


HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpOBHE OCHOBHOIO o0OIero o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHHA M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MPOrpamMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe ¢ ydeToM (eaepanbHoil paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HalpaBieHO Ha (QopMupoBaHUe
€CTEeCTBEHHO-HaYyYHOW TpaMOTHOCTH OOYyYalOUIUMXCsl M OpPraHU3alMI0 U3YYCHHS
(Gu3MKU Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4WTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM 00yUYEeHUs, a TaKkxKe
MEXIPEIMETHbIE CBSI3U E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30oBaHUsl.

[Iporpamma mno ¢u3uke ycTaHaBIMBAET paclpenesieHne yueOHOro matepuana
1o rojam oOyueHus (Io Kjaccam), mpejiaraeT MPpUMEPHYIO MOCIEA0BATENbHOCTh
U3YYCHHs] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJaronInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®usrka SBISETCS  CHUCTEMOOOpA3yIIUM [JIsi  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosiee sICHble 00pas3lbl MPUMEHEHUS HAy4YHOTO METojAa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
UHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CIIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTB:

e HAy4HO OOBSCHATD SBIICHUS;

e OLEHMBATH U IOHUMATh OCOOEHHOCTH HaYYHOT'O HCCIIEI0BaHNUS;

e HHTEPNPETUPOBATH  JIaHHbIE W MCIIOJB30BaTh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

Henun wusyuyeHuss (GU3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHS
onpenenensl B KoHuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTeibHbIX oOpranuzanusx Poccuiickoit @eaepaiuu, peann3yolnuX
OCHOBHBIE  00I111€00pa30BaTe/ibHbIE MPOTPaMMBbl, YTBEPKICHHON pelIeHHuEM



Komnerun Munucrepcrsa npocsenienust Poccuiickoit ®denepanuu (mpoTokon oT 3
nexadbps 2019 r. Ne TIK-48H).
eau n3yyeHus pu3suKu:

MPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYalomIuxcsl K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJI¢ MTO3HAHUSA U (POpMUPOBaHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHUS JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOpPETeHHEe 3HAHWA O JIMCKPETHOM CTPOSHUW  BEINECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAHTOBBIX
SIBTICHHSIX;

NprOOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UUECKHE SBICHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacUYSTHBIX 3aJad ¢
UCTIOJIh30BaHUEM buznIecKux MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOJIOAATh TIPUPOTHBIC SBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHble pabOTBl W  IKCIEPUMEHTAIBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ mHboOpMaIruel HU3NIEeCKOro CoAep>KaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATbHON IeATEIFHOCTH, CBI3aHHBIMHU
¢ (Gu3uKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B HEJIeN0), B 8
kiacce — 68 gacoB (2 waca B Hemeno), B 9 kiracce — 102 gaca (3 gaca B Hemedro).

[Ipennaraemsiii B mporpamme o (Qu3nke nepeueHb 1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKkTep, YUUTENb JeIacT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAa0OT M ONBITOB C YYETOM HWHAMBUAYAJbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCNEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (pU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3jen 1. ®usuka u €€ poJib B NO3HAHUHU OKPYKAKOIIETr0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenMUMHBL. M3MepeHue Quznueckux BenuyuH. Puznueckue
npubopsl. [lorpemnocts n3mepenuili. MexiyHapoaHasi cuCTeMa €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOSY.
EcTtecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaeMoro gBieHus. Onucanue GU3NIEcKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jlemoncmpayuu.

1. MexaHH4YecKHe, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkI U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimel.
1. OmpeneneHue eHbI AIEHUS IIKAJIbl U3MEPUTEIHLHOTO PUOopa.
2. M3MepeHue pacCTOAHUM.
3. U3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TEa.
4. OmpeneneHue pa3zMepoB MajbIX TEL.
5. M3mepeHune Ttemmeparypbl MpU NOMOLIM >KUAKOCTHOIO TEPMOMETpA H
JaTYrKa TEMIEPATypPhl.

6. IIpoBeneHue ucclielOBaHMS MO MPOBEPKE THUIIOTE3bI: JAIbHOCThH IMOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IIyCKa.

Pa3nen 2. IlepBonayajibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. B3aummomeicTBue dYacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME I'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JBUKEHHS.



2. Habmonenue nuddysuu.
3. HaGOmonenue ~ siBneHUN,  OOBSICHSAIOIMIMXCA  MOPUTSDKCHUEM WK
OTTAJIKUBAHUEM YACTHI[ BEIIIECTRA.

Jlabopamopnuie padomuvt u onvimol.

1. OneHka JuaMeTpa aToMa METOAOM psoB (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHI O HAOIIOJICHHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITBI IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJIIPHOTO TIPUTSYKEHUS.
Pasnen 3. /IBuskeHue U B3anumojeiicTBue TeJl.
MexaHnnueckoe JBIKEHHE. PaBHOMepHOE U HEpPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHHU JIBHIKCHUS.
SBnenve wuHepuuH. 3aKOH HMHEpUMH. B3auMojelcTBHe Tell Kak MpUYMHA
U3MEHEHUS CKOPOCTH [IBMDKEHHUs Teld. Macca Kak Mepa HHEPTHOCTU Tera.
[TnoTHOCTE BemiecTBa. CBSI3b TUIOTHOCTH C KOJIMYECTBOM MOJICKYJ B E€IUHUIIC
00BEMa BEIECTBA.
Cuta Kak xapakTepucTuka B3aumojeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. 3mepenune cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBICHUE TATOTCHHS W CHUJIA
TskecTd. Cuia TSKECTH Ha JIpyrux maHerax. Bec tena. Heecomocts. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHU U TPEHHE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MeXaHUYECKOTO JABM)KCHHUS TeJIa.
2. M3MepeHne CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUSL.
3. HaGmronenue siBineHus: HHEPIUU.
4. HabOnroneHre n3MEHEHUsI CKOPOCTH ITPH B3aUMOCHCTBUM TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TE.
6. Clio)eHue CuJl, HAlIPaBJICHHBIX MO OJTHOW MPSAMOIA.
Jlabopamopnuie pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpelHE CKOPOCTH CKOJIBXEHHUsS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITbI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBbKEHHS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, KMIAKOCTEH U ra3os.



Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs ra3a OT oObema, Temneparypbl. llepegaua paBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackamsa. IIHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBL. ['mapocraTmueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naBieHue. [IpuuuHbl CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE )KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii pecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JABJICHUSI.

3aBUCUMOCTb BBITAIKMBAIOIEH CHUJIBI OT 00bEMa MOTPYKEHHON 4YacTu

S R T o o

TeJa U MJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcnoBue IUIaBaHUs TeJ: MJIABAHUE WUJTU TIOTPY>KEHUE Te B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00beMa MOTpy>KEHHOH B

~

YKUJIKOCTb YacTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOMICH  CHJIBI, JCHCTBYIOLIEW Ha  TeJoO,
MOTPY>KCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKABAIOIIECH CUJIbI, JCUCTBYIOIIECH HA TEIO
B KUJKOCTH, OT MaccChl TeJja.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKHMBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TeNo B KHUAKOCTH, OT OOBEMa MOTPYKCHHOW B
YKUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH YKUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
omnpeeIeHUE €€ IPy30M0TbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanndeckasi pabota. MOIIHOCTB.

IIpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS ILIOCKOCTh. IIpaBumio

paBHOBecHusi pbiyara. IIpuMmeHeHwe TmpaBuiaa paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBuno» Mmexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHernueckas W INOTEHOHANbHAS DHEPTHUS.
IIpeBpaienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBH)KEHUU TeJa

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBUN paBHOBECUS pblyara.

3. M3mepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. M3ydeHue 3aKkO0HA COXpAHEHUS MEXaHUYECKON SHEPIUMU.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOECHUS
BelllecTBa. Macca M pa3mepbl aTOMOB W MoJIeKyd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOTO, S>KHMIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBONCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYISAPHO--KUHETUYECKON TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHXKECHUS
gactuill. BHyTpenusis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DJHEpPrumu:
TeIJIonepeaayda u COBEpIIECHUE paboTHI. Bunbt TEIJIONEPEeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUEHUE.

KomnyectBo TemnoTel. YaenbpHas TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBecHE. YpaBHEHHWE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPAECBAaHUE KPUCTALINYECKUX BELIECTB. YJEIbHAsl TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanne u koHaeHcamus. Mcmapenmne. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHUS OT aTMOC(hepHOTO
JIaBJICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TOIUINBA. Y IeJbHas TEIJIOTa CTOPAHUSL.

[Tpuamuner padotsl TemmoBbix apurateneid KIIJ TemmoBoro gBurartens.
TernoBble IBUTATENIN U 3aIIATA OKPYKAIOIIECH CPEBI.

3aKOH COXpaHEHMS U MTPEBPALLECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1. HaOnronenune OpoOyHOBCKOTO JBUKEHHSI.
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10.
11.
12.
13.

Ha6monenue nuddyszuu.

HaGmronenue sBIeHNU CMauyuBaHUA U KallWJUISIPHBIX SIBICHHM.
Habnronenue TenaoBoro pacumpeHus Tel.

W3MmeHeHune naBieHUs ra3a Mpu U3MEHEHUHU OOBbEMa M HarpeBaHUM WIIU
OXJIKJICHUU.

[IpaBuna usmepeHus TeMrnepaTyphl.

Buabr Temionepenayu.

OxJakieHue Npy COBEPIICHUU PAOOTHI.

HarpeBanue nipu coBepiieHUM paboThl BHEITHUMU CHJIAMHU.
CpaBHEHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmionenue kuneHus.

HaGmonenre nocTosHCTBa TEMIIEPATYPhl MPHU TIJIaBICHUU.
Mopaenu TemIoBbIX IBUTATENIEH.

Jlabopamopnuie padbomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO ISUCTBUS CUJT MOJICKYJIIPHOTO TTPUTSYKEHUS.
OnbITHI IO BBIPAIIMBAaHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIA caxapa.
OnbITel 110 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUS BO3AyXa B Oa/UIOHE MITIPHUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBICHHUS BO3JlyXa OT €To
00bEéMa M HArPEeBaHUS WIN OXJIAXKIECHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEW OSHEPruu Tella B pe3ysIbTaTe
TEIIoTIepe1auu U pabOThl BHEIITHUX CHUJI.

HccnenoBanue sBiIeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  MpH
TEIJI000OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHON TEIMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneseHne OTHOCUTEIBHOM BIaXKHOCTH BO3AYyXa.

OrnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3znen 7. DiiekTpuyecKHe 1 MAarHUTHbIE SIBJICHHA.

Onektpuzauust Ten. J[Ba poja sneKTpuueckux 3apsiioB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TEIaMu).

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3iekTpuueckoro mnodisa. IlpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsigoB. DNEMEHTAPHbBIA JIEKTPUUECKUAN 3apsii.
Crpoenne aroma. [IpoBOJHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYHIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
HcToyHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass uenb. Cumia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTruBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka nenu. [locienoBaTenbHOe W MapajuielIbHOE — COCIUHEHUE
IPOBOJTHUKOB.

Pabora wu MoHHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoaelCTBHME  MOCTOSIHHBIX ~ MAarHMUTOB.
MaruauTtHoe nosie. MarHutHoe noJjie 3eMJIM U €ro 3Ha4€HUe JIJIs )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruutHoe 1oJ€  3JIEKTpUYEcKoro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. JIeliCTBME MAarHUTHOIO TOJIS1 HA MTPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poJia 31EKTPUUYECKHX 3apsII0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEJl.
Y CTpONCTBO U IEUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTuueCKas MHIYKLIHSL.
3aKOH COXpaHEHHUs PIEKTPUUECKUX 3apSAI0B.
[IpOBOTHUKH U TUDIJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO OIS,
HcTouHnky MOCTOSIHHOTO TOKA.
JIecTBUS AIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B )KHJIKOCTH.
. I'a30Bb11 pa3ps.
. I3MepeHune CUItbl TOKa aMIIepMETPOM.
. I3MepeHnune aneKTpUYECKOro HaNps>KEHUsI BOJIbTMETPOM.
. PeocTat n Marazus conpoOTHBICHUN.
. B3aumopencTBre MOCTOSHHBIX MArHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3/IeJICHUS MTOJ0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEW ITOCTOSIHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHo€e noJie TOKa. DINEKTPOMAarHur.

JlencTBrue MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINIb MOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMArHUTHOW UHIYKIUH.

Omnerter @apanes.

3aBUCUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTreHEepaTOp NOCTOSSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITBI  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIUM  TCII HHHYKHHCﬁ n 1Ipu

CONPUKOCHOBEHHH.
UccnenoBanue AeMCTBHS DJIEKTPUYECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

COopxka u mpoBepka paboThl JIEKTPUUYECKOMN IIEMU MTOCTOSIHHOTO TOKA.
N3Mmepenue u peryimpoBaHU€e CUIIbI TOKA.

N3Mepenue u peryinupoBaHUe HANPS>KEHMUSI.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIONIAAU MONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPHU TOCIEIOBATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia i CUIbl TOKa MpU NapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePEe3 PEIUCTOP.
OnpezneneHre MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Omnpenenenue KIIJ| narpeBatens.

HccnenoBanre MarHuTHOrO B3aUMOJCUCTBHS TOCTOSTHHBIX MAarHUTOB.
N3yuyenne MarHUTHOrO mMOJS  IOCTOSSHHBIX ~ MAarHWTOB IMPU  MX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa W HaIpaBJIEHUSA TOKa B
KaTyILKe.

18. MI3yueHue nencTBUsl MAarHUTHOTO I10JIs Ha IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBanue v uzyueHue paboThl JJIEKTPOABUTATEIS.

20. M3smepenne KIIJ 351eKTpOABUTraTeIbHON YCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBJIECHUS DJJIEKTPOMAarHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT WU HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHHUSI.

Mexannueckoe JABWkeHHe. MarepuanbHas Touka. Cuctema OTcyeTa.
OTHOCHUTEIBLHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE MPSIMOJMHEIHOE
nB>keHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoinHEiHOe JBrkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBHKEHHME MO OKpYKHOCTU. [lepmonm u ywacrora oOpaieHus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsoiii 3akoH HeroToHa. Bropoit 3akoH Hetotona. Tpetunii 3akoH HeroToHa.
[TpyuHUIMD cynepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: cujla TPEHUS CKOJIbXKEHHUS, CUIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianetr Bokpyr Comnua. IlepBas kocmudeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO Teja ¢ 3aKPETUICHHON OChIO BpaiieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PEakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpPruu M padbothl. [loTeHIManbHas SHEPTUs Teja, MOAHITOrO Ha
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbHas 3HEPTrUs c:kaTou NpykuHbl. Knunernueckas
sHeprus. Teopema O KMHETHYECKOM AHEPruU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIuu.

JHemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHHUS TeJla OTHOCUTEIBbHO PA3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE NyTed U TPAEKTOPHUM ABMKEHUS OAHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS MPSIMOJINHENHOTO IBHKECHHUSL.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO ABUKECHHUS.

HaGmronenue nBU>KEHUS Tena 1Mo OKPY>KHOCTH.

HaGmonenre MexaHUYeCKUX SIBJICHUH, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» Tpu €€ PAaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHMOCTb YCKOPEHUS Tela OT MacChl Tejaa W JEHCTBYIOIIEH Ha HETO
CHJIBI.

Habmronenue paBeHCTBa CUJl IPH B3aUMOJEHCTBUM TEIL.

N3menenue Beca Tena Npu YCKOPEHHOM JBUKEHUHU.

[lepenaua umMnyJsibca Npy B3aUMOACHCTBUY TEI.

[IpeoGpazoBanus YHEPTUU IPU B3AaUMOICHCTBUH TEL.

CoxpaHeHue UMITyJIbca MPU HEYIIPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHue UMITyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HaGmronenre peakTHBHOTO JBUKECHHUSL.

CoxpaHeHre MEXaHUYeCKOW SHEPTUU MPHU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUUYECKOM 3HEPTUU NIPU ABMXKEHUHU TeJla MoJ AeficTBUEM
HPY>KHUHBI.

Jlabopamopnuie padbomwt u onvimel.

1.

KoncTpyupoBanue Tpakta Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHEd CKOPOCTH CKOJIBKCHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHne yCKOpEHHsI Teja TPH PAaBHOYCKOPEHHOM JIBHDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH IyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPECHHOM JBIIKCHHH 0€3
HAYaJIbHOM CKOPOCTH IIYTH OTHOCATCA KaK PSJ HEYCTHBIX YHCEI, TO
COOTBETCTBYIOIIHE IPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJBXEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue KodHPUITMESHTA TPEHUS CKOJTbKCHUS.

OrnpeneneHue KECTKOCTU MPYKUHBI.

OmnpenencHaue padOTHl CHUJIBI TPESHHS MPH PAaBHOMEPHOM JIBIDKCHHH Teia
10 TOPHU30HTAIIBHOM ITOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKkOHa COXpaHEHUS DHEPTUH.

Pa3nen 9. Mexanuveckne Koj1eOaHUsSI M BOJTHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: EPUO/I,
4acToTa, aMILIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxaromue — koneOaHua.  BolHykneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOHCTBAa MeXaHMYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ PacHpOCTPaHEHUS.
MexaHn4yecKue BOJHBI B TBEPAOM TeEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbicoTa TOHa. OTpaxkenue 3Byka. MHdpasByk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue konebGaHWil Ten Moja ACHCTBUEM CHIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenue BoIHYKICHHBIX KOJIEOAHUH U pe30HaHCA.

PacnpocTpaneHue npoioyIbHbIX U TONEPEYHBIX BOJIH (Ha MOJEIH).

Habnronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie padbomwt u onvimol.

1. OnpeneneHwe 4YacTOThl W Mepuoja KojgeOaHUH MaTeMaTHYECKOro
MasTHHKA.
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2. OmpepeneHne 4acTOTHI U TIEpUOa KOJIeOaHUN IPY>KUHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUii MOABEIIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUO/Ia KOJIeOaHUM NPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH TepUoAa KoJeOaHUM rpysa, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbBITB, JAEMOHCTPUPYIOLIHE  3aBUCUMOCTh  II€puojJa  KoJieOaHUit
IPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne yCKOpeHHsi CBOOOIHOTO MaJICHUS.
Pa3nen 10. DiiekTpoMarHuTHoe MoJjie U 3J1eKTPOMArHUTHBIE BOJIHBDI.
DNEeKTPOMArHUTHOE  ToJie.  JJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkana »neKkTpomMarHuUTHBIX BOJH. Hcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.



DneKTpoMarHuTHas npupoga ceera. CkopocTb cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomut u onvimol.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBID MOOWUIBHOTO

TenedoHa.
Pa3nen 11. CBeroBbI€e ABJICHHUS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBETAa. [IpssmonuHEHOE

pacnpoctpanenue cpeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3aKkoH TmpenomieHHs cBeta. [loiHOe BHYTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox osayuerr B JguH3e. OnTuueckas cucrtema (QoToamnmapara,
MUKpOCKOINa M Tejieckomna. [7a3 Kak onrthueckas cucrtema. bin3opykocTts u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Omnbitel Hpiorona. Crnokenue
CIIEKTpaJIbHBIX IIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMoMHEWHOE pacnpOCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n3o00pakeHil B INTIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnrTuueckuii CBETOBOI.

Xon tydeit B coOuparonieit JInH3e.

XoJ JIydel B pacCErBarOIIEH JIMH3E.

[Tony4yenue n3o00pakeHUI ¢ TOMOIIBIO JTHH3.

[Tpunun nevictBus poroanmapara, MUKPOCKOTA M TEJIECKOTIA.
10. Mopens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [omy4yenne 6enoro cBeTa MpH CIOKEHUHN CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie pabomwt u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyda OT yrIJja
naJICHMS.
N3ydenune xapaKTEpUCTUK N300paKeHUS MpeAMEeTa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH yTJIa IPEJIOMJIEHUS] CBETOBOTO Jiyda OT yriia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUi C MOMOIIbIO COOMPAIOLIEH JINH3BI.
Omnpenenenue GOKYCHOTO pacCTOSTHUSI U ONTUYECKOU CUIIBI COOMparoIieit
JIUH3BL.

6. ONBITHI IO PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

ONBITEL IO BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHMS.

Omneithl Pezepdopaa u manerapHas monens atomMa. Mogenb aroma bopa.
Ucnyckanue u nornomieHue cBera aromoM. KBauTel. JInHeluaTbie ClIeKTPHI.

PanunoaktuBHOCTh. Anbda-, 6era- 1 raMmma-uznydeHusi. CTpoeHre aTOMHOTO
snapa. HykionHas wmopaenb atomMHoro sjapa. M3otombl.  PaamoaxkTuBHBIE
npeBpainieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsSJ0BOTO M MAacCOBOI'O YHUCEIL.
DOHeprus CBsi3M aTOMHBIX sijep. CBsi3b Macchl W dHepruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia 1 3BE371.

Anepnas sHepreTuxa. JeWMCTBUS pagMOAKTUBHBIX H3JIY4YCHUN Ha >KUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CrexTpbl U3Ty4eHHUs U OTIIOLICHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnexrp Bojopoa.

4. HaOmronenue TpekoB B kamepe BusbcoHa.

5. PabGora cuéTunka HOHU3UPYIOMIKUX U3TyUYEHUH.

6. Peructpanus uznydeHus: NpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnuie pabomwt u onvimol.

1. HaGmronenue CIUIONMIHBIX U JIMHEWYATHIX CIEKTPOB U3ITYYCHHUS.

2. HccnenoBanue TpeKoB: M3MEpPEHUE DHEPTUU YACTHUIIBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenne pannoakTHBHOTO (OHA.

IHoBTOPUTEIHbHO-0000IAI0IIINI MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONITNI MOAYJIb MTPEAHA3HAYEH TSI CUCTEMATH3allUN
u  0000mIeHHsT  TPEIMETHOTO  COACpKaHWSA ©  OMNbITa  JICSATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (U3HKH, a TAKKe ISl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 ¢u3uKe [JIs O00yJaroniuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEMET.

[Ipu U3ydyeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS TOCTI)KCHHE TPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0OydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCJIEIOBAHUS



SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSASA TMOJIYYCHHbIE 3HAaHUs, peElarb 3aaayd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO NEATEIBHOCTHBIN XapaKTep JaHHOIO paslenia pean3yercs
32 CUET TOro, 4YTO OOydYarolluecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX WM
IpeyIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJbl UCCIEOBAHUS (PU3HUECKUX SBICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAM0OJIE€ BAXKHBIX JIOCTHIKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JOCTIKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydenus Pu3NKyd Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YJaCTH:

1) MaTPUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nYecKol HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUUCKUX YUCHBIX--(DU3UKOB,;

2) rpaKAaHCKOro M 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHHU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX TNpoO0JeM, CBS3aHHBIX C TPAKTUYECKUM TMPUMEHEHUEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXXHOCTH MOPAIBbHO--dTUYECKUX IMPUHIIMIIOB B JCSATEILHOCTHU
YYCHOTO;

3) 3¢TeTHYeCKOro BOCIIMTAHUS:

— BOCIIPHUSITHE ICTETHUUYECKUX KAaueCTB (PU3NYECKON HAyKH: €¢ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HMHCTPYMEHTa
IO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEWUIIEH COCTABIISIOLICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl  3A0POBbS U  IMOLMOHAJIBHOIO
0J1aronoTyyus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a J>KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpYAOBaHUEM B
JOMAITHUX YCITOBUAX;

— c(hopmMupoBaHHOCTH, HaBbIKa pe(diieKCHH, MPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOr0 BOCTIMTAHMS

— AKTUBHOE y4YacTHE€ B PEIICHUU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, Tropoja, Kpasi) TEXHOJOTHYECKOW U



COIIMATIbHON HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UUYECKUX
3HAHUM,

e — MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO TPOQECCUil, CBSI3aHHBIX C (PU3UKOM;

e 7)3KOJOrHYECKOr0 BOCITUTAHMSA:

e — OpHEHTalMs Ha NMpUMEHEHWE (U3NUECKUX 3HAHUU IS peIlleHHs 3a7ad B
objlacTu OKpy’Karolel cpeabl, IUIAaHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHE IJI00AJLHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) ajanTanuM K M3MEHSIOMIUMCH YCJOBHSIM CONHAJIBLHOW M MPHPOAHON
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTrux,

e — TIOBBIIIEHHE YPOBHA CBOECH KOMIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NEATEeIIbHOCTD;

e — TOTPEeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHUCJEe (POPMYIHPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3BUIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHSA B MPHUOOPETEHHH HOBBIX (DU3UUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBSI3U MPUPOIBI, 0OIIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUU C Y4YCTOM BIIMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAINPEAMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIONINE [TO3HABATEIbHBIE YHUBEPCAIIbHBIE YUEeOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJbHbIC YUeOHbIE eiiCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBJISITh M XapaKTEPHU30BaTh CYUIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO--CIIEICTBEHHbIE CBA3M NpPHU HM3yYEHUU (PU3MUYECKUX
SBJICHUHA U MPOIIECCOB, JI€NaTh BBIBOJBI C MCIOJIb30BAHUEM JE€IYKTUBHBIX
U UHIYKTUBHBIX YMO3aKJIOYEHUN, BBIJBUTATh TMIIOTE3bl O B3aUMOCBS3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pelieHuss Y4eOHOW (u3nuecKon
3alauyu (CpaBHEHUE HECKOJIbKUX BapUaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISIIEr0 ¢ YYETOM CaMOCTOATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHeE TeHCTBUSA .

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKII MHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IIaHY OMBIT, HECIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOOJbIIOe HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpPMAIIHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEICHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (UBHYECKUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

NPUMEHSATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI W 3aIPOCHl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3ndeckoi 3a1a4n;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMANBHYIO (OpPMY TPEACTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, UHOU TpaduKoi U UX KOMOUHAITHSIMH.

KoMMyHHKaTHBHBIC YHHBepPCAJbHbIE Y4eOHbIE 1eiiCTBUA:

B XoJe oOCyXkJAeHusi yueOHOro Marepualia, pe3ysibTaToB J1a00pPaTOPHBIX
paboT U MPOEKTOB 3a7aBATh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA pEIICHHE 3aJlayd U MOJJep KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXKACHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IM4YME U CXOJCTBO NO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEJICTABIATh PE3yIbTaThl BEIOJIHEHHOTO (PU3HYECKOIO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW  H
UHAUBUAYaTbHON pabOThl MpU pEUICHUHM KOHKPETHOW (U3HUECKOU
poOJIEMBI;

OPUHUMATh L€ COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
N0 €¢ JOCTHXKEHUIO: pACHIpENeNsTh PO, OO0CYXAaTh NPOUECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpPABJICHUIO U KOOPJAUHHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBHUS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE NeHCTBHS

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOMIMX
JUTSE petieHust GU3NYeCcKuX 3HaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAX TMPHUHATUS  PEIICHHMA
(MHOIMBHUIyaIbHOE, TPUHATHE PEIICHHsS B TPYMIE, MPUHATHE PEIICHUM
TpYIIoN);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM peleHUsT GU3NUECKON 3aauu UIU
IUTAaHA WCCJIEOBAHMS C yU4ETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeajiaraTh IUIaH €€ N3MEHEHNUS,
OOBSCHATh TPHUYMHBI  JTOCTIDKCHHUS  (HEHOCTHMXKEHUSI)  PE3yIbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHUS
¢u3nueckoro WCCIENOBAaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIINXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIHMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTh c€0s HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIOpa WIH JAUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOC MPABO Ha OIIMOKY MPHU pelIeHUH (PU3UUYECKUX 3a]a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 7 kjacce npeaMeETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE U  XUMHYECKUE  SIBICHUA,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BelllecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSIMOJUHEHHOE), TPACKTOPHs, PaBHOJCUCTBYIOIIAS
cHuIa, nedhopmanus (ympyrasi, IJIacTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYIbL;

paznuuath siBjaeHus (auddysus, TEmIoBoe ABMIKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBUXKEHUE, HWHEPIIUs,
B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUICHHON OChIO
BpallleHus, Tepeaada JJaBiICHUS TBEPABIMU TEJIaMH, XUIKOCTAMHU U
razamm, arMochepHoe JaBieHHE, IUJIaBaHWE TeJ, IpeBpalleHUs
MEXaHUYECKOW DHEPTHH) IO OIMUCAHHWIO MX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (PU3MUECKOE SBJICHNUE;
pacrio3HaBaTh TPOSIBICHUE U3YYCHHBIX (DHU3WYECKUX  SBJICHUNH B
OKpY)KalollleM MHpe, B TOM 4HCiIe (U3UYECKHE SIBJICHUS B TPUPOJE:
IpUMEPHI JIBIXKCHUS C Pa3IMYHBIMH CKOPOCTSMH B >KHMBOM M HEXUBOU
IpUpoJie, JICHCTBHE CHJIBI TPEHHS B TIPUPOJIC M TEXHUKE, BIIUSHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpraHU3M, IJIaBaHHWE PBIO, phlUuaru B
TeJIe YeJIOBeKa, MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1ady B y4eOHYIO,
BBIICIISITH CYIIECTBEHHBIE CBOMCTRA (TTPU3HAKN) (DU3UUECKHUX SBICHUM;
OTHMCBHIBATh M3YYCHHBIC CBOMCTBA TN M (YU3UUYCCKHUE SBICHUS, UCIIOIB3YSI
dbu3uveckue BeTWYUHBI (Macca, 0O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEJIHSISI CKOPOCTb, CHJIa YNPYTrOCTH, CHJIA TSIKECTH, BEC
Tela, Cujla TPEeHUs, JAaBlieHWE (TBEPAOro Tena, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIAS CHJIa, MEXaHWUYecKass padoTa, MONIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIBbI, KO3(POUIMEHT TMOJEe3HOTO JCWUCTBUA MEXaHU3MOB,
KMHETUYECKass M MOTCHUHaTbHAsl DHEPTHs), MPH OMHUCAHWH MPaBHIHLHO
TpakTOBaTh  (U3WYECKUM  CMBIC  HCHOJIB3YEMbIX  BEJIMYUH, HX
0003HaYCHUSI W EIWHUIBI (DU3NYSCKUX BEIUYHMH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIWUYMHY C APYTHMH BEIUYHMHAMH,
CTPOUTH rpa@MKKN N3YUYSHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SBICHHUS U MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUiIO paBHOBecHUs pbiyara (010Ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHMYECKOU
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMMChIBATh €T0 MATEMATHUYECKOE BHIPAXKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHMSI, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE€ CHUTYyallMil MNpPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacueTHble 3anadyd B 1—2 neWCTBUSA, HMCHONb3Yysd 3aKOHBI H
(dopMyIbl, cBs3bIBaOIMIME (U3MUYECKHME BEIMYMHBI: HAa OCHOBE aHaju3a
yCIIOBHUS 3a/1a4d 3alMChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYUHBI B (DOPMyJIBI M TMPOBOJAUTH PACUCTHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE IS PELICHUs 3a7a4, OLEHUBATH PEATHUCTHUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PpELIUTh MpPH MOMOIIU
(bu3MUECKUX METOJIOB, B ONTUCAHUU HUCCIEAOBAHMS BBIICIATH MPOBEPSIEMOE
npennonioxenue  (TUMOTE3y),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yJibTaT, HAaXOIWTh OIIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HaOMOAEHUIO (U3UYECKUX SBICHUA WU
buzuIecKux CBOMCTB TEN: hopMyIHpPOBATH MIpOBEPsiEMbIC
IIPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pYyI0BaHNUSA,
3aMKChIBaTh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATH TPSMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0BEMa, CHJIBI W TEMIIepaTyphl C MCIOJB30BAHHEM aHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKA3aHUS NTPHOOPOB C YYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHKIE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEIIMYUHBI OT
IpPYrol ¢ HCMHOJIb30BAaHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH IMYTH
PAaBHOMEpPHO JBWXKYILETOCsS Telda OT BPEMEHHM JBWKCHHS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00padOTKU MOBEPXHOCTEM Te
U HE3aBHCUMOCTH CUJIbI TPEHUS OT IIIONIA U CONPUKOCHOBEHUS TEJ, CUIIbI
YIPYTOCTH OT YIJIMHCHUS TPY>KUHBI, BHITAIKUBAIONMICH CHJIBI OT 00beMa
NOTPY>KCHHOM YacTH Tejda M OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJja, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATH B



IUIAHUPOBAHUM  Y4eOHOTO HCCJENOBaHUs, CcoOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHsI, CJIenysl MPEeATOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX Ta0nuIl W TpaduKOB, AENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTH W TBEPAOTO TeJa, CHUia TPEHHUS CKOJIBKCHHUSA,
JaBICHWE  BO3MyXa, BHITAJKUBAIONIAs  CWIA, JIEHCTByMOmas Ha
NOTPY)XKCHHOE B JKHJIKOCTh TeNO, KOA(D(HIIMEHT TMOJIe3HOTO AEWCTBUSA
IOPOCTBHIX MEXaHWU3MOB), CIeAys MPEIJIOKCHHON WHCTPYKIUH: TIpHU
BBIMIOJITHEHUN W3MEPEHHH CcOOHMpaTh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHUE MICKOMOMN BEIIMUNHBI;

COOJIO/IaTh MpaBMia TEXHUKK 0€30MacHOCTH NpU padboTe ¢ 1abopaTOpHBIM
o0opyn0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACHCTBHS MPHOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOINAOIIMECS COCYAbl, OapoMmerp,
pBIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIGI JEHCTBUS HW3yYEHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpO Ha WX omucaHus (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBOI HACOC, APEOMETP), UCIIONB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SBJICHUA M HEOOXOIUMBbIE (HPU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3I0POBbS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYILECTBJISATH OTOOp HCTOYHUKOB HHPopmanuu B HWHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W TyTEM CPaBHEHHS PA3MYHBIX HCTOYHUKOB BBIJCIATH
UHPOpMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBON WIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHIMOJHEHUH yUYEOHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro - CcoaepiKaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcbl cetu MHTepHeT, BIajeTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpManuu (HU3NIECKOrO CONEP)KaHUs, B TOM



yyciie MyOJIUYHO JIeNaTh KpaTKUue COOOLIEHUs O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPAMOTHO HCHOJIb30BATh
M3YYEHHBIA TOHSATUHHBIMN anmapaT Kypca (U3HKH, COINPOBOXAATh
BBICTYILJICHUE NIPE3CHTALUEH;

e IMpPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeneisTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJayaMH,
CIeAUTh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBAaTHO OLICHMBATH
COOCTBEHHBIM  BKJAJ B  JEATENBHOCTh  TPYyNIbl,  BBICTPaUBaTh
KOMMYHUKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJB30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
amop(HbIe TeJa, HACBIEHHBI M HEHACHIIIEHHBI Tap, BIAXKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSS DHEpPIUs, TEIUIOBOM JBUTaTEllb,
3JIEMEHTAPHBIN AIEKTPUYECKUM 3apsill, dJIEKTPUYECKOE M0JIE, IPOBOJIHUKHU
U JUBJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUNM TOK, MArHUTHOE I10JIE;

e pa3nuyaTh sABJICHUA (TEIUIOBOE paACUIMPEHHE M CXaThe, Teruionepeaaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KalUJULIPHBIEC SBJICHUS, UCIIAPEHMUE,
KOHJIEHCAIUsl, IJIaBJIEHUE, KpUCTAIM3anus (OTBEpAECBaHUE), KUIICHHE,
TEIIonepeaayda (TErIOnpPOBOAHOCTS, KOHBEKLHUS, U3JIy4EHue),
JJIIEKTPU3ALUs T, B3aUMOJIECUCTBUE 3apsAN0B, NECUCTBUSA JJIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOI'O IOJI HAa IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAasT MHIYKIIVS)
II0 ONUCAaHUID MX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrmo3HaBaTh TMPOSIBICHWE W3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpY)XaloIlleM MHUpE, B TOM YHuCiIe (PU3MYECKHE SBICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSKEHWE M KANWUIAPHBIC SBICHHUS B IIPUPOJE,
KpUCTaJIbl B mpupozae, usnydyeHne ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHUE POCHI, TYMaHa, UHEsl, CHETa, JJIEKTPUUECKHE
ABJIEHUSI B aTMocdepe, JIEeKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMiiM, Jpei() MOJIOCOB, POJb MAarHUTHOTO MOJS JJIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOIUTH MPAKTHYECKYIO 3a7a4y B
y4eOHYI0, BBIIETSATh CYHIECTBEHHBIE CBOMCTBA (NMPHU3HAKU) (UINUYECKUX
SIBJICHU;

e OMNUCHIBAaTh M3yYCHHBIC CBOICTBA TN M (U3NUECKHUE SIBICHUS, UCTIOIb3YS
(m3nuecKre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO
TEIUIOThI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, yJAEJbHAas TEIIoTa



IUIaBJICHMS, yJeJbHas TeIIoTa MNapooOpa3oBaHuUsl, YyAENbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DPUIUEHT TOJE3HOrO0 JEWCTBHUS TEIJIOBON
MaIllMHbI, OTHOCUTEJBHAsl BIIAXKHOCTH BO3/yXd, JJIEKTPUUYECKUM 3apsh,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTUBJIEHUE ITPOBOJHUKA,
yIeIbHOE  CONPOTUBJIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOrO0  TOKAa), NpH ONHCAHMUM MPaBUIBHO  TPAKTOBATh
(Gu3MUECKUl CMBICI MCHOJb3yEeMbIX BEIUYMH, 0003HAYEHUS U €JUHULIBI
(¢u3MUecKUX BEJIMYUH, HAXOIUTb (OPMYIbI, CBS3bIBAIOLINE JIAHHYIO
(¢u3MUecKyl0 BEIUYUHY C JAPYTMMHM BEJIMYMHAMHU, CTPOUTH Trpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETUUYECKON TEOpUH
CTpOEHUS BEIEeCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsia, 3akoH Oma [J1s ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMs DJHEPrUM, IpPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYeCKOe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM 4YHCIEC U B
KOHTEKCTE CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOWCTBAa (U3MUECKHUX SIBICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacueTHbE 3aJayd B 2—3 JEHCTBUS, MHCHOJIb3yS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXOUMBIE I €¢ pEIICHHs, MPOBOAUTH pPacyeThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUIUTh IPH MOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPsJIKa
IIPOBEJICHUS UCCIIENOBAaHMUS, N€JaTh BBIBOBI;

NPOBOAUTH OMBITBI 1O HAOTIOAEHWUIO (PU3NYECKUX SBICHUW WIH
(bu3rUecKrX CBOWCTB TeJN (KAMWJUIIPHBIC SBJICHUS, 3aBUCUMOCTD JTABJICHHUS
BO3/lyXa OT €ro 00bemMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYyYEHWH OT LBETa M3JIydarolled (morionjaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
IUIOIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alus TeJl W B3aUMOJICHCTBUE
DNEKTPUYECKUX  3apsf0B, B3aMMOJCUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yQJIM3allMsl MAarHUTHBIX TIOJIEH MOCTOSHHBIX MAarHUTOB, JICHCTBHS
MarHUTHOTO TOJsSI Ha MPOBOJAHHMK C TOKOM, CBOWCTBA JJIEKTPOMAarHUTa,
CBOICTBa D3JIEKTPOJBUIATENsl TOCTOSHHOTO TOKa): (OpMYIUpOBATH
MpOBEpsieMbIe MPEATONIOKECHNUS, COOMPATh YCTAHOBKY M3 IMPEATI0KEHHOTO
000pyTIOBaHUS, OMUCHIBATH XOJ OIBITa U (POPMYITUPOBATH BHIBOJIBI;
BBIMIOJIHATh ~ TNPSIMBbIE  W3MEPEHHs]  TEeMIIepaTypbl, OTHOCHUTEIHHOU
BIOKHOCTH BO37yXa, CHJIBl TOKa, HAMPsDKEHUS C HCIOJIb30BaHHEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PHM3MYECKUX BEIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHHM C YUETOM 3aJIaHHOW a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOW (PM3MUYECKON BETHMUUHBI OT
APYroil C  WCIONB30BAHHEM TMPSMBIX H3MEpPEHUH  (3aBUCHUMOCTH
COTNIPOTUBJICHHSI TPOBOJHUKA OT €ro JJIHWHBI, IUIOMIAJA TOMEPEIHOTO
CEUCHHS U YACTHHOTO COMPOTUBIICHUS BEIIECTBA IPOBOJIHUKA, CHIIBI TOKA,
WAYIIer0o 4Yepe3 TPOBOJHUK, OT HANpsHKEHUS Ha  MPOBOJHUKE,
WCCIIEJIOBAHUE  IIOCIICJIOBATEILHOIO M TapalIeIbHOTO  COCIUHEHUHN
NPOBOJIHUKOB): TUIAHUPOBAaTh WCCIIEJIOBaHWE, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPCHHsI, CIEAyS TPEIOKEHHOMY IUIaHy, (PUKCUpOBATH
pe3ynbTaThl TOJYYECHHOW 3aBUCUMOCTH B BHUJAE TaOMUI] U TpaduKoOB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MEpeHUsT (U3UUYECKUX BeJMYWH (yIenbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBJIICHUE TMPOBOJHHWKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): MJIAHUPOBATh HU3MEPEHHs, COOHpATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl NPEI0KeHHON HHCTPYKIIMH, U
BBIUUCTISITh 3HAUCHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUiia TEXHUKHU O€30MaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMUIPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIETMETP, CUCTUMUK HIIEKTPUUECKOW DHEPIrHH, SJIEKTPOOCBETUTEIbHBIC
npubOpBl, HArpeBaTENbHBIC HJIEKTPOIIPUOOPHI (IPUMEPDI), SIEKTPUUECKUE
PEIOXPaHUTENH, JICKTPOMArHUT, 3JEKTPOABUTaTENb ITOCTOSIHHOTO TOKA),
UCTOJB3Yysl 3HaHUA O CBOMCTBax (M3MYECKUX SIBICHUM M HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npubopel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETpP, TUTPOMETP, ABUTaTENIb BHYTPEHHETO
CTOpaHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI IIEKTPUUECKUX



[eneil C MOCIe0BaTEIbHBIM U MApaJUIETbHBIM COSIUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  MPUMEpPHl  (HAXOOWUTh  HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (U3MYECKUX 3HAHWN B TOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€30MMacHOCTH TIPU oOpaIeH!uu ¢ IprudopaMu 1
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEH cpejie;

OCYIICCTBIISITh MOUCK HWHPOPMaUA (PU3HYECKOTO COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCSA 3HAHWMA W TYTEM CpPaBHCHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACISATH  HMH(POPMAIIUIO,  KOTOpAs
SIBJISICTCS IPOTHBOPEYNBOMN MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOJHECHUU YUEOHBIX 3aJJaHUN HAYIHO--TTONYJISIPHYIO
aMTepaTypy  (PU3MYECKOTO  COAEp)KaHMs, CIPABOYHBIC MaTepHAaIbI,
pecypcel ceTr MIHTEpHET, BiIajieTh MPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCBMCHHBIC W KPATKHE YCTHBIC COOOIICHHS,
0000mass wWHpOpMAIMIO W3 HECKOJIBKUX HMCTOUYHHKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIUYHO TMPEACTABIATh PE3YIbTaThl
NPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh MW3YYCHHBI TMOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAaHUN (PU3NICCKUX
IPOIIECCOB  PACTIPEICIATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTh 3a BBIMIOJIHCHUEM IUTaHA JNEHCTBHUHA H
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAaI B
JESATeNLHOCTD TPYIIIBI, BRICTPaNBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBYE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TOHATHS: CHUCTEMa OTCYETa, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO ABIKECHHS, aedopmarius
(ympyrasi, mnjgacThyeckasl), TPEHUE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M TEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LEHTpP TSAKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPTeTHKA;



pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BHU)KEHUE, CBOOOIHOE
MaJIeHue TeJ, PaBHOMEPHOE JABM)KEHHE MO OKPY>KHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOoJeOaTelIbHOE ABMKEHHE (3aTyXarolue U
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTpPaKEHHE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3sIoKeHHE OeJIoro cBeTa B
CHEKTp M CJOKEHHE CIEKTpajbHBIX LIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3JTyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXarolmeM Mupe (B TOM uucie (U3MUECKHE SIBICHHUS B MPHUPOJE:
NPWIMBBI U OTJIUBBI, JBIKEHUE TU1aHeT COMHEYHONW CUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHe BOJHBI, IYHAaMH, 3XO0, IIBeTa Tell,
ONTUYECKHE SIBICHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBHE BUAMMOTIO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOI'O M3JIY4YCHHH, €CTeCTBEHHbBIN
pasivoaKTUBHBIM (POH, KOCMHYECKHE Jy4d, PaJUOAKTHBHOE H3Iy4YEHHUE
IPUPOAHBIX MHHEpAJOB, JEHCTBUE pAJMOAKTUBHBIX W3JIYYECHUH Ha
OpPraHu3M 4eJOBEKa), MPU 3TOM IEPEBOAUTH NPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA T M (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpefHssi U MTHOBEHHas CKOpPOCTh Tejla IpHu
HEPABHOMEPHOM [IBJKEHHMH, YCKOPEHHE, IEPEMEIIECHHE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIA YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOIHOTO TMAJECHMs, BEC Teja, HUMIYJIbC Tela, WMILYJIbC CHIIBL,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIUs Tena,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTCHLIMAIbHASI SHEPIUs CHKATON
OPYXUHBI, KWHETUYECKAsl SHEPrus, IOJHAs] MEXaHWYECKas SHEPrus,
HEepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
IOPABWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICI HCIOJIb3YEMBIX BEJIWYMH,
0003HAYEHUs U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOTUTh (POPMYJIHI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS M IPOLECCHI,
HCIIOJIb3Ysl 3aKOH COXPAaHEHUs DHEPrUu, 3aKOH BCEMUPHOI'O TATOTEHMS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIMUI OTHOCHTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apSA0BOTO U MAacCOBOTO UHCEIN
NP SAEPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa M 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO--CIICCTBEHHBIE  CBSI3W, CTPOUTH  OOBscCHeHWE w3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3YYEeHHBIX CBOWCTBAa (MU3MYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacyeTHbIe 3ajaud  (omMparolmuecs Ha cucremy U3 2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a7aud 3alUChIBaTh KPaTKOE
yCIIOBHE, BBHISBIIATH HEJOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS, TIPOBOIUTH PAaCUCThI
OLICHWBATh PCATUCTUYHOCTh TIOJYYEHHOTO 3HAYCHHUS (PUIUICCKOM
BCJIUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO pEUIUTh MPU TTOMOIIH
(Gu3MUeCcKX METO/OB, HCIOJB3Ys OMNHCAHHE HCCIEeOBAaHUS, BBIICIATDH
IpoBepsieMOe TNPENIOJNIOKEHNE, OIIEHUBATh MPABHIBHOCTh MOPAJIKA
NPOBEJICHUS  HCCIIEIOBAaHUS, JleJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUI U OTIBITOB;

OPOBOAUTH OMNBITBI 1O HaOMOAEHUIO (U3UYECKUX SBICHUA WU
¢u3nuecknx CBOWCTB Tell (M3ydyeHHEe BTOpPOro 3akoHa HpioTOHA, 3akoHa
COXpaHEHHUsS] HHEPTUU, 3aBUCUMOCTH NEPHOJA KOJEOAHUH MPYKHHHOTO
MasiTHUKA OT MAaccChl TPy3a M KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTH OT
aMIUTUTYJBI MaJIbIX KOJIeOaHUH, MPSMOIIMHEHOE paclpoCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHs IpenMera B coOuparomen
JWH3E, HAOIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSAITEILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
o0opyZoBaHUs, ONWUCHIBATH  XOJl OMBITAa W  €ro  pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOIBI

HOPOBOJIUTH MPU HEOOXOIWMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OINpenessis
cCpeqHee 3HAUYCHHE H3MepsAeMOoil BenuuuHbl ((POKYCHOE paccTosHuE
coOuparomeii  JTUH3BI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAaHUE 3aBHUCHUMOCTEH (U3MUYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TPSIMBIX W3MEPEHUU (3aBUCHUMOCTh MYyTH OT BPEMEHHU



IIpU PAaBHOYCKOPEHHOM JBM)KCHUU 0€3 HadallbHOW CKOPOCTH, IMEepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsi CBETa OT yIJia MajJeHUs U yIrjia MpeJOMJICHHs] OT yria
MajJieHus1): IUIAaHUPOBAaTh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (HUKCHpPOBAaTh pe3yibTaThl  IOJYYCHHOW 3aBUCUMOCTH
bu3uYecKUX BEJIWYUH B BUE TaOMUIl M TrpaduKoB, JeaTh BBIBOJBI IO
pe3yabTaTaM MCCIIeI0BaHus;

IPOBOAUTL KOCBEHHBIE W3MEPCHHS (U3HUECKHX BEIWYUH (CPEIHSSI
CKOPOCTh M YCKOpPEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOPEHHE CBOOOJHOTO IMAJICHUS, XKCCTKOCTh MPYKUHBI, KOA(DPHUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHWdeckas paboTa M MOIIHOCTh, 4YacToTa U
neproy; KoysieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Ccujla CcoOUparomel JUH3bI, PaguOaKTUBHBIN  (DOH):
IUTAHKPOBATh HM3MEPCHHS, COOMpATh SKCIECPHUMCHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUs, CICIys MPEII0KEHHON MHCTPYKIIUHU, BBIYUCIISATH
3HAUCHWE BCIIMYMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3yJIbTAThI C YUSTOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUiia TEXHUKHU O€30MaCHOCTU MpH padboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKA HW3YYEHHBIX (DU3UYECKHX MOJIEINeH:
MaTepHualibHasg TOuYKa, aOCONIOTHO TBEPAOE TEJIO0, TOUYEYHBIH HCTOUHHUK
CBETa, JIy4, TOHKas JMH3a, IUJJAaHETapHas MOJIeNh aTOMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCAaHUSA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHUS O
CBOMCTBax (u3MYeCKUX SABJICHUH MW  HEOOXOoAuMble (pu3mueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
pU pEUIeHUU Yy4eOHO--TIPAKTUYECKUX 3a1ad, ONTHYECKHUE CXEeMBI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTH  TpUMEPHl  (HAXOAuTh  WH(DOpMAIMIO 0  TpUMEpax)
MIPAKTUYECKOTO HCIONh30BaHUA (U3UUECKUX 3HAHWNA B TOBCEIHEBHOM
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU 00palleHuu ¢ npudopamu u
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 370POBbS H COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH cpeie;



OCYIIECTBISATh TOWUCK HHPOpMAIMH (PUINIECKOTO COACPNKAHHUS B
HHaTepHeTe, caMOCTOSATENBHO (POPMYIUPYS MMOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
auTepatypy (usmueckoro coaep)kaHMs, CIPABOYHBIE MaTepHAabI,
pecypcol cetn MHTEpHET, BIajeTh mMpueéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpKAHMS,
MyOJIMYHO TMPEACTABIATH PE3YIHTAThl MPOSKTHOW WIIM UCCIIET0BATEIBCKOM
ACSTeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BaTh  HM3yUCHHBIN
NOHATUHHBINA amnmapar HW3y4aemoro paszena (Qu3uKd W COMPOBOXKIATH
BBICTYIUICHHWE TIPE3CHTAIMed C Yy4eTOM OCOOCHHOCTEH ayAWTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmyecTBo 4acoB Peanm3anus
DJIeKTPOHHbIE BOCIUTATEIbHOIO
Ne HaumeHoBaHue pa3iesioB U (uu¢posbie) NOTeHIHAJIa
n/n TeM NMPOrpaMmbl Bcero Kontpoaensie | Ipaxtuieckue o0pa3oBare/ibHbIE ypoka (BHABI U
padoThI padoThI pecypens (bopmbi
AeSITeJIbHOCTH)
Pazjnen 1. ®u3uka u e€ poJsib B MO3HAHUM OKPY:KAIOIIEro MUpa
becena,
bubnuoteka [IOK (bpoHTaTBHBIN
11 dustKa - HayKa 0 MpHPOZE 2 0 0 https://m.edsoo.ru/7f416194 | ompoc,
MYJIbTUMEINA,.
Bbecena,
(bpOoHTATBHBIN
12 du3nyecKue BeTUINHBI 2 0 1 bubmorexa [OK OTpoc,
https://m.edsoo.ru/7f416194 MYJIbTUMEINA,
MpaKTUyecKast
pabora
becena,
(hpOHTATBHBIN
13 EcrecTBeHHOHAayUHBIN METOT 9 0 1 bu6mmoreka [JOK OI1poc,
IIO3HAHHUS https://m.edso0.ru/7f416194 | mynabTHMeEIUA,
MpaKTUYecKast
pabora
Hroro no pazneny 6

Pa3nen 2. IlepBoHayaibHbIE CBEIEHUSI O CTPOEHHHU BelleCTBA



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

becena,

bubnmoreka [IOK (bpoHTATBHBIN

21 Crpoenne pemecTsa . https://m.edso00.ru/7f416194 | ompoc,
MYJIbTHMEIUA,
becena,
(bpoHTaTBHBIN

29 JIBM>KeHrE 1 B3aUMOICHCTBUE 9 bu6mmoreka [JOK onpoc,

YaCTHI BEIIECTBA https://m.edsoo0.ru/7f416194 | wmynbTHMENNA,
MpaKkTU4ecKas
pabota
becena,

53 ArperaTHbI€ COCTOSHUS 5 bubnuotexa [IOK (bpOoHTATBHBIN

BeIlleCTBA https://m.edsoo.ru/7f416194 | ompoc,
MyJIbTUMEIHA.

Hroro mo pazaeny 5
Paznen 3. /IBuskeHue U B3auMojelicTBue Tes
becena,
bu6mmoreka [JOK (bpOoHTATBHBIN

31 Mexarriccroe JBHxcEme 3 https://m.edsoo.ru/7f416194 | ompoc,
MyJIbTUMEIHA.
becena,
(pOHTATBHBIN

bubmmoreka [IOK ompoc,

32 Hrepris, macca, MI0THOCTE 4 https://m.eds00.ru/7f416194 | myabTHMeHA,
MpaKTUYecKast
pabora

3.3 Cuna. Buasl cun 14 bubmmorexa [IOK becena,

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

(bpOoHTANBHBIN



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

orpoc,
MyJibTUMCIHUA,
MpaKTHYEeCKast
pabora,
KOHTPOJIbHAA
pabora

Hroro no pazneny

21

Pasnen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaya napnenus
TBEP/ABIMU TeJlaMH,
KUAKOCTSIMHU U ra3aMu

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
(bpoHTATBHBII
or1poc,
MYJTbTUMETNA.

4.2

JlaBaeHue >XuIKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Bbecena,
(bpOoHTATBHBIN
orpoc,
MyJIbTUMEIHA.

4.3

ATMoOcdepHOoe 1aBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
(bpOoHTATBHBIN
orpoc,
MYJIbTUMEIUA.

4.4

JlelicTBHE KUIKOCTH U ra3a Ha
MOTPYKCHHOE B HUX TEJIO

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
(pOHTATBHBIN
or1poc,
MyJIbTHMEIUA,
MpaKTUYecKast
pa0ora,
KOHTPOJIbHAs
pabora



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

Hroro no pazneny

21

Pa3nen 5. PaGoTa m MomHoOCTh. JHeprus

51 Pabora 1 momHoCTE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
(bpoHTANBHBII
orpoc,
MYJTBTUME/TNA,
MIPaKTHYECKast
pabora

5.2 Mexannyeckas SHeprus

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
(bpoHTATBHBII
or1poc,
MYJTBTUMETHA,
MpaKTUyecKast
pabora

5.3 [IpocThie MeXaHU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Bbecena,
(bpOoHTATBHBIN
orpoc,
MYJIbTUMETNA,
MPaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora

Hroro no pazneny

12

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



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

8 KJIACC

KosnyecTBo 4acoB Peasm3anum
DJIeKTPOHHbIE BOCIUTATEIbHOIO
Ne HaumeHoBaHue pa3iesioB U (uu¢posbie) NOTeHIHAJIa
Kourpoabusie | Ilpakrnuyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBare/ibHbIE ypPoOKa (BHIBI U
padoThI padoTbI
pecypchl ¢popmbl
AeSITeJIbHOCTH)
Paznen 1. TensoBble siBIeHUsA
. becena,
Crpoenue u cBoicTBa bubnuoreka [IOK .
1.1 7 0 0 (bpOHTANBHBII
BEILIECTBA https://m.edsoo.ru/7f4181ce
ompoc.
becena,
(bpOoHTATBHBIN
orpoc,
bubanoreka [IOK MYJIbTHMEINA,
1.2 TennoBbie IPOIECCHI 21 1 5 1 y
https://m.edsoo.ru/7f4181ce | mnpakTUYECKas
pabora,
KOHTPOJIbHAS
pabora
Wroro no pazneny 28
Pa3nen 2. DjiekTpuYecKue  MATHUTHDIE SIBJICHUS
becena,
(bpOHTANBHBIN
DNEKTPUUYECKUE 3aPSIBbI.
bubnmoreka [JOK ompoc,
2.1 3apsKEHHBIE TEJla U UX 7 0 1
N https://m.edsoo.ru/7f4181ce MYJIbTUMENA,
B3aUMO/ICHCTBUE
MpakTU4ecKas
pabora



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

2.2

ITocTOSHHBIN AIIEKTPUYECKUI
TOK

20

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

becena,
(bpoHTANBHBII
or1poc,
MYJIbTHMEIUA,
MPAaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora

2.3

MarauTHEBIE SIBIICHHS

15

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

becena,
(bpoHTATBHBII
or1poc,
MYJIbTHME/TNA,
MPaKTHIECKast
pabora,
KOHTPOJIbHAs
pabora

24

BHCKTpOMaFHI/ITHaﬂ WHAYKI WA

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

becena,
(bpOoHTATBHBIN
orpoc,
MYJIbTUMEIUA.

Hroro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68

14.5



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

9 KJIACC

n/u

HaumenoBanue pa3aejioB u
TEM MPOrpaMmbl

KoaunuecTBo 4acoB

Bcero
padoTshI

KoHTpoabHbIe

IIpakTH4yeckue
padoThl

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcsl

Peanusanuu
BOCIIUTATEIbHOIO
MOTEeHIHAJIA
YpPOKa (BHABI U
¢popmbl
AeSITeJIbHOCTH)

Paznen 1. Mexannuyeckue sIBJIEHUA

11

MexaHnndeckoe IBMKEHHUE U
CIIOCOOBI €r0 OMMCAHUS

10 0

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

becena,
(bpoHTATBHBII
or1poc,
MYJIBTHMETHA.

12

BsaunmopelicTsue Ten

20 1

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

Bbecena,
(bpOoHTATBHBIN
orpoc,
MYJIBTUMETNA,
MPaKTHYECKast
pabora,
KOHTPOJIbHASI
pabora

13

3aKOHBI COXpaHCHUA

10 0

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

becena,
(pOHTATBHBIN
or1poc,
MyJIbTHMEIUA,
MpaKTUYecKast
paora.

Hroro no pazgeny

40



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

Pa3gen 2. MexanuuecKkue KOJe0aHUA U BOJIHBI

2.1

MexaHnuueckue Kojebauus

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

becena,
(bpoHTANBHBII
or1poc,
MYJIbTUMENA,
MIPaKTHYECKast
pabora.

2.2

MexaHnudeckue BOIHBL. 3BYK

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

becena,
(bpoHTaTBHBIN
or1poc,
MYJIbTHME/TNA,
MPaKTHIECKast
pabora,
KOHTPOJIbHAs
pabora

Hroro no pazneny

15

Paznen 3. Jy1eKTPOMArHUTHOE 10JIe U 3JIEKTPOMATHUTHbBIE BOJIHBI

3.1

SHCKTpOMarHI/ITHOC II0JICE 1
QJICKTPOMArduTHBIC BOJIHbBI

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

becena,
(bpOoHTATBHBIN
or1poc,
MYJIbTUME/TNA,
MIPaKTHYCCKasI
paborta.

Hroro o pazneny

Pasznen 4. CBeToBbBIE SIBJIECHUS

4.1

3aKOHBI pacIpOCTPaHEHUS
CBETa

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

becena,
(bpOoHTANBHBIN



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

orpoc,
MyJibTUMCIHUA,
MpaKTHYEeCKast
pabora.

4.2

JIuH3bI 1 onITUYECKUE PUOOPHI

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

becena,
(bpoHTaTBHBIN
or1poc,
MYJIBTUME/TNA,
MIPaKTHYECKast
pabora

4.3

Pasnoxenune 6eoro ceera B
CIICKTD

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

becena,
(bpoHTATBHBII
orpoc,
MyJIbTUMEINA,
MpaKTUyecKas
pabora

Hroro no pazneny

15

Pasznen 5. KBantoBble ABjIeHUSA

5.1

I/ICHYCKaHI/Ie U IIOTJIOICHHUEC
CB€Ta aTOMOM

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

becena,
(hpOHTATBHBIN
or1poc,
MYJIbTUMETNA,
MPaKTHYECKas
pa0ora.

5.2

CTpOGHI/Ie ATOMHOTO sapa

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

becena,
(bpOHTANBHBIN
orpoc,
MYJIbTUMEIHNA,



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

[PAaKTHYCCKast
pabota

becena,
(bpoHTANBHBII
or1poc,
bubnuoteka [IOK MYJIbTUMEINA,
5.3 b 7 1
FICPHPIE peakiuit https://m.edsoo.ru/7f41a4ab | mnpaxkTUYecKas
pabora,
KOHTPOJIbHAS
pabora
Hroro no pazneny 17
Paznen 6. [ToBTOpUTE/IHLHO-0000IAIOIIMIT MOYJIb
Bbecena,
[ToBTOpEeHME 1 0600mIEHNE (poHTaTLHEI
6.1 CoJepKaHus Kypca GU3HKH 3a 9 2 bubmmorexa [IOK onpoc,
' A1ep yp https://m.edsoo.ru/7f41a4a6 | MyJbTUMENNA,
7-9 kmacc
MPaKTHYECKast
paborta.
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoubnsie | Ilpakruueckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl

1 ®u3nka — Hayka o pupojie. SIpnenns 1 0 0
TIPHPO/TBI
dusnyecKue SBICHUS 1 0 0
du3nuecKkue BETUINHBI U UX U3MEPEHHE 0 0
Ypok-uccnenoanue "M3mepenne

4 TEMIIEPATYPhI TPH TIOMOIIIH KUIKOCTHOTO 1 0 1
TEpPMOMETpA U JaTYUKA TeMIepaTypsl"”

5 Mertoipl HaydHOTO No3HaHus. OnucaHue 1 0 0 bu6mmoreka [JOK
(hMBUYECKUX SBJIICHUH C TIOMOIIIBIO MOIeIIeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka rurnotessl:

6 JAIbHOCTH MOJIETa [IapUKa, MyIIEHHOTO 1 0 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 JIOKa3bIBAIOIIHE TUCKPETHOE CTPOCHUE 1 0 0 Bubmorexa HOK
P P https://m.edsoo.ru/ff09fe0a
BEIlI[eCTBA
bubnmoreka [JOK

8 BIKEHHE YaCTHI] BEILIECTBA 1 0 0
A thBett https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITh O

9 HaOJII0IEHUIO TETIOBOTO PACILIUPEHUS 1 0 1

ras3oB»



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

10

ArperaTHble COCTOSIHUSI BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

11 O6o6mienue o pazaeny «IlepponavanbHbIe Et?rij?/T;T;ii(HrS/I:f 020378
CBEJICHUS O CTPOCHUHU BEILIECTBA
12 Mexannueckoe 1BuxkeHne. PaBHoMepHOE U bubnuoteka [IOK
HEPAaBHOMEPHOE JIBMIKCHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexka [IOK
13 Cxopoctb. EnuHHIBI CKOPOCTH httos://m.e dso;_.[ru 1F08079¢
14 Pacuer nyrty u BpeMeHH IBUKEHUS brommorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprus. Macca — Mepa MHEPTHOCTH TeEN ft?rfs?/?r?;tiﬁ(j/ff 020¢10
16 IInoTHocTh BemecTBa. PacdyeT maccel u bubnuoteka [IOK
o0beMa Tela 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas padoTa «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3amad o teme "IlmoTHOCTH bubnuoreka [IOK
BemecTra' https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTUKa B3aUMOJCHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas paboTa «3ydyenue
20 3aBHCHMOCTH pacTshKeHus (edopmariun)
MIPYKUHBI OT MPUIOKEHHON CHITBD)
21 [[IBnenue Tsrotenus. Cuna TsHKeCTH
22| ron Boorens, Pewtcnme a0 e BuGmiorer LIOK
S https://m.edsoo.ru/ff0a1778
23 Cuna TsKecTH Ha Jpyrux IJIaHEeTax. bubnuoreka [IOK



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
https://m.edsoo.ru/ff0a1778

du3nyecKue XapakKTepUCTUKH IIaHET

https://m.edsoo.ru/ff0al502

bu6mmoreka [JOK
24 Hsmepeitite ci. Jluamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tera. Heecomocts https://m.edsoo.ru/ff0a1778
%6 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuoteka [IOK
OJIHOM NpsAMOM. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHogeiicTByromast cui"
Cuna TpeHus u e€ BUIbL. TpeHne B mpupoe bubnuoteka [IOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyenue
29 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TTIOBEPXHOCTEI
30 PemeHI/Ie“ 3a/a4 Ha cinpez[eneHI/Ie
PaBHOACHUCTBYIOIIEH CHJIIBI
Pemenue 3agau no remam: «Bec tenay,
31 «'paduueckoe nzobOpakenue cuiny, «CUib», bubmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID
KonTtponbHas paboTa no remam:
32 «MexaHnuecKkoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «['padudeckoe
n3o0paxenue cum», «CUIbD»
33 Hasnenue. CriocoObl yMEHbIIECHUS U bubmuoreka [IOK
YBEIIMYEHHUSI JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JIaBIICHUS raza bubnmoreka [JOK

0T 00bEMa, TEMIIEPATYphI

https://m.edsoo.ru/ff0a2376



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
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHus TBEPABIMU TEIAMHU, bubmmoreka [JOK
XKUJKOCTAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KMIKOCTH U ras3e, BbI3BaHHOE bubnuoteka [IOK
JNEUCTBUEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBinenue B bu6mmoreka [JOK
YKUJIKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
0
38 Coobuiatoutmect cocyas! https://m.edsoo.ru/ff0a2970
39 IMunpaBnaeckuii mpecc brommorexa [TOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopirHeBoO KUAKOCTHBIN
Hacoc
ATtMocdepa 3eMu 1 IPUYUHBI €€ bubnuoreka [IOK
41
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmmoreka [JOK
42 Bec Bo3nyxa. ATMochepHoe naBieHne https://m.edsoo.ru/ff0a2bsa
N3mepenue armocheproro naBieHus. OnsiT bubnuoreka [IOK
43
Toppuuemnum https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTBH aTMOC(EPHOTO JTABJICHHS OT bubnuoreka [IOK
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. ATMocdepHoe 1aBieHUE bubnunoreka [IOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme " ATmMocdepHoe
nasieHue"
JleficTBHE KUAKOCTH U T'a3a HA IOTPYKEHHOE bubnuoreka [JOK
47
B HUX T€JO0. ApXMMEI0OBa CUJia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OmnpeneneHue bubnuoreka [IOK

BBITAIKMBAIOLLEH CHUJIBI, IECTBYIOLLEH HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJI0, IIOTPYKCHHOC B ) KUAKOCTbH»

JlabopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca Teja B

bu6mmoreka [JOK

49 . N 1
BOJIC OT 00BEMa IOTPYKEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bub6mmoreka [JOK
50 [TnaBanue Ten 0
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padoTa "KoHcTpynpoBanue
o1 apeoMeTpa I KOHCTPYUPOBAHUE JIOJKU U 1
ompeneseHue e€ rpy30moabEMHOCTH"
Pemenne 3amgau no temaM: «IInaBanne
52 cynoB. Bo3nyxomnaBanue», «/laBnenue 0 bubmorexa LHOK
YAOB: yx L https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTtponpHas padora o teme «JlaBineHue 0
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanuueckas padoTa 0
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MoiHOCTE. EAUHUIIBI MOIITHOCTH 0
B S B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "PacueT MOIIHOCTH, 1
pa3BUBAEMOM MpHU MOABEME T10 JIECTHUIIE"
57 IIpocTeie Mmexanu3msl. Priuar. PaBHOBecHne 0
CHWJI Ha pblyare
Priyaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlaGoparopHag pabora «il/ICCJ'II;Z[EBaHI/Ie 0.5 Bubmorexa HOK
p . pHAAD ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS phluara
59 Pemenne 3amad mo treme «Y clioBus 0 bu6mmoreka [JOK

PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoadduimeHT mosie3HOTro 1eicTBus

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenne KIIJ] HakKIIOHHOM IIIOCKOCTH»
61 Pemenne 3agau o reme "Pabora, 1 0 bubmuoreka IIOK
MortHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusa. Kunetnueckas u 1 0 bubnuoteka [IOK
MTOTEHIMAJIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aK0H COXPAHECHUS MEXaHUYECKOU dHEPTHH 1 0 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 11O TEME
"OKCIIEpUMEHTAJIBHOE ONIPECIICHHE
64 W3MEHEHHUS KWHETHYECKOM U ITOTEHITHAIbHON 1 1
SHEPrUM MpU CKAThIBAaHUU TEJA IO
HAaKJIOHHOM IJIOCKOCTH"
65 KonTtponbHas pabora o teme «PabdoTa u 1 0
MOIIHOCTb. DHEPTUS»
PesepBHbIit ypok. PaboTa ¢ TekcTamu o bubnuoreka [IOK
66 1 0
TeMme "MexaHnuyeckoe IBuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
67 teme "JlaBlieHrE TBEPABIX TEI, KUIKOCTECH U 1 0 bubmorexa [TOK
\ PA > A https://m.edsoo.ru/ffO0a4ffe
ra3os
PesepBHrlit ypok. PaboTa ¢ Tekctamu o
68 1 0
teme "Pabota. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uu(ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
OCHOBHBIE TOJIOKCHUS MOJICKYJISIPHO-
1 KHHETUYECKOUW TEOPHUU U MX OTIBITHBIC 1 0 0 bubmmorexa [OK
p https://m.edsoo.ru/ff0a5256
IO ATBEPIKACHUS
2 Macca u pa3mep aToOMOB U MOJIEKYJI 1 0 0
3 Mopenu TBEpOTO, )KUJIKOTO U 1 0 0 bu6mmoreka [JOK
ra3z000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsiCHEHNE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1 0 0
OCHOBE TIOJIO’KEHUH MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdHbIe TeIa 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaMUJUISIPHOCTD. 1 0 0 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [IOK
7 TennoBoe paciMpeHue U cKaTue 1 0 0
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1 0 0
CKOPOCTBIO TEIJIOBOTO IBUKEHHSI YaCTHUII
9 Buytpennss sneprus. CnocoObl U3MEHEHUS 1 0 0 bu6nuoreka LIOK
BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Buas! Teruionepenaun 1 0 0 1

https://m.edsoo.ru/ff0a6412



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

Ypoxk-konpepenuus "[Ipakriuueckoe

bubmuoreka [IOK

11 HCMOJIb30BAHKUE TEIIOBBIX CBOMCTB BELIECTB https://m.edsoo.ru/f0a65c0
Y MaTepHajIoB B IENSAX dHEprocoepexeHms"
12 KonnuecTBo TeNI0THL. Y IenbHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TEIIOBOro OanaHca. bubnuoreka [IOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padoTta "VccnenoBanue
14 SIBJ'IeIfI/Iﬂ TIC)HJ'IO(I))6MCHa pu CM:HII/IBaHI/II/I Bubnuorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSYEH BOJIBI
Pacuer kosmuecTBa TETIIOTHI, HEOOXO0IUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJEISEMOr0 UM
MIPH OXJIKJICHUN
16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [IOK
YIEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y AebHas TerioTa bubnnoreka [IOK
Cropasus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHUE
18 KPUCTAJJIMYECKUX Te. Y IebHAs TeIIoTa bbmmorexa [IOK
https://m.edsoo.ru/ff0a71d2
TUJTaBIICHUS
19 JlaboparopHas pabota "OnpeneneHue bubnunoreka [IOK
y€JIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHIEHCAITHS. bubnunoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teminora
21 napooOpa3oBaHUs U KOHJECHCALIUH. bu6nuoreka LIOK

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT
aTMOC(EpHOTO JaBIICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocth Bo3ayxa. JlabopaTtopHas padora
"Onpenenenre OTHOCUTEIIBHON BIIaXKHOCTH
BO3IyXa"

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

23

Pemenue 3agayu Ha onpeiesieHUE BIAXKHOCTH
BO3/yXa

24

[TpuHLUIB paGOTHI TEMIOBBIX ABUTATEIICH .
[TapoBas TypOuHa. J[BUrarenb BHyTpeHHETO
CrOpaHust

25

KII[ TermoBoro npurarens. TennoBbie
JIBUTATEIH U 3a1UTa OKPYKAIOIIEH  Cpeabl

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpAaHEHMS U IPEBPAILCHUS SHEPTUH
B TEIUIOBBIX IpoIeccax

27

[ToaroroBka K KOHTPOJIEHOM paboTe MO TEMe
"TemnoBele sBieHus. MsMenenne
arperaTHbIX COCTOSIHHI BenecTBa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpHas padota mo teme "TemnnoBbie
sIBJICHUS. VI3MeHeHue arperaTHbIX COCTOSTHUI
Berecrna'

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

29

DnekTpusanus Teil. J{Ba pona
ANEKTPUYECKUX 3apsAI0B

30

Ypoxk-uccienoBanue "IieKTpr3aIus Tel
WHJYKIUEN U MIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apsyKeHHbIX TEIl. 3aKOH
Kynona

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

32

aﬂeKTpI/I‘leCKOG TI0JIC. HaHpﬂ)I(eHHOCTL
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_[I/IH
CYIICPIIO3UINH IJICKTPHUICCKUX nojeu

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

33

Hocurenn QJICKTPUYCCKUX 3apsAa0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue atoma

34 [IpoBOJHUKYU U JUBIEKTPUKHU. 3aKOH 0 bubnuorexa [IOK
COXpPAHEHUS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha nprUMEHEHHE CBOMCTB 0 bubnuoteka [IOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCITOBUSI €r0

36 cyiecTBoBaHusl. Mictounuku 0 bubmmorexa [OK

ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
bu6mmoreka [JOK

37 SHCTBUS SJICKTPHUECKOTO TOKA 0
a p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 AIIEKTPUYECKOTO TIOJISI Ha TIPOBOIHUKH H 1
JIUBJIEKTPUKH"

39 DJIEKTPUYECKHUI TOK B METAJIAX, )KUIKOCTAX 0 bubnnoreka [IOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKTpruYecKas 1eTb U €¢ COCTaBHBIC YaCTH 0
Cuna Toka. JlabopaTopHas padora bubnuoreka [IOK

41 " " 0.5

N3Mepenne u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsbkeHue. BoabT™meTp.
42 JlaGopaTtopHnas padora "M3mepeHnue u 0.5 bubmmorexa [IOK
pATOPHAAP p ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsHKeHus "

43 ConpoTHuBieHUE TPOBOIHUKA. Y IETBHOE 0 bubnunoreka [IOK
COITPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JIabopatopHas paboTta "3aBUCUMOCTb

44 ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK
MPOBOJIHUKA OT €0 JJIMHBL, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CeYeHusl U Marepuana’”

45 3aBUCUMOCTD CHJIBI TOKA OT HAIPSHKEHHUS. 0 bubnuoreka [IOK
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3axon OMa aj1s1 yyacTka e

https://m.edsoo.ru/ff0aad4a

JlaboparopHas padota "HMccrnenoanne
3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bu6mmoreka [JOK

46 PEe3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3ucTope”

47 [TocnenoBarenpHOE U apaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopnas pabota "IIpoBepka npaBuia

48 CJI0KEHUS HANPSHKEHUN MPH bubnuoteka [IOK
MOCJIEIOBATEIIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"”
JlaboparopHnas padota "IIpoBepka npasuiia

49 TUTS CEIJ'IBI I")rom ipn HapaJIIJ)'IeJ'IBII){OM ’ Bubnmorexa LIOK

| https://m.edsoo.ru/ff0aadle

COEIMHEHUH PEIUCTOPOB

50 Pemenue 3anau Ha npumMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOIO COCAMHEHUs [IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTB JIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas padota "Onpenenenue bubnuoreka [IOK
paboTHl M MOLITHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKue IenH U MOTpeOuTenu

53 BHCKT;HHCCKOﬁ SHEpPIruHU B 6I:>ITy. Kopotkoe bubmorexa [JOK
AMBIKALIE https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe

54 "DneKTpuuecKue 3apsabl. 3apsKEHHbIE Tea bubnunoreka [JOK
" ux B3aumogeucTBus. IlocTossHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"

55 KonTtponrHas pabora no teme bubnuoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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"DnekTpuueckue 3apsaabl. 3apsHKCHHbBIC Tea
H UX B3auMoieucTBUs. I1oCTOSIHHbBIN
ANEKTPUIECKUHN TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTossHHBIC MarHUTHI, UX B3aUMOJICHCTBUE 0
57 Ypoxk-uccnenosanue "M3yuenue nonen 1 bubnuoteka [IOK
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE 1mojie. MarautHoe 1moJie 3eMiIu 1 0 bubmmoreka [JOK
€ro 3Ha4YeHHe Ui KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarautHoe nose
bu6mmoreka [JOK
59 MEKTPUIECKOT0 TOKa MarHuTHOE 1MoJIe 0
https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHHEe AIEKTPOMArHUTOB B TEXHHKE.
" . bu6mmoreka [JOK
60 JlaboparopHas pabota "VM3yueHue aericTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM
DNEeKTpOABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTPOABUTATENICH B
. bu6mmoreka [JOK
61 TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE. 0
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoncrpyupoBanue u
n3ydeHue paboThl JIEKTPOABUTATENS "
62 Onbitel @apajes. 3aKOH 3JIEKTPOMAarHUTHOU 0
nHaykuuu. [Ipasuno Jlenna
DnektporeHepatop. CrocoObl MOTydeHHUS
63 ANEKTPUUYECKON 3HEPruu. DIEKTPOCTaHIUU 0
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTUU
64 [ToaroToBka K KOHTPOJIbHO paboTe Mo TeMe 0
"DneKTpUYecKue U MarHUTHBIE SIBJICHUA"
65 KonTtposnrHas pabora no teme 0 bubnuoreka [IOK

"DJIeKTpUUECKre U MATHUTHBIE SIBIEHUA"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0acb14

PezepBHblii ypok. PaboTa ¢ TekcTamu 1o bubnuoreka [IOK
66 1 0

teme "TeruoBble siBieHus" https://m.edsoo.ru/ffO0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 0 bubnuoreka [IOK

teme "[locTosIHHBIN 31eKTpuyecKuil TOK" https://m.edsoo.ru/ffOacdc6
68 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o 1 0

Teme "MarauTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 14.5



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne uu(ppoBbIe
Tema ypoka Konrpouabusie | IlpakTtuueckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Mexannueckoe ABuKeHne. MarepruaibHas 1 0 0
TOYKa
9 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 0 0 bubmmoreka [JOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
bu6mmoreka [JOK
3 PaBHOMEpHOE MPSAMOJIMHEHHOE JIBIKCHHEC 1 0 0
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsIMOJIMHENHOE IBUKEHUE. 1 0 0
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
[IpsimonuHelHOE paBHOYCKOPEHHOE bubnnoreka [IOK
5 1 0 0
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JaBMKeHus. [ paduk 1 0 0
CKOPOCTH
JlaGoparopHas padora "OnpeneneHue
7 CKO peHI/I;II3 Ten; [P PAaBHO pCKO €HHOM 1 0 1 bubmorera [OK
YEROP PP N YEroP " https://m.edsoo.ru/ff0adb18
JBKCHHUH 110 HAKJIOHHOM TUTOCKOCTH
8 CBobOoauoe nanenue tei1. Oneltel [ anunes 1 0 0
PaBHOMEpHOE ABMKEHUE 110 O HOCTH.
9 [Tepuo 11; yacToTa obpa eHI/ISI:p J}flfl(HeﬁHaﬂ u 1 0 0 bubmorexa [JOK
PHOA patt ' https://m.edsoo.ru/ff0ae176
yTI0Basi CKOPOCTU
10 LenTpocTpeMHUTENBHOE YCKOPEHUE 0 0
11 Ilepsrlii 3akoH HetoToHa. BekTop cnibl 0 0 bubnuoreka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerloToHa. bubnuoreka [IOK
PaBHonelicTByrOIas cuna https://m.edsoo.ru/ff0ae72a
bu6mmoreka [JOK
T i H .
13 petuii 3akoH Hetotona. Cynepno3unus cui https://m.edsoo.ru/ff0aca8?
14 Pemenue 3a1a4 Ha npUMEHEHHE 3aKOHOB bubnuoteka [IOK
HerotoHa https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
1 . I
> Cuna ynpyroctH. 3akou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad no reme «Cuia ynpyroctm»
17 JlabopaTtopHnas padoTa «OnpenencHue bubnuoteka [IOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpetits https://m.edsoo.ru/ff0af738
bu6mmoreka [JOK
19 Pemenne 3agau mo reme «Cuiia TpeHUsI» httos://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
20 "
ko3 duImenTa TpeHUS CKOIBKCHHS https://m.edsoo.ru/ff0af8be
21 Pemrenue 3amau no teMe "3axkoHsl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [IOK
TATOTCHUS. Y CKOpeHHEe CBOOOHOTO TaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "J[BrxeHne Temn BOKpyr
23 rpaBUTaliMOHHOTO LeHTpa (ConHevHas
cucrema). ['anakruku"
Pemenue 3amau o reme "Cuna TsSDKECTH U bubmuoreka [IOK
24 "
3aKOH BCEMHUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHUYecKas CKOPOCTb. bubnuoreka [IOK



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

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepUAIbHOW TOYKH.
AOcooTHO TBEpAOE Teno. PaBHoBecue

bu6mmoreka [JOK

26
TBEPJOIO TeJIa C 3aKPEIUICHHON OChbIO https://m.edsoo.ru/ff0afe36
BpaIeHUs
27 MowmenT cunsl. LleHTp TsDKECTH
28 Pemenne 3amad mo reme "MOMEHT CHITBI. bu6mmoreka [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIbHO paboTe Mo Teme
29 "MexaHn4ecKoe JIBIKECHUE brommorexa [OK
y A | ' https://m.edsoo.ru/ff0b0408
B3anmopeiictBre ten
KonTponbHas paboTa o reme
30 "MexaHn4ecKkoe NBMKEHHE bubmorexa LIOK
y | ' https://m.edsoo.ru/ffOb06ec
BsauMmopelicTsue Ten
Nmnynec tena. UMynbe cuibl. 3aKOH
31 COXpaHECHHS UMITYJIbca. YTIIPyroe u Bubmmorexa LIOK
P y N pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMoIeCTBHE
Pemenue 3anay no reme "3akoH cOXpaHeHUs bubmuoreka [IOK
32 "
UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTHBHOE IBIKEHUE
B IIPUPOJIC U TeXHUKE"
bubnuoreka [IOK
34 Mexanuveckast paboTa U MOIITHOCTD
P - https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuIibl TSKECTH, CHITBI yIPYTOCTH U bubnunoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas paboTa «Onpenenenue
36 paloTHI CHIIBI TPEHUS IPU PABHOMEPHOM

JABHOKCHHU TCJIa 110 FOpHSOHTaHBHOﬁ



https://m.edsoo.ru/ff0af33c
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ITOBCPXHOCTHU»

CBsi3b sHepruu U padboThl. [loTenmansHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnuoteka [IOK
38 N
KMHETUYECKON YHEPTrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUU B MEXaHHUKE
40 JlabopaTtopHnas pabota «3ydyeHue 3akoHa bubnuoteka [IOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBHIKCHUE U €TI0 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Koiedanus. BeiHyX1eHHbIC bubnuoteka [IOK
Kkoiiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuuecKkuii ¥ IPYKUHHBIA MassTHUKA
Ypok-uccienoBanme «3aBUCUMOCTb ITEpUoa
44 KoJIe0aHM OT )KECTKOCTH II WHBI U MaCChI bubmmorexa [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUH TPU MEXAHHIECKUX
KOIe0aHuAX
JlaGopaTtopnas pabora «Ompeneieaue
46 ‘IaCTOI”)FLI Hpne I/IIZ),Z[a Kone6aII{)1/n71 o UHHOTO Brbmoreia IJOK
p Py https://m.edsoo.ru/ffOblaec
MAasTHUKA)
JlaGoparopnas pabora «IIpoBepka
47 He3aBII)/ICI/II\IZOCTI/IpHe 1500} alz)ne6paHI/n71r a bubmorexa LIOK
proA py3a, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
48 MeXaHU4YeCKUX BOJH. [IpooabHbIE U bubnmorexa [JOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHn4ecKHre BOJIHBI



https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpIoM Teiie. CelicMuiecKue BOJIHBI"

50 3Byk. Pacripoctpanenue u oTpakxeHue 3ByKa
51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 VYpox-koudepenius "YapTpa3Byk U bubnuoteka [IOK
nH(Pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBka Kk KOHTPOJIbHOH paboTe Mo Teme Bu6 1IOK
" nonmorexa
54 3akoHBI cOXpaHeHUs. MexaHndeckue
5 " https://m.edsoo.ru/ffob25f0
KoJIeOaHUs U BOJIHBI
KonTtponpHas padoTa o Teme "3aKkoHbI
55 COXpaHeHHUs. MexaHuueckue KojaebaHus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
S57 CBoiicTBa 3J1EKTPOMarHUTHBIX BOJIH
Ypoxk-koudepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionib3oBanme bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
Ypoxk-uccnenoanue "M3ydenrne cBOMCTB
Y1 bubmuoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
5 doma” https://m.edsoo.ru/ff0b2c6c
MOOMJIBHOTO Tene(oHa
60 Pemrenue 3aay Ha onpeeneHre 4acToThl U
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI
61 DNeKTpOMarHuTHas MpUpoOIa CBETA. bubnmoreka [JOK

CxkopocTtb cBeTa. BonHoBBIE CBOMCTBA cBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. IIpsamonuneitHoe

bubmuoreka [IOK

62 acmpocTpaHnenue ceera. 3atmenus CoaHIa U
pacrpoctp t https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH OTpakeHUs cBeTa. 3epKkaia. Pemienue
63 3a/1a4 Ha IPUMEHCHHUE 3aKOHA OTPAKCHHUS bubmorexa [OK
https://m.edsoo.ru/ffOb38c4
CcBeTa
[Ipenomienue ceera. 3aKOH IPETOMIIEHHS bubnuoreka [IOK
64
cBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 I/ICHOJ‘IB?;OBZIF{II)/Ie nonHorpo BHYTPEHHETO bubmorexa [TOK
yip https://m.edsoo.ru/ffob3c5¢c
OTPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBHCHUMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yrJia majJicHusl Ha TpaHuIle "BO3AyX-
crexiao""
VYpoxk-koudepennus "Vcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITHKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIuu3el. OnTHYECKast CUia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [IOK
69 [TocTpoenre n300pakeHUI B IMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGoparopnas padora "Omnpenenenue
70 ¢box Ic)Horl(j aC(I:)TOSIHI/IH u OII')ITHHGCKOﬁ CHJIBI bubmmorexa LIOK
Y pv https://m.edsoo.ru/ff0b4206
coOuparorie JTUH3BI"
7 Ypok-koHpepenus "OnTuyeckre TMH30BbIE bubnunoreka [JOK
npudopsr” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnuoreka [IOK
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https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "ledextsr 3perus. Kak

73 "
COXpaHUTh 3PECHUE
Paznoxenne Gemnoro cBera B ciekTp. ONBITHI
74 Hrrotona. CnokeHue CrieKTpalibHbBIX IIBETOB bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopHnas padoTta "OnbITH TIO
75 Pa3NIoKEHUIO OEJIOrO CBETA B CIIEKTP U bubnuoteka [IOK
BOCHPUSATHIO IIBETA MTPEAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 LIBETOBbIE (PUILTPHI"
VYpok-npaktukyMm "BogHOBBIE CBOMCTBA
76 CBETa: JHCIIepCusi, HHTep(epeHIIns 1
mudpakims”
77 OmnbiTel Pezepdopaa u mimanerapHas MOJIEb bubnuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue v moryionieHue CBETa aTOMOM. bubnuoreka [IOK
KBantsl. JIuHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOmnroneHnue criekTpos bubmuoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI bubmmorexa [IOK
A e https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sjapa. Hyknonnas bubnunoreka [IOK
MOJeTb https://m.edsoo.ru/ff0cl8ac
83 PannoaxTtuBHbIe peBparienus. M3otomnsl bubmmorexa [IOK
s pespait ' https://m.edsoo.ru/ff0clald
84 Pewrenne 3anay no reme: "PagnoakTuBHbIE bubnmoreka [JOK

npespaieHus"

https://m.edsoo.ru/ff0clb4a
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85

IIepuox nomypacnana

86 Ypok-koHpepenus "PagnoakTuBHbIC bubnuoteka [IOK
M3JIY4CHHS B IPUPO/IE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiJ0BOTO U MaCCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX siziep. CBsI3b Macchl bubnuoreka [IOK
Y DHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau o teme "Snepusie peakuun'

9 Peakuyu cunTe3a u nesieHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CoHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHas sHepreTHKa.

91 JleficTBHS paIlMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe

92 "DNeKTpOMarHUTHOE TOJIE. bubnnoreka [IOK
DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBbBIE https://m.edsoo.ru/ff0c223e
SIBIICHUA"

KounTponbHas padoTa o treme

03 "DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbIE BOJIHBI. KBaHTOBBIE
sIBIIeHUA"

94 [ToBTOpenue, o600meHue. JlaboparopHbie bubnunoreka [IOK
paboTsl 1o Kypcy "Bzaumoneiictsue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o6o0menue. Pemenne Bu6 110K

noIMoTeKa

95 ACUETHBIX M KAUeCTBEHHBIX 337124 [0 TEMe
}? Temnopbie mporeccs” s https://m.edsoo.ru/ff0c2572

9% [ToBTOpenue, 06061meHue. Perenne bu6mmoreka [JOK

PACUYCTHBIX U KAYCCTBCHHBIX 3a/1a4 I10 TCMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/I TermnoBbIx nBuraresnei"
ITosTOpenue, 0600menue. Pemenme

97 e e 31;1 ad 10 TeMe 1 0 bubmmorexa [IOK
PACHCTHEIX M KATCCTBEHHBIX 3 https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

08 [ToBTOpenue, o600meHue. JlJaboparopHbie 1 1 bubnmoreka [JOK
paboTsl o Kypcy "CBeToBbIe siBIIeHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o000menne. Pabora ¢

99 TGKIZ:FFaf/Hf :110 TeMe "HSI’aKOHLI COXpaHCHHS B 1 0 bubmmorexa [OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6061eHune. Pabora ¢ 1 0 bubnnoreka [IOK
TekctaMu 110 Teme "Konebanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o606meHue. Pabora ¢ 1 0 bubnuoreka [IOK
TekcTamu 1o TeMe "CBeToBbIE sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢

102 TeKkcTamu 1o Teme "KBaHToBas u simepHas 1 0
¢duzuka"

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

«COopHuk 3aga4 no ¢pusuke 7/ — 9 kiace» noa peaaxkumei lepbimknna

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru
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