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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypoOBHE OCHOBHOT'O OOIIEro 00pa30BaHMsI COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yJabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yuétoM deaepaabHOn
paboueii mporpaMMbl Bocriutanus U KoHnenuu npenoaaBanust yaeOHOro nmpeamera «Dusukay.
Copneprxanue mporpaMMsl 0 (pU3KKe HarpaBiIeHo Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOUIMXCS U OPraHU3alMI0 U3ydyeHUs! PU3MKH Ha JESITeIbHOCTHOI ocHoBe. B
nporpaMMe Mo (U3MKEe YYHUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro MpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO K TIaHUPYEMbIM JUYHOCTHBIM M METAlpeJIMETHBIM pPe3ylbTaTaM
Oo0y4YeHHsI, a TaK)KE MEXKIPEIMETHBIC CBS3M €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHuUs.
[Tporpamma no ¢u3mke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuaia Mo Trojam
oOyuyeHust (10 Kiaccam), NpeIJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COJCPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH
oOyyJaronuxcs.
[Tporpamma no ¢usuke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOJUYECKON MOMOIIHN YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
dusmKa ABISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOILIECCOB M SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouosiorueii, acTpoHOMHeH U (pu3nyeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Hambosee sICHble 00pa3lbl MPUMEHEHHS HAyYHOrO METoja
MO3HAHUS, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAaHUH 0 MUpe.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 00pa30BaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HHTEpeca K Hayke Yy
o0yJaromuxcs.
Wzydenne ¢u3ukm Ha 0a30BOM YpOBHE MPEAINONATaeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YyIOLUIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!
® HAy4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
® UHTEPNPETUPOBATH JAaHHBIE W WCIOIH30BaTh HAyUYHBIC JOKA3aTENbCTBA IS
MOJIy4YEHUS BBIBOIOB.
Henn wm3yueHuss (pu3UKKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OIpEAeTCHBI B
Konnenmnuu npenoaasanust yuebHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepaiuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHbIE IPOTPaMMBI,
yrBepxkaAEHHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin @enepaunn
(mportokona ot 3 nexadbps 2019 r. Ne [IK4BH).
Hean uzyvyennsi Gu3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloIUMXCcs K HAyYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHUH O HAayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEICTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBECHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHUH;



® Dpa3BUTHE TMPEJCTABIECHUH O BO3MOXHBIX cdepax Oyaymiedr mnpodecCuoHaAIbHON
NeATeTLHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne STUX Iiellell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHus 00eCIIeUunBaETCS PEIICHUEM CIISAYIOIMNX 3a1ay:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUU BELIECTBA, O MEXaHUUECKUX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpHOOpPETEeHHME YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS NPOCTEHIINX pPACUETHBIX 3a/lad C MCIOJIb30BAaHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh TNPUPOAHBIC SBICHUS W  BBINOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
MU3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HH(OpMAIUEH (UIUIECKOTO COACPIKAaHUS, BKIOYAs
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAW3 U KPUTHYIECKOE
OliICHUBaHKE MHPOPMALINY;

® 3HAKOMCTBO cO cepamu MpohecCHOHATBHON eATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3MUECKOI HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 gacoB (2 4aca B
HEJIETIO), B 9 Kjiacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe mepeueHb Ja00opaTOPHBIX PaOOT U OMBITOB HOCUT
PEKOMEH/IaTEIIbHBIA XapaKkTep, YYUTENb JAejacT BhIOOp MPOBEICHHS J1a0OpaTOpHBIX padoOT H
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/laHui, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupojne. Ssnenus npupozasl. Ousnyeckue sABICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenuuuHbL. 3Mmepenue ¢uszndeckux BeauunH. Du3nyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH HM3y4dalOT MPUPOIy. EcTecTBeHHOHAy4YHBII
METOJI TIO3HAHWS: HaOIIOJeHHe, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
OKCIIEPUMEHT IO TMPOBEpKE THUIOTe3, O0OBbscCHeHUe HabmogaemMoro siBneHus. OmnucaHue
(UBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnyeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U IIU(DPOBBIM

puoOpoOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepeHue paccTosHUMN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTA.
Onpenenenne pa3MepoB MAIbIX TEI.

e W

W3mepenne Temmeparypbl MpH IOMOIIM >KUAKOCTHOTO TEPMOMETpa MU JlaT4YMKa
TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUs MO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BellecTBA: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OIBITH, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxeHnue yactuil BemiecTBa. CBsI3b CKOPOCTH JABUKEHHUS YACTULl C TEeMIEpaTypoi.
bpoyHoBckoe nBwxkenue, nuddysus. B3auMmoaeiicTBue YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(KpUCTaNIMYEeCKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3uu.

3. HaGmionenue siBieHUi, OOBICHSIOMIMXCS NMPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrmeHka AuamMeTpa aToMa METOJOM PsIIOB (C UCIIONIb30BaHueM (poTorpaduii).

2. OmpITH IO HAOIOACHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.



Mexanndeckoe JBHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPU HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBHE Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BELIECTBA.

Cuwia Kak XapakTepucTuka B3aumoneucTBus Teil. Cuia ymnpyroctd u 3akoH [yka.
M3mepenue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cujia TskecTu. Cuita TSKECTH
Ha Apyrux miaHetax. Bec tena. HeBecomocTs. CiioxkeHue Cuil, HalpaBJICHHBIX IO OJHOMN MPSIMOIA.
PaBHopelicTByromas cui. Cuna tpenusi. TpeHue cKobKeHus U TpeHue nokosi. TpeHue B mpupoe
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Teja.

N3MepeHne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBJICHUSI HHEPITUH.

HabmioneHne n3MeHeHus: CKOPOCTH MPH B3aUMO/ICHCTBHH Tell.

vk wnNe

CpaBHeHHE Macc MO B3aUMOJIEHCTBHUIO TEll.
CokeHue CuJjl, HallpaBJICHHBIX MO OJHOM MPSIMOHA.
Jlabopamopnwvie padbomovt u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjanee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXKEHHA OpycKa WIM IIapuKa M0 HAKIOHHOM
IIJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPOTO TeNa.
4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSDKEHUs (nedopmariuu) mpyKHUHBI OT
IIPUIIOKEHHOM CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznea 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS aBieHus. [laBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OT 00bEMa, Temneparypsl. [lepenaya qaBneHus TBEPABIME TEIAMHU, JKUTKOCTIMH U
razamu. 3akoH Ilackamsa. [IHeBMaTnueckue MamiMHbBL. 3aBUCUMOCTb JABJICHUS YKUIKOCTH OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocyasl.  ['mapaBmuueckue
MEXaHU3MBI.

AtMmocdepa 3emnun u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJX YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUSL.

JleiicTBUE KUIKOCTHU U ra3a Ha MOrpykKEHHOE B HUX TeJO. BrITasnkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBJIE€HUA raza OT TEMIEPATYPHI.

[lepenaua naBieHuUst )KUJKOCTBIO U Ta30M.
CooOmaromumecs COCyIbl.

I'mapaBanyeckuit mpecc.

[IposiBneHue neicTBUs aTMOCHEPHOTO JTABJICHHS.

e W



6. 3aBUCUMOCTh BBITAJKHBAIONMIEH CHJIBI OT O0BEMa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU XKHUIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIbI BECY BBITECCHEHHOM KUIKOCTH.

8. VYcnoBue maBaHWs TeN: IUIABAaHUE WIM IOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOHN B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHWe BBITATKUBAIOMIECH CHIbL, JEUCTBYIOIIEH Ha TeJo, MOTpyKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBI, AEUCTBYIOIIEN HA TEJIO B dKUJKOCTH,
OT Macchl Tena.

4. OmnbIThl, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

5. KoucTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKM U ONpeleieHue eé
IPY30I0ABbEMHOCTH.

Pa3znen S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pIyar, 6JI0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.
[Ipumenenne mnpaBuia paBHOBECUS pbluara kK OJoOKy. «3osotoe mpaBuiio» MmexaHuku. KITJI
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanundeckast sHeprusi. Kunerndeckas v noreHiuaibHas sueprus. [IpeBpaiienue oqiHOro
BUJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimol.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. Hccnenosanue yCa0BUH PaBHOBECHUS pblyara.

3. WMsmepenune KIIJl HakJIOHHOM MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKON SHEPIHUH.
8 KUIACC

Pa3nen 6. TernuioBble siBJICHUS.

OCHOBHBIE MMOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BellecTBa. Macca u
pa3mepbl aTOMOB M MoJIeKyJd. OmNbITBI, MOATBEPXKJAIONIME OCHOBHBIE  IOJOKEHHS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. (CMayuMBaHWE M KanWULApHbIE sBIIeHHs. TeruioBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHHUS YaCTULL.
Buytpennss sneprus. CiocoObl U3BMEHEHHU s BHYTPEHHEW SHEPTUu: TEIUIoNepeiaya i COBEPIICHUE
paboTel. Buael Teronepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTHh BeELIECTBA. 1€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lmaBneHue W OTBepleBaHWE KPUCTALTHYSCKUX
BEIIECTB. YeibHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHjaeHcauus. McmapeHue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro psuratens. TemioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHU cMaqiBaHUs ¥ KaWILISIPHBIX SBICHUH.

Habmroienne TemnoBoro pacivpeHus Ted.

N3menenne naBieHus ra3a Ipyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTypsl.

Buael Terionepenayn.

Oxnaxx/IeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEIIHUMU CHIIAMHU.

W ooNU A WNPRE

. CpaBHEeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

N
= O

. HaGnronenue kurneuus.

=
N

. HabmoieHue nocTostHCTBa TeMIEpaTyphl MpH TIaBJICHUU.

13. Mojenu TEeImIOBLIX ABUTaTEICH.

Jlabopamopnwvie padbomot u onvimel.

1. OnbITHI MO OOHAPYKCHHUIO NEUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WUJTU caxapa.

3. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.
4. OrmpexaeneHue JaBIEeHUS BO3ayXa B OAJIJIOHE MITIPHUIIA.
5. OneIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCThH JIaBJICHHUS BO3JIyXa OT €ro oOnéMa u

HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka THUIMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMIIepaTypshl.
7. HaGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTare Terjionepeaadu u
paboThl BHEIITHUX CHII.
8. MHccrnenoBanue sBIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOM U TOpsiYeit BOJIBI.
9. OmpeneneHne KOMWYECTBA TEIJIOTHI, IOJTYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeTbiM METAUNIMYECKUM IIUIHHAPOM.
10. Onpenenenue yAaeabHON TEIIIOEMKOCTH BEILIECTBA.
11. VccnenoBaHue mpoiiecca UCIapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
DnekTpusanus Tei. JBa poja 3JIeKTpuYecKuX 3apsaaoB. BzauMoaencTBue 3apsskeHHBIX TEdT.
3axkon Kynona (3aBUCUMOCTbH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYUHBI 3apsA0B U
PacCTOSHUSA MEXY TeJIaMu).



OnekTpuueckoe noje. Hanpssxk€HHOCT anekTpuyeckoro nosist. [IpuHnun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUA DSJICKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHYECKOE, MarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJEeKTpuyeckoe HamnpsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma [ ydacTKa IEMH.
[TocnenoBarenbHOE U MapaIEIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH AJIEKTPUIECKOro ToKa. 3akoH [[koyns—JIeHna. DnekTpuieckue e
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHuThl. B3amMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHUe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporernepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPruu. OJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia 2JIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOoCcTaTUYECKast HHTYKLIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsA0B.
[IpOoBOTHUKY U AUDIIEKTPUKHU.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKU TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepenue cuiibl TOka aMIepMeTPOM.
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. I3MepeHue 31eKTpUUECKOro HapsyKEHUSI BOJIBTMETPOM.

[EY
D

. PeocraTt 1 MarasuH cOnpOTUBIICHUN.

. BzanMoielicTBre MOCTOSSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs TOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.
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. MarauTHoe moJje Toka. DJIeKTPOMArHuT.

N
o

. JlelicTBue MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MIOCTOSHHOTO TOKA.

. UccnenoBanue sBieHUs 3EKTPOMarHiTHON MHTYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTD HaIpaBJCHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHUSI.

N NN NN
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. DIEeKTpOoreHepaTop NOCTOSIHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimel.

OnBbITH MO HAOTIOIEHUIO IIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COTIPUKOCHOBEHUHU.

HccnenoBanue neiCTBUS DIEKTPUIESCKOTO OIS HA IPOBOJIHUKH U TUIIEKTPUKU.

CoOopka u mpoBepKa padOThI AMEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHHue CUIIbI TOKA.

W3mepeHue u peryupoBaHue HalpsHKeHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia cI0KE€HUS HAPSHKEHUH MPU TOCIEI0BAaTEIbHOM COSAMHEHUH JIBYX
pPE3UCTOPOB.

9. Ilpomepka mpaBuia JJIsl CHIBI TOKA IIPU MapaUICTLHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HAYILETO Yepe3 JIaMIIOUKY, OT HallpsDKEHUS Ha
HEW.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.

15. 3y4yeHre MAarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU U
pa3/esieHuu.

16. UccrnenoBanue qEeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

ok wnNRE

17. OneIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI KaTYLIKU C TOKOM U
MarauTa OT CHUJIbI TOKA 1 HAlIPpABJICHUA TOKA B KaTYIIIKC.

18. M3yueHue AecTBHSI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. Usmepenune KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OneITel 1O HUCCIICA0OBAHUIO SBJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIIHUU: HUCCICAOBAHHUC
W3MCHEHUH 3HaUCHUS U HaIlpaBJICHHUA UHAYKIITUOHHOI'O TOKaA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWKECHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKeHHE. HepaBHOMEpHOE
NpsMOJINHEHOE JBM>KeHHE. CpelHssi M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE qBUkeHne. CBoOoaHOE mageHne. OnbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYKHOCTH. [lepuon u wactora oOpamenus. Jluneinas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepsbiii 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnmn
CyNEPNO3ULMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJIa TPECHUS
MIOKOS1, APYTHE BUABI TPEHUS.

Cuna TsKECTH W 3aKOH BCEMHPHOTO TATOTCHHs. YCKOpEHHE CBOOOJHOTO TMAICHHS.
JBuwxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U ieperpy3Ku.



PaBHOBecue MaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEINIEHHON OCBIO BpameHus. MomeHT cuisl. LleHTp Tsokectu.

Nmnynse tena. M3menenune mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeakTuBHOE IBHKEHUE.
Mexanudeckas paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPrUuu

n paGOTBI. HOTGHI_II/Ia.HBHaH SHEprud TCJIa, MOAHATOrO0 HaJd MNOBCPXHOCTHLIO 3CMIIM.

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIrUHU.

Hemoncmpayuu.

1. HabmromeHue MEXaHUIEeCKOTO IBMKEHHS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCYETA.

2. CpaBHeHME MyTeH W TPACKTOPHUM JIBHXKEHHS OJIHOTO M TOTO K€ Tela OTHOCHUTEIbHO
pPa3HBIX TENI OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS TPSMOJIMHENHOTO IBH>KCHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBH)KCHMUS.

5. HaGnropenue OBUXKECHHS TEa 110 OKPYKHOCTH.

6. HaOnroneHune MexaHMYECKHX SIBICHUH, MPOUCXOIANINX B ccTeMe oTcuéTa «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KCHUU OTHOCUTENILHO KaOuHeTa (U3UKH.

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

8. HalGnroneHue paBeHCTBA CUJI TP B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tena Npu YCKOPEHHOM JIBHXKCHUHU.

10. IIepenaya ummyibca pu B3aUMOJCUCTBUU TEIL.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aUMOACHCTBUHU.

13. CoxpaHeHue UMITYJIbca MPU a0COJIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGmroienne peakTUBHOTO JIBVKCHHUS.

15. CoxpaHneHre MEXaHUYEeCKOI SHEPTHH MTPU CBOOOTHOM HaICHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU MIPHU JABUKEHUU Tella MO IeUCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTtpyupoBaHue TpakTa Uisl pa3srOHA U JAJbHEHIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapPUKA WM TEJIEKKH.

2. OmpeneneHue CpeaHEH CKOPOCTU CKONBXKEHUS OpyCKa WM JBYIKCHHS IMIApPHKa TI0
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpPEHMs Tella IMPU PABHOYCKOPEHHOM JIBM)KEHMHM [0 HAKJIOHHOM
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rHIOTE3bI: €CIIH MPU PABHOYCKOPEHHOM JBHKCHHUH 0€3 HAYaIbHON CKOPOCTH
IIYTH OTHOCATCS KAK PSJL HEYETHBIX YHCET, TO COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHHS OT CHUJIbI HOPMaJbHOTO
JTABJICHUSI.

7. OmnpeneneHne Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. OmnpeneneHune KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JABWKEHMHM Tela IO

TOPU30HTAIBHON MOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAaHUEM
HETOJIBIYKHOTO U MOJIBIKHOTO OJIOKOB.

11. M3yueHune 3aKk0Ha COXpPAHEHUsS] SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUsA U BOJIHBI.

KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acTOTa,
aMIuTyna. MaremMaTud4ecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpalneHue 5sHEprum mnpu
KOJ1e0aTeIbHOM JIBHKCHUU.

3aryxatomue Konebanus. Beinyxnenasie konebanus. Pesonanc. MexaHu4ecknue BOJIHBI.
CaoiicTBa MexaHM4eCcKuX BOJH. [IpoponpHbIe U onepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnpocTpanenue npooibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

uihwnNe

Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTUYECKHI PE30HAaHC.
Jlabopamopnuvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MIEprUoIa KoaeOaHU MAaTeMaTUYECKOTO MAasiTHHUKA.
2. OmpeneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI MTPYKMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TepHoJa KoieOaHWN IMOABEIIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPYKUHHOTO MasTHHKAa OT Macchl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHWil Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpysa.
6. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb NIepro/ia KoJIeOaHUii MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHUs: CBOOOTHOTO Ma/ICHUS.
Pa3nen 10. Di1eKTpOMAarHUTHOE 10J1€ M JIEKTPOMATHUTHbBIE BOJIHBI.
DNEKTPOMAarHuTHOE T0Jie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBAa 3JE€KTPOMArHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHBIX BOJH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOUIBHOTO TenedoHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.
JlyueBas moxenb cBera. Mcrounuku cpeta. [IpsMosMHETHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.
[Ipenomnenue cBera. 3aKoH npenomiieHus cBeTa. [lonHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp3oBaHue NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.



Jlunza. Xox nydeir B smu3e. OnThyeckas cucreMa (oroammapara, MHUKPOCKOMa H
Teneckona. ['ma3 kak ontudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cll0KEHHE CIIEKTPAIBHBIX 1[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

ONTUYECKUN CBETOBO/I.

Xon yueit B coOuparomeit JuHse.

Xop JIydeil B paccenBarolle JIMH3E.

[Monmyuyenne n300paskeHMit ¢ TOMOIIBIO JINH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Mopens riasa.
11. Pa3nosxeHue Genoro cBeTa B CIEKTP.

12. TToydenue 0enoro cBera MpH CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopuwie pabomol u onvimel.

1.
2.
3.

Nowu s

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIyda OT yIJia TaeHHs.
W3yueHne XapaKTepUCTHK H300paKeHUs TIPeIMETa B IJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCHMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia MajeHHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

[TonydeHnue n300paxeHuii ¢ MOMOIIBIO COOUPAOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMnBITHI TIO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITEl IO BOCIPHATHIO I[BETA MPEIMETOB TPU WX HAOJIIOJCHUHM Yepe3 IBETOBHIC
(UITBTPBHIL.

Pasznen 12. KBanToBble sIBJIeHUA.

OmnsiThl Pesepdopna n nmanerapuas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIie CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uznmydeHus. CTpoeHHWe aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PagnoaxtuBHble mpeBpainenus. Ilepuop
noJiypacnajaa aTOMHBIX siJiep.

SlnepHble peakuyu. 3aKOHBI COXPaHEHHUS 3apsS0BOIO0 U MacCCOBOTO YHMCEN. DHEPTUS CBA3U
aTOMHBIX s7ep. CBsA3b Macchl U 3HEprun. Peakuuu cuHtes3a u nenenus saep. lcrouHnku sHeprun
Connua u 3BE31.

Snepnas sHepreTuka. JIeHCTBUs paJuOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.
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CrexTpsl U3JIy4eHHUS U TOTJIOLIEHHUS.

CrieKTpbl pa3aMuHbIX I'a30B.

CnexTp BogOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyYCHUM.

Perucrpanus nznydeHus: IpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaGmoneHue CIUIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3IY4YCHUSI.



2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPIMM YacTHUIBI MO TOPMO3HOMY NyTH (MO

¢dororpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpHUTENTEHO-0000IIAOIIMI MOYJTh MIPEIHA3HAYCH ISl CHCTEMAaTHU3aIlui U 0000IICHUS
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITENILHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
Gbu3KKY, a TakKe VIS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (U3HKE s
00ydJaronuxcsi, BEBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu n3ydeHnr 1aHHOTO MOAYJISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI €S TEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  MEeTalpeIMeTHBIX
IUTAHUPYEMBIX PEe3YJIbTaTOB OOy4eHHs, (POPMHUPYETCSI ECTECTBEHHOHAy4YHAash T'PaMOTHOCTH:
OCBOEHHUE HAYYHBIX METOJIOB UCCIIEIOBAHMUS SIBJICHUHN MPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OOBACHATH (PU3NUECKHE SBJICHUS, TPUMEHSSI IOJyYeHHbIE 3HAHUS, PelIaTh 3a/1a4, B TOM YHUCIIE
KaueCTBEHHBIC U KCTICPUMEHTAIbHBIE.

[MpuHIMNHATEHO ASSITENTFHOCTHBIN XapakTep JaHHOTO pasjiena peaan3yercs 3a cuéT Toro,
4yTO 00yUaromnecs BHIMOIHSIOT 3aaHusl, B KOTOPbIX UM Ipe/jiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (GPU3HUECKUE SIBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJBI MCCIEAOBAHUS (U3UUYECKUX SBICHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUECHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB 3HEPTHUU HA OCHOBE 3aKOHA
MPEBpAICHHS] U COXPAHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKn Ha ypOBHE OCHOBHOTO o0O0Iero oOpa3oBaHMsl HaIpaBiIeHO Ha

JOCTHIKCHUE TIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUS Y

oOyudaromerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

— MpOSBICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSHHIO POCCHICKOHN (pusnueckoit
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSM POCCUICKUX yUEHBIX-(U3UKOB,;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYUMBIX M ITHUYECKUX
npo0JieM, CBA3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTUKEHUHN (PU3NKU;

— OCO3HaHHE BaXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIIUTAHMSI:

— BOCHPUATHE ACTETHYECKUX KAa4yeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

— OCO3HAHME LEHHOCTU (PM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIIEH COCTABIAIONIEN KYJIbTYpPHI;

— pa3BHUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOYYHS:

— OCO3HaHUE [IEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IMpaBMJI 0€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTrax, C AIEKTPUUECKUM U
TEIUJIOBBEIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

— cpopMHpOBaHHOCTH HaBBIKA Pe(ICKCHH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TAKOTO K€
IpaBa y Apyroro 4eioBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

— aKTUBHOE y4yacTHE B pPEIICHUU MPaKTUUYECKHUX 3a7ad (B pamMKax ceMbd, 00pa3oBaTeNbHOI
OpraHu3aIliy, TOPoAa, Kpas) TEXHOJIOTUYECKON U COITMAIEHOM HAMTPAaBIIEHHOCTH, TPEOYIONTNX
B TOM YHCJIe U GU3HUECKUX 3HAHMIA,

— UHTEpEC K MPaKTHYECKOMY U3y4YeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

— OpHUEHTalus Ha MpUMEHEHHE (PU3WYECKUX 3HAHWM A pelieHus 3axad B o0JacTu
OKpY>Kalolllel Cpe/ibl, INIAHUPOBAHMS MIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN 1JIs
OKpY>Karollen Cpeibl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTell UX peleHus;

8) ajanTannu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TPU BBINOJIHEHUH HCCIEIOBAaHUI M TMPOEKTOB
(bu3MUeCKOil HAPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

— moTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHucie (OPMYIHpPOBATH HJICH,
MOHSATHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;



® — OCO3HaHME JePHUITUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHUPOBAHUE CBOETO PAa3BUTHUS B MIPHOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUMH;

® — CTPEMIICHUE aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU IIPUPOIBI, O6I_HCCTB3 N DKOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM q)HBI/ILICCKI/IX 3H3.HPII>1;

® — OIICHKAa CBOMX JECWCTBUH C YYETOM BIIMSHUSA HA OKPYKAIOUIYIO CpEly, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOGHHS TpOrpaMMbl TIO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT chOpMHPOBaHBI MeTamnpeaMeTHbIEe pe3yabTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISABIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHIA);
yCTaHaBJIMBATh CYLIECCTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 00001IeH s
Y CPaBHCHHS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

BBISBIISITh TPUYMHHO-CIIECJICTBEHHBIE CBS3M NPU HM3YyYeHUU (PU3MUYECKUX SIBICHUN WU
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEINYMH;
CaMOCTOSITEIIbHO BEIOMPATH CIIOCO0 perieHus yaeOHou pu3nyeckoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHHs, BbIOOp HauboJee MOIXOAIMIEro ¢ y4EToOM
CaMOCTOSATENIFHO BBIACTICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBareJnLCKHe AeHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOJNTH IO CAMOCTOSATEIIFHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOKHBIN (QU3NIECKUH
9KCIIEPUMEHT, HEOOIbIIOe NCCIIeI0BaHNE (PU3NIECKOTO SIBICHHS;

OLIEHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
MCCIIEZIOBAHMS WITM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
IPOBEIEHHOTO HAOIIOACHUS, OIIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JTaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATION0KEHUSI 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

NPUMEHATh Pa3NUYHBIE METOJbI, MHCTPYMEHTBI M 3alpOoChl NPH IOUCKE M OTOOpE
UH(OPMALIMY WU TaHHBIX C YYETOM MPEIOKeHHON yueOHOM (hru3nyecKkoi 3a1a4u;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THYHBIX
BUJOB U (pOPM IPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEACTaBICHHUS HHOOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKoil 1 UX KOMOUHALIUSMH.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBUA:

B XO0/€ OOCYXIEHHs Y4eOHOro MaTepualia, pe3yiabTaTOB JIAOOPATOPHBIX padOT H
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI M BBHICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4d U MMOAepKaHue 0JIaroKenaTeIbHOCTH OOIIEHS,
COTIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
OOHapY)KUBATh Pa3IMYME U CXOJICTBO MO3HIINH;

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

NyOJIMYHO  TPEACTaBISITh  PE3yJAbTAThl  BBITOJHEHHOTO  (U3UYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON U WHIAMBHyaTbHON pabOThI IpH
PEIICHUH KOHKPETHON (hU3UIECKON MPOOJIeMBI;

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JCHCTBHS MO €€
JOCTIDKEHUIO: PACIPENENIATh POJIH, 00CY)KAATh MPOILECCH U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBITIOJHATh CBOKO YacTh PabOTHI, AOCTUTAss KAYeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSTEITHHO
c(hOpMYyIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHble YHHUBEpPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYAIHsIX, TPEOYIOIINX ISl PeIICHUs
(¢u3nUecKux 3HAHUH;

OpUEHTUPOBATHCSA B PA3IMYHBIX MOAXOAAaX NPUHSATHS pEIICHHH (MHIWBUIYaTbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUIN TPYIIION);

CaMOCTOSITENIbHO COCTABJISITh aNTOPUTM pelIeHUs (U3MYECKON 3aJaydl WIW TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeAiaraéMble BAPUAHTHI PEIICHUH;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/JICKT:

JlaBaTh aJICKBATHYIO OLCHKY CUTYAIlMH U MPeIaraTh IuiaH e€ N3MEHEeHNS;

OOBACHATH MPUUNHBI JOCTHKEHUS (HEAOCTHIKEHUS ) pE3yIbTaTOB ESITEINbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHBEI B JICATEIBHOCTh (B TOM YHCIIE B XOJ BHINOJHEHUS (prU3ndIecKoro
WCCJIEJIOBAaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHMBIIMXCS
CHUTYaIMi{, yCTAHOBJICHHBIX OIINOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejIoBeKa B XOJE CIOpa WM JAUCKYCCHH HAa HAyYHYIO
TeMY, HOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JPYyTrOro;

NpU3HaBaTh CBOE NpPaBO Ha OMMOKY NPH pemeHnd (U3NYecKuX 3a1ad MM B
YTBEPXK/ICHUSX HA HAyYHbBIC TEMBI U TAaKOE JK€ TPaBO JAPYTOTO.



INPEJIMETHBIE PE3YJIBTATbBI

K xonimy oOyueHust B 7 Kjacce MpEeIMETHBIC Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

UCTIONb30BaTh TOHATHS: (U3UYECKUE M XUMHUECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYyJa,
arperaTHbIe COCTOSIHUS BeIlecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, IMPSMOJUHEHHOE),  TpaeKTopus,
paBHOACHCTBYIOIAsT cuia, Aedopmanus (ympyras, IUIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIUECs COCY/IBI;

pasnuyath siBieHus (auddys3us, TenIoBoe ABMKEHHE YaCTHIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBH)KEHUE, WHEPLHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpaIlEHUs, IIepelada JaBJICHUS TBEPABIMU TEIAMU,
KHUIKOCTSIMM M Ta3aMu, aTMoc(epHOe JaBlieHHE, IJIaBaHUE TeJ, NPEBPALICHUs
MEXaHUYECKOI 3HEPTUM) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B
TOM 4ucie (pU3MYecKue SIBICHUS B TMPUPOIE: MPUMEPHI ABMKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOM IPUPOJE, NEHUCTBUE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MAaBICHHS Ha XHUBOW OpPraHU3M, IUIaBaHHE pPbIO,
pblyaryd B Teje 4esOBEeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7ady B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HUECKUX SIBICHHI;

OIMCHIBATh U3YUYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUSA, UCIIONb3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC TEJIa, CUJIA TPEHUS, 1aBlIeHuE (TBEPIOTO
Tena, KUAKOCTH, ra3a), BBITAJIKMBAIONIAs CUJa, MEXaHUYecKass paboTa, MOIIHOCTD,
IUIEY0 CHJIbI, MOMEHT CHJIbl, KO3(PQUIIMEHT TMOJEe3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass U MOTEHLHaJIbHasl YHEprusi), MpH ONHMCAHWU MPAaBWIBHO TPAKTOBATH
(bu3nUeCKUil CMBICIT UCTIOIB3YEMBIX BEJTMUNH, UX 0003HAYCHUS M €IUMHUIIBI (PU3MUECKUX
BEJINYMH, HAXOAWUTh (OPMYIIbI, CBSA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIHYUHY C
OPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKU H3YUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3HUECKUE SABICHUS M IPOIIECCHI, UCIIONB3YsI TPaBUia
CJIOKEHHUs cuII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBeCHs pblyara (0OJ0Ka), «30JI0TOE TMPaBHIO» MEXaHUKH, 3aKOH
COXpaHEHMSI MEXaHWYECKOW 3HEpruH, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa U 3aMUChIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSICHATD (pU3HUECKUE SBICHUS, IPOLIECCHI U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  NPaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3MUYECKHX 3aKOHA WK
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aud B 1—2 JCHCTBUA, WCHOJIB3YySd 3aKOHBI M (HOPMYIIBI,
CBsI3bIBaIOIIME (PU3NUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a]Ja41 3aITUCHIBATH
KpaTKOe YCJIOBHE, MOACTaBIATh (hpU3MUecKue BEeNWYMHBI B (OPMYIBl U MPOBOJUTH



pacuéThl, HAXOIUTh CIPABOYHbIE JlaHHBIE, HEOOXOIUMBIC [UIsl peElIeHUs 3anad,
OIICHUBATH PEATMCTUIHOCTH MOTYICHHON (PU3HUECKON BETUINHBL;

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH IIPU MOMOIIH (GU3UYECKUX METOJIOB,
B OIMCAaHUU HCCIECNOBAHUS BBIACIATH IPOBEPSEMOE TMPEANOIoKeHUe (THIIOTE3Y),
pa3ianyaTh ¥ UHTEPHPETUPOBATH MOJYYEHHBIH pe3yibTaT, HaXOAUTh OIIMOKU B XOJE
OTIbITA, JIEAaTh BBHIBOJIBI 110 €T0 Pe3yibTaTaM;

MPOBOJMTH OMBITHI IO HAOIIOMCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Ten: (opMyaHpoBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHNUS, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHATH TPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEéMa, CUIIbI U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M MU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCIIEAOBAHUE 3aBUCHUMOCTH OJAHOW (DU3WYECKON BEITUYHHBI OT JIPYroMl C
HCIIOJIb30BaHUEM IMPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILErOCs
Tela OT BPEMEHU JIBWKEHUS Tella, CHJIBI TPEHUSl CKOJIBKEHUs OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMAAH
CONPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIICH
CuiIbl OT O0OBEMa TMOTrpYXKEHHOM YacTH Tela W OT IUIOTHOCTH IJKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHH pPAaBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIECNOBAaHUS, COOMpAaTh YCTAaHOBKY H  BBIMOJIHATH
U3MEpEHUs, CIeAysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATH Pe3yibTaThl MOTYyYCHHOU
3aBHCUMOCTH (PU3MUECKUX BETMYHMH B BUJIE IPEAJIOKEHHBIX TaOIULl U TpaduKOB, IeaTh
BBIBO/IbI 110 pe3YJIbTaTaM UCCIIEIOBAHMUS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIHYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuja TPEHHUS CKOJIBKEHHS, JaBJIICHHE BO3/yXa,
BBITAIKMBAIOIIAsl CUJIa, JEUCTBYIOIIAs Ha TMOrPYXKEHHOE B IKUAKOCTh TEJO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEITOKCHHOU
MHCTPYKLUU: MIPH BBINOJIHEHUN U3MEPEHUN cOOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOM BEIMYUHBL;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, OapOMETp, phldyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM Ha WX OMHCAHUS (B TOM YHCJE: TOMIIUITHUKH, YCTPONCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHHA M HEOOXOIUMBIC
¢duznUYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMPUMEPHl (HAXOMUTh HWHPOPMAIUMI0 O TMpHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU sl OOECTeueHUs
0e30macHOCTH TpPH OOpalleHUuH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOro TOBEIEHUS B
OKpYXKarolleH Cpee;



OCYILECTBIIAATh OTOOP HMCTOYHUKOB HH(OpManuu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCs 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIZCIATH HH(POPMALIHIO, KOTOPast SBJISAETCS MPOTHBOPEUYUBON
WJIH MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBITOJHEHUN YYEOHBIX 3a/JaHUIl Hay4yHO-IOMYJISIPHYIO JINTEPATYpy
($U3UUECKOro coaepKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUU U3 OJHOU
3HAKOBOU CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (pu3nyeckoro cofepkaHus, B TOM 4ucie MyOIuyHO AeaTh
KpaTKhe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALEN;

IIPY BBINOJIHEHUH Y4E€OHBIX NTPOEKTOB M UCCIIEAOBAHUI pacrnpenessaTh 00A3aHHOCTH B
IPYyIIE B COOTBETCTBUH C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTH 3 BBIIIOJIHCHUEM IIIaHA
NeHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K xonimy oOyueHusi B 8 Kjacce mpeaMETHBIE Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMsI BELIECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBILICHHBI M HEHACBILIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHAA
DHEPIHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBIN JIEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
110JI€, TPOBOJHUKHU U AUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUH TOK, MATHUTHOE ITOJIE;
pasinyarh sBIE€HUS (TEIUIOBOE pacIIMpEHHEe U cXkKaTue, TeIlonepenada, TEIuIoBOe
paBHOBECHE, CMAauMBaHME, KalWUIIPHBIC SBICHHs, HCIApEHUE, KOHJIEHCAlMs,
IUIABJICHUE, KpUCTAJIIN3aLus (oTBepaeBaHue), KWIICHHE,  TeIulonepeaada
(TerUIONpPOBOJHOCT, KOHBEKIMS, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3aps0B, ACUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, ACUCTBHE MAarHUTHOTIO IOJISI HA NMPOBOJHUK C TOKOM, DJEKTPOMAarHUTHAs
UHAYKIUSA) 10 ONHCAHUIO MX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpHUCTALUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIEKTPUUECKUE SABJICHUS B aTMOC(epE, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nojie 3emiu, peid moaocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3eMile, MOJISIpHOE
CHUSIHME, TPH OSTOM TMEPEBOAMTH MPAKTUUYECKYIO 3ajady B Yy4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUM;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAsS OHHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAas TEIUIOTa IUIABJICHHSA, YACIbHAs TEILIOTa
napooOpa3zoBaHMs, yAEIbHAs TEIJIOTa CrOPaHHs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JEHCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIIAJKHOCTH BO31yXa, JICKTPUYECKUN
3apsj, CHJIa TOKa, SJIEKTPUYECKOE HANPSYKEHUE, CONPOTHUBIICHUE TPOBOJHNKA, YIEIbHOE



COTIPOTUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOr0 TOKA), IPU OMHCAHUU
MPABUJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCIOIB3YEMBIX BEIHYWH, 0003HAUYCHUS U
eAVHHUIBl (U3NYECKUX BEIWYMH, HaXOIUTh (QOPMYJbI, CBS3BIBAIOIINE JAHHYIO
¢u3nyecKyl0 BEIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH IpadUKH HM3y4YECHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapakTepu30oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpHUU CTPOEHUS BEIIECTBA,
IPUHII CYNIEPIIO3UINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa,
3akoH OMma 14 y4yacTka 1enu, 3aKkoH J[xoyns—JIeHna, 3akoH coXpaHEHUs SHEPTUH, TPU
3TOM /1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaT€MaTUYeCKOe
BBIPAKECHHUE;

OOBSICHATH (hU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTYaIUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh NPUUUHHOCIIEICTBEHHBIC
CBSI3U, CTPOUTH O0BACHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ ONOpoi Ha 1-2 M3ydeHHBIX
CBOMCTBA (PM3UUYECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7aud B 2-3 JCHCTBUA, HCIOJB3YySd 3aKOHBI M (HOPMYIIBI,
CBsI3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a]Ja4l 3aITUCHIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JUIsl pElleHUs 3a7add, BHIOMPATH
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIE JUIS €€ PEIIeHUs, TPOBOAUTH PACUETHI M CPABHUBATH
MOJTy4YEeHHOE 3HaUCHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH IPH MOMOIIH GU3UYECKUX METOJIOB,
UCIIOJIb3YSl OINKMCAHUE UCCIECNOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONOKEHHE,
OLICHUBATh MPABUJIBLHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, JI€7aTh BHIBOJIBI;
MPOBOAMUTH OMBITHI MO HAOIIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUSI U HATPEBAHUS IIPU U3IYUYECHHUH OT LIBETa
U3yJyaroulel (morjaomaroneii) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAgu €€ TMOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3alisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TOJISI
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (opMyJIupoBaTh MPOBEpPSEMbIe MPEANOIOXKECHHUs, COOMPATH
YCTAaHOBKY M3 TPEUIOKEHHOTO0 O0OpyIOBaHUS, ONUCHIBATH XOJ ONbITAa H
(dbopMyITHUpPOBaTh BHIBOIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHHS] TEMIEPATYphbl, OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HKCIOIh30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
(¢U3MUeCKUX BEJIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJHOW (DU3NYECKON BEITUYHHBI OT JIPYroil C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAU MOMEPEYHOI0 CEYEHUsI M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOJIHUKE,
UCCIIEOBAHKUE II0CJIEI0BAaTEIbHOIO U MAapajlIeIbHOIO COEIWHEHUN IPOBOJHUKOB):
IUIAHUPOBATh UCCIENOBaHUE, COOMPaTh YCTAaHOBKY M BBINOJIHATh MU3MEpPEHUs, CIeays
MpeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNuIl ¥ TpadUKOB, IETaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;



® T[POBOJIUTH KOCBEHHbIE M3MEpeHMs] (PU3NUECKHX BeIHUYUH (yAelbHas TEIIOEMKOCTb
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEpPEHHs,, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEHys
MPETIOKEHHOW HHCTPYKIIUHU, ¥ BBIYUCIISATH 3HAYCHUE BETUYHHEI;

e coONIOIaTh TMpaBWJIa TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
obopynoBaHueM;

®  XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOW Ha MX OmucaHusd (B TOM YHCIIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETpP, BOJBTMETP, CUETUYHUK AIIEKTPUUYECKOU
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEIOXPAHUTENH, 3JICKTPOMArHHUT, 3JIEKTPOABHIaTEIh
MOCTOSIHHOTO TOKAa), HWCIHOJb3ysd 3HAaHUS O CBOMCTBaXx (U3MUYECKUX SBICHUH U
HeoOXoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI BJIEKTPUYECKHUX IIeTel ¢ MOCIEeOBATEIbHBIM U MapajuleIbHBIM COCTUHECHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUYECKUX LIETICH;

® TPHUBOAWTH TPUMEPHl (HAXOAWTH HWHPOPMAIMIO O TPUMEpPax) MPAKTUIECKOTO
UCIONIb30BaHUsl (M3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbS M COOJIOACHUS HOPM SKOJOTHYECKOTO TIOBEJCHHUSA B
OKpYXKaroIlEeH Cpee;

®  OCYIIECTBIISATH NOMCK HH(OpManuu GU3NYECKOT0 coepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U MyTEM CpaBHEHMS JONOJIHHUTEIBHBIX HCTOUYHUKOB BBIJIENIATH
uH(pOpMalLIKI0, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

® CIOJIb30BATh NP BBHINOJIHEHUN YU4EOHBIX 3aJaHU HAy4YHO-TIONYJSPHYIO JTUTEPATYPY
buznyecKoro coiep kaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMi KOHCIIEKTHPOBAHMS TeKCTa, MpeoOpa3zoBaHus HHGOpMaLKUU W3 OTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJbKUX HMCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM UHCIIE
nyOIMYHO  TPEJCTaBISATh  PE3yabTaThl MPOCKTHOW WM  HCCIeI0BaTEeNIbCKON
JESTeNIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJB30BaTh M3yYEHHBIN MOHATHIHBIN anmapar
Kypca (pHU3UKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH;

® [IpU BBHINOJHEHHH Y4YEOHBIX TNPOEKTOB M HCCIEAOBAaHMNA (U3NYECKUX IPOLECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMH 33JadyaMH,
CIICIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTh  TPYIIbI, BBICTPauBaTh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, POSBIISAL TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K xonmy oOydenus B 9 kjacce nperMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:

® CMOJNBb30BAaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTo IBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TpEHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh U MEPerpy3KH, LEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Tella, paBHOBECHE,



MeXaHW4YecKhe KoyiebaHUsi U  BOJIHBI, 3BYK, UH(GpPa3ByK M  YJIbTPa3BYK,
SJICKTPOMArHMTHBIC BOJIHBI, IIKAJId 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6.HI/I30pyKOCTI: u
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TMOTJONIeHus, anbda, Oera- M Tramma-
U3ITyYeHUs, U30TOIBL, SiZiepHasi JHEPreTHKa;

pa3ianyaTth SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE Ma/IeHUE TEJ, pABHOMEPHOE
JABHUKCHHUC 1o OKPYXHOCTH, BBaHMOHeﬁCTBHe TCII, PCAKTUBHOC JABUMIXXCHUC,
KosiebaTenbHOe JBI)KEHHE (3aTyXalollue W BBIHYKICHHBIE KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBIDKCHHE, OTpaXX€HHE 3BYKa, MPSIMOJIMHEHHOE pPAaCIpOCTpaHEHUE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE
0ermoro cBera B CIEKTP M CIOKEHUE CIEKTPAIBHBIX I[BETOB, JTUCIIEPCUSI CBETA,
CCTCCTBCHHAA paJuOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHEWYaToro CIICKTpPa I/I3J'Iy‘-IeHI/I$I) 10
OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3HYecKoe SBICHHUE;

pacrio3HaBaTh NMPOSBICHHE U3YYCHHBIX (DU3MUYECKUX SBJICHHUN B OKpY’KaroIieM Mupe (B
TOM uucie (U3NUecKue SBIEHUS B MPUPOJIE: MPUIMBHI U OTJIUBBI, JBH)KEHUE TJIaHET
ConHeuHOU cUCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, CeiCMHUYECKHE BOJIHBI, ILYHAMH, 3XO0, NOBCTa TCII,
ONTUYECKHWE SABJIEHUS B  MpHUpoAE, OHOJOTMYEecKOoe  JeHCTBUE  BUIUMOTO,
yIbTPapuOIETOBOIO M PEHTTEHOBCKOTO M3JIYYE€HUH, €CTECTBEHHBIN paJnOaKTHUBHBIH
(GOH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE H3JIy4Y€HHE NPUPOAHBIX MHUHEPAJIOB,
JeICTBUE palMOAaKTUBHBIX U3JIy4EHUM Ha OPraHu3M YeJ0BEKa), IPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bU3UYEeCKUX SIBICHUM;

OMNMUCBIBATH U3YYCHHBIC CBOICTBA Tel U (bH3I/I‘IeCKHe SIBJICHUS, UCIIOJIb3YA (bH3I/I‘IeCKHe
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IMPHU HEPaBHOMEPHOM JBM)KECHHH,
YCKOpEHUE, MepeMeIlleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHsI, CHJIa YIIPYTOCTH,
CuJia TAKCCTH, YCKOPCHUC CBOGOI[HOFO naacHus, BEC TCjia, UMITYJILC TCJid, UMITYJILC
CHUJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUATIbHAS SHEPIHsl Teja, MOAHITOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CHKATOM MPYKUHBI, KHHETUYECKast
SHEPTrHs, IOJIHAasA MCXaHUYCCKasd SHCPIrus, ICpUuoa U 4aCToTa KOHGGaHHﬁ, JJINHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNNb MPEIOMIICHHS CPEIbI),
IPU ONKCAHUU MPABUIBHO TPAKTOBATh (HPU3MUECKUN CMBICI UCHOJIb3YEMbIX BEJIUYMH,
0003HaYeHHs] U €AUMHUIBI (PU3MUYECKUX BEIUYHMH, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BETUYMHAMHE, CTPOUTH I'parKH N3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHUHH;

XapaKTepu30BaTh CBOMCTBA Tej, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3Yys 3aKOH
COXpPaHCHUA SHCPruM, 3aKOH BCCMHUPHOTO TATOTCHHA, MPUHIUIT CYICPIIO3UIHUU CUII,
MPUHLINI OTHOCUTeNbHOCTH ["anunes, 3akoHbsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPaXEHUS U TMPEIIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsAJ0BOr0 HU
MacCOBOTO YUCEI IIPHU SIIEPHBIX PEaKIHSIX, IPU STOM JaBaTh CJIOBECHYIO ()OPMYIUPOBKY
3aKOHA U 3aIlMChIBATh €T0 MAaTEMATHUECKOE BBIPAKCHHCE;

OOBSACHATh (PpU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallUll  NPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  [IPUYUHHO-
CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHNUE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—



3 W3YyYECHHBIX CBOWCTBAa (U3MYECKUX SBJICHUM, (PU3NUECKHX 3aKOHOB WIJIU
3aKOHOMEPHOCTEH;

pewath pacyéTHbIC 3aaud (ONMUpAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIIOBUSL 3a/ladydl 3alUChIBaThb KPaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOIUTH PACUYETHl W OICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
bU3HYECKOI BETUYNHBL;

pacro3HaBaTh IPOOJIEMbl, KOTOPHIE MOKHO PELIUTH IPH MOMOIIH GU3UYECKUX METOJIOB,
UCTIONB3Yysl OINUCAaHME UCCIENOBaHMS, BBIACIATH IMPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHUBATh MPaBWJIBHOCTh TMOpSIKA IPOBEIEHUS HCCIEAOBAHUS, MENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJIUTH OMNBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HproToHa, 3aKkoHa COXpaHEHHS SHEPTUHU, 3aBUCUMOCTD
nepuoJia KojebaHuil Mpy>KMHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHH, MPSMOIMHEHHOE PaclpoCTpaHEHHE
CBETa, pa3iokKeHHe OeI0ro CBeTa B CIEKTP, U3yUYEeHHE CBOWCTB N300pakeHNU B IIJIOCKOM
3epKaJie U CBOMCTB HM300pakeHHUs TpeaMeTa B coOuparomied JuH3e, HaOIoJAcHUE
CIUIOIIHBIX ¥ JIMHEHYaThIX CIEKTPOB M3JIYYEHHUs): CaMOCTOSTENbHO coOUparth
YCTAHOBKY U3 HM30BITOYHOTO Habopa 00OpyIOBaHMS, ONUCHIBATH XOJ OIBITa M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTh NPHU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHMM, OIpenessis cpenHee
3HAUYCHHE H3MepsieMoil BenuM4MHBI ((HOKYCHOE pPACCTOSHHE COOWparomel JIMH3HI),
000CHOBBIBATH BEIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKECHUN
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHHi MaTeMaTHYECKOr0 MasiTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)KEHHUS CBETAa OT YIJIa MaJCHUS U yIJia MPeJoOMIIEHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAaHUE, CAMOCTOATEIbHO COOUpaTh YCTaHOBKY,
(GUKCUpPOBaTh pPE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (DPM3WYECKHX BEJIMYUH B BHJIE
TabNuI ¥ TpaduKOB, IETaTh BHIBOIBI MO PE3yIbTaTaM HCCIICIOBAHUS;

IPOBOJAUTH KOCBEHHbIE H3MEpPEHUS (U3MUECKUX BEIUYMH (CpPelHsis CKOpOCTh H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO Ma/ieHus,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHWuyeckas padbora u
MOIIIHOCTb, YaCTOTA U MEPHO/] KOIeOaHUI MaTEMaTUYECKOT0 U MPYKUHHOT'O MaATHUKOB,
ONTHYECKas cuja coOuparomeil JUH3bI, paJuOAKTHBHBIM (OH): TUIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIOJIHATH HM3MEPEHHS,
clenys IpeIoKEHHOW HHCTPYKIINH, BEIUUCIISITh 3HAYCHUE BEJTMUMHBI U aHATU3UPOBATh
MOJIy4YEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
00opyI0BaHUEM;

pa3in4yaTth OCHOBHBIE NPU3HAKU H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHasi MOZEb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX ONHCAHUS (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,



pacCTOAHUS M YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PM3NYECKHX SIBIICHUI U HEOOX0IUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIBHBIX NMPUOOPOB U TEXHOJOTHMYECKUX IPOIECCOB NMPH PELICHUH y4eOHO-
NPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI AJIS MOCTPOCHMsI M300paKEHUH B IIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

NPUBOANUTH TPUMEPHl (HAXOAUTHh HMH(OPMAIMI0 O TMpHUMEpax) MPAKTHYECKOTO
UCITIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECIeYEeHHUs
0€30IaCHOCTH MpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM OSKOJIOTMYECKOTO IIOBEJCHUSA B
OKpYKalolllei cpee;

OCYIIECTBIISATh MOMCK HMHPOpManuu (uznyeckoro conepxkanuss B HMHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TMOMCKOBBIM 3allpoc, HAXOIUTh IIyTH OIpPEIEIeHUs
JIOCTOBEPHOCTH TIOJY4YEHHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH H
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BBIIOJHEHUN Yy4EOHBIX 3a/JlaHUIl Hay4yHO-IOMYJISIPHYIO JINTEPATYpy
(U3nM4ecKOro coaepxKaHus, ClipaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHET, BIaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUU U3 OIHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE MH(OPMAIUH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUS, MyOIWYHO TPEACTaBIAThH
pe3ysbTaThl MPOEKTHOM MM UCCIEI0BATEIbCKON JIEATENBHOCTH, IPU 3TOM I'PaMOTHO
WCIIOJIH30BaTh M3YyYCHHBIH TOHATUHWHBIN ammapaT u3ydaemoro paszaena (U3UKA |
COIIPOBOKJATh BBICTYIUIEHUE Mpe3eHTaluel ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®dusuka - HayKa o onie 2 brommorexa LIOK
. n3u -H IIpu
K pHpo https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 O 2 1
VISHHICCICHE BEMITHHDL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBI METO]T TO3HAHUS 2 1 bubnuorexa LOK
' e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJEHUA 0 CTPOEHUHU BelleCTBA

21 CTpocHie BellecTEa ) bubmuoreka [{OK
. T HHUC B TB
p m https://m.edsoo.ru/7f416194
)9 JBr>xeHne 1 B3aMOICHCTBHE YaCTHII ) | bu6mmoreka [IOK
' BEIECTBa https://m.edsoo.ru/7f416194
2.3 Arpera € COCTO eIlecTBa 2 bubmmorexa [IOK
. I'PCraTHBL TOSHHSA B TB
p t https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHMe U B3aUMO/IeiicTBHE Te
buo OK
3.1 MexaHudeckoe OBMKEHUE 3 ubmorexa 11

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




bubmunoreka LIOK

2 41 4
3 HEPIIL, Macca, HAOTHOCTE https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. .B 14
33 Cua. Bzt cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B
41 Hasnenue. [lepenaya naBieHus: TBEPIbIMU 3 but6mmoreka [IOK
) TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
49 Tlanene KuKOC 5 bubnuoreka [{OK
. BJICHHA 158 THU
A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocheproe naseHie 6 https://m.edsoo.ru/7f416194
JleiicTBHE )KUAKOCTH 1 ra3a Ha but6mmoreka [IOK
4.4 . 7
MOTPY>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHeprus
51 Pac 3 but6mmoreka [IOK
' aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Tpocthie MeXaHH3MBI > https://m.edsoo.ru/7f416194
53 M 3 4 bubmuoreka [{OK
' CXAHITICCKA SHEPHT https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68

12




8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3pen 1. TensioBbIe sIBJICeHUS
1.1 CrtpoeHue u CBOICTBa BeLIECTBA 7 BuGmiorexa LIOK
. TPOCHHE M CBOMCTBA B TB
p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terosbie mpouecch! 21 ! 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znea 2. diekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
21 DneKTpUuYecKue 3apsiibl. 3aps>KEHHbIE 7 1 bubmmoreka [JOK
' TeNa U X B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 I1OCTOSIHHBIN JIEKTPUYECKUM TOK 20 1 7 hgpzl;l/(r);lri:ilascl){).ru 764181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABJICHIA https://m.edsoo.ru/7f4181ce
24 SeKTPOMA . " 4 bubmuorexa [JOK
. JIEKTPOMAarHUTHas UH ust
p AV https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOIT'PAMME




9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbubnmuoreka [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanmoAeHcTBIe Te https://m.edsoo.ru/7t41a4a6
Bbu6nmuoreka [JOK
1.3 3 10 3
AKOHBL coXpanei https://m.edsoo.ru/7t41a4a6
Uroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 M
CXAHIHCCKHE KoneOani ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCIHE BOIHHL. JBYX https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DNEeKTPOMarHuTHOE MOJe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Paznen 4.

CeBeToOBbBIC ABJICHUSA




bubmnorexa [JOK

4.1 2
3aKOHLI paclpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7t41a4a6
bubmuorexa [JOK
4.2 J
WH3bI U ONITHYCCKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https-//m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmuorexa [JOK
1 41 4 1
5 CIyCKaHHE U TIOTJIONICHHE CBETAa aTOMOM https-//m.cdsoo.ruw/7f41a4a6
bu6mmoreka [IOK
32 (-TpocHHeE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 Anepivie peakiuin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




INOYPOYHOE IIJIAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH s

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcbl

®usuka — Hayka O PUPOJE.
SIBiieHus puUpoIbI

dusunueckue IBICHUA

®dusnuecKkue BeITMUNHBI U UX
U3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATypPbl IPU NOMOIIH
JKUJKOCTHOTO TEPMOMETpA U
JaT4uKa TeMIepaTypsl”

MeTo bl Hay4YHOTO MO3HAHMUS.
Onucanne pU3NIECKHUX SBICHUM C
MMOMOLIBIO MOJENEN

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "l[IpoBepka
TUIOTE3bI: 1aJTbHOCTh MOJETA
1IapuKa, mymeHHOro
TOPU30HTAJILHO, TEM OO0JIbIlIE, YeEM
Ooubliie BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHUE YacCTHUIl BELIECTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMNbITHI 11O

ynpyroctu. 3akoH ['yka

9 HaOJIIOJEHUIO TEIJIOBOTO
PaCIIMPEHHS Ta30BY
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
1 cocTOsTHUHA BoAbl. O00O0IIEHHE 110 but6mmoreka [IOK
pazneny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHHUHU BEUIECTBAY
MexaHn4ecKoe ABMKCHHE.
12 PaBHOMepHOE HIII{epaBHOMepHoe bubnuorexa LOK
https://m.edsoo.ru/ff0a05¢c6
JIBUOKCHHUE
13 Cxopocts. Equnuiibpl ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyty ¥ BpeMEeHU IBUKCHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — mepa bubmuoteka [JOK
WHEPTHOCTH Tl https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacuer
16 Ma:cm (:/10061,:1\1141; (T:enz nj Cerz bubmmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IIOTHOCTH
Jlaboparopnas pabota
17 «Omnpenenenue MIOTHOCTU
TBEPAOTO TENA»
13 Pemrenue 3agad mo reMme but6mmoreka [IOK
"[ImoTHOCTH BemiecTBa' https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapakTepucTHuKa
19 B3auMoercTeua Ten. Cuia




Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH PaCTSHKCHHS

20
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJTBI»
21 SIBaenne tarorenus. Cua
TSKECTH
CBS3b MEXKIY CUIOH TSKECTH U
2 N HyB P bubmuoreka [{OK
Maccoii Tena. Bec Tena. Pemnrenue
p | https://m.edsoo.ru/ff0al778
3amay 1o teme "Cuna TSKeCcTH
Cunna TsDKecTH Ha nX
3 arerax. B ez(l,:pyre bu6mmoreka [IOK
mianetax. Ousnuecku
https://m.edsoo.ru/ff0al1502
XapPaKTEPUCTUKHU TIJIAaHET
bu6mmoreka [IOK
24 HUsmepenne cui. JluaamMmomer
P A P https://m.edsoo.ru/ff0al 8cc
bubmunoreka LIOK
25 Bec Tema. HeBecoMmocThb
https://m.edsoo.ru/ff0al778
CrnoskeHne AByX CHUII,
26 ATIDABIC ABYX o OO oi but6mmoreka [IOK
HAIPaBJIEHHLIX I HOU IIPSIMOA.
P . 8 P https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIMAs CHUIT
7 Pemrenue 3agad mo reMme
"PaBHonelicTBYyIOIIAs CUT"
Cuna tpenus u e€ Buapl. TpeHue B bubmuotexa [JOK
28
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBHCHMOCTHU CHJIBI TPEHUS
P bub6munoreka LIOK
29 CKOJIL)KEHHUS OT CHJIBI JABICHUA U

XapakTepa CONpUKACAIOIIUXCS
IMOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8




Pemenue 3ama4d Ha OMMpCACIICHUC

30 PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3anau mo temam: «Bec
31 tenay, «I'padpuyeckoe Bubmuotexa [JOK
n3o0paxeHue cuimn, «CHib, https://m.edsoo.ru/ff0alde0
«PaBHOZIEWCTBYIOIIAS CUI»
KontponbHas paboTa mo TeMam:
«MexaHU4YeCKOe IBUKCHHEY,
32 «Macca, IIIIOTHOCTBY, «Bec Tema,
«['padpuueckoe nzodpaxeHue
cuiny, «CHbDy
HaBnenne. CiocoObl yMEHBIIIEHUS but6mmoreka [IOK
33
Y YBEITUYCHHUSI IABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE ra3a. 3aBUCUMOCTh
34 faBJ'IeHI/ISI rasa or ooréma bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBaeHUs TBEPABIMU
35 TeJ'II;NII[I/I X(EILKOCTSIMI/I u I;i[SaMH. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUE B KUIKOCTH U Tase,
36 fBIBBaHHOG I[Gf/ifTBI/IGM CUJIBI bubmorexa HOK
KECTH https://m.edsoo.ru/ff0a2718
Pemenne 3agay mo teme
37 «JlaBrenue sxcnmcocnl U Trase. bubmorexa HOK
https://m.edsoo.ru/ff0a2826
3akoH [lackamsi»
38 Coobmarommuecst cocyabl bubmorexa [IOK

https://m.edsoo.ru/ff0a2970




bubmunoreka LIOK

39 r I
HAPABTIHCCIHIH Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUIKOCTHBIM HAacOC
A1 ATtMocdepa 3emiin 1 IPUIUHBI €€ bubnuoteka [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3nyxa. AtmochepHoe Bubmuotexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHOro Bubmuotexa [JOK
nasieHus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
1| o et v o buGuorera LIOK
A AP https://m.edsoo.ru/ff0a2fc4
MOps
Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
45
JIaBJICHUE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo teme "
AtmoctepHoe naBieHue"
g | e
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHnast pabota
«OmnpeneneHre BHITAUIKABAIONIECH but6mmoreka [IOK
48 N .
CHJIBI, ICCTBYIOIIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUKOCTB)
JIab 0
aboparopnas paboTa 1mo Teme BuGmiorexa [IOK
49 «HccnenoBanye 3aBUCUMOCTH

Beca Teja B BOJIe OT 00bEMa

https://m.edsoo.ru/ff0a3514




MOrPY’KEHHOM B KUJIKOCTh YaCTH
Tena»

50

IlnaBanue Ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBanue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOAKU U
Ompe/eIICHUE €€
Ipy30n0bEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymos.
BosnyxomnaBanuey, «JlaBnenne
TBepI[BIX TCII, )KI/II[KOCTGI\/'I 1 1ra30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KontponbHas padoTa mo teme
«/laBneHue TBepAbIX Te,
SKUIKOCTEN U ra3oBy

54

Mexanunueckasi pabota

bub6munoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EquHNITBI MOIITHOCTH

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3{82

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe 1o jectauie"

57

[IpocTeie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peiuare

58

Pbruaru B TexHuKe, OBITY U
npupoae. JlabopaTopHas pabora

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478¢e




«HMccneqoBanue ycioBHil
paBHOBECHUSI pblUara

59

Pemmenue 3amay mo TemMe «Y CIOBUA
paBHOBeCI/IH pbmara»

bubmunorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nonesnoro
IEUCTBUA MEXaHU3MA.
JlabopartopHnas pabota
«M3mepenne KI1/I HaknoHHOM
IJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
mormHocTh, KITI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHeprusi.
Kunernyeckas ¥ noTeHIUaIbHAS
JHEprus

bu6munoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpPUMEHT 10 TEME
"DKcCepuMEHTAIbHOE
onpeeeHue N3MEHEHUS
KHMHETHYECKON M TTIOTSHIMAILHOM
SHEPTUHU MPU CKATHIBAHUU TEJIA 110
HaKJIOHHOH IIOCKOCTH"

65

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHSI»

66

PeseprubIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnuyeckoe aBHKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4eeb




PezepaHslii ypok. Pabora c
67 TekcTaMu 110 Teme "JlaBiieHue
TBEPJBIX T, )KUJIKOCTEH U Ta30B

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

PesepsHblii ypok. Pabora ¢

68 TekcTaMu 1o TeMe "Pabora. 1
MouHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrtpoabnbie IIpakTnueckue H3yeHHs o0pasoBaTe/ibHbIE
padoThbI padoThbI pecypchl
OCHOBHBIE TIOJIOKEHUS
) MOJIEKYJIIPHO-KUHETUYECKOU ) Bbubmuotexa [JOK
TEOPHH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
) Macca u pa3mep aTOMOB 1 |
MOJIEKYI
Mogenu TBEPAOro, XKUIKOTO U
3 ra3:o6pasﬂor;ﬂo cocm;nilnﬁ 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIEeCTBA
OOBsicHeHHE CBOWCTB TBEPAOTO,
KUJKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1
MOJI0KEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH
5 Kpucramnmmueckue n amop¢Hbie | Bubmuotexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue 1 KallWUISIPHOCTb. | bubnuotexa [JOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U coxaTue 1 bubnuorexa LOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TEMIIEpaTypPbl CO CKOPOCTHIO 1
TEIJIOBOTO JBMKCHUS YaCTHII




TCIJIOTA CroOpaHusa

9 Buytpennsis sneprus. CriocoObl Bubmuotexa [JOK
W3MEHEHUS BHYTPEHHEH YHEPTrUuu https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTHyecKoe NCIOIb30BaHUE
11 TelfJ'IOBI)IX CBOMCTB BEILIECTB U bubmorexa [OK
https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEJAX
sHeprocoepexeHus"
12 KonnuecTBO TEIUIOTEL. Y AenbHasg but6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
o | e eor s
https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaboparopHas paboTa
14 "UccnenoBaHue IBIEHUS bub6munoreka LIOK
TEII000MEHA MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsiyeit BOAbI"
Pacuer koaudecTBa TEIUIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHHUS
TeNa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUHN
JlabopaTtopnas pabora
16 "OHpIe)z[enIe)HHe I})/z[enbﬂoﬁ Bubmmorexa [OK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TornBa. Y IeabHast but6mmoreka [IOK

https://m.edsoo.ru/ff0a7b5a




18

[LinaBnenue u oTBEpICBaHUE
KPUCTAJUIMYECKUX TeNl. Y IeJIbHAs
TEIJIOTA IUIABJICHUS

bubmmnoreka LIOK
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas paboTa
"Onpezaenenne yaenbHOU TETUIOThI
TJIaBJICHHS JIbaa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pa3zoBanue u
KoHeHcauus. Mcnapenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIHH.
3aBUCHMOCTH TEMITEpaTypPhl
KHUIICHUSI OT aTMOC(epHOTO
JAaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJI&JKHOCTH BO311yxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4u Ha onpe/ieicHue
BJIQKHOCTH BO3JIyXa

24

[TpuHIUTIBI PaOOTHI TETIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CrOPaHuUs

25

KIIJI TenoBoro ABUraTes.
TGHHOBBIG JABUTATCIIN U 3allliTa
OKpYKarolle cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U
MpEeBpalIeHHs SHEPTUU B
TEIUIOBBIX Ipolieccax




27

IToaroroBka Kk KOHTPOJIBHOMN
pabore o Teme "TermmoBbie
ABJICHUS. MI3MEeHEeHHe arperaTHbIx
COCTOSIHHU BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTtponbHas pabora o Teme
"TennoBrle ABIeHNUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna'

bubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuzauus Ten. JBa pona
INEKTPUUYECKUX 3aps10B

30

Ypok-uccienoBanue
"OnexTpuszanus Tel1 UHAYKIHUEH 1
MIPU COMPUKOCHOBEHUM"

31

BzaumopeiicTBue 3apsoKeHHBIX
ten. 3akoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE MOJIE.
HanpskeHHOCTB 2JIEKTPUUECKOT0
nosist. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MOJIEH

bubmunoreka LIOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu siekTpudeckux
3aps0B. DJIEeMEHTapHBIN 3apsl.
Crpoenue aToma

34

[TpOBOAHMKY U TUAIIEKTPUKH.
3aKOH COXpaHEHHUS
AEKTPUYECKOTO 3apsiia

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha IpUMEHEHUE
CBOMCTB 3JICKTPUUYECKUX 3aPSI0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc




DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymiectBoBanus. MICTOUHMKH buommorexa IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUA 3JIEKTPUYECKOTO TOKA brommorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelicrBue
38 3JIEKTPUYECKOTO MOJI Ha 1
MPOBOJIHUKYU U TUDJIEKTPUKH"
19 DIIEKTPUUYECKUH TOK B METasIax, bubnuoteka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas enb 1 eé
COCTaBHBIEC YaCTH
Cwuita Toka. JlabopaTopHas pabora
41 "U3mepenue u peII)‘YJII/IIE)OBaII;I/Ie 0.5 bubamoreia LIOK
" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIIEKTPUUYECKOE HANIPSIKEHHE.
Bonsr™etp. JITaboparopHas paboTa bubnuotexa [JOK
42 0.5
"U3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"
ConpoTuBiieHUE MPOBOJHUKA.
43 yI[eJI'I)BHOG COHpOTI/II)BJ'IeIfI/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTO
44 CONPOTHUBIICHUS TPOBOJIHUKA OT | bubnuotexa [JOK

€ro JUTUHBL, TUIoHIaIn
MOTIEPEYHOr0 CEUEHUS U
Marepuaia"

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTD CHUJIBI TOKA OT

45 bubmmoreka [JOK
HANPKCHMS. 3AK0H OMa 115 https://m.edsoo.ru/ff0aad44a
ydacTKa [enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH

46 CHUJIbI TOKA, UIYIIETO Yepes bubmmoreka [JOK
pe3UCTOp, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsHKEHUs Ha
pe3ucrope”

[TocnenoBarenbHOE U

47 napajuieIbHOE COSUHEHUS
IIPOBOJHHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSKCHUN bu6muotexa [JOK
IIPY TIOCJIEI0BATEIIHEHOM https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabora "IIpoBepka

49 IIpaBuUjIa JJIs CUJIBI TOKA IIPU Bu6muotexa [JOK
napayieIbHOM COCMHEHUT https://m.edsoo.ru/ff0aadle
pe3uctopos"

“ Pemenue 3aga4 Ha IpUMEHEHUE BuGmorexa LIOK
3aK0Ha OMa /L1 pasIuHOro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB
PaGora u mourHOCTH

51 3J'IeKTpI/I‘IeCKI:FO TOKa. 3aKOH bubnuorexa LIOK

https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaboparopHas paboTa BuGmiorexa [IOK
52 "Onpenenenue paboThl U

MOITHOCTH 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0




DIIEKTPUUECKHE LU U
MOTPEOUTEITN IIIEKTPHIECKOU

but6mmoreka [IOK

>3 sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
IToaroroBka Kk KOHTPOJIBHOMN
"
pabote mo Teme "DNeKTpHUECKUe BuGmorexa LOK
>4 JapAaeL. 3ilp PIKCHHbIC Tesla 1 HUX https://m.edsoo.ru/ff0abd2¢
B3aumozeiicTBus. [locTosHHBII
BIIEKTPUYECKHI TOK"
KonTtponbHas pabora no Teme
"DEeKTpUUECKUe 3apsiabl.
55 3apﬂ>1<e11){HHe Tena I/IpI/Ii bubnuorexa LIOK
N . https://m.edsoo.ru/ff0abeal
B3aumozeiicTBus. [locTosHHBII
BIEKTPUYECKHUM TOK"
[TocTosiHHBIE MAaTHUTBI, KX
36 B3aMMO/ICUCTBHUE
VYpok-uccnenopanue "M3yuenue bubnuoteka [JOK
57 ) ) !
MoJIeH TTOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruautHoe nosie. MarHuTHOE
58 oJie 3eMJIN ¥ €ro 3HaYeHUueE ISl bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emiie
OmnbIiT OpcTena. MarHutHoe noJie BuGmorexa IIOK
59 AJIEKTPUYECKOr0 TOKa MarHutHoe https-//m.edsoo.ru/fl0acld2
MoJIe KaTyIIKH C TOKOM
[IpumeHeHne AIeKTPOMarHuToB B
60 texHuke. JJaboparopHas padora 0.5 Bubmuotexa [JOK

"N3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HAa MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




61

DNEKTPOBUTATENH TTOCTOSIHHOTO
Toka. Mcrions3oBanue
3JIEKTPOJIBUTaTENEH B
TEXHUYECKUX YCTPONCTBAaX U Ha
Tpancnopre. JlabopaTopHas
pabota "KonctpynupoBanue u
u3ydeHue padoThl
3eKTpoaBUrarens”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajesi. 3aKoH
3JIEKTPOMArHUTHON MHTYKIIUH.
IIpaBuio Jlenna

63

Onektporereparop. CrocoOs
MOJTYYEHHUS IEKTPUUECKOI
SHEPruu. DNEeKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOM
pabore 1Mo Teme "DIEKTPUIECKHE
W MarHUTHEIE SIBJICHUS"

65

KonTtponbHas pabora o Teme
"DNeKTpUUECKUEe U MarHUTHbBIE
SABJICHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TerioBrie
SABJIEHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acc5e

67

Peseprubrit ypok. Pabora ¢
TekcTamu 1o Teme "TloCcTosTHHBIIM
INEKTPUUYECKUHN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6d




68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHele
saBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoxa Kontpoabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUS
padoTsI padoTbI pecypchl

| MexaHndeckoe OBUKEHUE. |
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTENBHOC €XaHUYECKOTO 1 bubnuorexa LOK

THOCHUTEILHOCTh MEXaHHYECKOT
https://m.edsoo.ru/ff0ad474

JIBKEHUS

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 Bbubmuotexa [JOK
JIBUKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTb
[Ipsamonuneiinoe

5 5 OVCKODCHHOE S | bubnuotexa [JOK

BHOYCKOPEHHOE JIBI)KCHHE.

P yexop A https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTh NPSAMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopocT
Jlaboparopnas pabota
"Onpenenenue yCKOpeHus Tena bubmmoreka [JOK

7 1 1
MIPU PAaBHOYCKOPEHHOM JBUKEHUHT https://m.edsoo.ru/ff0adb18
110 HAaKJIOHHOM MJI0CKOCTH"

2 CBobOoaHoe nagenue Ten. OnbIThl !

Tanmunes




PaBHOMEpHOE ABUKEHUE 110
okpyxxHocTH. [lepuon u yactora

bu6mmoreka [IOK

TPEHUs CKOJIbKEeHus"

? oOpamienus. JInaeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
1 [Tepssiit 3akoH HetoToHa. Bextop bubnuotexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroTona. bubnuotexa [IOK
PaBHOnelicTByIOMmMas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. bu6muotexa [JOK
Cyneprno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
3aKoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuia ynpyrocti. 3akon T'yka https://m.edscl)lo.ru/fanecaZ
16 Pemenue 3agau mo teme «Cuna
YIPYTOCTH
7| Onpontsme mooreocn buGmmorexa LIOK
HpYKHHED https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 CHita TpeHHs https://m.edscl)lo.ru/fanﬂ38
19 Pemenue 3agau mo teme «Cuna bubmunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "OHpI;I[GJII;HI/Ie ioaq)(bHuHeHTa Bubmmorexa HOK

https://m.edsoo.ru/ff0af8be




Permrennie 3aga4d mo reMe "3aKOHBI

)1 q C C bubnuoreka [{OK
proToHa. Cuiia octu. Cuna
" Yipyr https://m.edsoo.ru/ff0afb8e
TpEeHUS
Cuia TSKEeCTH U 3aKOH
2 bubmuoreka [{OK
BCEMHUPHOTO TATOTEHUSI.
p https://m.edsoo.ru/ff0at044
YckopeHue cBOOOHOTO MaACHHUS
Ypok-koupepennus "JIBmxeHue
7 TE€J BOKPYT TPaBUTAIMOHHOTO
nenrpa (CosHevHas cucTemMa).
lanaxtukn"
Pemrenne 3amau no reme "Cuita
24 o 3{; oH Bee oro but6mmoreka [IOK
TSYKECTH U 3aKOH BCEMUPHOT
| P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[TepBast kocMuyeckasi CKOPOCTb. bubnuoreka [JOK
25
HeBecomocTs u meperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHOW TOYKHU.
AOGcomoTHO TBEPOE TEIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS
27 MowmeHnT cuisl. LleHTp TspKEeCTH
)3 Pemrenue 3agad mo reme "MoMeHT but6mmoreka [IOK
cunbl. LenTp Tspkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU
29 a6l([) € 10 TeMe "MS aHM4ecKoe bubmorexa LIOK
T€ 10 TEM XaHUYECK
P . " https://m.edsoo.ru/ff0b0408
nBrkeHue. Bzaumoneicteue ten
KonTponbHas pabota mo teme
" P P bubnnorexa [IOK
30 Mexanuueckoe ABUKEHUE.

B3aumogeiictsue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynsc Tena. UMIysasc CUibl.
3aKOH COXpaHEHMS UMITYJIbCA.

but6mmoreka [IOK

31 VYrpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aHMOJICIICTBUE
10 Pemenue 3agau mo teme "3akoH bubmunoreka LIOK
COXpaHEeHHs UMIynbca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koupepenius "PeakTuBHOE
JIBUYKEHUE B IPUPOJIE U TEXHUKE"
14 Mexanunueckas pabota u bubnuoteka [JOK
MOIIHOCTD https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHIIBI TSIKECTH, CHITBI bubmunoreka LIOK
YIIPYTOCTH M CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabota
«Omnpenenenne padbOTHI CUIIBI
36 TPEHMS P PABHOMEPHOM
JIBHKECHUH TeJa 10
TOPU30HTAIBLHOM MOBEPXHOCTH)
37 CBs13b HEPTUU U paOOTHI.
IloTenumanpHas sHEpIrus
13 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KHHETHYECKON SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
JlaboparopHnast padota «3yuenue bubnuotexa [JOK
40
3aKOHA COXPAHECHUS SHEPTU https://m.edsoo.ru/ff0b12fe
A1 KonebarensHOE IBUKEHHUE U €TO but6mmoreka [IOK

XapaKTePUCTUKU

https://m.edsoo.ru/ff0b1858




42

3aryxaromue KoneOaHusl.
BeiHyX1eHHBIE KOJIeOaHUsI.
Pe3onanc

bubmunoreka LIOK
https://m.edsoo.ru/ff0b20{0

43

MareMaTH4ecKuil ¥ NPy KUHHBIA
MasATHUKH

44

Ypoxk-uccienoBanue
«3aBHCUMOCTH Mepuoia KoeOaHui
OT KECCTKOCTHU pr)KI/IHBI 1 MaCChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUUYECKUX KOJICOaHUSIX

46

Jlaboparopnas pabota
«OmnpeneneHue 4acToThl U MEPUo/Ia
KOJIeOaHUH TIPYKUHHOTO
MasiITHHKA

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOa
KOJIeOaHMii Tpy3a, MOIBEIICHHOTO K
HUTHU, OT MacChl Ipy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiaHbL. CBOMCTBA
MeXaHu4eckuX BOJIH. [IponosibHbIE
U MIOTIEPEYHBIE BOJHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
terne. CelicMuYecKue BOJIHBL"

50

3Byk. PactipocTpanenue u
OTpa)keHHE 3BYKa




51

Ypoxk-uccnenoanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTh!"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pEe30HaHC

53

Ypok-koHhepeHnius "YIpTpa3zByK
1 nH(Dpa3ByK B IPUPOJE U
TexHuKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKoHbI
coxpaHeHusa. Mexanndyeckue
KoJicOaHHs U BOJIHEI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KontponbHas paboTa mo teme
"3aKOHBI COXpPaHEHHUSI.
Mexannyeckue KojiebaHus U
BOJIHBI"

56

DNEKTPOMarHuTHOE MOJIeE.
DNEeKTPOMarHuTHbIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "llkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanne
BHGKTpOMaI‘HI/ITHBIX BOJIH dJI1
COTOBOM cBS3H"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢




C IIOMOILLI0 MOOUIILHOTO
tenedona"

60

Pemenue 3ala4 Ha OIMpPCACIICHUC
YaCTOTHI U OJIMHBI
BHGKTpOMaFHPITHOfI BOJIHBI

61

DeKTpOMarHuTHas mpupo/ia
ceeta. CKopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HUctounukn cBera.
[IpsamonuHeHOE pacipoCTpaHEHHE
ceera. 3armenus ConHua u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpa)X€HUs CBETA. 3epKaia.
Pemienue 3aga4 Ha npuMEHEHUE
3aKOHA OTPAXKEHUS CBETA

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

64

IIpenomiienue cBeta. 3aKoH
MMPCIOMJIICHUS CBCTA

bubmunorexa LIOK
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEHHEE OTpa’KEHUE
cBeTa. Mcnoap30BaHre MOJIHOTO
BHYTPEHHETO OTPAXKECHHU B
OIITHYCCKUX CBETOBOJIAX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5¢c

66

JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTIJIa
MPEJIOMJIEHHUSI CBETOBOTO Jy4a OT
yria aJeHus Ha rpa’uie "Bo3ayX-

CTCKJIO

67

Ypok-koHbepeHIus
"Hcnoap30BaHuEe MOJIHOTO
BHYTPEHHETO OTPAKCHHUSI:




CBETOBOAbI, OIITUKOBOJIOKOHHAA

CBA3B"
68 JIunzpl. OnTuyeckas cuiia JIMH3bI buommorexa IOK
https://m.edsoo.ru/ff0b3{2¢c
69 [TocTpoenue n3o0paxeHuil B bubmuoteka [JOK
JUH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota
70 "Onpenenenue GOKyCHOTO bubnuoreka [JOK
PACCTOSIHUS U OTITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparome TUH3bI"
Ypok-koHpepeHmus "OnTudeckue bubnmoreka [JOK
71
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onruyeckas cucrema. but6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubmmoreka [JOK
CroXeHne CIeKTPabHBIX 1IBETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceeta
Jlaboparopnas padota "OnbITHI 11O
a3JI0’KEHUIO OENIoro CBeTa B
75 IC)HGKTp U BOCIIPUATUIO LIBETA Bubmmorexa IOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPH UX HAOIIOICHUH
4yepe3 1IBETOBbIE GUILTPHI"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBa CBETA: AMCIIEPCHS,

uHTephepeHys u audpaxus"




OmnpiTel Pesepdopna n

bubmunoreka LIOK

77 MJIaHeTapHas MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins aroma
bopa
15| aromom Kowtes ot buGmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
Ypok-npaktukym "Habmronerune bubnuoteka [JOK
80
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIbI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
2 CtpoeHne aTOMHOTO sipa. bubnuoteka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIEC IPEBpaALICHUS. Bu6muotexa [JOK
N3oTomsr https://m.edsoo.ru/ff0clal4
%4 Pemenwne 3agau mo Teme: bubmunoreka LIOK
"PagnoakTHBHBIE IpeBparieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Ypok-koH(pepeHus
86 "Ppa,HI/IoaKgIBI:{BI: W3JIyYEHHUS B bubmorexa HOK
" https://m.edsoo.ru/ff0c2126
MpUPOJIE, MEAUIIMHE, TEXHUKE
SlnepHbI KIIMK. 3aKOHBI
S BnGmotaca LOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YHCEI
28 DHeprus CBA31U aTOMHBIX SIEP. bubnuoteka [JOK
CBs3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepHeie

peakuun"




90

PeaKI_II/II/I CHUHTC3a U ACJICHUA AACP.

Uctounuku suepruu CosHIA U
3BE3]T

bubmunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Aneprnas
sHepreTuka. JlencTeus
PaaArOaKTUBHBIX HBHYLIGHI/II\/'I Ha
JKVBBIE OPraHU3MBbI"

92

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBBIC siBEHUSA"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonrtponsHas pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBantoBsie siBneHus"

94

[ToBTOpenue, 0600IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"B3zaumonencrBue Tea"

bubmunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 0600IIEHNE.
Pemenue pacyeTHbIX 1
Ka4eCTBEHHBIX 3a7a4 110 TEME
"TemnnoBsie MpoLecchl”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600IIEHNE.
Pemenue pacyeTHbIX 1
KayeCTBEHHBIX 3a7a4 10 TEME
"KII/I TeryioBbIX ABUTATENCH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpeHme, 0600IIEHNE.
Pemenue pacyeTHbIX 1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




Ka4dCCTBCHHBIX 3a4a4 110 TCMC
"KII/ snexTpoycTaHoBOK"

[ToBTOpenue, o0o0mIEHNE.

98 Jlaboparo ¢ pabo 0 KypcC 1 1 bubmorexa HOK
TOPHBI THI I
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBETOBEIC SIBICHHS
0 ?O:Tspaeﬁne,oo626zuf;{;e(; Pabota 1 Bu6morexa LOK
TEKCTaMH 110 TeM KOHBI
) https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHHKE
100 | o rescrmmmn uo meme Kommtmeman | 1 bugorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IT .P
et 1,\,”1 HoTem BETOBH https://m.edsoo.ru/ff0c3044
SIBIICHHS
[ToBTOopenue, 0600menue. Pabora
102 ¢ Tekcramu o TeMe "KBaHnToBas u 1
anepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOILIECCA
OBSIBATEJLHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET



