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PaGouast mporpamma 1o ydeOHomy npenmery «Duznkay (0a30BbId YpoBeHB) (IIpeaMeTHass 00J1acTh
«EcTecTBeHHO-HAYYHbIEC TPEIMETHI») ([lajiee COOTBETCTBEHHO — MPOrpaMMa 1o Gpu3uke, Pu3rKa) BKIOYACT
MOSICHUTENIFHYIO 3aIUCKY, COACpXKaHWe OOY4YeHHs, IIaHUPYEMBbIe PE3yJbTaThl OCBOCHHUS MPOTPAMMBI IO
(u3HKe, TEeMaTUIECKOE TUTAHUPOBAHHUE.

INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTelIbHOMN
nporpaMmsbl, npenactaBieHHbix B @PI'OC OO0, a Taxxke ¢ yuérom ¢enepanbHO paboueil MmporpaMMbl
BocnuTanus u Konuenmuu npenogaBanus yueoHoro npeamera « Ousnkay.

CopepxaHue mnporpaMMbl MO (U3MKE HaMpaBlIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH O0YyYaloIUXCs U OpraHU3aIuIo U3yYeHHs PU3UKU Ha AESITEIbHOCTHOI ocHOBe. B mporpamme
1o (U3UKE YUYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peanusaiuu TpedoBanuiit ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIPEMETHBIM pe3ybTaTaM o0yUYeHHs, a TAaKXKe MEXIPEAMETHBIC CBSI3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 0Opa30BaHHS.

[Iporpamma o (hu3uKe ycTaHABIMBAET paclpeeicHrue y4eOHOro MaTepraa 1o rojaam ooy4ueHus (1o
KJlaccam), mpeasiaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh U3yUEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTH
MIPEIMETHOTO COZACPkKaHUs U y4E€Te BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIINXCS.

OusHKa ABISIETCS CUCTEMOOOPA3YIOIIUM IS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEAMETOB, IIOCKOJIBKY
(u3HUYecKre 3aKOHBI JISXKAT B OCHOBE ITPOIIECCOB U SIBJICHUN, H3y4aeMbIX XUMHUCH, OHOJIOTHEH, aCTPOHOMUEH
u (QU3NUECKO Treorpadueil, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, IMPEIOCTaBISET
HauOosee sicHble 00paslbl MPUMEHEHUS HAyYHOTO0 METOAa IO3HAHHA, TO €CTh croco0a MOMyuYeHUus
JIOCTOBEPHBIX 3HAHUN O MHPE.

Opnna u3 enasusix 3a0ay GU3MYECKOTO 0Opa30BaHUs B CTPYKType OOIIEro oOpa3oBaHHs COCTOUT B
(hOopMHUPOBAHNUHN €CTECTBEHHO-HAYUYHOU T'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuXCsl.

N3yuenue pusuku Ha 6a30BOM ypOBHE MpPEANOIAraeT OBJIaJACHUE CIEIYIOIIMMHU KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTD:

* HAYYHO OOBSCHATH SIBJICHHUS;
* OLEHHUBATh U MOHMUMATh OCOOEHHOCTH HAYYHOTO HCCIIeIOBAHNUS;
* UHTEPIPETUPOBATh JaHHBIEC U UCIOIb30BaTh HAYYHbIE T0KA3aTEILCTBA JJISl TIOJYUEHUS BBIBOJIOB.

Ilenu w3ydenus (U3MKU Ha ypOBHE OCHOBHOIO oOIIero oOpaszoBaHus ompezeneHsl B Konuenmuu
npenogaBaHus yaeOHoro npeameta «dusnkay B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit deaepanum,
peanu3yomux OCHOBHBIE 00IIe00pa3oBaTeibHble MPOTpaMMBbl, YTBEpPKIAEHHOM pemenueM Komrernn
MunuctepctBa npocsemienus Poccuiickoit @enepanun (mpotokon ot 3 nexkadps 2019 r. Ne [1K-4BH). Hean
u3ydeHust puznkm:

* TpUOOpeTEeHHEe MHTEepeca U CTPEMIICHHUs OOYYalONIMXCsA K HAyYHOMY H3yUYEHUIO MPUPOIbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE NPEJCTABICHHA O HAYYHOM METOJIe TMO3HAHWSA M (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHONICHUS K OKPY>KAIOIUM SIBJICHUSIM;

* (¢dopMHUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3yUYeHHUS OCHOB CTPOCHHUS MAaTEpHH H
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

* (opMHpOBaHUE TPEACTABICHUN O PO (PU3UKH JIJISI Pa3BUTHUS APYTHUX €CTECTBEHHBIX HAYK, TEXHHUKH H
TEXHOJIOTHIA;



pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuiei mpodeccuoHaabHON 1eATeIbHOCTH, CBA3aHHOM
¢ (U3UKOM, MOATOTOBKA K JaJbHEUIIEMY 00YUYEHHUIO B 3TOM HAIPaBJICHUU.
JlocTrkeHHe 3TUX Heled MporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO OOILIET0 0Opa3oBaHUSA

o0OecreunBacTCs PEIICHUEM CIICAYIOIINX 3adaY:

npruoOpeTeHNe 3HaHUH O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUYECKHX, TETJIOBBIX, AIEKTPUIECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npruoOpeTeHne YMEHHH ONMMCHIBATh M OOBSCHITH (DU3MUYECKHE SBJICHUS C MCIIOJIb30BAaHHEM MOJTYYEHHBIX
3HAHUM;
OCBOCHHE METOJOB PEIICHHS MPOCTEHIINX PAacUETHBIX 3a/1a4 C UCIOJIb30BaHUEM (DM3UUECKUX MOAETCH,
TBOPYECKHX M MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHWI HaOMIOAAaTh TPUPOIHBIC SBJICHUS M BBHINOIHATH OMBITHL, JJAOOpAaTOpHBIE PabOTHI H
HKCTIEPUMEHTAIBHBIC HCCIICOBAHNUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
OCBOGHHE TPUEMOB PabOTHI ¢ WH(popManmeil (U3MUECKOro COACpKaHHsA, BKIIOYas WHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATIU3 U KPUTHUECKOE OLICHUBaHHE WH(POPMAIINH;
3HAKOMCTBO €O chepamu podecCHOHATBHON IESTENBHOCTH, CBI3aHHBIMH C (DM3UKOM, 1 COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JIOCTIDKEHHUAX (PU3NUIECKOi HAyKH.

Ha uzyuenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OTBOAUTCS

238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce
— 68 yacoB (2 yaca B HEZICIIIO).

[Ipemmaraemerii B mporpamme 1o (U3MKE TepedeHb JabOpaTOPHBIX pPa0OT M OIMBITOB HOCHT

PEKOMEHIaTeIbHBIN XapaKkTep, BEIOOP MPOBEICHUS Ta00PATOPHBIX pabOT U OMBITOB OYACT OCYIIECTBISITHCS
Cc yd4€TOM WHIUBUAYAIbHBIX OCOOCHHOCTEH OOYyYalONIMXCs, CIHMCKAa 3KCICPUMEHTAIBHBIX 3aJlaHHi,
npeJyIaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO SK3aMeHa 110 (PH3HKE.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u e€ poJib B MO3HAHUM OKPYKAKILEr0 MUPA.

®dusnka — Hayka o mpupoje. SBieHus npupoabl. OU3NUECKHUE SBICHUS: MEXaHUYECKUE, TETUIOBHIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3Mmepenne (usnyeckux BenuwunH. duzmdeckue npuodbopsl. [lorpemrHocTs
n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAayKH M3Yy4yaloT MPUPOAY. EcTecTBEeHHO-HAy4YHBIH METOJ
MO3HAHUS: HAOJIO/IEHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKEHUE THIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUNOTe3, 00bsICHEHHE Habmomaemoro seicHus. Onucanne (U3HUYECKUX SBICHUN C TIOMOIIBIO MOJEICH.
Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpUOOPHl U TPOIEAypa MPSMBIX U3MEPEHHI aHAJIOTOBBIM M HU(POBBIM MPHOOPOM.

Jlabopamopmuvie pabomost u onvimel.
1. Onpenenenue EHBI JEICHUS KAl H3MEPUTEIHLHOTO MPUOOpA.
H3mepenue paccTosHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPOTO TENA.
Omnpenenenue pasMepoB MajbIX TEN.
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W3mepenue teMiiepaTypbl Ipy MOMOUIH KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPhI.
6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: AATbHOCTh MOJETA IapUKa, MyIIEHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OO0JbIe BHICOTA ITyCKa.
Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHHH BellleCTBA.

CrpoeHue BelecTBa: aTOMbl K MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA.

JBwxkenue yactuil BemecTBa. CBs3b CKOPOCTH JBIDKCHHS YacTUIl C TemIiepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddysus. BzanmopaeiicTBrue yacTull BellecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEIN.
B3aumocBsI3bp MeX Iy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Hemoncmpayuu.

1. HabGnronenue OpOyHOBCKOTO JBMKEHHUSL.

2. HaGmronenue nuddys3um.

3. HaGmronenue siBneHUM, OOBACHSIOMMXCA TPUTSHDKCHHUEM WM OTTAJIKUBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopuuvie pabomosl u onvimel.

1. Ouenka quameTpa aToMa METOZOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OnbIThl IO HAOJIOIEHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OnbITHl IO OOHAPYXKEHUIO NEUCTBUS CUI MOJEKYJSIpHOTO nputshkeHus. Pasgen 3. JIBuikeHue u

B3aMMO/JAeHCTBHE TeJl.

Mexanunueckoe nBukeHue. PaBHomepHoe u HepaBHOMEPHOE IBIKEeHHE. CKOpOCTh. CpeHsis CKOPOCTh

MPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTH v BpeMEeHH JIBHKCHHS.



SlBnenne wHepuuu. 3aKOH HHEpUUH. B3anmonmeicTBHe TeNnl Kak MNpUYMHA H3MEHEHHUS CKOPOCTH
JBUKEHUA Tesl. Macca kak Mepa uHepTHOCTH Tena. [lnotHocTh BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00BbEMA BEIIECTBA.

Cuna xak XxapakTepHUCTHKa B3auMozeicTBus Tei. Cuina ynpyroctu u 3akoH I'yka. MI3smepenue cuiibl ¢
MTOMOLIBIO TUHAMOMETpa. SIBIeHNE TATOTeHUs U cuila TsbkecTu. Cuia TsShKeCTH Ha Ipyrux miiaHeTax. Bec rena.
Hesecomocth. CnokeHue cuil, HampaBJIECHHBIX 1O OAHOM mpsiMoil. PaBHOnelcTByomas cui. Cuia TpeHus.
TpeHue ckobKEeHUs U TpeHue NMoKos. TpeHue B npupoe u TexHuke. Jdemoncmpayuu.

1. HaGmroeHne MeXaHU4eCKOro JIBUKEHUS Tena.

N3mepenue ckopocTy MPSIMOIMHENHOTO ABM)KEHHUS.
Habmionenue siBieHus: MHEPLUU.

Habumronenne n3MeHeHus: CKOpOCTH MPU B3aUMOIEHCTBUH TEJl.
CpaBHeHuE Macc 10 B3aUMOJIEUCTBUIO TEl.

AR

CroxeHue cuil, HapaBJICHHbBIX 1O OJIHOU NpsiMoil. Jlabopamophule padomul u onvimot.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHHs (IIapuKa B KMJIKOCTH, MOJENU

ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Omnpenenenue cpeiaHel CKOPOCTU CKOJBKEHHA Opycka WM MIapuKa MO HAaKIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENa.

4. OmnBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (nedopMmariu) MpyKHHBI OT
MPUII0)KEHHOMN CHJIBI.

5. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJBKEHHs OT Beca Teja U
XapakTepa compukacammuxcs nosepxHocreid. Pasmen 4. JlaBjienne TBEPABIX TeJ, KUAKOCTEH U
ra3oB.

Jasnenne. CriocoObl yMEHBIIICHUS U YBEIUYCHHS JaBicHUs. JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHHS
raza or oobéma, Temmeparypsl. [lepenada gaBiaeHUs TBEPABIMU TEJIaMH, XKHAKOCTSIMH M Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUecKue MamMHbBI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT IIyOWHBI. [ mapocraruueckuit
napanokc. Coobaromuecs cocyasl. [ uapaBnudeckie MeXaHU3MBbI.

AtMmocdepa 3emn u atmochepHoe naBieHue. [[puarHbI CymecTBOBaHMS BO3IYITHOW 000T0UKH 3EMITH.
Omnsit Toppuuenn. M3mepenne atMochepHOro JaBieHHs. 3aBUCUMOCTh aTMOC(EpPHOTO TaBIEHUS OT BHICOTHI
HaJ ypoBHEM Mopsi. [Ipubopsl 11t usMepeHust aTMOCHEpPHOTO TaBJICHHS.

JleticTBHE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BoznyxomnaBanue. /lemoncmpayuu.

1. 3aBHCHMOCTH JaBIICHUS T'a3a OT TEMIIEPATYPHI.
[lepenaya naBiaeHUs KUIKOCTHIO M TA30M.
Coobmmarormmecs: CoCy/Ibl.
I'mppasnuueckuii nmpecc.

wokh v

[IposiBnenue aeiicTBrs aTMOC()EPHOTO JaBICHUSI.

6. 3aBUCUMOCTh BBITAIKUBAIOMICH CHIBI OT O00BbEMa MOTPYKEHHOW YacTH Tela M IUIOTHOCTH
JKHKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHMs Tell: IJIABAHME WM MOTPYKEHHE TeNl B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEH TeJIa U KUIKOCTH.
Jlabopamopusie pabomul u onvimol.



1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMA MOTPYKEHHON B KUIAKOCTh

YacTH Tena.

2. OnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJNO, MOTPYXEHHOE B
KUJKOCTb.

3. [TpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH,
OT Macchl Tena.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUJIbI, AEHCTBYIONIEH HA
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YACTU TEJIAa U OT TUIOTHOCTHU KHUJIKOCTH.

5. KoHctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKM M ONpeAesieHHe eé
IPy30N0ABbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus.

Mexannueckasi pabota. MOIITHOCTb.

[IpocThle MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBWiIO paBHOBECHsS pbluara.
[Ipumenenue mnpaBwia paBHOBecHs pblyara K Ooky. «3ojoroe mpaBuio» mexaHuku. KIIJ[ mpoctbix
MEXaHU3MOB.

IIpocTble MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHeTnueckas M NoOTeHIManbHas dHeprus. [IpespamieHue omHoOro Buzaa
MEXaHMYECKON SHEPTUHU B APYTroi. 3aKOH COXPaHEHUs DHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXaHU3MOB.

Jlabopamopuwie pabomol u onvimol.

1. Onpenenenne paboThl CUIbI TPEHUS NP PAaBHOMEPHOM JBHM)KEHHM TeJla 10 FOPU30HTAIbHON

MIOBEPXHOCTH.

2. HccnenoBanue ycinoBUi paBHOBECHS pblYara.
3. Uzmepenue KI1/] HakTOHHOM MIIOCKOCTH.
4. V3yueHue 3aKkOHa COXPAHEHHSI MEXaHUYECKOW AHEPTHH.

8 KVIACC

Pa3gen 6. TenioBblie IBJICHUSA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUU CTPOEHHUS BellecTBa. Macca u pa3Mepbl
aTOMOB U MOJIEKYJI. ONBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUN BemecTBa. Kpucrammmaeckue u amopHbIe
tena. OOBSICHEHHE CBOMCTB Ta30B, JKUIKOCTEH W TBEPABIX TE€N Ha OCHOBE IOJOXKEHUH MOJEKYISPHO-
KHUHETUYCCKOU TCOpPUH. CmMmauuBaHUE U KalWJUTSIPHBIC SIBJICHUS. Tennosoe paciupCHUC U CIKaTUC.

Temmnepatypa. CBsi3b TEMIEPATYPhl CO CKOPOCTBIO TEIJIOBOIO IBUYKEHUS YacTULl. BHyTpeHHss 3Heprusl.
CriocoObl M13MEHEHUs! BHYTPEHHEN dHEPruu: TeIionepeaaya u copepiieHue padboTsl. Buabl Teronepenauu:
TEIJIONPOBOAHOCTh, KOHBEKLIUS, U3IIyYEHHE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BeElIECTBA. 1erIooOMEH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro 0ananca. [InaBieHue u oTBepAeBaHNEe KPUCTAUTMUECKUX BEIIECTB. Y IeNbHAs TEIUIOTa
miaBnenus. [lapooOpasoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenpHas TerioTa napoodpa3zoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KATICHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIuMBa. Y IeJbHAs TEII0Ta CrOPaHHUs.



[Tpuntumel paboTh! TeroBsix apurarenei KI1/] remmoBoro npurarens. TemmoBbie 1BUTaTENM 1 3alUTa
OKpYKaroIlen Cpeibl.
3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.
JHemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHKEHUSI.
Ha6mronenue nuddysuu.
HaGnronenue siBIeHU cMauyuBaHUS M KAaMIIISIPHBIX SIBIICHUH.
HabGmronenue TeraoBoro pacuimpeHus Te.
W3menenue naBneHus ra3a mpu U3MEHEHUH 00bEMa M HAarPEBaHUH WJT OXJIAKICHHUH.
[IpaBuna u3MepeHus TeMIepaTyphl.
Buasl Temionepenayu.

® NNk B -

OxnaxJieHue Ipu COBEPIICHUH PaOOTHI.

o

HarpeBaHHe IIpu COBCPUICHUUN pa6OTLI BHCIIHUMH CHUJIaMMH.

_
e

CpaBHeHuE TENMIO0EMKOCTEN pa3InYHBIX BEILIECTB.

—_—
—_—

HabOnronenue kureuus.

_
i

Habmronenne noctossHCTBa TeMIiepaTyphbl IPH IJIaBICHUU.

—_
(98]

Mopnenu TernoBbIX ABurareneil. Jlabopamopuvie padomot u onvimul.

OMBITHI 110 OOHAPYKEHHUIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITHI IO BRIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnpIThI 10 HAOJIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

S

Omnpenenenue JaBieHUs BO3AyXa B OaJUIOHE IIMPHIIA.

5. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTH JaBICHUS BO3[yXa OT ero o0bhEMa M HarpeBaHUs
WJIU OXJIQKICHHUS.

6. [IpoBepka THUMOTE3Bl JUHEHHOM  3aBUCHUMOCTH JUIMHBI ~ CTOJIOMKA  JKUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmionenue u3MeHeHHUs BHYTPEHHEH SHEpruu Teja B pe3yJbTaTe Teruionepenayu 1 padboTsl
BHEILIHUX CHIL.

8. HccnenoBanue SBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHON U TOpsUYeit BOJIBI.

9. OnpeneneHre KOJMMYECTBA TEIIOTHI, MOJYYCHHOTO BOJOH MPHU TEIJIOOOMEHE C HArpeThiM
METaJUTMUYECKUM ITHIHHIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BEILIECTBA.

1. HccnenoBanue npouecca uCnapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

13. OnpeneneHue yneabHOW TEIUIOTHI IJIAaBJICHUS Jbaa. Pasgmea 7. DiekTpuyeckue u

MATHUTHBIE SIBJICHMS.

Onexrpuzanus Ten. JBa poaa 3IeKTpUUECKHMX 3apsaoB. B3aumopeiicTBue 3apsDKEHHBIX Tell. 3aKOH
KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJIECUCTBHUS 3apSyKEHHBIX TEJl OT BEJIMUUHBI 3apAI0B U PACCTOSIHUS MEXTY
TeJIamu).

Onektpuyeckoe mone. Hampsok€HHOCTH  AnekTpuueckoro  mosig.  [lpuHuun — cynepno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsaoB. OJNEMEHTapHbId 3JeKTpuueckuid 3apsia. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMsI dJIEKTPUUECKOTO 3apsija.



DJIEKTPUUYECKUHN TOK. Y CJIOBHUSI CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa. ICTOYHUKN MOCTOSIHHOTO TOKA.
JleicTBHSI ANEKTPUIECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPHUUECKUN TOK B KUIKOCTSIX H
rasax.

Onexkrpuueckas wnenb. Cuna Toka. OnekTpuueckoe HanpsbkeHue. CONpOTHUBIEHUE NPOBOJIHUKA.
VY nenbHOE colpoTuBieHHE BemecTBa. 3akoH Oma ais yyactka uenu. IlocnenoBarenbHoe U nmapajiesibHOE
COEIMHEHUE MPOBOAHUKOB.

PaGora u MomHOCTh 3yekTpudeckoro Toka. 3akoH JDkoyms—JleHma. OnekTpuyeckue LeNud U
MOTPEOUTENH IEKTPUUECKON dHeprun B ObITYy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThL. B3auMoaericTBUE NOCTOSIHHBIX MarHuTOB. MarauTHoe nojie. MarautHoe noJje
3emyid U €ro 3HaueHue JUIs Ku3HU Ha 3emuie. OnblT Opcrefa. MarHuTHOE MoJie 3JIEKTPUUYECKOTO TOKa.
[IpumeHeHune >IEKTPOMarHUTOB B TeXHUKE. JIelicTBME MarHMTHOTO MO Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEh TOCTOSTHHOTO TOKA. MICMOJIb30BaHUE JICKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCIOpTE.

Oneitel @apanes. SIBiaeHue anekTpomMarHuTHOW uHAyKuMU. IlpaBuno JleHma. DnexkTporeHneparop.
CriocoObI oTyueHHst ANEKTPHUECKON IHEPTUU. DIEKTPOCTAHIIUHN HA BO3OOHOBIIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DneKTpu3anus Teil.

JIBa posa 3eKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpoCTBO U JEHCTBHE IEKTPOCKOIIA.

DnekTpocTaTHuecKast UHIYKIUS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.

[IpOBOTHUKY M TUBIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.

® NNk B -

HMcTOYHMKH TTOCTOSIHHOT'O TOKA.

he

JIeficTBHA DIIEKTPUYECKOTO TOKA.

_
e

DNEKTPUUECKUN TOK B JKUJKOCTH.
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I"a3oBwIi1 pazps.

_
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H3mepenue cuiibl TOKa aMIepMETPOM.

—_
(O8]

H3mepenue 37eKTpUYecKOro HanpsyKEHUs] BOIBTMETPOM.

H
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Peoctat 1 mara3uH COpOTHBIICHUMN.
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Bs3aumopelicTBre MOCTOSSHHBIX MAarHUTOB.

,_.
*

MO,Z[GJ'II/IpOBaHI/Ie HCEBO3MOXHOCTHU pa3JACICHUA IIOJIOCOB MaruuTa.

_‘
~

MO,Z[GJII/IpOBaHI/IC MarHUTHBIX ITOJIEH MTOCTOSSHHBIX MarHUTOB.

~
S

OmneIT OpcTena.

_
e

MarnuTtHoe noJjie ToKa. JIEKTPOMAarHuT.

V)
e

JlelicTBME MAarHUTHOTO TTOJISI HA MPOBOJHUK C TOKOM.

[\
—

QHCKTpOI[BI/IFaTCJ'IB IIOCTOSAHHOI'O TOKA.

)
N

I/ICCJ'IC,Z[OBaHI/IC SABJICHUS 3J'ICKTpOM3FHPITHOI>i HHIAYKIOUU.

)
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Onbitel @apages.
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3aBHCUMOCTh HaIlpaBJICHUA UHAYKIOUOHHOT'O TOKA OT yCJ'IOBI/Iﬁ €ro BOBHHMKHOBCHHA.

\S)
bl

DneKTporeHepaTop MOCTOSTHHOTO ToKa. Jlabopamophsie padomol u onvimal.
1. OnbITHI 1O HAOTIOIEHUIO SJICKTPU3ALMH TEJI MHAYKIUEH U IIPU CONMPUKOCHOBEHHH.
2. HccnenoBanue NeHCTBUSA 3JIEKTPUUECKOTO MOJI HA IPOBOJHUKH U AUBJIEKTPUKH.
3. Cbopka u mpoBepka pabOThI AJIEKTPUIECKOMN IIEMU TOCTOSTHHOTO TOKA.



4. V3mepeHue U peryJIupoBaHuEe CHIIbI TOKA.

5. W3mepenue u peryIupoBaHUe HAMPSIKEHUS.

6. WccrnenoBanue 3aBUCHUMOCTH CHIIBI TOKa, HAYIIETO Ye€pe3 PEe3UCTOp, OT COMPOTHUBICHUS
pe3ucTopa 1 HalpsHKEHUsI Ha pEe3UCTOpeE.

7. OHI)ITI)I, ACMOHCTPUPYIOIIHE 3aBUCUMOCTL JJICKTPUYCCKOr'0 COMMPOTHUBJIICHUA IMPOBOAHUKA OT
€ro JUIMHBI, TUTOIIAH MOMEPEYHOr0 CEUCHUS U MaTepuara.

8. IlpoBepka mpaBWiIa CIOKEHUS HAINPSHKEHUH TMPU TOCIENOBATEILHOM COEIUHEHHH JABYX

PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJsi CUIIBI TOKA MIPH MapalljIeIbHOM COSIMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 JIAMIIOUKY, OT HAMPSHKEHUS Ha
HEH.

13. Onpenenenue KIIJ] HarpeBatens.

14. Hccnenosanyue MarHuTHOTO B3aUMOJIEUCTBUS NOCTOSTHHEIX MAarHUTOB.

15. W3ydyeHre MarHUTHOTO TOJNsS TOCTOSHHBIX MAarHUTOB MpPH WX OOBEAMHEHUU H
pa3lieNIeHUN.

16. UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

17. OMNBITHL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTh CHJIBI B3aUMOCHCTBHUS KaTYIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA W HANpPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydenue neicTBUs MArHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u usydeHue paboThl JIEKTPOABUTATEIIS.

20. N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

21. OnbITHl 10 UCCIEAOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOM WHAYKIMHM: UCCIIEIOBAHHE

W3MEHECHHMH 3HAUYCHUS U HaIlpaBJICHHUA UHAYKIWUOHHOI'O TOKaA.

9 KVIACC

Pa3nes 8. Mexanndeckue siBJICHHUS.

Mexannueckoe  ABwkeHMe. MarepuanpHas Touka. Cuctema  orcu€éra.  OTHOCUTENBHOCTH
MEXaHMYECKOTO JBHKeHUsA. PaBHOMepHOe NpsAMONMHENWHOE IBMXKEeHHE. HepaBHOMEpHOE NpsSMOJIMHENHHOE
JBUKCHHUE.

CpenHsisi © MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PapHoyckopeHHOe npssMonuHeiHoe apmkeHne. CBooonnoe nagaeHue. Onwitel [amues.

PaBHOMepHOE nBWXKEeHHE MO OKpykHOCTU. Ilepmom m wacrora oOpamieHus. JluneliHas u yrioBas
CcKOpocTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

Ilepsslii 3ak0H HptoToHa. Bropoi 3akoH HeroTtona. Tperuii 3akoH Herotona. [IpuHuun cynepno3nuuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHus: cuiia TpeHHs CKOJIbKEHHUs, CHJIa TPEHUS TIOKOs, APyTHe
BU/IbI TPEHHUS.

Cuna TSXKECTH U 3aKOH BCEMUPHOI'O TSATOTEHUS. Y CKOPEHUE CBOOOJHOIrO MajeHus. [[BrkeHue riaHer
Bokpyr Counia. [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpy3KkH.

PaBHOBecue MarepuanbHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO Tena C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp TskecTu.



Nmnynbe Tena. M3menenne ummysnbca. UMnynbc cuibl. 3aKOH COXpAaHEHUsS MMITyJbca. PeakTuBHOE
JBUKCHHE.

Mexanunueckast paboTa 1 MOUTHOCTb. PaboTa cuit TSHKeCTH, ynpyrocTH, TpeHus. CBs3b SHEPTUHU U
pa60TI)I. HOTGHHI/I&J’IBH&?[ SHEPTHUAd TCJa, IOAHATOr0 HaJl MOBEPXHOCTHIO 3CMJIHN. HOTGHIII/IaJ'II)HaH OHEPTUA
cxatol npyxuHbl. Kunetuueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTrUun. 3aKOH COXPaHEHUS
MEXaHUYECKOH sHepruu. /lemoncmpayuu.

1. HaGHIOI[eHI/Ie MCXAaHUYCCKOI'0 IBUKCHHUA TCJIa OTHOCHUTCIIBHO PA3HBIX TCJI oTcuéra.

2. CpaBHeHuE NyTeH U TPaeKTOPUI IBUKEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX Tell
oTcuéra.

3. M3MmepeHue CKOpOCTU U YCKOPEHUS MTPSIMOJIUHEHHOTO JBH>KCHUS.

4. WccnenoBanue Npu3HaAKOB paBHOYCKOPEHHOTO IBUKEHHUS.

5. Habnronenue NBUKEHUS Tela M0 OKPYKHOCTH.

6. Habmionenne MexaHn4ecKuX sSIBIICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra « Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJIa OT MAcChl TeJia U JACHCTBYIOIIEH Ha HETO CUJIBIL.
8. HaOmroneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUH TEI.
9. W3MeHeHue Beca Tesa Npu YCKOPEHHOM JABM)KEHHUU.

10. [Tepenaua ummnynbca Mpu B3aUMOJICUCTBUU TEIL.
1. [IpeobpaszoBanus YHEPTUU TIPH B3aUMOJICHCTBUH TEII.
12. CoxpaHeHHe UMITyJIbca MIPU HEYIPYTOM B3aUMOACHCTBUU.
13. CoxpaHeHHe UMITYJIbCa MPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
14. HabmtoneHne peakTHBHOTO IBHXKCHHS.
15. CoxpaHeHne MEXaHUYEeCKOH SHEPTHH MTPU CBOOOTHOM HaICHUH.
16. CoxpaHeHre MEXaHUYECKON SHEPTUu MpHU JBUKEHUH Tela MOJ IeUCTBUEM MPYKUHBI.
Jlabopamopuwvie pabomot u onvimel.
1. KoncTpyunpoBanue TpakTa AJis pa3roHa 1 AajbHEHIIEr0 paBHOMEPHOTO IBHYKEHUS IapyKa WK
TEJIEeKKH.
2. Omnpenenenue cpeHe CKOPOCTH CKOIbKEHHUsI OpyCKa WU ABMXKEHHUS IIapHUKa M0 HaKIIOHHOU
IUIOCKOCTH.
3. Omnpenenenne yCKOpeHus Tejla IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
4. HccrnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHH NpPU PABHOYCKOPEHHOM JIBHKCHHU 0e3
Ha4yaJIbHOW CKOPOCTH.
5. [IpoBepka rumoTe3bl: €Ciu MNP PAaBHOYCKOPECHHOM JABHKEHUHN 0€3 Ha4aIbHOW CKOPOCTH ITyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMTHAKOBBI.
6. HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.
7. Onpenenenne k03(pPULMEHTA TPEHUS CKOIBKEHHUS.
8. Omnpenenenne KECTKOCTU NPYKUHBI.
9. Omnpenenenue pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM ABM)KEHUHU TeJla M0 TOPU30HTAIbHON
MOBEPXHOCTH.
10. Omnpenenenne paboOThI CUIIBI YIIPYTOCTH IIPU MOABbEME IPy3a C UCIOIb30BaHHUEM HETIOBUKHOTO

Y TIOJIBUKHOTO OJIOKOB.
1. N3yuenue 3akoHa coxpaHeHus sHepruu. Pasaen 9. Mexanuveckne Ko/jie0aHUA U BOJTHBI.



KonebarenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTUKHM KOJI€OaHMI: MEpHUoA, 4acToTa, aMIUIMTYAA.
MaremaTrueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaienue suepruu npu KojaedaTeaIbHOM ABMKECHUU.
3aryxarmue konebanus. BriHykneHHbIe KoneOaHusi. Pesonanc. Mexanudyeckue BOdHBL CBolicTBa
MEXaHUYECKUX BOJIH. [IponosbHbIE U TONEpEYHbIE BOIHBI. [{JIMHA BOJIHBI U CKOPOCTh €€ paCIPOCTPAHEHUS.
MexaHn4ecKkHe BOJIHBI B TBEPIOM TelE, CECUCMUYECKUE BOJIHBI.
3Byk. ['pomkocts 3Byka W BbicoTa ToHa. Otpaxenue 3Byka. WH(Dpa3Byk u yIbTpa3BYK.
LHemoncmpayuu.
1. Habmronenue xoneGaHuil T Mo 1eHCTBUEM CHIIBI TSXKECTH M CUJTBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenne BoIHY X ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnpocTpanenue npooibHbBIX U MONEPEUYHBIX BOJIH (HA MOJIEIN).

RANE e

HabumroieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30oHaHC.

Jlabopamopmuwvie pabomot u onvimul.

Onpenenenne 4acToThl U Meproia KoineOaHui MaTEMaTUYECKOr0 MasiTHUKA.

Onpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUoia KoJeOaHN MOBEIICHHOTO K HUTH Ipy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUi Py KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBHCUMOCTH Mepuo/ia KoueOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipys3a.

SNk v =

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHoaa KoieOaHU MPYKUHHOTO MasTHUKA OT MAacCChI
rpy3a " )KECTKOCTHU INPYKUHBI.
7. U3mepenue yckopeHus cBoOomHoro maneHus. Pazmen 10. DiIeKTpOMarHuTHoe moJjie U

JICKTPOMAIrHUTHBIC BOJIHBI.

DJIEKTPOMAarHUTHOE MoJje. DJNEKTPOMArHUTHbIE BOJIHBI. CBOWCTBa 3JeKTpoMarHUTHBIX BosH. lllkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIOIb30BaHNE AIIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA cBeTa. /Jemoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopuwvie pabomot u onvimol.

1. M3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOMIBHOTO Tenedona. Pazmen

11. CBeTOBBIC ABJICHUS.

JlyyeBass monenb cBeta. Mcrounuku cBera. [IpsMosiMHEiTHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHUS
Connua u Jlynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaXKEHUsl CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeTa. [lodHOe BHYTpeHHEEe OTpa)K€HUE CBeTa.
Hcnonp3oBanue nojrHoro BHYTPCHHETO OTPAXXCHUA B OIITUYCCKHUX CBCTOBOAAX.

Jlunza. Xon nyueii B tua3e. Ontuyeckas cucteMa poroamnmnapara, MUKpOCKONa 1 Teneckorna. ['1a3 kak
ONTHYECKasl CUCTEMA. BIM30PYKOCTh M 1alIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. Clio’keHHME CIEKTPaTbHBIX IIBETOB. Jlucnepcust
CBeTa.

Hemoncmpayuu.

1. IIpsMonuHeitHOE paclIpOCTpaHEHUE CBETA.
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OtpakeHue CBeTa.

[Tomyuenue n300pakeHUii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Tpenomnenue cBeTa.

OnTruyeckuii CBETOBO/I.

Xon styueit B cobuparomieii TuHse.

Xop Jydeil B paccenBarolel JIMH3E.

[Tonyuenne nzo0paxeHuit ¢ MOMOIIBIO JINH3.

[Tpuniun aeicTBus Goroanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monpens riasa.

Paznoxxenue 6enoro cBeTa B CIIEKT.

[Tomyuenue Oenoro cBeTa MpH CIOXKEHUHM CBETA pPa3HBIX IBETOB. Jladopamopuvlie pabomer u
onvimul.

HccnenoBanue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOT'O JIyda OT yIJIa IaJIeHHUS.

N3yuenne xapakTepucTHK N300pakKeHUsI IPEAMETA B IUIOCKOM 3€pKaJe.

WccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHHSI CBETOBOIO JIyda OT YIVIa MaJeHUs Ha T'paHULE
«BO3IYX—CTEKJIIO».

[Tomyuenue n300pakeHUii ¢ TOMOIIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITH IO Pa3NIOKEHHUIO OEJIOro CBETa B CIEKTP.

OnbITH 110 BOCTIPUATHIO IIBETA IPEIMETOB IPHU WX HAOIIOIEHUH Yepe3 BETOBbIe GMIbTphI. Pa3aen

12. KBaHTOBBIE IBJICHHUA.

OmnsiTel Pezepdopna u ruranerapHast Mmoaens aroma. Monens aroma bopa. Hcryckanue u rorsomienne
cBera aroMmoM. KBaHTHI. JIMHEWYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHrue aToMHOTO sifipa. HykimoHHast Moiens
aTOMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpamienus. [lepuoa nmomypacmnana aTOMHBIX sAEp.

ﬂﬂepHLIe peakniuu. 3aKOHBI COXPAHCHUA 3apsaa0BOro U MaCCOBOTO YHCCIIL. 9Hepr1/151 CBA3HM aTOMHBIX

snep. CBsi3b Macchl U SHEpruM. Peakuuu cunTe3a u aenenus saep. Merounnku sHeprun CosiHLA U 3BE3 L.

Snepnas sHepretuka. JIeHCTBUA paguOAKTUBHBIX U3IyUYEHUN Ha KUBBIC OpraHu3Msl. Jemoncmpayuu.

Rl A R e

CrieKTphl U3JTy4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnekTtp Bomopoa.

Hab6monenue tpexoB B kamepe BubcoHna.

PaGora cuéTunka HOHU3UPYIOMINX U3TYUEHUI.

Peructpanus n3imydeHus IpUpoOAHbIX MUHEPAJIOB U IPONYKTOB. JIadopamoprsie padomol u onvimaol.
HabmioneHne CrijionIHbIX U TMHEHYaThIX CIIEKTPOB U3TYUYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (TI0 oTorpadusam).
Nzmepenne pagnoakTuBHOTO GoHa. [IoBTOPUTEIHLHO-0000AI0IINI MOTYTb.

[ToBTOpUTENBHO--0000IAOIIMI  MOAY/Ib MpeJHa3HaueH JUIsl CUCTEeMaTH3aluu W 000O0IIeHUs
MIPEIMETHOTO COZEPIKAHUS U ONbBITA JAEATEIbHOCTH, TPUOOPETEHHOTO MPH U3YYSHUH BCETO Kypca (PHU3HUKH, a
TaKXkKe JUIs TOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 53K3aMeHy MO (u3uke [uisi 00ydaromuxcs,
BBIOpABLINX TOT yUEOHBIN IPEMET.



[Tpu u3yueHuu JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI A€ITEILHOCTH, HA OCHOBE
KOTOpBIX OO0ECTeUnBaeTCsl JOCTIKEHHE TMPEAMETHBIX M METalmpeIMETHBIX IUIAaHHUPYEMBIX pPe3yJIbTaTOB
oOydeHus, GOpMUPYETCSI €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICOBAHUS
SIBJICHUW TPUPOJBI W TEXHHUKH, OBJAJCHHEC YMCEHUSMH OOBSCHATh (DHU3MYECKHE SIBICHUS, NPUMCHSISA
MOJTy4YE€HHbIE 3HAHMSI, pelliaTh 3aJja4ui, B TOM YHCJIe KaYECTBEHHbBIE 1 SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO NEATEIbHOCTHBIA XapakTep JaHHOTO paszfesia peanusyercs 3a c4€T TOro, 4To
o0y4aromrecs BHIMOMHSIIOT 331aHNs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUECKHE SBICHUS B OKpYXKa-
IOIEH TPHUPOJIe U TIOBCEIHEBHOW >KW3HU, WCIIONH30BATh HAYYHBIE METOJBI UCCICIOBAHHS (DU3UUECKUX

SIBJICHHM, B TOM YHUCJIE JIJISl TPOBEPKH T'H-

MOTE3 M MOJIYYCHUS] TEOPETHUECKUX BBIBOJIOB; OOBACHITH HAYYHBIE OCHOBBI Han0o0Jiee BaXKHBIX TOCTHKCHUI

COBpPEMEHHBIX TEXHOJIOTUH, HAIpUMED,

MPAKTUYECKOIO HCIOJB30BAaHUS PA3NMYHBIX HCTOYHMKOB SHEPrMM HA OCHOBE 3aKOHA IPEBpALLlEHUS M
COXPaHEHHUS BCEX U3BECTHBIX BUJOB YHEPTHUH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOT'PAMMBI 10 ®U3UKE HA

YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

N3yyenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHs HAMpaBICHO Ha JOCTHKCHHE
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare uzydeHus: pu3nku Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHus y oOydaromerocs OymayT
c(hOpMHUPOBAHBI CIEAYIONINE JIUYHOCTHBIE PE3YIbTAThI B YACTH:

* 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

* - IPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOH (pr3nueckot Hayku; O
- IGHHOCTHOE OTHOIICHUE K JTOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3HUKOB,;

* 2) rpa’KAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

* - TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKICHUU 00IIECTBEHHO 3HAYUMBIX M STHYECKHX MTPOOIIEM,
CBSI3aHHBIX C IPAKTUUECKUM NMPUMEHEHUEM JOCTHKEHUHN PU3UKH;

* - OCO3HAaHHE BAXXHOCTU MOPAIbHO--3TUUYECKUX MPUHIMIOB B JAesATeNbHOCTH YyuéHoro; O 3)
3CTETHYECKOr0 BOCIIMTAHMSA:

* - BOCTIPHSATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHHUYHOTO IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

* - OCO3HaHHE IIEHHOCTH (DU3MUECKON HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPbI;

* - pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOMN IEATEIIbHOCTH;

* 5) popmMupoBaHus KYJbTYPbI 310POBbS U IMOIHOHAJIBHOT0 0JIATOMOJIY YU :

* - OCO3HAHME ILIEHHOCTH Oe30MacHoro olOpa3a »H3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE,
BaXHOCTHU TpaBuiI OE30MAaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JIOPOTax, C ANEKTPUYECKUM U TEIJIOBBIM
000pyI0BaHNEM B JOMAIIHUX YCIOBHSIX;

* - cpOpMHUPOBAHHOCTH HABBIKA Pe(ICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO XKe IpaBa
y Ipyroro 4ejoBeKa;

* 6) TPY10BOI0 BOCIIMTAHUSA:



* - aKTHBHOE y4YacTH€ B pEIICHUH MNPaKTHUECKUX 3a1ad (B pamMKax CeMbH, 00pa3oBaTeNbHOM
OpTraHM3aIiK, TOPOIa, Kpast) TEXHOJIOTHYECKON U COIMAILHON HANpaBIeHHOCTH, TPEOYIOIIMX B TOM YHUCIIe
1 (PU3UYECKUX 3HAHUI;

* - HHTEpeC K NPaKTHUECKOMY U3YUYEHHIO MPOQeCcCHil, CBI3aHHBIX ¢ (DU3UKOI;

* 7) 3K0JIOTHYECKOT0 BOCTIMTAHMS:

* - OpUEHTAIMsI Ha MPUMEHEHHE (PU3NYECKUX 3HAHMN JUIsl pEelIeHHs 3a/a4d B 00JacTH OKpY>Karomei
Cpellbl, TUTAHUPOBAHUS TTOCTYIKOB M OIICHKU WX BO3MOXKHBIX MOCIIEIACTBHH ISl OKpysKaromeh cpesr; O -
OCO3HAHHE TII00AIEHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIeM H ITyTel UX PELICHHUS;

* 8) aranTanuu K U3MEHSIOIUMCS YCJIOBUSAM CONUAIBbHON U IPUPOAHON cpeabl:

* - MOTPeOHOCTh BO B3aUMOJICUCTBUU IPHU BBHINOJIHEHWU HCCIEAOBAHUNA M IMPOEKTOB (U3NUYECKOI
HANPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JIPYTHUX;

* - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeILHOCTD;

* - TOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHWM, B TOM yucie (HOpMyIHpOBaTh HJIEH, MOHATUS,
TUMNOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

* - OCO3HaHUE 1e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (HU3UKH;

* - IUTAHUPOBAHUE CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PH3UICCKUX 3HAHUI;

* - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (PU3NUECKUX 3HAHUM;

* - OIICHKA CBOWX JICHCTBUH ¢ yUETOM BIIMSHUS HA OKPY>KAIOIIYIO CPETy, BOSMOKHBIX TI00ATEHBIX
MIOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHs MporpamMMmbl Mo (M3MKEe Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHHs Y
oOyuaromierocsi OymyT cOpMHpPOBAaHEI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIHHBIC
yYHUBEpCaJbHbIE y4eOHBbIC JEWCTBHSA, KOMMYHHKATHUBHBIC YyHUBEpCalbHbIC ydeOHBIC JEHCTBHA,
PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUSL.

ITo3HaBaTeIbHBIE YHuBEpPCAJIbHbIC yqeﬁnme JecTBUA

Ba3zoBrble JJornueckue neicTBuA:

* BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUN);

hd yCTaHaBJII/IBaTI: CyIJ.IGCTBGHHI:IfI HpI/ISHaK KJIaCCI/I(i)I/IKaI_[I/II/I, OCHOBAaHHUA IJIA 0606H.I€HI/I$I )41 CpaBHeHI/ISI;

* BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (aKTax, TaHHBIX U HAOIIOICHUSX,
OTHOCSIIUXCS K PU3MUECKUM SIBJICHUSIM;

® BBISABJIIATH HpI/I‘II/IHHO--CJIeILCTBeHHHG CBs3HU HpI/I H3y‘IeHI/II/I q)HSI/II-IGCKI/IX SIBHGHI/Iﬁ )41 HpOI_[eCCOB,
eJ1aTb BBIBOJABI C UCITOJIB30BAHUEM I[GI[}IKTI/IBHI)IX U MHAYKTHBHBIX YMOSaKJ'[IO‘IeHI/If/'I, BBIABUTATh THUITOTC3bI
O B3aUMOCBA3AX (bHBI/I‘IGCKI/IX BCJINYNH,

* CaMOCTOSATEIBHO BRIOUPATH CIIOCO0 pelieHus: yueOHol gusudeckoi 3a7aun (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PELICHUs, BBIOOP Hanbosee MOAXOIAIIEr0 C YIETOM CaMOCTOSATENBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCcKue el CTBUA:

® UCIIOJIb30BaTh BOHpOCBI KakK I/ICCHGI[OBaTe.HBCKI/Iﬁ I/IHCTPYMGHT IIO3HAaHUA,

* MPOBOAWTH TI0 CAaMOCTOSITEILHO COCTaBIICHHOMY IUIAHY OINBIT, HECJIOXHBIA (DU3NISCKUMA
AKCTICPUMEHT, HEOOJIBIIIOE UCCIICIOBaHNE (PU3UUECKOTO SBIICHHS;



* OIICHUBATh HAa MPUMEHUMOCTh M JTOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYEHHYIO B XOJ€ UCCIICIOBAHHUS
WM DKCIIEPUMEHTA;

* CaMOCTOATENbHO (OPMYyNIHUPOBaTh O0OOIIEHUS ¥ BBIBOABI IO pE3yJbTaTaM MPOBEIEHHOTO
HaOJI0/IEHUS, OTIBITA, UCCIIEIOBAHMS,

* IPOrHO3UPOBATh BO3MOXKHOE JTAJIbHEHINee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKXKE BBIABHIaTh
IPEOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

* IPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI M 3alIPOCHI NP MOKUCKE U 0TOOpe MH(OPMALIUY UITH
JAHHBIX ¢ YIETOM MPEIIOKEHHON yueOHOM (pr3ndeckoi 3a1auu;

* aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PATUYHBIX BHUIOB U (hopm
IpEJICTaBICHHUS;

* CaMOCTOSATEIBHO BBIOUPATH ONTUMAJIBHYIO (hOpPMY MpeACTaBlIEeHUS HHPOPMAIMH U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOHM rpauKoi U uX KOMOUHAIUSIMHU.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBUS:

* B X07ie 00CyKeHUsI yueOHOro MaTepuaa, pe3yJibTaToB JJa0OPaTOPHBIX paObOT U MIPOEKTOB 3a/1aBaTh
BOIPOCHI MO CYIIECTBY OOCYKIAa€MOW TE€Mbl U BBICKA3bIBAaTh HJEH, HAICJICHHbIE Ha pEIlEHUE 3a7aud U
noJiiepKaHue 0J1arokenaTeIbHOCTH OOIICHUS;

* CONOCTABIATh CBOM CYXKIEHHUS C CYXICHHSIMH APYTUX YYaCTHUKOB [UANora, OOHApyXHBATh
pasau4Me U CXOACTBO MO3ULIMIA;

* BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

* MyONUYHO TPEACTABIATh PE3YNbTAThl BBIMOJHEHHOTO (PU3WYECKOTO OmbITa (IKCIEPUMEHTA,
UCCJIETIOBaHMUSI, IPOEKTA);

* IOHUMAaTh U UCIOJb30BaTh MPEUMYIECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThI MPU PEUICHUU
KOHKPETHOU (PM3HUYECKOM MPOOTIEMBL;

* IPUHUMATh Il COBMECTHOW [EATEIbHOCTH, OPTaHU30BBIBATH ICHCTBHS TO €€ JOCTHKEHUIO:
pacnpenensTh poyid, 00CYXIaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOH paboTh, 0000mIaTh MHEHHS
HECKOJILKHX JTIOJICH;

* BBINIOJIHATH CBOIO YacTh PaOOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa Mo CBOEMY HaNpaBJICHUIO U
KOOPAMHHPYS CBOU ACHCTBUS C APYTUMHU WICHAMHU KOMaH/bI;

* OIICHWBATh KaueCTBO CBOEro BKJIaga B OOMIMHA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIBHO
c(OpMyIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranm3anus:

* BBISIBIISITH TIPOOJIEMBI B )KM3HEHHBIX M YIEOHBIX CUTYAIUSIX, TPEOYIOMIUX TSl pelIeHUs] (PU3HUECKUX
3HAHMUI;

* OPUEHTUPOBATHCS B PA3IUYHBIX TOJIXOJaX MPHUHATHSA PEIICHUH (MHANUBUAYAJTbHOE, TNPUHSATHE
pellIeHus B TPyMIIe, MPUHITHE PEIICHUI TPYIIOoi);

* CaMOCTOSITEIPHO COCTaBISTh AITOPUTM pelIeHUs (PU3MUECKO 3a7aud WK TUIaHA UCCIICIOBAHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH TPE/TaracMbIe BAPUAHTHI
pELICHUI;

* IeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:



* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJlaraTh IIaH €€ U3MEHEHMS;

* OOBSICHITD TPUYMHBI TOCTHIKECHUS (HEIOCTHIKCHHS) PE3yJbTATOB JCATEIBHOCTH, TaBaTh OIECHKY
npruoOpEeTEHHOMY OTIBITY;

* BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHCJIE B XOJ1 BHIITOJHEHUS (PU3NUECKOT0 UCCIIEA0BAHMS
WIN TIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHHUBIIUXCA CHTyallUd, YCTaHOBJICHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEH;

* OLICHMBATbh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBHAM;

* CTaBUTh ce0s Ha MECTO JPYroro 4esloBeKa B XOJE CHOpa WIM AMCKYCCHMHM Ha HAy4YHYIO TEMY,
NIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

* IPU3HABATh CBOE MPaBO Ha OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a]a4 WIH B YTBEPKICHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ IIPABO APYTOTO.

INNPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydeHus B 7 kjacce IpeAMETHbIE Pe3yibTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpPa)kaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIINUXCS YMEHUH:

* MCTIOJIH30BATh MOHATH: (PU3UIECKUE M XUMHUCCKHUE SIBICHUS, HAOIOICHHE, YKCTIEPUMEHT, MOJEIIb,
THIIOTE3a, SAMHUIBI (PU3NYECKUX BEJIMYHH, aTOM, MOJIEKYJIA, arperaTHbIe COCTOSIHHS BemlecTBa (TBEpHOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHHUECKOe ABMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TPaeKTOpUsi, paBHOJAEHCTBYIOIIass cuia, jAedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOMIArOIIMECS COCYBI;

* pa3nuyath sBieHUA (Iuddy3us, TEIIOBOE IBUKEHNUE YaCTHIl BEIIECTBA, pABHOMEPHOE JBI)KEHUE,
HEPaBHOMEPHOE [IBUJKCHME, UHEPLMs, B3aUMOJCHCTBHUE TEJl, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOU
OCBIO BpAIICHUS, TIepe/iada NaBJICHUS TBEPIBIMU TEIIAMH, KUIKOCTSIMH U Ta3aMH, aTMOC(EpHOE TaBJICHUE,
IUIaBaHUE Tell, IPEBPAILEHUS MEXaHNYECKON SHEPTUHN) IO ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

* pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3NYCCKHUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM YHCIIC
(du3nveckue SBJICHUS B MPHUPOJIC: NMPUMEPHI IBUKCHUS C Pa3IUYHBIMUA CKOPOCTSMHU B KHBOW M HEIKUBOU
npUpoze, ACUCTBUE CHIIBI TPEHUS B MPUPOJAE M TEXHHKE, BIMSAHUE aTMOC(EpPHOro JaBICHHUS Ha >KUBOU
OpraHu3M, IIJIaBaHHC pI)I6, pbryaru B TCJIC YCJIOBCKA, IMPU 3TOM ICPCBOAUTL IMPAKTUYCCKYIO 3a1a4dy B
y4eOHY10, BBIJIEIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (PU3HUECKUX SBJICHHIA;

* OMKCHIBATh U3YYCHHBIC CBOWCTBA TENl U (PU3UUYCCKHE SIBICHHS, UCTIOIB3Ys (PU3MUCCKUE BEINYHHBI
(Macca, 00bEM, MIOTHOCTH BEILECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHAS CKOPOCTb, CHJIa YIIPYTOCTH, CHIIA
TSDKECTH, BEC Teja, CWJIa TPEHUs, JaBieHHe (TBEPAOrO Tena, >KUIKOCTH, Tasa), BHITAIKUBAIONIAS CHJIA,
MeXaHW4YecKass padoTa, MONIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(QQHUIUCHT IMOJIC3HOTO ICHUCTBUS
MEXaHU3MOB, KHHETHYECKash ¥ TOTCHIUAIbHAS DJHEPrus), NpPHU OIHCAHUHM MPABHIBHO TPaKTOBAThH
(U3NUECKU CMBICI UCTIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS M TUHUIIBI QU3NICCKUX BETMYUH, HAXOIUTh
(GopMyIIbI, CBSI3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH IpaduKu
N3YUYCHHBIX 3aBUCHUMOCTEN (1)I/ISI/I‘~I€CKI/IX BCIINYNH,

* XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHE SIBICHUS U MPOIIECChI, UCIIONb3Ys MPaBUIa CIOKEHHS
cuJl (BOJIb OZIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHS pblyara
(6;oka), «30J10TOE MPABUIIO» MEXAHMKH, 3aKOH COXPAHEHHUS MEXaHMYECKOW SHEpPIuu, MpH TOM JaBaThb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTEMaTHYECKOE BhIPa)KEHUE;



* O0OBSCHATH (PU3HUECKUE SIBIICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHil
[IPAaKTUKO-OPUEHTUPOBAHHOIO  XAapaKTEPa: BbIABIATH I[PUYUHHO--CICACTBEHHBIE  CBSI3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JOTMYECKUX MIaroB ¢ OMOpOW Ha 1-2 M3Y4YEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemaTh pacy€THble 3a7aud B 1-2 JeicTBUS, MCHONB3YysS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLIUE
¢u3nUecKkre BeITUUMHBL: HA OCHOBE aHAIM3a yCIOBHS 337a4yMl 3alMChIBATH KPATKOE YCIOBHE, MOACTABIATH
¢u3ndeckre BeMUIMHBI B (OPMYIIBI M TIPOBOAMUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE
JUTSL pEeUIeHHUs 3a1a4, OI[CHUBATh PEATMCTHYHOCTD TOYIeHHON (PU3NIECKOI BETMUNHBL;

¢ pacrio3HaBaTh HpOGHGMBI, KOTOPBIC MOJKHO PCIIHUTD IIPU IMOMOIIH (1)I/ISI/II-I€CKI/IX MECTOOOB, B OIIMCAHUH
UCCJIEIOBaHMs BBLACIATh MPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTE3y), pa3indaTb W HHTEPIPETUPOBATH
HOJYy4YEeHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B XOJI€ OIBITA, JIENIaTh BBIBOJBI 10 €I0 PE3yJIbTaTaM;

* IPOBOJIUTH OMBITHl MO HAOMIONEHHIO (PU3MUYECKUX SBIEHUH WM (U3NYECKMX CBOMCTB TeJ:
dbopMyIIUpOBaTh MPOBEPSIEMBIE MTPEATIOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS,
3aMMChIBaTh X0 ONbITAa U POPMYJIUPOBATH BHIBOIBI;

* BBIMOJIHATH MIPSIMbIE H3MEPEHHsI PACCTOSHHS, BPDEMEHHU, MacChl Tella, 00bEMa, CUIIbI U TEMIIEPaTyphI
C HWCIOJB30BAHMEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS MPUOOPOB C YIETOM
3a/laHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

* IPOBOJIUTh UCCIIEZIOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOH BeIMUUMHBI OT JApPYrol c
MCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBMXKYLIETOCS T€lda OT BPEMEHU
ABWIKCHUS TCJIa, CUJIBI TPCHUA CKOJILXKCHUSA OT BECa TCJd, KAa4YCCTBa 06pa6OTKI/I HOBerHOCTeI\/'I TCI U
HC3aBUCUMOCTH CHWJIBI TPCHUSA OT INIOIIaAu COIPHUKOCHOBCHUSA TCJI, CUJIbBI YHPYTOCTH OT YAJMHCHUSA
NPY>KUHBI, BHITAJIKUBAIOLIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTHU Tejia, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBHM IIaBaHuUs Ted,
YCIIOBHI paBHOBECHUS phluara 1 0JIOKOB), y4aCTBOBATH B IUTAHUPOBAHUH yUYEOHOTO UCCIIEAOBAHUS, COOMPAThH
YCTAaHOBKY M BBINOJHATH HM3MEpPEHHs, CIeAys TMPEeAJOKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yJbTaThl
nonyquHoﬁ 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BUAC NPCIIIOKCHHBIX Ta6J'II/IH n Fpa(l)I/IKOB, JACJIaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIE0BaHMS;

* IPOBOJIUTh KOCBEHHBIC H3MEPEHHsS (U3MUECKHX BEIMYHH (IUIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPAOTO Teja, CUJIA TPEHHS CKOJILKEHHS, JaBJICHUE BO3/yXa, BBHITAJIKHBAIONIAS CUIIA, JACHCTBYIOIIAs Ha
HOrpyKEHHOE B JKMIKOCTb TENO, KOA(PQUIMEHT IOJE3HOTO AEHCTBHS MPOCTHIX MEXAHWU3MOB), CIEIYs
NPEJI0KEHHOW MHCTPYKLMU: TPU BBHIMOIHEHUH U3MEPEHUN cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHNE NCKOMOW BEJIMYNHBI;

* co0OJII01aTh MpaBUjIa TEXHUKU OE€30M1aCHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

* yKa3bIBaTh MPHUHIMIIBI JCHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOILIAIONINECs] COCYbI, 0apOMeTp, pbluar, HOABMKHBIH M HETOABIKHBIH OJIOK, HAKJIOHHAS
TUIOCKOCTB;

* XapaKTepU30BaTh MPUHIIMITEI IEHCTBHS H3YYSHHBIX TPHOOPOB M TEXHUYECKUX YCTPOUCTB C OTOPOii
Ha WX OmWcaHWsA (B TOM YHCIE: MOAIIMITHUKH, YCTPOWCTBO BOJOIPOBOA, THAPABINYECKUHA Ipecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMETp), WCIONb3ys 3HAHHS O CBOMCTBaX (IM3UUECKUX
SIBJICHUH 1 HE0OXOIUMbIEe (PU3NUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

* IPUBOJIUTh MpPUMEPHl (HaXOAUTh HMH(OPMAIMIO O TpHUMepax) MPaKTUUYECKOrO HCIOIb30BaHUS
dbuznyecKuX 3HAHUW B TOBCEAHEBHOW JKM3HM M oOecrieueHusi Oe30MacHOCTH MpU OOpalieHHH C
npubOpaMy U TEXHUYECKUMHU YCTPOICTBAMHU, COXPAaHEHHUS 3I0POBbs U COOIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPENE;



* OCYIIECTBISATh OTOOP HUCTOYHUKOB HH(poOpManuu B VHTepHETE B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW W MYyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB
BBIJICTISITE HHPOPMAITUIO, KOTOPAS SBIIICTCS IPOTHBOPESUMBOM MITH MOXKET OBITh HEJIOCTOBEPHOI;

* UCII0JIb30BATh MPH BHIIIOJHEHUH YU€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JUTEPATypy PU3NUECKOTO
COJIepKaHus, CIIPaBOYHBIE MaTepUalbl, pecypchl ceTH MHTEepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHPOPMAIUHN U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

* co3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIEHMSI HA OCHOBE 2—3 MCTOYHUKOB
nHopmManuu (PU3NYECKOTO COACP)KAaHMsI, B TOM WYHCIEC IyOJMYHO JeaTh KpaTKWe COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM y4EeOHBIX HCCIEIOBAHHM, MPU ITOM TIPAMOTHO HCIIOJIb30BAaTh HM3YUYEHHBIN
NOHSATHIHBIN annapaT Kypca (PU3MKH, CONPOBOXK/IATh BHICTYIUICHUE MPE3EHTALIUCH;

* IPY BBINOJTHEHUU yYE€OHBIX MPOEKTOB M HUCCICAOBAHHMI pacmlpenessTh 00s3aHHOCTU B TPyMIE B
COOTBETCTBUHU C IIOCTAaBJICHHBIMU 3aJjauaMi, CIEAUTHh 3a BBIMNOJHEHHEM IUIaHAa ACHCTBHI, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JAESATENBHOCTb TPYIIbI, BBICTpaNBaTh KOMMYHHKAaTHBHOE
B3aMMOJICIICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOydenust B 8 kJjacce mpeaMeTHBIE pe3ylibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPAXkaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUIN:

* MCIIOJIB30BATh MOHSITHUSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE IBMKEHHE aTOMOB M MOJEKYI,
arperaTtHele COCTOSIHUS BEIIECTBa, KPUCTAIITMYECKHE U aMOp(HBIC Tea, HACBHIIICHHBIA H HEHACHIIEHHBIN
nap, BJIQKHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM JABUTATellb, 3JEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, ANEKTPUUECKOE I0JI€, TPOBOJHUKN U AUDIICKTPUKHU, MOCTOSHHBIM 3IEKTPUUECKUN
TOK, MarHUTHOE TOJIE;

* pa3nuuaTh SIBJICHUS (TEIJIOBOE PACHIMPEHHE U CXKaTue, TeIulonepeaaya, TEIJIOBOE paBHOBECHE,
CMauMBaHHe, KalWUIApHbIE SBJICHUS, WCIApeHHe, KOHACHCAllWs, IUIaBJI€HUE, KpUCTAILTU3aLuUs
(oTBepaeBaHuE), KUIMIEHUE, Teronepeaaya (TemIonpoBOJHOCTb, KOHBEKIIH, U3IYYCHHE), DIIEKTPU3ALUs
TeJ, B3aUMOJCUCTBUE 3apsIOB, ACHCTBUS IIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aWMOJICHCTBUE
MarHuTOB, JEMCTBHE MArHUTHOTO TOJIA HAa MPOBOAHUK C TOKOM, 3JICKTPOMArHWUTHAs WMHIYKLHS) IO
OMHMCAHUI0 WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PH3UIECKOe
SBJICHUE;

* pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NUECKUX SBJICHHUI B OKpPY)KAIOIIEM MHUpPE, B TOM UHCIE
busnyeckue SBICHUS B TMPUPOJAE: MOBEPXHOCTHOE HATSHKEHHE M KAaNWULSIPHBIE SIBJICHHUS B IPUPOJIE,
KPUCTAIJIBI B Tipupoae, unydenue ColHIa, 3aMep3aHre BOAOEMOB, MOPCKUE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, J3JIeKTpUYECKHE SIBICHUS B arMmocdepe, SIIEKTPUYECTBO IKHUBBIX OPTaHU3MOB,
MarHUTHOE T10JIe 3eMJIH, APei MOIF0COB, POIb MATHUTHOTO TOJIS JUIS )KU3HH Ha 3eMiie, OJIIPHOE CUSHUE,
IIPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a7]auy B Y4EOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
¢busnueckux saprneHuit; [0 ommchIBaTh HW3yueHHBIE CBOMCTBA Tel U (U3MYECKUE SBICHHS, HCIOIB3YS
dbusznueckue BEeNUYUHBI (TEMIEpaTypa, BHYTPEHHSSI DHEpPrus, KOJIMYECTBO TEIUIOTHI, YAeNbHas
TETIOEMKOCTh BEIECTBA, YJENIbHAs TEIUIOTa IJIaBJICHUs, y/IelbHas TeIIoTa Mapoodpa3oBaHus, yaelbHas
TETUIOTa CTOPaHUsSl TOIUIMBA, KOX(PQHUIMEHT TOJE3HOrO ACWCTBUS TEIUIOBOM MAaIIWHBI, OTHOCHUTEIIbHAs
BJIQXKHOCTh BO3/YyXa, JJEKTPUUECKUN 3apsl, cUjia TOKa, SJIEKTPUUYECKOE HAMpsHKEHHE, CONMPOTHBIICHUE
MPOBOHMKA, YJEIbHOE COMPOTHBICHHE BEIIECTBA, paboTa M MOIIHOCTh AJEKTPUYECKOTO TOKa), MpHU
OTMCaHHUM MPABUIILHO TPAKTOBATh (PU3MUYECKUM CMBICT UCIOIB3YEMbIX BEIMYUH, 0003HAYCHUS U €JMHULIBI
(¢u3MUeCKUX BEIMYUH, HAXOIUTH (POPMYJIIBI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMYMHY C JIPYTHMMHU
BEJIMYMHAMH, CTPOUTH I'PpaUKN U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;



* XapaKTepu3oBaTb CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M TPOLECCHl, HCIHOJIb3Ys] OCHOBHBIC
II0JIO’KEHUS MOJIEKYJIIPHO--KNHETUUECKON TEOPUH CTPOEHUS BELLIECTBA, IPUHIIMII CYTIEPIO3ULMH T0JIeH (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa Juisl yyacTka Lemnu, 3akoH /xoyns—Jlenua,
3aKOH COXPaHEHMsI SHEpPIUuH, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTEMaTHYECKOE BBIPA)KCHHUE;

* 00BSACHATH (PU3NUECKUE MPOLIECCHI U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalUil MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapakKTepa: BBIABIATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1— 2
JIOTUYECKUX IL1aroB ¢ ONopoii Ha 1—2 N3y4eHHbIX CBOMCTBA (PU3HUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

* pemaTh pacy€THBIC 3a7a4u B 2—3 JCWCTBUS, MCHONB3YsSd 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
(¢u3nyeckrue BEIWYMHBI: HA OCHOBE aHAIW3a YCJIOBUS 3aJaud 3allUChIBaTh KPATKOE YCJIOBHUE, BBISBISTH
HEJI0OCTAaTOK JIJAaHHBIX Ul PELICHUS 3aJauu, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelieHus,
IPOBOJIUTH PACYETHI M CPABHUBATH MOJyUYECHHOE 3HaYCHHE (PU3HMUECKON BEIMUUHBI C N3BECTHBIMU JAaHHBIMH;

* pacro3HaBaTh IPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIHN (PU3NYECKUX METOJIOB, UCIIOIb3YS
OIMCAHUE HCCIENOBAHUs, BBIACIATH IIPOBEPAEMOE INPEAIOJIOKEHUE, OLCHUBATh NPABUIBHOCTL IMOPSAKA
IIPOBE/ICHMS UCCIIEIOBAHNUS, EIaTh BBIBOIBI;

* IPOBOJUTH OIBITBl IO HAOMIONEHUIO (PU3UYECKUX SIBICHUM MM (U3HMUECKUX CBOMICTB Teln
(KanmuJUIIpHbIE SIBJICHUS, 3aBUCMOCTb JIaBJICHUS BO3yXa OT €ro 00bEéMa, TeMIlepaTyphbl, CKOPOCTH IIpolecca
OCTBIBAHUS M HaIPEBAaHUS IIPU U3JIyUYEHUH OT LIBETA U3JTydarolel (IOTIoaonieil) HOBEpXHOCTH, CKOPOCTh
UCIIapEHUs BOABI OT TEMIIEpATypbl >KMAKOCTH M IUIOIAAU €€ IOBEPXHOCTH, JIICKTpHU3aLUs Tel H
B3aUMOJICMCTBUE JIJIEKTPUUYECKUX 3apsioB, B3aUMOJACHCTBHE IIOCTOSHHBIX MAarHuTOB, BHU3yaJIM3aLUs
MarHMTHBIX I10JIEW MOCTOSIHHBIX MarHUTOB, AEUCTBHS MarHUTHOI'O IOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA
9JIEKTPOMAarHuTa, CBOMCTBA DSJIEKTPOJABUIATeIsl IOCTOSHHOTO TOKa): (OpMyJIHMpoBaTh IpOBEpsieMble
NPENONI0KEHUs, COOMpPaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO OOOpYIOBAaHHUS, ONUCBHIBATH XOJ OIbITa H
bopMyIUpOBaTh BHIBOIBI;

* BBIIIOJIHATH IPSIMbIE MU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIA)XHOCTH BO3/lyXa, CHJIBI TOKA,
HaNpsDKEHUS ¢ MCIIOJIb30BaHUEM aHAJIOrOBBIX MPUOOPOB M JATYMKOB (U3MYECKUX BEIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUH ¢ yUETOM 3aaHHOM aOCOJIIOTHON MOTPEIIHOCTH;

* IPOBOJIUTH HWCCIICZIOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOH BEIMYUHBI OT JAPYrol cC
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIIEHUS IPOBOJHUKA OT €r0 JJIMHBI, TUIOIIA 1
MOTIEPEYHOI0 CEYCHMs U YICIBHOTO CONPOTHUBIICHUS BEIECTBA IIPOBOJHMKA, CHIIBI TOKA, UAYLIETO Yepe3
IPOBOJHMK, OT HAINpPSDKEHHWsST Ha IPOBOIHMKE, HCCIECJOBAHME IIOCIENOBATENBHOIO M IApaIEIbHOIO
COEJIMHEHUI MTPOBOJIHUKOB): IUNIAHUPOBATH HCCIIEI0OBaHUE, COOUPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS,
Cleqysl TIPEAIOKEHHOMY IIIaHy, (PUKCUPOBATh PE3yJbTaThl MOJyUYEHHON 3aBHCHMOCTH B BUJAE TAaONHUI U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIIEI0BaHUS;

* IPOBOJUTH KOCBEHHBIE H3MEpEeHMsI (PU3MUYECKUX BEIUYMH (yAeNbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE NPOBOJHHMKA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKA): IUIAHUPOBATh H3MEpPEHUs,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CleIys MPeI0KEHHOW MHCTPYKIMH, U BBIYMCIATh 3HAUCHHE
BEJIMYMHBI;

* coOMI0/1aTh NMpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYA0BaHHEM;

* XapaKTepu30BaTh MPUHIIMIIEI IEHCTBHS H3YYSHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOii
Ha WX ONMHUCAHMA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS IOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CYETUMK HJIEKTPUUECKOM HHEPIuu, 3JIEKTPOOCBETUTENbHbIE IpPUOOPHI, HarpeBaTesIbHbIE
JIEKTPONIPUOOPH!  (MIPUMEPBI), AIIEKTPUUYECKHE MPEJOXPAHUTENIH, HJIEKTPOMArHUT, 3JIEKTPOABUIraTElb



MMOCTOSTHHOTO TOKA), MCTIOJB3Ys 3HAHUS O CBOMCTBAaX (DM3WYECKUX SBJICHUM M HEOOXOIUMBIC (DU3NUYECKUE
3aKOHOMEPHOCTH;

* pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPONCTBA W HM3MEPUTEIbHBIC MPUOOPHI MO CXEMaM |
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBIM TEpMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP, IBUTATEINb
BHYTPEHHEIO CrOpaHMsl, OJJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJEKTPUUYECKUX Leneil ¢
MOCJIEIOBATENbHBIM W TapaJUICIbHBIM COCIMHEHHUEM JJIEMEHTOB, pasiiiuasi YCJIOBHBIE O0O3HAYCHHS
AJIEMEHTOB JIEKTPUICCKHX IICTICH;

* IPUBOANUTH TpPUMEPHI (HAXOAUTHh HMH(POPMAIMIO O MPHUMEPax) MPAKTHUECKOTO HCIIOIb30BaHUSA
Gu3NYECKUX 3HAHUW B TOBCEAHEBHOW JXKM3HM M oOecrmeueHuss Oe30MacHOCTH NpU OOpalieHUH C
npuOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3I0POBBSI 1 COOIOACHUSI HOPM IKOJIOTHYECKOTO
TIOBEJICHHS B OKPY’KaIOIICH cpeie;

* OCYIIECTBIIATH MOUCK HH(POpMAIH HU3NIECKOTO coiepKanus B IHTepHETE, Ha OCHOBE MMEIOIINUXCS
3HAHUHA W MyTEM CpaBHEHHSI JOMOJHHUTEIBHBIX MCTOYHUKOB BBIICIATH MHPOPMAINIO, KOTOpAs SBISETCS
MIPOTUBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;

* MCTIOJIH30BATH IIPH BHIMOJHEHUN YUE€OHBIX 3a/1aHUI HAYYHO--TIOMYJIIPHYIO JTUTEPATYPy (PU3UIECKOTO
COJIepKaHMUs, CIIPAaBOYHBIE MaTepHaJbl, peCcypchl cetn MHTepHeT, BiageTh MpuéMaMu KOHCIIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

* C03/1aBaTh COOCTBCHHBIC NMMCHMEHHBIC M KPATKUE YCTHBIE COOOIICHUs, 000011as HHPOPMAIIHIO U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJEPXKAHMSA, B TOM YHCIE MyOIUYHO MPEICTABIATh PE3yIbTaThl
NPOCKTHON WM HMCCIEA0BATEIBCKOW NEATETBHOCTH, IMPH 3TOM TIPAaMOTHO HCIIOIb30BaTh HM3YUYCHHBIN
NOHSATHIHBIN anmapaT Kypca (PU3HUKH, CONPOBOXK/IATh BEICTYIUICHHE TTPE3EHTALINEH;

* [IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCICAOBAHUM (PU3MUECKUX MPOIIECCOB pPACIpPEACATH
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C TIOCTABICHHBIMHU 3a/la4aMH, CICIUTHh 32 BBIOJHEHHEM IUIaHA
JEHCTBUH M KOPPEKTHPOBATH €r0, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKIJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3peraTh KOH(QIHKTHIL.

K koHIiy oOydeHus B 9 Kijacce mpeaMETHBbIC Pe3y/bTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOMINUXCS YMEHUH:

* UCTIOJIH30BATh TMOHATHUS: CUCTEMa OTCUYETA, MaTepUalIbHAS TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTD
MEXaHUYECKOT0 JBIKECHHS, nedopmanus (ympyras, IDIaCTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIILHOE
YCKOPEHHE, HEBECOMOCTh M TEPETPYy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENIO0, LEHTP TSHKECTH
TBEPIOTO TeJa, PaBHOBECHE, MEXAaHMYECKHE KOJeOaHWs W BOJIHBL, 3BYK, MH(pa3ByK W YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, INIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IalbHO30PKOCTH,
CHEKTPBI UCITYCKaHUS U TIOTJIOIIEHUs, anb(da-, 6eTa- 1 raMMa-u3IydeHus], U30TOIBI, SAePHAs YHEPTeTHKA,;

* pa3nuyaTth  SBJICHUSA  (paBHOMEpPHOE W  HEPaBHOMEPHOE  MPSIMOJIMHEHHOE  JIBMIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeJ, paBHOMEPHOE MIBIDKEHHE II0
OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTUBHOE ABIDKEHHE, KOJieOaTelnbHOE NBIKCHUE (3aTyXarolue H
BBIHY)KJICHHBIC KOJICOaHHUs), pPE30HAHC, BOJIHOBOE [BW)KCHUE, OTPAKCHHE 3BYKa, TPSIMOJIHMHEHHOE
pacrpoCcTpaHeHHEe, OTPAKEHUE M TIPEIIOMIICHUE CBETa, MOJHOE BHYTPCHHEE OTPAKEHUE CBETA, PAa3JIOKEHUEC
0ermoro cBera B CHEKTP U CJIOXKEHHUE CIEKTPaJbHBIX IIBETOB, MAMCIEPCUS CBETa, ECTECTBEHHAs
pPaZMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEHUYATOTO CIIEKTpa W3JIYYCHHs) MO ONMHMCAHHIO X XapaKTePHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

* pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PM3UUECKUX SBICHUN B OKPY’KAIOIIEeM MHpeE (B TOM YHCIE
(du3ndeckue SBICHUS B IPUPO/IE: IPHIUBBI H OTIIMBEI, ABIKEHHE TU1aHeT COTHEUHOW CHCTEMBI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSICCHHE, CCHCMUYECKUE BOJIHBI,



I[yHAMH, DXO0, IIBETa TeJ, ONTHYCCKHE SBJICHUS B NPHUPOJC, OHMOJOTMYECKOES JEHCTBUE BHIMMOTIO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO W3IYYCHHUH, €CTECTBCHHBIM PaJIMOAKTUBHBIN (DOH, KOCMHUECKHUE
Jy4d, PaJMOAKTUBHOE H3JIy4CHHUE IPUPOJHBIX MHUHEPAJIOB, INCHCTBHE DPANMOAKTHBHBIX H3Iy4CHHM Ha
OPFaHI/ISM LIeJ'IOBeKa), HpI/I 3TOM HepeBOI[I/ITI) HpaKTI/ILIGCKYIO 3aaaqy B y‘-I€6Hy}O, BBIACIIATH CYHIGCTBGHHI)IG
CBOMCTBA (ITPU3HAKHN) PU3HUECKUX SBICHHI;

¢ OIIUCHIBATH I/I3y‘I€HHBIe CBOﬁCTBa TCII N (1)I/I3I/I‘~ICCKI/I€ SIBJICHUA, I/ICHOJ'II)SYSI (1)I/I3I/I‘~ICCKI/I€ BCIINYMHBI
(cpeaHsisi ¥ MTHOBEHHAsi CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBHYKCHHUH, YCKOPEHHE, TTEPeMEIICHUE, YTh,
yIJI0Basi CKOPOCTh, CHJIa TPCHHUsI, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJICHUs, BEC
TCIa, I/IMHyJ'H:C TCJa, I/IMHyJ'H:C CHJIBI, MCXaHHNYCCKas pa60Ta 1 MOIITHOCTH, MOTCHIIMAJIbHAA 3HepFI/I}I TCJa,
IIOOHSATOTO HAQ HOBerHOCTBIO 3EMJIN, IIOTCHIIUAJIbHAs 3Hepr1/1$[ C)KﬁTOfI HPY)KI/IHBI, KHHCTHUUYCCKAaA 3HepFI/I$[,
IIOJIHAsd MCXaHHUYCCKas BHGPFI/IH, HepI/IOI[ 1 9acCToTa KOJ'IG63HI/II>1, JJINHA BOJIHBI, FpOMKOCTI) 3By1(a " BbBICOTA
TOHA, CKOPOCTh CBETa, ITOKa3aTejb NPEJIOMJICHUS Cpelbl), NMPH OINHWCAHWU MPABHIBHO TPaKTOBATh
(U3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJHMUWH, 0003HAUYCHUS M CAMHUIBI (U3NICCKUX BEIUYMH, HAXOIUTh
(GopMyIIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH I'paduKu
I/13y‘-IeHHI)IX 3aBI/ICI/IMOCT€I71 (1)I/ISI/I‘~I€CKI/IX BCINYNH,

* XapaKTepHU30BaTh CBOMCTBA TeJI, (PU3MUYCCKUE SBJICHHS U TPOIECCHI, UCIIOIB3Ys 3aKOH COXPaHCHHS
SHEPrHH, 3aKOH BCEMHPHOTO TATOTEHHSI, NPHHIUI CYMEPIO3UIUN CHJI, TPUHIMII OTHOCUTEIHLHOCTH
FaJII/I.HGSI, 3aKOHBI HI:IOTOHa, 3aKOH COXpaHeHI/IH I/IMHyJ'H:CEI, 3aKOHBI OTpa)KeHI/IH nu HpeHOMHeHI/I}I CB€Ta,
3aKOHBI COXpaHeHI/IH SHPHILOBOFO U MaCCOBOI'O YHUCCJI HpI/I HZ[GpHI:IX peaKL{HHX, HpI/I 3TOM J1aBaThb CJ'IOBGCHy}O
($OopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAXKEHHUE;

* O0BSCHITH (PU3NIECKHE TPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalli MTPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUUHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2— 3
JIOTUYECKHX II1aroB ¢ OTIOPOi Ha 2—3 U3yUEHHBIX CBOMCTBA (DM3UYECCKUX SIBICHHUH, GU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

* pemiath pacuéTHbIE 3aJa4yM (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIIbl, CBSA3BIBarONINE (PU3NIECKHUE BETUUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33]a4H 3aMMChIBATh KPATKOE
YCIJIOBHE, BBISIBJIATh HEAOCTAIOLIUE MU N30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOMMBbIE
JUIS PeUIeHus, MPOBOAUTH PAacU€Thl U OLEHMBATH PEATUCTHUYHOCTh MOJYYEHHOTO 3HAYECHUS (U3UUECKOil
BEJIMYUHBI;

* pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3NYECKUX METOJIOB, UCIIOIB3YS
OTIMCaHHUE HCCIICJOBAHUS, BBLACIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OLICHUBATh MPABHIIBHOCTh MOpPsIKa
NIPOBE/ICHUS HCCIIEIOBAHNUS, JIENATh BBIBOJIBI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUI U OIIBITOB;

* IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKHX SIBICHUM MM GU3NUECKUX CBOMCTB Tel (M3ydeHue
BTOpOro 3akoHa HpI0TOHA, 3aKkOHA COXpaHEHMs PHEPTUH, 3aBUCUMOCTb Iepuoja KojaeOaHUi Mpy>KHUHHOTO
MasiTHUKAa OT MacChl rpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTH OT aMIUTUTYAbI MaJlbIX KOJeOaHui,
NpSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, PA3JIoKEHHE O€JIoro CBeTa B CIEKTpP, U3YYEHHE CBOMWCTB
M300paKeHHS B TUIOCKOM 3€pKajie ¥ CBOMCTB M300paXKeHUs MpeIMeTa B COOMPAIOIICH JTMH3e, HaOII0IeHNe
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIyUYEHUs): CAMOCTOSATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO
Habopa 000pyAOBaHMs, OMMUCHIBATE X0/ OMbITA U €T0 Pe3ybTaThl, POPMYIUPOBATH BHIBO/IBI,

* IPOBOJUTh IPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUH, Ompesesnsas CpelHee 3HaueHHUe
u3MepsieMoil BenU4MHBI ((POKyCHOE paccTosiHHMe coOuparolieil TuH3bI), 00OCHOBBIBaTH BBIOOp crmocoba
U3MEpeHus (M3MEPHUTEIBHOTO MPHOOopa);

* IPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIMYMH C HCIOJIH30BAHUEM TPSIMBIX
U3MepeHuil (3aBUCUMOCTb IIyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBHKEHHMU 0€3 HayaJbHOM CKOpPOCTH,



nepuoja KojaebaHuil MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPa)KEHUS CBETA OT
yria majeHus M yriia MpejJoMJIeHHs OT yIia MajieHHs): IUIAaHUPOBaTh HCCIENIOBaHME, CaMOCTOSATENIBHO
coOMpaTh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYHH B BUJIEC
TaOIHI U TPaUKOB, AETIaTh BEIBOABI 10 PE3yJIbTaTaM MUCCIICAOBAHMS,

* IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela MPH
PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO MaaeHHs, KECTKOCTb MPYXKHHBI, KOAPPHUIHEHT
TPEHUS CKOJIBKEHUS, MeXaHn4YecKasi paboTa U MOIIHOCTb, YaCTOTa M MEPHO KOJIeOaHHH MaTeMaTHIECKOTO
U IPYKUHHOTO MasiTHUKOB, ONTHYECKasl CWila COOMpAroUiel JMH3bI, PaJHMOaKTUBHBIN ()OH): INIAHUPOBATH
U3MEpPEeHusi, COOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBINIOJHATH U3MEPEHUs, CIenysl MpeJIoKeHHON
MHCTPYKILIUM, BBIYUCIATH 3HAYCHHWE BEIMYMHBI W aHAIM3MPOBATH IMOJNYYCHHBIE DPE3YNIbTaThl C Y4ETOM
3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;

* coOMI01aTh MpaBHUJIa TEXHUKH 0€30MacHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

* pa3u4aTh OCHOBHBbIE MPU3HAKU HU3YYEHHBIX (U3UYECKUX MOJeNeill: MaTepuaibHas TO4YKa,
abCOoJIIOTHO TBEPOE TEJIO0, TOYEUHBIH HCTOYHMK CBETA, Jyd, TOHKAas JIMH3A, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOT0 s1/1pa;

* XapaKTepu30BaTh MPUHIIMITEI IEHCTBHSI H3YYSHHBIX TPHOOPOB M TEXHHUYECKUX YCTPOUCTB C OTOPOii
Ha X OMUCAHUsA (B TOM YHCJIE: CIIHIOMETD, TaTUUKH ITOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9X0JIO0T,
OUKH, NEepUcKom, (oToanmnapar, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOI, IO03UMETp, Kamepa BuibcoHa),
UCTIONIb3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

* HCIIOJIB30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKHUX MPOLIECCOB MPU PEIICHUH y4eOHO--TIPaKTUYECKUX 3ajad,
ONTUYECKUE CXEMBI JIJIsl TOCTPOSHUS N300pakeHU B TUIOCKOM 3€pKajie U COOMpAroIIei JHH3E;

* IPUBOJIUTh MpPUMEPHI (HAXOAUTh HMH(OpPMALMIO O TpPUMEpax) MPaKTUUYECKOrO HCIOIb30BaHUS
bU3MYECKUX 3HAHUN B TOBCEIHEBHOM W3HHM JUIsi OOecredeHus O€30MacHOCTH TpH OOpaIlleHuHu C
npuOopaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3/10pOBbs U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTr0
MOBEJICHUS B OKPYXKAIOIIeH cpee;

* OCYILIECTBIISATh TMOUCK HHpopManuu (usndeckoro cojiepxaHus B VHTepHETe, caMOCTOSITENHHO
dbopMyIUpys MOMCKOBBIN 3aMPOC, HAXOAUThH IMYyTH OMpPEIEICHHs TOCTOBEPHOCTH MOTYyYeHHON HH(pOpMaLIUN
Ha OCHOBC UMCHOIIIUXCSA 3HAHUU U JOIIOJITHUTCIBbHBIX KCTOYHHUKOB,

* MCITOJIB30BATH MPH BBITIOJTHEHUH YUCOHBIX 33JaHUI HAyYHO--TIOMYJISIPHYIO JTUTEPATYPy PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTH VIHTepHET, BIageTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIIUHN U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

¢ CO31aBaTh CO6CTB€HHLIC NMHUCbMCHHBIC U YCTHBIC COOGIJ_IGHI/IH Ha OCHOBC HH(bOpMaHHH 13 HECKOJIBbKHUX
UCTOYHHNKOB (bHBI/I‘IGCKOFO COACpIKaHus, HY6J'II/I‘-IHO OpeaACTaBIATE PE3YJIbTAThI HpOGKTHOﬁ NI
MCCIIEIOBATEIILCKOU JEATEIbHOCTH, MPH 3TOM IPaMOTHO MCIIOJIb30BaTh M3YUYECHHBIN MOHSATUWHBINA anmapat
U3y4aeMoro paszaena (U3MKH U CONPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTalueld ¢ yuyéToM ocoOeHHocTel
ayJIMTOPUU CBEPCTHUKOB.
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4.1 TeIaMU, JKUIKOCTIMH U ra3aMu 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
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4 A bu6mmoreka [IOK
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bubmuoreka [JOK
5.1 IPaGoTa 1 MOILITHOCTH 3
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bubmnorexa [JOK

2.2 [TocTOsTHHBIN 37IEKTPUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bubmuorexa [JOK
23 MarHuTHEIC ABICHNS 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ONEKTPOMArHHTHAs HHAY KLU 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 3 14.5
9 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (undposbre)
Ne m/m NporpamMmbI Beero Kontpoabubie | IlpakTuueckme A 00pazoBaTelibHbIC
padoTsbI padoThI pecypceel
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHndeckoe IBMKEHNE U CIIOCOOBI €r0 but6mmoreka [IOK
11 ONMCAHUS 6 1 https://m.edsoo.ru/7f41a4a6
19 . i ) bubnuoreka [JOK
) Bsanmozeticaue Ten 3 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka [IOK
1.3 3aKOHbBI COXPaHEHUSI 8 2

https://m.edsoo.ru/7{41a4a6
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Uroro no pazgeny 27
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
Y bubmuorexa [JOK
) Mexanirieckue KoneoaHus 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka [IOK
2.2 MexanuecKkue BOHEL 3BYK 4 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 10

Pa3znen 4. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI

DIIEKTPOMArHUTHOE TOJIE U

bubmnorexa [JOK

4.1 3JIEKTPOMArHUTHBIC BOTHBI 6 https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 6

Pa3znea 5. CBeToBbIe IBJEHUS

5.1 3aKOHBI PacCIpOCTPAaHEHHS CBETA 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK

5.2 JIuH3BI ¥ ONTUYECKHE TPUOOPHI 3 https://m.edsoo.ru/7f41ada6

) bubmuorexa [JOK
53 Paznoxenue 6eoro cBeTa B CIIEKTP https://m.edsoo.ru/7f41ada6
Wroro no pazneny 8

Pazgea 6.

KBaHTOBBIC ABJICHUSA
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bubmnorexa [JOK

6.1 Hcnyckanue v MOrIoueHue CBeTa arToMOM 2 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
6.2 Crpoerue atomHoro sapa 3 1 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
6.3 snepHbIe peaKiuy 4 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
Pa3nena 3. MarHuTHbIe IBJeHUS
MarHuTHbIC SIBJICHUS bubmunoreka LIOK
3.1 S L5 https://m.edsoo.ru/7f4181ce
DneKTpoOMarHuTHasi UHAYKIUS bub6munoreka [IOK
3.2 3 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 21,5
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IHOYPOYHOE IINTAHUPOBAHHUE

7

KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo

JacoB

Bcero

KonTpoJbHbie
padoThI

JlaTa

IIpakTuyeckue
padoTbl

N3y4eHust

JIeKTPOHHBIE N (PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Ddusnka — HaykKa o IPUPO/IE.
SIBneHus pUpOIbI

duznueckue ABICHUI

duszndeckre BEIUYHUHBI U UX HU3MEPCHUC

Ypok-uccnenosanue "M3mepenue
TEMIIepaTyphl IPH MTOMOIIN
PKUJIKOCTHOTO TEPMOMETpA U AATIHKA
TeMneparypbl"”

Mertoasl Hay4uHOTro 1o3HaHusl. OnucaHue
(u3NYECKUX SIBJICHUHN C TTOMOILBIO
MoJieJIed

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenosanue "IIposepka
THUITOTE3bI: JaJIbHOCTH monéra 1rapuka,
MYIICHHOI'O TOPU30HTAJIbHO, TCM
0O0JIbIIIe, YeM OOJIBIIIEC BRICOTA TTycKa"
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Ctpoenue BemiecTBa. OMBITHI,
NTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCTull BCIICCTBA

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue «OMNbITHI IO

o0beMa Tejia Mo €ro INIOTHOCTH

9 HaOJIIOJIEHUIO TETIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUSI BELIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
" BoJibl. O000OIIEHNE IO pa3ieny Bu6moreka [OK
«IlepBoHaYaIbHbIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBAY
MexaHnueckoe IBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE Bubmiorexa [IOK
JBHKEHHE https://m.edsoo.ru/ff0a05c6
13 C E bubmuorexa [JOK
KOpOCTB. EAMHHIEL CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 P but6mmoreka [IOK
acteT MyTH 1 BpCMCHH ABIKCHIA https://m.edsoo.ru/ff0a0ae4
Wuepuust. Macca — mMepa HHEPTHOCTHU bu6moreka [JOK
15 Ten https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemectBa. PacueT maccel n bub6nmorexa [IOK

https://m.edsoo.ru/ff0a0fee
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JlaboparopHnas pabota «OnpeneneHue

17 IUIOTHOCTHU TBEPJIOTO TEIA»
Pemenue 3agad mo reme "IOTHOCTE but6mmoreka [IOK
18 BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojieicTBus Ten. Cuia ynpyrocTH.
3akoH ['yka
JlabopartopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmann) MpyKUHBI OT
MPUIIOKEHHOMN CUJIBI)
21 [[“IBnenue TsroTenus. Cuiia TSKECTH
CBs13p MEX]ly CUIION TSKECTH U MacCOU
7 tena. Bec Tena. Pemenue 3amad mo Teme Brbmoreka [IOK
"Crma TsoxecTi" https://m.edsoo.ru/ff0al1778
Cuna TsKecTH Ha JpyTruX IUIaHEeTax. bubnuoreka [JOK
23 Ouznveckre XxapakKTepUCTHUKHU TUIaHET https://m.edsoo.ru/ff0a1502
4 - bubmuorexa [JOK
3MepeHne cuil. JluHamomerp https://m.edsoo.ru/ff0al8cc
55 B q but6mmoreka [IOK
ce Teqa. HepecoMocTh https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX IO
26 oJIHOM mpsiMoil. PaBHOAeMCTBYIOIIAs But6mmorexa [IOK

CHJI

https://m.edsoo.ru/ff0ala70
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27

Pemrenue 3agad mo reMe
"PaBHoelicTBYIOIIAs CHIT"

28

Cuna tpenus u e€ Busl. Tpenue B
MIPUPOJE U TEXHUKE

bubnunoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabota «/3yducHue

3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUS

OT CHJIBbI JABJICHUA U XapaKTEpa
COIIpHUKACArOIINXCA HOBGpXHOCTGfI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpenencHue
PaBHOJICHCTBYIOIIEH CHJITBI

31

Pemenue 3amau no remam: «Bec Tenay,
«I'paduueckoe n3o0pakeHne

bubmnorexa [JOK
https://m.edsoo.ru/ff0alde0

cuy, «Cunely, «PaBHOACHCTBYIOIIAS
CHII»

32

KonrponsHas pabota mo Temam:
«MexaHnnueckoe IBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'papmueckoe n300pakeHue Cuim,
«Cunby»

33

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS J1aBICHUS

bubmorexa [JOK
https://m.edsoo.ru/ff0a20a6
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JlaBrieHue ra3za. 3aBUCUMOCTD JIaBJICHUS

34 rasa oT 06bEMa, TeMIeparyphl brbmiorexa LIOK
https://m.edsoo.ru/ff0a2376
[lepenaya naBneHus: TBEPABIMU TEIAMU,
35 JKHIKOCTSIMM U Ta3aMH. Bubnmoreka [IOK
3axon ITackans https://m.edsoo.ru/ff0a25b0
JlaBieHue B )XUAKOCTH U rase, bubmnorexa [JOK
36 BBI3BAHHOE JIEMCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3anau o reme «/lapineHue B bubmuorexa [{OK
37 JKMIKOCTH U rase. 3axkoH ITackams» https://m.edsoo.ru/ff0a2826
s bubmnorexa [JOK
38 Coobmatomuecs cocy bt https://m.edsoo.ru/ff0a2970
. bubmnorexa [JOK
39 I'napasmireckuii npece https://m.edsoo.ru/ff0a3136
Manomertpsl. [1opiIHEBOM )KUIKOCTHBIN
40 Hacoc
ATmocdepa 3eMian U IpUYKHBL €€ bubnuoreka [JOK
41 CYILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmMocdepHoe bu6moreka [JOK
JaBJIICHHE https://m.edsoo.ru/ff0a2b5a
1 W3mepenune atMoc(epHOro JaBiIeHHUS. Bu6muoteka [JOK

OnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8
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3aBHCHMOCTH aTMOC(EPHOTO TABICHUS

44 OT BBICOTHI HaJl YPOBHEM MODSI bubmorexa IIOK
https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe bubmmoreka [JOK
45 JABJICHUE HA Pa3JIMYHbBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemtenue 3amay nmo reme "
46 AtmochepHoe naBieHue"
JleiicTBHE )KUIKOCTH U Ta3a Ha
47 MOTPY’KEHHOE B HHUX TEJO. Bubmiorexa IIOK
ApXHMeI0Ba CHITa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CHIIBI, Bubnmoreka [JOK
48 o o
ACUCTBYIOIIICH Ha TCJIO, MOTPY>KCHHOC B https://m.edsoo.ru/ff0a33fc
KUIKOCTH
Jlaboparopnas paboTa mo Teme
«HccnegoBaHue 3aBUCUMOCTH Beca Tejla Bu6uoreka [JOK
49 . .
B BOJIE OT 00BEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KUIKOCTB YaCTH TEIa»
50 - bubmuorexa [JOK
JIaBaHHC TCT https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpyupoBaHue apeomeTpa Win
51 KOHCTPYUPOBAHUE JIOAKHU U
omnpeseaeHue e€ rpy30no bLEMHOCTH"
52 Pemienue 3agau mo remam: «IIimaBanue bub6nmorexa [IOK
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cynoB. Bo3ayxoniaBaHuey,
«JlaBneHue TBEPABIX TE, KUIKOCTEU U
ra3oB»

https://m.edsoo.ru/ff0a3654

KonrtpomnbHas pabota o teme

53 «/laBneHue TBepABIX TN, KUAKOCTEH U
ra3oB»
54 M 5 but6mmoreka [IOK
CXaHuHcckad pabota https://m.edsoo.ru/ff0a3f82
55 M E but6mmoreka [IOK
OTIHOCTE. L/MHHIE MOTITHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAaEMOIl pU MOAbEME 1
no Jnectauie"
IIpocteie Mexanu3mbl. Poiyar.
57 PaBHOBecue cuit Ha peruare
Prruaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas paboTa bubmmoreka [JOK
58 «MccnenoBanue ycnoBHil paBHOBECHS 0.5 https://m.edsoo.ru/ff0a478¢
phIyara»
Pemmenue 3agad mo reMme «YCiI0BUS but6mmoreka [IOK
59 PaBHOBECHSI pbIyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT mone3noro neicTBus
MexaHusma. Jlaboparopnas pabora
60 0.5

«3mepenune KII/] HaknoHHOM
IJIOCKOCTH
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61

Pemrenne 3agau mo teme "Pabora,
motHocTh, KITJT"

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

62

Mexannyeckas SHeprusi.

bubmnorexa [JOK

Kunernueckas u noreHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubnunoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCEpUMEHTAILHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHLIUAJILHOW SHEPTUH NPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IIJIOCKOCTH"

65

KonTponbhas pabora no teme
«PaboTta 1 MOIITHOCTB. DHEPTUS»

66

PesepBHeIit ypok. Pabora ¢ TekcTamu o
TeMe "MexaHndeckoe BIKeHHe"

bubnunoreka [IOK
https://m.edsoo.ru/ff0adeeb

67

Pesepaubiit ypok. PaboTta ¢ Tekctamu mo
teme "JlaBineHue TBEPABIX TE,
SKUIKOCTEN U ra3oB"

bubmorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

Pesepaubiii ypok. PaboTta ¢ Tekctamu mo
teme "Pabota. MomHOCTS.
Ouneprus"
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OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME 68 3 12
8 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBbIE IU(PPOBLIE
Ne Nara odpa3oBaTebHbIE
; Tema ypoka Kontpoabnbie | IIpakTHuyeckue pecypcenl
n/n Beero p p U3y4eHust
padoThI padoThI
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KMHETHYECKOH TEOPHH M UX OTBITHBIC 1 Brbmiorexa [IOK
MOTBEPIICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Moaenu TBEpIOTO, KUJKOTO U bu6mmoreka [IOK
3 ra3000pa3HOr0 COCTOSTHUI BEIIECTBA 1 https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM
4 BEIIECTBA HA OCHOBE IMOJIOKEHUM 1
MOJICKYJISIPHO-KUHETHUCCKOH TCOPHH
s K ) bu6mmoreka [JOK
PUCTAIIECKHE 1 aMOPQHEIE Tea https://m.edsoo.ru/ff0a5800
CMaunBaHue ¥ KanWIISIPHOCTD. bubnuoreka [IOK
6 [ToBepXHOCTHOE HATSIKEHUE 1 https://m.edsoo.ru/ff0a5530
. T { bubmmoreka [JOK
CIIIOBOC PACHIMPCHHC 1 CHKATHE https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBs3b TEMIIEpaTyphl CO

YAEJIbHOW TEMJI0EMKOCTH BenecTra"

8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS
YaCTHII
Buytpennss sneprus. CrocoOsl bubmmorexa [IOK

9 M3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bupasl Temionepenaun bu6mmoreka [IOK

https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "[IpakTuyeckoe
WCIOJIb30BaHUE TETNIOBBIX CBOWCTB Bu6muoreka [JOK

11
BEINECTB U MATEPHAJIOB B LCIIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocOepexxeHus"
KomnyecTBo TemnorTel. Y nenbHas bubnunoreka [IOK

12 TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK

13 TennooOMeH U TemIoBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "HccnenoBanue
SBJICHUS TEIJIOOOMEHA MPHU Bu6mmoreka [JOK

4 cmemmpanmm xomomoit u ropsci https://m.edsoo.ru/ff0a6a98
BOLI"
PacueT xomndecTBa TEIIOTHI,

15 HE0O0XOUMOTO ISl HArpeBaHUs Teja U
BBIJICIISIEMOTO UM TIPH OXJIQKICHUH

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuotexa [JOK

https://m.edsoo.ru/ff0a6bb0
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OHeprus TomuBa. Y iejabHas TemjaoTa

bubnunoreka [IOK

17 CTOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE

18 KPHCTaJUTMUECKHX Tell. Y aenbHas bubsmorexa LIOK
TeIIOoTa IIARJICHUS https://m.edsoo.ru/ff0a71d2
JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK

19 yAETHHOU TEIUTOTHI TUTABJICHUS JIhaa" https://m.edsoo.ru/ff0a72fe
[TapoobpazoBanue 1 KOHEHCAITHS. bubmmorexa [IOK

20 Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuorexa [JOK
napooOpa3oBaHUS ¥ KOHICHCAIIHH. https://m.edsoo.ru/ff0a786¢
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHUS OT
aTMoc(hepHOro maBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas

7 pa60Ta "OHpeHeHeHI/Ie Bubnmorexa HOK
OTHOCUTEJILHOMN BIAXXHOCTHU BO3/1yXxa" https:/m.edsoo.ru/ff0a7628
Pemenue 3anay Ha onpeneneHue

23 BJIQ)KHOCTH BO3/1yXa
[IpuHIHIB pabOTHI TETIIIOBBIX

24 nsurateneil. [lapoas TypOuHa.
JlBurareins BHYTPSHHETO CrOpaHUs
KIIJI renmmoBoro asuratens. TemnaoBeie

25 JBUTATENHN U 3aIUTa OKPYKAIOIIEH Brbmmorexa [IOK

CpeIbI

https://m.edsoo.ru/ff0a7c7¢
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26

3aKOH COXpaHEHUS U NPEBPALLEHUS
OHCPIUU B TCIJIOBBIX IMMPOLCCCAX

27

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
teMe "TerutoBele siBiaeHUs. I3MeHeHNE

arperaTHbIX COCTOSIHMI BemecTna'

bubnuorexa [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabora no teme
"TemmtoBele aBiieHusd. 3MeHenne
arperaTHbIX COCTOSIHMM BemecTna'

bubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

VYpok-uccienopanue "DiekTpuzanus
TeJl MHIYKIUEN U NPU
CONPUKOCHOBEHUH"

31

B3aumopelicTBre 3apsHKEHHBIX TEI.
3axoH Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTPUYECKOE TOJIE.

HanpskeHHOCTD 37€KTpUYECKOTo MOJIsl.

[IpunIMI cCynepno3uiuu
BJIEKTPUYECKUX MOJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenn QJICKTPUYCCKUX 3apA10B.

OnemeHTapHbli 3apsan. CTpoeHue aroma
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[TpoBOAHUKY M TUANEKTPUKH. 3aKOH

bubmuorexa [JOK

34 COXPaHEHHUS ANEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6
Pewrenue 3anad Ha npuMeHEHUE bu6muoreka [JOK

35 CBOMCTB DJICKTPUUYECKUX 3apSIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUN TOK, YCIIOBUS €TI0

36 CyIIECTBOBaHHUS. MICTOUHUKHI Bubnnorexa LIOK
MEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

- . bu6muoreka [JOK
JIGHCTBHS IICKTPHHIECKOro TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 AIIEKTPHUYECKOTO OISl Ha TIPOBOJHHUKH U 1
TUBJIEKTpUKN"
DNEeKTPUYECKUM TOK B METAJIIaX, bubmmoreka [JOK

39 SKHUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
DnekTpruveckas enb U €€ COCTaBHbIC

40 9acTH
Cuna toxka. JlabopaTopHas paborta

41 "N3mepeHue U peryanupoBaHUE CUIIBI 0.5 bubnnorexa LIOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DJeKTpUUecKoe HapsHKeHHE.
Bonsrmerp. JlabopaTopHas padora Bu6moreka [OK

42 0.5

"N3mepenue u peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a%14
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COHpOTI/IBJ'IeHI/Ie MMPOBOAHUKA.

bubmmoreka [JOK

43 VY nenpHOE CONMPOTUBIIEHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTa "3aBUCHUMOCTH

14 ANEKTPUYECKOTO COPOTUBIICHUS Bubmmoreka [IOK
[IpOBOJHUKA OT €TO JUITMHBI, TUIOIAH https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUeHUS U MaTepraia"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1S yyacTka brbmiorexa LIOK
e https://m.edsoo.ru/ff0aa44a
JlaGoparopnas pabota
"UcciaenoBanne 3aBUCUMOCTU CYIIEI

46 TOKAa, UIYLIEr0 Yepe3 PE3UCTOP, OT bu6morexa LHOK
COTPOTHBIIEHUS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
[TocnenoBarensHOE U MapaLIeILHOE

47 COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

48 MIpaBHJIa CIOKEHUSI HAIIPSHKEHUH TTPU Bu6moreka [OK
MOCIIEI0BATEIbHOM COEIMHEHUU IBYX https://m.edsoo.ru/ff0aaass
pe3ucTopoB”
Jlaboparopnas padota "[IpoBepka

40 TIpaBWJIA JJTSI CHITBI TOKA TIPU Bu6moreka [OK

napajuieIbHOM COEAMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle
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Pemenue 3amau Ha MMPUMCHCHUC 3aKOHA

bu6mmoreka [JOK

50 Owma a7t pa3nugHOro COeIMHEHUS
TPOBOIHHKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTH AJIEKTPHUUECKOTO but6mmoreka [IOK

51 ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopnast pabota "Onpenenenue

52 paboThI ¥ MOILITHOCTHU AJIEKTPUIECKOTO Bubmmorexa LIOK
roKa" https://m.edsoo.ru/ff0ab3e0
DeKTpuyecKre HenH U MoTpeOuTenu

53 3JIEKTPUUECKOl SHEPTHH B OBITY. brbmorexa [IOK
KOpOTKOE 3aMbIKaHHE https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIEKTPUYECKHUE 3apsIbl.

54 3apsiKeHHbIE TeNla U UX Bubmorexa IIOK
B3auMoieiicTBus. [I0CTOSHHBIH https://m.edsoo.ru/ff0abd2c
3NEKTPUYECKUN TOK"

KonTponbhas padbota no teme
"DnexkTpudueckue 3apsaabl. 3apsIKCHHbBIC

55 Tea U UX B3aUMOJICHCTBHUA. bubmorexa [IOK
[TOCTOSHHBI 3JIEKTPHIECKHUI TOK" https://m.edsoo.ru/ff0abead
[TocTosiHHBIE MATHUTHI, KX

56 B3aMMO/ICIICTBHE

57 VYpok-uccnenosanue "Mzydenne nonein bubnuoreka [JOK

HOCTOSIHHBIX MAarHuTOB"

https://m.edsoo.ru/ff0ac3d0
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58

MaruautHoe 1osie. MaruutHoe 11oJie
3eMJId U €ro 3HaUYeHHE UII KU3HU Ha
3emie

bubnunoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MaruuTHoe nosie
ANEKTPUYECKOro ToKa MaruutHoe moisie
KaTylIKu ¢ TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TpumMeHeHHe IeKTPOMarHuToB B
texHuke. Jlaboparopras pabota
"N3yuyeHue neicTBUS MarHUTHOTO IOJIS
Ha IPOBOJIHUK C TOKOM"

0.5

bub6mmorekxa [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb TOCTOSTHHOTO TOKA.
Vcnonp30BaHue 3JIEKTPOIBUTATEIICH B
TEXHUYECKHUX YCTPOWCTBAX U HA
Tpancmnopre. JlaboparopHas padora
"KoHCcTpynpoBaHue U H3y4eHHE PabOThI
aieKTpoaBHUraress"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnpiTel @apazes. 3akoH
3JIEKTPOMATHUTHON UHIYKLIHH.
[IpaBuio Jlenna

63

Onexrporeneparop. CrocoOsl
MIOJTyYCHHS HJIEKTPHUUYECKONW IHEPTUH.
DIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTHH
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[ToaroroBka Kk KOHTPOJILHOM paboTE MO

64 Teme "DIEKTPUYECKHE U MaTHUTHBIE 1
sIBJICHUS"
KonTponbhas padbota no teme
65 "OJIeKTpUYECKHE U MarHUTHBIE 1 Bubanorexa LIOK
P— https://m.edsoo.ru/ff0acb14
66 PesepBubiit ypok. PabGoTta ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "TernnoBeie siBieHUS" https://m.edsoo.ru/ff0accSe
Pesepublit ypok. Paborta ¢ Tekctamu
67 1o TeMe "II0CTOSHHBIN 2IEKTPUYECKUN | | Bubnorexa [IOK
ToK" https://m.edsoo.ru/ff0acdc6
PesepBubIil ypok. Paborta ¢ TekcTamu
68 1o Teme "MarHuTHsble siBIeHUS" 1
OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOT'PAMME
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9 KJIACC
KoJunyecTBO yacoB JyeKTpOHHBbIe HH(poBbHIE
No Nara o0pa3oBaTe/bHbIE
; Tema ypoka Kontposabnbie | [IpakTHueckue pecypchl
n/n Beero p p HU3y4eHust
padoThI padoThI
MexaHn4eckoe IBUKEHHUE.
1 MarepuanbpHasi TOUKa I
Cucrema orcuetra. OTHOCUTEIBLHOCTD bubmuoreka [JOK
2 MEXAHUYECKOI'0 IBUKEHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE TTpsIMONIMHEITHOE bu6nuoreka [IOK
3 JIBIDKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npAMOIUHENHOE
nBmkenue. CpeHss 1 MTHOBEHHas!
. bubmuoreka [JOK
4 ckopocTb. [Ipsamonuneiinoe 1 H
PABHOYCKOEHHOE ZIBHIKEHHE https://m.edsoo.ru/ff0ad8d4
VYckopenune
CkopocTh NPSIMOJIMHENHOTO
5 PaBHOYCKOPEHHOTI'O IBUKEHUS. 1
I'padux cxkopoctu
JlaGopaTopHnas pabora "OnpezneneHue
6 YCKOpPEHUS Tella MPU PaBHOYCKOPEHHOM | | 1 Bubanorexa LIOK
JBHKEHHH 10 HAKIOHHOMN ILTOCKOCTH" https://m.edsoo.ru/ff0adb18
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CBo6oauoe nagenue tei. OnbIThl
T'anunes

7
PaBHOMEpHOE ABMKEHUE 110
5| oopamterun. Timeinan n yronan BuGmonera IOK
patt . yr https://m.edsoo.ru/ff0ae176
ckopoctu. LlenTpocTpemuTenpHoe
YCKOpEHHE.
IIepssbiii 3ax0H HproToHa. BekTop cuisl. bubmmorexa [IOK
9 Bropoii 3akon HeioToHa. https://m.edsoo.ru/ff0ae612
PaBHozelicTByIOIIAs cUiIa. bubnmorexa [IOK
https://m.edsoo.ru/ff0ae72a
10 Tpertwnii 3akon HeroToHa. bubmuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Cuna ynpyrocrtu. 3akoH ['yka bubnuorexa [IOK
1 https://m.edsoo.ru/ff0aeca2
JlabopartopHnast pabota «Onpeaenenne bubmuotexa [JOK
12 .
YKECTKOCTHU TIPY>KUHBD) https://m.edsoo.ru/ff0aee28
Cuna tpenus bub6nuorexa [IOK
13 https://m.edsoo.ru/ff0af738
JlaGopaTtopHas pabota "Onpenenenue bubmuotexa [JOK
14 kod(pdurmenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
15 TATOTEHHSA. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0at044

naJicHus.
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16 [TepBast kKocMuyecKasi CKOPOCTb. Bbubmmorexa LIOK
Hesecomocts 1 reperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBEeCHE MaTepHaIbHOI TOUKH. bubmuotexa [JOK

17 AGcomoTHO TBEpOE Teso. PaBHOBecHe https://m.edsoo.ru/ff0afe36
TBEPOIO TeJa C 3aKPEIIEHHON OChIO
BpaIlICHUS

bubmuoreka [JOK

18 MowmenT cuier. LenTp TsxecTH https://m.edsoo.ru/ff0b02b4
KonTponbhas pabora no teme bubmmoreka [IOK

19 "MexaHu4eCcKOe IBUKEHUE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue Ten"

Nmnynse Tena. UMnynse cuiibl. 3aKoH bubmuorexa [JOK

20 COXpaHEHUs UMITYJIbCa. YTIPYToe u https://m.edsoo.ru/ff0b07fa
HEYINPYTroe B3auMOJCHCTBHE
Pemenue 3amau nmo treme "3akoH

71 coXpaHeHHus uMmiryibca". Ypok- bubnmorexa [JOK
KoH(pepeH1Ms "PeakTuBHOE TBU)KEHUE B https://m.edsoo.ru/ff0b096¢
IIPUPOJIE U TEXHUKE"

Mexannueckas pab0oTa ¥ MOIIHOCTb. bubmmoreka [IOK
2 Pabota cuibl TsHKECTH, CHITBI YITPYTOCTH https://m.edsoo.ru/ff0b0ag4
U CWJIbI TPEHUS _ bubmmorexa [IOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
23 paboThI CHITBI TPEHUS IPU PABHOMEPHOM

JABMOKCHHUH TCJIa I10 FOpH?»OHTS.J'ILHOfI
TIOBCPXHOCTU»
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CBs13b 3HEpPrUH U PabOTHI.

24 [lorennuanbHas sHEprus
Kunernueckas sneprus. Teopema o bub6nuoreka IIOK

25 KHHETUYECKOM SHEPTHUu. https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE

26

27 JlabopartopHas pabota «3ydenue bub6muoreka [IOK
3aKOHA COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ffOb12fe
KonebaTenpbHOE TBHIKEHHE U €T0 bubmuoreka [JOK

73 XapaKTepUCTUKH. 3aTyXaroline https://m.edsoo.ru/ffOb1858
KoJieOaHusI. _bubmuoreka [JOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b2010
MareMaTHyecKkuil ¥ Npy>KUHHBIA

29 MAasiITHUKHU. Y POK-HUCCIIEIOBAHUE bu6mmoreka [IOK
«3aBUCUMOCTh TIepHUoIa KOJIeOaHit OT https://m.edsoo.ru/ff0b197a
AKECTKOCTH IPY>KUHBI U MACChI Ipy3a»
[TpeBpatieHre sHEPTUN PU

30 MEXaHUYECKUX KOoJeOaHHsIX
JlabGopaTtopHas pabota «OnpeneneHue

31 YaCTOTHI U TIEPHO/Ia KOTeOaHMit bubmorexa [HOK
NPY/KHHHOTO MASTHUKA» https://m.edsoo.ru/ffOblaec

- JlabopartopHas pabota «IIpoBepka bu6nuorexa [IOK

HE3aBUCUMOCTH IICPUOJa KoJebaHui

https://m.edsoo.ru/ff0b197a
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rpy3a, MOJABEHICHHOTO K HUTH, OT MacChl
rpy3a»

33

Mexaunueckue BoaHbL. CBOKMCTBA
MEXaHU4EeCKHUX BOJIH. [IponosnbHbIE 1
TOTEPEYHBIE BOJIHBI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

34

3ByK. PacnipocTpaneHue u oTpaxeHue
3ByKa. Y pPOK-KOH(DepeHIHs
"MexaHU4YeCKHe BOJIHBI B TBEPAOM Telle.
CelicMudyeckye BOJHEBI"

35

VYpok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

36

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTUUYECKU pPE30HAHC. Y POK-
KoH(pepeHnmus "YpTpa3ByK
nH(}pa3ByK B MPUPOJIE U TEXHHUKE"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

37

Kontponbhas padota o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KojaeOaHus
1 BOJTHBI"

38

[TocTosIHHBIE MAarHUTBI, UX
B3aUMOJICICTBUE. Y POK-UCCIIEJOBAaHUE
"N3yueHue mosei mocTosTHHBIX
MarHuToB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

39

MarnauTtHoe 1osie. MaruutHoe 1oJjie
3eMJId U €ro 3HaUeHHE IS JKU3HHA Ha

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0acOba
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3emie.

40

OmneiT OpcTena. MarauTtHoe 1osie
AIIEKTPUYECKOr0 TOKa MaruutHoe moie
KaTyIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

41

[TprMeHeHne AIeKTPOMAarHuTOB B
texHuke. Jlaboparopnas pabota
"N3yueHue neicTBUSI MAarHUTHOTO TTOJISt
Ha MPOBOJIHUK C TOKOM"

0,5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

42

DNeKTpOoABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb30BaHue 31eKTpoABUrareneii B
TEXHUYECKHUX YCTPOWCTBAX U Ha
Tpancnopre. JlabopaTopHas paborta
"KoHcTpyupoBaHue 1 u3yuyeHue padoThI
anexkTpojaBurarens"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

43

OmnbiTel Papajed. 3akoH
ANEKTPOMArHUTHON MHAYKIUU.
IIpaBuno Jlenna

44

OnektporeHeparop. CriocoObl
MOJTYYCHHS DIIEKTPHUECKON IHEPTUH.
DJIEKTPOCTaHIIMH Ha BO3OOHOBIISIEMBIX
HCTOYHUKAX SHEPTHH

45

Konrtponsnas pabora o Teme
"MaruuTtHbie gBiaeHusd"

46

DJIEKTPOMArHuTHOE MOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe
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CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

47
VYpoxk-koupepennus "lkama
48 3JIEKTPOMATrHUTHBIX BOJIH. bubmuotexa [JOK
Hcrionb30BaHNE 37E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOM CcBsA3U"
Ypok-uccnenosanue "Mzydyenue
49 CBOICTB 3JIEKTPOMAarHUTHHIX BOJIH C brbmiorexa LIOK
MOMOIIIBIO MOGHITBHOTO Teedona” https://m.edsoo.ru/ff0b2c6c¢
Pemenue 3anau Ha onpeneneHue
50 YaCTOTHI U JUTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas MPUpPOa CBETA.
51 CxopocTh cBeTa. BomHOBBIE CBOMCTBA bubmuorexa LIOK
cReTa https://m.edsoo.ru/ff0b31d0
Uctounnku cBeta. [IpsmonuHeitHoe
acCIIpOCTpaHEHUE CBepTa 3aTMeHuUs brbmmorexa HOK
pacrpoctp ’ https://m.edsoo.ru/ff0b3658
52 CouHia u JIyHbl. 3aKOH OTpaXeHuUst Bu6motexa LIOK
cBera. 3epkana. Pemenue 3aga4 Ha .
P A https://m.edsoo.ru/ff0b38c4
IPUMEHEHNE 3aKOHA OTPa)KeHHUs CBETa
[Ipenominenue cBeta. 3aKOH bubmuotexa [JOK
npenomiieHus ceeta. [lonnoe https://m.edsoo.ru/ff0b3aea
53 BHYTPEHHEE OTPaKEHUE CBETA. _bubmmnoreka [IOK

Hcnonp3oBaHue MOJHOTO BHYTPCHHCTO
OTPaXCHUSA B OIITUICCKUX CBETOBOJAAX

https://m.edsoo.ru/ff0b3c5c¢
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Jlaboparopnast pabota "HccnenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMIICHUS

54
CBETOBOTI'O JIy4a OT YyIJIa TaJCHHS Ha
rpasuue "Bo3yX-cTekiao""
JIna3el. OnTHYECKas CUa JIMH3BIL. bu6nmmorexa [IOK

55 [TocTpoenue n3o0pakeHU# B JIMH3AX https://m.edsoo.ru/ff0b3{2¢

_ bubmmorexa I[IOK
https://m.edsoo.ru/ff0b444a

Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK

56 (hOKYCHOTO PacCTOSTHUS ¥ ONTHYECKOMH https://m.edsoo.ru/ff0b4206
CWJIBI coOMparomeit JIMH3bI"

57 ['ma3 xak ontuyeckasi cuctema. 3peHue. bubnuorexa [JOK
Ypok-koHpepermus "JlepexTrl 3peHusl. https://m.edsoo.ru/ff0b4684
Kak coxpanuts 3peHue"
PasnoxxeHue 6emoro cBeta B CIIEKT.
Omneitel HeroTona. Croxxenne Bu6nnoreka LIOK

>8 CTICKTpaJIbHBIX 11BETOB. Jlncnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Ypok-npaktukym "BosgHOBBIE CBOMCTBa

59 CBETa: IUCTICPCHs], UHTEPpPEPEHITUS 1
mudpaxus’”
OmnpiTel Pesepdopaa v mianerapHast

60 Mozenb aroma. Ilocrynarter bopa. bubanorexa [IOK

Mopens aroma bopa

https://m.edsoo.ru/ff0c12a8
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Hcnyckanue v morionieHue cBera bu6moreka [IOK
61 aroMoM. KBantsl. JIuneituarsie https://m.edsoo.ru/ff0c144¢
CIIEKTPHI. Y POK-IIPAKTUKYM bubnuotexa [JOK
"Habmtoienue crieKTpoB uciyckanus'" https://m.edsoo.ru/ff0c1550
PannoaktuBHOCTH U €€ BUnbl. CTpOEHHE bubmmoreka [IOK
aTOMHOTO siipa. Hykmnonnast Moaens https://m.edsoo.ru/ff0c1672
62
bubmorexa [JOK
https://m.edsoo.ru/ff0c18ac
PanuoaxkTiBHBIE IPEBpALICHMUS. bu6moreka [IOK
63 W3otomel. Pemenne 3ama4 mo TeMe: https://m.edsoo.ru/ff0clal4
"PanunoakTuBHBIE IPEBpaLICHU" bu6moreka [IOK
https://m.edsoo.ru/ff0c1b4a
[Tepuon nonypacnaga. Ypok- bubnuotexa [JOK
64 koH(pepennus "PagnoakTuBHBIC https://m.edsoo.ru/ff0c2126
W3IyYeHUs B IPUPOJIE, MEIULIMHE,
TeXHUKE"
SAnepHble peakuy. 3aKOHbI COXpPAHEHUS bu6muoreka [IOK
65 3apsI0BOTO U MAaCCOBOTO YHCET. https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBA3b bubmuoreka [IOK
Macchl ¥ SHEPrUu https://m.edsoo.ru/ff0c1d7a
66 Peakiuu cuHTe3a U eneHus aep. bubnuorexa [JOK
Ucrounuku sueprun CoitHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus " neprast
67 sHepreTuka. JlencTeus
PaIMOAaKTUBHBIX M3ITyYCHUN Ha KUBBIE
OpraHu3mbI"
68 KonTtponbHas pabota no teme

"DNEeKTPOMarHuTHOE TMOJIE.
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DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBrie sBienus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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