OOECIeYeHUs
0e30macHOCTH TPU OOpameHuu ¢ TpudOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYKarolIEn Cpee;



OCYIIECTBIIATh MOUCK HHPopManuu (Qusudeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYIHPYsI MMOUCKOBBIA 3alpoC, HAXOIUTh MYTH OMPECIICHUs
JOCTOBEPHOCTH TMOJMYYEHHOH HWHGOpMAlMK Ha OCHOBE HMEIOLIMXCS 3HAHWNA U
JOMOJTHUTEIBHBIX UCTOYHUKOB,;

WCIONIb30BaTh MPHU  BBIMNOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISAPHYIO
JUTEpaTypy (PU3NYECKOTO COJCp)KAHUS, CIPAaBOUYHBIE MaTepuajbl, PECYpChl CETH
WutepHer, Bnaaers mNpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
MH(POPMALIUU U3 OAHOI 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE€ MHCHMEHHBIE M YCTHBIE COOOLIECHHS Ha OCHOBE
nH(POPMaLlMU M3 HECKOJIBKHX HCTOYHHKOB (PU3UUECKOTO COJNEpKaHus, MyOIUYHO
MPEJICTaBIATh PE3YJIbTAaThl MPOSKTHON MU MCCIEA0BATEIbCKON ACSTENIbHOCTH, MIPH
TOM TPaMOTHO UCIOJNb30BaTh HM3YYCHHBI MOHATUHHBIA ammapar H3y4aeMoro
pasgena (U3UKM M CONPOBOXKAATH BBICTYIUIEHHE TMpe3eHTauuell ¢ y4érom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIEr0 MUpa
bubnnoreka IIOK
11 Pusiica - Hayka 0 IpUPOAC 2 https://m.eds00.ru/7f416194
bubnnoreka IIOK
12 PHIHYECKAC BETHHMHbI 2 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
21 CTpoenHe BellecTsa 1 https://m.edso0.ru/7f416194
99 JIBr>kKeHue U B3aUMOJICCTBUE YaCTHI] 5 1 bubmmorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ 7416194
Hroro no pasneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bu6nuoreka [IOK
3.1 M 3
CXAHHHCCROC ABHACHHC https://m.edso0.ru/7f416194
bu6nuoreka [IOK
2 u 4 1
3 HEPIWL, Macca, TAOTHOCTR https://m.eds00.ru/7f416194
3.3 Cuna. Bunbl cun 14 1 2 bubmuorexa [JOK



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.edso0.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MoCheproe AaBeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnmnoreka HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
> PaGora 1 MompgocTs 3 . https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 IT 1
> POCTRIC MEXAHHIMBL > https://m.edso0.ru/7f416194
bu6mmoteka [IOK
. M 4 1 1
53 CXAHHICCKad SHEpTid https://m.edso0.ru/7f416194
Uroro mo pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 12
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI

pecypchl



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

Pa3zpean 1.

TenaoBble ABJIEHUA

11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
' p - https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Ternuosbie npoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Paznen 2. DiekTpuyecKkue U MATHUTHBIE SIBJICHUS
21 DeKTpHUYECKUE 3apsiibl. 3apsDKEHHBIC Tela . 1 bubaunoreka [JOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bubnuorexa [JOK
23 MarHuTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.4 4
DCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHHe pa3aejioB U TeEM nu@dpoBbIe
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (upp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubnuotexa [JOK
' ONKMCaHUSL https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubnnorexa LOK

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



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

Bbubnuoteka LIOK

1. 1
3 3aKOHbI COXpaHeHHA 0 https://m.eds00.ru/7f41a4a6
Utoro mo pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6nuoreka [IOK
2.1 Mexanuecie konedanus ! https://m.eds00.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M . 8
CXAHUMECKHUE BONIHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DIEeKTPOMarHuTHOE IO0Je U bubmuorexa [HOK
3.1 6
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBble SIBJICHUS
4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA 6 bubmorexa LOK
' pactipocip https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pasneny 15
Pasznen S. KBanToBble siBJIeHUS
5.1 Hcnyckanue v MorionieHue CBeTa aToMOM 4 bubmorexa HOK
' 4 . https://m.edsoo.ru/7f41a4a6
Bbubnuoteka LIOK
52 (-TpoCHHE aTOMHOTO 7pa 0 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 bubmmorexa [JOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pasneny

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

17

6.1

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS
Kypca ¢u3uku 3a 7-9 xnacc

Hroro no pazneny

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27

ITIOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KounTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
Hara uugposbie
u3ydeHusi oOpa3oBaTe/ibHbIE

pecypchl

®du3nka — Hayka o npupozje. JABneHus
IIPUPOJBI
dusnuecKkue ABICHU

duznyecKue BEJINYUHBI U X U3MEPEHHE
Ypok-uccnenosanue "M3mepenue
TEMIEPATyphI MPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U JAaTUMKA TEMITEpATyphl"
MeTtopl HaydHOTO NO3HaHMs. Onucanue
(bu3nUeCKUX SBICHHUH ¢ TOMOLIBIO MOJAETEH

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[IpoBepka runoressl:
JAIBbHOCTH MOJETA HIapuKa, MyIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

but6mmoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

JOKa3bIBAOIHNEC JUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIIIeCTBA
8 JIBr>KeHUE YacCTHI BELIECTBA bubmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OMbIThI 1O
9 HAOJIIOICHUIO TETIOBOTO PACIIIUPECHIS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
11 O6o6menue no pazneny «llepBoHadanbHbIC bubmorexa HOK
https://m.edsoo.ru/ff0a0378
CBEICHHSI O CTPOCHHH BEILIECTBA
12 Mexanunyeckoe nBuxeHne. PaBHoMepHoe 1 bubnnoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CKopocT®. EAUHHLL CKOPOCTH https://m.edsogru/ff0a0790
14 Pacuer nmyTu 1 BpeMeHU IBUKECHUSA bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN Eg&?ﬁ&fggfﬁﬁfoaoclo
16 ITimorHOCTS BemecTrBa. Pacyer maccel 1 bubnmorexa LIOK
00beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «OnpenencHue
TUIOTHOCTHU TBEPIOTO TETa
18 Pemrenne 3aga4 mo reme "IIIOTHOCTH but6mmorekxa [IOK
BelecTna” https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTHKa B3aUMOJICHCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTsKeHHs (edopmariim)

MPYKUHBI OT MPUIIOKEHHOM CHUITBI»



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

21

[[“IBnenue Tsrotenus. Cuia TSKeCTH

CBA3b MEXY CHUJION TSKECTH U MacCOr

bu6numoreka [IOK

22 Iena. Bec Tena. ”PCH_IGHI/IG 3aJ1a4 1o Teme https://m.edsoo.ru/ff0al778
Cuna TsKecTu
Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK
23
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Hswepettne ciu. Jlisamomerp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
OJIHOM IpsiIMO1. PaBHOAEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHonelicTBytomast cui"
28 Cuia TpeHus u e€ BuIbl. TpeHue B mpupoje bubmuoreka [IOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubmmnoreka HOK
CUJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I"padmueckoe nzodpakenne cuin», «CHIIb, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOMIAS CHUID)
KonTponpHas pabora o Temam:
32 «Mexannueckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3zo0paxenue cuimy, «CUib»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubnuotexa [JOK

YBCIUMUYCHUSA NABJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnuotexa [JOK
oT 00BEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnmnoreka HOK
JKUJKOCTSAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3€, BRI3BAHHOE bubmmoreka [JOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau o reme «JlapieHue B bubmuorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobmaiommecs cocympt https://m.edsoo.ru/ff0a2970
39 r . bubmuoreka [IOK
VAIDABIITICCICH HPece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiIHEBON KUIKOCTHBII
Hacoc
ATmocdepa 3eMiIH U IPUYHHBI €€ bubmmnoreka HOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka IIOK
42 Bec Bosayxa. ATmocgeproe rapierme https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bubmmnoreka HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JTABJICHHS OT bubmmorexa [JOK
BBICOTBI HaJ| YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe naBieHne bubnmnoreka [JOK
45
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
nasieHue"
47 JlelicTBHE KUKOCTH U Ta3a HA TIOTPY>KEHHOE bubnmnoreka [JOK
B HUX T€JIO0. ApXUMeEIOBA CHIIA https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpexneneHue bu6muotexa [JOK

BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc
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https://m.edsoo.ru/ff0a3136
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TCJI0, IOTPY’KCHHOC B )KUJIKOCTB»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bub6nmoreka [IOK

49 BOJIE OT 00bEMa MOTPYKEHHOHN B KUAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bub6nmoreka [IOK
>0 Hnapaiie ex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJAKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»
53 KonTpoapHas padora o Teme «JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmorexa LIOK
>4 Mexamiecicas pabota https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
55 MonmgocTs. EARHAIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacy€t MoIHOCTH, 1
pa3BHBaeMoi Ipu MoabEME 1o JecTHuLe"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHJI Ha pblUare
Preryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGoparopHas paboTa «};/Iccnpe;()nsaHHe 0.5 bubnmorera LHOK
. https.//m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemienne 3a7a4 1mo Teme «Y CIIOBUS but6mmorekxa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
60 Mexanu3ma. Jlaboparopnasi pabora 0.5

«3mepenue KII/] HakKTOHHOM TIIOCKOCTH



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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61 Pemenue 3amgau mo reme "Pabora, 1 bubnuotexa [JOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunetudeckas u 1 bubnmnoreka HOK
MOTEHIINaIbHAas SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a4360
Y POK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUS KHUHETUYECKON M HOTEHIMAIbHON 1 1
SHEPrUU MPU CKaThIBAaHUH TeJa 10
HaKJIOHHOM TI0CKOCTH"
65 KonTponbhas pabota no teme «Pabora u 1 1
MOIIIHOCTb. DHEPTHUSD)
66 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1 Bbu6moteka [JOK
TeMme "MexaHn4ecKoe IBIkeHue" https://m.edsoo.ru/ff0adee6
PeseprHslit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHne TBEPBIX TN, JKUAKOCTESH U 1 bubnnorexa [JOK
. P ’ https://m.edsoo.ru/ffOa4ffe
ra3oB
68 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 12
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1

MTOATBEPKICHUS

https://m.edsoo.ru/ff0a5256
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Macca u pazmep aTOMOB U MOJIEKYJT

Moaenu TBEPIOTO, )KUIKOTO U

bubnunoreka LIOK

3 ra3000pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOMCTB TBEPAOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCTBA Ha
OCHOBE TTOJIOKCHHH MOJIEKYIISIPHO-
KHHETHYECKOU TEOPHH
5 Kpucranmmaeckue u amopdHbie Tena bubmorexa OK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpEeHNE U CKATUE bubmorexa OK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEpaTyphI CO
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHUII
9 Buytpennss sueprusi. CnocoObl H3MEHEHUs bubnuoreka [{OK
BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5¢c60
bu6nmorexa LIOK
10 Braet tenionepesia https://m.edsoo.ru/ff0a6412
Ypok-koH(pepennus "[IpakTudeckoe
11 anonwoiHl;e ’II:ICHJIOBII:)IX CBOMCTB BEILIECTB bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
U MaTepUasoB B LIEJSX dHeprocoepexenns"”
12 KonnuecTBO TEIUIOTEL. Y AenbHas but6mmorexa [IOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OajlaHca. bubnmnorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HccaenoBanue
14 SIBJICIfI/IH TIZDHJIO(I;)6MGH8. pu CM§MHBaHHH bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYEH BOIBI
15 Pacuer koaudecTBa TEIUIOTHI, HEOOXOIUMOTO

AJId Harpe€BaHus Tejia U BBIACIACMOIO0 UM



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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IMpU OXJIAXKICHUU

JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
16 . "
YAECIbHON TEIJIOEMKOCTH BEIIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEII0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
ILiaBnenue u oTBEpICBaHUE
18 KPUCTAJIINYECK pi[ VY nenpHas TemioTa bubamorexa LIOK
WCTANTNYECKHX Tell. JIbHAS TETUIOT
P . e https://m.edsoo.ru/ff0a71d2
IUTaBJICHUS
19 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
yAEJIbHON TEIJIOTHI IUIaBJICHHUS Jibja" https://m.edsoo.ru/ffO0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bbu6moteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas terora
napooOpa3oBaHUs U KOHJEHCALUH. bubnuoreka [IOK
21
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO JTaBJICHHS
Bnaxnocts Bo3ayxa. Jlaboparopnas padota
22 "Omnpenenenne gﬁocmen;oﬁ inamflocm bubmmorexa LIOK
N TICHU
ped | https://m.edsoo.ru/ff0a7628
BO3/yXa
93 Pemenue 3a1au Ha onpeeneHre BIaKHOCTH
BO3/yXa
[TpuHIMIIBI paOOTHI TEIIJIOBBIX JBUTATENEH.
24 [TapoBas Typ6una. J[Burarenab BHyTpEHHETO
CTOpaHus
o5 KIIJI TrermmoBoro aBurartens. TernaoBbie bubmmoreka [JOK
JIBUTATEIM U 3alIUTa OKPYKaroLel CpeJIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEeHHsI U TIPEBPAICHHS SHEPTUU
B TETUIOBBIX MPOIECccax
97 [ToaroroBka Kk KOHTPOIBHOU PaboTeE MO TEME bubmuoreka [IOK

"TerutoBble ABIcHUA. I3MeHEHNE

https://m.edsoo.ru/ff0a83f2
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arperaTHbIX COCTOSIHUH BemiecTa"

KoHnTtpoinbhas padota mo teme "TermmoBbie

bu6nmoreka [IOK

28 aBlieHUs. VI3MeHeHne arperaTHbIX COCTOSHUN
" P https://m.edsoo.ru/ff0a86ae
BElIeCTBa

29 OnekTpuzanus Tei. JIBa pona
AIEKTPUUYECKUX 3apsI0B

30 VYpok-uccrienoBanue "IneKTpusaius Teil
MHAYKIMEW U IPU CONPUKOCHOBEHUN"

31 BzaumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6nmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojie. HampspkeHHOCTD

32 3JeKTpuueckoro nois. [Ipuanun buGnuorexa [IOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UINH SJICKTPUUECKUX MOJIEH
33 Hocurenu snexkrpudeckux 3apsaoB.
DneMeHTapHbIi 3apsia. CTpoeHune atoma

34 ITpOoBOAHMKH M TUDIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubmmnoreka HOK
JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKUN TOK, YCIOBUS €T0

36 cymiectBoBaHus. VIcTOUHUKH bubmorexa LOK

v ’ https://m.edsoo.ru/ff0a95a4
IIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicreue

38 ANEKTPUUECKOTO TOJIST Ha TIPOBOTHUKH U
JUDJIEKTPUKA"

39 DNEKTPUYECKUNA TOK B METAIUIAX, JKUJKOCTSIX bubmuotexa [JOK
U rasax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
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Cuna toka. JlabopaTopHas paborta

but6mmoreka [IOK

4 "N3MepeHue U peryiupoBaHue CUibl TOKa" 05 https://m.edsoo.ru/ff0a8bd6
DJeKTpuyecKoe HanpsikeHue. BoinbTMmerp.
42 JlaGopaTtopHast pabota "3mepenue u 0.5 bubmorexa LOK
| https://m.edsoo.ru/ff0a9e14
pEryIHpPOBAHKE HAMIPSHKCHUS
43 ConpoTHBieHUE NPOBOAHUKA. Y JEIBHOE bubmmoreka [JOK
COINIPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTta "3aBUCUMOCTh
44 ANEKTPUIECKOTO COMPOTUBICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U MaTepuana”
45 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUSL. bubnnorexa [JOK
3akon Oma 1Jig y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "HccrnenoBanue
46 3aBUCHMOCTH CUJIBI TOKa, UAYIIETO Yepe3 1 bubnnorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka npaBuia
48 CJI0’KEHU S HAPSHKEHUN MPU 1 bubnuotexa [JOK
IIOCJIEI0OBATEIbHOM COCIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas padota "IIpoBepka npasuia
49 JUIS cfmm 1iom Ir)IpI/I napanienbiow[ ’ 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubmuorexa [IOK
JUTS pa3JIAYHOTO COEAMHEHUS NPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubmuoreka [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGopaTtopHast pabota "Onpeznenenue 1 bubnuorexa [JOK
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paboThI U MOILITHOCTH 3IEKTPHUUECKOro TOoKa"

DneKTpUYecKue e 1 noTpeouTenu

https://m.edsoo.ru/ff0ab3e0

bu6nmoreka [IOK

53 3JICKTPUYECKOM 2HEepruu B ObITy. KopoTkoe
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
54 "DieKTpUUecKue 3apsaabl. 3apsKEHHbIE Tena bubmmoreka [JOK
U UX B3auMoaeucTBus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUM TOK"
KonTtponpsHas pabora o Teme
55 "DekTpuUecKue 3apsabl. 3apsKCHHbBIC Tela bubmmoreka [JOK
U UX B3auMonenucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MAarHUTEI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue noueun 1 bubnnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe mosie. MaraHuTHOE 1oJ1e 3eMITH U bubmmoteka IIOK
€ro 3Ha4YeHHe JIJIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose
59 ANEKTPUIECKOTO TOKa MarHuTHoe 1mosie bubmmorexa [IOK
P https://m.edsoo.ru/ff0acld?
KaTYIIKA C TOKOM
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
60 JlaGoparopHas pabora "V3yuenue neiicteus 0.5 bubnnorexa [JOK
PatopHaz p i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTaTeNield B
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE bubmmorexa [JOK
yerp \ P pre. https://m.edsoo.ru/ff0ac86c
JlaboparopHnas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl AJEKTpOABUTATENA"
62 Onpitel Dapanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna
63 Dnektporereparop. CrocoObl MoTydeHUs
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AIIEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO30OHOBJIIEMBIX HCTOYHHKAX YHEPTUU

[TonroroBka Kk KOHTPOJIBHOU paboTe MO Teme

64 . ; 1
DNeKTpUYeCcKHe U MarHUTHBIE SIBJICHUS
KontponpHast pabora o Teme Bu6muotexa [JOK
65 1
"DNEeKTpUYECKHNE U MArHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnuoreka [JOK
66 1
teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 Pesepeuslit ypok. Pabota ¢ Tekctamu mno 1 bubnuoreka [IOK
teme "TloCTOSIHHBIN AIeKTpUUECKUA TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1
TeMe "MaruuTHbI€ SABJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Hara uudposeie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bcero H3y4YeHHusi  00pa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 Mexannueckoe 1BukeHue. MarepuanbHas 1
TOUYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOIO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSMOIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
P P s https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKEHUE. 1
Cpenssisi © MTHOBEHHAasi CKOPOCTh
5 [IpssMonHEITHOE PpaBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTH MPSIMOJIMHEHHOTO 1
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paBHOYCKOpEHHOTO ABMXeHus. [ paduk
CKOPOCTH

JlaGopaTtopHas pabota "Onpezaenenue

bu6mmoreka [IOK

-
YCKOpeHuA Tela fiph paB?OyCKOPeHH(:M https://m.edsoo.ru/ff0adb18
JBIKEHUH 110 HAKJIOHHOM MJIOCKOCTH

8 CBoOogHoe mmagenue tei. OnsiTel [ anuines
PaBHOMepHOE ABUXKEHUE TTO OKPYKHOCTH.

9 [Tepuo II: qaCTHOTa obpa eHHs{pJ};);I(HeﬁHaﬁ " bubmorexa LIOK

pHOA patll ' https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
. bubnuotexa [JOK
11 I1 H .B
CPBBIM SAKOH HPIOTOHA. BEKTOP CHITHL https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuorexa [JOK

12 .

PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
. bubnuotexa [JOK

13 Tpernii 3akoH HetoTona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK

14
Hprorona https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK

1 . r

> Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca?

16 Pemenue 3agau no teme «Cuia ynpyroctuy»

17 JlaGopatopHas pabota «Onpeznenenue bubnnoreka [JOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0aee28

bu6mmorexa [IOK

18 Crna Tperus https://m.edsoo.ru/ff0af738

bubmuorexa [JOK

19 Pemenue 3amau o teme «Cumna TpeHUs» https://m.edsoo.ru/ff0afa26

20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
Kod(UITMEHTA TPEHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amay o reme "3axoHsl HeroToHA. bu6mmoreka [IOK
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Cuna ynpyroctu. Cuna tpeHus"

Cuna TSHKeCTH | 3aKOH BCEMHPHOI'O

https://m.edsoo.ru/ff0afb8e
bubmuoreka [JOK

22
TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT
23 rpaBUTaloHHOrO 1eHTpa (ConHeuHas
cucrema). ["amakTuxu"
Pemenue 3agau mo reme "Cuina TSHKECTH U bubmuorexa [JOK
24 "
3aKOH BCEMHPHOTO TATOTEHUSA https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocmMu4uecKkasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJbHOW TOUKHU.
26 AobcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6mmoreka [IOK
TBEPAOIO TeJa C 3aKPEeIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIcHus
27 MowmenT cunsl. LienTp TsxecTn
08 Pemenue 3aga4 mo reme "MOMEHT CHUJIBI. bubmuorexa [JOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
29 "MI[X&HI/I‘IGCKOC BI/l:I))KeHI/Ie ’ bubmorexa [JOK
SRAAEeRos A ' https://m.eds00.ru/ff0b0408
BzaumopetictBue Ten"
KonTtponbnast paborta mo teme
30 "MeXl:lHI/IIIeCK(l))e BIDKEHHE bubmorera [JOK
y 9 ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten"
Nmnynbce Tena. UMiynbe cuibl. 3aK0H
31 co ZHGHI/ISI HMIT nLZa Yupyroe u bubmorexa HOK
X .
P Y . Pyr https://m.edsoo.ru/ffOb07fa
HEYMpPyroe B3auMOICHCTBHE
32 Pemienue 3agau no reme "3akoH cOXpaHEHUS bubnmoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHdpeperuus "PeakTuBHOE JBMKEHUE

B IIPUPOJIE U TEXHUKE"
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bubmuoreka [JOK

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/F0b0agA
35 Pabota cuiibl TSXKECTH, CHIIbI YIIPYTOCTH U bubnmoreka [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OrnpeneneHue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBWO)KEHUH TEJa 10 TOPU30HTATEHON
TIOBEPXHOCTHY
37 Cas3b sHepruu u padoTsl. [loTeHmanbHas
SHEprus
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaboparopHas pabota «3ydeHue 3akoHa bubnuotexa [JOK
COXPaHEHHUs DHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoe TBMIKEHHUE B €TO bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnmnoreka [JOK
kosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil 1 NPy KUHHBIM MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 Kosie0aHUM OT )KECTKOCTHU MPYKUHBI U MacChl bubmmorexa [OK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaiieHue SHEPTUN IPU MEXAHHUECKUX
KoJIe0aHUsIX
JlaboparopHas pabota «Onpenenenue
46 qaCTopTLI Hpneplfona KOﬂe6aiHili IPYKUHHOT'O bubnmorexa LIOK
https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 JlaGopaTtopHnas pabota «IIpoBepka bubnnoreka [HOK

HE3aBUCHMOCTH TIeproia KojebaHuii rpysa,

https://m.edsoo.ru/ffOb197a
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MOABCIICHHOI'O K HUTHU, OT MACCBHI I'py3a»

Mexanuueckue BoaHEL. CBOMCTBA

48 MEXaHUYECKUX BOJIH. [IpononbHbIe 1 Bubmaorexa ITOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u bubnunoreka [JOK
53 "
UH(Pa3BYK B IPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
54 "3akoHbI cOXpaHeHHUs. MexaHnueckue bubmmorexa [OK
P " https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJHBI
KontponbHas padota o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KouebaHus u
BOJIHBI"
DNEeKTPOMarHuTHOE TOoJIeE. bubnuoreka [IOK
56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
VYpok-konpepenius "llxana
58 JJIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yueHue CBONCTB
bu6mmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOUIBHOTO TenedoHa
60 Pemenue 3amay Ha onpeeeHre 4acTOThl U
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JJIMHBI BJIGKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUPO/ia CBETA.

bubmuoreka [JOK

61
CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 acnpocTpaHneHue csera. 3armenus CoHIa U bubmorexa LOK
Pacpoctp ' https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMCHCHHUE 3aKOHA OTPAKCHHUS bubmorexa LHOK
p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH NMPEIOMIICHUS bubnunoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOHBSOBZ;[{II)AC r[onHoTlPo BHYTPEHHETO bubmorera [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtophast pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIe "BO3ayX-
creksio""
VYpoxk-konpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6mmorexa [IOK
69 [TocTpoeHne N300paKeHHUI B JTMH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE aCSTOSIHI/ISI u oianeCKoﬁ CHJIBI bubmorexa HOK
Y 12 | https://m.edsoo.ru/ff0b4206
cOOUparomIeii TUH3BI
71 VYpok-koH(pepennus "OnTuyecKue TUH30BbIC bubnmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bubnuoreka [IOK
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https://m.edsoo.ru/ff0b4684

Ypok-koHpepennus "JledexTsr 3penus. Kak

73 \
COXPaHHTH 3pEHUE
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Herotona. CriokeHre CeKTPalbHBIX I[BETOB. bubmmorexa [TOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas padota "OMbITHI 11O
75 pa3I0kKEHUIO OENIOro CBeTa B CIEKTP U bubnnoreka [JOK
BOCIIPUSITHIO 1IBE€TA MPEIMETOB MPHU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: IUCIiepcus, HTephepeHIUs U
nudpakmms"
77 OmnwiTel Pe3epdopaa v ruranerapaast MOJIeIhb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynartel bopa. Monens atoma bopa
79 Henyckanne v morionieHue cBeTa aTOMOM. bubnnoreka [JOK
KBantsl. JInuneiiuareie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnunoreka [JOK
ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
82
MOJICITb https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl httos://m.edsoo.ru/ffoclald
84 Pemenue 3amau o teme: "PagnoakTuBHbIC bubnmoreka [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana
86 Ypok-konpepenus "PagnoakTuBHBIC bubnmoreka [JOK
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U3JIy4eHUS B IPUPOJIE, MEIULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87 SnepHble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ffOc1c58

88 DHeprusi CBsSI3U aTOMHBIX sijiep. CBs3b MacChl bubnmoreka [JOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 no teme "SnepHsie peakuuu"

90 Peakuuu cuHTe3a U AeNeHU saep. bubmuorexa [JOK
Nctounuku sHeprun CosHIia v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-kordepenuus "SnepHas sHepreTUKa.

91 JleficTBHs paquOaKTUBHBIX U3JIy4YE€HUN Ha
JKUBbIE OpraHU3MblI"

[TonroroBka K KOHTPOJIBHOU paboOTeE MO TeMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DeKTpoMarHuTHbIe BoJIHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBEIC
sBICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnunoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHue. Pemenue

95 ACYETHBIX U Ka4eCTBEHHBIX 33/1a4 110 TeMe bubmmorexa [OK
,F,) " https://m.edso0.ru/ff0c2572

TerutoBble mpoueccsl
[ToBTOpenue, o6ob6meHue. Pemenue
bu6mmorekxa [IOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME
" “n https://m.edsoo.ru/ff0c2a22
KII/] TennoBbIX nBUraTenei
[ToBTopenue, 0600meHue. Pemenne
bubmuoreka [JOK
97 pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe

"KII/ snexTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnnorexka [HOK
paboTel 1o kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPAHCHHUSI B 1 bubmorexa LHOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, 06o6menue. Padora ¢ 1 bubnmoreka [JOK
TekcTamu 1o Teme "Kosebanus u BOHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, 06o0menue. Padora ¢ 1 bubmmoreka [IOK
TekcTamu 1o Teme "CBEeTOBbIC sIBIICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, 0600mIeHNE. PaboTa ¢

102 TekcTamu 1o Teme "KBaHTOBas u simepHast 1
¢uzuxa"

OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 27
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 00OIIIECTBO
«3natensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00I111eCTBO
«3narensctBO «lIpocBemnieHne»

» ®usuka, 9 knacc/ [epeimkun .M., I'yrauk E.M., UBanos A.W., [lerpoBa M.A.,

AxknuonepHoe obuectBo «M3aarenscTBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®uzuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHepHOE 00I11ECTBO
«3narensctBo «IIpocBemenue»

» Gusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe o0111eCTBO
«3narensctBO «lIpocBenieHue»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.I., [TerpoBa M.A.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka L{OK https://m.edsoo.ru/ff0a013e
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