MHUHUCTEPCTBO INPOCBEIEHHUS POCCUVICKOHN ®EJEPALINMA
MunucTepcTBo o6pa3zoBanusi H Hayku Camapckoii o0s1acTH

Aavunucrpanus ropoga Camapa

MBOY lIkoaa Ne 86 r.o. Camapa

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3acefanuu MO yuutenei pu3Mky, 3amectutenb aupekropano YBP llylipekrop MBOY Llkosnsl Ne 86

XUMUH, OHOJIOrHK U reorpaduu ey SE ,"'l""‘?gapa

H%ce e MO (}//Z /i »/,;“ Yol yH! %;1‘ - ’Z{((— 0. B. Xepxux
C /2‘} s H. A. Kucenesa : JL. B. LL?GBf?é?!KQ‘ < Hiphias Ne'336

ITporoko Ne 1 ot «30» asrycra 2023-1:: °  / “ot «3b»astycra 2023 .

oT «28» aBrycra 2023 r.

PABOUYASI IPOTPAMMA
(ID 335930)

yueGHoro npeamera «Pusnka. ba3oBblil ypoBeHb»

JUIst 00ydJaromuxcs 7-9 KiaccoB
O=MBOQY LUkona .86
r.o.Camapa, CN=>KeBXukK
O.B., E=so_sdo.school 86
@samara.edu.ru
" ‘\ 009174e86b46771296
2023.09.10 16:30:16+04'00'

Camapa 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejjiaraeT NpuMEpHyI0 MocIe0BaTeIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOAUYECKOM
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMbl 110 y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICI0OBAHMS;

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBarenpHBIX opraHusauusax Poccuiickoit @Denepanuu, peaau3yrOIIUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTepeca M CTpeMJICHUS OOydYalomuXcsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3AHHOW C (DU3MKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOPMaIEH (PU3MUECKOTO COJEPIKAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/JaHHM, MpeiaraéMbpix B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHO-HAy4YHBI METOJ TO3HaHMs: HAOJIOJCHUE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue npubOOPHI U MPONEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TEN.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllECTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh HNPU HEPAaBHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKEHHUSI.

SlBneHne nHepuMM. 3aKOH HMHEpUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOmelcTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3Mepenne CKkOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUST MHEPIIHH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHE Macc M0 B3aUMOJACHCTBUIO TEI.

6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MTPUII0KEHHON CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTDh CHJIBI TPEHUSI CKOJIBXKEHUS OT

BC€Ca TCJIa N XapaKTCpa COIIpUKaACAIOIINXCS HOBerHOCTCﬁ.



Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTypbl. l[lepemaua naBieHus
TBEPABIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkue MeXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuumMHBI CyIIeCTBOBAaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenaua naBiIeHUs )KUJIKOCTBHIO U TA30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM XKHUJIKOCTH.

8. YcIIOBHE IUIABaHUS TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT TJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

I e
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.
Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUANIbHAs HDHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.
Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja
10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHU€ M KanWJUISIPHBIE sIBICHUA. TenIoBoe pacliupeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Temionepeaaya u COBEPIIICHUE paboThI. Buasr TeIUIoNEepeAauu:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyYEHHUE.

KonnuecTBo TemIoThl. YelbHAsg TEIIOEMKOCTL BEIIECTBA. 1€IIo00MeEH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. IlmaBiaeHue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEII0Ta CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro nsuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.
5

© N o

Hab6mronenue OpoyHOBCKOTO JIBHXKECHHUS.

HaoGmonenne nuddysun.

HabGnronenue siBjeHUil cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
HabGnronenue TemioBoro paciupeHus Teil.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIQXKICHUU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bunae! Tenmonepenayu.

OxJ1a)kieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanue siBJEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOTHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEMJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYEeCKuX 3apsanoB. BzaumopelcTBue
3apspKeHHBIX  Tenl.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).



Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIO3UILINU HIEKTPUUECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn aneKkTpudecKkux 3apsaoB. DJIEMEHTApPHBIA 3JICKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
st ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarauTtHoe nosie. MarauTHOE 1noJie 3eMJIM U €ro 3Ha4€HUE JUIsl )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTHyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apSAI0B.
[TpOBOJHUKH W TUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pa3ps.
. I3Mepenne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 2IeKTPUIECKOT0 HaIPSHKEHUS BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBie NOCTOSHHBIX MarHUTOB.

MoennpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MojenrpoBaHie MAarHUTHBIX 110JIEN TOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHUSI.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TEeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJiI TOCTOSAHHBIX MAarHUTOB IIPU  HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANPABJICHUS HWHIYKIIMOHHOIO
TOKA.

9 KITIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrOo JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIUMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHHOe JBUKeHue. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpPruM 1 paboThl. [loTeHInanbpHas YHEPTUs Tela, MOTHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKEHUSI.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENHHO KaOuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JabHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpenencHue yCKOpeHMsI Tejda IPU PABHOYCKOPEHHOM JIBHKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Omnpenenenne KECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHS NP PAaBHOMEPHOM JIBM)KCHHH Tella
10 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl  YIPYrOCTU TIPU  MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexanunyeckue KoJ1e0aHNS M BOJIHDI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — kosneOanms.  BwiHyX)neHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenmne koieOaHUM TeN II0J ACHCTBUEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

HaoOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hao0mro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoMCTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana »iexkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N U R W N RE

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaK€HHUs CBETOBOrO Jyda OT yria
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens atroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHeprervka. JleMCTBUS paguOaKTHUBHBIX H3IYyYEHHN Ha KUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIh IPEAHA3HAYCH /I CUCTEMAaTH3aIuU
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHANBEHO AECATEIBHOCTHBIM XapaKTep JAHHOTO paslena peain3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIB30BaTh HAYYHBIC METOJBI HCCICIOBAHUS (PU3HUCCKUX SBICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JJOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
(u3nUecKol HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIEKTPUUECKUM M TEIUIOBBIM O0OpPYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmupoBaHHOCTh HaBbIKa pedieKCUH, MpU3HAHUE CBOETrO MpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



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

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
IPOCKTOB (DM3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUITMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTU
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJ100aJIbHBIX TTOCIIECICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jlornueckue JaeicTBuA:
e BBIBIATH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN);



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

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU Qu3uueckon
3amau (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY TUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBbIE METOJbl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CY)IaEMOM TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHBIC HA pEUICHUE 3aJaud W TMOAACp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJCHUSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



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

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MpU PEIIEHUH KOHKPETHOW (HU3NYECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHSIX, TPEOYIOITUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

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

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelieHus (U3NIECKON 3aauu WK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
Gu3nyecKoro UCClIeIOBaHMsS WJIM [POEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;

CTaBUTh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kJacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PAaBHOMEpPHOE  JBIKEHUE, HEPAaBHOMEPHOE  JBIIKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM DHEPIrUH) IO ONMCAHUIO MX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUUECKOE SIBJICHHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
IPUPOAE, ACUCTBUE CHWIBI TPEHUS B NPUPOAE W TEXHUKE, BIIMSIHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPakToOBaTh  (PUBMYECKUM  CMBICH  HMCHOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecusl pbryara (0Joka),



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

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTH OO0BsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA TN 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEILICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJibTaT, HAXOAUTh OIIMUOKKM B XOJE OIbITa, JeTIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIONCHUIO (U3UYECKUX SBJICHUM WU
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHus,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BETMYMHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSIMBIX H3MEPEHUI (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHS OT IUIOLIAA COMPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI TPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPeJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYUH (TIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKMX 3HAHWW B TOBCEAHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
auTepatypy  (pu3mdeckoro - copepkaHus, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (HU3NYECKOTO COAECP>KAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MPU H3TOM TIPaAMOTHO MCHOJIb30BATh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pa3nuyarh ABJICHUS (TEIJIOBOE PACUIMPEHUE M CKATHE, TeIUlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, yJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEMJIOTa
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH Trpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1 yyacTKa LENu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXOouMble Al €€ pelIeHUs, NPOBOAMTH pPACU€Thl U CpPAaBHUBATD
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, A€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIAKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHS]  TEMIEpPaTypbl, OTHOCHTEJIbHON
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYHHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEIOBAaTEIbBHOTO M IApajuIEIbHOTO  COEAVNHEHHMU
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATAM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeJbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMETp,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LEeNeil ¢ mocaen0BaTeNbHbIM U MapaJlIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUYECKHUX LETIEH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHMs (U3MUECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3aIaHU HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrO0  COJIepKaHHs, CIPABOYHbIC MaTepUabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU  BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN (DU3UUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NEATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXAHWYECKOTO JBMKECHHS, Aedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK W yJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHENHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaKCHHUE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOIO CIIEKTpPa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IJIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOIETOBOIO M PEHTICHOBCKOIO M3JIy4YEHHI, €CTECTBEHHBI
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAsg MEXaHW4YecKas »>Heprus,
NEepUOJ U YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMII CYNEpPHO3ULMN CWJI, HIPUHLUUI OTHOCUTENbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



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

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JIOTUYECKUX II1aroB ¢ OMOPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJaud 3alUCBIBATH KPAaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIC JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATh XOJ ONbITA W €ro  pe3ysbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEJTUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpeIoMJIeHHs] OT yria



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

MPOBOJUThL KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAUCHWE BEIIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJEIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

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

WCITOJI30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWA B ITOBCEIHEBHOMN
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIISITh TIOMCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI IOMCKOBBINA 3aMpoc, HAXOAUTh



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

UCIIOJIb30BaTh MPH BBINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JaUTepaTypy  (pU3MUECKOro  CoAepKaHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COACpKAHMUS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 1
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 bubmorexa HOK
' e s https://m.eds00.ru/7f416194
Htoro no pazneny 5
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 2
CTpoenne peiiectsa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 6
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHITICCKOT ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 5 2 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 12 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 20
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 1 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl 0 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 13
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 6
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 21 1 2 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 11 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 11 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 42
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 6 1
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 7 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 13

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny )
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 7 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JHsbL 1t OITHYCCKHE HPHOOPL 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 16
Paznen 5. KBanToBbI€ sIBJIEHHSI
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 3 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®dusnka — HayKa O MPUPOJIC. 1 | Hexens
SIBneHns npupoabl
5 dusnueckre BEIUNYNHBI U UX 1 1
HeeIIst
HU3MEPECHHE
3 ToYHOCTH U NOTPELIHOCTh U3MEPEHUM 1 2 Henens
Vpok-uccnenopanue "OnpeneneHue
4 IIEHBI JICJICHUS U3MEPHUTEIIBHOTO 1 1 2 Henens
npubdopa"
MeTo1bI HAy4YHOTO TTO3HAHMSI.
. bubnuoreka IIOK
5 Onucanue GpU3NUECKUX SBICHUH C 1 3 Henens 1
. https://m.edsoo.ru/ff09f72a
IIOMOILIBI0 MOJETIEH
Crtpoenue BemectBa. OMBITHI, Eub 1OK
noOIMoTeKa
6 JTIOKA3bIBAIOIIHNE TUCKPETHOE CTPOCHHE 1 3 Hemens
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
VYpok-uccnenosanue "OnpenencHue
7 P " P 1 1 4 Henens
pa3MepoB MaJIbIX Tell
Bbubanoreka [IOK
8 JIBr>KeHME YacTHII BEIISCTBA 1 4 geneis 1
https://m.edsoo.ru/ff0a013e
9 BzaumMoneiicTBre YacTHII BEIIECTBA. 5 nenens
10 ArperaTHbie COCTOSIHHSI BEIIECTBA 5 Henens
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM 6 nenens bubnmnorexa [JOK



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

Bo1bI. O00O0IIEHHE 110 pa3ieny
«[TepBoHaYabHBIC CBEICHUS O
CTPOCHHH BEIICCTBAY

https://m.edsoo.ru/ff0a0378

MexaHnueckoe IBUKEHUE. 6 Hemens
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [IOK
P p P https://m.edsoo.ru/ff0a05c6
JIBUYKEHUE
13 Cxkopoctbs. Enuanne! ckopoctu 7 nenens bubmorexa LOK
P - /HHEN P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH ABMKEHUA 7 nenens bubmmorexa [TOK
yr P a https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH 8 Henmens bubnuorexa [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 JlaGopaTtopHas paborta «3mepeHue 8 Henmens
MAacCCHhI TeJIa Ha PhIYaKHBIX BECaX)»
17 IImoTHOCTE BemiecTBa. Pacuer Macchl 9 Henens bu6mmoreka [IOK
1 00beMa Tela I10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Pemenne 3ana4 mo reme "IIOTHOCTH 9 Henmens bu6nmoreka [JOK
BelecTna"” https://m.edsoo.ru/ff0al23c
JlaboparopHas pabota «3mepenue 10 nenens
19 o0bema Tesna v MI0THOCTH TBEPAOTO
TETAY
Cuna xak XapakTepUCTHKA 10 nenens
20 B3aNMMOJIEHCTBHA Tell. SIBlIeHnE
Tsarorenus. Cuiia TSHKECTH.
CBA3b MEXY CHUIION TSKECTH U 11 menens
21 Maccoi Tena. Bec tena. Pemenne bubmorexa HOK
e ) | https://m.edsoo.ru/ff0al778
3amad 1mo teMe "Cuia TsHKecTd
22 Pemenue 3a1a4 Ha onpe/IeICHUE CHITBI 11 "enens



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

YIPYTOCTH.

23 W3mepenue cui. Jlunamomerp 12 wenens | bubmmorexa [IOK
https://m.edsoo.ru/ff0al8cc
JlaboparopHas paboTa 12 nenens
24 «['pamynpoBaHue MPYKUHBI U
M3MEpPEHUS CUJI AU-HaMOMETpOM"
o5 Cwia TsDKeCTH Ha JPYTHX IJIaHeTax. 13 nenens  Bubmmoreka IIOK
Du3nyecKue XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
13 wemens  bubmmoreka [IOK
26 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
97 Cuiia TpeHus u e€ Buapl. TpeHue B 14 nenens  Bubamoreka IJOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue 14 nenens
3aBUCHUMOCTH CHJIBI TPEHUS
28 CKOJIbJKEHUS OT CUJIBI IaBIICHUS U bubmmorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
ITIOBEPXHOCTEMN
CroxxeHue IByX CHJI, HallpaBJIE€HHBIX 15 nenens
29 10 OJTHOU TIPSIMOHA. bubmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOMIAS CHIT
Pemenne 3amau mo remam: «Bec 15 nenens
30 Tena», «I'papuyeckoe n3oopaxeHue bubnnorexka [JOK
cuny, «Cuisly, «PaBHOACHCTBYIOIIAs https://m.edsoo.ru/ff0alde0
CHID»
KonTponbhas paboTa no remam: 16 nenmens
31 «Mexannueckoe aBKeHuey», «Macca,

IIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxeHue cui,



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

«CWieD)

39 Hasnenue. CriocoObl yMEHBIICHUS U 16 nenenst  Bubamoreka [JOK
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
33 Pemenue 3ama4 o teme «JlaBienue 17 ueneins
TBEPJIBIX TEI»
JaBnenue raza. 3aBUCUMOCTh 17 nenens
34 aBJIEHMS ra3a OT 00bEMa, bubmorexa [IOK
https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaua naBieHus TBEPABIMU 18 nenens
35 Teﬂr;.l\fl/l mli[aKOCTﬂMH u I;I;aMM. 3aKoH " bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBlIeHHE B )KUJIKOCTH U Ta3e, 18 nenenst  Bubamoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B 19 menenss = Bubnmoreka IIOK
JKUIKOCTH M Ta3e. 3akoH Ilackama» https://m.edsoo.ru/ff0a2826
19 menens  bubmmoteka [[JOK
38 (Coobumatompecs cocyat https://m.edsoo.ru/ff0a2970
39 Tapaseckuii mpece 20 uenens ©  buoOmmoreka [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsr. [TopuraeBoi 20 menens
JKUJIKOCTHBIM HacOC
41 ATtMocdepa 3emMiu 1 IPUUYHMHBI €€ 21 nenens  buGmmoreka ITOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
21 wenens = bubOmmoreka [JOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTo JaBICHHUS. 22 menenss . bubnuoreka IJOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO 22 wenenss  bubmmoreka [JOK



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

JAaBJICHUS OT BBICOTHI HAJl YPOBHEM

https://m.edsoo.ru/ff0a2fc4

Mopst
45 Bapomerp-anepoun. AtmochepHoe 23 Henens  bubnmoreka IIOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo reme " 23 Henens
AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA 24 nenens
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 Pemenue 3agau mo reme " 24 venenst  bubGnumoreka [JOK
ApxumenoBa cuia" https://m.edsoo.ru/ff0a3514
JlaboparopHas pabota «Onpenenenue 25 "enens
49 BBITAJIKMBAIOIICH CHIIBL, bubmuorexa [JOK
JICHCTBYIOILEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)»
25 venens = buGauoreka [IOK
50 Hnasarne Ten https://m.edsoo.ru/ff0a3a96
Pemenue 3anay no temam: «IlnaBanue 26 Henens
cynoB. Bo3nyxomnaBanue», bubnmnoreka [JOK
51 .
«/laBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
U Ta30B»
KonrponbHas padora no reme 26 Henens
52 «/laBneHne TBEpABIX TN, KUAKOCTEH
U Ta30B»
53 Mexanuueckas padota. Enunuiist 27 venenss  bubnmoreka IIOK
paboTHL. https://m.edsoo.ru/ff0a3f82
54 Momuocts. EquHuner MOIMHOCTH 27 nenens  bubmiorexa IIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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55

Pemenue 3agau no reme
"Mexanundeckas pabora. MomHocTp"

28 Henens

56

57

IIpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppruare

Pentenue 3amau mo teMe «Y CIIOBUA
paBHOBECHUS pbIUara

28 Henens

29 Henens

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

58

Prrvaru B TexHuKke, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue yclioBHii paBHOBECHS
pbIyara

29 Henens

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

59

KoaddunmenT monesznoro neicTBus
MeXaHU3Ma.

30 menens

60

61

JlaGopaTtopHas paborta «3mepeHue
KII/I HakK1OHHOM MIIOCKOCTH

Pemrenne 3agau mo reme "Padora,
MoimHocTh, KITJT"

30 "wenens

31 "enens

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

62

MexaHnueckas SJHEeprusl.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

31 "enens

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

63

64

65

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAJIBHOE OIIPEIEIICHHE
WU3MEHEHHUs] KHHETUYECKOW 1
MOTEHLNAIbHON PHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
MJI0CKOCTH"

KonTtponbHas pabora o teme

32 "Henens

32 "enens

33 Henens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360



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

«PaboTa 1 MOIIHOCTh. DHEPTHS

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu
no teme "MexaHudeckoe ABUxKeHue"

PesepBHbIii ypok. PaboTa ¢ Tekctamu

67 o Teme "JlaBiaeHue TBEPABIX TEII,
JKAUIKOCTEN U ra3os"

33 "Henens

34 »wenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

PesepBHeIit ypok. Pabora ¢ TekcTamu
68 o Teme "Pabora. MOIIHOCTE.

Oueprus"

34 »wenens

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

10



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
KAHETHYECKON TEOPUU U UX OIBITHEBIE 1 1 Henens bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYIL.
Monenu TBEPIOro, )KUIAKOTO U 1 1 Henensa bubnmorexa LOK
P ’ _ https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSHUM BEIECTBA
OOBsicHeHHE CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA
5 1 2 Henens
BEIIECTBA HA OCHOBE ITOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
Kpucrannuueckue u amop¢Hbie Tena 1 2 Henens bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5800
CmauuBaHme U KallWJUBSIPHOCTb. bubnuoteka [JOK
1 3 Henens
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TemnoBoe pacIupeHne 1 CKaTHe 1 3 Hedels bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUSI 1 4 Hemens
YaCTHI]
Buytpennss sneprus. CriocoOsl 1 4 Here bubmuoreka [IOK
HeIeIs
W3MEHEHUS BHYTPEHHEN SHEPrUuu A https://m.edsoo.ru/ff0a5c60
Bunsl Tenonepenaun 1 5 Hepens bu6nmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-konpepenmus "TIpakTraeckoe S Henens

10 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

1 KommuaectBo TemnoTsl. Y nenbHas 6 Henens bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
Pacyer konmuecTBa TEIIOTHI, 6 nenens

12 HE0OXO0IMMOTO ISl HArPEBaHMSI TeJa bubnnorexa [IOK

https://m.edsoo.ru/ff0a6a98

Y BBIICIISIEMOTO UM TIPH OXJIQXKICHUU

13 VYpaBHeHHE TEIIOBOro OanaHca. 7 nenens bubmuorexa [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer xonuvecTBa TEIIOTHI, 7 Henens

14 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU

15 JlaboparopHnast pabota "Onpenenenue 8 Hemens bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

16 OHeprus ToIIMBA. Y IeJbHAas TEIJIOTa 8Henens  bubamoreka [IOK
CroOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE 9 Henens

17 KPUCTAJUTMYECKUX 1;en. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS
Pacuer xonuvecTBa TEIIOTHI, 9 Henens

18 HEOOXOAMMOTO IS TIJIaBJICHHS Tena 1 bu6mmorexa [IOK
BBIJIEJISIEMOT0 UM IIPH https://m.edsoo.ru/ff0a72fe
KpUCTAILTU3AIUU

19 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 10 memens  BubGamoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



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

20

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBHCUMOCTb TeMIEPaTypPhl KUTICHUS
oT aTMOC(epHOTO JaBICHUS

10 uepnens

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

21

Pacuer koanu4uecTBa TEILIOTHI,
HEOOXOAMMOTO JJIsl KMIICHHUS Tella U
BBIJICIISIEMOTO MM TIPH KOHICHCAIIH

11 uenens

22

23

24

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTEJIbHOM BIAXKHOCTU BO3ayXa"
Pemenue 3aa4 Ha onpeseneHue
BJIQXKHOCTH BO3/1yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

11 uenens

12 wenens

12 uenens

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

25

KIIJI TenmoBOro aBUTaTes.
TemnoBble IBUTaTEIN U 3alllATa

OKpY’Karollel cpebl

13 uepens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemrecTna"

KonTponbnas pabota mo Teme
"TeruioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

13 uenens

14 nenens

14 nenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

29

Onextpuzarus Ten. [[Ba pona

15 menens



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

QJICKTPHUYCCKUX 3aps10B

30 B3anMopeiicTBre 3apsHyKeHHBIX TEIT. 15 wenens  Bubamoreka [JOK
3axoH KynoHna https://m.edsoo.ru/ff0a87e4
DIeKTpUYECKOe ToJIe. 16 meneins
31 HanpsiskeHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiios. 16 nenens
32 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
33 [IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH 17 nenens  Bubamoreka IJOK
COXPAHEHUS JICKTPUUYECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6
34 Pemrenue 3a1au Ha mpuMeHeHHE 17 nenens = Bubmmoreka IIOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0 18 nenens
35 cyulecTBoBaHus. McTouHnkmn bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
36 JIefcTBUS PIEKTPUUYECKOTO TOKA 18 menens - budmmorexa [OK
https://m.edsoo.ru/ff0a96b2
37 DNEeKTpUUYECKU TOK B METAJUIAX, 19 menens = Bubnmoreka ITOK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
38 DneKkTpruyecKas ernb U €€ COCTaBHbIS 19 nenens
JacTH
20 venens = bubOmmoreka [JOK
39 Chua TOKa. AMIEpMETP. https://m.edsoo.ru/ff0a8bd6
40 Pemenue 3anau Ha Temy "Cuia Toka" 20 Henens
41 DIEeKTPUUYECKOE HaAIPSKEHUE. 21 venenss  bubGnuoreka IJOK

BonbsT™merp.

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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Pewenune 3anau Ha Temy

21 enens

42
"DnekTpuueckoe HanpsKeHue"
Jlaboparopuas padota "COopka 22 Henens
43 BJIEKTPUYECKOM LETH U U3MEPEHUE bubnnoreka [HOK
CUJIbI TOKA U HANPSKEHUS B €€ https://m.edsoo.ru/ff0aa738
pa3IMYHbIX yyacTKax"
44 ConpoTHBIICHHE TPOBOIHUKA. 22 menenss  bubnuoreka IIOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
45 Pacuet conpoTuBieHus MpoBOIHUKA 23 Heaenss  bubGnuoreka IIOK
10 €r0 FTeOMETPUUECKUM pa3Mepam. https://m.edsoo.ru/ff0aa04e
3aBUCHUMOCTh CHJIBI TOKA OT 23 "Henens
46 HarnpspkeHus. 3akoH Oma 11 ydacTka bubmmorexa LOK
p ' yi https://m.edsoo.ru/ff0aad4a
enu
24 wenens . buoOimoreka [JOK
47 Pemenue 3aa4 Ha 3akoH OMa.
a https://m.edsoo.ru/ff0aadle
48 [TocnenoBarenpHOE COETMHEHMS 24 nenens
MTPOBOTHUKOB
49 [TapannensHoe coeMHEHNE 25nenens  bubmmoreka ITOK
IIPOBOJHUKOB. https://m.edsoo.ru/ff0aaa58
Pemenwue 3a1a4y Ha MprUMeHEHHE 25 "enens
50 3akoHa OMa JJ1 pa3IuyHOTO bubnuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO 26 nenenss . bubnmoreka IIOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHnas pabota "Onpeznenenue 26 Henens
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUUECKOTO bubmorexa [JOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DJeKTpUYecKue ey U MoTpeOuTenu 27 nenenss  bubnuorexa [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
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AJIEKTPUUECKON PHEPTUU B OBITY.
Kopotkoe 3ambIkanue

https://m.edsoo.ru/ff0ab660

[TonroroBka K KOHTPOJIBHOU paboTe 27 nenens
110 TeMe "DJIEKTPUUECKHE 3apsi/Ibl.
54 3apspKeHHBIE Tela U UX bubmmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locToSTHHBIN
AJIEKTPUYECKUM TOK"
KonrponsHas pabora o Teme 28 nenens
"DJIeKTpUUECKHUE 3aPSIb.
P P bu6mmoreka [IOK
55 3apspKeHHBIC Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3anMoieiicTBus. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEI, UX 28 Henens
B3aUMOJICHICTBHE
MarnutHoe nosne. MaruutHoe mose 29 "enens
bubmuorexa [JOK
57 3eMIu ¥ ero 3HauYeHUe IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
58 OmneIT OpcTena. MarauTHoe nosne 29 menenss . bubnmoreka IJOK
3JIEKTPUYECKOIO TOKA. https://m.edsoo.ru/ff0ac1d2
59 MarauTHOE 1oJie KaTyIIK: ¢ TOKOM 30 menens  bubmmorexa [JOK
y ’ https://m.edsoo.ru/ff0ac3d0
[TpuMeHeHne IIeKTPOMarHuTOB B 30 menens
60 TeXHUKE. [[eficTBUSI MAarHUTHOTO TTOJISt bubmorexa HOK
' https://m.edsoo.ru/ff0ac74a
Ha TIPOBO/IHUK C TOKOM.
DNEKTPOABUTATEIH TIOCTOSTHHOTO 31 nenens
61 ToKa. lcrons3oBanue bubmuorexa [JOK

3H€KTpOHBHFaTeHeI>I~B TEXHHUYCCKHUX
YCTPOWCTBAX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c
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62

Omnbrtel @apasest. 3akoH
AJICKTPOMArHUTHON WHIYKITHH.
[IpaBuio Jlenma

31 "enens

63

Onexrporereparop. CriocoObt
MIOJTYYEHUS DIIEKTPUICCKOIM SHEPTUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
WCTOYHHUKAX SHEPTHH

32 "Henens

64

65

66

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHelIit ypok. Pabota ¢ Tekctamu
1o teme "TeroBbie ABICHUA"

32 "Henens

33 "Henens

33 "Henens

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTosTHHBII
ANEKTPUYECKUH TOK"

34 wenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "MaruutHsie SBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

34 wenens
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchbl
Mexannueckoe IBUKEHHE.
1 1 1 Henens
MarepuanpHasi TOUuKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1 1 Henens
MEXaHUYECKOTr'0 IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPIMOJIMHEHHOE bubnuoreka IIOK
3 P p 1 1 Henens 1
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 2 Henens
CKOPOCTH
IIpssMonuHEHOE PaBHOYCKOPEHHOE bubnuoreka IIOK
5 p p yerop 1 2 Henens 1
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1 2 Henens
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue
CKOpEHUS TeJIa IIPH Bbubmnorexa IIOK
7 yerop p 1 1 3 Heaens 1
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HaAKJIOHHOM MiI0cKoCTH"
Pemenne 3ama4d mo teme
8 1 3 Hepena
«HepaBHOMEpHOE TBUKEHHE)
Cso0Ooanoe nagenue teil. OIbITHI
9 1 3 Henens

Tanmunes



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

PaBHOMEpHOE ABMKEHUE 110
okpyxHoctH. [Iepuon u wactora

4 uenens

bubnunoreka LIOK

10 oOpamenus. JInHeiHas U yriioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
11 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE 4 nenens
12 [TepBrrit 3akon HeroToHa. Bektop 4 nenens bu6nmoreka [IOK
CHJIBL https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroToHa. 5 Henens bubmmoreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
14 Pemenue 3aa4 Ha pUMEHEHNE S Henens
Broporo 3akona HeroTona
15 Tperuii 3akoH HproToHa. S Henens bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
16 Pemenue 3aa4 Ha pUMeEHEHNE 6 Henens Bbu6mmoteka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
17 Cuna ynpyroctH. 3akow I'yka e E;ISSJ?/I//I&?:;(;E r(aszancaZ
18 Pemenue 3anay no teme «Cuna 6 Henmens
YOPYTOCTH»
19 JlaGopatopHnas pabora «OnpezneneHue 7 Henens bubmuoteka [IOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
7 venens bubnnorexa [JOK
20 Cua Tpenus ! https://m.edSO(])_.[ ru/ffoaf738
91 Pemenue 3amau mo teme «Cuia 7 Henens but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
99 JlabopaTtopHas pabota "OnpeneneHue 8 nemens bubnuotexa [JOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
23 Pemrenue 3amay mo reme "3aKOHEI 8 Henens but6mmoreka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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Hrrorona. Cuna ynpyroctu. Cuna

https://m.edsoo.ru/ff0afb8e

Tpenus"
Cuia TSOKECTH U 3aKOH BCEMHPHOTO 8 Henmens
24 TATOTEHUS. Y CKOpEHHE CB060pHOFO " bubmmorexa LIOK
- 7 CKOP A https://m.eds00.ru/ff0af044
aJICHUs
Pemenwne 3agau mo teme "Cuna 9 Hepens
25 TSDKECTU U 3§KOH BCEMHUPHOT'O ! bubmorexa LOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
26 [TepBas kocMHYECKasi CKOPOCTb. 9 Henens bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHOW TOYKHU. 9 nenens
97 AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILICHHUS
28 MowmeHT cuibl. LleHTp TsxecTn 10 nenmens
29 Pemenue 3apau no reme "MomMeHT 10 nenenst  BubGmuorexa IJOK
cunbl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOU pabOTE IO 10 nHepens
30 TeMe "MexaHquCIIEe BI/I)KGEI/IC bubmorexa [OK
. ”)I ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTponbras pabora mo teme 11 nenens
31 "Me:(I;HquCKfe BHOKCHUE bubmorexa HOK
Ny g ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiictue ten"
11 wenens  bubnmoreka [IOK
32 4 c tena. U cc :
MIYIRE TET MILYIBE CHITHL https://m.edsoo.ru/ff0b07fa
3aK0H COXpaHEHHUs UMITYJIbCa. 11 Henens
33 Yupyroe u Heynpyroe

B3aWMO/IEHCTBHE



https://m.edsoo.ru/ff0afb8e
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Permrennie 3agau mo reme "3akoH

12 nenens

bubnunorexa LIOK

34 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
35 PeakTuBHOE ABMKEHHE B IPUPOJE U 12 nenens
TEXHHUKE.
36 Mexannueckasi paboTa U MOITHOCTh 12 nepens | bubmnorexa [IOK
https://m.edsoo.ru/ff0b0a84
PabGota cHIIBI TSDKECTH, CHITBI 13 nenensts  bubmuorexa IIOK
37
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue 13 nenens
38 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAIILHOM MOBEPXHOCTH
39 CBsi3b DHEPTHUH U PAOOTEHI. 13 Henens
[ToTenuuanpHas Heprus
10 Kunerunueckas sueprus. Teopema o 14 wepenss  bubmmoreka IJOK
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
41 3aKOH COXpaHEeHUs SHEPTUH B 14 nenens
MEXaHHUKE
42 Pemrenue 3amau na temy "3akon 14 venens  bBubGmuorexa IJOK
COXPAaHEHHUs MEXaHUYECKON 3Heprun" https://m.edsoo.ru/ffOb12fe
KonebarenpHoe IBUKEHHE U €TO 15 nenens  bubmmorexa [JOK
43
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
44 OmnpeneneHue 4acTOThI U epHOa 15 nenens
KojeOaHui MasTHUKA
45 3aTyxaromue KojieOaHusl. 15 Henens  bubGmuorexa IJOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
46 MareMaTtryeckuil U Npy>KUHHBIA 16 Henens

MasaATHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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[IpeBpaiienue 3Hepruu npu

16 uepneins

47
MEXaHUYECKUX KOJIeOaHUSIX
Jlaboparopnas pabota «IIpoBepka 16 nenens
48 HE3aBHCHMOCTH IEPUOJIa KOJICOAHHIA bubnmnoreka HOK
Ipy3a, OABELICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexannueckue BojHbL. CBOWCTBA 17 uenens
49 MeXaHU4ecKuX BOJH. [IpononpHbIe 1 bubamorexa LIOK
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
50 MexaHuueckre BOJIHBI B TBEPAOM 17 nenens
tene. CelicMUYECKHUE BOJIHBI.
51 3ByK. Pacripoctpanenue u oTpakeHue 17 nepens
3BYyKa
59 I'pOMKOCTB 3ByKa U BHICOTA TOHA. 18 nenmens
AKyCTHYECKHUI PE30HAHC
53 VYbpTpa3Byk U HHGPaA3BYK B IPUPOJIE U 18 nenenst  bubGmuorexa IJOK
TEXHUKE. https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO 18 nenmens
54 TeMe "3aKOHbI COXPaHEHHS. brbmmorexa LTOK
https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneGaHus ¥ BOJTHBI"
KonTponbhas padbota no teme 19 nenens
55 "3akoHbl coOxpaHeHus. Mexanndyeckue
KoJieOaHus U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. 19 menens  Bubmmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 19 nenens
58 [IIkana 351eKTpOMarHUTHBIX BOJTH. 20 Henena  buGmmoreka ITOK

Hcnonn3oBanme SJICKTPOMArHuTHBIX

https://m.edsoo.ru/ffOb2fe6
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BOJIH JIJII COTOBOU CBS3H.

59

60

61

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JUTUHBI 3JIEKTPOMArHUTHOM
BOJIHEI

DneKTpOMarHuTHas MpHUpo/ia CBETA.
CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA
cBeTa

Uctounuku cBeta. [IpsimonuneitHoe
pacnpocTpaHEeHUE CBEeTA. 3aTMEHUs
Connua u JlyHsl

20 Henens

21 wenens

21 wenens

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb31d0

bubnunoreka LIOK
https://m.edsoo.ru/ffO0b3658

62

3aKOH OTpa)KE€HUs CBETA. 3epKaja.
Pemenue 3agau Ha npuMeHeHNE
3aKOHA OTPAXKCHHSI CBETa

21 wenens

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c4

63

64

[Ipenomnenue cBera. 3aKoH
MPEJIOMIICHUS CBETa

Pemenune 3amad mo teme
((HpeJ'IOMJ'IeHI/IC CBETa»

22 Henens

bubmuoreka [{OK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
Vcnonp30BaHueE MOHOTO BHYTPEHHETO
OTPa)KEHMsI B ONITHYECKUX CBETOBOJAX

22 wenens

bubmmoteka IIOK
https://m.edsoo.ru/ffOb3c5c

66

Jlaboparopnast paborta "HccnenoBanue
3aBHCHUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha

nn

rpaHule "BO3yX-CTEKIIO

22 wenens

67

68

Hcnonb30BaHne MOJHOTO BHYTPEHHETO
OTpa)kKeHHUs: CBETOBO/IbI,
ONITUKOBOJIOKOHHAS CBSI3b.

JImu3el. OnTHYecKas Cuia JIMH3bI

23 Henens

23 Henens

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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Pertennie 3agaud mo reme «Onrudeckast

https://m.edsoo.ru/ffOb3f2c

69 23 Henens
CHJIa JIMH3bD)
bubnunoreka LIOK
70 ITocTpoeHue n300pakeHUI B JIMH3aX 24 nenens
P P A https://m.edsoo.ru/ff0b44da
Jlaboparopuas pabota "Onpenencaue
71 box EHOI‘E aCETOSIHI/ISI u OII)TTquCKOﬁ 24 wenens buGnuorexa [IOK
YCHOTO pacetos ) https://m.eds00.ru/ff0b4206
CWJIBI COOMpAFOIIEH JINH3BI
bubnunoreka LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 24 nenens
P A https://m.eds00.ru/ff0b4684
eexThl 3peHus. Kak coxpaHuTh
73 Jled P P 25 Hepens
3peHue
Paznosxenue 6enoro cBera B CIEKTP.
OnbiTel HetoToHa. Crioxkenue bubnuoreka [{OK
74 25 Henens
CIIEKTpaJIbHBIX LIBETOB. [ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
OnBITHI IO Pa3NI0KEHUIO OEJIOT0 CBETa
B CMHIEKTP U BOCHPUSATHIO I[BETA bubnuoreka [{OK
75 p p H 25 Heneis 1
MpeIMETOB MPHU UX HAOIIOICHUU Yepe3 https://m.edsoo.ru/ffOc0e2a
L[BETOBBIE (DUIIBTPHI.
BonHoBbIe cBONCTBA CBETA:!
76 aucriepcus, HHTepepeHns u 26 Henend
T paKIus
77 OmnsiTel Pe3epdopaa u ruranerapHas 26 nenenss . bubnmoreka IJOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrymarer Bopa. Moxens atoma bopa 26 Hemens
79 Hcnyckanue 1 NOrIoLIEHUE CBETa 27 venenss  bubaunoreka IIOK

aromoMm. KBauTel. JIn"eiuaTeie

https://m.edsoo.ru/ff0c144c
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CIEKTpPbI

80 PannoakTHBHOCTE U €€ BHUIBI 27 wepens | bubmmorexa [IOK
A A https://m.eds00.ru/ff0c1672
81 Pemrenue 3agau o reme 27 nenens
«PagnoakTUBHOCTEY
82 Ctpoenue atomHOro sipa. Hykionnas 28 Henenss  bubGimoreka [IOK
MOJIEIb https://m.edsoo.ru/ffOc18ac
83 PannoakTrBHBIC IPEBPAIICHHUS. 28 nenent . bubnmnoreka IIOK
N3oTombl https://m.edsoo.ru/ffOclal4
Pemenwue 3a1aq mo teme: 28uenenst  bubmuoreka [JOK
84 " "
PannoaktuBHBIE IpEBpanicHUS https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnanga 29 Henens
SAnepHbie peakuu. 3aKOHbBI 29 Henens
86 COX paHeHIESI 3apsI0BOTO U MacCOBOTO bubmorexa LIOK
p p https://m.edsoo.ru/ff0c1c58
qHCcen
87 Pemrenue 3amau mo teme «SnepHoie 29 Henens
peaKIum
88 OHeprus cBsA3M aTOMHBIX szep. CBsA3b 30 Hemena  bubGmnoreka [JOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau mo teme "DHeprus 30 menens
CBs3U"
Peakmuu cuHTE3a M ICTICHUS SIIIEP. 30 Hemens = bubamoreka LIOK
90 .
Ncrounuku sHeprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Snepnas sHepreruka. Jlencreus 31 nenens
91 PaMOaKTUBHBIX U3ITyYEeHUH Ha KUBBIC
OpraHU3MBbI
92 [ToaroroBka Kk KOHTPOJILHOU paboTe MO 3l Henens  Bubmuoreka IIOK

TeMe "DJIEKTPOMAarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c223e
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DNEeKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBiaenus"

KonrponsHas pabora o teme 31 nenens
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanrtosnie gsnenus"
[ToBTOpEeHME, 0600IIEHHE. 32 "Henens
94 JIaGopaTtopHbIe PabOTEI IO KypC bubmmorexa HOK
patop N p ypey https://m.edsoo.ru/ff0c245a
"B3aumonericteue ten"
[ToBTOpenue, o6o0meHue. Pemenue 32 "Henens
95 ACUETHBIX U KaYECTBEHHBIX 3a/1a4 10 bubnuorexa [JOK
P | | 8 https://m.eds00.ru/ff0c2572
teMe "TerioBbIe MPOIEeCcChl
[ToBTOpenue, o6o0meHue. Pemenue 32 "Henens
96 ACUETHBIX U KaYECTBEHHBIX 3a/1a4 10 bubmorexa HOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'”
[ToBTrOopenue, o6o0menue. Pemenne 33 Henens
97 ACUETHBIX M KaYEeCTBEHHBIX 3a/1a4 10 bubnmorexa IOK
p https://m.edsoo.ru/ff0c2b30
teMe "KIIJ[ anekTpoycTtaHOBOK"
IToBTOpenue, 0000IIEHNE. 33 Hepens
98 JIa6o I;TO HBIE paOOTEI IO KYpC bubmorexa LHOK
" PATOPHbIC P " pey https://m.edso0.ru/ff0c2¢52
CBeTOBbIE SIBIICHUS
IToBTropenue, o6o0menue. Pabora ¢ 33 "enens
99 TEKCTAMH 110 TeMe "3aKOHBI bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢ 34 nenens
100 Tekcramu 1o TeMe "Konebanus u bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o0menue. Pabota ¢ 34 nenenss  bubnmoreka IIOK
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Tekcramu 110 TeMe "CBETOBBIE
sBJIeHUS"

https://m.edsoo.ru/ff0c3044

[ToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u

sanepHas pusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

* [leppimkuna .M. UBanoB A.M. ®usuka: 7 kinacc: 6a30Bbli ypOBEHb. Y UYeOHUK.
Mockaa. IIpocsemenne, 2023r.

* [lepprmkun .M. MBanoB A.W. ®usuka: 8 kiracc: 6a30BbIi ypOBEHb. Y YCOHHUK.
Mockaa. IIpocsemenne, 2023r.

* [leppimkun .M., I'yraux E.M., MBanoB A.U., [TerpoBa M.A. ®u3suka: 9 knacc:
0a30BbIl ypoBeHb. YueOHUK. MockBa. [IpocBemenue, 2023r.

COopHuk BompocoB U 3a7a4 k yueOHuky A. B. Ilepsimikuna, 7 kiaacc/ A. E.
Mapomn, E. A. Mapon, C. B. ITo3otickuii, O0I11eCTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO "J[PODA"

COopHHK BONIPOCOB U 3a71a4 K yueOHuKy A. B. Ilepsimikuna, 8 knacc/ A. E.
Mapomn, E. A. Mapon, C. B. ITo3olickuii, O011ecTBO ¢ OrpaHUUYEeHHOM
OTBETCTBEHHOCTHIO "J[PODA"

COopHuK BOonpocoB U 3a7a4 Kk yueOHuky A. B. Ilepsimikuna, E. M. I'ytHuk, 9
kiacc/ A. E. Mapom, E. A. Mapos, C. B. [To3oiickuii, O01iecTBO ¢ orpaHuYeHHON
O0TBEeTCTBEHHOCTHIO "JIPODA"

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

®du3zurka. 7 KJacc: CaMOCTOSTENIbHBIE M KOHTPOJIbHBIE pa0dO0THI K yueOHUKY A. B.
[leprimikuna/ A. E. Mapown, E. A. Mapow, [Ipocsenienue

®dusuka. 8 KJ1acc: cCaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOboThl K yueOHUKY A. B.
[lepsimkuna/ A. E. Mapown, E. A. Mapown, [Ipocsenienue

®dusuka. 9 Kjacc: caMoCTOsITeNIbHBIE U KOHTPOJIbHBIE paOboThI K yueOHUKY A. B.
[lepeimkuna, E. M. I'yrauk/ A. E. Mapon, E. A. Mapow, [IpocBemienue

®uzuka: Jluarnoctuueckue padoTel Kk yueOHuKy A. B. Ilepbimkuna "®usuka. 7
kiacc": yaeoHo-meToauueckoe nocooue/ B. B. [llaxmartosa, O. P. llledep, poda
®uszuka: Jluarnoctuueckue padboTel Kk yueOHuky A. B. Ilepoimkuna "®usuka. 8
kiacc": yueoHo-MeToanueckoe nmocoodue/ B. B. [llaxmatosa, O. P. llledep, HApoda
®usuka: [Inarnocruyeckue padotsl k yueOHuky A. B. Ileprimkuna, E. M.
['yrauk "®u3uka. 9 knace": yuebHo-metoaunueckoe nocooue/ B. B. [llaxmaTosa,

O. P. llledep, dpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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