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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOT'O 00IIEro o0pa3oBaHUsl COCTABICHA Ha OCHOBE MOJIO-
KEHUU U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOW IMPO-
rpammebl, ipeacTaBieHHbIX B PT'OC OO0, a Takxke ¢ yuérom (denepanbHOi pabodeit mporpaMmbl BOCTIH-
taHus 1 KoHuenuu npenopaBanus yueOHoro npeamera « Dusmkay.

CopneprkaHue nporpammsl 10 (U3MKE HaNpaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHOH Ipa-
MOTHOCTH O0Y4YaroIUXCsl U OpraHU3aluIo U3ydeHUs QU3UKU Ha AEATeJbHOCTHOM ocHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH yueOHOTO npenmera B peannsauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM Pe3yiibTaTaM 00yUeHHUs, a TAKXKE MEKITPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUA.

[Iporpamma o ¢u3MKe yCTaHABIMBAET pacmpesesieHre yueOHOro MaTepuaa 1o rojgam o0ydeHus
(mo xmaccam), npeasaraeT MPUMEPHYIO MOCIEA0BaTEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTHKE pa3-
BUTHS NIPEIMETHOTO COAEPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuXcs.

ITporpamma no ¢usuke pazpaboraHa ¢ HEJIbIO OKa3aHUS METOJINYECKOHN MMOMOIIM YUUTEIIO B CO3/1a-
HUU pabouell mporpamMMsblI 10 y9eOHOMY MPEIMETY .

®dusnka SBIAETCS CHUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX HpPEIMETOB, IO-
CKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBJICHUN, M3y4aeMbIX XUMHUEH, OHoIoruei,
acTpoHOMHUEH U (PU3NUECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa, IPeao-
CTaBJsieT HanboJee siCHble 00pa3ibl MPUMEHEHUSI HAYYHOTO METO/a IMO3HAHMsI, TO €CTh CII0co0a moryye-
HUS JOCTOBEPHBIX 3HAaHUHN O MUDE.

OpnHa U3 rIaBHBIX 3a/1a4 (PU3HYECKOT0 00pa30BaHUs B CTPYKTYype 00IIEero oOpa3oBaHUsI COCTOUT B
(opMHPOBAaHNUHN €CTECTBEHHO-HAyUYHOW I'PaMOTHOCTH U MHTEpeca K HayKe Yy 00ydarouxcsl.

W3yuenne ¢u3nku Ha 0a30BOM YpOBHE HPEINOiaraeT OBJIAJCHHE CIEAYIOIIMMU KOMIETEHTHO-
CTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAY4YHO OOBACHSATH SIBIICHHUS,

® OIIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;

® UHTEPHPETHPOBATH JAaHHBIC U HUCIOJIH30BATh HAyUYHBIC JOKA3aTEIbCTBA JJIS MOTYUYCHHUS
BBIBOJIOB.

Lenu m3ydeHus: GU3UKM Ha YpOBHE OCHOBHOTO 00Iero oopasoBaHus omnpezencHsl B Konnenunu
npernoiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBaTeibHBIX opranuzanusx Poccuiickoit @enepa-
LIUH, PEATU3YIOLINX OCHOBHBIE 00111€00pa30BaTe/IbHbIE IPOrPAMMBI, YTBEpkKAEHHON periennem Komnerun
MunucrtepctBa npocBenieHus: Poccutickoit @enepamnuu (mpotokoit oT 3 aexadps 2019 r. Ne [1K-4BH).

eaun uzyvyenusi GU3NKU:
e 1IpUOOpETEHHE NHTEPECA U CTPEMIIEHHUS 00YYAIOLIUXCS K HAYYHOMY U3Y4EHUIO IPUPOJIbL, pa3BU-
THE UX UHTEIJIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEH;

® DPa3BUTHE NIPEJCTABICHUNA O HAYYHOM METOJIe IO3HAHUSA U (POPMUPOBAHUE HUCCIIEAOBATENBCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMHUpPOBaHHME HAyYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4E€HUsI OCHOB CTPOECHUS MaTepuu
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME NPEACTABICHUN O POIX (PUUKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEX-
HUKU M TEXHOJIOTUH;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyaymiei mpopeccuoHanIbHONW AeATeNbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMy OOYYCHHIO B 3TOM HaIPaBJICHHH.



JlocTikeHne ATUX 1eliel IporpaMmMbl o (pU3HUKe Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHus obec-

MEYUBACTCA PCIICHUEM CICAYIONIUX 3adaY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOSHHHM BEIECTBA, O MEXaHMUYECKUX, TEIUIOBBIX, AJICK-
TPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHnue yMEHU ONUCHIBAaTh U OOBACHATH (PU3UUYECKHE SBICHUS C UCTIOIb30BaHUEM TOJTY-
YEeHHBIX 3HAHMI;

OCBOEHHUE METOJIOB PEILIEHHUs MPOCTEHIINX PACUETHBIX 3a/1a4 C UCMOJIb30BaHUEM (PU3UUECKUX MO-
nenei, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

pa3BuUTHE YMEHUI HAOII0JaTh IPUPOIHBIE IBJICHUS U BBITIOJIHATH OIBITHI, Ja00paTOpHbIE pabOThI
U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C HCIIOJIb30BAaHHEM U3MEPUTENIbHBIX PHOOPOB;
OCBOCHHE NMPUEMOB paboThI ¢ nH(pOpMaIen (GU3NIECKOTO CoJIep KaHus, BKITIoUas HH(popMaImio
O COBPEMEHHBIX JIOCTHKECHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHUBaHNE WH(OPMAIIHH;
3HAaKOMCTBO €O c(hepamu MpohecCHOHATBHON NeATEIbHOCTH, CBA3aHHBIMU C (DU3MKOH, U COBpE-
MEHHBIMH TE€XHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HUECKON HAYKH.

Ha uzyudenue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUsI OTBOAMUTCS

238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B § kiacce — 68 yacoB (2 yaca B HezienNo), B 9 kiacce
— 102 4aca (3 yaca B HEeNIO).

[Ipennaraemslii B mporpamme no pu3HKe nepeueHb J1adopaTopHbIX PadOT U OMBITOB HOCUT PEKOMEH-
JaTeNbHBIM XapakTep, yUuTeNlb JeJaeT BbIOOp MPOBEACHHS 1a00paTOPHBIX padOT U OMBITOB ¢ YYETOM HH-
TUBUAYaIbHBIX OCOOCHHOCTEH 00ydYaromMxcs, CIUCKAa KCIEPUMEHTANIbHBIX 33aJaHul, MpengaraéMbix B
pamMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa Mo (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa.

®dusuka — HayKa o npupoje. ABneHus npupoasl. GU3NUECKUe SIBICHUS: MEXaHUYECKHE,
TEIUIOBbIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®dusnveckue BenmnuuHbl. M3mepenue ¢gusznueckux BenudnH. Ousmdeckue nmpudopsl. [lo-
IPELIHOCTh U3MEPEHUI. MexXyHapoaHas CUCTEMA EAUHULL.

Kak ¢u3uka u qpyrue ecTecTBeHHbIE HAYKU U3Y4aroT NpUpoay. EcTecTBeHHO-HAYYHBIH Me-
TOJI TIO3HAHUS: HAOJIOZCHUE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIABIKEHUE TUIIOTE3, HKCIEPH-
MEHT M0 TPOBEpPKE THUNOTEe3, OO0BsICHEHHE HabiromaeMoro sBieHus. Onucanue (Gpu3mdeckux
SIBJIEHUU C IIOMOIILIO MOJEJICH.

Hemoncmpayuu.

1. MexaHnnyeckue, TEIJIOBbIE, 3JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUSL.

2. ®usnueckue MpuOOPHI U MpoUeAypa HNPSIMbIX U3MEPEHHI aHAJTOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopusie pabomsl u onvimol.

1. OmnpeneneHue MEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.
H3mepenue paccTosHUMN.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TETA.
Omnpenenenue pasMepPOB MalbIX TEIN.

uihwnwN

N3mepenue temneparypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U JIATUMKA TEMIIE-
paTypBhl.

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA IIapuKa, My-

[IEHHOT'0 TOPU30HTAJIBLHO, TEM OOJIblIIe, YeM OO0JIbIle BBICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJEeHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, JOKa3bIBAIOUINE TUCKPET-
HOE CTPOEHUE BEIIECTBA.

JBrxeHue yactull BemecTra. CBA3b CKOPOCTH JBMXKEHHS 4acTHI] ¢ Temmneparypoul. bpo-
YHOBCKOE JBIKeHUe, nuddysus. BlaumoaeiicTBie yacTuil BemecTBa: NPUTHKEHUE U OTTATKHBA-
HUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUAKOCTEH U TBEPABIX (KpUCTAIIINYE-
CKUX) Ted. B3auMocBsI3b MeX1y CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX M MX
ATOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HalGmionenue siBieHU, OOBICHSIOMMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OrmeHka auamMerpa aToMa METOJOM PsIOB (C UCIIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbITl IO 0OHAPYKEHUIO JEUCTBHS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.



Pa3nen 3. /IBu:keHHe U B3auMO/ieilicTBUE TeJl.

Mexannueckoe qBUkEeHHE. PaBHOMEpHOE U HEpaBHOMEpHOe ABmxkeHHue. Ckopocts. Cpen-
HsIsl CKOPOCTh IIPY HEPABHOMEPHOM JABUKEHUU. Pacu€T myTH U BpeMEHU JBUKEHUS.

SBnenue nHepuuu. 3aKoH HHEpLUH. B3aumoaeiicTBue Ten Kak IpUYrnHa U3MEHEHUS CKOPO-
CTHU JBUKEHHUs Tesl. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTh BemiecTBa. CBA3b MIIOTHOCTH
C KOJINYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BELIECTBA.

Cuna Kak XxapakTepucTHKa B3aumoaercTBus Tei. Cunna ynpyroctu u 3akoH ['yka. U3mepe-
HUE CHJIbI C TIOMOIIBIO AMHAMOMETpa. SIBiIeHUE TATOTEHUS U cuia TshkecTu. Cuila TSKEeCTH Ha
Ipyrux mianetax. Bec tena. HeBecomocTh. CiokeHHE CUJI, HAITPABICHHBIX MO OAHON MPSIMOM.
PaBnopeiicTByromas cuin. Cuna tpenust. TpeHue CKonbKeHUs U TpeHUe MoKosi. TpeHne B mpupoe
U TEXHHKE.

Hemoncmpayuu.
Habmronenrne MexaHU4ecKoro IBIKEHUS Tela.
H3mepenune ckopocTu MpsSMOJIMHEHHOTO IBH>KCHHUS.
Habmtoienue siBieHMs] UHEPIIUH.
Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TEI.

ok wnNPRE

CroxeHue cuJjl, HalpaBJICHHBIX IO OJHOUW MPSIMOHA.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHne CKOPOCTH paBHOMEPHOT'O IBHKEHUS (IIapUKa B AKUAKOCTH, MOJIEITU JJICK-
TPUIECKOTO aBTOMOOMIIS U TaK Jajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHSA OpycKa WM IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TENA.

4. OnpIThl, AEMOHCTPHUPYIOILIME 3aBUCUMOCTh pacTsDKeHHs (aedopmMaruu) NpyKuHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPUKACAOLINXCsl TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMYCHHS TaBiIeHus. J[aBieHue raza. 3aBUCHMOCTb
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPABIMH TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH [lackand. ITHeBMaTnueckre MammHbl. 3aBUCUMOCTD JTABJICHUS KUAKOCTH OT TIIy-
6unbl. ['mapocratnaeckuit mapanokc. CooOmaroniecs cocyasl. [ uapaBindeckre MEXaHU3MBI.

ATtmocdepa 3emiu u atmochepHoe naBieHue. [[puanHbl cynecTBOBaHMs BO3AYIIIHOM 000-
nouku 3emau. OnbiT Toppuyermu. M3mepenne atMoc(epHOro IaBieHUs. 3aBUCUMOCTb aTMO-
cepHOro IaBieHUsI OT BBICOTHI Haja ypoBHeM Mops. [IpuGops! s u3MepeHus: arMocepHOoro
JIABJICHUS.

JlelicTBHE )XKUIIKOCTH M Tra3a Ha TOTPYKEHHOE B HUX TeJ0. BriTanmkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTB JaBIEHHUA raza OT TEMIEPATYPHI.

2. Ilepenaua naBneHuUs )KUIKOCTBIO U Ta30M.

3. Coolmaronmecs: CoCy/Ibl.

4. T'mapaBiruyecKui mpecc.



5. TlposBrienne nercTBUs aTMOC(PEPHOTO TaBICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOLICH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH TeNla U MIIOTHO-
CTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILIE-
HUS IJIOTHOCTEW Teja U JKUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJe 0T 00bEMa MOrpyXKEHHON B JKUIKOCTb
YacTH Tena.

2. OmnpeneneHne BHITAIKUBAIOIIEH CUIIbI, ACHCTBYIONIEH HA TENO, MOTPYKEHHOE B KHUI-
KOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOILECH CUJIbI, AEHCTBYIOIIEH HA TEJIO B dKUJIKOCTH,
OT Maccsl Tena.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YACTU Tella U OT IIOTHOCTH
KUJIKOCTH.

5. KonctpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAaHUE JOJKU U ONPEIEIIEHUE €€ TPy30-
MOABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanuveckast pabota. MOIIHOCTS.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! MII0CKOCTh. [IpaBuiio paBHOBECHS phIyara.
[IpumeneHnue mpaBuiIa paBHOBECHS pblyara kK 0JIoky. «3osoToe mpaBuio» mexanuku. KIT mpo-
CTBIX MEXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuaibHas sueprus. [IpeBpalienue oJlHOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAaHEHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paboOThl CUIIBI TPEHUS MPH PAaBHOMEPHOM JIBU)KEHUU Tella MO0 TOPU30H-
TAJIbHOW MOBEPXHOCTH.

2. MUccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. WMsmepenune KIIJI HakIOHHOM MIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUHU.
8 KUIACC

Pa3nen 6. TenyioBble IBJIEHHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TeOprU CTpOeHUs BellecTBa. Macca
nu pasMepH aTOMOB U MO.HeKyJI. OHBITI:I, HO,Z[TBep)K,Z[aIOH_II/Ie OCHOBHBIC ITOJIOXKCHUA MOJIGKy-
JAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KMHETUYECKON Teoprun. CMauyMBaHuE U KaMWUISIPHBIC ABJIEHUA. TerioBoe paciim-
peHue U cxKaTHe.



Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOTO ABMKEHUS YacTUIl. BHyTpeH-
Hsis1 SHeprus. CriocoObl U3BMEHEHUS BHYTPEHHEH YSHEPTUH: TEIUIONepeaada v COBEpIIeHUE paboThI.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomuuectBo TemnoTel. Y aenbHast TEMI0EMKOCTD BellecTBa. TernooOMeH U TEmIoBOE PaB-
HOBEcHE. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OoTBepAcBaHHE KPHUCTAUIMYECKUX Be-
mIecTB. Y IenbpHas TerioTa masienus. [lapoodbpasoanue u konaeHcamus. Mcmapenue. Kunenwne.
VYnenpHas TemioTa mapooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[puanums! padboTs! TernoBeix apurateneid KITJ[ TemoBoro asurarens. TemnoBsie qBUra-
TEJIU U 3alUTa OKPY>KAIOIIEH CPebl.

3aK0oH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

Hab6nronenue siBeHni CMauyuBaHUsI M KalTWJUISIPHBIX SIBICHUI.

Hab6nronenue TenioBoro pacimpeHust Tel.

W3menenune naBiaeHus ra3a mpu K3MEHEHUH 00bEMa M HAarpEBaHUH WA OXJIAXKICHHUH.
[IpaBuia uamMepeHus TeMnepaTyphbl.

Buael Terionepenayn.

OxmaxieHre Ipyu COBEPIICHUH PaOOTHI.

W N EWNRE

HarpeBanue npu coBepuieHHH pabOThI BHEITHUMHU CHIIAMH.
. CpaBHeHUE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

N
= O

. HaGnronenue kumneuus.

=
N

. HabmoieHue mocTostHCTBA TEMIIEpATyPhl MPH TUTABIICHUH.

13. Mojenu TeIIOBLIX ABUTaTelei.

Jlabopamopuvie pabomsl u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OMNBITHI O BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIH caxapa.

OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3IyXa B OaJJIOHE MINPUIIA.

vk W

OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT ero o0béMa 1 Harpe-

BaHMS WIH OXJIAKICHU.

6. IlpoBepka runoTessl IMHEHHOHN 3aBUCUMOCTH JUTMHBI CTOJIONKA XKUJIKOCTH B TEPMOMET-
pHUUYECKOM TpyOKe OT TeMIeparypsl.

7. HaOmroneHne m3MeHEHMs BHYTPEHHEH 3HEpruM Teja B pe3ysbTaTe Telsonepenadd u
paboThl BHEIITHUX CHII.

8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOM U TOpsiueid BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIIOTHI, TOJTYYEHHOTO BOJIOH MpH TEIJIOOOMEHE ¢ Harpe-
THIM METAJUINYECKUM LIWJIMHAPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HccnenoBanue nmpoluecca UCIIapeHHUs.

12. OnpeneneHne OTHOCUTEIBHOM BIXKHOCTH BO3/1yXa.



13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. DiiekTpu4ecKue M MATHUTHBIC SIBJICHHS.

Onexrpuszanus Tei. J{Ba poJa 31eKTpUUECKUX 3apsAoB. B3aumoeiicTBue 3apsKeHHbBIX TEL.
3akoH KynoHa (3aBHCUMOCTb CHJIBI B3aUMOJEHCTBUSI 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U
PacCTOSIHUSA MEXy TeJIaMu ).

OnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3uinuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsja.

DNEKTPUYECKUN TOK. Y CIOBHSI CYLIECTBOBAHMSI JIEKTPUUECKOrO TOKA. MICTOUHMKH TOCTO-
SIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTpUUe-
CKHUH TOK B )KMIKOCTSX U razax.

Onexrpuueckas nenb. Cuiia Toka. DIeKTpuueckoe Hanpskenue. ConpoTuBiIeHNE TPOBO-
HUKa. Y IeJIbHOE CONIPOTUBIIEHUE BelllecTBa. 3akoH Oma juid yuactka uenu. [locienoBarensHoe u
napajyieIbHOE COEUHEHNE TPOBOIHUKOB.

PaGoTa 1 MomHOCTE 37eKTpruyecKoro Toka. 3akoH /[xoyns—JIeHma. DnekTpudyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHUTHL. B3anMoeicTBHE MOCTOSTHHBIX MAarHUTOB. MaruutHoe nose. Mar-
HUTHOE 10Jie 3eMJIU U €ro 3HaYeHue JIs ®u3HHU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE 1oJie 3JeK-
TPUYECKOTO TOKA. [IpuMeHeHne 3JIeKTpOMarHuToOB B TEXHUKE. J[eMCTBME MAarHUTHOIO IIOJSA HA
IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATEIb IOCTOSHHOIO TOKa. Mcnonbp3oBaHue yieKTpoaABUraTesnen
B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHne 3neKTpoMarHuTHON HHAYKUKHK. [IpaBuiio JIenna. Dnexkrporene-
patop. CriocoObl MOJTy4YeHUs 3JIEKTPUUECKON SJHEPTUU. DJIEKTPOCTAHLIUN Ha BO30OHOBIISIEMbIX UC-
TOYHHUKAX YHEPTUU.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa poJia aIeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsSKEHHBIX Tell.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTUUECKAsT MHYKLIHUSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.

IIpoBOIHUKY U TUDTIEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.

HcTouHrKH MOCTOSIHHOTO TOKA.

LN hWNE

JIefCcTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKHUI TOK B )KMJIKOCTH.

[
= O

. "'a30BbIit pazps.

[EY
N

. I3mepeHue cuitbl TOKa aMIIEpPMETPOM.

[EY
w

. U3Mepenue 31eKTpUuecKoro HanpsKeHUs! BOJIETMETPOM.

=
H

. Peoctat u Mara3uH cOnpoOTHBIIECHHUA.

[EY
9]

. BzaumoneicTBre NOCTOSTHHBIX MAarHUTOB.

[EY
(o)}

. MOI[CJ'II/IpOBaHI/Ie HEBO3MOXHOCTH pa3JCIICHUA ITOJIFOCOB MarHuTa.

[EY
~

. MOI[CJ'II/IPOBaHI/Ie MarHUTHBIX IOJIEH ITOCTOSHHBIX MardHuTOB.

[EY
(o]

. OnbIT OpcTena.



19.
20.
21.
22.
23.
24,
25.

MaruutHoe noJie Toka. JEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DNEKTPOABUTATENb MIOCTOSTHHOTO TOKA.

UccnenoBanue siBIeHUS 3IEKTPOMArHUTHOW UHTYKIIUH.

Onbitel @apages.

3aBUCHUMOCTD HaIpaBJICHUSI MHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OmpbITHI O HAOMIONEHHIO ICKTPU3ALNH TEJI MHAYKIUEH U IIPH COMPUKOCHOBEHHH.

2. Hccnenosanue IEeHUCTBUS 3JIEKTPUUECKOTO MOJISA HA IIPOBOJHUKY U TUIJICKTPUKH.

3. CoOopka u mpoBepKa pabOThI AIEKTPUIECCKON e MTOCTOSHHOTO TOKA.

4. H3mepeHHe U peryJupoBaHUE CHIIBI TOKA.

5. HM3mepeHune u peryaupoBaHuE HANPSHKCHUS.

6. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
PE3HUCTOpa U HANPSHKEHHS Ha PE3UCTOPE.

7. OnBbITHI, I1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPHUUECKOTO COIPOTUBIICHHS IPOBOJ-
HUKa OT €ro JUIMHBIL, IIJIOAH MOIEPEYHOr0 CEYCHHs U MaTepHaa.

8. IIpoBepka mpaBuiia CI0KEHUS HAIIPSKECHUH TIPU IIOCIIE0BATEILHOM COCIMHEHUH IBYX
PE3UCTOPOB.

9. IIposepka nmpaBuiia Ui CUJIbI TOKA P MApAIICIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIET0 Yepe3 PE3UCTOp.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO YEPE3 JIAMIIOYKY, OT HAIIPSKEHUS HA
HEH.

13. Onpenenenue KIIJ] HarpeBaTens.

14. MccnenoBaHre MarHUTHOTO B3aMMOJECHCTBHS IIOCTOSTHHBIX MarHUTOB.

15. VI3yueHre MarHUTHOTO OJIsl TOCTOSIHHBIX MAarHUTOB NPH UX OOBEINHEHUH U pa3fene-
HUMU.

16. MccnenoBanue JENCTBUS DJIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KAaTyIIKNA C TOKOM U
MarHuTa OT CHJIbl TOKAa M HAaIIPABJICHUS TOKA B KaTylIKE.

18. M3y4yeHue NeiCTBUS MATHUTHOTO ITOJII HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHUe paboThl 3JEKTPOIBUTATEIIS.

20. N3mepenue KI1/] anexTpoaBuraTenbHOM yCTaHOBKH.

21. OnbITHI 110 UCCIIEIOBAHUIO ABJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMU: UCCIEN0BaHUE U3-
MEHEHHM 3HAYCHUS U HAIIPABJICHUS UHAYKIMOHHOIO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.
Mexannudeckoe nBrxeHrne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD Me-

XaHUYECKOro JIBIKeHUs. PaBHOMepHOE npsiMonHeHoe nBrKeHue. HepaBHOMepHOE TpsIMOIIH-

HelfHoe aBuxkeHne. CpeHsisi U MTHOBEHHAs CKOPOCTh TeJla IIPYU HEPaBHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE nBHkeHne. CBoOoaHOE mageHne. OnbIThI

Tanmunes.



PaBHOMepHOE nBMKEHUE TI0 OKpY)kHOCTH. [lepnona n yactora obpamienus. JlnHeiiHas u yr-
JI0Basti CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepssiit 3akoH Herorona. Bropoit 3akon Herotona. Tperuit 3akoH HeroToHa. [Ipunium cy-
NEPIIO3ULIUN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuila TPEHUS CKOJIbXEHUSI, CUJIa TPEHUS T10-
KOs1, IPYTUe BUbI TPEHUSI.

Cwta TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOTO maieHus. [[Buke-
Hue miaHeT Bokpyr Comnnua. [lepas kocmuyeckasi ckopoctb. HeBecOMOCTh M EpErpy3KH.

PaBHOBecue maTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. U3menenne ummysbca. IMiynbe cuibl. 3aKOH COXpaHEHUs uMIyJibca. Pe-
AKTHUBHOE JIBH>KCHHE.

Mexanunueckasi pabota 1 MOITHOCTh. PaboTa cuit TskecTu, ynpyrocTH, Tpenus. CBs3b dHep-
ruu u padotsl. [loTeHManpHas sHeprus Tea, HOJHATOro Haj MOBEPXHOCTHIO 3eMid. [loTeHIm-
aJbHAs PHEPIUs C:KaTou NpykuHbl. Kunetnyeckas sHeprus. TeopeMa 0 KHHETUYECKOW SHEPTHH.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIrHUH.

Hemoncmpayuu.

1. HabmroneHue MEXaHUYECKOTO IBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHeE IMyTeN U TPACKTOPUHN ABUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTENIBHO pa3-

HBIX TEJ OTCUYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOIO IBUKCHMUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOI'O IBUKCHMUS.

5. HaGmioneHue nBHKEHUS Tela 110 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHHM, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIBHO KaOuHeTa (PU3UKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Jla OT MACChl Tejla U JECHCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUAN TEJI.

9. l3meHeHue Beca Tena NpU YCKOPEHHOM JABUKECHUU.

10. Ilepenaya uMiyabca npu B3aMMOACHCTBUU TEN.

11. IIpeoOpazoBaHust SHEPTUN TIPU B3AUMOJICHCTBHH TEJI.

12. CoxpaHeHue UMITyJIbCca IMPU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJbca Mpu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroienue peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPH JABMKEHUU TeJla MO AeUCTBUEM MPYKUHBI.

Jlabopamopusie pabomsl u onvimol.

1. KoHcTpyupoBaHue TpakTa [l pa3sroHa U JaJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS 111a-
pHYKa WIN TEIEKKU.

2. OmpeneneHue cpeHE CKOPOCTU CKONBXKEHUs OpyCKa WM JBYKCHHS IMIApHKa TI0
HaKJIOHHOM IJIOCKOCTH.

3. OmnpexaeneHue yCKOpeHHUs Tella IPU paBHOYCKOPEHHOM JBUKEHHUH 110 HAKJIOHHOM IJI0C-
KOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.



10.

11.

[TpoBepka rUMIOTE3bI: €CIIN MPU PABHOYCKOPEHHOM JIBIKCHHH 0€3 HauaJIbHOW CKOPOCTH
MyTH OTHOCSITCS KaK PsiJT HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBJie-
HUSL.

Omnpenenenne kKodhHUIMEHTa TPEHUS CKOJBKEHHSL.

Omnpenenenne KECTKOCTU MPYKUHBIL.

Onpenenenne padOTHI CUIIBI TPEHHS MTPH PABHOMEPHOM JBIDKEHHH TEJa MO TOPH30H-
TAJIbHOW MOBEPXHOCTH.

Onpenenenre pabOTHI CHIIBI YIIPYTOCTH TPH MOIbEME Tpy3a C UCTIOIH30BAHUEM HETIO-
JB)KHOTO U TIOJIBMYKHOTO OJIOKOB.

M3yueHne 3aKoHA COXPAHEHUS SHEPTHH.

Pa3zgen 9. Mexann4deckue KoJe0aHUsA U BOJHBI.

KonebarensHoe nuxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIEOaHUA: IEPUOI, YACTOTA, aM-

IUTUTY 13.

MaremaTHueckuii ¥ Ipy>KUHHBIA MasTHUKH. [IpeBparienue sHepruu npu KojaedaTens-

HOM ABHXKXCHHU.

3aryxatomue kojeOaHus. BeinyxaeHnbsle konebanus. Pezonanc. MexaHnueckie BOJHBI.

CaolicTBa MexaHn4yecKkux BOJIH. [IpoosibHBIE M TTONIEpEeYHbIEe BOIHBI. [[JTMHA BOJHBI U CKOPOCTh
e€ pacnipocTpaHeHusl. MexaHN4eCKue BOJHBI B TBEPIOM TeJle, CEHCMUYECKHUE BOJTHBI.
3ByK. 'poMKOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(Dpa3ByK u yabTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xoeOaHuii Te Mo NSHCTBUEM CHIIbI TSHKECTH U CHUJIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHuil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HalGnroneHue BEIHYKACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHHe MPOAOIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIH).

5. HaGnroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKUH PE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

1. OmnpeneneHue 9acTOTHI U MeproIa KojaeOaHU MAaTeMaTUYeCKOTO MAasiTHHUKA.

2. OmpexneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI MTPYKUHHOTO MasTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHOJa KOJIEOAHUH MOABEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPYKUHHOTO MAasTHHKAa OT MaccChl
rpysa.

5. TlpoBepka He3aBUCHUMOCTH MepHoOAa KoJeOaHWW Tpy3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, JEMOHCTPHUPYIOIIKME 3aBUCUMOCTb NIepro/1a KoJieOaHUi MPyKUHHOTO MasiTHUKA
OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHUs! CBOOOAHOTO MaJICHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOe 1M0JIe M 3JIEKTPOMATHUTHbIE BOJTHBI.

9H€KTpOMaI‘HI/ITHOG IIOJIC. 9H€KTpOMaI‘HI/ITHBI€ BoiHBL. CBoiicTBa SJICKTPOMArHuTHBIX

BOJH. [IIkana 3mekTpoMarHuTHBIX BOJIH. VICrIob30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DJeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1.

W3ydenue cBOICTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3znea 11. CBeToBbI€ IBJICHHUS.

JlyueBast mogensb cBera. Mctounuku cBeta. [IpsmonuHeitHoe pacipocTpaHeHUE CcBeTa. 3a-

t™eHusa Connna u JIynsl. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHUS CBETA.
[Ipenomnenue cBeta. 3aKoH npeaomiieHus cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHre NOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B nun3e. OnTtudeckas cuctema (Qoroarnmapara, MUKPOCKOTA U TeJe-

ckomna. ['1a3 Kkak onTu4yeckas CucTeMa. B.HI/ISOpyKOCTI: " JAJIbHO30PKOCTD.

Paznoxenne 6enoro ceera B ciekTp. OnbiTl HptoToHa. Cl0kKEeHHE CIIEKTPaTbHBIX 1IBETOB.

Hucniepcus ceera.
Hemoncmpayuu.

O NV A WNR

[IpsamonuHEHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toryuenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenominenue cBera.

ONTUYECKUN CBETOBO/I.

Xon tydeit B coOuparomei JruH3e.

XoJ Tydeil B pacCEerBAaIOIICH JIMH3E.

[TomyueHnue n300pakeHUIA ¢ TTOMOIIBIO JTMH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Mopens riasa.

11. PaznoskeHue 6emoro cBeTa B CIEKT).

12. Tlomydenue Oenoro cBera MpH CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopusie pabomsl u onvimol.

1.
2.
3.

No vk

I/ICC.HGI[OBaHI/Ie 3aBUCHMOCTH yTIJIa OTpAXXCHUA CBCTOBOI'O Jiy4a OT yrJia MMaaACHU:.
N3yuenne xapakTepUCTUK U300paKESHHS IPEAMETa B TUIOCKOM 3epKaie.
I/ICC.HGI[OBaHI/Ie 3aBUCHMOCTHU yTIJia INPCIOMIICHHUA CBECTOBOTO Jiyda OT yrJia MaaACHUA Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tomyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OMnBITHI MO Pa3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OMnBITHI 110 BOCIIPHUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOIEHUU Yepe3 LIBETOBbIE (UJTb-
TPBL.

Pa3zgen 12. KBanToBLIe SIBJIEHUS.
Omneiter Pe3epdopna u mianerapuas mozaenb aroma. Moaens atoma bopa. Mcnyckanue u

MOTJIOMCHUE CBETAa aTOMOM. KBanTel. JInneiyarsie CIICKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u raMMa-u3inydeHus. CTpoenue aToMHoro siipa. Hykmnon-

Has MOJEJIb aTOMHOro sigpa. M3oromnsl. PagunoaktuBHbie npeBpamieHus. [lepuon nomypacmnana

ATOMHBIX AICP.



SlnepHble peakuyu. 3aKOHBI COXpPAHEHHUs 3apsJ0BOIO0 U MAacCCOBOTO YMCEN. DHEPTUS CBA3U
aTOMHBIX sifiep. CBsi3b Macchl U 3HEpruu. Peakiuu cuntesa u aeneHus saep. crounuku snepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U3yUYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.
CrexTpsl pa3IMYHbIX T'a30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOMNX U3TyICHHM.

ok wnNeE

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnwvie padbomot u onvimol.
1. HaGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYUECHHUS.
2. HccnenoBanue TpeKoB: H3MEPEHHE SHEPTHH YaCTHUIIBI 10 TOPMO3ZHOMY ITyTH (110 OTO-
rpapusm).
3. H3mepeHue paanoakTUBHOTO (OHA.
IToBTOpHTENBLHO-00001IIAOIINI MOLYIb.
[ToBTOpUTENBEHO--0000IIAIOIINI MOTYJIb IPEJHA3HAYECH I CUCTEMaTH3aluu U 0600111e-
HUS TIPEMETHOTO COJIEP KaHUS U OMBITA JEATEILHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU BCETO
Kypca QpU3UKH, a TaKKe I MOATOTOBKH K OCHOBHOMY T'OCYJIJapCTBEHHOMY 3K3aMeHy 1o (pusmnke
JUIs1 OOYYarOIINXCsI, BRIOPABIIIMX ATOT YUEOHBIN MPEAMET.
[Tpu n3y4eHnu JTaHHOTO MOAYJIS PEaTU3YIOTCSA M CUCTEMATU3UPYIOTCS BUBI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUnBAETCS JOCTH)KEHHUE PEIMETHBIX U METalpeIMETHbIX [IaHUpYe-
MBIX pe3yJIbTaTOB 00y4eHusl, POpPMUPYETCS €CTECTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOCHHE Hay-
HBIX METO/IOB UCCIICIOBAHUS SIBJICHUH IPUPOIBI M TEXHUKH, OBJIAICHUE YMEHUSMH O0BACHATH (u-
3MYECKHE SIBIICHUS, IPUMEHSS TIOJTYyUYCHHbIC 3HAHUS, peliaTh 3aa4H, B TOM YHCIIE KaUeCTBEHHbIE
U 3KCTIEPUMEHTAJIbHBIC.
[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapaKkTep AaHHOTO pa3fielia peanusyercs 3a CYET Toro,
4yTO 00y4aromnecs BHIMOIHSIIOT 3aaHts], B KOTOPBIX UM MpeIaraeTcs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHUI paclo3HaBaTh U HAy4YHO OOBSACHATH (DU3MUECKUE SIBIICHUS
B OKpY’Karolel Mpupoae U MOBCETHEBHOMN KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJABI UCCIENIO0BaHMs (PU3NUECKUX SBICHUH, B TOM YHUCIE JUIS
NPOBEPKH TMITOTE3 U MOJTYUYECHHUS TEOPETUUECKUX BHIBOJIOB;
OOBSICHATh HAay4HbIE OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOIHH,
HarpumMep, MPaKTHUECKOTO UCTIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
IpEeBpaIIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢pu3nKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO Ha TOCTHKE-

HUC JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U IMMPECAMCETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesynbTaTe n3ydenus GpU3MKA Ha YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHus y 00yJaroie-

rocs 0yayT chOpMHUpPOBaHBI CIETYIONINE TUUHOCTHBIE PE3yJIbTAaThl B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

— TIPOSIBIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3UIECKOM
HAYKHU;

— IIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX--(DU3HUKOB,

2) rpaxJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— I'OTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6C}’)KI[CHI/II/I OGH.ICCTBGHHO 3HAYUMBIX U 3THUYCCKUX
po06JieM, CBA3aHHBIX C IPAKTHUYECKUM ITPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B JESITEIHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHUECKUX KAueCTB (PU3UYECKONM HAYKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH,

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

— OCO3HAHME [IEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPa, OC-
HOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, UHTEPECA K UCCIIEeI0BATEIbCKON AEeSITENbHOCTH;

5) dopMupoBaHus KyJbTYPbl 310POBbS U SMOIHOHAJIBLHOI0 0JIATONOJIYYMS:

— OCO3HAHUE [IEHHOCTH 0€30MacHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
B2XHOCTH TPaBWJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUICCKUM U
TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSIX;

— c¢(hOopMUPOBAHHOCTH HaBBIKA peIECKCHH, TPU3HAHUE CBOETO MIPaBa Ha OIIMOKY U TAKOTO Ke
rpaBa y Ipyroro 4eJoBeKa;

6) TPy10BOT0 BOCIIUTAHHSA:

— aKTHBHOE y4yacTHe B PEIICHUU MPaKTUUYECKHX 3a7ad (B pamMKax ceMbU, 00pa3oBaTelbHOM
OpraHu3aIH, TOPOJIa, Kpast) TEXHOJIOTUYECKON U COIIMAIbHON HAaIIPaBICHHOCTH, TPEOYIOIINX
B TOM YHCJIe U GU3NYECKUX 3HAHMUIA;

— UHTEpEC K MPaKTHYECKOMY M3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

— OpUEHTaIUs Ha IpUMeHeHue (U3MUECKUX 3HAaHUM JJI pellieHus 3a/1a4 B 001acT OKpyKa-
IOH_ICI‘/JI CpCAkbl, IMIaHUPOBAHUS MMOCTYIIKOB U OLCHKH UX BO3MOXKHBIX HOC.HGI[CTBI/II\/'I AJId OKPYy-
YKAIOIIEN Cpebl;

— OCO3HaHHUE TJI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X PelIeHus;

8) ajanTanum K U3MEHSIOMIUMCH YCIOBHUSAM COMAILHON M MPUPOIHOM Cpeabl:

— NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOJIHEHUH WCCIIEIOBAaHUI U MPOEKTOB (u3nye-
CKOH HaIIpaBJIECHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM APYIHX;

— HNOBBINICHUC YPOBH CBOEM KOMIIETEHTHOCTHU 4YCPEe3 MPAKTUUCCKYTO NCATCIBbHOCTD,



e — noTpeOHOCTh B (POPMUPOBAHNN HOBBIX 3HAHUHU, B TOM UKcie GOpMYyIUPOBATH UJIEH, TOHS-

THSL, TUIIOTE3bI O PU3NIECKUX 0OBEKTAX U SIBIICHUSX;

® — OCO3HaHME JePHUIIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;
® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUH;
L] — CTpeMHeHI/Ie aHaJII/ISI/IpOBaTB W BBISIBJIATH B3AUMOCBA3U HpI/IpOI[BI, O6H_I€CTBa U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/IBI/I‘ICCKI/IX 3HaHI/II\/'I;

® — OIICHKA CBOUX JICWCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX ITT00AIb-

HBIX IOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOeHUS MporpamMmsl o (pU3MKE HAa YPOBHE OCHOBHOI'O 0011ero oOpa3zoBa-
HUs y o0yyarorierocst 0yayT copMupoBaHbl MeTanpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIIUE M0-

3HaBaTEJIbHbIC YHUBEPCAIbHbIC YUeOHbIC NEHCTBUSA, KOMMYHUKATUBHBIE YHHBEpCAJIbHBIE y4eO-

HbIC JICHCTBHSI, PETYJISTUBHbIC YHUBEPCATIbHBIC YUeOHbIE ICHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruuyeckue geiicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKHA OOBEKTOB (SBICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAINU, OCHOBAHHUS [T 0000IIeHHS
Y CPaBHCHHUS;

BBISBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pacCMaTpHBaeMbIX (hakTax, JAaHHBIX H
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISBIIATH IPUIMHHO--CIICACTBCHHBIC CBSA3U MTPH U3YYEHHH (PU3NIECKUX SIBICHUHN U IIPO-
IIECCOB, JIENIaTh BBIBOBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIIO-
YEHUH, BBIABUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BEJTUUMH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHust yueOHo puznyeckoit 3a1a4n (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB pelleHHsI, BEIOOp HanOoee MoAXO0AIIEro ¢ y4€TOM CaMOCTOs-
TEJIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTe/IbcKe AeiiCTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MMPOBOAUTDH IO CAMOCTOATCIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN q)HSH‘-IGCKI/Iﬁ
AKCIEPUMEHT, HEOOIBIIIOE UCCIIEA0BAHNE (DU3HUECKOTO SBICHUS;

OLICHUBATb HAa IPUMCHHUMOCTH U NOCTOBCPHOCTDH I/IHq)OpMaI_II/IIO, MOJIYUCHHYIO B XOAC UC-
CJICZIOBAHUS MITH DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OpMYyITHMPOBaTh 0OO0OIICHHS W BBIBOJBI MO Pe3yJIbTaTaM MPOBEAEH-
HOTO HAOJIFOICHUS, OTIBITA, UCCIICTOBAHMS,

NIPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKXKE
BBIABUT'aTb NPCAIIOJIONKCHUSA 06 HX PA3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PatGora ¢ undopmanmeii:

HNPUMEHATH Pa3In4HbIe METOJbl, HHCTPYMEHTHI U 3aIpOCHl IPH MOKMCKE M 0TOOpe WH-
dopmanuy WM TaHHBIX ¢ YYETOM MPEUI0KEHHON yueOHOH pu3nueckoii 3a1auu;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIMIO PA3TUUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY Ipe/ICTaBIeHUs] HH(GOPMAIIUU U UII-
JIOCTPUPOBATH pEIIaeMble 3a/1a4K HECIOXKHBIMU CXEMaMHU, TnarpaMMaMu, HHOU rpadu-
KOM M UX KOMOUHAIUSMHU.

KomMMyHMKaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B X0JIe 00CYXICHHS YUeOHOTO MaTepHalia, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOECK-
TOB 3aJ[aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TeMbI M BBICKAa3bIBaTh WICH, HAIle-
JICHHBIC Ha pEIICHHUE 3a/1a4d U MOJIEpKAHUE OJIaroKenaTeIbHOCTH OOIICHUS;
COITOCTABJISITh CBOU CYXKJICHHS C CYXKJACHUSMH JPYTUX YYACTHUKOB JIHAJIOra, OOHAPYKH-
BaTh pa3IMuMe U CXOJICTBO TO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOIMYHO MPENCTAaBIATh PE3YJIbTAThl BBITOJHEHHOTO (DU3MYECKOTO OmMbITa (IKCIEpH-
MEHTA, UCCIIeIOBAHUS, IIPOCKTA);

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U HHAMBUYaIbHON paboThl IpH
pelieHur KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

MIPUHUMATh LIEJM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JCUCTBUS IO €€ T0CTH-
KEHHIO: PACIIPEICIISATh POJIH, 00CYKIATh MPOIECCHI M PE3YIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOLEH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJibTara MO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OILICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIHIA IPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIILHO
c(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBUS

Camoopranmn3anus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYallUsX, TPEOYIOMUX sl PELICHUs
(bU3UYEeCKUX 3HAHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX OJIX0JaX IPUHATUS PEIIECHUHN (MHANBUYAIBHOE, TPU-
HSTHE PELICHUS B TPYIIE, TPUHATHE PEIICHUH TPYTIITOH );

CaMOCTOSITEIILHO COCTABIISITH JITOPUTM PEIICHHS (PU3MUECKOM 3a/1a4H HITH TTaHA HCCIe-
JIOBaHUS C YYETOM MMEIOLIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTH-
pOBaTh MpeIaracMble BApUaHThI PEIICHU,

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTE/UICKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMH U IIPeJyUIaraTh IUIaH €€ N3MCHECHHS,

OOBSICHATH PUYNHBI TOCTHKECHUS (HEIOCTHKEHUS ) pe3yJIbTaTOB AEATEIIbHOCTH, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3MUECKOrO
UCCIICIOBaHMSI MJTU TIPOEKTA) HA OCHOBE HOBBIX 00CTOSTENLCTB, U3MEHUBIINXCS CUTYa-
1, yCTAaHOBJICHHBIX OUIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATb COOTBCTCTBUC PC3YyJIbTaTa LCIIN U YCIIOBUSAM;



CTaBUTh ce0sl HA MECTO APYTOro YeloBeKa B XOJ€ CIOpa WM AUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

pU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelIeHny (U3HUECKUX 3a7a4 WIHA B yTBEPXK/e-
HUSIX HAa HAy4YHBIE TEMBI U TAKOE K€ IIPAaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIty 00yuenus B 7 kJjiacce rnpeIMeTHbBIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OT-

paxxaTh chOPMHUPOBAHHOCTH Y O0YHAIOIIUXCA YMEHUH:

UCIIOJIb30BaTh MOHATHA: (U3NYECKHE M XMMHUYECKHUE SBJICHUS, HAOIIOIEHHE, SKCIIEPH-
MEHT, MO/IEJIb, TUIIOTE3a, €AMHULIBI (PU3NUECKUX BETMYMH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL BemiecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBHKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEWHOE), TPACKTOPHs, PaBHOACUCTBYIOIIAS
cuina, nepopmanus (ynpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIONTNECS COCY/IbI;
pasnuyath sBieHus (auddysus, TernaoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLINSA, B3aUMOJICHCTBUE TENI, PaBHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpaIllEHUs, IIepeiada JaBJICHUS TBEPABIMU TEIAMU,
KUAKOCTSIMHU U Ta3aMH, aTMoc(epHOe JaBieHHe, TUIaBaHHUE TeJ, IPEBPaLICHHUS MEXaHH-
YECKOM SHEPTUN) M0 OMUCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OMBITOB, IEMOH-
CTPUPYIOIIUX JJaHHOE (PU3NUECKOe SBJICHHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SBJICHUH B OKPY’KaloOIlleM MHpE, B
TOM yHciie pu3nveckue SBJICHUS B MPUPOJIE: MPUMEPHI ABMXKEHUS C PA3IMYHBIMU CKO-
POCTSIMU B KMBOM W HEKUBOUW MPUPOJIE, JEHCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE,
BIIMSTHUE aTMOC(HEPHOro JaBICHUS Ha )UBOW OpraHu3M, IlaBaHUe pbIO, pbluard B Tele
YyelioBeKa, MpU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B y4eOHYI0, BBIICIATh Cyllle-
CTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI,

OTHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEILIECTBA, BPEMS, MTyTh, CKOPOCTb, CPEIHSSI CKO-
pOCTh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CUiIa TPEHMs, JaBieHHe (TBEPIOTO
TeNa, >KUJKOCTH, Ta3a), BBHITAIKMUBAIOLIAS CHUJIA, MEXaHWYecKas paboTa, MOIIHOCTb,
TIUIEYO CHIIBI, MOMEHT CHJIbI, KO3()(PULIMEHT MOJIe3HOT0 NeHCTBUS MEXaHU3MOB, KHUHETH-
yeckas ¥ OTEHIabHAas SHEPTUs), IPU ONMUCAHUH MTPABUIILHO TPAKTOBATh (PU3UUECKHIA
CMBICJI UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAUCHUsS M eIWHUIIBI (PU3NYECKUX BEIUYHH,
HaXOAUTh (JOPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3HUECKYIO BETUYUHY C IPYTHMH BEJIU-
YUHAMH, CTPOUTH TpadUKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBICHUS U MPOLIECCHI, UCIIOIB3YS MpaBuia
CJIOKEHUS CWII (BIOJIb OJHOU MpsiMOii), 3akoH I'yka, 3akon Ilackans, 3akoH Apxumena,
MIpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABIIIO» MEXaHUKH, 3aKOH COXpaHe-
HUSl MEXaHUYECKOW SHEPTUHU, IIPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3a-
MIACHIBATh €r0 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATD (PU3HUECKUE SBICHUS, IPOIIECCHI U CBOWCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyaluil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATh NPUYMHHO--CIIEICTBEH-
HBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB ¢ Omopoit Ha 1-2 u3ydeH-
HBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;



pemaTh pac4€THbIe 3a1a4uu B 1—2 eHCTBUS, UCHOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3bIBA-
IoIIMe (PU3MUECKUe BEIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHS 3a/1auMl 3allUCBIBAaTh KpaT-
KO€ YCJIOBUE, MOACTABIATh (PU3MUECKUE BEIMYUHBI B (POPMYJIBI U IPOBOJUTH PACUETHI,
HaXOJUTh CIIPAaBOYHBIE JaHHBIE, HEOOXOAUMBIE JIJIsl PEIICHUS 3ajay, OLCHUBATh Peask-
CTHUYHOCTH MOJIY4eHHOU (PU3NUECKOI BETMUNHBL;

pacrno3HaBaTh Mpo0IEMbl, KOTOPBIE MOKHO PEIIUTH ITPH IOMOIIH (PU3UUIECKUX METOJIOB,
B OIMCaHWU UCCIIEIOBaHMS BBIIENATh IPOBEPAEMOE IPEANONI0KEHUE (TUIIOTE3Y), pa3-
JIMYaTh U UHTEPIPETHPOBATH MOJTyUYECHHBIN Pe3yIbTaT, HAXOIUTh OLIHMOKH B XO/I€ OIIBITA,
JIENIaTh BBIBOJIBI 10 €TO PE3YJIbTAaTaM;

IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HMUECKUX CBOMCTB
TeJ1: (HOpMyIUPOBATh MPOBEPSIEMbIE NTPETOIOKEHHSI, COOMPATh YCTAaHOBKY U3 IIPEIO-
KEHHOTO 000pyI0BaHMsI, 3aITUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BHIBOIBI;
BBINOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LIM(PPOBBIX MPUOOPOB, 3AMUCHIBATH 110-
Ka3aHus MPUOOPOB C yUETOM 33JaHHOM aOCOIIOTHON OTPEIIHOCTH U3MEPEHUiA;
IIPOBOIUTH UCCIIEOBAHHIE 3aBUCIMOCTH OJTHON (PM3NYECKOM BEIMYMHBI OT APYTOH C UC-
NOJIb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JABHXKYLIETOCs
TeNna OT BPEMEHHM JIBHKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCTBa
00pabOTKH MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN COMPUKOC-
HOBEHUS TEJI, CUJIBI YIPYTOCTH OT YAJMHEHUS IPY>KUHBI, BHITAJIKUBAIOIIECH CHIIBI OT 00b-
€éMa NorpykKEHHOM YacTH Teja U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOT-
HOCTH TeJia, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH TJIaBaHUs TeJ, YCIIO-
BUI paBHOBECHUs pblyara v OJI0KOB), y4aCTBOBATh B INIAHUPOBAHUU y4EOHOTO HCCIEI0-
BaHUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHMUSL, CIIEAYS NPEATOKECHHOMY IUIaHy,
(GUKCUpPOBaTh pPE3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3MYECKMX BEIMYUH B BHJIE
IPEUI0KEHHBIX TaOJIHI U TPa(UKOB, A€IaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;
IPOBOIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYHH (IUIOTHOCTH BEIIECTBA KUKO-
CTH M TBEPIOTO TeNa, CUJIa TPEHUS CKOJIbKCHMSI, JABJIICHUE BO3/1yXa, BBITAJIKUBAIOIIAS
CHJIa, IEUCTBYIOIIAs HAa IOTPYKEHHOE B XKUJIKOCTb TEJI0, KO3 (OUIIUEHT MOJIE3HOT0 AeH-
CTBHSI IIPOCTBIX MEXAHU3MOB), ClIeAys NPEAJIOKEHHON MHCTPYKIUH: IPU BBIIOJHEHUN
U3MEpEeHUI COOMpPaTh SKCIIEPUMEHTABHYIO YCTAHOBKY M BBIYMCIISTH 3HAUCHHE HCKOMON
BEJIMYUHBI,

co0uIro1aTh MpaBMila TEXHUKU 0€30IaCHOCTH IpH paboTe ¢ 1abopaTopHbIM 000py10Ba-
HUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMO-
METp, TUHAMOMETP, COOOILIAIOIINECS COCYAbl, 0apOMETp, pblyar, NOJBUKHBIN U HEMo-
JIBYDKHBINM OJIOK, HAKJIOHHAS! TIJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHHUUYECKUX
YCTPOWCTB C OMOPOM HA WX OMHUCAHUs (B TOM YHCIIE: TIOIIIUITHUKH, YCTPOHCTBO BOJIO-
IIPOBOZA, TMAPABIMYECKAN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apeo-
METp), UCTIOJIB3Ys 3HAHUS O CBOMCTBAX (PM3UYECKHX SBICHUN U HE0OX0AUMBbIe (hruznye-
CKHE 3aKOHBI M 3aKOHOMEPHOCTH,;

NPUBOAUTH IPUMEPHI (HAXOAUTH MH(DOPMAIHIO O TPUMEPAX ) IPAKTUIECKOTO UCIIOIb30-
BaHUs (U3NYECKUX 3HAHWN B TOBCEJHEBHOM JKU3HU il oOecrieueHust 6€30MacHOCTH



npu o0paleHNH ¢ TpUOOopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpAaHEHUS 310POBbS
U COOJIIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;
OCYILECTBIISATH OTOOP MCTOYHUKOB HH(POpPMALMU B VIHTEpHETE B COOTBETCTBUU C 3aJ1aH-
HBIM MOHUCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CpaBHEHUS pas3-
JUYHBIX UCTOYHUKOB BBLACTATH HH(POPMALINIO, KOTOpas SBJSETCS MPOTUBOPEUUBOM MITH
MOXeT OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINIOJIHEHUHU YYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
($U3UUECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMamMH KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIIUHN U3 OTHOW 3HAKO-
BOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 HC-
TOYHUKOB MH(OpMAIHH (PU3NIECKOTO COJCPKAHUS, B TOM HYHCIE MyOIMYHO JIeaTh
KpaTKhe COOOIICHHUS O Pe3ysbTaTax MPOEKTOB MM YUeOHBIX MCCIEOBAHUH, IIPU STOM
IPaMOTHO MCIIOJIb30BaTh U3YUYCHHBINA MOHATUHHBIN anmapar Kypca (pU3HKH, COIPOBOXK-
JIaTh BBICTYIJICHUE MPE3EHTalLlUEN;

IIPYU BBIIIOJIHEHUHU YyUEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensiTh 0013aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABJIEHHBIMU 33a4aMH, CJIECAUTH 3 BBIIIOJIHEHUEM IIIaHA
JIeCTBUH, aIeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIa]l B IEATEILHOCTh IPYIIIBL, BHICTpA-
MBAaTh KOMMYHHMKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 KJ1acce mpeIMEeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OT-
paxath chOPMUPOBAHHOCTH Y OOYJAIOIITUXCS] YMECHHIA:

UCTIOJIB30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETUIOBOE IBHKCHHE aTOMOB M MO-
JIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTALIHYECKUE U aMOp(HBIE Tela, Hackl-
IICHHBI ¥ HEHACBIIICHHBIN Tap, BIAXXHOCTh BO3yXa, TEMIIEPAaTypa, BHYTPEHHSS JHEP-
T'Hs, TETUIOBOM JIBUTATENb, YIEMEHTAPHBIN AIEKTPHUSCKUH 3apsil, IEKTPHIECKOE TI0JIe,
TIPOBOTHUKY U JUAJICKTPUKH, TOCTOSHHBIHN JIEKTPHUUECKUH TOK, MATHUTHOE TIOJIC;
pa3nuyath siBIeHUS (TEIUIOBOE pacIIUpEeHUe U CKaTHe, TeIulonepeiada, TEIIOBOE PaB-
HOBECHE, CMauMBaHNe, KaWLISIPHBIC SBICHUS, UCTIApEHHE, KOHICH AU, TIIaBJICHHE,
KpucTayutu3anus (0TBepJieBaHNE), KUTIEHHE, Terutonepenaya (TermionpoBOAHOCTb, KOH-
BEKIIUS, H3JTyYEHHE), DIICKTPU3AIUS TEJ, B3aUMO/ICHCTBHE 3aps/I0B, IEHCTBHS AJIEKTPH-
YEeCKOro TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHMWTOB, JCHCTBHE MarHUT-
HOTO TOJISI HA MIPOBOJIHUK C TOKOM, SJICKTPOMArHUTHAsI MHAYKIIHS) TI0 OTUCAHUIO UX Xa-
PaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3NIECKOE SIB-
JICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3UYECKUX SBICHUN B OKPYIKAIOIIEM MHUpE, B
TOM uucie (PU3NUECKUe SBJICHUS B MIPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U KaIUJUIsp-
HbIE SIBIICHUS B MPUPOJIE, KPUCTAIUIBI B IpUpoae, u3nyueHue ComHIla, 3aMep3aHue BO-
0EMOB, MOPCKHUE OpH3bI, 00pa30BaHKUE POCHI, TYMaHa, HHEs, CHETa, AIEKTPHUECKUE SIB-
JeHUusT B aTMocdepe, AIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE IOJie 3eMIIH,
Jpeid MOTIOCOB, POJIb MATHUTHOTO TOJIS IS )KU3HH Ha 3eMiie, IOJISIPHOE CHUSTHUE, TTPH
9TOM MEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B yUEOHYIO, BBICIATh CYIICCTBEHHBIC CBOMI-
cTBa (MpU3HAKK) PU3NUECKUX SIBICHUM;



OIKCBIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS 3HEPrusi, KOJIUYECTBO TEIUIOTHI, yAEIbHAs Tel-
JOEMKOCTb BELECTBA, yAeIbHAasl TEIJIOTA IUIABJICHUS, YAeIbHAasl TEMI0Ta apoodpa3oBa-
HUS, y/A€IbHAs TEIIOTa CTOPaHHsl TOIUIUBA, KOA(QOUIMEHT MOJIE3HOTr0 IEHCTBUS TEIUIO-
BOIl MalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, MIEKTPUUECKUN 3aps]l, CUJIa TOKA,
IEKTPUYECKOE HANPSKEHUE, CONIPOTUBIICHUE ITPOBOJIHUKA, YIEIbHOE COIIPOTUBIICHUE
BEIIIECTBA, pad0Ta M MOIHOCTH IEKTPUIECKOT0 TOKA), IPU OMMCAHUH IPABUIBHO TPAK-
TOBaTh (PU3NUECKUN CMBICT UCIOIb3YyEeMbIX BEIIMYMH, 0003HAUCHUS U €AUHUIIBI (PHU3H-
YECKHUX BEIMYMH, HaXOAUTh (OPMYJIbl, CBA3BIBAIONINE JAaHHYIO (PU3UUECKYIO BETUUNHY
C IpyI'MMHU BEIMYMHAMHU, CTPOUTH IPA(PUKH N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BeE-
JIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (GU3NYECKHE SIBICHHUS U MPOLECCHI, HCIOb3YsI OCHOB-
HBIE IIOJIOKECHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA, TPUHIIMII
CYINEpIO3UIMM TOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsijia, 3aKOH
Oma a5 yyacTka 1ent, 3akod J[xoyns—JIeHia, 3aKkoH COXpaHEHUsI SHEPTUH, TIPU 3TOM
JlaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €0 MaTeMaTHYECKOE BbIpa-
JKEHHUE;

OOBSICHATDH (pU3MUYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYa-
OUH MPAKTUKO-OPHEHTUPOBAHHOTO XapakKTepa: BBIABIATh NPUYMHHO-CICICTBCHHBIC
CBSI3U, CTPOUTH O0BACHEHHE M3 |—2 JOrMYEeCKHX IIaroB ¢ ONOpod Ha 1-2 M3y4YeHHBIX
CBOWCTBA (PU3UYECKUX SABICHUN, (PU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4i B 2—3 EHCTBHS, UCIOJB3YsI 3aKOHBI U (DOPMYJIBI, CBS3HIBA-
IoIMe (pU3NUECKUe BEIUMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHS 3a/1auM 3allUCBIBAaTh KpaT-
KO€ yCIIOBHE, BBISBIISITh HEIOCTATOK JJAHHBIX JUIsl PELICHUS 3aJ1aui, BEIOUPATh 3aKOHbI U
(bopMyIIbl, HEOOXOIUMBIE IS €€ PEeLICHHSI, IPOBOAUTE PACYEThI M CPAaBHUBATH OTYUYEH-
HOE 3HaUYeHue (PU3NMUECKON BEIIMYMHBI C U3BECTHBIMH JaHHBIMH;

pacrno3HaBaTh Mpo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPH IOMOIIH (PU3UUYECKUX METOJIOB,
UCIIONIb3YS OIIMCAHUE UCCIIEIOBAHMUS, BBIIEIATD IPOBEPSIEMOE IPEAIIOIOKEHUE, OLICHU-
BaTh IIPABUJIBHOCTH IOPSIJIKA TPOBEICHUS UCCIIEOBAHMUS, JIENIaTh BBIBOIBL;

IPOBOJIUTH ONBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Tel (KanWUIpHBIE SIBICHUS, 3aBHCUMOCTD JIaBJICHUS BO3/yXa OT ero o0béma, Temrepa-
TYpbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArpEBaHUs MIPU U3IYyYEHHUH OT I[BETA U3IyYa-
olel (MOoIIomaIel) NOBEPXHOCTH, CKOPOCTh HCIAPEHMsI BOJBI OT TEMIIEpaTypbl
JKUJKOCTU U ILIOIIAN €€ IIOBEPXHOCTH, MIEKTPU3ALUs TEI U B3aUMOJACUCTBUE DIIEKTPU-
YECKUX 3apsAJI0B, B3aUMOJEHCTBUE NTOCTOSIHHBIX MarHUTOB, BU3yaJIN3allds] MarHUTHBIX
II0JIEH TOCTOSIHHBIX MAarHUTOB, IEHCTBUS MATHUTHOTO IOJIA HA MPOBOIHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTA, CBOWCTBA JIEKTPOABUIraTeNsl MOCTOSHHOIO TOKa): (hopMy-
JMPOBATh MPOBEPSEMBIE IMPENNOIOKEHHs, COOUPAaTh YCTAaHOBKY M3 IPEIOKEHHOTO
000py10BaHUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BHIBOIBI;

BBITOJIHATh MPSMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXKHOCTH BO3/yXa,
CHJIBI TOKA, HAIIPSKEHHSI C CIIOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB U JATUMKOB (PHU3H-
YEeCKHX BEJIMUMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHOH a0CONIOTHOM
[IOTPELIHOCTH;



MIPOBOJIUTH UCCIICIOBAHKE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETUIMHBI OT APYTOM C UC-
M0JIb30BAHMEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONIPOTUBJICHHS IIPOBOJIHHKA OT €ro
JUTMHBI, TUTOLIA/IA TIONIEPEYHOr0 CEYEHHSI U YAEIbHOTO COMPOTUBIICHUS BEIIECTBA MPO-
BOJIHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha MTPOBOJAHUKE, HC-
CJIeZIOBaHUE MOCIIEI0BATEIBHOTO U NMAaPAJUIEIBHOTO COSIMHEHUH TPOBOIHUKOB): TUIAHU-
pOBaTh UCCIEeI0BaHUEe, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIeIys IPeIo-
KEHHOMY IUJIaHy, (PUKCUPOBATH PE3yJIbTATHI IOTYyUYEHHOW 3aBUCUMOCTH B BHJIC TAOJIHII
U TpaduKOB, JIeTaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEIOBAHUS;

MIPOBOJMTH KOCBEHHBIE N3MEPEHUS PU3NYECKUX BETUYHH (yAeTbHas TEMIOEMKOCTD Be-
I1eCTBa, CONPOTHUBIICHUE MPOBOHHUKA, pad0Ta M MOIIIHOCTb 3JIEKTPUYECKOT0 TOKA): IJ1a-
HUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAys MPEAIOKEeH-
HOW MHCTPYKIIHUU, U BBIYUCIIATH 3HAYCHUE BEITUINHBL;

co0JII01aTh MpaBWJIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ JIabopaTOpHBIM 000pYI0Ba-
HUEM;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOHCTB € OMOPOii Ha UX OMMCAHUS (B TOM YHCIIE: CUCTEMa OTOIICHUS JOMOB, TUTPO-
METp, TapoBasi TypOWHa, aMIIEPMETP, BOJIBTMETP, CYETUUK DJICKTPUUECKON DHEPIHH,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTeNIbHBIE 3JIEKTPOIPHOOPHl (IPUMEPHI),
JNEKTPUUYECKUE TMPEAOXPAHUTENH, AJIEKTPOMATHUT, AJIEKTPOABHUIATENb MOCTOSHHOTO
TOKA), UCTIOJB3Ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHHUN U HEOOXOAUMBIC (pU3HUe-
CKH€ 3aKOHOMEPHOCTH;

pacrno3HaBaTh MIPOCThIE TEXHUUYECKHE YCTPOUCTBA U U3MEPHUTENbHbIE TPUOOPHI IO CXe-
MaM U CXE€MaTHUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET, TUT-
POMETp, ABUTATENh BHYTPEHHETO CrOpaHus, 3J€KTPOCKOI, PEOCTaT), COCTABIISATH CXEMBI
INEKTPUUYECKUX LIETIeH C MOCJIe0BATEIbHBIM U MapauleIbHbIM COCTMHEHUEM 3JIEMEH-
TOB, pa3nyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOUTH MPUMEPHI (HAXOAUTHh HH(DOPMALIKIO O IPUMEPaX ) IPAKTHIECKOTO HCIIOIh30-
BaHMs (DU3UYECKUX 3HAHUH B MOBCEIHEBHOM >KM3HM JUIsl 0OecCTieueHHs] O€30MacHOCTH
pu 00paleHNH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpAaHEHUS 310POBbS
U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEECHUS B OKpY KaIOIIEel cpefe;
OCYILECTBIISATH MOMCK HHPOpMaUU PU3UUECKOTro cojiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUTNXCS 3HAHUM U MyTEM CpaBHEHUS JOTIOTHUTEIbHBIX HICTOYHUKOB BBIJICISATH HH-
dbopMmaruio, KoTopas sIBJISIETCS IPOTUBOPEUUBOM UM MOXKET ObITh HEJJOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOTHEHUH YUEOHBIX 3aJJaHU HAYyYHO--TIOMYJISIPHYIO JTUTEPATYPy
bu3nYeCcKOro coep kaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu IHTepHeT, Bi1aieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMALIUK U3 OJTHOM 3HAKO-
BOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHNUs1, 000011ast HHOP-
MAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO CONIEPKaHNUs, B TOM YHUCIIE MMyOJINYHO
MPEJICTaBIISTh PE3YNbTaThl MPOEKTHON WM HCCIEA0BATEIbCKOM NEATENbHOCTH, MPU
3TOM I'PaMOTHO MCIIOJIb30BaTh H3YUYCHHBIN MOHATHIHBIN anmapar Kypca pU3uKu, conpo-
BOXKJIaTh BBICTYTUICHUE TIPE3CHTALIUCH;

IIPY BBITIOJTHEHNH YUYEOHBIX IPOEKTOB U UCCIICAOBAHUH (PU3NYECKUX MTPOIIECCOB pacIpe-
JIeNsATh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 33JauaMH, CICAUTH



3a BBITIOJIHCHHEM IIJIaHA JICHCTBUN M KOPPEKTUPOBATH €T0, aJICKBATHO OIEHUBATh COO-
CTBEHHBIU BKJIaJ B IEATEIbHOCTh FPYIIIbI, BEICTPAUBaTh KOMMYHHUKATUBHOE B3aUMO/ICH-
CTBUE, MPOSIBJISISI TOTOBHOCTH pa3peraTh KOHQIUKTHL.

K xoHIy 00yuenus B 9 kiiacce rnpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OT-
paxkaTh chOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:

WCITOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MaTEepUAIbHAS TOUYKA, TPAEKTOPHS, OTHOCH-
TETHHOCTh MEXaHUYECKOTO JBIDKEHUs, Aeopmarus (ynpyras, miiacTudecKkas), TpeHue,
[IEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TsHKEeCTH, abco-
JIOTHO TBEPZIOE TEJIO0, HEHTP TAKECTU TBEPAOIO TENA, PABHOBECUE, MEXaHUYECKHE KOJIe-
OaHMsI U BOJHBI, 3BYK, HH(Pa3BYK U yJIbTPa3BYK, FJIEKTPOMarHUTHbIE BOJIHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAabHO30PKOCTh, CIIEKTPHI UCITyCKa-
HUS U TIOTJIONIeHus, alb(a-, 6eTa- 1 raMMa-U3Iy4eHHs], U30TOIbI, siIepHasi SHEPreTHKa;
pasinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEITHOE JIBUIKEHUE, PaB-
HOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHUE, CBOOOJHOE MaJCHHE Tel, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJIEHCTBUE TEJl, PEAKTUBHOE JBUKEHHE, KoJeOaTeb-
HOE JBM)KCHHE (3aTyXalollle U BhIHYKJIEHHbIE K0oieOaHus), PE30HAHC, BOJHOBOE JIBH-
JKEHHUE, OTPAKEHUE 3BYKa, IPSMOJIMHENHOE PACIIPOCTPAaHEHHE, OTPAKEHUE U IIPETIOMIIE-
HHE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue OeIoro cBeTa B CIEKTP
Y CJIO’KEHUE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHSI CBETA, ECTECTBEHHASI PAIUOAKTUBHOCTb,
BO3HUKHOBEHHUE JMHEHYATOr0 CIEKTpa M3IYUYEHHUs) MO OMUCAHUIO MX XAPAKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE;
pacrno3HaBaTh MPOSBIECHUE U3YYCHHBIX (QU3NYECKUX SBJICHHUM B OKpY>KalolIeM MuUpe (B
TOM uHcle (U3HUECKUe SBICHUS B MPUPOJIE: MPHIUBEI U OTIUBBI, JIBMKEHUE TIJIAHET
ConHe4YHOM CHCTEMBI, PEAKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHNE, CECMUYECKUE BOJIHBI, IIyHAMH, X0, LIBETA TEJ, ONTHYE-
CKHe€ SBIIEHUS B MPUPOJIE, OMOIOrHYecKoe AeCTBIE BUANMOTIO, YIbTPapuOIETOBOTO U
PEHTT€HOBCKOTO U3ITyUYeHUH, €CTECTBEHHBIN paJoakKTUBHBINA (JOH, KOCMHYECKUE Ty4H,
PaauoOaKTUBHOE U3IyYEHUE IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAAMOAKTUBHBIX U3ITy4de-
HUI Ha OpraHu3M YeJIOBEeKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIICCTBEHHBIE CBOWMCTBA (IPU3HAKHM) (PU3NIECKUX SBIICHUM;

OTKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NUIECKHE
BEJIMYMHBI (CPEIHSsSE U MTHOBEHHAs CKOPOCTh TeJla MPHU HEPAaBHOMEPHOM IBMKCHHH,
YCKOpEHUE, MepEMEIIEHNE, MyTh, YIVIOBas CKOPOCTb, CUja TPEHMS, CUJa YIPYTOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tejla, UMITYJIbC Tejla, UMITYJIbC
CHWJIBI, MEXaHU4YeCcKasi paboTa U MOIIHOCTh, MOTCHIIMATIbHAS YHEPTHsI TeJa, MOAHITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIM, TOTEHI[MAIbHAS SHEPIHUs CKATOM MPY>KUHBI, KHHETUYECKAs
SHEprus, MOoJHasi MEXaHUYecKas SHEPTHs, IEPUOJI U YacTOTa KoyieGaHuil, UIMHA BOJIHBI,
IPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHHS CPEbl),
IPU ONKCAHUU MPABUIBHO TPAKTOBATh (HU3MUECKUNA CMBICI MCHOJIb3YEMbIX BEIUYHH,
0003HaYCHHS] U SAVHHIIB (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE
TaHHYIO (PM3UYECKYIO BETUYNHY C IPYTUMU BETUYUHAMU, CTPOUTH TPaQUKN N3YICHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UYECKUE SIBICHUS U MPOLECCHI, UCIIOIB3YS 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHMS, NPUHIUI CYNEPHO3ZULUN CHUII,



IPUHIUI OTHOCUTENBHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHUS U NPEJIOMIIEHHS CBETA, 3aKOHBI COXPAaHEHUs 3aps0BOI0 M Macco-
BOT'O YHCEII TP AACPHBIX PEAKIMAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY 3a-
KOHA U 3alKChIBaTh €ro0 MaTeMaTUYecKoe BhIpayKEeHHE;

O0BSICHATDH (pU3MUYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYa-
Ul TMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYUHHO--CIIEJCTBEHHBIC
CBSI3U, CTPOUTH O0BACHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpPOW Ha 2—3 M3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SABICHUN, (PU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3aa4u (ONMUPAIOIIHUECs Ha CUCTEMY U3 2—3 YpaBHEHHM ), UCIIONB3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIO-
BUS 33/1a4M 3aIMCHIBATh KPATKOE YCIIOBHE, BBISBIATH HEJIOCTAIOIINE WIIM U30BITOUHBIC
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAMMBIE JUIS pPEIIeHUs], IPOBOJUTH pac-
YETHI U OLIEHUBATh PEATMCTUYHOCTD MTOJYUYECHHOTO 3HAUCHUsI (PU3NYECKON BEIMYHHBI,
pacno3HaBaTh Ipo0JIEMbl, KOTOPHIE MOKHO PEIINUTh IPU MOMOLIY PU3NUECKUX METOJIOB,
MCIIOJIb3YS OMMCAHNE UCCIIEOBAHMSI, BBIACIAT IPOBEPSAEMOE MIPEATIONOKEHHE, OLICHU-
BaTh IPABUIIBHOCTb MOPSI/IKA IPOBECHUS HCCIIEI0OBAHNUS, IENIaTh BBIBObI, UHTEPIPETH-
pOBaTh pe3ysbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
TeJ (M3ydeHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCHUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJbIX KOJeOaHHH, MPSIMOIMHENHOE PaclipOCTpaHEHHE
CBETa, pa3jIoKeHue OesIoro CBeTa B CIEKTP, U3yUEHUE CBOMCTB U300pakeHUS B INIOCKOM
3epKaJie ¥ CBOMCTB U300pakeHUs MpeIMeTa B COOMparolei TuH3e, HabJIt0IeHHE CTUIONI-
HBIX ¥ JIMHEHYATBIX CIEKTPOB U3TYUCHHUS): CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 M3-
OBITOYHOTO HAbOpa 00OPYAOBAHMSI, OMUCHIBATH X0 OIBITa U €r0 Pe3yibTaThl, (hopMy-
JMPOBATH BHIBOBI;

IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSAMBIX U3MEPEHH, ONpeaessis CpeaHee 3Ha-
YeHHe u3MepseMoi BenuunHbl (POKYyCHOE paccTOosiHUE coOMparoleil JTUH3bI), 000CHO-
BBIBaTh BBIOOp CrIoc00a u3MepeHust (M3MEpUTEIHHOTO Proopa);

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCHOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKECHUN
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojeOaHHi MaTeMaTHYeCKOr0 MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXECHHUS CBETa OT YIJIa MaJeHUus U yria MpeJoMIICHHUs OT
yria MajeHus1): IJIAaHUPOBATh MCCIEIOBAHHUE, CAMOCTOSTENIbHO COOMpPATh YCTaHOBKY,
(UKCUPOBATh pPe3yJIbTaThl HOJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJE Ta0-
JIMIL ¥ TpaUKOB, A€TaTh BBIBOABI 110 pE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BETMUUH (CPEAHSs CKOPOCTh U yCKOpe-
HHUE TeJa MPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOrO MajeHus, KECT-
KOCTb NPY’KUHBI, KO3(PPULHUEHT TPEeHHs CKOJbXEHUS, MEXaHUYecKasi padoTa U MOII-
HOCTb, 4aCTOTa U NepUoJ| KojeOaHU MaTeMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, OII-
THYECKasl CUJIa COOMPAIOIIEH JIMH3BI, paIMOaKTUBHBIA ()OH): TJIAHUPOBATH U3MEPEHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUs, CIeays Mpeio-
KEHHOM MHCTPYKIIMH, BBIYUCIISATh 3HAYCHUE BETUUYMHBI M aHATU3UPOBATh MOJTYYECHHBIC
pe3yabTaThl ¢ y4ETOM 3aJaHHOU MTOIPEIIHOCTH U3MEPEHUN;



e CoOJIOaTh NMpaBUia TEXHUKH O0€30MMaCHOCTH MPHU padboTe ¢ JabopaTOPHBIM 000pya0Ba-
HUEM;

® pa3nuy4aTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3MUECKHX MOJeNel: MaTepuanbHast
TOUYKa, a0COJIIOTHO TBEPJIOE TEO, TOUCYHBIA UCTOUHUK CBETA, JIy4, TOHKAas JIMH34, IJia-
HeTapHas MOJIeJIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO $1/1pa;

® XapaKTepu30BaTh MPHUHLMIBI JACUCTBUA HW3YYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONHUCAHUSA (B TOM YHCIE: CIUAOMETP, JaTUUKU ITOJIO0KEHMUS,
pPacCTOSIHUA U YCKOPEHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHIE
CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETp, kKamepa BuiibcoHa), UCmonb3ys 3HAHUS O CBOM-
cTBax (M3UYECKUX SABJICHUN U HE0OX0aUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® 1CIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MpPU pEHIeHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JIJISl MMOCTPOCHMSI U300paKeHHU B MIOCKOM
3epKajie U coduparouieit TuH3e;

® [PUBOAUTH NIPUMEPHI (HAXOIUTH HHPOPMAIIHIO O IPUMEPAX ) MPAKTUIECKOTO UCTIOTB30-
BaHMs (DU3WYECKUX 3HAHUH B MOBCEIHEBHOM >KM3HM JUIsl 00ECTieUeHHs] O€30MacHOCTH
npu 00paleHNH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpAaHEHUS 310POBbS
U COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBECHUS B OKpYKaIOIlIEel cpee;

® OCYILIECTBJISATH MOUCK HMH(pOpMAIK (PU3HUECKOro conepxkanus B IHTepHeTe, camocTo-
ATEIbHO (OPMYIUPYS MOUCKOBBIN 3aMPOC, HAXOIUTH IMYTH OIpeIeIeHHs JOCTOBEPHO-
CTH MOJYy4YeHHON MH(GOpPMAIIMU HAa OCHOBE UMEIOILMXCS 3HAHUHN U JOTIOTHUTEIbHBIX HC-
TOYHHUKOB;

® ICIIOJIB30BATh MPHU BBHIOJHEHUN YY€OHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO TUTEPATYPY
bu3nyecKOro coiep kaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu HTepHeT, Bi1aieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(DOPMALIUK U3 OJTHOM 3HAKO-
BOW CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIEHNUS HAa OCHOBE MH(POPMAITUH U3
HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOTO COAEPKAHUS, MyOIHMUHO TPEACTABIATD PE3yilb-
TaThl IPOEKTHON MJIM UCCIEA0BATENbCKON AE€ATEIbHOCTH, IPU 3TOM IT'PAaMOTHO UCIOJIb-
30BaTh M3yUYCHHBIM MOHATUHHBINA ammapaTr U3y4aeMoro pasjeia (pU3MKH M COMpPOBOXK-
JIaTh BBICTYIICHHE MIPE3CHTAIMEH C Y4ETOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

BOCIIMTATEJIBHASA JEATEJBHOCTDb YUYUTEJIA HA YPOKAX I10 ITPEJ-
METY «PU3UKA» IPEAIIOJAT'AET CJAEAYIOIIEE:

* YCTAaHOBJIEHUE JOBEPUTEIbHBIX OTHONICHUNA MEXAY YUUTEIEeM U €r0 YYeHUKaMH, CII0co0-
CTBYIOIIMX MO3UTUBHOMY BOCIHPHATHIO y4YallUMHUCS TPeOOBaHUM U MPOCHO y4uuTeNs, IpuBiede-
HUIO UX BHUMaHHS K 00CyX/1aeMoi Ha ypoke MH(QOpMAaIMK, aKTUBU3ALUU UX MMO3HABATEIbHON
NEeSITEIbHOCTH;

* TOOYX/IeHUE YIYCHUKOB COOJIIOIaTh HA YPOKE OOIIECMPUHSATHIC HOPMBI TOBEICHUS, TIPABUIIA
00IIIEeHUs CO CTAPIIMMHU (YIUTEIISIMH ) M CBEPCTHUKAMU (YUYEHUKAMHM ), TPUHITUTIBI y9eOHON TUCIIH-
TUTMHBI ¥ CAMOOPTaHHU3AIMH, IPUBIICYCHUE BHUMAHHUS K HOpMaM TIOBEACHUS U MOPAJIbHBIM IICH-
HOCTSIM KYJIbTYpPBI CTPaH U3y4aeMOI'0O SI3bIKa;



* IPUBJICYCHUEC BHUMAHUS YYCHUKOB K LICHHOCTHOMY aCIEKTy M3y4aeMbIX Ha yPOKax sBJIe-
HUH, opraHu3aiys ux padoThl C MMOJly4aeMON Ha YpOKE COIMAaIbHO 3HAYMMOM MH(pOpMaIen —
MHHUIMMPOBAaHHUE €e 00CYX/IEHUS, BHICKA3bIBAHUS yUAIIUMUCS CBOETO MHEHUS 110 €€ MOBOJY, BbI-
paboOTKH CBOETO K HEll OTHOIICHUS;

* HCIIOJIb30BAHKE BOCITUTATEILHBIX BO3MOKHOCTEH CO/Iep KaHUs yIeOHOTO MpeaAMeTa 4epes
JIEMOHCTPALIMIO IETSIM IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO TOBEJACHUS, MPOSBIICHUS YeIl0-
BEKOIIOOMS U TOOPOCEPICTYHOCTH, Yepe3 MoAO0p COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUSI, 3a7a4
JUISL pelieHust, MpoOJIeMHBIX CUTYalUl It OOCY>KACHUSI B KJIacce, BOCIIUTAHUE TOJIEPAHTHOTO OT-
HOILIEHUS K APYTOH KyJIbType U €€ 0COOECHHOCTSIM;

* IPUMEHEHHNE HA YPOKE HMHTEPAKTUBHBIX (POPM PaOOTHI yUAIIUXCS:

- MHTEJUIEKTYaJIbHBIX UI'P, CTUMYJIMPYIOLIUX I03HABATEIbHYI0 MOTUBALIMIO YUEHUKOB; JU-
JTAKTHYECKOTO TeaTpa, Ie MOJyuYeHHbIE Ha YPOKE 3HAaHUS OOBITPHIBAIOTCS B T€aTPaIbHBIX MTOCTa-
HOBKAX;

- JMCKYCCH, KOTOpbIE AAI0T y4alluMCsi BO3MOXKHOCTh NMPHOOPECTH OIBIT BEICHUS KOH-
CTPYKTHUBHOI'O JUAJIOra;

- TpynIoBOii paboThI Wi paboTHI B ITapax, KOTOPBIE yyaT 00yJaromuxcs KOMaH/IHOH paboTe
U B3aUMOJICHCTBUIO C IPYTUMU JIETHMH;

* BKJIIOUEHHE B YPOK HIPOBBIX MPOLENYP, KOTOPBIE TOMOTralOT MOAAEP!KATh MOTHUBALIUIO
JETEN K MOIYUYEHHUIO 3HAaHUM, HAJTAXKMBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B KJIacCe,
MIOMOTAIOT YCTaHOBJICHUIO 100poXKenaTeaIbHONH aTMOCc(epsl BO BpeMsl ypOKa;

* UHUIIMUPOBAHUE U MOJIEPIKKA UCCIICOBATENLCKON JIEATEIHHOCTH 00YyYaIOIIUXCs B paM-
KaxX peaii3allid UMU UHJMBHUAYAIbHBIX U TPYIIOBBIX UCCIEAOBATEIbCKUX MPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOXKHOCTH MPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS] TEOPETUUECKON
po0JIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K UyHUM UJesiM, 0hOpMIICHHBIM B paboTax APYyTUX HCCIeI0BaTeNe, HaBbIK MyOand-
HOTO BBICTYIUICHHUS NTepe]] ay IUTOPHUEN, apIyMEHTUPOBAaHUS U OTCTAaUBAHUSI CBOEU TOUKHU 3PEHHUS.

OcyecTBisieTcs yepes:
Ha pezuonansnom, MyHuyunaibHoOM U 6CePOCCUTICKOM YPOGHE:

® yyacThe B NPEAMETHBIX OJMMIHMAAAX (OYHBIX M 3A0UHBIX), IPEIMETHBIX KOHKYypcCax,
HaY4YHO-NPAKTUYECKUX KOHPEPEHIUAX, COPEBHOBAHHUSAX.
Ha ypoene wikonwvi:

e creuuaibHO pa3paboTaHHbIE 3aHATHUSA — COOBITHIMHBIE YPOKH, MOCBSILEHHbBIE HCTOpUYE-
CKUM JlaTaM U COOBITHSIM, OHJIAMH-3KCKYPCHHM KOTOpBIE, PACHIMPSIOT 00pa3oBaTebHOE
MPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT YBAXKEHUE K UCTOPUUECKUM JIMUHOCTSIM, JTHOISIM
HayKH, JII000Bb K MPEKPACHOMY, K IIPUPOJIE, K POAHOMY Kpalo;

® 3HAKOMCTBO C Pa3JIMYHBIMU JIOCTH)KEHUSMU HAYKU U TEXHUKH, OOCYKIACHHUE DKOJIOTnYe-
CKHUX MPOOJIeM, NCCIIEOBAHMS U BHECEHUE MPEATIOKEHUN IO MUPOYCTPOHCTBY;



IpOBeJIeHHE YUEOHbIX (OMMIIHA/IbI, 3aHUMATEIbHbIE YPOKH U MATUMUHYTKH, YPOK - Jie-
JoBas Urpa, YpOK — IyTEIIECTBHE, YPOK MacCTEp-KJIAcC, YPOK-UCCIEeOBaHUEe U 1p.) U
y4ueOHO-pa3BiIeKaTeIbHbIX, CIIOPTUBHBIX Meponpuatuil (koHKypc-urpa «lIpenmerHslit
KpOCCBOPA», TypHUP «CBOS UTPay», BUKTOPUHBL, JINTEPATypHAsk KOMIO3HUIIMS, KOHKYPC ra-
3€T U PUCYHKOB, SKCKYpCHUS U IP.);

HCIIOJTb30BaHUE BU3yaTbHBIX 00Pa30B (IPEIMETHO-ICTETUYECKOM CPEIbl, HATTISAHAS aru-
Talusl HIKOJIBHBIX CTEHJOB, MPEAMETHON HANpaBICHHOCTH, COBMECTHO MPOU3BOJUMbBIC
BUJICOPOJIMKH 10 TEMaM YpPOKa);

y4acTue TMeNaroroB-nmpeaMeTHIKOB B CoBeTe MPOQMIAKTUKE 10 BOMPOCAM HEYCIEBaIO-
HIMX 00yYaroIIUXCs C 1IeJIbI0 COBMECTHOTO COCTaBJICHHUS IUIaHA JIMKBUAALNY aKaJeMHuye-
CKOM 3aJI0OJKEHHOCTH 10 MpeMETaM;

y4acTUe TMeIaroroB-MpeMETHUKOB B POAUTEIHCKUX COOpaHUSIX KIIACCOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypchl
Pasnen 1. ®usuka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHpa
bu6mmoreka [IOK

1.1 ®dusuka - HayKa 0 Ipupoe 2 0 0 https://m.ed-
$00.1u/7f416194
Bbu6nmuoreka [JOK

1.2 DOU3NYECKUE BETUYNHBI 2 0 1 https://m.ed-
$00.1u/7f416194
Bbu6nmuoreka [JOK

1.3 EcrecTBeHHOHAYUYHBI METO]T TO3HAHUS 2 0 1 https://m.ed-
s00.1u/7f416194

Hroro no paszneny 6
Pa3znen 2. IlepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
Bbu6nmuoreka [JOK

2.1 CrtpoeHue BemiecTa 1 0 0 https://m.ed-

s00.1u/7f416194
. bu6mmoreka [IOK
JIBu>KeHMEe U B3aUMOJEMCTBUE YacTHUIL Belle-

2.2 rBa 2 0 1 https://m.ed-
s00.1u/7f416194
bu6mmoreka [IOK

23 ArperaTHble COCTOSIHUS BEILIECTBA 2 0 0 https:/m.ed-

$00.ru/7f416194
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Hroro no pasneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tej
bu6mmorexa [IOK
3.1 MexaHn4ueckoe IBMKEHHE 3 https://m.ed-
s00.ru/7f416194
Bbu6nuoreka [JOK
3.2 WNuepuus, Macca, IIOTHOCTh 4 https://m.ed-
s00.ru/7f416194
Bbu6nmuoreka [JOK
33 Cuma. Bunpr cun 14 https://m.ed-
500.1u/7f416194
Hroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
. Bbu6nmuoreka [JOK
Hasnenue. [lepenaya naBnenus: TBEpALIMU
4.1 TeJaMH, JKUIKOCTAMH U razaMu 3 hitps://m.ed-
> A 500.1u/7416194
bu6mmoreka [IOK
4.2 JlaBneHue KuIKOCTH 5 https://m.ed-
500.1u/7f416194
bu6mmoreka [IOK
4.3 ATMoOcCdepHOe aBIeHHE 6 https://m.ed-
s00.ru/7f416194
. N bubmuorexa [JOK
JlelficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE
4.4 B HIX Teno 7 https://m.ed-
s00.ru/7f416194
Hroro no pazneny 21

Paznen 5. Pabora u MOIIIHOCTB. JHEpPIUst
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bubmuorexa [JOK
5.1 PaGora u momtHOCTH 3 1 https://m.ed-
$00.1u/7f416194
bubmuorexa [JOK
5.2 [IpocThie MeXaHNU3MBI 5 1 https://m.ed-
s00.1u/7f416194
bu6mmoreka [IOK
53 MexaHudeckas SHEPTHs 4 1 https://m.ed-
s00.1u/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabnsie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoTbI pecypen
Pa3nen 1. TenioBble siBiaeHUsE
but6mmoreka [IOK
1.1 CrpoeHnue u CBOICTBa BElIECTBA 7 0 https://m.ed-
soo.ru/7f4181ce
Bbubmunoreka LIOK
1.2 TennoBsie porecchl 21 5 https://m.ed-
soo.ru/7f4181ce
Hroro no paszneny 28
Pa3znen 2. DiiekTpruyeckre 1 MarHuTHbIE SIBJICHUS
bubmunoreka LIOK
DJIEKTpUYECKUE 3apsiabl. 3apsSyKEHHbBIE Tella
2.1 . 7 1 https://m.ed-
U UX B3aUMOJICHCTBHE soo.rw/7f418 1ce
Bbubmunoreka LIOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 7 https://m.ed-
soo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SIBIICHUS 6 1.5 https://m.ed-
soo.ru/7f4181ce
but6mmoreka [IOK
24 DNeKTpOMarHuTHAasI UHIYKIUS 4 0 https://m.ed-
soo.ru/7f4181ce
Hroro no paszneny 37
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Kourpoabnsie IIpakTuyeckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. Mexannuyeckue siBJIeHHS
but6mmoreka [IOK
MexaHUYeCKOe IBHKCHUE U CIIOCOOBI €ro
1.1 N 10 0 1 https://m.ed-
soo.ru/7f41a4a6
Bbubmunoreka LIOK
1.2 BzaumopetictBue Ten 20 1 3 https://m.ed-
soo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXPaHEHUSI 10 0 3 https://m.ed-
s0o.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckune K0J1e0aHUs M BOJHBI
Bbubmunoreka LIOK
2.1 MexaHndeckue KoaeOaHust 7 0 3 https://m.ed-
soo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuyeckue BOJIHBI. 3BYK 8 1 3 https://m.ed-
soo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
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31 SHCKTpOMaFHI/ITHOG I10JIC Y DJICKTPOMAarduT-

HBIC BOJIHBI

bubmunoreka LIOK

https://m.ed-
soo.ru/7f41a4a6

Hroro no pazneny

Pa3gen 4. CBeToBbI€ IBJIEHUSA

4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA

bubmunoreka LIOK

https://m.ed-
soo.ru/7f41a4a6

4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI

Bbubmunoreka LIOK

https://m.ed-
soo.ru/7f41a4a6

4.3 Paznosxenue 6enoro cBeTa B CIIEKTP

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41a4a6

Hroro no pazneny

15

Pa3zgea 5. KBaHTOBBIE fIBJICHUSA

5.1 Hcnyckanne v morjonieHrue CBeTa aToMOM

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41a4a6

5.2 Crpoenue aToOMHOrO siipa

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41a4a6

53 SnepHble peakuu

Bbubmunoreka LIOK

https://m.ed-
soo.ru/7f41a4a6

Hroro no pazneny

17

Pa3znen 6. IloBTOpuTE 1bHO-00001AKO NI MOYJIb
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[ToBTOpEeHHE M 0000IIIEHNE COMEePKAHUS

bubmunoreka LIOK

6.1 9 2 https://m.ed-
Kypca ¢usuku 3a 7-9 kiacc soo.rw/ T4 1 adat
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Oxpana Tpy/aa B kabunere Gpuznku. OU3znka — 1 0 0
HayKa 0 mpupoje. SBaeHust npuposl
2 ®usnyecKkue BICHUS 1 0 0
3 du3nuecKue BeIUYMHBI U UX U3MEpPEHUE 1 0
VYpok-uccnenopanue "N3mMepenne temmepa-
4 TYpPBI IIPU IIOMOLIY KUAKOCTHOT'O TEPMO- 1 0 1
METpa U JaTyuKa TemrepaTypsl”
bu6nuoreka [IOK
MeTtonbl HaydHOTO TI03HaHUS. Onucanue Qu- 1
5 S CHITIL C HOMOILLIO MOeeH 1 0 0 https://m.ed-
WYECKUX SBICHUH C MTOMOIIBIO MOJIEIEH
= A s00.1u/ff09f72a
Ypok-ucciaegosanue "IIposepka rumo-
6 Te3bl: JAJBHOCTD MOJIETA HIAPUKA, MyLIeH- | 0 1
HOI'0 TOPU30HTAJBLHO, TeM 00JIbIIIe, YeM
0oJibIIIe BBICOTA MycKa'"
bubmunoreka LIOK
Ctpoenue BemiecTBa. ONbITHI, JOKa3bIBAIO-
7 & THCKDETHOE CThOCHIE BelllecTRa 1 0 0 https://m.ed-
ue au THOE CTPOCHUE B TB
HHE JHCKD p = soo.ru/ff09fe0a
Bbubmunorexa LIOK
8 JIBMyKeHHEe JacTull BellecTBa 1 0 0 https://m.ed-
soo.ru/ff0a013e
9 Ypok-uccienoBanue «OnbIThI 10 HAGJIIO- 1 0 |

ACHHUI0 TEIJIOBOI'O pacCllMpEeHUusi ra3oB»



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

10

ArperaTHbl€ COCTOSIHMSI BELLIECTBA

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI. bubmmoreka [JOK
11 O606menue no pa3neny «IlepBoHagdanbHbIe https://m.ed-
CBEIEHUS O CTPOCHHUU BELIECTBA» $00.1ru/ff0a0378
bu6mmoreka [IOK
Mexanunueckoe aBuxeHue. PaBHoMepHOe 1
12 https://m.ed-
HEpPaBHOMEPHOE JIBUIKEHHE 500,11/ f0a05c6
bubmunoreka LIOK
13 Cxopoctb. EquHuier ckopoctu https://m.ed-
s00.ru/ff0a079c¢
bubmunoreka LIOK
14 PacyeT myTu u BpeMeHU ABUKEHUS https://m.ed-
soo.ru/ff0a0aed
Bbubmunorexa LIOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tel https://m.ed-
s00.ru/ff0a0c10
but6mmoreka [IOK
[TnotHoCTH BemecTBa. Pacuer macchl 1 00b-
16 https://m.ed-
€Ma TeJa Mo €ro MIOTHOCTU
soo.ru/ff0a0fee
17 JlabopaTtopHas padora «OnpeneneHue
IUIOTHOCTH TBEPOrO Tesaa»
" bubmuoreka [IOK
Pemenne 3agay mo teme "I1noTHOCTE Bele-
18 " https://m.ed-
crea soo.ru/ff0al23c¢
19 Cuna Kak XxapakTepuCTHKA B3aUMOACHCTBUS
ten. Cuna ynpyroctu. 3akoH I'yka
JlaGoparopnas padora «M3yueHue 3aBu-
20 CHUMOCTH pacTsikeHus (nepopmManuu) npy-

JKHHBI OT IIpPlJIO)KGHHOﬁ CHJIBID»
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21

[[Bnenue Tsrotenus. Cuia TSKeCTu

CBs13b MEXTy CHUIJION TSXKECTH U MACCOM bubmunoreka LIOK
22 Tena. Bec Tena. Pemenue 3amay mo reme https://m.ed-
"Cuna tsxkectu" s00.ru/ff0al778
bu6mmoreka [IOK
Cuiia TSKeCTH Ha JPYTuX IJIaHeTax.
23 o https://m.ed-
M3UYECKUE XapAKTEPUCTUKH TIIIAHET <00 1u/f02 1502
bubmunoreka LIOK
24 Hsmepenue cuit. lunamomerp https://m.ed-
soo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec Tema. HeBecomocTh https://m.ed-
s00.ru/ff0al778
Bbubmunorexa LIOK
CroxxeHue AByX CHJI, HAIPABICHHBIX 1O OJ1-
26 o 5P o https://m.ed-
HOU mpsiMoii. PaBHOIEHCTBYIOIIAS CHIT <00 ru/ff0ala’l0
7 Pemenue 3agau no reme "PaBHOIENCTBY1O-
mas cu"”
.. bubmunoreka LIOK
Cuna tpenus u e€ Buanl. Tpenue B nmpupoze
28 https://m.ed-
M TEXHHIKE soo.ru/ff0alb9c
JlabopaTopnasi pabora «3y4yeHue 3aBu-
bu6moreka [IOK
CHMOCTH CWJIbI TPEHUS CKOJIbKEHUS OT
29 https://m.ed-
CHJIBI 1ABJICHUSA H xapz:RTepa conpukaca- <00 1u/ff0a Lec8
IOIIUXCS IOBEPXHOCTEH
30 Pemenue 3agau Ha onpeneneHre paBHOAECH-

CTBYIOLIEHN CHUJIbI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
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Pemenne 3amag no remam: «Bec Tenay, but6mmoreka [IOK
31 «I"padnueckoe nzodpaxkenue cuiny, « CUIb», https://m.ed-
«PaBHOAEHCTBYIOIIAS CHID» s00.ru/ff0alde0
KontpoabHnas pabdora no remam: «Mexa-
0 HHUYeCKoe IBH:KeHne», «Macca, II1oT-
HOCTB», «Bec Teqaay, «I'papuyeckoe n300-
paxenue cuy, «CHIbDY
bubmunoreka LIOK
Jasnenue. CriocoObl yMEHBIIICHUS U YBEIH-
33 S — https://m.ed-
! so0o.ru/ff0a20a6
bu6mmoreka [IOK
JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a
34 0T 00BbEMa, TEMIIEPATYPBI hupss mod
’ patTyp 500.ru/ff0a2376
N but6mmoreka [IOK
[Tepenaya naBneHUs TBEPABIMU TEIAMU,
35 JKUJIKOCTSMHM M Ta3aMH. 3akoH Ilackans hitpsi//m.cd-
A ’ 500.ru/ff0a25b0
bubmunoreka LIOK
JlaBlIleHME B )KUJIKOCTH U Ta3e, BBI3BAHHOC
36 CHiCTBHEM CHIIBI TSHKECTH hitps:/im.od-
A s00.ru/ff0a2718
bubmunoreka LIOK
Pemienne 3agau o teme «JlaBineHue B KuI-
37 KOCTH U ra3e. 3akoH [lackasn» hitps:/im.od-
' s00.1u/ff0a2826
but6mmoreka [IOK
38 CooOmaromuecst COCyIbI https://m.ed-
$00.1ru/ff0a2970
but6mmoreka [IOK
39 I'mppasinueckuil mpece https://m.ed-

soo.ru/ff0a3136
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https://m.edsoo.ru/ff0a25b0
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ManowmeTtpsl. [lopiHeBO# KUAKOCTHBIN

40
Hacoc
. bubmunoreka LIOK
Atmocdepa 3emitr 1 MPUIUHBI €€ CYIIECTBO-

41 - https://m.ed-
soo.ru/ff0a2bSa
but6mmoreka [IOK

42 Bec Bozmyxa. AtmochepHoe naBieHue https://m.ed-
soo.ru/ff0a2bSa

Nzmepenune atmocdepHoro nasinenus. OnbIT bubmorera [OK

43 Toporsent https://m.ed-

pp soo.ru/ff0a2da8
bubmunoreka LIOK
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

44 https://m.ed-

BBICOTBHI HaJ[ YPOBHEM MOPsI <00 ru/ff0a2fcd
bubmunoreka LIOK
bapometp-anepouna. AtmocdepHoe naBiIcHUE

5 Ha Pa3InYHbIX BHICOTAX hitps.-m.od:

P s0o.ru/ff0a2fc4
46 Pemenue 3agad mo teme " AtmochepHoe
napieHue"
. bu6moreka [IOK
JelicTBHE KUJKOCTHU U Ta3a Ha MOTPY>KEHHOE
47 B HUX TeJ0. ApXUMeI0Ba CHIIa A 1
- AP A s00.1u/ff0a3276
JlabopaTopnas pabora «Onpenenenue bu6nuorexa [IOK
48 BBITAJIKUBAOIICH CHIIbI, IeHCTBYIOLIEH HA https://m.ed-
TeJI0, MOTPYKEHHOE B KUAKOCTb» soo.ru/ff0a33fc
JlabopaTopnasi paGora no teme «Mccaeno-
bu6mmoreka [IOK
BaHMe 3aBUCHMOCTH Beca Tejia B BojAe OT
49 00béMa MOrpy:KeHHOM B KUAKOCTh YAaCTH A 1
py o soo.ru/ff0a3514

TEJaa»
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bubmunoreka LIOK

50 [InaBanue ten 0 https://m.ed-
s00.ru/ff0a3a96
JlaboparopHas pabota "KoHCcTpyHnpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30noabEMHoCTU"
Pemenne 3agau mo remam: «IlnaBanue cy- bubmoreka [JOK
52 noB. Boznyxomnnasanue», «/laBnenue teep- 0 https://m.ed-
JIBIX TEJ, )KUJIKOCTEH 1 Ta30B» so00.ru/ff0a3654
53 KonTpoasHnas padora nou TeMe «/laBienne 0
TBePIBIX TeJ, }KUAKOCTel U ra3oB»
bubmunoreka LIOK
54 Mexanunueckas padora 0 https://m.ed-
s00.ru/ff0a3f82
bubmunoreka LIOK
55 MomuocTts. EquHuIB MOIHOCTH 0 https://m.ed-
so0.ru/ff0a3{82
56 Ypok-ucciaenopanue "Pacuyér moumHocTH, |
pa3BUBaeMoil NpHu NOoAbEMe 10 JiecTHHIE"
57 IIpocTeie Mmexanu3Mmbl. Peruar. PaBHoBecue 0
CHUJI Ha pblyare
Pobiuaru B TexHuke, ObITY M ipupose. Jla- bu6nuoreka [JOK
58 O0opaTopHas pabora «McciegoBanue ycJio- 0.5 https://m.ed-
Bl PABHOBECHUA PblYara» s00.ru/ff0a478e
Pemenue 3agau no teme «YcCioBus paBHOBE- bubmorexa LOK
59 0 https://m.ed-

CHU pbr4yara»

s00.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Ko3¢dpuuuenT mosie3Horo aeiicTusi mexa-

60 HusMma. Jlaboparopuas padora «M3mepe- 1 0.5
Hue KIIJI HakJIOHHOH MJI0CKOCTH
" bubmunoreka LIOK
Pemenne 3agau mo teme "Padota, MorI-
61 socts, KIIT" 1 0 https://m.ed-
’ s00.ru/ff0a4c48
bu6moreka [IOK
Mexanunyeckas sHeprusi. Kunernueckas u
62 MOTCHI[MAIbHAS DHEPTHUS ! 0 hetps://m.cd-
t p 500.10/ff0a4252
but6mmoreka [IOK
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU 1 0 https://m.ed-
s00.1w/ff024360
Ypok-3kcnepumMeHT 1o teme ''Ikcnepu-
MEHTAJIbHOE onpe/ejieHue M3MEeHeHUs K-
64 HETHYeCKOM U MOTEHIHAJIbHOMN JHEPTrUH 1 1
NMPHU CKATHIBAHUM TeJIa M0 HAKJIOHHOM
nmjiockocTu"
65 KonTtpoabHnas padora no teme «Padora u 1 0
MOIIHOCTH. JHEPrushH)
. bubmunoreka LIOK
Peseprublii ypok. Paborta ¢ Tekcramu mo
66 teMe "MexaHn4ecKoe JBHKeHHE" ! 0 hetps://m.cd-
A soo.ru/ff0adee6d
Peseprublii ypok. PaboTta ¢ Tekcramu mo bubmunoreka LIOK
67 teme "JlaBneHne TBEPABIX TeIN, KUAKOCTEN U 1 0 https://m.ed-
ra3oB" soo.ru/ff0a4ffe
Peseprublii ypok. PaboTta ¢ Tekcramu mo
68 1 0
teme "Pabora. MomHocTh. DHeprus"
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KVIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Oxpana Tpyza B kabunere ¢pusrku. OCHOBHbBIE bubanorexa [HOK
1 IIOJIOYKEHUS MOJIEKYJISIPHO-KMHETUYECKOM 1 0 0 https://m.ed-
TEOPUU U UX ONBITHBIE ITOATBEPKIACHUS s00.1u/ff0a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 0 0
n bu6mmoreka [IOK
Monenu TBEPAOTO, KUAKOTO U razo00pas-
3 . 1 0 0 https://m.ed-
HOT'O COCTOSIHHI BeIlecTBa so0.ru/ff0as40e
OOBsicHEeHHE CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha OC- | 0 0
HOBE ITOJIOKEHUN MOJIEKYJISIPHO-KHHETHYE-
CKOM TeOpUu
Bbu6nmuoreka [JOK
5 Kpucrannmieckne u amopdHsie Tena 1 0 0 https://m.ed-
s00.1ru/ff0a5800
bu6mmoreka [IOK
CmauuBanue ¥ KanuuisipHOCTh. [loBepx-
6 & HATSBRCHIC 1 0 0 https://m.ed-
HOCTHOE HATILCHH s00.ru/ff0a5530
bu6mmoreka [IOK
7 TerioBoe paclIMpeHHE U CoKaTUE 1 0 0 https://m.ed-
soo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKO- | 0 0

POCTBIO TCINIOBOT'O ABHMXKCHUSA YaCTHUI]



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

Bnytpennss sneprusi. CriocoObl ”3BMEHEHUS

Bbu6nuoreka [JOK

HHWA

9 https:/m.ed-
BHYTPEHHEHN SHEPruu 00 iw?floz 5¢60
Bbu6nuoreka [JOK
10 Bunae! Tenonepenaun https://m.ed-
s00.1w/ff0a6412
Ypok-kondepenuus "llpakTudyeckoe uc-
. bu6mmorexa [IOK
M0JIb30BaHHE TEMJIOBBIX CBOMCTB BellleCTB
11 https://m.ed-
U MaTepHaJoB B LeJAX IHeprocoepexe- soo.ru/f0a65¢0
Hus" '
bu6mmoreka [IOK
12 KonunuecTBo TennoTel. Y aenpHas httos://med
ps://m.ed-
€IUI0EMKOC
TEIIOEMIOCTR $00.1u/ff0a6976
13 VYpaBHeHHe TeroBoro 6ananca. Temnooo- E;I@T;IOTega HOK
MEH M TEIMJI0BOE PABHOBECHE SOOI ;J/Iflfl(');_og g
JlabopaTopnasi padora "HUccaenosanune bubnumoreka [IOK
14 SIBJICHUSI TeIUI000MEeHA NPH CMEIIMBAaHUH https://m.ed-
X0JIOTHOM U ropsiueii BoabI" s00.ru/ff0a6a98
Pacuer xonmuecTBa TEIIOTHI, HEOOXOAMMOTO
15 JUISL HaTPEBaHUs TeJa U BBIIEISIEMOT0 UM
MIPH OXJIAXKICHUN
JlabopaTopnasi padora ""Onpenesnenue bubmmorexa [OK
16 €JILHOI TENJI0eMKOCTH BenlecTna' hitps://m.ed-
yA u s00.1u/ff0a6bb0
bu6mmoreka [IOK
OHeprus TOIIMBA. Y IelbHasl TENJI0Ta Cropa-
17 https://m.ed-

soo.ru/ff0a7b5a
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[InaBneHue u OTBEpAEBAHHUE KPUCTAILIIYE-

Bbu6nuoreka [JOK

18 CKMX TeJI. Y IeJbHas TeIyIoTa MIaBIeHUs hlps: m.od-
soo.ru/ff0a71d2
JlaGoparopHnasi pabdora "Onpenesenue bubmorexa LIOK
19 YAeJbHOH TEeIJIOTHI IJIaBJIeHHus Jbaa' hitps://m.ed-
soo.ru/ff0a72fe
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubmorexa LHOK
20 Vienapenue https://m.ed-
soo.ru/ff0a740c
Kunenue. Y nenpnas Temiota mapoodpazopa- Bbu6nmuoreka [JOK
21 HHS ¥ KOHJIEHCAIlMU. 3aBUCUMOCTb TeMIIepa- https://m.ed-
TYpBI KUTIIEHUSI OT aTMOC(EPHOTO JaBICHUS soo.ru/ff0a786¢
Baaxnocts Bo3ayxa. Jlaboparopnas pa- bubmuorexa [JOK
22 0ota "OmnpeneseHnne OTHOCUTENbHOM https://m.ed-
BJIA’KHOCTH BO3ayxa' 500.ru/ff0a7628
” Pemenue 3aiau Ha onpeneneHue BIaKHOCTH
BO3/yXxa
[TpuHTIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO
cropaHus
KIII TermoBoro npuratens. TernmoBbie ABU- Brbmorexa [IOK
25 raTesay U 3aliuTa OKpYKarollen cpebl R
soo.ru/ff0a7¢7c
%6 3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUU
B TETIOBBIX IpoIieccax
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe bubanorexka HOK
27 "TennoBsle sBiIcHUA. M3MeHeHNE https://m.ed-
arperaTHbIX COCTOSIHMI BeriecTBa" $00.1u/ff0a8312
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KonTtpoabsHnas pa6ora no teme "TensioBblie bubnunoreka [IOK
28 siBjieHus1. U3MeHeHne arperaTHbIX https://m.ed-
COCTOSIHMI BemecTBa' soo.ru/ff0a86ae
29 Dnektpuzanus Ten. [[Ba pona snexkrpuye-
CKHX 3apsJiOB
30 Ypok-ucciienoBanue "'JjieKTpU3anus Tej
HHAYKIMEeHd ¥ MPH CONPUKOCHOBEHU U
. bu6mmoreka [IOK
B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
31 Kviona https://m.ed-
JIOH
Y soo.ru/ff0a87e4
OnexTpuueckoe nosie. HanpsskeHHOCTD 3i1ek- bubnuoreka [IOK
32 TpUUYECKOTO nojs. [IpuHIMn cynepno3unuu https://m.ed-
AJIEKTPUYECKUX TOJIEH s00.ru/ff0a8a0a
3 Hocutenu snektpuueckux 3apsioB. DIeMeH-
TapHblii 3apsa. CTpoeHne aToMa
bu6mmorexa [IOK
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXpa-
34 . ek CCKOrO 3aDsa https://m.ed-
HEHUS DIIEKTPUY T s
p A soo.ru/ff0a8ef6
. bubmuorexa [JOK
Pemrenue 3a1au Ha npyUMEHEHUE CBOMCTB
35 ek CCKIX 3ADAIO https://m.ed-
JEKTPUUECKUX 3aPSIIOB
p P s00.ru/ff0a90cc
. Bbu6nuoreka [JOK
DEeKTPUUECKUN TOK, YCIOBHUS €ro CyHIeCTBO-
36 BaHUA. VICTOYHMKY 37IEKTPHUYECKOTr0 TOKa hilps:m.ed-
) p soo.ru/ff0a95a4
bu6mmoreka [IOK
37 JlelicTBUA AIIEKTPUYECKOTO TOKA https://m.ed-

500.ru/ff0a%96b2
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Ypok-uccaenoBanme " JleiicTBHeE 3JIeKTPH-

38 YeCKOro MoJisl HA MPOBOAHUKH U JHIJICK- 1
TpUKHU"
. Bbu6nmuoreka [JOK
DNEeKTPUYECKHUI TOK B METAJIJIaX, JKUIKOCTSIX
39  rasax 0 https://m.ed-
s00.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIE YaCTH 0
b K K
Cuuiia Toka. Jlabopatopnasi padora '""U3- nommorexa O
4 MepeHHe U peryJupoBaHue CHJIbl ToOKa" 0.5 hitps:/m.cd-
P pery:p s00.ru/ff0a8bd6
DileKTpUYecKoe HanpsikeHue. BoabTMeTp. bubmuorexa [JOK
42 JlabopaTopHas paGora ""U3mepeHnue u pe- 0.5 https://m.ed-
ryJiMpoOBaHue HaNpsKeHus'" s00.1u/ff0a9%e14
Bbu6nuoreka [JOK
ConpotuBieHue MPOBOJHUKA. Y JEIBHOE CO-
43 MIPOTHBJICHUE BEIIECTBA 0 Dulps od-
p B soo.ru/ff0aa738
JlaGoparopHasi pabdora "3aBucMMOCTH
Bbu6nuoreka [JOK
3JIEKTPUYECKOr0 CONPOTUBJIEHUSI TPOBO/I-
44 HHKA OT €ro JJHHDI, IUIOIIAAN Monepey ! Dulpss od-
A ’ max p s00.ru/ff0aa738
HOIO0 ceYeHHns U MaTepuasna'
bu6mmoreka [IOK
45 3aBUCUMOCTb CHJIBI TOKA OT HaIlpsDKEHMsI. 3a- 0 httos://med
koH Oma JIJ1s y4acTKa IeIH HpS./ . e
LY H soo.ru/ff0aa44a
JlabopaTopnasi padora ""HUcciaenosanue
bu6mmoreka [IOK
3aBMCHMOCTH CHJIbI TOKA, MIAYIIEr0 Yepe3
46 €31 CTOP, OT COMPOTHUBJIEHHUS Pe3UCTOPA U ! Dlps od-
P P, P P P so0o.ru/ff0aa04e
HaNnpsKeHUus Ha pe3ucrope"
47 [TocnenoBarenbHOE U MapaJICIbHOE COEAU- 0

HCHUA NPOBOJHUKOB
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JlabopaTopnasi padora "IlpoBepka npa-

. bu6mmoreka [IOK
BHJIA CJIOJKEHUSI HATIPSIZKEHUH MpH mocJie-
48 OBATEJbHOM COCTHHEHHH JIBYX PE3UCTO Ditps://m.cd-
A e JABYX P soo.ru/ff0aaa58
pOB"
JlabopaTopHas padora "[IpoBepka npa- bubmuorexa [JOK
49 BUJIA I CHJIBI TOKA NPH Napa/lieJJbHOM https://m.ed-
COeIUHEHUM Pe3ucTOpoB" soo.ru/ff0aadle
Bbu6nuoreka [JOK
Pemenue 3agau Ha npuMeHeHune 3akoHa Oma
30 JIsl pPa3JIMYHOTO COSIUHEHHUS IPOBOJHUKOB Ditps://m.cd-
AP A POBO soo.ru/ff0aaf8a
bu6mmorexa [IOK
PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
51 3akon ko Tenna https://m.ed-
koH J/[xoynsa-Jlen
y H soo.ru/ff0ab124
bubanoreka [JOK
JlabopaTopHasi paGora "Onpenesnenue pa- 1
32 00THI M MOIITHOCTH 3JIEKTPHYECKOIr0 TOKa" hitps:/m.cd-
m p soo.ru/ff0ab3e0
DJEeKTpUYECKUe IETH U MOTPeOUTENN K- bubnuoreka [IOK
53 Tpuueckoi 3Hepruu B ObITy. KopoTkoe https://m.ed-
3aMBbIKaHHUE s00.1u/ff0ab660
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
" bu6mmorexa [IOK
DNEeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella
54 sarMoneiic octo . https://m.ed-
U UX B3aUMOENHCTBUS. TOSIHHBIN
A N \ soo.ru/ff0abd2¢
ANEKTPUUYECKUN TOK
KonrponsHas pabora no Teme "DnexTpude-
bu6mmoreka [IOK
CKHE 3apsi/ibl. 3apsKEHHBIE Tella U UX B3au-
33 ozeiic ITocto i DJIEK €CKUIA hitps:/m.cd-
MOIENCTBHA. TOSIHHBIHA 3JIEKTPUYECKUI
If' p soo.ru/ff0abea8
TOK
56 IlocTosTHHBIC MAarHUTHL, NX B3aNMOJICHCTBHE
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Ypok-uccienosanue "'U3ydyenue moJsei

Bbu6nuoreka [JOK

57 0CTO a op" 1 https://m.ed-
MOCTOSTHHBIX MATHUTOB
soo.ru/ff0ac3d0
Bbu6nuoreka [JOK
MarnuTtHOe noje. MarautHoe nose 3eMiau U
58 0 https://m.ed-
€ro 3Ha4eHHe U1 )KU3HU Ha 3emiie
soo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHOE MMOJIE dIISKTPH- bubmmoreka [JOK
59 YECKOro Toka MarHuTHOE NoJI€ KaTyLIKHU C 0 https://m.ed-
TOKOM soo.ru/ff0ac1d2
IIpumeHeHMe 31eKTPOMATHUTOB B TeX-
" bubmmoreka [JOK
Huke. JladbopaTropnas padora "U3yuenune
60 eiic a 0ro 1o a MpoBo, 0.5 https://m.ed-
AelcTBUSI MATHUTHOTO MOJIl HA TPOBO/-
p soo.ru/ff0ac74a
HHMK C TOKOM'"'
DJIEKTPOABUTATEND MTOCTOSIHHOTO ToKa. Mc-
MOJTb30BAHUE AJICKTPOIBUTATEIICH B TEXHUYE- bubmmoreka [JOK
61 CKHMX YCTPOMCTBaxX M Ha TPaHCIIOPTE. 0 https://m.ed-
Jlaboparopnas padota "KoHcTpynpoBaHue u soo.ru/ff0ac86¢
u3ydeHue paboThl AIEKTPOABHTATENS"
2 OnbiTel Papazes. 3aKOH JIEKTPOMarHUTHOM 0
unaykuuu. [Ipasuno Jlenma
DnexrporerepaTop. CriocoOb! MOTyYeHUS
63 ANEKTPUYECKON SHEPTUU. DIIEKTPOCTaHLIUN 0
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
64 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe 0
"DJeKTpUUEeCKUE U MarHUTHBIC SIBJICHUS"
" bu6mmoreka [IOK
KonTponbHas pabota o Teme "InexTpuue-
65 0 https://m.ed-

CKH€ U MarHUTHBIE ABICHUA"

soo.ru/ff0acb14
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PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo

Bbu6nuoreka [JOK

66 " " 1 0 0 https:/m.ed-
Teme "TeroBble IBICHUS <00 ru/ff0accSe
. Bbu6nuoreka [JOK
PesepBHbIii ypok. Pabora ¢ TekcTamu mo
67 " . . 1 0 0 https://m.ed-
TeMe "[1OCTOSIHHBIN 2JEKTPUUIECKUN TOK
soo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu mo 1 0 0
Teme "MarauTtHble sSBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 2 14.5
9 KIIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabusie IlpakTHueckue bp
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Oxpana Tpy/a B kabunete Gpusuku. MexaHnuye- 1 0 0
CKOe ABHKeHue. MaTtepuaiibHast TOuka
but6mmoreka [IOK
Cucrema orcuera. OTHOCUTEIIBHOCTh MeXa-
2 3 x 1 0 0 https://m.ed-
HUYECKOTO JIBUKEHUS <00 ru/ff0add 74
Bbubmunoreka LIOK
3 PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHUE 1 0 0 https://m.ed-
soo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1 0 0

Cpe[[HSISI U MI'HOBCHHAaA CKOPOCTb
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[IpsamosnuHEiTHOE PaBHOYCKOPEHHOE

bubmunoreka LIOK

5 https://m.ed-
JBU>KEHUE. Y CKOPEHUE soo.ru/ff0adsdd
6 CxopocTh MPSIMOJIMHEIHOTO paBHOYCKOPEH-
HOTO JIBIKeHUs. ['paduk ckopoctu
JladopaTopnasi padora "OnpenesieHue bubmmoreka [JOK
7 YCKOpPEHHUH TejIa NPU PABHOYCKOPEHHOM https://m.ed-
JBH:KCHHUH M0 HAKJIOHHOH MmIockocTH" s00.ru/ff0adb18
8 CBoOoguHoe magenune teia. OnsiTel [ annies
PaBHOMEpHOE JBUMKEHUE 11O OKPYKHOCTH. bubnuoteka [JOK
9 Ilepuon u yacrota oOpamenus. Jluneitnas u https://m.ed-
YIJIOBasi CKOPOCTH so0o0.ru/ff0ael76
10 [leHTpOCTpEMUTENBLHOE YCKOPEHHE
bubmunoreka LIOK
11 IIepsbiit 3ak0oH Hprorona. BekTop cuisl https://m.ed-
s0o0.ru/ff0ae612
Bropoii 3akon HetoToHa. PaBHOAEICTBYIO- bubmorexa HOK
12 https://m.ed-
Hast cua soo.ru/ff0ae72a
bu6mmoreka [IOK
13 Tpetuii 3akon Hetotona. Cynepno3uius Cui https://m.ed-
s00.ru/ff0ac982
bu6mmoreka [IOK
Peuienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
14 H https://m.ed-
bloTona soo.ru/ff0aeb6e
Bbubmunoreka LIOK
15 Cuina ynpyroctu. 3akoH ['yka https://m.ed-
soo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
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JlaGopaTtopHas padora «OnpeneneHue

bubmunoreka LIOK

17 https://m.ed-
JKeCTKOCTHU NMPYKUHbD) so0.ru/ff0aceds
Bbubmunoreka LIOK
18 Cuna TpeHus https://m.ed-
s0o0.ru/ff0af738
but6mmoreka [IOK
19 Pemenue 3agau no teme «Cuita TpeHUS» https://m.ed-
soo.ru/ff0afa26
JlabopaTopnasi paGora "OnpenesieHune Ko- bubmorexa OK
20 " https://m.ed-
3¢ PpunuenTa TpeHUs CKOJIbKEHUA soo.ru/ff0afSbe
" bubmoreka [JOK
)1 Pemenue 3agay mo teMme "3akonnsl HeroToHa. httos://m.ed
" ps://m.ed-
Cuna ynpyroctu. Cuna TpeHust soo.ru/ff0afb8e
bubmunorexa LIOK
” Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TATOTE- htts:/fm.ed.
HUs. Y CKOpeHHe CBOOOTHOTO MaeHUs _p—soo. u/F0af044
Ypok-kondepenuus " JIBu:kenne tes1 Bo-
23 KPYI rpaBUTAalMOHHOrO0 neHTpa (CosHeu-
Hasi cuctema). anaktuku"
" bu6mmoreka [IOK
Pemenne 3agau no teme "Cuna TspKeCTH U 3a-

24 " https://m.ed-

KOH BCEMHPHOT'O TATOTCHHS soo.ru/ff0afS s
Bbubmunoreka LIOK
[TepBast kocmuueckasi ckopocTh. Heeco-

25 https://m.ed-
MOCTb U TIEPETPY3KU soo.ru/ff0af33c
PaBHOBecue marepuanbHOi Touku. AGco- bu6nuoreka [IOK

26 JIOTHO TBEpAOE TeNo. PaBHOBECHE TBEPAOTO https://m.ed-

TeJla ¢ 3aKPEIUIEHHON OChIO BpAIllCHUS soo.ru/ff0afe36
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27

MowmeHT cuinsl. LleHTp TsRECTH

" but6mmoreka [IOK
)3 Pemmenue 3agay mo reMe "MOMEHT CHIIBL. bt od
" ps://m.ed-
Hentp Tskectn 500.1u/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe bubmmoreka [JOK
29 "MexaHn4ecKoe IBUKECHUE. https://m.ed-
B3aumonetictsue Tea" $00.1u/ff0b0408
KontpoabHnas pabora no teme "MexaHu- bubmorexa HOK
30 . " https://m.ed-
yeckoe ABMkeHNe. B3anmoneiicTBue e
s00.ru/ff0b06ec
Nmnynbsce Tena. Umnynsc cuiibl. 3aKoH co- bu6bnuorexa [IOK
31 XpaHEHHS UMITYJIbCA. YTIPYroe U HEynpyroe https://m.ed-
B3aUMOJICUCTBHE s00.1ru/ff0b07fa
" Bbubmunoreka LIOK
Pemenue 3agad no teme "3aKkoH COXpaHEHUS
32 — https://m.ed-
Y $00.1u/ff0b096¢
1 Ypok-konpepenuus ""PeakTuBHOE IBHAKE-
HHUeE B IPUpPoO/Je U TeXHUKe'"
bubmunoreka LIOK
34 Mexanunueckasi paboTa U MOLUTHOCTb https://m.ed-
s00.ru/ff0b0a84
Bbubmunoreka LIOK
PaGora cuibl TsDKECTH, CHITBI YIPYTOCTH U
35 https://m.ed-
CUJIBI TPEHUS
s00.1u/ff0b0db8
JlaGopaTtopHas padora «OnpeneineHue pa-
36 00TBI CHJIbI TPEHHSI IPU PABHOMEPHOM

JABHMKEHNH TeJIa N0 TOPU30HTAJIbHOM 1M0-
BEPXHOCTH»



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs13b sHepruu U padboTsl. [loTeHnnanbHas

37

SHeprus

bubmunoreka LIOK

Kunernueckas sneprus. Teopema 0 KUHETH-

38 B https://m.ed-
P s00.1u/ff0b0c32

39 3aKOH COXpaHEHHUS YIHEPTUHN B MEXAHHUKE

JlabopaTtopuas padora «M3yueHue 3aKoHa bubmorexa LIOK

40 COXpaHEHHS JHEPTUM» hitps.-m.od:

P P s00.ru/ff0b12fe
bubmunoreka LIOK
KonebaTenbHoe IBUKEHUE U €T0 XapaKTepu-

41 — https://m.ed-
s00.1u/ff0b1858
but6mmoreka [IOK

3aryxatomue Konebanus. BeIHy)1eHHBIE KO-

42 nebanwus. Pezonanc hitps.-m.od:

’ s00.1u/ff0b20f0
43 MaremaTuuecKuid U MPYKUHHBIA MasTHUKA
Ypoxk-ucciaegopanue «3aBUCHMOCTh NepH- bu6bnuorexa [IOK
44 012 K0JIeOaHMii OT KECTKOCTHU NMPYKUHbI U https://m.ed-
MAaCCHI rpy3a» soo.ru/ff0b197a
45 [IpeBparienue sHEPruu NpyU MEXAHUYECKUX
KoJIeOaHUsIX
JladopaTopHasi padora «Onpenenenne ya- bubmmoreka [JOK
46 CTOTHI U MEPUOAA KOJIeOAHUI MPYKMHHOTO https://m.ed-
MasiTHUKA» soo.ru/ff0blaec
JlabopaTopnasi padora «IIpoBepka He3a- bu6nuorexa [IOK
47 BHCHMOCTH IepPUOa KoJIeOaHul rpysa, https://m.ed-
MO/JABECIICHHOI0 K HUTH, 0T MacChl Ipy3a» s00.ru/ff0b197a
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Mexanunueckue BoJaHEL. CBOMCTBa MEXaHHUYE- bu6muorexa IIOK
48 CcKuX BOJIH. [Ipo/1oibHBIE U TTOTIEpEYHbIE https://m.ed-
BOJIHEI soo.ru/ff0b21fe
Ypok-koHpepenuus '"Mexannueckue
49 BOJIHBI B TBépAOM Teste. CelicMuyeckue
BOJIHBI"
50 3ByK. PacnipocTpaHeHne u OTpakeHHUE 3ByKa
51 Ypok-uccienosanue "Hadaronenue 3aBu-
CHMOCTH BbICOTHI 3BYKa OT YaCTOThI'"
) I'poMKOCTB 3ByKa U BBICOTA TOHA.
> AKyCTHYECKHI pe30HaHC
Ypok-konpepenuus "YabTpa3sByK H MH- bubmorexa HOK
53 ¢ppa3Byk B npuposae u Texnuke' hips.im.ed:
s00.ru/ff0b23ca
[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe bubmunoreka LIOK
54 "3akoHbI coXpaHeHHs. MexaHnyeckue https://m.ed-
KoJieOaHus ¥ BOJIHBI" s00.1u/ff0b250
KonTtpoabHnas padora no reme "3akoHbl
55 coxpaHenus. Mexanuueckue KoJieOaHus U
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubmorexa LOK
56 ONEeKTPOMarHUTHHIE BOJTHBI Dtps. e
soo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypok-kondepenuus "'[llkana snexrpo- bu6nuorexa [IOK
58 MarHMTHBIX BOJIH. UcnoJib30BaHue JJIeK- https://m.ed-
TPOMATHUTHBIX BOJIH JJI1 COTOBOM cBSI3H" s00.1u/ff0b2fe6
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Ypoxk-ucciaegopanue "'Mzyyenue cBoicTB bu6bnuorexa [IOK
59 3JIEKTPOMATHUTHBIX BOJIH € IOMOIIbLIO MO- https://m.ed-
OMIbHOTrO TeJiepoHa" s00.ru/ff0b2c6e
60 Pemienue 3a1au Ha onpeereHNe YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHON BOJTHBI
DeKTpoMarHuTHas npupoja ceera. Cko- bubmmorexa [OK
61 . https://m.ed-
pocThb cBeTa. BonHOBBIE CBOIICTBA cBEeTa <00 10/f0b3 10
Hcrounuku cBera. [IpsmonuHeitHoE pacnpo- bubmmorexa [OK
62 ctpaHeHue cBeta. 3armenust ConnHna u JIyHsl s
' $00.1u/ff0b3658
3aKOH OTpaxe€HUs CBeTa. 3epKaja. Pemenue bu6bnuorexa [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKeHUS https://m.ed-
CBETa s00.1u/ff0b38c4
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnnorexa LIOK
64 cBeTa https://m.ed-
soo.ru/ff0b3aca
[TomHOE BHYTpEeHHEE OTpakeHue cBeta. Mc- bubmmoreka [JOK
65 MIOJIB30BAHUE MIOJTHOI'O BHYTPEHHETO OTpa)Ke- https://m.ed-
HUS B OIITUYECKUX CBETOBOJIAX s00.ru/ff0b3c5c¢
JlaGoparopnas padora ""UcciienoBanue 3a-
66 BHCHMOCTH YIJIa IIPeJIOMJIEHUSI CBETOBOT0
JIy4a oT yIJia nmajeHusi Ha rpanuue ''Bo3-
ayx-crexiio'"
Ypok-kondepenuus "Ucnosnb3oBanue
67 MOJIHOT0 BHYTPEHHEIr0 OTPAYKEHUsI: CBETO-

BOJIbI, ONITUKOBOJOKOHHAS CBSI3b"
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bubmunoreka LIOK

68 JIunzel. OnTHyeckas cuiia JIMH3bI https://m.ed-
s00.1u/ff0b3f2¢
Bbubmunoreka LIOK
69 [TocTpoenune n300pakeHH B JIMH3aX https://m.ed-
soo.ru/ff0b444a
JladopaTopnasi padora "Onpenesienue ¢o- bubmmoreka [JOK
70 KYCHOI'0 PACCTOSIHUSA M ONITHYECKON CHJIBI https://m.ed-
coOuparomeil JUH3bI1" 500.1ru/ff0b4206
Ypok-kondepenuusn "OnrudecKkue JHUH30- bubmorexa OK
71 5 " https://m.ed-
BBIC TPHOOPE! soo.ru/ff0c0a7e
bubmunoreka LIOK
72 I'ma3 xak ontuueckas cucrema. 3peHue https://m.ed-
s00.1u/ff0b4684
7 Ypok-kondepenuus " epexTnl 3peHus.
Kak coxpanuts 3penne"
Paznosxxenue 6enoro ceera B ciekTp. OMBITHI bubmmoreka [JOK
74 HproTona. CnoxeHue CeKTpaabHbIX IBETOB. https://m.ed-
Hucnepcus cera $00.1u/ff0c0f4¢
JlaGopaTropHasi padora "OnbIThI IO pa3jio-
Bbubmunoreka LIOK
JKeHH 10 0eJ10T0 cBeTa B CIIEKTP M BOCIPHUSI-
75 6 https://m.ed-
THIO IIBeTA MPeAMETOB NPH UX HalJI101e- s00.ru/ff0c02a
HHMH 4Yepe3 BeTOBbIe GUIAbLTPHI"
Ypok-npaktukym ""BoJiHOBbIE CBOIiCTBA
76 cBeTa: qucnepcusi, MHTepPepeHus u au-

dpakuua"
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OmnbiTer Pe3epdopa v mianeTapHast MOJIEThb

bubmunoreka LIOK

77 https://m.ed-
aroma s00.1u/ff0c12a8
78 ITocrynartel bopa. Moaens aroma bopa
79 Hcnyckanue v morioiueHne CBeTa aTOMOM. 1]?;16)1/1//10Te(§<a HOK
. ps://m.ed-
KBanTebl. JIuHeiuaTbie CIEKTPHI soo.ru/f0e ] 44c
Ypok-npaktukym "Halaroaenne cnek- bubmmorexa LIOK
80 e —— https://m.ed-
P y s00.1u/ff0c1550
bubmunorexa LIOK
81 PamnoakTuBHOCTE U €€ BUIEI https://m.ed-
800.1w/ff0c1672
Ctpoenue atromHoro siapa. Hyknonnas mMo- bubmorexa OK
82 o https://m.ed-
8 soo.rw/ff0c18ac
but6mmoreka [IOK
83 PannoaktuBHbIe npeBpamenus. M30Tomnsl https://m.ed-
soo.ru/ff0clal4
Pemenue 3agau nmo teme: "PagnoakTUBHbBIC bubmorexa HOK
84 " https://m.ed-
TpeBpaLCHHA soo.ru/ff0c1b4a
85 [lepuon nonypacnana
Ypok-kondpepenuus ""PainoakTuBHbIE H3- bubmorexa OK
86 JIy4eHHUsl B IPUPo/Ie, MeIULIMHE, TEXHUKeE'" hilpssfim.cd:
y PHPOZE, METHITUHE, s00.1u/ff0c2126
S nepuble peakuuu. 3aKOHbI COXPAHEHHUS 3a- bubmorera [OK
87 https://m.ed-

PAOAOBOI0 U MaCCOBOTO YHUCCIT

soo.ru/ff0c1c58
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DHeprus CBsSI3U aTOMHBIX A11ep. CBA3b MacChI

bubmunoreka LIOK

88 P https://m.ed-
soo.ru/ff0c1d7a
89 Pemenue 3anau no teme "AnepHsie peakuyun"
Peakuuu cunresa u nenenus saep. Mcrou- BrbmaoTexa LIOK
20 HukH 3Hepruu ConHIla 1 3BE31 hitps://m.ed-
s00.1u/ff0c1e88
Ypok-kondepenuusn "SAnepuas 3nepre-
91 TUKA. J[eldiCTBUSI pAIMOAKTUBHBIX H3JIy4Ye-
HUIl Ha )KNUBbIe OPraHu3Mbl"'
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEME
"DeKTpOMarHUTHOE MOJIE. bubmorera [OK
92 DneKTpoMarHuTHele BoJiHbI. KBaHTOBEIE hupss mods
ABeHI" s00.1u/ff0c223¢
KontpoabHnas pabora no teme '"JjieKkTpo-
93 MArHUTHOE I0Jie. DJIeKTPOMarHuTHbIe
BOJIHbI. KBaHTOBbBIE siBJIeHUS"
I[HoBTOpeHue, 06001menue. Jlaboparopusnie bubmorexa HOK
o padoTsl o kypcey '"'Bzaumoneiicreue tea' hlps: -
so00.rw/ff0c245a
[ToBTOpenue, 0600IeHNE. Pemenue pacuer- bubmmoreka [JOK
95 HBIX M Ka4E€CTBEHHBIX 3a/1a4 1o teme "Temio- https://m.ed-
BbI€ Mpo1ecch” 500.1ru/ff0c2572
[ToBTOpenue, o606meHue. Pemenue pacuer- bubnuoreka [JOK
96 HBIX U Ka4eCTBEHHBIX 3a7ad 1o Teme "KII] https://m.ed-
TEIJIOBLIX aBUraresiacii" 500.ru/ff0c2a22
[ToBTOpenue, o606meHue. Pemenne pacuer- bubnuoteka [JOK
97 HBIX M KaueCTBEHHBIX 3a/1a4 1o Teme "KI1/] https://m.ed-
ANEKTPOYCTAaHOBOK" $00.1u/ff0c2b30
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IloBTOpeHue, 0600ueHue. Jlaboparopubie

bubmunoreka LIOK

98 1 1 ps://m.ed-
padoTsl no kypcey "CeeroBbIe siBjIeHUsA" lsl:)to srli;?;Oecic 57
[ToBTropenue, 0600menue. Pabora ¢ Tek- bu6bnuorexa LIOK

99 cTaMu 1o Teme "3aKOHbI COXpaHEHUS B MeXa- 1 0 https://m.ed-

HUKE" s00.rw/ff0c2d6a
[ToBTOpenue, 0600meHue. Pabora ¢ Tek- bubmmorexa LOK
100 ctamu 1o Teme "KonebGanus u BoIHBI" ! 0 Dupsi/im.ed:
s00.ru/ff0c2e82
[MoBTOpenue, 0606menHue. Pabota ¢ Tek- bubmorera [OK

101 " " 1 0 https://m.ed-

CTaMU 110 TEME BETOBBIC SABJICHUSA $00.1u/ff0c3044
[ToBTropenue, 0600menue. Pabora ¢ Tek-

102 cramu 1o Teme "KBanToBas u simepHas ¢pu- 1 0
3uKa"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPO-

HECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» dusuka, 7 kmacc: 6a30BbIi ypoBeHsb / [lepeimkun .M., UBanos A.U., AKiinoHepHoe

obmmecTBo «M3narenscTBO «IIpocBemnieHne

» ®usuka, 8 kinacc: 6a3oBeiid yposeHs / [lepoikua .M., IBanoB A.U., AkunonepHoe 00-
mectBo «M3narenscTBo «IIpocBemenue»

» ®usuka, 9 xnacc: 6a3oBeiii yposens / [lepsikua .M., I'yrauk E.M., Banos A.U., Ilet-
poBa M.A., AkinonepHoe oobmectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

COopnuk 3anad no ¢usuke, 8-10 kinacc/ PeimkeBuy A.IL., [Ipocemienue

I'yrauk E. M., PribakoBa E. B.. ®usuka. Metoauueckoe nocobue. 9 kiacc

Mapon A. E., Mapon E. A..®u3uka. J{ugaktuueckrue Matepuanisl. 9 kiacc.

Mapon A.E., ITo3zoiickumii C. B., Mapon E. A. ®usuka. CoOopHUK BOITPOCOB U 3a1a4. 7—9
KJIACChI

[Tepeimkun A.B.®@usuka. 9 knacc: YueOHUK.- 5-¢ u3ganue, crepeotunHoe - M.: JIpoda.

@unonosuu H.B., 'yrHuk E.M. ®@u3uka. 7-9 knaccel: paboyas nporpamma k uauu Y MK
A.B. Ileppikuna, E.M. T'yTHuk: yueOHO-MeTomuueckoe nocodue/.-M.: Ipoda.

XannanoB H.K. ®usuka. Pabouas terpanp. 9 kiacc.

XannanoB H. K. , Xagnanoa T. A. dusuka. Tectnl. 9 Knacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEP-
HET

1. Enunoe comepskanue obmiero oopazosanus, oudaunoreka [{OK https://m.edsoo.ru




