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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMI0 U3YUYECHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIOIIMM [UJIsl  €CTECTBEHHO-HAYyUHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
npenocTaBiseT HauOosiee siCHble OOpas3lbl NPUMEHEHUS HAydyHOrO METOo/a
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEAINOJAraeT OBJAJCHHUE
CIIEIYIOUUMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETHPOBATH  JAaHHbBIE M  MCIHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00I11€00pa30BaTebHbIE MPOrPAMMBI, YTBEPXKAEHHOW pelICHUEM



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

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHKE TPEICTABICHUNA O POJIM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 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 MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SIBJICHUS U BBIMOJIHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NIECKOTO COACpKaHUA,
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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
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 PEKOMEH/IATEIIbHBINA XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KAI0IIEro MUpa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHnit. MexxayHapoHasi CUCTEMa €IMHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ OMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. ®duznueckue MpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OnpeneneHre UEHBI IeTIEHUs NIKaJIbl U3MEPUTEILHOTO TpUodopa.
2. H3mepenue paccTosiHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEA.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3mepeHue Ttemrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX MU X aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka guameTrpa aroMa METOAOM PsIOB  (C  MCIOJIB30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUSL.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe IBW)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SBnenne nHepuuM. 3aKOH HMHEpUMHM. B3anMMOJENCTBHE TeNl KAaK IPUYMHA
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. M3mMepenne cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnrogeHne MeXaHMYeCKOro IBUKEHHUS TeNa.
2. HM3mepenue CKOpOCTH NPSAMOIMHENHOTO IBUKECHUSI.
3. HaOmronenue siBneHus MHEPIUU.
4. HabmroneHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHue CKOPOCTA PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.

4. OmbBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTrypbl. [lepemaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH Ilackamns. [IHeBMaTHueckue
MaIuHbI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuenu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI Ha/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbD JIaBJIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenada maBneHHs KUIKOCTHIO U Ta30M.

3. Coolmiaronimecs: Cocyabl.

4. I'mapaBIr4ecKud mpecc.

5. IlposiBiaeHue nericTBus aTMOCHEPHOTO JIaBJICHUS.

6. 3aBHUCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI OT O0BbEMA MOTPYKEHHOM YacTH
TeJia ¥ INIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcnoBHE IJIaBaHUS TEJI: IMJIABAaHWE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHas IIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.

~



«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. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CHJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tea

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJl Hak1OHHOM TIIOCKOCTH.

4. V3yyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUM.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABMKEHHUS.
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10.
11.
12.
13.

HaGmonenune nuddysuu.

Habmroienue siBineHnii cMauMBaHMsI U KalWJUIAPHBIX SIBJICHUM.
Habiro1eHue TenaoBoro paciiupeHust Tel.

M3MmeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIAXKCHUU.

[IpaBuna n3aMepeHus TeMIepaTypsl.

Buns! Teruionepenayn.

OxJakieHue Ipy COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.
Habmronenue kuneHus.

HabmroieHue nocTostHCTBa TEMIEPATYPhI NPU TUIaBJICHUH.
Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOUIUE 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnoJsie. Hanpsxk€HHOCTh sieKkTpuueckoro mnoisis. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIenna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTosiHHBIE ~ MarHuThl.  B3aumoaelWCTBHE  MOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa po/ia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"a30BbIi pasps.
. U3mepenue cuibl Toka aMIIepMETPOM.
. I3MepeHune 3JIeKTpUYeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH CONpOTHUBIICHUM.
. BzauMojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

CoOopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKa.

N3mepeHue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CWIbl TOKa MpU TapaJJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHUCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. I3yueHue AercTBYSI MATHAUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3yueHue padoThl A1EKTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OmBITBI IO MCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaOmroneHnne MeXaHUYECKOro JBUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.
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8.
9.

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 TPSIMOJIMHENHOTO IBHXKEHUSL.
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 B3aUMOJICHCTBUU TEIL.

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.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIKCHUHU 03 HayaJbHOH CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHHUS NMPU PABHOMEPHOM JBIKCHHUHU Teja
110 TOPU3OHTAIBHON IMOBEPXHOCTH.



10. OnpeziesieHde  pabOThl  CUJIBI  YIIPYTOCTH MpPU  MOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydenune 3aKkoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEIHHOM JIBHIKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmogenue koneOGaHWil Ten TOJ JEWCTBUEM CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpeneneHue 4YacTOThl M MepuUoJa KoJeOaHW MaTeMaTU4YeCKOro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIEOaHHI MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. WccnenoBaHu€ 3aBUCMMOCTHU TIEpPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJia KOJIeOaHMI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMAarHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolcCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u JIynel. Otpaxenue ceta. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

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

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuntun gevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mognens ri1asa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lonmydyenue 6enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

L 0 N U W N e

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaXKEHUSI CBETOBOIO Jyya OT yria
najIeHusl.

2. M3yueHue xapakTepUCTHK M300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI COOMparOIIe
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. ONBITBI TIO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. AJb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaamoakTuBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOIO M MAacCOBOTO YHUCEN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BOoAOpoOaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uzinydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOmroneHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKoOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
U 0000mIeHUsT MPEIMETHOTO  COACPKaHWUSA W ONbITa  JEATEIIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipu M3yd4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMAaTU3UPYIOTCS BUbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUA TPUPOABl U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBACHATH (PU3NUYECKUE
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
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 METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUS

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

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

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESATEIbHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

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

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MUYECKOM HAayKd KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

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

— OCO3HaHHE IIeHHOCTH Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa 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
3HaHWM;

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
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEIbI;

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 (DM3UYCCKOM 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
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — 0oco3HaHME NePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
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 JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1elicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAaHHBIX U HAOJIIOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3U MPU H3YyYCHUH (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENILHO BBIOUPATH CIOCOO pelieHus y4eOHOW (u3MUecKoit
3aaun (CpaBHEHHE HECKOJBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIM
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALMM WA JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOMU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEACTABICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX/1aeMOW TeMBbI U
BBICKA3bIBaTh HJICW, HAIlCJICHHbIE HAa pPELICHHE 3aJauyd M MOJepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
IHajora, OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MMO3UIIHN;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOW (hU3UIecKon
pobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJMMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTEHO COCTaBIISATh AITOPUTM pelieHus: (pU3ndecKkon 3a1auu win
IlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIE pe3yibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JIBMXKEHUE, HWHEpIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHMYECKON SHEpPruu) MO ONMHMCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXHUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TENT U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
00O3HAYEHUA M EIUHUIBI (PU3UYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs cuil (BAOJIb OJHOM mpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TOE€ TPaBUJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MUECKUE SIBICHHUS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh MIPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTH OOBsICHEHUE M3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENUYMHBI B (HOPMYJIBI U TMPOBOJIUTH PACUEThI, HAXOAUTH CIPABOUYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEANnoJIoKEeHUe  (TUIOTe3y),  pa3inyarb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JIeiaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYA0BaHMUS,
3aMKChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPAaTypbl C HCHOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPHUOOPOB C YYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONTPUKOCHOBEHUS TEJI, CHIIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIECH CUIIBI OT 00BhEMA
MOTPYKEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEN0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUECKHX BEJIUYMH B BUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JEHCTBYyIOIIas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUHU: TIpU
BBINIOJITHEHUM HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1a00paTOpHbIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUINBI JCWCTBUA HW3YYCHHBIX TPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX ABJICHHN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh NMPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBHUM C ITOCTABJIECHHBIMM 3aJladaMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, UCTIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KarolleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJICHUSI B aTMocdepe, JIEKTPUYECTBO KMUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMMCHIBATh U3yYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOrO JCHCTBUS TEIJIOBOU
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH ONHCAHUM TPABUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKkTepU30BaTh CBOMCTBa Tes, (PU3MUYECKHE SBICHUS W MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpPUH
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHUSI JHEPTHHM, IpU OSTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU TOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bU3YEeCKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIomaan €€ TMOBEPXHOCTH, DJJIEKTpHU3alus TEl W B3aUMOJCHCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpOBAThH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTb
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BETUYUH (yIeibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK JIIEKTPHUUYECKOW HHEPIUHU, 3JIEKTPOOCBETHTEIIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuooOpbl O CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX



Henen ¢ nociaeAoBaTeNIbHbIM U MapaulesIbHbIM COEAMHEHUEM 3JI€MEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHnsi 0€30MacHOCTH MpU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTh  HH(POPMAIHIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BATh NP BBIMOJHEHUN YUCOHBIX 3a/IaHUIM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTepHET, BIaneTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ComepKaHWs, B TOM 4YHCIAE TNYOJIMYHO TIPEACTABISATH PE3yJIbTaThl
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NIEATCILHOCTH, TP 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYECCKUX
MPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, nedopmanus
(ympyrasi, mjacTU4eckas), TpPEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTbD,
CHEKTPbI MCIyCKaHUs U MOIVIOIIEHUs, alib(a-, OeTa- U raMma-u3Iy4eHuUs,
U30TOIIbI, IIEPHAsE YHEPTETHUKA,;



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHEHMHOE paclpoCTpaHEHHEe, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIyYEHUS ) 0 ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH>KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paavuoaKkTUBHBIA (DOH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE HU3ITYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHMW3M YEeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCTIONIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BeC Tejla, HMMMOYJIbC Tejla, HMIYJIbC CHJIbI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEePHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHbBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yys 3aKOH COXPAaHEHHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMIIYJIbCa, 3aKOHbl OTPaKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELICHUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh IPAaBWIBHOCTh MOPSAJIKA
IIPOBEICHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3MUecKux CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpUoAa KojeOaHUN Npy>KMHHOTO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIbHOTO PHOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCITOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBHCHUMOCTHb IIYTH OT BPEMEHU



Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMIICHUs OT yria
NaJieHus): T[UIAaHUPOBATh HCCJIENIOBAHUE, CAMOCTOSTENIbHO COOUpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PABHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja coOuparomed JIMH3bI, pPaJUOAKTUBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJia TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000Opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOI, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUH MW  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEIICHWH Yy4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJIs
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU oOpalleHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370pOBbS U COOMIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIIUPYSI TOMCKOBBIN 3allpoc, HAXOIUTh
IYTH ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIBHBIX UCTOYHUKOB;

MCITOJIB30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTEpHET, BinafeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa

1.1 ®dusuka - HayKa o MPUPOe

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

http://school-
collection.edu.ru https://n-

t.ru/nl/fz/ http://physics-
regelman.com/

1.2 dusnueckue BEITHUUHEI

1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
http://physics-

regelman.com/
https://college.ru/fizika/

https://fiz.1sept.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/

Hroro no pasaeny

6

Paspnen 2. [lepBoHayabHbIE CBEACHHS O CTPOCHHH BellleCTBA

2.1 CrpoeHue BemiecTBa

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



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://n-t.ru/nl/fz/
https://n-t.ru/nl/fz/
http://physics-regelman.com/
http://physics-regelman.com/
https://m.edsoo.ru/7f416194
http://physics-regelman.com/
http://physics-regelman.com/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://m.edsoo.ru/7f416194
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/

2.2

2.3

JIBU>KeHUE U B3aUMOJICHCTBUE YaCTHIL
BeIIecTBa

ArperaTHble COCTOSIHHS BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/

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

https://fipi.ru/
https://vpr.sdamagia.ru/

http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/

Hroro no paszneny

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHu4ecKkoe JBHKEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/

3.2

WNuepus, macca, IOTHOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
https://fipi.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://m.edsoo.ru/7f416194
https://fipi.ru/
https://vpr.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://m.edsoo.ru/7f416194
https://fipi.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/

3.3 Cuna. Bunsl cun

Hroro no pasneny

14

21

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-
regelman.com/
https://vpr.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

41 asnenue. llepenaya naBneHust TBEpABIMU

TCJIaMU, ) KUJKOCTAMHU U Ira3aMu

4.2 JlaBneHue XUIKOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://physics-
regelman.com/
https://fipi.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-regelman.com/
http://physics-regelman.com/
https://vpr.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/

4.3

4.4

ATmocepHoe naBieHue

HeﬁCTBHe KHUIAKOCTH M ra3a Ha HOFPY)KéHHOG
B HUX TCJIO

Hroro no pasneny

21

http://physics-
regelman.com/
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/

https://fipi.ru/

Pa3nes 5. PaGora n MoIHOCTD. JHEprus

5.1

5.2

PabGora u MOIIHOCTb

[IpocTeie MexaHU3MBI

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
http://physics-
regelman.com/
https://fipi.ru/

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



http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://m.edsoo.ru/7f416194
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://fipi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://fipi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://m.edsoo.ru/7f416194

http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/

https://fipi.ru/

5.3

Mexanunyeckas SJHeprus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

12

68

12

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/



http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://fipi.ru/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/

8 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3pgean 1. TensioBbIe IBJICHUSA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

CrtpoeHnue u CBOICTBA BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru
http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/

https:/fipi.ru/
https://resh.edu.ru/

1.2

Tennossle mporeccsl

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-
regelman.com/

https://fipi.ru/
https://resh.edu.ru/

https://vpr.sdamgia.ru/



https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://vpr.sdamgia.ru/

Hroro no pazneny

Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbIE SIBJICHUS

28

2.1

DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela
U UX B3aHMOJICIICTBHE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://resh.edu.ru/

2.2

2.3

[ToCTOSTHHBIN 3JIEKTPUYECKHI TOK

MaruuTHbIe SIBJICHUS

20

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-
regelman.com/

https://fipi.ru/
https://resh.edu.ru/

https://vpr.sdamgia.ru/

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

http://school-
collection.edu.ru
http://www.fizika.ru/
https://fiz.1sept.ru/

http://physics-



https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://vpr.sdamgia.ru/
https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://fiz.1sept.ru/
http://physics-regelman.com/

regelman.com/

https://fipi.ru/
https://resh.edu.ru/

https://vpr.sdamgia.ru/

bubmuoreka [JOK

24 EKTPOMATHHTHAS HHAYKUHS 4 https:/m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB ITO IIPOTPAMME 68 14.5



http://physics-regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://vpr.sdamgia.ru/
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3zgen 1. Mexannueckue siBJICHHUA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

1.2

Mexanuueckoe JBMXEHUE U CII0COOBI €ro
OIMIKMCaHUuA

BzauMmoaericTBue Tei

10

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
https://fiz.1sept.ru/
http://physics-
regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-
regelman.com/
https://fipi.ru/
https://resh.edu.ru/

https://phys-



https://m.edsoo.ru/7f41a4a6
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://fiz.1sept.ru/
http://physics-regelman.com/
http://physics-regelman.com/
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https://resh.edu.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
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https://n-t.ru/nl/fz/
http://physics-regelman.com/
http://physics-regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://phys-oge.sdamgia.ru/

1.3 3aKOHBI COXPAaHEHHS

10

oge.sdamgia.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
http://physics-
regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/

Hroro no pazneny

Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI

40

2.1 Mexannueckue KoneOaHus

2.2 MexaHnueckne BOJIHBI. 3BYK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://college.ru/fizika/
http://kvant.mccme.ru/

https://fipi.ru/
https://resh.edu.ru/

https://phys-



https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://physics-regelman.com/
http://physics-regelman.com/
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https://resh.edu.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://resh.edu.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://college.ru/fizika/
http://kvant.mccme.ru/
https://fipi.ru/
https://resh.edu.ru/
https://phys-oge.sdamgia.ru/

Hroro no pazgeny 15

Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

oge.sdamgia.ru/

31 DIIEKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMTHBIC BOJIHBL

Hroro mo pazueny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI 6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

http://school-
collection.edu.ru
http://www.fizika.ru/

https:/fipi.ru/
https://resh.edu.ru/



https://phys-oge.sdamgia.ru/
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http://school-collection.edu.ru/
http://www.fizika.ru/
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https://resh.edu.ru/

https://phys-
oge.sdamgia.ru/

4.3

Pasnoxenue 6eoro cBera B CIEKTP

Hroro no pasaeiny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
https://n-t.ru/nl/fz/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/

Pa3nea 5. KpanroBble ABJIeHUSA

5.1

5.2

I/ICHYCKaHI/Ie " MOTJIOMICHHUE CBETA aTOMOM

Ctpoenune aTOMHOTO sipa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
http://www.fizika.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
https://fiz.1sept.ru/
https://n-t.ru/nl/fz/
https://resh.edu.ru/

https://phys-
oge.sdamgia.ru/
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https://phys-oge.sdamgia.ru/
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https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/

5.3 SnepHble peakuu

Hroro no pasaciny

17

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb

[ToBTOpenue u 00o0IIEHUE COEPIKAHUS

6.1
Kypca pusmku 3a 7-9 xnacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
http://school-
collection.edu.ru
http://www.fizika.ru/
https://college.ru/fizika/
https://fiz.1sept.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://physics-
regelman.com/
https://fipi.ru/
https://resh.edu.ru/
https://phys-
oge.sdamgia.ru/

Hroro no pazneny



https://m.edsoo.ru/7f41a4a6
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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https://m.edsoo.ru/7f41a4a6
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http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne JlaTa
/i Tema ypoka Beero KoHTpoJbHbIe IIpakTH4eckue A —
padoTshI padoThI
1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS
du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
4 Jlaboparopnas padota "OnpeneneHue neHsl 1 1
JeTICHHSI IIKAJIBI U3MEPHUTEIBHOTO Mprbopa”
5 Metoapl HayuHOro no3HaHusa. Onucanue 1
(U3NYECKUX SIBIICHUH € TOMOIIBIO MOJETeH
6 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB MajbIx Ten"
Crpoenne Bemectsa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
BelIeCTBa
8 JIBM>KeHUE YacTHIl BEIIECTBA 1
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA 1
OCoOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.
11 O606menue no pa3aeny «llepBoHadanbHbIe 1

CBCACHUA O CTPOCHUU BCIICCTBA»




Mexanunueckoe aBrKeHUEe. PaBHOMepHOE U

12 HEpPaBHOMEPHOE JIBIKEHUE

13 Ckopoctb. Enunnnsl ckopoctu

14 Pacuer nmyt u BpeMeHH BY)KCHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 [InoTHOCTB BemniecTBa. PacueT Macchl u
o0BeMa Tesa 1o ero MIOTHOCTH

17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTU TBEPIOIO TEJIA»

18 Permtenue 3agaud mo reme "IMoTHOCTE
BemecTna"

19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
Jlaboparopnas padota «3yuenue

20 3aBHCUMOCTH pacTsoKeHHs (1edopMarivm)
MIPYXUHBI OT MIPUIIOKEHHOUN CHUITBI»

21 SBnenne Tarorenus. Cuia TSKECTH
CBsi3b MEX]y CUJION TSKECTH U MaCCOH

22 tena. Bec Tena. Pemenne 3anay mo teme
"Cuna Tspxectu"

93 Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
duznyeckue XxapakKTepUCTUKHU TUTAHET

24 Nsmepenne cuit. JluHamomeTp

25 Bec tena. HeBecoMocTh

26 CrnoxxeHue IByX CHJI, HallPaBJIECHHBIX 10
OJIHOM mpsiMoi. PaBHOAECHCTBYIOMIAS CUIT

27 Pemrenue 3amgau no reme




"PaBHoneiicTByromas cui"

Cuna tpenus u €€ Buabl. TpeHue B Ipupojie

28
U TEXHUKE
JlaGopaTtopHas paborta «3ydueHue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbXKEHUSI OT
CHJIBI JIaBJICHUS U XapaKTepa
COIPUKACAIOLIUXCS TOBEPXHOCTE»

30 Pemenue 3aa4 Ha onpezeneHue
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padpuueckoe m3ob0pakenne crn», «CUIb»,
«PaBHOZIEMCTBYIOIIAS CUI»

KonTponbhas pabota mo Temam:

39 «MexaHunueckoe qBUKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue crn, «CHbh»

33 Hasnenue. CriocoObl yMEHbIIEHUS U
yYBEJIUYEHUS 1aBICHUS

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a
oT 00B&Ma, TeMIepaTypsl

35 [Tepenava naBneHust TBEPIBIMU TEIAMH,
KUIKOCTSMHU U razaMu. 3akoH [lackans

36 JlaBiieHre B )KHIIKOCTH U ra3e, BBI3BAHHOE
JEHUCTBUEM CUJIBI TSHKECTH

37 Pemenne 3anau mo teme «Jlapnenue B
XKUJKOCTH U raze. 3akoH [lackams»

38 Coobmarommuecst Cocy bl

39 I'unpaBnuueckuii npecc




Manomerpsl. I1opiHEBON KUIKOCTHBIN

40
Hacoc

41 ATmochepa 3eMiIH U IPUIKHBL €
CYLIECTBOBaHMS

42 Bec Bo3ayxa. ATMocdepHoe naBiieHre

43 N3mepenue armocheproro nasienus. Onpit
Toppuuennu

44 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT
BBICOTBI HaJl YDOBHEM MODSI

45 Bbapomerp-anepoun. AtmochepHoe gaBieHne
Ha pa3jJIu4HbIX BbICOTAX

46 Pemenwue 3amaq mo Teme " AtmocdepHoe
nasieHue"

47 JlelicTBHE KUAKOCTH U Ta3a HA OTPYKEHHOE
B HUX T€J0. ApXHUMe0Ba cuila
JlaGopatopHas pabota «OnpezneneHue

48 BBITAJIKUBAIOLLEH CUJIBI, JEUCTBYIOLIEN HA
T€JI0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnast pabota 1mo Teme

49 «HccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE OT 00BbEMA MOTPYKEHHOH B KUIAKOCTh
YacTH Tella

50 [TmaBanue Ten
JlaGopatopHnas pabora "KoHcTpynupoBaHnue

51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKHU U
onpeJereHue e€ rpy30no bEMHOCTH"

59 Pemenue 3agau no remam: «IlnaBanue

cynoB. BoznyxomnaBanuey, «/laBnenue




TBCPABIX TCJI, )KI/I[[KOCTef/'I u rasoB»

Kontponbnas padota mo teme «/laBienue

53 TBEPJIbIX TEJ, )KUJIKOCTEU U Tra30B»

54 Mexanunyeckas padbora

55 MomiHocTts. EquHuIibel MOIIHOCTH

56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BUBaEeMOM MpHU MOBEME 10 JecTHUIIE"

57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 Jlaboparopnas padota «Vccienopanue 0.5
YCJIOBHI paBHOBECHS pblyara

59 Pemenue 3agau nmo reme «Y cioBus
PaBHOBECHSI pblyara
Koaddunment nonesnoro necTpust

60 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KI1/[ HakIOHHON MIOCKOCTH»

61 Pemenue 3ama4a no teme "Pabora,
MotrHocTh, KIT/"

62 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHIMATbHAsl SHEPTUS

63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU
YPpOK-3KCIIEpUMEHT MO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHE

64 N3MEHEHUS KHHETUYECKON U NOTEHIIHAILHOMN 1
SHEPTHH MPHU CKATHIBAHUH TEJIA IO
HaKJIOHHOM TI0CKOCTH"

65 Kontponbnas padota nmo teme «Pabora u




MOILHOCTb. DHEPIUsI»

PesepBHbIit ypok. PaGora ¢ TekcTamu mo

66 1
Teme "MexaHnueckoe JIBUKeHHe"
PeseprHbIitl ypok. Pabora ¢ TekcTamu mo

67 teme "JlaBineHue TBEPABIX TEII, KUIAKOCTEH 1 1
razos"

68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MontHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHTpoJbHbIe IIpakTH4eckue e ——
padoTbI padoThbI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSTHUI BeIllecTBa
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha 1
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1
5 CmaumnBaHue U KaMWUISIPHOCTb. 1
IToBEepXHOCTHOE HATSIKEHUE
7 TemoBoe pacmupeHue u cxaTmue 1
3 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1
BHYTPEHHEHN SHEPTrUU
10 Buasl Tenonepenaun 1
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HCIIOJIb30BaHNUE TEIUIOBBIX CBOIMCTB BEIIECTB 1 1
Y MaTepUasoB B IIEJAX dHEprocoepexenus"”
12 KommuectBo Temnorel. Y neapHas 1




TCIIJIIOEMKOCTD

13

14

VYpaBHEHHE TEIIIOBOTO OanaHca.
TernooOMeH U TEIIOBOE paBHOBECHE

JlabGopaTopHas pabora "HccienoBanue

SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOJTHOM Y Tropsiueit BoAbI"

15

Pacuer xonuuecTBa TCIIJIOTHI, HGO6XOZII/IMOFO
JIs1 Harpe€BaHus TCJjia U BBIACIIICMOTI'O UM
IIpHU OXJIAXKICHHUHA

16

17

18

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
yACIBHOU TEIJIOEMKOCTH BemecTBa"

OHeprus ToIIMBA. Y IeJbHas TEIJIOTa
CropaHusl
[InaBnenue u oTBepIEeBaHUE

KpUCTAJUNINICCKUX TCII. VY aenpHas TemioTa
IIJIaBJICHUA

19

20

21

22

JIaGoparopnas padora "Onpenenenne
paTopHas p P
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Ucnapenue

Kunenue. Y nenpHas tennora
napooOpazoBaHMsI U KOHJICHCALIUH.
3aBUCUMOCTD TEMIIEPATyphl KUTIIEHUS OT
aTMOC(EepHOTO AaBJICHUS

BnaxxnocTs Bozmyxa. JlabopaTopHast pabota
"OnpeneneHne OTHOCUTENbHOM BIAKHOCTH
BO3ayXa"

23

Pemenue 3amau Ha onpeeneHne BIaKHOCTH




BO3/yXa

[TpuHIKIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [TapoBast TypOuHa. J|BUrarensb BHyTPEHHETO
cropanus

25 KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEJIH U 3alllUTa OKpYKarolel cpeibl

26 3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU
B TEIUIOBBIX IpolIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME

27 "TemnnoBsie sBieHus. MzmMenenue
arperaTHbBIX COCTOSIHMH BeriecTa"
Kontposnbnas padota mo teme "TermmoBbie

28 sBiieHUs. lI3MeHeHune arperaTHbIX COCTOSIHHIMA
BemecTsa"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B

30 Ypok-uccrnenoBanue "IIeKTpU3AIMS TEI
MHIYKIMEH U IPU CONPUKOCHOBEHUH"

31 B3aunmMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 anekTpudeckoro nois. [punuun
CYNEPIIO3UIINH HJIEKTPUUECKHUX MOJIeH

33 Hocutenu snekTpudeckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHne atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH
COXPaHEHHUS INEKTPUUYECKOTO 3apsia

35 Pemrenue 3a1au Ha mpUMEHEHUE CBOMCTB




QJICKTPHUYCCKUX 3apsa10B

DIJIEKTPUYECKUH TOK, YCIOBUS €0

36 cymiectBoBanus. IcTOUHUKH
AJIEKTPUUECKOTO TOKA

37 JIeficTBUS SJIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
JADTICKTPUKH"

39 DNEKTPUUECKHUNA TOK B METAJUIAX, JKUKOCTSIX
U Ta3zax

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH

41 Cuna toka. JlabopaTopHas pabora 0
"U3mepenue u peryiupoBaHue CUIIbl TOKA" &
DnexTpuueckoe HanpshkeHue. BonbTmerp.

42 Jlaboparopras pabota "M3mepenue u 0.5
peryaupoBaHue HanpsoKeHUs "

43 ConpoTuBieHne MPOBOAHUKA. Y IEIBHOE
COIPOTHBIICHUE BEIIECTBA
Jlaboparopnast pabota "3aBUCHMOCTH

44 INMEKTPUIECKOTO CONIPOTHUBIICHHUS
MIPOBOHHKA OT €T0 JJTUHBI, TIOIIA TN L
MONEPEYHOr0 CeYeHusl U MaTepuana"

45 3aBUCHUMOCTB CHJTBI TOKA OT HAITPSKCHHS.
3akon OMa 1t y9acTKa 1enu
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCHMOCTH CHJIBI TOKA, HIYILIETO Yepe3 1

PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”




47

IlocnenoBaTenbHOE B napajjicJIbHOC
COCAUHCHUA ITPOBOIHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSDKEHUHN IIPU
MOCJIC0BATEIIbHOM COSIMHCHUY JIBYX
pe3uctopoB"

49

50

JlaGopatopHnas pabora "IIpoBepka mpasuia
AJI CUJIBbI TOKA IMPH MapaljICJIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3aKOHA Owma
AJI pa3JIndHOro COCAMHCHUA IIPOBOJAHUKOB

o1

PaGoTa 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA.
3axoH /xoynsa-JleHna

52

53

54

JlaboparopHnast pabota "Ornpenenenue
paboThI U MOILITHOCTH AJIEKTPUYECKOTO TOKA"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIeKTpHUECKOl sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela
" uX B3aumoaercTBus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

55

KonTponbhas pabota no teme
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela
" uX B3aumoacucTBus. I1ocTosSHHBIN
AIEKTPUYECKUN TOK"

56

IlocTosTHHBIC MAarHUTEI, KX B3aMMOJICHCTBHE

S7

VYpok-uccnenosanue "M3ydyenne nonei




HOCTOSTHHBIX MAarHuToB"

58

59

MaruutHOe 1ojie. MarHuTHoeE I1oj1€ 3eMIIH U
€ro 3HadeHue g )KU3HU Ha 3eMIe
OnbIT OpcTeaa. MarautHoe nose

SJICKTPHUYCCKOI'0 TOKa MarauTHoOE T10J1e
KaTylK1u ¢ TOKOM

60

[IpuMeHeHue 37eKTPOMArHuTOB B TEXHUKE.
Jlaboparopuas pabota "M3ydeHue aeiicTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

61

DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aieKTpoiBUraTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota "KoncTpynpoBaHue u
u3ydyeHue paboThl AJIeKTpoiBUraTesns"

62

63

64

OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna

Onektporerepatop. CriocoOb! MoTydeHHs
ANEKTPUUYECKON SHEPTUU. DNEKTPOCTAHIINU
Ha BO300HOBIIEMBIX UCTOYHUKAX OHCPTIUn

[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEMe
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme
"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"

66

67

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "TeroBsie siBiIeHUS"

PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
teMe "[1oCTOsSHHBII 2neKTpUUecKnil TOK"

68

PeseprubIit ypok. Pabora ¢ TekcTamu mo




TeMe "MarautHele SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHnTpoJbHbIe IIpakTHYeckue e ——
padoThI padoTsbI
1 Mexannueckoe aBuxeHnue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOT0 JIBMXKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1
4 HepaBHoMepHOE NPAMOIMHENHOE ABUKEHHE. 1
CpenHsisi © MTHOBEHHAs1 CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHUE
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1
JIIBMOKEHUH 10 HAKJIOHHOM IIOCKOCTH"
8 Coboanoe nagenue ten. OnbiTel [Nanumnes 1
PaBHOMeEpHOE BHKEHNE TIO OKPYKHOCTH.
9 [Tepuon u gactoTa oOpamnieHus. JluneitHas u 1
yIJI0Basi CKOPOCTU
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 IIepsbiit 3axk0oH Hbprotona. Bektop cuisl
12 Bropoii 3akon HerotoHa. 1

PaBHopelicTByIOIIAsA clita




13

Tpertunit 3akon HetoTona. Cyriepno3uiust Cuit

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB

14 Herorona

15 Cwita ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuina ynpyroctu»

17 JlaGopaTtopHas padora «OnpeneneHue
YKECTKOCTHU MIPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cumna TpeHUs»

20 JlaGopaTtopHast pabora "Ornpeznenenue
Kod(duUIIMeHTa TPEHUS CKOIBKCHHS "

21 Pemenue 3anay no teme "3akons! HproToHA.
Cuia ynpyroctu. Cuna tpenus”

99 Cuita TSKeCTU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUs
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHeyHas
cuctema). ['amaktuku"

24 Pemenne 3amau no teme "Cuia TSHKECTH U
3aKOH BCEMUPHOTO TATOTEHUA"

o5 [IepBas kocMHuueckas CKOPOCTb.
HesecomocTs u nieperpysku
PaBHOBecue MaTepraIbHOM TOUYKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPJOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpallleHus

27 MowmenT cuibl. LlenTp TspkecTn




Pemenne 3aga4d mo reme "MOMEHT CHJIBL.

28
Lentp TsxecTn"
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

29 "MexaHn4YecKoe JBUKEHHE.
Bsaumoneiicteue ten"
KonTponbhas pabota no teme

30 "MexaHn4ecKoe IBUKEHUE.
Bsaumoneiictsue ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH

31 COXPaHEHHMsI UMITyJIbCA. YTIPYroe U
HEYIIPYroe B3auMOIHCTBUE

32 Pemenue 3amgau o teme "3akoH coXpaHEHUS
uMITynbca'

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"

34 Mexanuueckasi paboTa U MOLTHOCTb

35 PaboTa criIbl TSDKECTH, CHITBI YIIPYTOCTH U
CHUTBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue

36 paboTHI CHJIBI TPEHHSI TPH PABHOMEPHOM
JBY)KEHUH TEJa 10 TOPH30HTATEHON
TIOBEPXHOCTHY

37 Cs13b sHepruu u paboTsl. [loTeHnnanpHas
SHEprus

38 Kunernueckas sueprus. Teopema o
KUHETHYECKOU IHEPTUU

39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE

40 JlaboparopHnas pabota «3ydeHue 3akoHa




COXpPAaHCHUA SHCPIrUM»

KomnebarenpHoe ABUXEHUE U €T0

4 XapaKTEePUCTUKU

42 3aryxaromue KojaebaHus. BeiHyK1eHHbIE
kosebanus. Pezonanc

43 MareMaTHuecKuil U NPy KUHHBIM MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOAA

44 KoJIe0aHUM OT )KECTKOCTHU MPY>KUHBI U MaCChI
rpy3a»

45 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJICOaHMIX
JlabopaTtopHas pabota «OrnpeneneHue

46 4acTOTHI U NIEPUO/A KOJIeOaHU NPYKUHHOTO
MasITHHKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHo/ia Koiebanuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa

48 MexaHu4ecKux BoJH. [IpononbHbIe U
MOTIEPEYHBIE BOJIHBI

49 Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 VYpoxk-koHpepenuus "YapTpa3ByK u




UH(Pa3BYK B IPUPOJE U TEXHHUKE"

54

55

56

[ToaroToBka K KOHTPOJIBHON pabOTE MO TEMe
"3akoHbI coxpaHeHusl. MexaHuueckue
KoJie0aHusl U BOJHBI"

KoHTposbHast pabota 1o Teme "3akoHbI
coxpaHeHus. MexaHndyeckue KoyiebaHus u
BOJIHBI"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

57

58

59

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
cBs3u"

Ypok-uccnenosanue "M3ydyeHne cBOICTB
9JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MoOMIIBHOTO TenedoHa"

60

Pemenne 3a1a4 Ha OonpeCaACIICHUEC YaCTOTEI U
JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

61

62

63

DIIEeKTpOMarHuTHas Ipupoja CBETa.
CxopocTts cBeTa. BomHOBBIE CBOWCTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTtpaHeHue cBera. 3atMeHus CoHua u
Jlynb1

3aKoH OTpa)keHus cBeTa. 3epkana. Pemenne
3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKECHHUS
CBETa

64

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS




CBCTa

[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.

65 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO
OTpa)KEHHsI B ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHas pabota "HcciaenoBanue

66 3aBHCUMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
cTekno""

Ypok-koHpepennus "Hcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHYECKas CUila JTMH3BI

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX
JlaGopaTtopHast pabota "Onpeznenenue

70 (OKYCHOT'O pacCTOSHUS U ONITUYECKOM CHIIBI
coOuparorien TUH3bI"

71 VYpok-koHpepenius "OnTudyeckue TMH30BbIE
npuOopsr"

72 I'na3 xak ontuyeckas cucrema. 3peHue

73 VYpok-koHpepenmus "Jlepextsl 3penus. Kak
COXpaHMTH 3peHue"

Paznoxenue 6enoro ceera B criekTp. ONbITHI

74 Hprorona. CiokeHue CreKTpalbHbIX IIBETOB.
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO

75 pasioKeHUIo 0eI0ro cBeTa B CIIEKTpP U

BOCIIPHSITHIO I[BETA MTPEIMETOB TPH HX
HaOJIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"




Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: Iucriepcus, uHTephepeHIus u
nudpakmus"

77 OmnwiTel Pe3epdopaa v ruranerapHast MoJIeb
aToMa

78 [Toctynatel bopa. Monens aroma bopa

79 Hcnyckanue v MoryionieHue CBeTa aTOMOM.
KBantbl. JInHeyaTbie CIEKTPHI

80 Ypok-npaktukym "HaliroieHne CrieKTpoB
UCITyCKaHUs"

81 PagyoakTuBHOCTE M €€ BUIBI

82 Crtpoenue aToMHoro siapa. Hykinonnas
MOJIETh

83 PanuoakTuBHBIEC IpeBparieHus. M30Tombl

84 Pemenue 3amau nmo treme: "PagmnoakTuBHEBIE
peBpalicHus "

85 [Tepuon monypacmana

86 Ypok-koHdepenuus "PagroakTuBHbIE
U3ITy4eHUs B IPUPOJIE, METUITNHE, TEXHUKE"

87 SnepHble peaknn. 3aKOHbBI COXPAHEHUS
3aps0BOrO U MacCOBOTO YHCEN

88 DHeprus CBA3U aTOMHBIX sijiep. CBs3b MacChI
U DHEPTHH

89 Pemenne 3angau no reme "Anepueie peakuuu”

90 Peakniuu cuHTE3a M IETICHUS sATEP.
Nctounuku sHeprun CosHIa U 3BE311

91 VYpok-koHdpepenuus "SnepHas sHepreTUKa.




JleficTBHS paguOaKTUBHBIX U3JIy4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
92 "DJIeKTPOMarHuTHOE TOJIE.

DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
sBiaeHus"

KonTponbhas pabota no teme
93 "DIeKTPOMarHuTHOE TOJIE.

DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
saBieHus"

[ToBTOpenue, 0600meHNe. JlabopaTopHbIe

94
paboTsl o Kypcy "B3aumoneiictBue Ten"

IToBTOpenue, 0600IIeHNE. Permenue
95 pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 M0 TeMe
"TenoBsie nporecch”

[ToBTOpenue, 06061meHue. Pemenue
96 pacYeTHBIX U KaYeCTBCHHBIX 33J1a4 110 TEME
"KIIJI TermoBsIX aBurarencii”

[ToBTOpenue, 0606meHue. Pemenue
97 PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TCMC
"KIII anexTpoycTaHOBOK"

[ToBTOpenue, o606menHue. JlabopatopHbie

98
pabotsl 1o Kypcy "CBeToBble siBIEHUS"
[ToBTropenue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B
MexaHuke"

100 [ToBTOpenue, 0600meHue. Pabora ¢

texctamu 110 Teme "Konedauusa 1 BoIHE!"




[ToBTopenue, 0600menune. Padora ¢

101 1
TekcTamMu 1o TemMe "CBeTOBBIC SBJICHUA"
[ToBTopenue, 0600menune. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u sijiepHast 1
¢duznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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