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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHuUs COCTABIIEHA Ha
OCHOBE TNIOJIOXKEHUII W TpeOOBaHUM K pe3yibTaTaM OCBOEHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHOM MmporpaMmsbl, npeactaBieHHbix B ®I'OC 000, a taxxke
yuétoM (enepaibHOM pabodeil mporpaMMmbl BocnuTaHus U KoHIeNIuu mnpenojgaBaHus
ydyeOHOoTOo npenMeTa « Du3nKay.

Copepxanve mporpaMMmbl 1O  (uU3MKE HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 W3y4deHUs (HU3UKU
Ha JIeATEIbHOCTHOW OCHOBe. B mporpamme mo (u3umke y4WTHIBAIOTCS BO3MOXHOCTH
ydyeOHoro mpeamera B peanusauuu TpeboBanuit GI'OC OOO k mIaHUPYyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TakKe MEKIPEIMETHbIE
CBA3M ECTECTBEHHO-HAYYHBIX Y4YE€OHBIX IPEAMETOB HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma no (u3uke yCTaHABIMBAET pACIpEEIeHHE y4eOHOro Marepuana Io
rojgam oOydeHus (1o Kjaccam), mpeasiaraeT MpUMEPHYIO MOCIEeI0BAaTEIbHOCTh U3YUEHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHs NPEIMETHOTO COJEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yYaroInuXCs.

[Iporpamma no Qusuke pa3paboTaHa C LEIbIO OKAa3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsbl [0 y4eOHOMY IIPEIMETY.

®duszuka SBIAETCI CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAyUHBIX YYEeOHBIX
MPEeIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOILIECCOB U SIBICHUH,
M3y4aeMbIX XHMHEH, OuoyiorHei, acTpoHomMued Hu (usmdyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYIO KApTUHY MHpA, MPEAOCTaBIseT HauOoJee SCHbIE
oOpa3ipl NPUMEHEHUS HAyYHOTO MeEToJla TMO3HAHMS, TO €CTh CIOoco0a MOIyYEeHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7ad  (GU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEepeca
K HayKe y OOy4aroniuxcs.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE MPENOJAraeT OBJAACHHE CIETYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA
JUIS1 TIOJTyYEHHUSI BHIBOJIOB.

[enu nzyyenust pU3UKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs ONMpPEAETICHbBI
B Konuenuuu npenopaBanusi ydyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, peATU3YIOLINX OCHOBHBIE



oOmieoOpa3oBaTeibHble  MPOrpaMMbI,  YTBEpkAEHHOM  pemeHueMm  Komneruu
MunuctepcTBa npocernieHus Poccuiickoit @enepannu (mpotokost ot 3 gekadpst 2019 r.
No [TK-4BH).

ey uzyyenus: (pu3suMKu:

MpUOOpETEHUE MHTEpeca U CTPEMIJICHHUS OO0YyYaloluXcsd K HAyYHOMY H3yYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJIe MO3HaHusA U (HOPMUPOBAHME
UCCIIE0BATEIBCKOTO OTHOLIEHUS K OKPY KAIOIIUM SIBIICHUAM;

(opMupOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3yJibTaTa HM3yYEHUS OCHOB
CTPOEHHUA MAaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

(opMHpOBaHHE TMPEACTABICHUM O poau (U3MKH [ pPa3BUTHS JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cepax Oyayied nmpodeccnoHaaIbHOMN
NEeSATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00YUEHHUIO B
ATOM HaIlpaBJICHUH.

JlocTixkeHre 3TUX LieNield mporpaMmbl MO (PpU3MKE HA YPOBHE OCHOBHOI'O OOILErO
oOpa3oBaHMs 00ECIIEYUBACTCS PELUICHUEM CIIEAYIOUINX 3a1a4;

npuOOpEeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TETJIOBBIX, DJIEKTPUUCCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

MpUOOPETECHUE YMEHUW OMUCHIBATh U OOBICHATH (PU3MYECKUE SBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHS MPOCTEUINX pacuETHBIX 3a7]a4 C UCIIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMCHWUW HAONIOAATh TMPUPOIHBIC SIBJICHUS ¥ BBIMOJIHATH OIIBITHI,
nabopatopHble  pabOTBl W OKCIHEPUMEHTAIBHBIE  MCCIEAOBAaHUS  C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ wuHOOpPMANKMEH (PU3HMIECKOTO COACPKAHUS,
BKJIFOYasi WH(POPMAIMIO O COBPEMEHHBIX ITOCTIKCHHSIX (DHU3UKH, aHaIu3 H
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cdepamu NpoPeCcCUOHATLHON JEATeIbHOCTH, CBSI3aHHBIMHU C
(Gu3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTHKEHUSIX
¢bu3HUecKoi HayKH.

Ha wusyuenne ¢usuxu (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

obpazoBanus otBoauTcs 204 vaca: B 7 ki1acce — 68 yacoB (2 4aca B HefIeN0), B 8 Kjacce
— 68 yacoB (2 waca B Heaemo), B 9 kimacce — 68 wyaca (2 yaca B HEJIEII0).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KAI0IEro MUpa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Dusznueckue SIBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BelWYuHBL. M3mepenuwe (uanyeckux BeaUMUMH. DU3NYECKHE
npuoopsl. [lorpenHocts u3mepeHnii. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka wu japyrue eCTECTBEHHbIE HAayKH  HW3y4aloT TMPUPO.Y.
EcTecTBeHHO-HaYUYHBIN METO/] TO3HAHUS: HAOIIOJIEHUE, TOCTAaHOBKA HAYYHOTO BOMPOCa,
BBIJIBIDKCHUE  TUIOTE3, OKCIEPUMEHT IO TMPOBEPKE TUMOTE3, OObSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NYEeCKUX SBICHHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

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

2. @usnyeckue MNpUOOPHI U TpOLEAypa MNPSIMBIX HU3MEPEHUI aHaJOTOBBIM U

1K (ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHBI IeTEHUS IIKAJIbl U3MEPUTEILHOTO TTprbopa.

2. H3mepeHue pacCTOSHUM.

3. Usmepenue o0bEMa KUAKOCTH U TBEPOTO TEa.

4. OrnpeneneHue pa3MepOB MabIX TE.

5. IIpoBenenue wHcCCiIeNOBaHUS M0 MPOBEPKE THIOTE3Bl: NAJbHOCTH MOJIETA

HIapuka, myneHHOT0 TOPU30HTAIBHO, TeM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3znes 2. [lepBoHayaibHbIe CBeJCHUS O CTPOEHUH BelleCTBA.

CrpoeHune BeniecTa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE
IUCKPETHOE CTPOEHUE BEIIECTBA.

JIBm>kenne yactull BemiecTtBa. CBSI3b  CKOPOCTHM  JIBDKEHUSI YaCTHI[ C
temriepaTtypoii. bpoyHoBckoe nBwkenue, auddys3us. BzaumopeiicTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHHUSI BEIIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM U TBEPABIX
(KpucTaTMYecKnX) Tesl. B3auMOCBSi3b MEXKJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddyszun.



3. HaOmronmenue sBieHW, OOBSICHSIIOMUXCS MPUTSKECHUEM WU OTTAIKHUBAHHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM pAIOB (C Ucoiib30BaHUeM GoTorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JABWKEHHE. PaBHOMEpPHOE M  HEPaBHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHssi CKOPOCTh INpPU HEPABHOMEPHOM JIBM>KEHUHU. Pacu€r mytu u
BPEMEHU JABUKCHUS.
SBnenne wHepuuMH. 3aKOH WHEpUUHM. B3anmoaencTBUE Ten Kak MOpUYMHA
M3MEHEHHSI CKOPOCTH JBM>KEHUsS Ted. Macca kak mepa MHEpTHOCTH Tena. [InoTHOoCTh
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.
Cuita kak XapakTepHuCTHKA B3aumoaencTBrs Ten. Cuiia yrpyrocty u 3akoH I'yka.
N3MmepeHue cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUSI U CHJIA TSXKECTH.
Cuna Tsoxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HalpaBJICHHBIX N0 OAHON mpsmoil. PaBHoaeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIbKEHHS M TPEHHUE NOKOs. TpeHue B MpUpoAe U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOTO ABUKEHHUS Tela.
2. N3mepeHune CKOpOCTH MPAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBleHUs UHEPITUU.
4. HaOmroneHue u3MeHeHUs: CKOPOCTHU MPU B3aUMOJICHCTBUH TET.
5. CpaBHEHHE Macc MO B3aUMOACHCTBUIO TEI.
6. CnoxkeHue cuJl, HallpaBJIECHHBIX IO OJJHOM MPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpenenieHHEe CKOPOCTA PABHOMEPHOIO JBMKEHUS (IIapuka B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompeznenenure cpeaHEl CKOPOCTH CKOJIBKEHHsSI Opycka WIM IIapukKa I0
HAKIIOHHOM TJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmBITBI, JIEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTsikeHus (nedopmarun)
NPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOLINUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHUS W yBEJIWYCHHs aaBieHus. [laBneHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT 00bEma, Temmneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU



TeaMH, SKUAKOCTAMH U Tra3amu. 3akoH [lackanma. IIHeBMaTH4eckne MaIIUHBI.
3aBUCUMOCTh JTABJICHHUSI JKUIKOCTH OT TIyOWMHBL. [HMapocTaTWdeckwii Mmapajokc.
CooObmatomuecs cocynbl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emun U arMmocdepHoe JHaBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3mymHONW oOomouku 3emiu. Omnbeitr  Toppuuennu. W3mepenue armochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO IaBJIECHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 17151 u13MepeHus: aTMOc(hepHOTro J1aBJICHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BblTaskuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

Ilepenaya naBiieHUs )KUIKOCTBIO U Ta30M.

Coo0maromuecs cocy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrPY>KEHHOW YaCTH Tejla U

IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIoBHE IUIABaHMS TEJ: IJIABAHWE WJIU TMOTPYNKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1. HMccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00BbEMA IMOTPYKEHHOU B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneseHNe BBITAIIKUBAIOIIEN CHJIbI, JENCTBYIOLIEN HA TENO, MOTPYKEHHOE B
AKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIECH CHUJIbI, JEHUCTBYIOLIEH HA TEJIO B
KHJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH  CHJIBI,
NEUCTBYIOIIEH Ha TEJI0 B KUIAKOCTU, OT 00BEMA MOTPYKEHHOU B KUJIKOCTH
YacTH Teja U OT TJIOTHOCTHU KUIKOCTH.

o vk wnN R
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Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTeie MeEXaHU3MBI: pblYar, 0JIOK, HaKJIOHHASI TUIOCKOCTb. [IpaBuiio paBHOBECHS
priuara. [IpumeHeHne mnpaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TO€ MpaBUIIO»
mexanuku. KITJ[ mpocTeix Mmexanu3MoB. [IpocTsie MexaHnu3Mbl B OBITY U TEXHUKE.



Mexannueckass  sHeprus. KuHernueckas W NOTEHIMAlIbHAs  DHEPIUS.
[IpeBpamieHre OJHOTO BHJIa MEXAHWYECKOM SHEPrUM B JAPYTrod. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS NPU PAaBHOMEPHOM JBMKEHHM Teja IO

TOPU30HTAILHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Hzmepenue KII/l HakTOHHON IIIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3znea 6. TensioBble siBJIeHUS.

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO--KUHETUYECKOW  TEOPUHM  CTPOCHUS
BemiectBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OIbBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSTHUWA  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHHM MOJIEKYJISIPHO--KUHETUYECKOM  TEOPHH.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue U ckaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TETJIOBOTO JBMKECHHS YACTHIL.
Buytpennsis sueprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPruu: TeIuionepenaya u
coBepiieHue paboTel. Buael Temmonepemaun: TEMIOMPOBOJHOCTb, KOHBEKIIHUA,
W3JIy4YCHHE.

KonnuecTtBOo TemIOoTEI. YenbHass TEMIOEMKOCTh BeElIECTBA. 1eIIO00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOTO OanaHca. [lnaBneHue m oTBepieBaHME
KPUCTAJUIMUECKUX BEIIECTB. YJeJbHas TemioTa I1uiaBieHus. I[lapooOpa3zoBanue u
koHaeHcanus. Hcnapenue. Kunenue. VYiaenpHas Temiora mapooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxunocTts Bo3yXa.

DHeprus TOINIUBA. Y IeJIbHAsl TeIIOTa CTOPAHMUSL.

[Tpunnmner padoTel TemnoBeix aurareneit KI1J[ remioBoro asuratens. TernaoBsie
JBUTATENMU U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddyszun.
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6
7
8.
9

10.
11.
12.
13.

HabGnronenue siBneHuii cMaunBaHUS U KaMWJUISIPHBIX SBJICHUH.
HabGnronenue TemioBoro pacmmpeHus Tel.

N3MeHeHne naBiaeHUs rasa IpH HU3MEHEHHM O0BEMAa M HarpeBaHUU WJIU
OXJIQKJICHHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHL.

Buae! Termonepenaun.

OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH pabOThl BHCIIHUMHU CHJIAMHU.
CpaBHeHHUE TETUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Habmaronenune xuneuus.

Ha0ntonenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojenu TenJIOBBIX JIBUTaTEICH.

Jlabopamopnuie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITel MO HAOJMIOJCHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, JKUAKOCTEH U
TBEPIBIX TEJL.

Omnpenenenve gaBjIeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JaBJICHUS BO3/AyXa OT €ero o0béma u
HArpeBaHUs WU OXJIAKICHUS.

IIpoBepka rumoTe3pl JUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOHMKA >KHUIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIEPATyPHI.

HaGnronenue w3MeHEHHs BHYTPEHHEW DHEPrUM Tejla B pe3yJibTare
Terionepeaayu U padboThl BHEUTHUX CHUJL.

Uccnenosanue siBaeHUs TEINIOOOMEHA TIPU CMEIIMBAHUM XOJIOJIHOM U ropsiueit
BO/IBL.

Ompenenenre KOIUYECTBA TETUIOTHI, MTOJYYEHHOTO BOJION MPH TEIJIOOOMEHE C
HarpeTbiM METAJTMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHUsI.

OrnpeneneHne OTHOCUTEIBLHON BIIAXKHOCTH BO3AyXa.

Onpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuszanms Ten. JlBa poja dNEKTpUYECKUX 3apsAoB. BsaumonelcTsue
3apsKEHHBIX Tell. 3akoH KylioHa (3aBUCMMOCTBH CWJIBI B3aMMOJECHCTBUS 3apsHKEHHBIX
TE€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY TEJIAMU).

Onexktpuyeckoe mnoje. Hanpspk€HHOCT  anekTpudeckoro mnois. IlpuHumn
CYNEPHO3ULMHU MEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu »snexkTpuyeckux 3apsjoB. DJIEMEHTAPHBIA AJICKTPUUYECKUN 3apsil.
Crpoenne atoma. IIpOBOAHMKHA M JHAIEKTPUKH. 3aKOH COXPAHEHHS AJIEKTPHYECKOTO
3apsaa.

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOTO TOKA. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIEHCTBUSA 3IEKTPUYECKOTO TOKAa (TEIUIOBOE, XWUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKUM TOK B AKHUIKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIeKTpudYecKkoe HanpshkeHue. ComnpoTUBIICHHE
MIPOBOAHUKA. YIEIIbHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma sl ydacTKa LEIH.
ITocnenoBarenbHOE U NTapauIeIbHOE COCIUHEHUE ITPOBOJHUKOB.

PaGota wu MOmHOCTH dJEKTpUUecKOro Toka. 3akoH Jlxoymns—Jlenua.
DneKkTpuYecKue Lenu U MOTPEOUTENH 3JIEKTpUYECKOW 3Hepruu B ObITy. Kopotkoe
3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3auMoOJeWCTBHE IOCTOSHHBIX MAarHuTOB. MarHuTtHoe
noje. MarauTHoe noJie 3eMJIM U €ro 3Ha4YeHWe JJIs Ku3HU Ha 3emuie. OnbiT Dpcrena.
MarHutHOe 1oJIe ANEKTPUYECKOTO TOKA. [IprMeHeHue 3JIEKTPOMAarHuTOB B TEXHUKE.
JleficTBME MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEIb ITOCTOSTHHOTO
ToKa. Hcronp30BaHWE JJIEKTPOABUrATENIEM B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Onbitel Dapanes. fIBiaeHue sneKTpoMarHuTHOM uHAYKUWU. lIpaBuiio Jlenna.
Onextporenepatop. CnocoObl MOMYUYEHUSI 3IEKTPUUYECKON IHEPTrUuu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Hemoncmpavyuu.

DJIeKTpU3aIus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOIA.
DIIeKTpOCTaTUUECKast HHAYKIIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOAHUKM U JUATIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIeWCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUUYECKUI TOK B HKHUJKOCTH.
. I'a30BbIM paszps.
. I3MepeHune CUIlbl TOKa aMIIEPMETPOM.
. I3MmepeHune 3JIeKTpUYeCKOro HapsKEHUs BOJIBTMETPOM.
. PeocraT u marasuH CONpOTUBIICHHN.
. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneIT Opcrena.

MarHuTtHoe 1oJjie Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIAH.

Onbitel Dapajnes.

3aBUCUMOCTh  HaNpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHM  €ro
BO3HUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomul u onvimol.

1.

A

10.
11.
12.

13.

14.

15.

16.
17.

18.

OnbITHI I10 Ha6J'II-OI[CHI/IIO QJICKTpHU3allH  TCJI HHHYKHHGﬁ u IIpHu

COIPUKOCHOBEHUH.
UccnegoBanne NEUCTBUS  JJEKTPUUECKOTO TMOJII HA TMPOBOJHUKA U
JTUAJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3MepeHue u peryJImpoBaHUe CUIIbI TOKA.

N3MepeHue u peryJImpoBaHUE HANIPSKEHUS.

HccnegoBanue 3aBUCHUMOCTH CHJIbI TOKA, HWAYILIErO 4Yepe3 pe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITeI, TEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JJIEKTPUUYECKOTO COMPOTUBIICHHUS
POBOJHUKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOr0 CEYEHUS U MaTepHaia.
IIpoBepka mpaBuia CIOXKEHUS HANpPsXKEHUW IIPU  TOCIENO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JyIsi CHIBlL TOKAa TNPH MApaJlIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOTHI MEKTPUUIECKOTO TOKA, UIYIIEr0 Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, HMAYLIETO 4Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBartens.

UccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOIO MOJIsi TIOCTOSIHHBIX MarHUTOB MPHU UX OObEIUHEHUU U
pa3ciICHUMN.

Uccnenosanue neCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJCUCTBUSI KaTYIIKH C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIMIPABJICHUS TOKA B KaTYIIIKE.

N3ydenune neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBaHnue U u3ydeHue paboThl JIEKTPOIBUTATEIIS.

20. M3mepenne KIIJ[ anekTpoaBUraTeibHONM yCTaHOBKHU.

21. ONBITBI 110 MCCJIEIOBAHUIO  SBICHUS  DJIEKTPOMAarHUTHOW  MHIYKLHUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIMOHHOIO TOKA.

9 KVIACC

Pa3znes 8. Mexanuveckue siBJICHUs.
Mexannueckoe  aBwKeHHe. MarepuanbHas  Touka. (Cucrema  OTCYérta.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBWIKCHUSA. PaBHOMEpHOE  MPSIMOJIMHENMHOE
nBmxeHne. HepaBHOMepHOe MpsAMOJIMHEWHOE aBukeHue. CpenHsiss U MIrHOBEHHas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.
VYckopenne. PaBHOyCKOpEeHHOE TIpSIMOJUMHENHHOE JBMKeHHEe. CBOOOIHOE TaJIeHNE.
Omnbitel ['anumnes.
PaBHOMepHOE IBH)KEHHME TIO OKpYyKHOCTH. Ilepmonm u wactora oOpamieHus.
JluneriHas v yTiioBas CKOpocTH. LIeHTpocTpeMHUTENTBHOE YCKOPEHHUE.
ITepBpii 3axk0oH Hprotona. Bropoint 3akoH Herorona. Tperuit 3akon HrproToHa.
[IpyHIMI Cynepno3uun CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CWiia TPEHUS CKOJIBXKEHHS, CUja
TPEHUS MTOKOS, APYTUE BUJIBI TPEHHUS.
Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaICHHUS.
JBmxenue 1uiaHeT Bokpyr Connua. IlepBast kocMuueckass ckopoctb. HeBecoMocTs u
MEPETPY3KHU.
PaBHoBecue wmatepuanbHOl TOuku. AOcoMOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.
Nmnynsc Tema. M3meHenue wumiynbca. MMIynabC cuibl. 3aKOH COXPAaHEHHMS
nMnysbca. PeakTuBHOE ABUKEHUE.
MexaHnnueckas paboTa U MOIIHOCTh. PaboTa Cuil TSDKECTH, YNPYrOCTH, TPEHHS.
CBsi3p  SHeprun W paOoThl. [loTeHIManbHass »HHEpPrus Teja, TMOJIHITOrO Hal
MMOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprusi CKaTtou MpyxuHbl. KuHetnueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.
Jemoncmpayuu.
1. HabnromeHme MeXaHWYECKOTO ABMKCHHUS Tela OTHOCHUTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHME NyTell M TPAEKTOPUl MABW)KEHHS OJHOIO W TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

3. HM3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO IBUKEHUS.



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

UccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

HabGnronenue nBmKeHUS Tella 10 OKPYKHOCTH.

Habnronenne mexaHWYeCKUX SBJICHUH, MPOUCXOSAIIUX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHUS T€a OT MAcChl TeJia U ICUCTBYIOIIEH Ha HETO CUJIBI.
Habmronenue paBeHcTBa CUIJI IPH B3aMMOJICHCTBUM TEJ.

HN3meHenue Beca Telia mpyu YCKOPEHHOM JIBUYKEHUM.

[lepemaya ummynbca Ipu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa PU HEYITPYTOM B3aUMO/ICVICTBHM.

CoxpaHeHue UMIyJibca MpH a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUM.
Habmronenune peakTHBHOTO JBHYKCHHS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU ITPU CBOOOAHOM IaJIEHUU.

CoxpaHeHnEe MEXAaHMYECKOM SHEPruM MpPU ABMXKEHUM TeEla MOJA JCHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

2.

Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MPU MOABEME IPy3a C UCTIOJIb30BaHUEM
HETIOJIBM>KHOTO Y TIOJIBUKHOTO OJIOKOB.
N3yueHne 3aKkoHa COXpaHEHUsI SHEPTUM.

Pa3zngen 9. Mexannueckue KoJ1e0AaHUA ¥ BOJIHBI.

Koneb6arenbnoe naBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KoJeOaHUM: TEpUo,
4acToTa, aMIUINTyaa. MaremMaTudeckud W NPYKUHHBIM MasTHUKU. [IpeBpaiuenue
SHEPIrUM MPH KOJIeOATEIHHOM JABUKECHUM.

3aryxarone kojeOanus. BeiHykJIeHHbIe KojieOaHus. Pe3oHanc. MexaHudeckue

BOJIHBI.

CaoiicTBa MexaHWuyeckux BOJH. [IpoposibHble M monepedyHbie BOIHBI. J[inHA

BOJIHBI M CKOPOCTb €€ pacrpocTpaHeHus. MexaHW4YeCKHe BOJHBI B TBEPIAOM TETE,
CEUCMHUUYECKHUE BOJIHEI.

3Byk. I'poMkocTh 3Byka W BbIcOTa TOoHA. OTpaxkeHue 3Byka. MH]pa3Byk u
yIBTPa3BYK.
Jemoncmpayuu.

1.
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HaOmronenne konebaHumii Tell IOA OEWCTBHEM CHIBI TSKECTH U CHUIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BeIHYKI€HHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJENH).
HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30OHAHC.



Jlabopamopnwie pabomul u onvimol.

1.JIaboparopnas pabotaNel. «Onpenenenne yCKkopeHus Tela Ipyu paBHOYCKOPEHHOM
JBM>KEHUH 110 HAKJIOHHOM TIOCKOCTHY

2. JJabopatopHnas pabotalNe2. «OrnpezesieHne )KeCTKOCTU MPYKUHBI)
3. JlabopatopHas paboralNe3. "Onpenenenue kodhPUIMEeHTa TPEHUS CKOJIBKEHUSD)

4. JJTabopatopnas pabotaNe4. «Omnpesenenne padoThl CHIIbI TPEHUSI P PABHOMEPHOM
JIBH)KEHUU TeJa M0 TOPU30HTAIbHON TOBEPXHOCTH

5. Jlaboparopnas pabotaNeS. «OmnpenenaeHre 4acTOThI U MepHojia KojieOaHUi
MPYKUHHOTO MasiTHUKA

7. Jlabopatophas pabotalNe7. «Omnpenenenre POKyCHOTO pacCCTOSHUS U ONITUYECKOMN
CHUJIBI COOMpPAIOIICH JIMH3bI»

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama »neKTpoMarHUTHBIX BOJIH. Vcnosib3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.

DnexkTpoMarHuTHas npupoa csera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.

Hemoncmpavyuu.

1. CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHne CBONCTB JJIEKTPOMArHUTHBIX BOJH C TOMOILIBIO MOOMIBHOTO

TenedoHa.

Pa3znen 11. CBeroBbIe SIBJICHHUS.

JIlyyeBas mopmenp cBera. Mcrounuku csera. IIpsMonvHeEnHOE pacrpocTpaHeHue
ceera. 3atmMenuss CosnHuma u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.

[Ipenominenue cera. 3akoH npenoMieHus ceeta. [lolHoe BHyTpeHHee OTpakKeHHe
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyueit B nuH3e. OnTuyeckas cucreMa (oroanmnapara, MUKpOCKOIA U
Teneckona. ['ma3 kak onTudeckas cucteMa. bianm3opykocTs U JanbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CroXKeHNEe CIeKTPaIbHbIX
1BeToB. Jlucnepcus cBera.



Jlemoncmpayuu.

W P Ny AW

[IpssMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuid CBETOBOJ.

Xon nyuel B coOMparoliei JIMH3e.

XoJ1 Iy4er B pacCErBarOIICH JTUH3E.

[TosrydyeHnne n300paxeHUii ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monenp riaasza.

11. Paznoxenue 6€10ro cBeTa B CIEKT.

12. [lomy4yenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBHCHUMOCTH yTia OTpPaXEHHs CBETOBOTO Jyda OT YIJia
MaJCHMS.

N3ydeHne xapakTepuCTHK N300pakeHUs IpeIMEeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJOMJIEHHUsS CBETOBOrO Jiyya OT yrja
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

[Tonyuenue n300pakeHUi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Onpenenearue (HOKYCHOrO pacCTOSHUS W ONTHYECKOM CHIIBI CcoOMparomieit
JIMH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEI MO BOCHPUATHIO IIBETa MPEAMETOB MPH HMX HAOIIOIEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pesepdopna u mmanerapnas monens aroma. Mogens atoma bopa.
Ucnyckanue u normonieHure ceeta arToMoM. KBanTel. JInHevaThie CIIEKTPHI.

PannoaktuBHOCTh. Ab(a-, 6eTa- 1 raMmma-u3inydeHus. CTpoeHHe aTOMHOTO siIpa.
Hyxiionnas monens aromuoro siapa. M3oronsl. PagnoaktuBHbie npeBpamienus. llepuon
MOJIypacIiajia aTOMHBIX SIAEDP.

AnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsSJ0BOIO U MacCOBOTO YHCEIL.
DHeprus CBs3M aTOMHBIX sAnep. CBsA3b Macchl M SHEPrUMU. Peakiuu cuHTE3a U JENeHUs
anep. Ucrounuku s3ueprun CosHIa U 3BE3.

Anepnas oHepreruka. JleWCTBUS pAangMOAKTUBHBIX W3JIyYEHUHM HA JKUBbIC
OpTaHU3MBI.

Jlemoncmpayuu.

1.

CHCKTpBI H3JTYUYCHUS U ITOTJIOMICHUA.



CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp BoJOpoOa.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOIIUX U3TYUEHHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HabGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYECHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPIUU YACTHUIBI IO TOPMO3HOMY IIyTH

(no dhortorpadusam).

3. H3MepeHue paanoakTuBHOrO (poHa.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOMIMKA MOAYJIb MpPEIHA3HAUYEH JUIsl CHUCTEMaTH3alluu U
0000111eHHs] TPEIMETHOTO COJEPKAHUSI U ONBITA JIESITEILHOCTH, TPUOOPETEHHOTO TIPH
M3YyUYCHHM BCEro Kypca (QU3UKHA, a Takke 1 TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY »JK3aMeHy Mo (usuke il oO0ydaroluxcs, BBIOPABIIUX 3TOT
y4eOHBIN NpeIMET.

[Ipy u3yyeHMHM HAHHOTO MOJIYJS PEATUZYIOTCA M CHUCTEMATU3UPYIOTCS BUIBI
JeSITETbHOCTH, Ha OCHOBE KOTOPBIX OOECIIeUMBACTCS IOCTIKCHHE NPEIMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaToOB o0yueHus, dbopmupyercs
€CTeCTBEHHOHAy4YHasi T'PaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB MCCJIEA0BaHUs
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3NUECKUE SBIICHUSA,
MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCJIE KAYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO JIEITEILHOCTHBIM XapakTep JAHHOTO pa3/elia peaau3yeTcs 3a
CYET TOT0, YTO OOYUAIOIINECS BBITIOIHSIOT 3a/IaHUsI, B KOTOPBIX UM MpejjiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW PACTO3HABaTh U HAYYHO OOBACHSATH (PU3UUECKHE
SIBJICHHS B OKPY’KAIOIIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAy4HbIE METOJIbI HMCCJEAOBaHUSA (PU3NUECKUX SBICHUM, B TOM
quCye )1l IPOBEPKHU THUIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSTH HAy4YHbIE OCHOBBI HaubOoOJiee BaXHBIX JOCTIKECHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAlpUMEp, MPAKTHUYECKOTO HCIOJIb30BaHUSA PA3JIMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUM.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenne ¢u3Mku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HampaBlIeHO Ha
JOCTHKEHHE  JIMYHOCTHBIX, METaNpeJAMETHBIX U  MPEeAMETHBIX  00pa30BaTENbHBIX
Pe3yIbTaTOB.

B pesynbrare u3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO oOmmIero oOpa3oBaHus Y
oOyuaromerocst 0yayT copMUpOBaHbI CIEAYIOIINE JUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpuoOTH4Y€CKOro BOCIIUTAHUS:

e  — TMpOSIBJICHWE HHTEpPECa K HCTOPUU W COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM
bu3nUecKoil HayKH;
e  — IICHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCUICKUX YIEHBIX--(DU3HKOB;

. 2) rpaKaaHCKOrO0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

e  — IOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJI€HUHU OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHHUIN (PU3UKHU;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--OTUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YUY€HOTI0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS

e  — BOCHpPUATHE HCTETUYECKUX KauecTB (U3MUECKONM Hayku: €€ TapMOHHYHOTO
ITOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e  — OCO3HAHHME LEHHOCTH (PU3MYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEH COCTABISIOIEH KYJIbTYPHI;

e — pa3BUTHE Hay4YHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIEI0BATEIbCKOM
NEATEIbHOCTH;

. 5) popMupoBaHUA KYJbTYPbI 3I0POBbS U SMOIUOHAJILHOTO 0JIArONOJIyYHs:

e — OCO3HaHME LIEHHOCTH Oe3omacHoro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IpaBWJI OE30MAaCHOTO IOBEICHHSI Ha TPAaHCIOPTE, Ha
JOpOTax, C JIEKTPUUECKUM U TETJIOBBIM 00OPY0BAHHEM B JIOMAITHUX YCIOBUSIX;

e  — copMHUPOBAHHOCTH HABBIKA PEePIICKCUU, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U
TaKOT0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPyAOBOIO BOCIIMTAHMSA:

e — AaKTHUBHOE Yy4YacTHE€ B pEHIeHUM NPAKTUYECKUX 3a1ady (B pamMKax CEMbH,
0o0pa3oBaTeNbHON  OpraHu3allKi, TOpoJa, Kpas) TEXHOJOIMYECKOM U COIUaIbHOU
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM UUCIE U (PU3MUECKUX 3HAHU;

e  — MHTEpeC K MPAKTUYECKOMY U3YUEHHIO Ipodeccuil, CBI3aHHBIX C (PUMUKOI;

. 7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:



e  — OpUEHTAIMS Ha MPUMEHEHHE (PU3UUECKUX 3HAHUM UIs pelIeHus 3a/1ay B 00J1acTh
OKpY>Kalolllel Cpe/ibl, INIAHUPOBAHUS MMOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIECACTBUM IJIA
OKpY>Karolllel Cpe.ibl;

e — OCO3HaHHME TJ00aJBLHOTO XapaKTepa SKOJOTMYECKUX Mpo0ieM U MyTed Hx
pelieHus;

e  8)aganTanuu K U3MEHAIIMMCH YCJIOBHAM COIHMAJIbHON U MPUPOJIHOM CpPeAbI:

e — NOTPeOHOCTH BO B3aWMOJICUCTBUU MPU BHINOIHEHUU UCCIEAOBAHUN U MPOEKTOB
(bu3nYeCcKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

e  — IOBBIUICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTHUUECKYIO IEATEIbHOCTD;

e  — MOTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIE (POPMYIHPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e  — OCO3HAaHHE AEPUIMTOB COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEW B 0OJACTH
busuKy;

e  — IUIAHMPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUN;

e  — CTpEMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U

PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;
. — OLICHKA CBOMX JICHCTBUIN ¢ YUETOM BIIMSHUS Ha OKPYIKAIOITYIO CPEy, BOBMOKHBIX
rJI00aJIbHBIX ITOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus mnporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaroiierocsi OyayT chopMUPOBaHbI MeTanpeAMeTHble Pe3yJbTaThl,
BKJIFOYAOIINE TTO3HABATEIbHBIC yYHUBEPCAIbHBIC yYeOHBIC IEHCTBHSI, KOMMYHHKATHUBHBIC
YHUBEpCaIbHBIC YUeOHbIC TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJoruyeckue 1eMCTBHUA:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBIICHUM);

. yCTaHABJIMBaTh CYIIECTBEHHbIA MpPHU3HAK KilacCU(UKALMKM, OCHOBAaHMUS  JJIs
0000111eHUs 1 CpaBHEHUS;

. BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTPUBAEMBIX (haKTax, TaHHBIX
¥ HAOJTFOICHHSIX, OTHOCSIINXCS K (PU3NIECKUM SIBIICHHUSIM;



e  BBIABJIATH NPUYMHHO--CJICJCTBEHHBIC CBSI3U MPU U3yUYCHUU (UBUUYECKUX SBICHUN U
IpOLIECCOB, J€JaTh BBIBOABI C HCIOJIb30BAHMEM JIEAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKIIO4YEHNUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEJTUUNH;

e  CaMOCTOSITEJIBHO BbIOMpaTh crnoco0 penieHus ydeOHOW (u3MUYecKoll 3anayu
(cpaBHEHHE HECKOJBKMX BapHAHTOB pelIeHMs, BHIOOp Hanbosiee MOIXOMASIIEr0 C y4ETOM
CaMOCTOSITEJIEHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

e  HCHOJB30BATh BOIIPOCHI KaK UCCIIEN0BATEIBCKUI HHCTPYMEHT IIO3HAHUS;

e  IPOBOAMUTH II0 CAaMOCTOSITEJIBHO COCTABJIICHHOMY IIIAHY OIBIT, HECIOXHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PUBUUECKOTO SIBICHUS;

e  OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMALUIO, TOJIYYEHHYIO B XO/I€
VICCJIEIOBAHMSI WJIN DKCIIEPUMEHTA;

e  CaMOCTOSITENIBHO (OpMYJUpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJbTaTam
IPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIICJOBAHUS;

e  MPOTHO3MPOBATH BO3MOYKHOE JajbHEHIIEe pa3BUTHE (PU3MUECKUX IMPOILIECCOB, a
TaK)K€ BBIJIBUTATh NPEIOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTAX.

Pabora ¢ nndopmanueii:

e  IPHUMEHSTHh Pa3jIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpE
uH(pOpMAIUU WIH JAHHBIX ¢ yYETOM MPEJIOKEHHON yueOHOU pu3nyeckon 3a1auu;

e  AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M  HMHTEPIPETUPOBATH  MH(MOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IpeICTaBICHMUS,

e  CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAaJIbHYIO (pOpMYy mpezicTaBiieHus UHpOpMaLuu U
WLTIOCTPUPOBATh pellaeMble 3a7aui HECIO0KHBIMU CXEMaMHu, IMarpaMMaMi, HHOU rpaduKoi
U UX KOMOUHAIUSIMH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B X0z€ O0CYyXJAEeHHsS Y4eOHOro Marepuaia, pe3yJbTaToB JIADOpAaTOPHBIX PaldOT U
IPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl M BBICKA3bIBATh HJEH,
HalleJICHHbIEC Ha PEIIeHKE 3a1a4d U OoAJIep KaHue OJaroxenaTeIbHOCTH OOLIEHUS;

e  COIOCTAaBJIATH CBOU CYXACHUS C CYXACHUSIMU JPYTrMX YYaCTHHUKOB JHMAJIOTA,
0OHApYyKUBATh PA3IMUNE U CXOJCTBO MO3UIIUI;

e BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTAX;

e  nyONMYHO TPEACTABIATH PE3YJbTATHl BBITOJHEHHOTO (PU3UYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e  IIOHMMATh M UCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHON U UHIWBUIYAJIbHOU pabOThI
IIPU PEIICHNU KOHKPETHON (PU3NIECKON MPOOIEMBI;

e  IPUHHUMATHh LEIH COBMECTHOM JAESATENBHOCTH, OPraHW30BBIBATH JECUCTBUS IO €€
JOCTHKEHHIO: PACIIPENETATh POiH, OOCYXIaTh MIPOLECCHl M PE3yJbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;



° BBIITOJIHATH CBOIO 4aCTb pa6OTBI, A0CTUTras Ka4CCTBCHHOI'O PE3yJjibTaTa IO CBOCMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU I[efICTBHﬂ C APYIr'MMHU Y4JICHAMUH KOMAaH/Ibl,

. OLCHUBATHL KadCCTBO CBOCTO BKJIada B O6H1Hﬁ MNPpOAYKT II0O KPUTCPHUAM,
CaMOCTOATCIIBHO C(i)OpMy.TII/IpOBaHHI)IM Y4aCTHHKaMH BSaHMOHCﬁCTBHH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe JeliCcTBHUSA

Camoopranusanus:

e  BBUIBJISITH MPOOJEMBI B KM3HCHHBIX M YYEOHBIX CHUTyaIUsX, TPEOYIOUIUX s
pereHus: GU3NIECKUX 3HAaHUM;

e  OPUEHTUPOBATHCS B PA3TMYHBIX MOJXO0JAX MPUHATUS PEIICHUN (MHIMBHUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIIION);

e  CaMOCTOSITENIbHO COCTaBJIITh AJITOPUTM pelieHusi GU3NYECKON 3a7adyu WM IuUlaHa
UCCJIENOBaHUS C Yy4€TOM HMEIOIIMXCI PEecCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NIPEAJIaracéMble BApHAHThI PEILICHUI;

e  JleTaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e  JIaBaTh QJICKBATHYIO OIIEHKY CUTYallUH U MpEAJiaraTh MjaH €€ U3MECHCHHUS;

e  OOBACHATH TPHUYMHBI JTOCTHKCHHS (HEIOCTIIKCHMSI) PE3yJIbTaTOB JCSTEIHHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

e  BHOCUTh KOPPEKTUBBI B [EATCIBHOCTh (B TOM 4YHCIE€ B XOJ| BBINOJHECHUS
(GbU3MYECKOTO HUCCIENOBAaHMS WM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAHOBJIEHHBIX OIMOOK, BO3HUKIIINX TPYAHOCTEMH;

e  OIICHUBAaTh COOTBETCTBHE PE3YyJIbTaTa LEIN U YCIOBHSIM;

e  CTaBUTh ce0S HAa MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JHUCKYCCHM Ha
Hay4YHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;

e  TIpU3HABaTh CBOE MPaBO Ha OIIMOKY MpH pelieHud (Pu3nueckux 3agad Wik B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE e MPaBo APYroro.

INPEJAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjacce MpeIMETHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e  HCIOJB30BaTh MOHATHS: (PU3NYECKUE M XUMUYECKUE SBJICHMs, HaONIO/IEHNUE,
OKCIEPUMEHT, MOJEJNb, THUIIOTE3a, €AUHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, JKUAKOE, TIa3000pa3sHOE), MEXaHUYECKOe
JBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, IPSIMOJIMHEWHOE), TPaeKToOpHs,



paBHOJEHCTBYIOIIAass cuia, naedopmanus (ympyrasi, IJIacTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

e  paznmuuath sBieHUS (IudPy3us, TEIIOBOE JBMKEHHWE YaCTHUI[ BEIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBWKCHHE, WHEPLHUS, B3aUMOICHCTBHUE TEI,
paBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHON OChIO BpAILEHUs, NIepe1ada AaBICHUS TBEPIBIMU
TeNaMH, KUAKOCTSIMH M Ta3aMH, aTMochepHOe NaBieHHE, IUIaBaHUE TeJ, MPEBpaIlleHUs
MEXaHUYECKON SHEpPTruM) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBJICHUE;

e  paclio3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3UYECKUX SIBICHUH B OKpPYXKaIOIIEM
MUpE, B TOM 4YHCle (PU3nUecKue SIBJICHUS B MPUPOJIC: MPUMEPHI JIBHXKEHUS C Pa3TMUYHBIMU
CKOpPOCTSIMM B KMBOM M HEXUBOWU MPUPOJE, ACHCTBUE CUJIbI TPEHUS B MPUPOJAEC U TEXHUKE,
BIIUSIHUE aTMOC(EPHOro JaBJICHUS Ha >KMBOW OpPraHu3M, IUIaBaHUE PbIO, pblyaru B Telie
4yelioBeKa, MpPU OSTOM TEPEeBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJCIATH
CYIIECTBEHHbBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUI;

e  OIKCHIBATh H3YYEHHBIE CBOMCTBA Tel M (DU3MYECKUE SIBJICHUS, HCIOIb3Ys
dbuznyeckre BeIUUMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMSs, MyTb, CKOPOCTH,
CpedHsii CKOpPOCTh, CHJIa YNPYrOCTH, CUJa TSKECTH, BEC Teja, CUJla TPEHUs, JABIICHHE
(TBEpIIOTO TENA, JKUIKOCTH, Ta3a), BRITATIKUBAIONIAS CUJIa, MEXaHU4YeCcKas paboTa, MOITHOCT,
IJIEYO CUJIbI, MOMEHT CHJIbI, KO3 (ULHUEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETHUECKAas
U TOTEHLHAJIbHAS SHEPrus), MpU OMHCAHWU TPABUIBHO TPAKTOBATH (PU3UYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOJUTH
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMU BEIMYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e  XapakTepU30BaTh CBOMCTBa TeJ, (PU3WYECKHE SIBIIEHUS M MPOILECChl, HCHOIb3YS
npaBuia CIOXKEHUs cui (BAOJb OAHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, TIpaBWIO paBHOBecHs phruara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHWKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON YHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

e  OOBACHATH (PM3MYECKHUE SIBJICHUS, MPOIECChl W CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISTE MNPUYUHHO-
-CIICJICTBCHHBIE CBSI3HM, CTPOUTHh OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ Omnopou Ha 1-2
W3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e  pemaTh pacu€THble 3afaud B 1—2 JeWCTBUS, HUCMONB3YS 3aKOHBI U (HOPMYJIbI,
CBS3bIBaIOIME (PU3MUYECKHE BEJIIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJauM 3alKChIBATh
KpaTKOEe yCIIOBHE, TOJICTABIIATh (PU3NUECKUE BEIIMYUHBI B ()OPMYIIBI U TIPOBOJIUTH PACUETHI,
HaXOJIUTh CHOPABOYHBIE JIaHHbIE, HEOOXOAWUMBIE JUJISl pELIEeHUs 3a/Jad, OLEHUBATh
PEATMCTUYHOCTh MOTYYCHHON (PU3UYECKON BETNUHHBI;



e  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIM (HU3HUECKUX
METOJIOB, B OMMCAHUU HMCCIEAOBAaHUS BBIACIATH MPOBEPSIEMOE MPEANONoKeHUE (TUTIOTE3Y),
pasnuyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJIbTaT, HAXOAUTh OMIMOKHK B XOJI€ OTbITA,
JieaTh BBIBOJIBI 110 €r0 PEe3yJibTaTam;

e  TPOBOAWTH OIBITH MO HAOTIOAECHUI0 (PU3NUECKUX SBICHUA WIH (PU3NUECKUX
CBOMCTB Ten: (OpMYyIUPOBATH MPOBEpsieMble MPEANONOKEHUSI, COOMpPATh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

e  BBINOJHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tea, 00bEMa, CUJIbI
U TeMIlepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH
MoKa3aHusi NpruOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

. MIPOBOJIUThH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKOW BEJIMYUHBI OT JIPYTOil C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUI (3aBUCUMOCTH IyTH PaBHOMEPHO JIBMXKYIIErOcs Teja
OT BPEMEHHU JIBI)KECHHUS TeJa, CHJIbI TPEHUSI CKOJBXKEHHUSI OT Beca Teja, KayecTBa o0paboTKU
MOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHJIBI TPEHHs OT IUIOUIAJAW CONPUKOCHOBEHHUS Tell,
CHJIBI YIIPYTOCTH OT YJIMHCHUSI TIPYKUHBI, BBITAJTKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM
YacTH TeJla U OT TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TITyOHHBI,
Ha KOTOPYIO TOTPY>KEHO TEeJO, YCJIOBHMM IUIaBaHUS TEJ, YCIOBUW PaBHOBECHS phluara u
0JIOKOB), y4acTBOBAaTh B IJIAHUPOBAHWHM YYE€OHOTO HMCCIIEIOBAHUS, COOMpPATh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs], CIeAys TMPEeAToKEHHOMY IIIaHy, (UKCHpPOBATh pE3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE TNPEIJIOKCHHBIX TaONHI H
rpaduKoB, AeaTh BEIBOBI MO pe3yIbTaTaM UCCIICI0BAHNUS;

e  TPOBOJAWTH KOCBEHHBIE W3MEPEHMs (U3MYECKUX BEIUYHMH (IUIOTHOCTHh BEIIECTBA
KUIKOCTH U TBEPIOTO TeJa, CUJla TPEHUS CKOJBKEHUS, JaBJICHUE BO3TyXa, BHITAJIKUBAIOIIAS
cuja, AEeUCTBYIOINIAsl Ha MOTPYKEHHOE B KUJIKOCTh TE€JO, KOIPHUIIMEHT MOJIE3HOTO IEUCTBUS
MIPOCTBIX MEXaHW3MOB), CIACAYS MPEIIONKECHHON MHCTPYKIIUU: TIPU BBITIOJHEHUN U3MEPECHUN
coOMpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIUYUCIISATH 3HAYEHNE NCKOMOUN BEJTUYHHBL;

e coOmopaTh TpaBUa TEXHUKH OE30MAaCHOCTH TMpu padboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

e  yKa3bplBaTh TPUHIMIBI JEHCTBHS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, AMHAMOMETP, COOOIIAIONINECS COCYIbl, OapoMeTp, phluar, MOJBIKHBIA U
HETOIBW)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

e  XapaKTEepPU30BaTh MPHUHIUIBLI JEHUCTBHUSI M3YyUYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM HAa HMX ONUCaHuA (B TOM YHCIE: MOAIIUIHUKU, YCTPOMCTBO
BOJOINPOBO/IA, THUJIPABIMYECKUN TIpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), HCIIOJb3ys 3HAHUA O CBOWCTBaX (DUBUYECKUX SBJICHHM U HEOOXOJAMMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

e  TMPUBOAUTH NPHUMEPHl (HAXOMUTH HWHOOPMAIUIO O TMpPUMEpax) NPAKTUIECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU JUIsl OOecredeHHs



0e30macHOCTH TIPU OOpaIIeHUH ¢ TPHOOPaMH M TEXHUYSCKUMHU yCTPOHUCTBAMH, COXPAHEHUS
3JI0POBbSI U COOTIOAEHUSI HOPM KOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOIIEH CPEJIE;

e  OCYUIECTBJISITH OTOOp MCTOYHUKOB MHPOpManuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW U MYTEM CpaBHEHUS
pa3IMYHBIX MUCTOYHUKOB BBLICIATH WH(POPMAIIMIO, KOTOpask ABISETCS MPOTUBOPEUMBOUN HITU
MOJKET OBITh HEJIOCTOBEPHOM;

e  HCHOJB30BATh MPU BBINOJIHEHUH YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JAUTepaTypy (pU3MUECKOro coJep:KaHusi, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT,
BJa/JeTh NpUEMaMU KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHMsl MH(GOPMALUU U3 OIHON
3HAKOBOW CHCTEMBI B APYIYIO;

e  cO37aBaTh COOCTBEHHBIE KPaTKUE MUCHMEHHBIC U YCTHBIE COOOIIECHHUS HA OCHOBE 2—
3 UCTOYHMKOB HH(pOpManUU (U3UYECKOTO COACpKaHMSI, B TOM 4YMCIE MyOJUYHO JAETaTh
KpaTKue COOOIIEHHS O pe3ysbTaTaXx MHPOEKTOB WM YYEOHBIX MCCIEAOBAaHUN, MPHU 3TOM
TPaMOTHO HCIIOJH30BaTh W3YUYCHHBIN MOHITHMHBIN anmapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEN;

e  TIpH BBHINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHNN PACTIPEEISITh O0SI3aHHOCTH
B TpyIIE B COOTBETCTBUHU C IMOCTABJIECHHBIMU 33Ja4aMM, CIEIUTHh 3a BBIIIOJHEHUEM IlJIaHa
NEHCTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaA B JIEATEIbHOCTb TPYIIIHL,
BBICTpAaUBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPY KAIOIIINX.

K xoniy oOydenus B 8 kijacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE JOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

e  HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUS BEILECTBA, KpHUCTAUIMYECKUE M aMopQHble Tea,
HACHIIICHHBIA W HEHACHIIEHHBIA TMap, BIAKHOCTh BO3AyXa, TEMIlepaTypa, BHYTPEHHSSI
SHEPrus, TETUIOBOU ABUTATEIb, DIIEMEHTAPHBIN IEKTPUUECKUHN 3apsl, SJICKTPUUECKOE TOJIe,
IPOBOJHUKH U JTUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKHM TOK, MATHUTHOE TOJIE;

e  pa3nMuaTh SIBJICHHUA (TEIJIOBOE pacHIMpEHUE U C)KaThe, TeIJionepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHWE, KAMWULIPHBIC SBICHHS, UCTIApEHUE, KOHACHCAILWA, TUIABJICHHE,
KpucCTaUIM3anus  (OTBEpIEBaHWE), KHUIICHHWE, Teruonepeaada  (TEmIompOBOIHOCTS,
KOHBEKIIUS, W3Iy4YeHHUE), DIEKTPU3alus TeJl, B3aUMOJCHCTBUE 3apsioB, JEHCTBUS
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE MarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS) MO OMHCAHUIO UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3HUECKOE
SIBJIICHUE;

e  pacmo3HaBaTh NPOSBICHUE H3YYCHHBIX (U3MUECKUX SBICHUH B OKPYXKAIOLIEM
MHUpE, B TOM 4Hcie (U3HUECKUE SIBICHHUA B MPHUPOJAE: TMOBEPXHOCTHOE HATIKEHUE U
KalWUIApHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B TIpUpoje, n3nydenue ConHIa, 3aMep3aHue
BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHES, CHEra, JJIEKTPUUYECKHE



SBJICHUS B aTMOCc(]epe, AIeKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, ApeiQ
MOJIFOCOB, POJIb MAarHUTHOTO MOJS ISl KM3HU Ha 3emJiie, MOJIAPHOE CHUSHHUE, MPU ITOM
NEPEeBOIUTh MPAKTUYECKYIO 3a7auy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) GU3NYECKUX SBICHUM;

e  ONHCHIBAaTh U3yYCHHbIE CBOMCTBA Tel W (U3UUECKUE SIBICHUS, HCIIONb3YS
dusznyeckue BeIMUMHBI (TEeMIEpaTypa, BHYTPEHHSS OJHEPrusi, KOJUYECTBO TEIUIOTHI,
yAelibHAsl TEIJIOEMKOCTh BEIEeCTBa, yJeNbHAas TEIUIOTa IUIABJICHUS, yJelbHas TeIuioTa
napooOpa3oBaHMsl, yJA€IbHAas TEIJIOTa CrOpaHus TOIUIMBA, KO3()PPUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAaIMHbBI, OTHOCUTENIbHAS BJIAKHOCTb BO3/1YyXa, dJIEKTPUUECKUN 3apsij,
cuia TOKa, DJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBICHHE IPOBOJHMKA, YJIEIBHOE
CONPOTHUBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTH 3JEKTPUYECKOrO TOKa), MPHU OMHCAHUH
MpaBUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJNIB3YEMBIX BEIUYHH, OOO3HAUYCHUS H
SAMHUIIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (DOPMYIIbI, CBSA3BIBAIOIINE JIAHHYIO (PU3UYECKYIO
BEIMYMHY C JAPYIMMH BEJIMYMHAMH, CTPOUTH Tpa@UKA H3YUYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEJIMYNH;

e  XapakTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBIIEHUS M MPOILECChl, HCHOIB3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUHU CTPOCHMS BEIIECTBA, TPUHIUI
CYNEepHo3uIMK MoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma
JUIsL ydacTka 1enu, 3akoH J[xoyns—JleHna, 3aKkoH COXpaHEHHUs] HEPruH, MPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMChIBATh €0 MaTEMATUYECKOE BHIPAKEHHUE;

e  OOBACHATH (hU3MUECKHUE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaIlil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIIEIACTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB C Omopoll Ha 1—2 M3y4EHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacu€THble 3a7aud B 2—3 JEWUCTBUS, HCMOIB3YS 3aKOHBI U (HOPMYJIbI,
CBSI3BIBAIOIIME (PU3UUYECKHE BEIUYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/1aydl 3alMChIBATh
KpPaTKOE YCJIOBHE, BBISIBIATH HEJIOCTATOK JAHHBIX ISl PEIICHUS 3a7a4H, BEIOUPATh 3aKOHBI U
bopmyIibl, HEOOXOAUMBIE ISl €€ PEIeHMs], TPOBOJAUTHh PACUEThl U CPABHUBATDH MOJIYYEHHOE
3HauYeHHE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JAHHBIMH;

e  pacro3HaBaThb MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIU (PU3HUECKUX
METOJIOB, MCIIOJIb3Yysl ONMCAaHWE HWCCIENOBAHMS, BBIICIATH MPOBEPSEMOE MPEAIOJIOKEHHE,
OIICHUBATH MPABUILHOCTh MOPSAKA TPOBEICHUS UCCIICOBAHUS, I€TIaTh BHIBOIBL;

e  TMPOBOAWUTH OMNbBITH MO HAOIIOJEHUIO (PU3NYECKUX SBJICHUM WIH (PU3NYECKUX
CBOMCTB Tell (KamWwUIpHBbIE SIBJICHUSA, 3aBUCHUMOCTb JIABJICHHMSI BO3JlyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IpOLIECCA OCThIBAHWS WM HArpeBaHUs IMPU H3IyYEHUH OT LIBETA
U3ITydaronie (morjaomaroeid) NOBEpXHOCTH, CKOPOCTh UCHAPEHHsI BOABI OT TEMIIEpPATyphI
KUIAKOCTH U IUIOMIAAM €€ TMOBEPXHOCTH, DJJEKTpU3alusg TeI MW B3aUMOJACICTBUE
AIEKTPUUECKUX  3apsiioB, B3aWMOJCHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YaJlU3allMs



MarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHWTOB, JIEWCTBHS MarHUTHOTO TIOJII HA TPOBOIHHUK C
TOKOM, CBOWCTBa DJJICKTPOMArHWTa, CBOWCTBA DJICKTPOABUTATENS TOCTOSHHOTO TOKA):
dbopMyIUpOBaTH MPOBEPSiEMbIE MPEIOIOKEHUSI, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs1, OMUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

e  BBIMOJHATH TIPSMBIE MW3MEPEHUS TEMIEPATyphl, OTHOCHUTEIHHON BIAXHOCTU
BO3lyXa, CHJIBI TOKA, HAMPSKEHUS C HUCIIOJIH30BAHUEM aHAJOTOBBIX MPHOOPOB M JATUYHUKOB
(bu3MYEeCKUX BEJIMYWH, CPABHUBATH PE3YJIbTAThl U3MEPEHUM ¢ YUETOM 3aJaHHON a0COIIOTHOM
MOTPENTHOCTH;

e  TMPOBOJWUTH UCCIIECIOBAHNE 3aBUCUMOCTH OJTHOM (DU3UUECKOM BEIMUYHUHBI OT APYTOH C
WCITOJIb30BAaHUEM TPSMBIX W3MEPCHHI (3aBHCHMOCTH COMPOTHBJICHHUS MPOBOJHHUKA OT €0
JUTMHBI, TUIOMIAJW TIONEPEYHOTO CEYCHUS M  YISIBHOTO COIPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHUJIBI TOKA, WAYLIETO 4Yepe3 MPOBOJHUK, OT HAIpPSKEHUS Ha IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIICIOBATEIBHOTO U MapaJljIeIbHOTO  COCAMHEHHUM  MPOBOJIHUKOB):
IJIAHUPOBATh HCCIIEIOBAaHNWE, COOMPATh YCTAHOBKY W BBIMOJTHATH HM3MEPEHUS, CIEAYS
MPEIIOKCHHOMY TUIaHy, (DUKCHpPOBATh pE3yJbTAaThl IMOJYYCHHOW 3aBUCUMOCTH B BHJIC
TaOHIl ¥ TPaUKOB, ACIIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCICIOBAHMS;

e  TMPOBOJAWTH KOCBEHHBIC U3MEPEHUS (DU3NUECKUX BEIMUYUH (yIeIbHAS TETUIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHHWE MPOBOJHUKA, pabOTa W MOIIHOCTH JJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHHS, COOMpaTh  JKCIIEPUMEHTAIBHYI0  YCTaHOBKY,  CIEHyS
MIPEIIOKCHHOW WHCTPYKITUH, M BBIYUCIIATH 3HAYCHUE BETTUINHBL;

e coOmopaTh TpaBWa TEXHUKW OE30MaCHOCTH TMpu padboTe ¢ JTabopaTOpHBIM
000py0oBaHUEM;

e  XapaKTEepPU30BaTh MPUHIUIBI JEUCTBUS M3YyUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONMOPOM HA UX OMUCAHMS (B TOM UUCIIE: CUCTEMA OTOIJICHUS JIOMOB, TUTPOMETD,
napoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK DJEKTPUYSCKOH  SHEPIHH,
JIEKTPOOCBETUTEIBHBIE  MPUOOPHI, HArpeBaTelbHBIC  DIIEKTPONPHOOPHl  (TIPUMEPHI),
IEKTPUUECKUE TPEIOXPAHUTEIH, IJICKTPOMArHUT, JIEKTPOJABUTATENb IMOCTOSTHHOTO TOKA),
UCIIOJIB3ysl 3HAHWS O CBOWCTBAX (DU3WYCCKUX SBJICHUH W HE0OXoauMmble (Qu3ndecKue
3aKOHOMEPHOCTH;

e  paCIlO3HaBaTh MPOCTHIC TEXHHUYECKUE YCTPOWCTBA M M3MEPUTEIBHBIC MPUOOPHI IO
CXeMaM U CXEMaTUYHBIM PUCYHKaM (GKUIKOCTHBIM TEPMOMETp, TEPMOC, TCHUXPOMETD,
TUTPOMETP, JBUTATENh BHYTPEHHETO CTOPAHMS, JIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBbI
NEKTPUUECKUX IeNed ¢ MOCIeNOBAaTENbHBIM U MapaluieIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX 1IETICH;

e  TMPUBOAUTH NpPUMEPHl (HAXOMUTH HWHOOPMAITUIO O TMpPUMEpax) NPAKTUIECKOTO
WCIIOJIB30BaHUSI  (UM3WYECKUX 3HAHWUM B TOBCEIHEBHOW JKMU3HM JUIsI OOCCTICUCHHS
0e30macHOCTH TIPU OOpaIIeHn: ¢ TPUOOPaMH M TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHEHUS
310POBbS U COOJIIOZIEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpeie;



e  OCYUIECTBIIATH MOUCK WMH(pOpMaluu (PU3NYECKOro conepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U IyTEM CPAaBHEHHMS JOMOIHUTEIBHBIX MCTOYHUKOB BBIACIATH
UH(pOpPMaIMIO, KOTOpas SIBJISIETCSA IPOTUBOPEUNBOM UIIM MOXKET OBITh HEZOCTOBEPHOIL;

e  HCIOJB30BaTh IMPHU BBIIOJHEHUU YYEOHBIX 3aJaHUi HAyYHO--IOMYJISIPHYIO
AUTEepaTypy (PU3MUECKOro coaepkKaHusi, CIIPaBOYHbIE MaTepHalibl, pecypchl ceth VHTepHeT,
BJa/IeTh MpUEMaMU KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpa3oBaHusl WHGOPMALUU U3 OIHOMN
3HAKOBOMW CUCTEMBI B IPYTYIO;

e  cO37aBaThb COOCTBEHHbIC NHCHMEHHBIE U KpPaTKUE YCTHBIE COOOIEHUs, 00oOIIas
UHPOPMAIIMI0O M3 HECKOJBKMX MCTOYHHUKOB (PU3UYECKOTO COAECp)KAaHUS, B TOM YHCIE
nyOJMYHO TPEJCTABIATh PE3YyJbTaThl MPOCKTHOW WM MCCIEI0BATEIbCKON JIEATEIbHOCTH,
IpU ATOM TPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM MOHATUWHBINA ammapaT Kypca (QHU3HKH,
CONPOBOX/IATh BBICTYIUICHHE IPE3CHTALNEN;

e  IIpU BBINOJHEHUU YYEOHBIX IMPOEKTOB U HCCIEIOBAHUM (PU3NYECKUX MPOLIECCOB
pacnpenenaTh 00sI3aHHOCTHU B IPYIIIE B COOTBETCTBUHU C IMOCTABJIECHHBIMU 33J1a4aMu, CJIEUTh
32 BBIIOJIHEHHEM IUIaHA JEUCTBUA W KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATH
COOCTBEHHBIM BKJIQJ, B JI€ATEIIBHOCTh TPYIIbI, BBICTPAMBaTh KOMMYHHUKATUBHOE
B3aMMOJIEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K koniy oOyudeHus B 9 kjacce npeaMeTHbIE pe3ysbTaThl HA OA30BOM YPOBHE JOJIKHbI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e  HCHOJB30BATh MOHATHSA: CHCTEMa OTCYETa, MaTepHUalibHasg TOYKA, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXAaHUYECKOro JBIWXKEHUs, nAedopmaums (ympyras, IJacTHUECKas),
TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPETPY3KH, LEHTP TAKECTH,
aOCOMIIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKHE
KOJIeOaHMsI M BOJIHBI, 3BYK, MH(PPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbHIE BOJIHBI, IIKaja
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPhl UCIYCKAHUS U
NOTJIOUIeHHUS, alb(a-, 0eTa- 1 TaMMa-U3TyYeHUs], U30TOIbI, siIepHasi JHEPIeTHKa,

e  pa3inyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENWHOE BHKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBWKEHUE, CBOOOJHOE IMaJCHUE TeJl, PaBHOMEPHOE
JBUKEHUE IO OKPYXHOCTH, B3aMMOJCHCTBUE TEJ, PEaKTUBHOE JBH)KEHUE, KOJebaTelbHOe
JBIKEHUE (3aTyXaloU[Me W BbIHY)KJICHHbIE KOJieOaHMs), pE30HAHC, BOJHOBOE JABUKEHUE,
OTpa)K€HUE 3BYKa, NPSIMOJIMHEWHOE PACHPOCTPAHEHHUE, OTPAKEHHE M MPEITOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpa)XCHHE CBETa, pa3joKeHUEe Oeoro CBeTa B CHEKTP U CIOKEHHUE
CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSl CBETA, €CTECTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa M3JIyYEHHUs) IO ONUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBICHHE;

e  PAacMoO3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NUYECKUX SIBICHUN B OKPY’KAIOIIEM MHUPE
(B ToM uncne (uU3MUECKUE SBICHUS B MPUPOJAE: MPUIUBBI U OTIWBBI, ABM)KCHUE ILIAHET
CoJIHEYHOH CHCTEMBI, PEaKTUBHOE JBUKEHHE >KUBBIX OPIaHHW3MOB, BOCIPUSATHE 3BYKOB



KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3X0, [IBETA TEJl, ONTHYECKUE
ABJIGHUS B TPHUpPOJE, OHOJOTUYECKOE JEWCTBHE BHUAUMOTO, YIbTPAQHOJIETOBOTO U
PEHTI€HOBCKOTO HW3JIyUY€HUM, €CTECTBEHHbIM paJAMOAKTUBHBIN ()OH, KOCMHUYECKHE JIyUH,
pPaZOaKTUBHOE U3IYyYEHUE NPUPOJHBIX MUHEPAJIOB, NEUCTBUE PAJMOAKTUBHBIX WU3JIy4YE€HUN
HAa OpraHMW3M uYeJoBeKa), MPH 3TOM TMEPEBOAUTH MPAKTUYECKYIO 33aJadyy B Y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

e  ONKCHIBaTh H3YyYEHHbIE CBOWCTBA Tel U (U3UUECKHUE SBJICHUS, MCIOIb3Ys
¢usznyeckue BENUMYMHBI (CpEeOHSIi U MIHOBEHHass CKOPOCTh Tejla IpU HEPAaBHOMEPHOM
JBWKEHUN, YCKOPEHHME, NEPEMEIICHHE, IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CuUia
YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, BEC Tea, MMIIYyJIbC Tena,
UMITYJIbC CHJIBI, MEXaHHW4yeckass paboTa M MOIIHOCTh, IOTEHUHWAJIbHAs SHEPrus Tena,
INOJHATOIO HaJ IIOBEPXHOCTBIO 3€MJIM, IIOTEHUMAJbHAs DSHEPIHs CXATOW IPY)KUHBI,
KUHETUYECKasi PHEprus, MOJIHAsS MEXaHWYeCKash HHEeprus, MepuoJ U 4YacToTa KojeOaHuM,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, NTOKA3aTelb MPEIOMICHUS
cpenbl), NpH ONHCAHMM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAYEHHUS W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAOILIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH rpapuKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

e  XapakTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBIIEHUS M MPOILECChl, HCHOIb3YS
3aKOH COXPAHEHHUS SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMSI, MPUHUMUI CYNEPIO3ULIUUA CHUJI,
IPUHIUI OTHOCUTENBHOCTU ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs HMITYJbCa,
3aKOHBI OTPAKEHUS W NPEJIOMJICHHUS CBETA, 3aKOHBI COXPAaHEHHs 3apsIOBOIO U MacCOBOIO
qycesl NpU SACPHBIX PEaKIUsIX, MPU ITOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

e  OOBACHATH (PU3MYECKHUE MPOIECCHl M CBOMCTBA TE€l, B TOM YMCIE U B KOHTEKCTE
CUTyalMil NPaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBISABIATH MPUYUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX MLIaroB ¢ Omopol Ha 2—-3 M3yYeHHBIX
CBOMCTBA (PU3MYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pewmaTh pacy€THbIE 3aJaud (ONMUpAloIIMecs Ha CcUCTeMy U3 2-3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3aJlauM 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABISATH HEAOCTAIOUINE WM W30BITOYHBIC
JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELICHUs, POBOIUTh PACUETHI U
OLICHHMBATh PEAIMCTUYHOCTD ITOJTYYEHHOI'O 3HaYEHUsI PU3NUECKON BEJIUUNHBI,

e  pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh NPU MOMOIIM (U3HYECKUX
METOJ/IOB, UCIIOJIb3Yysl ONMCAHUE HUCCIENOBAHMS, BBIICIATH MPOBEPSEMOE MPEAIOJIOKEHHE,
OLICHMBATh IPABUJIBHOCTh IMOPSAKA MPOBEACHUS HCCIENOBAHMS, JIEJAaTh  BBIBOJBI,
UHTEPIIPETUPOBATH PE3YIbTAaThl HAOMIOIEHUN U OIBITOB;



e  TPOBOAWTH ONBITHI MO HAOMIOAEHUIO (U3UUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3ydeHHE BTOpOTro 3akoHa HproTOHA, 3akoHa COXpaHEHHsS SHEPruw,
3aBUCUMOCTh TEpHoJia KoJeOaHUW MPYKUHHOTO MAasgTHHKA OT MAacChl Ipy3a M KECTKOCTHU
OPY>KMHBI M HE3aBUCUMOCTh OT aMIUTUTYIbl MajblX KOJeOaHWM, MNpsSMOIMHEIHOE
pacmpocTpaHeHHE CBETa, pas3joKeHHEe Oeloro cBeTa B CHEKTP, H3yUYEHHUE CBOWCTB
MU300pakKeHHsI B TUIOCKOM 3€pKajie ¥ CBOWCTB M300paXKeHUs IpeaMeTa B cOOUparoIie JuH3e,
HAOJIOICHUE CIUIONIHBIX M JIMHEHYATBIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOATENIbHO COOMpAThH
YCTAaHOBKY M3 U30BITOYHOTO HaOopa oOOpyAOBaHUsS, OIUCHIBATH XOJl OIbITA U €ro
pe3ynbTathl, (OPMYIUPOBATH BHIBODI;

e  TPOBOAWTH MPH HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX W3MEPEHUI, OMpEeAess CpeaHee
3HAUYEHUE M3MepsAeMON BelWYuHbl ((POKYCHOE pAacCTOSHHE COOMpAroOlEed JIMH3bI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO MpUbopa);

e  IPOBOAMTH UCCIIEIOBAHHE 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH C UCHOIb30BAHUEM
IPSIMBIX U3MEPEHHUH (3aBUCUMOCTD IIYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBMXEHHU 0€3
HAYaJbHOW CKOPOCTH, MEpHoja KOJeOaHUH MaTeMaTHYeCKOTO MasTHUKAa OT JJIMHBI HHTH,
3aBHCHMOCTH yTja OTPaXXCHHsl CBeTa OT yrja MajJeHUus W yIriia TpeoMJIeHUS OT yria
NajJicHus): IJIaHUPOBaTh  UCCIENOBaHHE, CAMOCTOATEIBHO  COOMpaTh  yCTAHOBKY,
(GuKCcHpOBaTh Pe3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIIMYUH B BUJIE TAOJIUI U
rpaduKoB, enaTh BEIBOBI IO PE3yIbTaTaM UCCIICOBAHMUS,

e  TPOBOAWTH KOCBEHHBIE H3MEpEHUs (PU3MUECKHX BEITUYMH (CpPEIHSAS CKOPOCTh H
YCKOpEHHUE Tela NpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJCHMS,
KECTKOCTh TMPYXXHUHBI, KOIPPUIMEHT TPEeHUS CKOJBXKEHUS, MeXaHW4yeckas paboTa u
MOIIHOCTh, YAaCTOTa M MEPUOJ KOJIEOAaHUM MaTEeMaTHYECKOro U MPY>KMHHOTO MasTHUKOB,
ONTUYECKasl CHUJa COOMpAIOIIEH JMH3BI, PaIHOAaKTUBHBIA (OH): MIAHUPOBATH HM3MEpPEHUS,
coOupaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIONHATH U3MEPEHHUS, CIIEeIys TMPEI0KCHHON
UHCTPYKIMH, BBIYUCIATh 3HAUCHUE BEJIMYMHBI M aHAIU3UPOBATH MOJIYYECHHbIE PE3YJIbTaThI C
YYETOM 33JaHHOU MOTPEIIHOCTH U3MEPECHUM;

e coOmopaTh mpaBUia TEXHUKM OE€30MaCHOCTH IMpu padore ¢ JadopaTOpHBIM
000pyI0BaHUEM;

e  pa3naMuaTh OCHOBHBIC MPHU3HAKU M3YUYCHHBIX (U3MUYECKUX MOJIENCH: MaTepuaibHas
TOUKa, aOCONIOTHO TBEPJAOE TEJIO, TOUYEUYHBIH MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $i/1pa;

e  XapaKTepU30BaTh MPUHIUIILI JEUCTBUS M3YYECHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM HAa WX OMUcaHus (B TOM 4HCIIE: COUAOMETP, NATYMKU TOJOXKEHHUS,
paccTosiHUSL U yCKOPEHUS, paKeTa, 3XOJOT, OYKH, MEPUCKOI, (oToamnmapar, ONTHUYECKUE
CBETOBO/IbI, CIIEKTPOCKOIN, MO3UMETP, Kamepa BuibcoHa), UCTONb3ysl 3HAHHUS O CBOWMCTBAX
buznyecKux SBICHUN U HEOOXOAUMBIE (PU3UUECKIE 3aKOHOMEPHOCTH;



e  UCIHOJB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HW3YUYCHHBIX TEXHUUYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB NpPH pEUICHUH
y4eOHO--TIPAaKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl TOCTPOCHUS H300paKeHUl B
IJIOCKOM 3€pKajie U COOMparomie JMH3e;

e  MPUBOAUTH TPHUMEPHl (HAXOMUTH HWHOOPMAIUIO O TMpPUMEpax) NPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HM JUIsI OOECHEUEHHS
0e30MacHOCTH MU O0pallleHnH ¢ TPUOOpaMu M TEXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHUS
3JI0pOBbS U COOJIIOIEHNSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPY KaloLEel cpee;

e  OCYHIECTBJISITH TMOMCK HHpopMauu (U3MYecKoro cojepxkanus B HutepHere,
CaMOCTOSITENIbHO  (DOPMYJIUPYsS TOUCKOBBIA  3alpoCc, HAXOAUTh MYTH OIPEAEIICHUS
JIOCTOBEPHOCTH  TMOJYy4YeHHOM HH(pOpMalMid Ha OCHOBE HMCIOLIMXCA 3HAHUU W
JOTIOJITHUTENBHBIX HCTOYHUKOB;

e  HCMOJB30BATh TMPU BBINOTHEHUH YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3UUECKOTO COJIEpKaHUsl, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu HTepHeT,
BJIAJETh NMPUEMAaMHU KOHCIEKTHUPOBAHUS TEKCTa, NMpeoOpa3oBaHus MH(OpPMAUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

e  co37aBaThb COOCTBEHHbIE IHMCBbMEHHBIE U YCTHBbIE COOOIIEHHS Ha OCHOBE
uHQOpMAIIUM U3 HECKOJIBKUX HWCTOYHUKOB (DU3UYECKOTO COJACpKaHUS, MyOJIUYHO
NPEACTABIATh PE3YJbTAThl NPOECKTHOM WM MCCIEIOBATENIbCKON NEATENBHOCTH, MPU 3TOM
IPAaMOTHO MCHOJIb30BaTh U3YUEHHBIA MOHATUMHBIN anmapar u3y4yaeMoro pasiaena GuU3uKud 1
COMPOBOXAAaTh BBICTYIJICHUE TMpe3eHTaluel ¢ ydéroM OcCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
KonTpoasubie  JlabopaTopHasi
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHEE - Hayka O TIpupoe https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2.IlepBoHauyasnbHble CBeleHUS 0 CTPOCHMH BelecTBa
bu6nmoreka [JOK
2.1 C 1
TpOCHHC BellecTRa https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHRIC COCTONMIA BettecTRa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3./IBu:xeHue U B3auMojielicTBUE TeJl
3.1 MexaHn4eCcKOoe ABIKCHHE 3 bu6mmoreka [JOK



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

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

3.2 Huepnust, Macca, IJIOTHOCTD 4 bubmorexa LOK
' PHHA, ’ https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4./laByienne TBEPABIX TeJ, sKUAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuotexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe rasienue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK
' B HUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaboTa 1 MOIIHOCTh. JHePrus
bu6mmorexa [IOK
51 Pa6 3
aboTa 1 MOTIHOCTH https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
2 IT
° POCTEIE MEXQHHSMET > https://m.eds00.ru/7f416194
bu6mmorekxa [IOK
53 Mexanuteckas sHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne /i P Kounrpouabusie JlaGoparopuas (mpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1.TensioBble ABJICHUSA
. bubnuorexa [JOK
1.1 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 ° https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2.2sieKkTprYecKHe 1 MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IT 2 1 7
OCTOSHIRIH SCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMArHHTHAS HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro o paznueny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne /i P Kounrpouabusie JlaGoparopuas (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1.Mexannueckue siBJeHUSA
11 MexaHUYeCKOe IBHKCHUE U CIIOCOOBI €ro 8 1 bubmuorexa [JOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 1 1 2
SAUMOJIEHCTBHE Tel > https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 8 2
AKOTbL COXpATIEHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 31
Paznen 2.Mexanuueckue KoJ1e0aHUsI ¥ BOJTHBI
bu6mmorexa [IOK
2.1 M o 5 2
CXAHITHCECIHIE KOTEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 5 1
CXAHITHCCIHIE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 10

Pa3jnen 3.2/ieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U 4 bubnuorexa [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4



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

Pa3nen 4.CBeToBbIE ABJICHUSA

4.1 3aKOHBI PacIpoOCTpPaHEHUS CBETA 5 1 bubmorexa LOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 1
3 A3OKCHHE GET0rO CBETA B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
Pa3nen 5.KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 4
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmorexa [IOK
52 Crpoeiie aTomHOro A1pa 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuuu 5 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 11
Pa3neu 6.IloBTOpHUTEILHO-00001IAI0IN I MOLY b
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10



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

INIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB Hara DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Jdomamnee o dakt oOpa3oBaTe/ibHbIE
k/p a/p 3ajanue
IUIaHY pecypchbl
dDu3uKa u ee poJib B NO3HAHUYN OKPY KAK0IIero Mupa.(64)
1 ®du3nka — Hayka o npupoje. SABneHus 1 I1.1,2,Bomrpocsr 1-3
HIPUPOJIBI. cTp.6
2 dusznueckue ABIEHU. 1 3aganue 2 cTp.S
1.4 1 Ne2
3 ®dusnyecKkue BeTMYUHBI U UX U3MEpPEHUE. 1 YHp-2 8
ctp.14
4 JlabopaTopnas padoraNel «Onpenesienune 1 1 12
MOKA3aHU U3MEePHUTETHLHOTO MPUOOPa» o
bu6mmoreka [IOK
M . I1.3 1-4
5 €TOJIbl HAYYHOTO I'If)3HaHI/I$I Onucanue ) 1 ,BOIIPOCHI https://m.edso0.ru/ff09
bu3NYECKUX SBICHUHN C TOMOIIBIO MOJETEH. cTp.9 793
https://globallab.ru/ru
Ypok-uccienopanue "I[lpoBepka runoresnbi: :
JAJTbHOCTH MOJIETA APUKA, MYLIEHHOT0 lproject/cover/fd9ih7
6 1 I1.3 2f-bbe6-4f30-9cb2-
TOPU30HTAJIBHO, TeM 00JIb1Ie, YeM 0osbIIe 4fd7a22a13d2.ru.htm
BBICOTA MycKa'. | -
IlepBoHayabHBIE CBEIeHNSI 0 CTPOCHUM BenlecTBa. (54)
bu6mmoreka [IOK
- Crtpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE 1 I1.7,8,ynp.2 Ne2 https://m.eds0o.ru/ff09

JAUCKPETHOC CTPOCHUC BCIICCTBA.

cTp.29

fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://globallab.ru/ru/project/cover/fd9fb72f-bbe6-4f30-9cb2-4fd7a22a13d2.ru.html
https://globallab.ru/ru/project/cover/fd9fb72f-bbe6-4f30-9cb2-4fd7a22a13d2.ru.html
https://globallab.ru/ru/project/cover/fd9fb72f-bbe6-4f30-9cb2-4fd7a22a13d2.ru.html
https://globallab.ru/ru/project/cover/fd9fb72f-bbe6-4f30-9cb2-4fd7a22a13d2.ru.html
https://globallab.ru/ru/project/cover/fd9fb72f-bbe6-4f30-9cb2-4fd7a22a13d2.ru.html
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBMOKEHHME YacTHI] BEIIECTBA. 11.9,10 https://m.edsoo.ru/ff0a
013e
Ypok-uccienopanue «OnbIThI 10 IL11.ymp 4Nel 2 bu6mmoreka [IOK
9 00HAPYKEHHIO CHJI MOJIEKYJISIPHOTO .37 https://m.edsoo.ru/ff0a
NPUTSKEHUS] U OTTAIKUBAHUS». P 013e
bubmuoreka [JOK
I1.12,13,Bonpockl
10 ArperaTHble COCTOSHHUS BELIECTBA. https://m.edsoo.ru/ffOa
1-3 c1p.40
0378
OCco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI. bu6nmoreka [IOK
11 O6o06menue no pazueny «IlepBoHavanbHbie Yup.SNel crp.42 https://m.edsoo.ru/ff0a
CBEJICHUS O CTPOSHUHU BEILIECTBAY. 0378
JIBu:keHMe U B3auMojelicTBHe Te.( 214)
bu6mmoreka [JOK
M .P I1.14,15 .6 Ne5
12 €XaHUYECKOe JBIKEHUE. PaBHOMEpHOE 1 ,15,ymp.6 N https://m.edsoo.ru/ffoa
HEPaBHOMEPHOE JIBUKEHUE. cTp.46
05c6
bu6mmoreka [JOK
I1.16 .7 Ned 6
13 Ckopocth. EnuHHITBI CKOPOCTH. yip-7 Ned, https://m.edsoo.ru/ff0a
cTp.54
079c
bu6mmoreka [IOK
I.1 8Ne 1
14 Pacuer myTH 1 BpeMEHU IBUKCHHUSI. 7.ynp-8XN https://m.edsoo.ru/ff0a
cTp.58
Oae4
bu6mmorexa [IOK
11.19-22 A1
15 Wueprus. Macca — Mepa HHEPTHOCTH TEJL. >YIp https://m.edsoo.ru/ff0a
No2 ctp.70
0c10
16 [TnotHOCTH BemiecTBa. PacueT macchl u 06beMa [1.23,24,ynip.12 bubnmoreka [JOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

TeJIa 10 €ro MJIOTHOCTH. Nel,2 ctp.78 https://m.edsoo.ru/ff0a

Ofee
bu6mmoreka [IOK
Jlad 0ora Ne2 «O
2 Opampna’f pabora «npererenne 1 1 VYup.13 Nel cp.81 https://m.edsoo.ru/ff0a
IUIOTHOCTHU TBEPAOI0 Tesiay.
123c
Pemenne 3agau mo treme "I110THOCTD bubmorexa LOK
" 8 1 Vip.13 Ne3 c1p.81 https://m.edsoo.ru/ffOa
BelecTna". 193¢

Cuna xak xapakTepUCTHKa B3aUMOIEUCTBUS TEl. [1.25,26, ynp.14

1 https://m.edsoo.ru/7f4
SIBnenue Tarorenus. Cuna TSHKECTH. Ne2 c1p.85 B
16194
I1.27,ymp.15 Nel )
Cuna ynpyrocru. 3akon I'yka. 1 oYTIP https://m.edsoo.ru/7f4

crp-91 16194

JladopaTopnasi padora Ne3 «U3yuenue
3aBHCHMOCTH pacTsikeHHs (1edopManum) 1 1 I1.27
NPY’KUHBI OT MPUJIOKEHHOH CHIIbD).

https://m.edsoo.ru/7f4
16194

bu6nmorexa [JOK
https://m.edsoo.ru/ff0al

CBs13b MEX/ly CUJION TSYKECTH U Maccoy Tea. [1.28,ynip.16 Nel

1 778. bubnuoreka IIOK
Bec tena. HeBecomocTs. cTp.94 https://m.edsoo.ru/ffoal
178
Cuna TspKecTH Ha IpyTruX IUIaHEeTax. I1.29,Bonpocsr 1-5 bubmorexa LIOK
1 ’ https://m.edsoo.ru/ff0al
®u3nyecKue XapaKTEepUCTUKH TUIAHET. cTp.99 502

Hsmepenue cui. lunamomerp. 1 I1.30,ynp.18 Nel bubnuoreka [IOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

ctp.101 https://m.edsoo.ru/ff0al
8cc
bu6mmoreka [IOK
25 Pemenue 3anay o teme "Cuna tsoxectn. I1.28 https://m.edsoo.ru/ff0al
178
bu6 OK
26 Cﬂox(efme JBYX Cfm, HaIMpaBJICHHBIX MO OJTHON I1.31,ymp.19 Nel hgpsjijll?;lréel;asi.ru /ff0al
npsiMoii. PaBHOIEHCTBYOIIIAs CHII. ctp.105 70
bub OK
97 PGII'I'GHI/IC 3a1a4 1o Teme "PaBHonelcTByOMIas I1.3 ll,gglp. 19 Ne2 hgpSJ.I:jI/(r)rTl.eeI;aS(I)lo.ru 1£10a
cun'. CTp.
P 1a70
Cuna tpenud u e€ BuAbl. TpeHue B Ipupojie u bubamorexa LOK
28 P ARl AP PHPOAL 11.32,33,34 https://m.edsoo.ru/ff0a
TEXHUKE.
1b9c
JIab 0 Neq «A
3ain0cl;il\::))f:: :npnaLIO: aeH:m«cKz:)e):xuﬂ oT bubmmorexa LOK
29 P 11.32,33,34 https://m.edsoo.ru/ff0a
CHJIBI IaBJIEHUS M XapaKTepa 1cc8
CONMPHUKACAIOUIUXCS MIOBEPXHOCTEID). =
Pemienue 3agau Ha onpeaciacHue bubmmorexa LIOK
30 N A . pe I1.31 https://m.edsoo.ru/ff0a
PaBHOJICHCTBYIOIIEH CHJIBI.
1de0
Pemenue 3agau o temam: «Bec Tenay, bubmuorexa [JOK
31 «I'papmueckoe nzobpaxkenue cuim, «Cuib, I1.28-31 https://m.edsoo.ru/ff0a
«PaBHOJENCTBYIOIAS CUTD. 1de0
Kontpoabnas padoraNel mo remam:
Hroru rimasel
32 «MexaHHYeCcKOe IBHKeHHe», «Macca,

IUIOTHOCTBHY, «Bec Tenay, «I'paduueckoe

ctp.112



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

u300pakeHue cu», «KCHibi».

JlaBJieHre TBEPIbIX TeJl, )KMAKOCTeH U ra3os. (214)

Hasnenne. CriocoObl yMEHbILICHUS U

I1.35,ymp.20 Nel

bubmuorexa [JOK

33 https://m.edsoo.ru/ff0a
YBEJIUYEHUS J1aBJICHUS. ctp.117
20a6
bu6 OK
34 ,Z[aB.'I.IGHI/Ie ra3za. 3aBUCMMOCTb JaBJICHUS Ta3a OT I1.36,B0ompock! 1-6 hgp::jll(;;.eelitl)lo.ru /04
00bEMa, TeMIiepaTyphl. ctp.121
2376
R bubmuoreka [JOK
35 Ilepenaya naBieHus TBEPABIMU TEJIaMHU, [1.37,ynp.21 Nel,2 https://m.edsoo.ru/ff0a
JKUIKOCTSIMHU U razaMu. 3akoH Ilackans. ctp.124
25b0
JlaBieHHe B )XKMAKOCTH U ra3e, BBI3BaHHOE I1.38,Bompocer 1-4 Bubmmorexa LIOK
36 . a ’ 20,B01p https://m.edsoo.ru/ff0a
JIEUCTBUEM CHIIBI TSDKECTH. ctp.127
2718
bu6mmoreka [IOK
P I .22 Nel
37 elIeHne 3a1ad o Teme «JlaBaeHue B )KUIKOCTH 39, ynp.22 N https://m.edsoo.ru/ff0a
u rase. 3akoH Ilackais» crp.130
2826
bu6mmoreka [IOK
I1.40 23 Nel
38 Co00IIaroIIHMecs: COCY/IbL. YIIP https://m.edsoo.ru/ff0a
ctp.135
2970
.41, sanamme | bubmuorexa [JOK
Bec Bo3yxa. ATMocepHOE JaBlIeHHE. o s https://m.edsoo.ru/ff0a
39 cTp.138
2b5a
ATmocdepa 3eMiH U IPUYHHBL €€ bubmorexa LIOK
40 P P I1.41 https://m.edsoo.ru/ffOa

CyHICCTBOBAHHA.

2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue armocdeproro gaBieHus. OnbIT

[1.42,ynp.25 Ne3

bubmuorexa [JOK

41 TobnmemLnI o1, 142 https://m.edsoo.ru/ff0a
pp : TP- 2da8
bu6mmoreka [IOK
b - A 1.4 .26 Nel
42 apomeTp-aHepoua. ATMOc(epHOE aBICHIE Ha 3,ynp.26 N https://m.edsoo.ru/ffoa
pa3IMYHBIX BBICOTAX. crp.146
2fc4
bubmuoreka [JOK
43 3aBHUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT [1.43,ynp.26 Ne5 https://m.edsoo.ru/ff0a
BBICOTBI HaJ] YPOBHEM MODSI. cTp.146
2fc4
[1.44 1-6 https: k.1lc.
44 Manowmetpsl. [lopriHeBoi KUAKOCTHBIN HACOC. SBOPOCH ps:/furokle.ruf
ctp.150
bu6mmoreka [IOK
I1.45 .28 No2
45 'upaBIMYecKuii mpecc. > YIP https://m.edsoo.ru/ff0a
ctp.153
3136
Pemenue 3amau mo reme " AtmochepHoe Bubmiorexa LIOK
[ICHH 9 [10 TEM ™ H
46 N 8 P I1.41-45 https://m.edsoo.ru/ffOa
naBjieHue".
2fc4
b K
47 JenicTBHE )KUAKOCTU U Ta3a Ha MOTPY’KEHHOE B 11.46,47,yrip.29Ne2 thSJ.I:I;I/(r)TT]ZIZ(I)lO?’U /ff0a
HUX TeN0. ApXUMENOBa CHIIA. ctp.160
3276
JlabopaTopnas padora Ne5 «Onpenenenue bubnuotexa [JOK
48 BBITAJIKMBAIOLIEH CHIIBL, IeiicTBYIOMIEH HA [1.46,47 https://m.edsoo.ru/ffOa
TeJ10, NOTPYKEHHOE B JKHAKOCTb». 33fc
JladopaTopnasi padora Ne6 «UcciienoBanue bubnuorexa [JOK
49 3aBHCHMOCTH Beca TeJia B BoJe 0T 00béMa 11.46,47 https://m.edsoo.ru/ff0a

norpymem{oﬁ B JKUAKOCTDb YaCTH TeJaa».

3514



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://urok.1c.ru/
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

[1.48,ynp.30 Nel

bubmuorexa [JOK

50 [TnaBanue Tem. 1 1D, 165 https://m.edsoo.ru/ffOa
R 3296
51 JIaﬁopa;ropHaﬂ padora Ne7 «BbisicHeHHue 1 1 [1.49
yC/I0BH MUIABAHUSA TeJIA B KUTKOCTH
Pemenue 3agau no remam: «IlnaBanue cynos. bu6mmoreka [IOK
I1.49,ynp.31 Ne2
52 BosayxomiaBanue», «/laBieHue TBEpIbIX TEI, 1 https://m.edsoo.ru/ffOa
N ctp.170
SKUIKOCTEN U Ta30B). 3654
53 KonTposbHnas padora N‘.:Z «/laBjieHue 1 1 [1.35-49
TBEPABIX TeJl, JKHIKOCTEl 1 ra3oB».
Pa6ora u momHoCTh. JDHeprus.(12y4)
bubmuoreka [JOK
I1.50 32 Nel
54 Mexanudeckast pabora. EquHuIBI pabOTHL. 1 YTIP https://m.edsoo.ru/ffOa
ctp.176
382
bu6mmoreka [IOK
I1.51, 33 Nel
55 MomHocTs. EAMHAIBI MOLITHOCTH. 1 yrip https://m.edsoo.ru/ffOa
ctp.180
382
_ " =
56 Ypok ncc.ne)ionaﬂue P'z'lcqu MOIIHOCTH, 1 51 hitps://urok 1c.ru
pa3BuUBaeMoii Npu nMoabEéme 1o JecTuuie' .
bu6mmoreka [JOK
57 [Ipoctbie Mexanu3mel. Peruar. PaBHOBecue cui 1 I1.52-54 yrip.34Nel https://m.edsoo.ru/ff0a
Ha peryare. MOMEHT CHITBI. ctp.186 478e
Pbruaru B TexHHKE, OBITY U IPUPOJIE. bubnuoreka [IOK
58 [Ipumenenne mnpaBuiia paBHOBECHUS pbluara K 1 I1.55,56,57 https://m.edsoo.ru/ff0a

6J10Ky. «3050TOC IpaBUJIO0» MCXaHUKH.

48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://urok.1c.ru/
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

JlabopaTopnasi padoraNe7 «HUcciaenoBanue

bubmuorexa [JOK

59 . 0,5 I1.53,54 https://m.edsoo.ru/ff0a
YCJI0BHII PABHOBECHS PblYara.
48a6
KoaddumuenT none3noro neicTBus MEXaHU3Ma. bubnuorexa [JOK
I1.60, Bonipocs! 1-4
60 JlaGopaTopnas padora Ne§ «M3mepenue KI1/] 0,5 71200 https://m.edsoo.ru/ff0a
HAKJIOHHOM IJIOCKOCTH». TP 4c48
bu6 K
Pemenue 3agau no reme «PaboTa, MOIITHOCTD, Yp.38 Nel nonmorexa LIO
61 K> D200 https://m.edsoo.ru/ff0a
. b 4c438
bu6 K
Mexanunueckas sueprus. Kunernueckas u [1.61,62, Yup.39 nonmorexa LIO
62 https://m.edsoo.ru/ff0ad
MIOTEHLIMAJIbHAS SHEPIUsl. Ne3 c1p.205 259
b K
. I1.63,Bompocsr 1-4 nommorexa [0
63 3aKOH COXpaHEHHUsT MEXaHMUYECKOW SHEPTHH. https://m.edsoo.ru/ffOa
ctp.207
4360
64 Pemenne 3agau no reme «Padora n [1.61-63 https://marketplace.o
MOIIHOCTD) br.nd.ru/
b K
KonTtpoubnas pabora Ne3 no reme «Padora n IToBTOpEeHHE Homorexa LO
65 https://m.edsoo.ru/ff0a
MOLIHOCTBH. JHEPIHsD). Mmatpuaina I1.50-63
4360
Pe3eps. (3u)
Peseprubriil ypok. Pabora ¢ Tekctamu mo Teme bubmmorexa LIOK
66 . PeHBIL YOI ! I1.14-31 https://m.edso0.ru/ff0a
Mexanudeckoe nBmkeHue" .
4eeb
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme I1.35-49 bubnuoreka [IOK

"JlaBneHue TBEPABIX TEII, KUIKOCTEH U Ta30B".

https://m.edsoo.ru/ffOa



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PeseprHbIil ypok. PaboTta ¢ TekcTamu o Teme

68
"PaboTa. MomHoCcTh. DHeprus'".

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

I1.50-63

4ffe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa
4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

8 KUIACC

N KounuecTBo yacos Hara DJIeKTpOoHHbIe U pPOBbIE

]

/ Tema ypoka B JomauiHee no maany | dakr o0pa3oBaTe/bHbIC

n/n
cero K/p H/p 3alaHHue pecypcsol
TenoBble siBJICHUS.
Crtpoenue u cBoiicTBa BemecTBa (74)
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO- 3amanus 1-4
. bubnuorexa [JOK
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 (dbusmka 7 kiacc,
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS. ypok 4, POIII)
3ananus 5-8
2 Macca u pazmep aTOMOB U MOJIEKYI. 1 (¢dbusuka 7 kiacc,
ypok 4 POIII)

3 Mogenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro 1 3ajiaHue 1no bubnnoreka [JOK
COCTOSIHUHM BelleCcTBa. KapTOuKe. https://m.edsoo.ru/ff0a540e
OObscHEHUE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSHMII BElIECTBA Ha Sapanna 1-4

4 p . 1 (pusmka 7 kiacc, https://www.imumk. ru/
OCHOBE HOJ'IO)IfeHI/II/I MOJIEKYJISIPHO ypox 5PN
KMHETUYECKOW TEOpHUH.

5) Kpucrannnueckue u amop¢Hbie Tena 1 Sanariieno bubmmorexa [OK

P P ) KapTOYKe. https://m.edsoo.ru/ff0a5800
-8
6 CmauvBaHue U KalWJUBIPHOCTb. 1 ?;;[anm ;- bubnmnoreka [JOK
n3WKa 7 Kiacc,
[ToBepXHOCTHOE HATSIKEHUE. https://m.edsoo.ru/ff0a5530
ypok 5, POIII)
7 TemnoBoe pacHIMpeHHE U CKATUE 1 Japarme to bubmmorexa [TOK
P P ' KapTOYKe https://m.edsoo.ru/ff0a5a26

TensioBbie npoueccsl (214).



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

8 Temnepatypa. CBsi3b TEMIIEpATypbl CO IT.1,ynp.1 Nel http://stratum.ac.ru/r u/
CKOPOCTBIO TEIUIOBOT'O JIBUXKEHUS YACTHIL. ctp.7
9 Baytpennss sueprusi. CriocoObl ”3BMEHEHHS I1.2,3,ynp.3 bubnnoreka [HOK
BHYTPEHHEH SHEPTUU. Nel,2 ctp.14 https://m.edsoo.ru/ff0a5c60
I1.4,5,6,ymip.4 bubnmoreka [JOK
10 B .
HARL TEIOnEpenatin Nel,2 crp.18 https://m.eds00.ru/ff0a6412
Ypox-xkougpepenuus "llpakTuyeckoe
11 HCI0JIb30BAHHUE TEMJIOBBIX CBOMCTB VYp.5 Ne 3,4 bu6mmoreka [IOK
BELECTB U MATEPHAJIOB B LeJIAX cTp.22 https://m.edsoo.ru/ff0a65c0
Heprocoepexenus'
12 KommaectBo Temnotel. Y aenpHast I1.7,8,ynp.7 bubmuorexa [JOK
TEIJIOEMKOCTb. Nel,2 c1p.30 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemoBoro 6ananca. TemiooomMeH VYup.7,8,ynp.7 bubnnorexa [HOK
U TEIUIOBOE PaBHOBECHE. Ned c1p.30 https://m.edsoo.ru/ff0a7088
JlabopaTopuas padora Nel «UcciienoBanue
14 sIBJICHUS TEeNJ1000MeHa NPU CMelMBAHUU I1.7,8 bubmorexa HOK
. o P o https://m.edsoo.ru/ff0a6a98
X0JI0JIHOI U ropsiyeii BOaAbD».
Pacuer xonmvecTBa TEIOTHI, HEOOXOIUMOTO
15 JIsl HArpeBaHUsl TeJla U BBIACISIEMOT0 UM MPU 11.9,ymp.8 Ne2 bubmmorexa [OK
a p A p cTp.34 https://m.edsoo.ru/ff0a6a98
OXJTKICHHH.
16 JlabopaTopHas padora Ne2 «Onpenesnenue s bubnmnoreka [JOK
YAeJbHOM TeNJI0eMKOCTH BelleCTBA). ' https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa I1.10, yp.9 Ne3 bubnmoreka [JOK
CrOpaHMusl. ctp.37 https://m.edsoo.ru/ff0a7b5a
18 IInaBneHue u oTBEpIEBaAHUE I1.13- bubnnorexka [JOK

KpUCTAJNIMYCCKUX TCII. VaenpHas TemioTa

15 ynp.12 Nel-3

https://m.edsoo.ru/ff0a71d2



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

IJIaBJICHUS. ctp.47

19 JladopaTopHas padoraNe3 «Onpenesnenune [L13.14 bubnmoreka [JOK
YAeJAbHOM TEMJI0THI IJIABJICHHUS JIHAA». o https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJCHCAIIHS. I1.16,17,ynp.15 bubmuorexa [JOK
Hcnapenue. Nel-3 ctp.61 https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora

21 napooOpa3oBaHMs U KOHJCHCAIUH. I1.18.20,ymp.18 bubnuoreka [IOK
3aBUCHUMOCTD TEMITEPATypPbl KUTICHHS OT Ne2 ctp.78 https://m.edsoo.ru/ff0a786c¢
aTMOoCc(epHOTro JaBJICHHUS.

Bnaxxnocts Bo3ziyxa. Jlaboparopuasi padora
22 Ned4 «OnpenesieHne 0THOCUTEIHLHOM TL19,ynp. 17 N8 bubnmorexa [IOK
* P crp.72 https://m.eds00.ru/ff0a7628
BJI2KHOCTH BO3IyXa».

93 Pemenue 3anau Ha onpeneneHue BiIaXXHOCTU I1.19,ynp.19 Ne7 bubnuorexa [JOK
BO3/IyXa. cTp.72 https://m.edsoo.ru/ff0a7628
[TpuntunBl pabOTHI TETIJIOBBIX JBUTATEIICH. 11.21,22,23,

24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO BOITPOCHI 1-5 bubmorexa HOK

P P ' yIp P https://m.edsoo.ru/ff0a7c7c
cropanus. cTp.85

o5 KIIJI rerumoBoro aBurarens. TernaoBbie I1.24,ymp.20 Ne2 bubnmnorexa [JOK
JIBUTATEIIN U 3aIUTA OKPYKAIOMIEH CPEbI. ctp.90 https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHsI U MIPEBPAICHHs SHEPTUHU B bubnmnorexa [JOK
TEIUIOBBIX MPOLECCAX. https://m.edsoo.ru/ff0a7c7c
[ToaroroBka K KOHTPOJILHOU PabOTE IO TEME

27 «TemnnoBele siBneHus. VI3MeHeHne arperaTHbix I1.1-24 bubmorexa HOK

. ' p ’ https://m.edsoo.ru/ff0a83f2
COCTOSTHU BEIIECTBa»
KountpoabHnas padora Nel no teme
28 P p L1-24 bubmuorexa [JOK

"TemioBblie ABJeHNA. U3Menenune

https://m.edsoo.ru/ff0a86ae
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arperaTHbix COCTOSTHMH BeIIIe(:TBa"

3J1€KTpI/I'leCKI/Ie U MAarHuTHbIC SAIBJICHUA.

| |

JylekTpUYeCcKHUe 3apsa/bl. 3apsiKeHHbIE TeJIa U UX B3aumojeiicteue (74).

DnexTpusanus Tei. [[Ba poga 31eKTpUUECKUX

I1.25,26, ynp.21

29 g 1 http://stratum.ac.ru/r u/
3apsa0B. B3aumoieiicTBUE 3apsSyKEHHBIX TEI. Nel ctp.95
30 YpOK-l/lcc.JIue)mBaHne «IJIeKTpHU3anuA Tej 1 11.25.26 http://stratum.ac.ru/r u/
HHAYKIUEH U IPU CONPUKOCHOBEHUID)
3agaHue 1mo bubmuorexa [JOK
31 3 K : 1
arot Rytora KapTO4Ke. https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnoie. HanpsskeHHOCTD
32 DIIEKTPUYECKOro 1moJist. [IpuHmn 1 1127, Bonpoct bubmorexa HOK
' . 1-6 cTp.101 https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIINH ICKTPUUICCKUX TTOJICH.
33 Hocurenu snekTpuyeckux 3apsiioB. 1 I1.28,29, ynp.22
DneMeHTapHbIi 3apsa. CTpoeHue aToma. Nel,2 cTp.106
34 [TpoBOMHUKY U AUDIIEKTPUKHU. 3aKOH 1 I1.30,26, ynp.23 bubmuorexa [JOK
COXpPaHEHUS JEKTPUUECKOTO 3apsia. Nel,2 ctp.109 https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npMEHEHUE CBOMCTB 1 Ymp.24Nel,2,3 bu6nmoreka [JOK
AJIEKTPUYECKUX 3apsI0B. ctp.112 https://m.edsoo.ru/ff0a90cc
IHocTossHHBIN JIeKTPUYeCKHil TOK. (204).
DNEKTPUYSCKUH TOK, YCIOBHS €0
36 C eZI;BOBaHI/IsI I/ICT(})/‘—IHI/IKI/I AIIEKTPHUYECKOTO 1 11.32,ynp.25 bubmmorexa [JOK
i ’ P Nel,2 crp.118 https://m.edsoo.ru/ff0a95a4
TOKa.
37 DilekTpuyecKas 1elb U €€ COCTaBHbIE YACTH I1.33,ymp.26 Ne2 bubnmorexa [IOK
P ' crp.119 https://m.edsoo.ru/ff0a95a4
38 DNEeKTPUYECKHUI TOK B METAJIIaX, KUIKOCTIX I1.34,Bonpocsl bubnmuotexa [JOK

Hu rasax.

1-4 ctp.122

https://m.edsoo.ru/ff0a9838
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39 JlelcTBHUS DJIEKTPUIECKOTO TOKA 1135,3ananne 1,2 bubmorexa LHOK
P ' crp.126 https://m.edsoo.ru/ff0a96b2
Ypok-ucciaenoBanue «/leiicrpue https://ibls.one/
40 JIEKTPUYECKOT0 MOJIsl HA MPOBOAHUKY U I1.32-35
AUDJIEKTPUKID).
Cuna toka. JladopaTopnasi padora Ne5
41 «HA3mepenue u Er nE OBaI:me CHJIBI 0.5 11.36,ymip.28 Ne2 bubmorexa LHOK
P perymp P 13l https://m.edsoo.ru/ff0agbds
TOKa».
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
42 JIaﬁoTpaTo Hast aﬁI:)Ta Ne6 «M3me emfe " 0.5 11.37,y11p.29 Ne3 bubmorexa LHOK
paToprast p . P ' crp.135 https://m.edsoo.ru/ff0a9e14
pery;iupoBaHue HANPSKEHUD».
Comnpotunienne npoBoaHrKa.3akoH Oma 1Jis
43 qac]ilca enu. VY, :JH)H:e coIr OTI/IBHeHI/IeZI 11.38,yp.30 Nel bubmmorexa [JOK
Y REde P ctp.140 https://m.edsoo.ru/ff0aad4a
BEIICCTBA.
JlabopaTopnasi pabora Ne7 «3aBucuMOCTH
44 3JIEKTPUYECKOTr0 CONPOTUBJICHUS 1 I1.38, ynp.32 bubmuorexa [JOK
MPOBOJHMKA OT €ro JJIHHbI, IVI0IAAH No2 ctp.140 https://m.edsoo.ru/ff0aa738
MOMEPEYHOro CeYeHUs 1 MaTePHaJIa».
45 Pacuer conpoTuBneHus mpoBOIHUKA. I1.39, ynp.31 Eﬁiﬁrﬁfgggg/l?maans
VY nenbHOE CONPOTHUBIICHHUE. Ne2 ctp.144
JlabopaTopuas padora Ne8 «UcciienoBanue
46 3aBHCMMOCTH CHJIbI TOKA, HAYILIEro yepes 1 [1.41, Bommpocsl bubnuorexa [JOK
Pe3UuCTOp, OT CONPOTHBJICHUS PE3UCTOPA U 1-4 c1p.149 https://m.edsoo.ru/ff0aa04e
HATIPSIZKEHUSI HA Pe3UCTope».
I1 11.42,4 34
47 OCJIEIOBATEIBHOE U MapaIEIbHOE ,43, yop.3 https://ibls.one/

COCAMHCHU ITPOBOAHUKOB.

Nel ctp.152
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JlabopaTopnasi padora Ne9 «IlpoBepka
NPaBUJIa CJI0KEHUS] HANIPSKEHUI NpH

bubmuorexa [JOK

48 1 11.42,43
M0CJIe0BATEIbHOM COCIUHEHUM ABYX ’ https://m.edsoo.ru/ff0aaab8
Pe3uCTOPOB».
JlabopaTopunas padoraNel0) «IIpoBepka
49 1| aBII/I).J'Ia 111:151 CI/II:H;I TOKA NPH e 1 Yip.35 Nel bubmmorexa [JOK
P P cTp.156 https://m.edsoo.ru/ff0aadle
napajiiej]bHOM COeJMHEHUHU Pe3HCTOPOB).
50 Pemenue 3agau Ha npumeHeHue 3akoHa Oma 3amaun 31,32 bu6mmoreka [IOK
JUISL Pa3JIMYHOTO COEIMHEHUS [IPOBOIHUKOB. cTp.244 https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. [1.44,45, ynp.36 bubnuorexa [JOK
3axoH /[xoyinsa-Jlenna. Nel,2 c1p.160 https://m.edsoo.ru/ff0ab124
JlabopaTopuas padoraNell «Onpenesnenue
52 PatoThI U MOIHOCTH 3JIEKTPUYECKOI0 1 [1.44,45 bubmmorexa [JOK
U https://m.edsoo.ru/ff0ab3e0
TOKAa».
DJeKTpUYecKue ey U NoTpeOuTenu
53 IIEKT queCKoﬁ ;e MU B 61:I))IT Kopotkoe 11.47,48,ynp.39 bubmmorexa [TOK
P P Y- Rop Nel,2 ctp.170 https://m.eds00.ru/ff0ab660
3aMbIKaHUE.
[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe
54 "DnekTpudeckue 3apsasl. 3apsHKEHHBIE Tela U I1.32-48 bubnuoreka [IOK
uX B3aumonencTsus. llocrosHHbIN IIOBTOPUTH https://m.edsoo.ru/ff0abd2c
ANEKTpUYECKUH TOK."
KonTtpouabnas pa6oraNe2 mo teme
55 «JIeKTpUYecKHe 3apsiibl. 3apsiKeHHbIE 1 Y1p.40 Nel bubnnorexka [JOK
Tesa M UX B3aumopaencreus. IlocTossHHbII ctp.172 https://m.edsoo.ru/ff0abea8

JIEKTPUYECKHH TOK».

MarnuTtHble siBJieHus (64).
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I[1.49,Bompocsl

56 [TocTosiHHBIE MAarHUTHI, UX B3AUMOJCHCTBHE. 1 https://ibls.one/
1-4 ctp.176

57 Ypok-uccienosanue «M3yuenue noJiei 1 [1.49 bubnnoreka [HOK
NOCTOSIHHBIX MATHUTOBY. https://m.edsoo.ru/ff0ac3d0
MaruautHOoe nojie. MarHuTHOE 10JIe 3eMJId U bubmuorexa [JOK

58 1 [1.50,54
€ro 3HaueHHUe JUII )KU3HHU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmnsiT Opcrena. MarHuTHoe nojie

59 BHGKTpI/II‘)IeCKl(I)FO TOKa MarauTHoe 1 f1.51,52,sompoc bubmmorexa [JOK

bl 1-5 cTp.186 https://m.edsoo.ru/ff0ac1d2
MOJICKATYIIKU C TOKOM.
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.

60 JlabopaTopHas padora «U3yueHnue 1 05 IL52 bubnmnoreka [JOK
AefiCTBUSA MArHUTHOIO I10JISI HA IPOBOAHUK https://m.edsoo.ru/ff0ac74a
€ TOKOM».

DNeKTpOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTATENEH B

61 TEXHUUYECKHUX YCTPONUCTBAX U Ha TPAHCIOPTE. 1 I1.53,Bonpocsl bubnuoreka [IOK
JlabopaTopnasi padoraNel2 1-6 ctp.189 https://m.edsoo.ru/ff0ac86¢c
«KoHcTpyupoBanue u usyueHnue padoTbl
3JIEKTPOABUIATEISD».

DJleKTPOMarHuTHasi MHAyKHus (44).
3amanus 1-4

62 OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM 1 (pusuka 9 https://ibls.one/

unaykaun. [Ipasuno Jlenna. KJ1acc, ypok 21
POIII)
Onektporereparop. CrocoObl MOTydeHUs [1.46,Bomipochl

63 ANEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUY Ha 1 1-4 c1p.205 https://ibls.one/

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUH. (yueOHUK
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[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe

[Tepbimkun 9
KJ1acc)

64 " " 1 I1.25-53
DNEeKTpUYECKUe U MarHUTHBIE ABJIEHUS".
Kontpouabnas pa6oraNe3 mo teme bubmuorexa [IOK
65 1 I1.25-53
"JekTpUYECKHEe U MATHUTHBIE siBJIeHus1" https://m.edsoo.ru/ff0acb14
Pe3epBHoe Bpemsi(3u).
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuorexa [JOK
66 1 I1.1-24
"TennoBeie sBIEHUS". https://m.edsoo.ru/ff0acc5e
PesepBHblil ypok. Pabota ¢ TekcTamu 1o Teme bubnnorexa [JOK
67 . . 1 [1.32-48
"[loCTOSIHHBIN 37eKTpUUYECKUM TOK". https://m.edsoo.ru/ff0acdc6
68 FC?;GpBHI)II\/JI YPOK. Pa6c')'Ta C TEKCTaMH I10 TEME 1 [1.49-53
MaruutHsle sBieHus".
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB I10 68 2 12

[MPOT'PAMME
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9 KJIACC

KoumnuectBo

N 4ACOB  CR— Hara D1eKTPOHHbIE HU(PPOBLIE
Tema ypoka o0pa3oBaTe/ibHbIE

n/n 3ajlaHue 1o MJIaHy dakr

Bcero pecypcbl
K/p  a/p
Mexanuueckue siBjaenus (31 1)
MexaHnuyeckoe IBHKEHHE U CII0CO0bI ero onucanus (84)
MexaHn4yeckoe TBUKECHHE.
MarepuanbHas Touka. Cucrema 1 I1.1,ymp.1 Nel,2,3 bu6mmoreka [IOK
orcuera. OTHOCUTEILHOCTh cTp.8 https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBU)KEHUS.
PaBHOMEpHOE IPAMOJIMHEWHOE 1 I1.2,3,4, ynip.4 Nel bubnuoreka [IOK
IBHKCHUE. crp.20 https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMoIuHEHOE 3amanus Al,A2
nBuxkenue. CpeaHsisi © MTHOBEHHAs 1 ctp.33 (yueOHUK
CKOPOCTb. ¢buzuku-10 ki1.)
[IpssmonuHeitHOE paBHOYCKOPEHHOE 1 I1.5, ynp.5 Ne2 bubnnoreka [JOK
JBIDKCHUE. Y CKOpEHHE. cTp.25 https://m.edsoo.ru/ff0ad8d4
(CKOpOCTb NPAMOIHHETHOro I1.6,ynp.6 Nel bubnuorexa [IOK
PABHOYCKOPCHHOTO ABHIKCHHs. T pag L crp.28 https://m.edsoo.ru/ff0ad8d4
CKOpPOCTH.
JlabopaTopHas padora Nel 1
«Onp[;nenle)nne )II)CKopeHnﬂ Tea NpH 1 TII6 bubamorexa IOK
https://m.edsoo.ru/ff0adb18

PABHOYCKOPEHHOM /JBHKEHUH T10
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HAKJIOHHOM IJI0CKOCTID)

CBoOoaHoe nagenue teia. OIbITH

bu6mmoreka [IOK

. Ianunes. PaBHOMEpHOE IBHYKCHHE TI0 [1.20,ymp.20 Nel https://m.edsoo.ru/ff0adb18
okpyxHoctu. [lepuon u yacrora cTp.87
oOpareHus
Jlunelinas u yriosas bubnuoreka [IOK
8 ckopoctu.lleHTpocTpeMHUTENBHOE I1.20 https://m.edsoo.ru/ff0ael76
YCKOpEHHUeE.
B3aumopeiicteue Tea. ( 154)
9 IIepBb1it 1 BTOpOo 3akoHbI HpIOTOHA. 11.9,10,11 ynp.11 bubnnorexa [HOK
Bekrop cuiibl. PaBHONICHCTBYIOIIAS CHJTA. Nel crp.50 https://m.edsoo.ru/ff0ae612
10 Tpernii 3akoH HproToHA. I1.12,ynp.12 Nel bubnnoreka [JOK
Cymeprio3unus CuiI. crp.54 https://m.edsoo.ru/ff0ae982
11 Pemenue 3aga4 Ha npuMEHEHNE ?;?:;?HJ;? 44 ctp.26 bu6mmorexa [IOK
3akoHOB HproTOHA. https://m.edsoo.ru/ff0aeb6c
PrimkeBrya)
12 Cuna ynpyroctu. 3akoH ['yka. Pemenue I1.17, ynp.17 Ne3 bubnuotexa [JOK
3aa4 1o TeMe «Cuiia yupyrocTu. cTp.74 https://m.edsoo.ru/ff0aeca2
JlaGopaTopHas padora Ne2
13 «Onplc)enenle)enne sll)cecncocnl 1| II.17 bubmorexa HOK
https://m.edsoo.ru/ff0aee28
NPYKHUHBD).
I1.18, ynp.18 No4 bubnmnoreka [JOK
14 (1A TpeHHs. ch.79y ’ https://m.edsoo.ru/ff0af738
15 JlaGopaTopHas padora Ne3 1 ILIS bubnmuotexa [JOK

"OnpenesieHue K03 puiHeHTa

https://m.edsoo.ru/ff0af8be
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TPeHHs CKOJIbKeHus "

Pemrenue 3agad mo reMe "3aKOHBI

bu6mmoreka [IOK
16 H .C .C 11.9,10,17.18
HOTO?a 18 YHpYTOCTH. TALTa T https://m.edsoo.ru/ffOafb8e
TpeHus".
17 orem. Yexopemme natonnors 1115 16,ynp.16 Yol BuGmonesa LIOK
' P A cTp.67 https://m.edsoo.ru/ff0af044
naJIeHusl.
P "C 3 184 ctp.31
18 mmkecnt n on ncevmpioro. S Eumorexa LIOK
| P A https://m.edsoo.ru/ff0af5f8
TATOTeHU". PriMkeBHua)

19 IIepBas kocMu4eckas CKOPOCTb. I1.21, ynp.21 Nel bubnnorexa [HOK
HeBecoMocTs 1 nieperpys3Ku. ctp.93 https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOIl TOUKH.

20 AbcomoTHO TBEPI0€E Teno. PaBHOBecue 3anaHus 1o bubnuoreka [IOK
TBEPJIOTO TeJIa C 3aKPEIUIEHHOW OChIO KapTOYKaM. https://m.edsoo.ru/ff0afe36
BpaIlEHHS.

21 MowmeHnT cuinsl. Lientp 3aaHue Ha pacuer bubnuoreka [IOK
TsokecTu. Perenne 3agay. MOMEHTA CHUJIbI. https://m.edsoo.ru/ff0b02b4

IToBTOpEeHUE
[ToaroroBka Kk KOHTPOIBHOM paboTe MO MPOUJEHHOTO BuGmorexa LIOK
22 TeMe "MexaHnueckoe IBUKEHUE. MaTepuana (yueOHUK
. https://m.edsoo.ru/ff0b0408
B3aumonericteue ten". N.M.IlepplikuH
9xnacc)
I1
KontposabHas pa6ora Nel mo reme OBuT operue
MPONHJIEHHOTO bubnnorexka [JOK
23 "MexaHnueckKoe IBHKeHHe.

B3aumopeiicrBue Tea"

Mmarepuaia (yueOHUK
[Teppikun 9xnace)

https://m.edsoo.ru/ff0b06ec
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3akoHbl coxpaHenus. (84)

Nmnynsc Tena. UMnynabse cuiibl. 3aK0H
24 COszHeHI/ISI I/IMl'IyJ'II)}C]a. Vupyroe u 1 1122, yup.22 Ne2 bubmmorexa LIOK
. cTp.99 https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJICHCTBUE.

o5 Pemrenue 3ampau o reme "3akoH 1 [1.22, ynp.23 Nel bubnmoreka [JOK
COXpaHECHHS UMITyJIbca" ctp.103 https://m.edsoo.ru/ff0b096c

3ananue A4 ctp.134

26 Mexanunueckasi paboTa 1 MOUTHOCTb. 1 (yfIIe6HI/IK (1)1/131/12(1/1 10 Bubmiorexa LIOK

https://m.edsoo.ru/ff0b0a84
KJ1acc)

97 PabGota cHIIBI TSDKECTH, CHITBI 1 [1.24,ynp.24 Nel bu6mmoreka [IOK
YIPYTOCTU M CUIIbI TPCHUSI. ctp.109 https://m.edsoo.ru/ff0b0db8
JlabopaTopHas padora Ned

28 «OmnpeaesieHue padoTbl CHJIbI TPEHUS 1 1 o4
NPy PABHOMEPHOM JBUKEHHH TeJa
10 FOPU30HTAJILHOM OBEPXHOCTH
CBs13b SHEPTUH U PaOOTHI.

29 IToreHumanpHas SHEPTHUs. 1 I1.25,ynp.25 Ne3 bubnuoreka [IOK
Kunernueckas sneprusi. Teopema o crp.113 https://m.edsoo.ru/ff0b0c32
KMHETUYECKOW SHEPTUH.

30 3aKOH COXpaHEHUs SHEPTUHU B 1 I1.26, ynp.26 Ne2
MEXaHUKe. ctp.117
Pemenue 3agau no reme

31 «HOTGHHI/Ia.]'IIItHaSI SHEprusl. 1 1 1126 Bubmiorexa LIOK

https://m.edsoo.ru/ff0b12fe
Kunernueckas sHeprus»

Mexanunueckue koJsiedanusi 1 BoJHbI (104)
Mexanuuyeckue koJedanusi(54)
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KonebarenpHoe JABMXKXCHHE U €T'0

32 XapakTepUCTUKU. MaTteMaTn4ecKuil u 11.27.28,29 , ynp.28 Bubmorexa IOK
. Ne3,4 ctp.127 https://m.edsoo.ru/ff0b1858
MPYKUHHBIA MasSTHUKU.

33 3aTyxaromue KojieoaHusl. I1.30,31, Bompocsr 1- bubmuorexa [JOK
BrinysxneHHbie KoeOanus. Pezonanc. 4 ctp.139 https://m.edsoo.ru/ff0b20f0
IIpeBpatienue >Hepruu npu bubanorexa [LIOK

34 MSX&I—II)I/IHGCKI/IX KOer6aHI/IfI)X. Yup-30 Nel ctp.139 https:// m.edsi.ru/fand8d4
JlabopaTopnasi pabora NeS

35 «Onpi)lenznne zaCTOTbl U nepuoaa I1.28,29 bubmmoreia LIOK

N ’ https://m.edsoo.ru/ffOblaec
KOJIe0aHM I MPYKMHHOT0 MASITHUKA).
JlabopaTopHas padora
Ne6«IIpoBepka He3aBUCUMOCTH
36 nepnoLI[)a KOIJ)IGGaHI/Iﬁ rpysa I1.28,29 bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ffOb197a
MO/JBEIEHHOT0 K HUTH, OT MaCChl
rpysa».
Mexannuyeckue BOJHbL.3BYK.(54)
Mexanndeckue BoJIHbI. CBOMCTBA
37 Mef;aHI/meecCKI/D:3 B:J'IH. H}i)):[(Z)JIiHHe u I1.32,33, ynp.31 bubmorexa HOK
Nel,2 ctp.147 https://m.edsoo.ru/ffOb21fe
MONEPEYHBIE BOJIHBI.

38 3ByK. PacnipocTpanenue u otpaxxeHue I1.34, ynp.32 Nel bubnuotexa [JOK
3ByKa. ctp.151 https://m.edsoo.ru/ff0b21fe

39 I'poMKOCTB 3ByKa M BBICOTA TOHA. I1.35,36,37, Boripocsl bubnnoreka [JOK
AKYCTHYECKHIA PE30HAHC. 1-6 ctp.164 https://m.edsoo.ru/ffOb21fe
IToaroroBka K KOHTPOJIBHOHU padoTe 110

40 TeMe "3aKOoHBI COXpI;HeHHH. ’ I1.22-37 noBrT. bubamorexa IOK

MexaHnueckue KojeOaHus 1 BOJIHbBI"

https://m.edsoo.ru/ff0b25f0
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IToBTOpeHue

KonTtpouabHnasi pabéora Ne2 mno teme IIPOWUIEHHOI O
41 ""3JaKoHBI COXpaHEeHMUS. Mmarepuana (yueOHuK
Mexannuyeckue KoJe0aHus U BOJHBI' N.M.Ilepbiiikux
9xnacc)
DJIeKTPOMAarHuTHoe mnoJie. (44)
42 DIEeKTPOMaruHuTHOE IOJIe. 11.47,48, ynp.45 Nel bubnnoreka [JOK
DJEKTPOMAarHUTHBIC BOJHBI cTp.209 https://m.edsoo.ru/ffOb2abe
43 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH. I1.48,Bompocel 1-6 bubnuorexa [JOK
[IIkana 31eKTpPOMarHuTHBIX BOJIH. ctp.209 https://m.edsoo.ru/ffOb2abe
3ananue 1o
KapToukaMm(ompeesne
Pemenue 3agau Ha onpeneneHne
44 acTo S EKTOOMA oi HUE JUIUHBI U bu6mmoreka [IOK
YaCTOTHI U JUTUHBI 3JICKTPOMArHUTHOM
% P 4acTOTBI https://m.edsoo.ru/ffOb2abe
BOJIHBI. .
AIEKTPOMArHUTHOM
BOJIHBI)
C) .
45 CHEKE):OMT};H;H;Zszpo':acciiza . I1.51,52, Bomipocsr 1- bu6mmorexa [IOK
K Th CBeTa. BOJTHOBBIC CBOMCTB
P 4 ctp.227 https://m.eds00.ru/ff0b31d0
CBeTa.
CaeToBble siBJIeHHA. (124)
n I . TpeHupoBOYHBIE
CTOUHUKH cBeTa. [Ipsimonuneiinoe
46 acpoCTpaHEeHUe CBETa 3aTMeHus sanaris 1-8 (POLLI Bubmiorexa LIOK
pactipoctp ' ypok 26, puzuka 9 https://m.edsoo.ru/ff0b3658
Connua u JlyHsl.
KJ1acc)
3aKoH OTpa)kK€HHUs CBETAa. 3epKaia. TpeHupoBOYHBIE BuGmmorexa LOK
47 Pemenue 3a1a4 Ha npuMEHEHNUE 3aKOHA 3aganusa 1-8 (PO

OTpaXCHUS CBCTA.

ypoxk 28, ¢uzuka 9

https://m.edsoo.ru/ff0b38c4
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[Ipenomnenue cBera. 3akoH

KJIacc)

I1.53,ynp.48 Nel

bu6mmoreka [IOK

48 FIPCHOMIEHHA CBETa. ctp.231 https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA. Sazaine ia pacier
49 Hcnonb30BaHre MOTHOTO BHYTPEHHETO FPSICILHOTO yrid Bubmiorexa LIOK
HOJIHOTO https://m.edsoo.ru/ff0b3c5¢c
OTpaXCHUS B ONTHYECKUXCBETOBOIAX.
OTpaKeHHUsI(KapTOUYKa)
JlabopaTopHas padora Ne 7
«HccnenoBanne 3aBUCUMOCTH yriia
50 NpeJIoMJIeHHs] CBETOBOIO JIyYa OT I1.53
yIJia najeHusi Ha rPaHuIe KBO3AYyX-
CTEKJIO».
TpeHupoBOYHBIE
51 JIunzel. OnTHYecKas cuja JIMH3BI. sanann 1-8 (POLL Bubmiorexa LIOK
ypoxk 30, duzuka 9 https://m.edsoo.ru/ff0b3f2c
KJ1acc)
TpeHupoBOYHBIE
52 [TocTpoenne N300paXKeHU B IMH3AX. sananis 1-8 (POLLI bubmmoreia LIOK
ypok 31, duzuka 9 https://m.edsoo.ru/ffOb444a
KJ1acc)
[Toctpouth
JlaGoparopHasi padora Ne§ n300pakeHue
53 «Omnpenesienue (pOKyCHOT0o IpeaAMeTa B JIMH3E, bubnnorexka [JOK

PACCTOSIHUS M ONTHYECKOIH CHJIBI
coOuparoniei JUH3bI».

€CJIM TIPEMET
HAXOJUTCS MeXAY F u
2F

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
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TpeHupoBOYHBIE
3amanus 1-8 (POLL

bubmuoreka [JOK

>4 [1a3 kea oTiteckas CHCTeMa. SpeHne. ypok 32, pusuka 9 https://m.edsoo.ru/ff0b4684
KJ1acc)
Paznoxenue 6e10ro cBeTa B CIIEKTP.
55 OneiTel HetoToHa. CroxeHue I1.54,ynip.49 Nel,2 bubmumoreka [IOK
CIIEKTPaJbHBIX BETOB. /lucniepcust cTp.238 https://m.edsoo.ru/ff0c0f4c
CBeTa.
IoaroroBka K KOHTPOJILHOI padoTe
56 «3.JIIICKTp0MaFHHTHOl:B noJie. ’ I1.54 bubmmoreia LIOK
https://m.edsoo.ru/ff0cOe2a
JIEKTPOMATHUTHBIE BOJTHBD).
[ToBTOpEHME
KontpoabHas padora Ne3 mo reme PO IEHHOTO
57 «JIEKTPOMATrHUTHOE T0JIE. 1 MmarepHaia (yueOHUK
JIEKTPOMATHUTHBIE BOJTHBI». N.M.Ileppliukun
9xmacc)
KBanToBbie siBjenus. (114)
OmneiTel Pesepdopaa u mianerapHas
58 MOJIENb aTOMI:.leZiTy.HaTLI Eopr':l. I1.56, Bompocer 1-6 bubmmoreia LIOK
cTp.250 https://m.edsoo.ru/ff0c12a8
Mogens aroma bopa.
59 ZITCOHI\Z,;;éiii:ifﬁgf:;?;g;ﬂa I1.57, Bompockr 1-4 bubnmuotexa [JOK
cTp.253 https://m.edsoo.ru/ff0c144c
CIEKTpBHI.
PagnoakTUBHOCTE U €€ BUIBI. bubmorexa HOK
60 Y —— I1.58,ymp.50 Nel,2,3 https://m.edsoo.ru/ff0c1672
ctp.257 bubmuotexa [JOK

N3o0TomHEI.

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0b4684
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Crtpoenune atomHoro sapa. Hykinonnas

I1.58, yrp.50 Ned

bu6mmoreka [IOK

61 MO/IEITb. 1 cTp.257 https://m.edsoo.ru/ff0c18ac
Pemenue 3agau o teme: bubmuoreka [JOK
62 "PasinoaKTUBHBIC TIPEBpaIIeHus " ! yp-50 Nes etp.257 https://m.edsoo.ru/ffOclb4a
[lepuon nonypacnana. Bomnpocsr 1-8
63 1
cTp.257
64 f(flxe;;{;;;f:f;iz;;js:g I:IBI\/IaCCOBOFO 1 11.60.ynp.52 Nel .2 bubmorexa LIOK
cTp.268 https://m.edsoo.ru/ff0c1c58
qucel.
65 DHeprusi CBA3U aTOMHBIX sifep. CBsi3b 1 I1.62,Bomipocsr 1-3 bubnuorexa [JOK
MAacChl ¥ SHEPIHH. cTp.272 https://m.edsoo.ru/ffOcld7a
TpeHupoBOYHBIE
66 Pemenue 3amgad no reme «Snepueie 1 3amanus 1-8 (POII
peaKuum». ypok 44, ¢pusuka 9
KJ1acc)
IToBTOpEeHune
KountpoabHnas padora Ned no reme HPOVISHHOTO
o7 «CTpoeHHe aTOMa U ATOMHOTO SIPA» 1 MarepHaia (yeOuiK
N.M.Ileppliukun
9xmacc)
68 Peakuuu cuHTe3a U AeneHusd saep. 1 I1.67, Bomipocsr 1-7 bu6mmorexa [IOK
Wcrounnku saepruu CoHIIa 1 3BE3] c1p.290 https://m.edsoo.ru/ff0c1e88
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 7 xknacc/ [epeimkun .M., BanoB A.U., Aknimoneproe obmectBo «M3natenbetBo «IIpocBemnienner
» dusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkuinonepHoe oomectBo «M3naTensctBo «IIpocBemiennes
» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U., [letpoBa M.A., AKIIMOHEpHOE OOIIECTBO

«HSI[&TGJIBCTBO «HpOCBeIHeHI/IG»

METOANUYECKHUE MATEPHUAJIBI VI YUUTEJISA
Meroanueckas nurepaTtypa 7-9 kinacc mo Qpusuke

C Hecrannaprusie ypoku ¢usuku. Coct. C.B. Bop6posa. Bonrorpaz, 2000
OpexoB B.I1., Ycora A.B. Meroauka npenonaBanus puszuxu. M. 1980

CO6opnuk 3amau o ¢usuke 7-9 knacc A.B. Ilepoimkun
Cemxe A.U. - HecrannapTasie 3amauu no ¢usuke (B momorrs yuurento) - 2007
OnumnuamHeie 3a1a4n

I takaTel.



Co6opnuxk 3anau no ¢puszuke B.W. Jlykamek, E.B.MBanoBa.

Pe3epBHBIEC KAPTOUKH JJII UHIUBUIyaTbHOU PaOOTHI.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Equnas xomtekius udpoBbIx 00pa3oBaTelbHBIX pecypcos - http://school-collection.edu.ru
3aHnMartenbHas pu3nka B Bornpocax u oteerax - http://elkin52.narod.ru/

. llIxonpHas ¢pusuka - https://www.sites.google.com/site/saitpofizike/home

. Poccuiickas snekTponHas mkodia - https://resh.edu.ru/

. ®usuka. Py — http://www.fizika.ru/

. All dusuxka - http://www.all-fizika.com/

dusuka Bokpyr Hac - http://physics03.narod.ru/

. LearningApps.org - https://learningapps.org/index.php?overview s= category=0 tool=
9.bubmuoreka IJOK - 7 kn. - https://m.edso00.ru/7f416194

0D WA WN

8kn.-  https://m.edsoo.ru/7f4181ce

9kn.- https://m.edsoo.ru/7f41a
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