rocyapcTBEHHOE OO KETHOE 001Ie00pazoBarenbHoe yupexaenue Camapckoii obmactu
cpeansist oduieobpazoBarenbHas mkoia ¢.Yépupiid Kimrou MmyHununaibsHoro paiiona
Knssnuackuii Camapckoit 001acTH.

IIpoBepeHo YTBEepKIEHO
3am. nqupekTtopa no YBP npukazoM Ne 74\1 - on
Kynpsies B.H. ot « 30 » 08. 2024 1.
(Toammce) (((5(0)]
« 30» aBrycra. 2024 T. Hupexrop Wnwsuna B.B.
(moanwuce) (®UO)
NnbuHa
PABOYAS ITPOI'PAMMA
[Ipenmer (kypc) Pusuka
Knacc 7-9

OO11ee KOJIMYECTBO YacOB MO y4yeOHOMY IU1any 238 y

Cocrasnena B coorBercTBuU ¢ denepanbHoil paboueit mporpammoii o Gusmke.
Y4eOHUKH:

® [leporkun 1. M., BanoB A. U. ®usuka. ba3oseiit ypoBens. 7 kinacce. M.:Ilpocserienue, 2023

* [Teppiukun 1. M., IBanoB A. U. ®usuka. bazoselil yposens. 8 kinacc. M.:Ilpocsemienue, 2023
Heppimkun U. M., I'yrauk E. M., MBanos A. U., [letpoBa M. A.//®u3suka. bazoBsiii ypoBens. 9 xiacc. M:
[Ipocsemenue 2024 r.

PaCCMOTpeHa Ha 3aCCIaHun MO yuuteneii ecTeCTBEHHO-HAYYHOTO U MaTEMaTHIECKOr0 IIUKIa

(Ha3BaHUE METOMICCKOTO O0BETHHEHIS )

ITpotokon Ne 1 ot « 30 » aBrycra 2024 r.

PykoBogurens MO AHnTtoHOBa B.B.

(oamuce) (®HO)



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOrO 00IIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON HpPOTpaMMBI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (penepanbHoi paboueil mporpaMmbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

Copnepxanue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio HU3ydyeHUs
Gu3NKN Ha AESITEIBHOCTHOM OCHOBE. B mporpamMme mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuiit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no pu3uke ycraHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojiaMm o0ydeHust (1o Kjaccam), npejaracT IpUMEPHYIO MOCIeA0BaATEILHOCTD
M3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHSA MPEIMETHOTO COJCPKAHHS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IEJIbI0 OKa3aHWs METOJUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MPOrpaMMBI IO YIeOHOMY TIPEIMETY.

®duszuka SBISETCA  CHUCTEMOOOPA3ymOIMM ISl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3ydyaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
mpenocTaBiseT Haubosee sCHbie OOpas3lbl MPUMEHEHUS HAyYyHOTO MeTona
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsi COCTOMT B (POPMHPOBAHHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aromuxcs.

N3yyenue @u3aukun Ha 0a30BOM ypOBHE MPEIINOJIAraeT OBJaJCHHUE
CIICIYIOIUMHA KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOIIUMU €CTECTBEHHO-HAYUHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;

e HHTCPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.

[enn wu3yueHuss (PU3NKK HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydebHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX oOpraHuzamnusax Poccuiickoii ®Deaepanuu, peaU3yIOIINX
OCHOBHBbIE  00111€00pa30BaTelIbHbIE MPOrPaMMbl, YTBEPKIEHHONH pEIICHUEM



Konnernn MunucrepcerBa npoceiiennst Poccuiickoin @enepanuu (MpoTOKoOJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean nudyyenus GU3MKM:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHKEe HAYYHOTO MHPOBO33PEHHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TPENCTaBICHUM O POy (U3UKH JJIST Pa3sBUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM C (PM3MKOHM, MOArOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB PCIICHHUS TMPOCTCUINMUX PacUYETHBIX 3adad  C
UCITIOJIb30BAaHUEM buznIecKux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh TPUPOIHBIE SIBJICHUS M BBIIOIHATH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOPMaIell (PU3NIECKOTo COACpPKaHUA,
BKJIIOYAsi HTH(POPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (QU3HMKHU, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 gaco (2 vaca B Henenmo), B 9 kimacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoOT H
OTIHITOB HOCUT PEKOMEHIaTEeIbLHBIN XapaKTep, yUUTeNb JAEIaeT BIOOp MPOBENCHNUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBUAYATHHBIX OCOOCHHOCTEH
oOydJaronmxcsi, CucKa SKCIEPUMEHTANbHBIX 3aJaHui, MpejaraéMbplx B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOTO IK3aMeHa 1o (Pu3uke.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

dusuka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mmepenue ¢usndyeckux BenuduH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTaHOBKA HAYYHOTO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT O MPOBEPKE TMIIOTE3, OOBICHEHHE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOPHI U NPOLEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. OmpexeneHue EHBI ASIEHUS LIKAIbI U3MEPUTEIBLHOTO Nprubopa.
2. H3mMmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEL
5. M3Mmepenue temieparypsl HNpH NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaibHble CBeIeHUS 0 CTPOEHHHU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepbl. OmbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBrm>kenne wyactuil BemecTBa. C(CBA3b CKOPOCTM JBWKEHHMS 4YacTUL[ C
Temriepatypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumopaeicTBue dYacTuil
BEILECTBA: IIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW M TBEPIBIX
(kpucTaymyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B PAa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmoneHune 6poyHOBCKOTO JIBUKEHHUS.



2. Habmonenue nuddysum.
3. HaGmiomenue  siBleHUWil,  OOBACHSIONIMXCS  MPUTHKCHHEM KM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI 11O HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHUSI.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

MexaHnueckoe JBH>KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpellHsisi CKOpPOCTh NP HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JABUKCHUS.

SlBnenne unHepuMHU. 3aKOH HMHEPUUHU. B3amMOAEHCTBHE TEN KAK IPUYMHA
M3MEHEHUS CKOpPOCTH JBWXXEHHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.

Cwita Kak XapakTepuUCTHKa B3auMOAEHCTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBI0 AUHAMOMETpA. fIBIE€HHE TATOTEHHS U CUia
TskecTH. Crlla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Cnoxenune
CHUJI, HAPaBJIEHHBIX MO OJHOW IpsMoW. PaBHoxelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B IpUpPOIE U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHme MeXaHUYECKOTO ABMKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HaOmroneHre n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUU TEJ.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TETL.
6. CroXeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOA.
Jlabopamopuwvie padbomul u onvimel.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKEHHsI OpycKa WM MIapuKa To
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenne NIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCThH pPAaCTsHKEHHS (JedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienne TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTWUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUsI raza oT o0bEMma, TemrepaTyphl. llepemaua naBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TIIyOMHBIL. ['HapocTaThyeckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHUS
Bo3AymHONM oOonouku 3emun. OnbiT Toppuuemnu. M3mepeHue atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUs] OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPBHIL.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTu

o vk w NP

TCJa U INIOTHOCTH KUIKOCTH.

PaBencTBO BLITaJIKI/IBaI-OIHeﬁ CUJIBI BCCY BBITCCHCHHOM KHNIKOCTH.

8. YcCoBHE ILUIaBaHUS TEJ: IIJIaBaHUE WUJIN IMOT'PYXKCHHUC TCJI B 3aBUCUMOCTHU
OT COOTHOIIICHHS TNIOTHOCTEH Tena U KHUIKOCTHU.

N

Jlabopamopuwvie pabomol u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHOU B
KUJKOCTb YaCTH TeJa.

2. OmnpenenieHWEe  BBITAIKUBAIOWIEH CHIbI, JCHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B KAJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTh BBITAIKUBAIOIIECH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoncTtpynpoBanue apeomeTrpa WIM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaboTa n MOIIHOCTB. DHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKocTh. [IpaBuio

paBHOBecus phiuara. I[IlpuMeHeHue TmpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix wmexanusMoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMANIbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW SHEPTUU B APYTOM. 3aKOH COXPaHEHUS
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHH Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblUara.

3. M3amepenne KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. M3y4yeHue 3aKk0HA COXpaHEHUs] MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHUU BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaumBaHKe U KalmWUISIpHBIE SIBJICHHS. TernoBoe paclliupeHne U CyKaTHe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsst sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
Terionepeaaya 151 COBEpLIEHUE paboTHI. Bunsl TEIUIONEPENAYH:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KonudectBo TemnoTel. YenpHas TEIJIOEMKOCTh BellecTBa. TermiooOMeH u
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAJUIMYECKMX BEIIECTB. YJIENbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koujeHcauus. Mcnapenue. Kumenue. YnuenbHas Teriora
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTo
JTABJICHUSL.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIUIOTa CTOPaHusl.

[Tpununer padotel TeruioBbix asurareneir KIIJ[ termmoBoro mBurarerns.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUH B TEILIOBBIX MPOILECCAX.

Hemoncmpayuu.

1. HaGmoneHune 6poyHOBCKOTO JIBUKEHHUS.



v ok W

Ha6nronenune muddysun.

HabGnronenue siBineHuit cMauMBaHUs U KaWUTSIPHBIX SIBJICHUM.
Haboienue TenioBoro pacimpeHust Te.

N3meHenue naBiieHus ra3a Mnpyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia u3sMepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU paOOThl BHEITHUMHU CUIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaOimroneume kuneHus.

. HaOrogeHre MoCcTOSIHCTBA TEMIIEPATyPhI IPH TUIaBJICHUH.
13.

Moienu TENJIOBBIX ABUTATEEH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh O 0OHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OnpenenenHre 1aBIeHUs BO3AyXa B OalJIOHE IIIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHMsI BHYTPEHHEM DSHEPruu Tella B PeE3yJbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpHU
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHAPOM.

Ornpenenenue y1enbHON TEMIOEMKOCTH BEILIECTRA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Onpenenenue y1eaIbHON TEIIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeictBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh  CHJIBI  B3aWMOJEHCTBUSA
3apsOKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

OnekTpudeckoe mnojie. Hanpsoxk€HHOCTh 3iieKTpudeckoro noiid. IIpuHomn
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOIHMKM ¥  JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
HcTouHnKr MOCTOSTHHOTO TOKa. JIEHCTBUSA HSIIEKTPUYECKOTO TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuna  Toka.  DIJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
s ydactka uend. llocnenoBatenbHOe UM HapajuieIbHOE  COSOUHEHHE
IIPOBOJTHUKOB.

PaGora u MomHOCTh 3yeKTpudyeckoro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKUe UEeNnu U MOTPeOUTEN 3JIEKTpUYECKOor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IlocrossHHBIE ~ MarHuThl.  B3auMoAenCcTBHE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarautHoe moJie  JIEKTpUYECKOro Toka. [IpumeneHwne
AJEKTPOMArHuTOB B TEXHUKE. J[€MICTBME MATHUTHOTO ITOJISI HA IIPOBOJAHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSSHHOTO TOKA. VICmosib30BaHME 3JIEKTPOJABHUraTeieil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3neKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DIIEKTPOTEeHEePaToP. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poJia SJIEKTPUYECKUX 3apsii0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIl.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apSAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOTO TTOJIA.
HcTouyHMKHN TOCTOAHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOIO TOKA.
. DIIEKTPUYECKHUM TOK B JKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune critbl TOKa aMIepMETPOM.
. I3MepeHne alneKTpUYECKOro HanpsHKEHUS BOIBTMETPOM.
. PeocTtat u Mara3uH CONpOTUBIICHUM.
. B3aumoiericTBrE MOCTOSIHHBIX MarHUTOB.
. MonenupoBanue HEBO3MOKHOCTH Pa3IeJICHUs ITOJII0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OnbIT OpcTena.

MarsnuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JleficTBE MAarHUTHOTO TTI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2JIEKTPOMArHUTHON UHTYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAIlPaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomoul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITbl 1O HAONIONEHUIO DJEKTPU3alMU  Tel MHIYKUUMEH U 1pHU
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBUS DIEKTPUYECKOrO MO HAa IPOBOJHHUKH H
JUDIIEKTPUKU.

COopka u mpoBepKa paboThI ANEKTPUIECKON 1IETH MTOCTOSTHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.

W3mepenue u peryJIMpoBaHue HaNpsKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PEZUCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU IONEPEUYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka mnpaBuia CIOXKEHHS HANPSHDKEHUUW IIPU  MOCIEIOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia UIss CWIBl TOKa IPU MApPaUIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenne padOThI AIEKTPUUECKOTO TOKA, MAYLIETO YePE3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO  TOKAa, BBIACISIEMOM Ha
pe3ucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

HccenegoBaHre MarHuTHOTO B3aUMOAEICTBUS IOCTOSIHHBIX MarHUTOB.
W3ydyeHrne MarHMTHOTO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB MNP MX
O00BEIMHEHUU U Pa3JICIICHUU.

Hccnenosanue neicTBUs 2JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHWJIBl  B3aUMOJEHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJbl TOKa W HANpaBICHHS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elicTBYUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHne paboThl ANEKTPOABUTATENS.

20. 3mepenne KII/] anexkTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITBL MO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBjieHH.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBWKEHHUS. PaBHOMEpHOE NPSAMOJIUHEUHOE
newxeHue. HepaBHoMepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHsAs 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONIMHEHHOe aBMkeHue. (CBoOogHOe
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBHXKEHUE MO OKpyxHocTu. llepuoa u yactora oOpaleHuUs.
JIuHeiHas u yriioBas CKOpoCTH. L[eHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3akoH Herotona. Bropoii 3akon Herorona. Tpetuit 3akon HerotoHa.
[IprHIMT CyIIEPIIO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHMUS ITOKOsI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne muaHeT BOkpyr Comnna. IlepBas kocMmuueckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOYkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmmyinbca. UMIynbe CUIIbl. 3aKOH COXPAaHEHHS
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanuueckass pabora U MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpPruu U paboThl. [loTeHIManbHas YHEPTUS Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMiM. [loTeHInanbHas 3HEPTUs C:KATON NpyKUHblL. Kunetnyeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HabnrogeHme MexaHMUeCKOTro JIBHKEHUS Tella OTHOCUTEIBHO PA3HBIX TEll

OTCYETa.



o v kA w

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHMS PSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu e€ PaBHOMEPHOM M  YCKOPEHHOM JBWKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tella OT MACChl Tejla U JAEHCTBYIOUIEH HAa HETO
CHJIBI.

HabutoieHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya umitynbsca npu B3aMMOIEVICTBUAN TEIL

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKEHHSI.

CoxpaHeHre MEXaHUYECKON SHEPruu Mpu CBOOOIHOM MaICHUU.
CoxpaHeHrne MEXaHUYECKOM YHEPTUU NPH JIBUKEHUU TEJIA NIOJ IEUCTBUEM
IPYKHUHBI.

Jlabopamopnwie padbomol u onvimel.

1.

KoncTpyupoBanue TpakTa 1jisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBHXKCHUS
[IapUKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela MPU PAaBHOYCKOPEHHOM JABHMYKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSATCS KakK psj HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHSL.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3zgen 9. MexaHH4YecKHe K0J1€0aHNS U BOJIHDI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMI: MTEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  KojeOanums.  BweiHYyXneHHbIe — KojieOaHuWs.  PesoHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MeXaHMYeCKUX BOJH. [IpomonbHbiE W
MOINepeyYHble  BOJHBL. JIMMHA BOJHBI MU CKOPOCTh €€ pacipoCTpaHEHHS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe koJjieO0aHWi Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HaGnronenue kosiebanuil rpy3a Ha HUTH U Ha TIPYKUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo0JIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W Tepuojia KoJieOaHWH MaTeMaTUYeCKOro
MasTHHKA.
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2. OmnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTHU INEpHOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBl, JEMOHCTPHUPYIOIME  3aBUCUMOCTh  Mepuoja  KoseOGaHWi
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOIHOTO MaJACHUSI.
Pa3znen 10. djekTpoMariuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkasa sneKTpoOMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSA3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yueHnue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBas  mogmens  cBera.  HMcrounukum — cBera.  lIpsAmosmHenHoe
pacrtpoctpaneHue ceera. 3atMenus ConnHna u JIyHel. Otpaxkenue ceta. [lnockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHOe BHyTpeHHee
OTpaXeHHE CcBeTa. lCcrmoiap30BaHME TIOJIHOTO BHYTPEHHEIO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom omywert B JsmH3e. Onruueckas cuctema (Qoroamnmnapara,
MHUKpPOCKOTIa W Tejeckoma. [Jia3 Kak onTuyeckas cuctema. biam3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHU# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JInH3e.

XoJ1 1yden B pacCeUBAaKOLIEH JIMH3E.

[Tomy4yenue n3o0paxeHuit ¢ TOMOIIBIO JTUH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopens rmasa.

11. Paznoxenue 6em0ro cBeTa B CIIEKTP.

12. [Tonydenue 6ey0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.

2. M3ydeHue XxapakTEpUCTUK U300pAKEHUS MIPEIMETA B INIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yTIJIa IPEJIOMIIEHUS] CBETOBOTO JIy4a OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Tlonydenue n300pakeHU C MOMOUIBIO COOMPAIOIIEH TUH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OmnbITHI N0 BOCHPUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOACHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble IBJICHHUA.

OmnsiTel Pesepdopna u mmanerapHas mojenb aroma. Mojenb aroma bopa.
Hcenyckanne u norsomeHue ceera aroMoM. KBanTel. JInHeWdaTsie CieKTphl.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uzinydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykionnas wMogens aromHoro sapa. HM3orombl. PaamoakTuBHBIE
npespaiienus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3bp MacChbl M SHEpruM. Peaknnu CUHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

SAnepnas sHeprerka. J[eMCTBUS paguOAKTUBHBIX HW3JIYyYEHUH HA >KUBBIC
OpTraHHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4EHHUs U TOTJIOLICHHMS.

2. CrHexTpsl pa3iInyHbIX ra3o0B.

3. CnekTtp Bozmopoa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHHI.

6. Peructpanus usiydeHus NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaGnrogeHue CIIOMIHBIX U JIMHEWMYAThIX CHEKTPOB U3JIyUYEHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEJIHbHO-0000IAKOIINI MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOTYJIb MTPEAHA3HAUEH I CUCTEMaTU3alluu
U 0000ImIeHUsT MPEIMETHOTO  COACpP)KaHUS UM ONbITa  JEATEIBHOCTH,
OpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHy 1O (Qu3uke uig OO0y4aronmxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipn M3y4eHUH AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeurnBaeTCsi JOCTUKEHNE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOEHUE HAay4HBIX METOJOB HCCIEI0BaHUS



ABJICHUN TPHUPOABI U TEXHUKH, OBJIAJEHUE YMEHHMSIMH OOBSICHATH (DU3HUECKHE
SIBJICHUS, TPUMEHSA IIOJIydYEHHbIE 3HAaHMWSA, pelarh 3adadyd, B TOM YHCIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealu3yeTcs
32 CYy€T TOro, 4YTo OOYy4YaromIMecs BBIMOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
IIPEAIaraeTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTh M HAYYHO OOBICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIEC U MMOBCEAHEBHOM XKU3HH;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl UCCIIEOBAaHUSI (PU3UUECKUX SIBJICHUH, B TOM
YyCIie I IPOBEPKU TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HauOOJE€e Ba)KHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMED, IMTPAKTUYECKOTO UCIIOJIB30BAHUS PA3JINYHBIX NCTOYHUKOB
DSHEPrUM Ha OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHECHHS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA HIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gu3NKM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rPaKIaHCKOTO H TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTMBHOMY y4YaCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OITHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX NPHUHIMUIIOB B ACSATEIBHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HAaHHE LEHHOCTHM (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KyJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
NESTENIbHOCTH;

5) ¢opvmupoBaHus  KyJbTYPbl 3A0POBbSI M  JIMOLMOHAJIBHOIO
0J1aronosry4yus:

— OCO3HaHME ILIEHHOCTH Oe30macHoro ooOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJIOBaHHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIieKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) TPYA0BOIr0 BOCIIUTAHUSI:

— AKTHBHOE y4YacTHE€ B PEIICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMBH,
o0pa3oBaTeNbHON OpraHu3allK, TroOpoja, Kpasi) TEXHOJOTUYECKOH U



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX ¢ (DU3UKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIMTAHHUS:

e — OpHUCHTAIMS HAa NPUMEHECHHE (PU3MYECKUX 3HAHWM IS pelieHus 3ajad B
0o0JIacTH OKpy>Kalolllel cpepl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa 3KOJOTHYECKHX IpoOJjieM W IMyTed HX
pELICHHS;

e 8) amanTanMu K M3MEHSAKWINMMCH YCJIOBHMSAM COLUAJIBHON M NPHPOAHON
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU HCCIEAOBAHUN H
MPOEKTOB (DU3NYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTHUX;

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETEHTHOCTH YE€PEe3 MNPAKTUYECKYIO
JICATCIbHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHHM, B TOM YHCIIe (hOPMYJIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
(du3ukwy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (DUIUUECKUX
3HAHMM;

e — CTpPEMJICHHE aHAJIM3UPOBAThH U BBISBIISATH B3aUMOCBS3U MIPUPO/IbI, O0IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OILICHKAa CBOMX JCHWCTBHM C YUYETOM BIIMSHUS HA OKPYXKAOLIYIO CpeENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBanus y oOy4daroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONUE TT0O3HABATEIILHBIE YHUBEPCAIbHBIE yUeOHbIC NCUCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4ueOHBIE  JCHCTBUA, PETYIATUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIC YUeOHbIE NeHCTBUA

Bba3oBble Jiornyeckue 1eicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIICHUR);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3AKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M TMPU H3yYeHUU (PUINICCKUX
SIBJICHWA W TPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJB30BAHUEM JCTYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CMOCOO0 peIIeHUs Y4eOHON (u3nvecKon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB PEIICHHUs, BHIOOpP Hambojee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejibckue A1eiCTBUA.

MCITI0JI30BATh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeAOoBaHUE (U3UYECKOrO
SBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JajbHellliee pa3BUTHE  (DUINYECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmei:

MPUMEHSATh Pa3IUIHBIC METObI, MHCTPYMEHTHI W 3apPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJIBHYIO (OpMy TPEACTABICHUS
uHDoOpMaAIIUU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJIe OOCYXKIEeHUs y4yeOHOro mMarepuana, pe3yJibTaToB J1adopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMON TEMBbI U
BBICKA3bIBaTh HJIE€U, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJeprKaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHUS



COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYIrUX Y4YaCTHUKOB
uasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIML;

BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEJCTABIATh PE3YIbTAThI BHIIIOJHEHHOIO (PU3NYECKOTO OTIbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HCIOJb30BAaThb  IMPEUMYIIECTBA  KOMaHJIHOM U
WHAMBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTI)KEHUIO: paclpedesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIpPABJICHUIO WU KOOPAMHHPYS CBOM JCUCTBUS C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranm3amnus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOMNX
JUISL pelieHus] PU3NUECKUX 3HaHU,

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpYHIoH);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM pelleHusl (PU3NUEeCKON 3a1aul WIn
IUTaHAa HMCCIIEOBAHUSA C Y4YETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIbHBINA MHTEJLJIEKT:

JlaBaTh aJleKBAaTHYIO OLIEHKY CUTYalluH U IIpeiaraTh Ij1aH €€ U3MEHECHUS,
OOBSICHATH NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHUS) pPe3yJbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS
(Gu3NyecKoro HUCCIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIA U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MPHU PelIeHnr (PU3NUECKHX 3a]1ad WK
B YTBEP)KICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIbTATDBI

K konIry o0yueHus B 7 kJjiacce IpeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U XUMHUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, THIOTe3a, €IUHUIBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BemlecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPACKTOpUS, PaBHOJCHCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYBL;

paznuuarh siBeHus (Auddy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKCHHE, HUHEPIIUS,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPIBIX TENI C 3aKPEIUVIEHHON OChIO
BpalleHus, Iepenaya JaBiCHUS TBEPABIMU TeJIaMHU, XUAKOCTSIMU U
razamu, arMmocepHoe MaBieHUE, IUJIaBaHUE TeJ, IMPEBpallCHUs
MEXaHUYECKON DHEPTrUu) MO OMUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4Hcle (U3NUYECKHE SIBICHUS B MPUPOJIE:
MPUMEPHl ABMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW M HEKUBOH
pUpoje, ACHCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOT0 JaBJICHUs HAa KUBOW OpraHW3M, TUIABaHUE PHIO, phIYaru B
TeJIe YeJOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel U (DU3UUYECKUE SBIICHUS, UCTIONB3YS
dbuznyeckre BENIMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cuja TpEeHHUs, AaBlieHUE (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TJICUO CHJIBI,
MOMEHT CWJbl, KOI(G(UIIMEHT TOJIE3HOTO JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS JHEPrHs), NPH ONMUCAHWUW IPABHIILHO
TPaKkTOBaTh  (U3MUECKUH  CMBIC  HWCIOJB3YEMBIX  BEJIMYMH, HX
0o0O3HaueHUs W CAUHMIBI (U3MUYECKUX BEIWYUH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYI0 BETUYHHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIo paBHOBECHs pbryara (6J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumate pacdy€THhIE 3amadud B 1—2 [EUCTBUSA, MCIOJNB3yS 3aKOHBI M
dbopMyIibl, CBSA3BIBAIONINE (PU3MYECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 33/1a4d 3alUCHIBATh KPATKOE YCIIOBUE, TOJICTABIATh (DU3NUYECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/ad, OLICHUBATh PEATUCTUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU OMOIIU
bu3MYEeCKUX METOJIOB, B ONTUCAHUU HCCIIEAOBAHUS BBIACIATH MPOBEPSIEMOE
npeanojoxkeHue  (TUMoOTe3y),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYECHHBIA PpE3yJibTaT, HAXOJUTh OIIMOKKW B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAONIOACHUIO (U3UYECKUX SBJICHUM WU
buznuecKux CBOMCTB Tel: bopMyIMpOBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pY/I0BaHNS,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITOJIHATh NPSIMBIE M3MEPEHHS] PACCTOSIHHS, BPEMEHHM, MACChl Tena,
o0b€éMa, CHUJBI W TEeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIMYUHBI OT
JIPYyrol ¢ HCMOJIb30BAHUEM TIPSMBIX HU3MEPEHUN (3aBUCUMOCTH TMYTH
PaBHOMEPHO JBWXKYIIErOoCs Tela OT BPEMEHM JBWKCHHUS TEJa, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN COIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTA OT YJ/UTMHEHHS TPYKUHBI, BHITAIKUBAIONICH CUIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO NOTPY>KEHO TEJO, YCIOBUN
TJIaBaHUs TeJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, CJeNysl MPENJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BHJIE
NPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIICIOBAHMUS;

IPOBOJAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTHM W TBEPIOTO TeNa, CUJa TPEHUS CKOJIBXKEHUS,
JaBJICHHE  BO3/1yXa, BBITAJIKMBAIOLIAs  CUja, JEWCTBYIOIas Ha
HOTpYXKEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJIE3HOro AEHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys TMPENJIOKEHHOW WHCTPYKUUU: TIPH
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOONIAIOIIUECS COCYyabl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pU3MUYECKHX SBJICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  MpHUMEpax)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHusi 6€30MacHOCTU MpU o0paleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOJIONCHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopMauuu B HHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3alIPpOCOM, HA OCHOBE UMEIOILINXCS
3HaHUW M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEUYMBOW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JauTepaTypy  (pU3MUecKoro coiepXkaHHs, CIpPaBOYHbIE MaTepHabI,
pecypcbl cetn MHTepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMAIUU (HU3UIECKOTO COACpPNKAHUSA, B TOM



yucie myOJuYHO JeNaTh KpPaTKUE COOOIICHHSI O PE3yNbTaTax MPOEKTOB
WIM YYEeOHBIX UCCIENOBAHUM, NpPU ITOM TPAMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBIMOJHEHUU Y4YEOHBIX MMPOEKTOB M KCCIEIOBAHUNM pacipenemsiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JCHCTBHI, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBbHOCTh  TIPYNIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kijiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJI, arpEeTraTHbIC COCTOSIHUSI BEIIECTBA, KPUCTATUTMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBIINICHHBIM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTraTEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l, SJICKTPUUECKOE T0JIe, TPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh SBJICHUA (TEIJIOBOE pacUIMpeHHE U CXKaThe, Terionepesaaya,
TEIUJIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWUISIPHBIC SIBJICHUSA, UCTApEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, H3JIYYEHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/iOB, ACHCTBUS DJICKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO ITOJIs Ha TIPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAS MHIYKITHS)
10 ONHUCAHMI0O HUX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpY)KaIOIIeM MHUpE, B TOM 4Yucle (u3nueckue SBJICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATXKEHHWE W KaNWUISIpHbIE SBJICHUS B MPUPOJIE,
KpUCTaJUIbI B mpupoje, wuzinydeHue CoiHIla, 3aMep3aHHE BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, dJEKTPUUYECKUe
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nmoie 3emuH, Jpedd MOIIOCOB, pOJb MArHUTHOTO TOJIS JJIS JKU3HU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIE CBOWCTBA (MPU3HAKHU) (U3HUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHHS, UCIIOIB3YS
bu3nUecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJIMYECTBO
TEIUIOThI, YJEeJIbHasl TEIUIOEMKOCTh BEUIECTBA, YJElIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAas TeIUIoTa MapooOpa3oBaHus, yleidbHas TeIIoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3IYyXa, AIEKTPUYECKUHN 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
yAEIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOr0  TOKAa), NPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JaHHYIO
Gu3MYECKyI0 BEIUYHHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS M TPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSPHO--KHHETHYECKOU TEOPHUH
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juid yyacTKa LIeNH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €M0 MaTEMaTUYECKOE
BBIPAKECHMUE,

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOMCTBA (DPU3NUYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JIEWCTBUS, HCIOJIb3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalln3a
YCJIOBHUSL 3ala4yd 3aIlMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEOOXoauMble JUisl €€ pelieHus, NPOBOAUTh PAcU€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh M[PU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHHE HWCCIEIOBaHUs, BbIICIATH
MIPOBEPSAEMOE  MPEIIOJOKEHUE, OLECHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJECHUS UCCIEN0BaHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
($u3nYECKUX CBOWCTB TeJ (KanMUISIPHbIE SBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIIecCca OCThIBAaHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT IBETa H3Iy4arolleld (MOoriomaroniei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs] BOJABI OT TEMIIEPATYpPbl KUIKOCTH U
IUIOIAAA €€ TMOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOACHCTBHE
JNEKTPUYECKUX  3aps0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHHUTOB,



BU3yalM3allisi MarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHMTHOTO TOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOJABUTATENII TIOCTOSHHOIO TOKa): (popMyIupoBaTh
poBepseMble MPEINOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C MCIOJb30BAHHEM
aHaAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3UUYECKUX BEIMYMH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (hPM3UUECKOM BETUUYHHBI OT
JIpYro C  HUCIOJIb30BAaHUEM TMPAMBIX HU3MEPEHU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBL, IUIOMAJU IOMNEPEYHOro
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HANpsDKEHHS Ha  MPOBOJHHMKE,
UCCIIEJOBAaHUE TOCJIEI0BAaTEIbBHOIO U  MapajUIeIbHOTO  COECIUHEHUIM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh WM3MEPEHUs, CIeays MPEAIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOiHll W TrpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH (yIesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
IKCMIEPUMEHTAJIBHYI0 YCTaHOBKY, CIEAysl MPEUIOKCHHON MHCTPYKIHNH, U
BBIUUCIIATh 3HAUEHHUE BEJINUMHBI,

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TP paboTe C 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrHH, SJIEKTPOOCBETHUTEIbHBIC
npUOOPHI, HArpEeBaTENIbHbBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, AIEKTPOJIBUTATEIh TOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOMCTBaxX (DPM3MUYECKUX SIBICHUN M HEOOXOIUMbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl SJIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKUX 1IETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HHGOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nmpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIeH cpee;

OCYIIECTBISATh TOMUCK HMHPOpPMAIMH  (PU3UYECKOTO COJCpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIACIATH  HMHPOpPMALIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pu3mdeckoro coiepXaHus, CIPAaBOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJACp)KaHUsi, B TOM UHCIE MyONUYHO TIPEACTABIATH pPE3yIbTaThl
IPOEKTHOM WJIM HCCIEN0BATEIbCKON JESITEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM TMOHATUHHBIM anmapaT Kypca (U3HKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENOBAHUN (PU3NIECKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHbIN BKJIaa B
JeSITEIbHOCTH TPYIIIbI, BRICTPAUBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K kxoHIy 00yueHus B 9 KJjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepualbHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, njacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEperpy3ku, HEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, OeTa- U raMmma-u3nydeHus,
W30TOIIBL, SIAEPHAS SJHEPIETUKA;



paznuyaTh SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BUXKEHUE, CBOOOJIHOE
najicHue Tej, pABHOMEPHOE JBIXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOC IBIIKEHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEHHOE PacClpOCTpaHEHUE, OTPAXKEHUE U TPETOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHue O0eNoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpalbHBIX IIBETOB, JHUCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIICKTPa
W3ITyYeHHsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3UYCCKUX  SBJICHHA B
OKpyXaromeM Mupe (B TOM dYucie (U3NUECKHE SIBICHUS B TPHUPOJE:
MPWINBBI U OTJIUBBI, JBKEHUE 1U1aHeT COJIHEYHOW CUCTEMBI, pEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBETa TeI,
ONITHYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYCCKOE JCUCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO H3JIY4YeHUH, €CTeCTBEHHBIN
PaIOAaKTUBHBIN (HOH, KOCMUYECKUE Iy4d, PaJAMOAKTHUBHOE H3ITy4YeHUE
OPUPOAHBIX MHUHEPANIOB, JEUCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUUH Ha
OpraHW3M YeJIOBEeKa), MPH STOM IEePEBOAUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBIICHU;

ONMCHIBATh M3yUYCHHBIE CBOMCTBA TeI M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
buszndeckue BENMUYUHBI (CpPEeIHSsl MU MIHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpEeMEIIeHHe, MyTh, YyrioBas
CKOpPOCTh, CHJIa TPEHMS, CHUJIa YNPYrOCTH, CHUJIA TKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HUMITYJbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTh, IOTEHIMAIbHAS DJHEPrUs Tela,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KHHETHYECKash DSHEPrus, IOJIHAs MEXaHW4ecKas JHEprus,
TIEPUOJT U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPEIOMJICHUS CPEIbl), PU OMMCAHUN
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIHYMH,
o00O3HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHsI SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUI CYNEPHO3UIMH CHUJI, MPUHIUI OTHOCUTEIbHOCTH ['amues,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOI'O YHUCEI
IpU SJAEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl U CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHEHHE U3 2-3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (ommMparmuecs Ha cucreMy U3 2—3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3aIlMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYIBI, HEOOXOANMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PU3NIECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  NPEAINOJOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAJKA
NPOBEJCHUS  HMCCIECJOBAHMS, JIeNaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
¢u3znyecKkux CBOWCTB Teln (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpUoAa KojeOaHUN NpyKMHHOTO
MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, M3yYeHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHWsI IpeaMeTa B coOuparolien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY H3 HM30BITOUHOro Habopa
0o0OpyOBaHUS, ONMUCHIBATH XOJ  OMBITAa W  €r0  Pe3yJIbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaensis
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba H3MEPEHHUS
(M3MepUTENHHOTO TPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTbh IYTH OT BPEMEHH



P PaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HadajbHOM CKOpPOCTH, NEPHOJA
KoJe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUs CBETa OT yIjla MaJCHUs U yria MNpeIoMJICHUsS OT yria
NaJcHNsA): [UIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOMUIl U TpaduKoB, AenaTh BHIBOIBI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CperHss
CKOpPOCTb M YCKOpDEHHE Tejla IpH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJHOIO MaJCHHs], KECTKOCTh MPYKHHBI, KO3PPUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa W MOIIHOCTb, 4YacTOTa M
nepuoJl KojeOaHWi MaTeMaTH4eCKOro M MPYKHUHHOTO MAasTHHKOB,
ONTHYECKass Cuja COOuparolield JIMH3bl, PpPaJUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBINIOJIHATh U3MEPEHUS, CIENys MPEJIOKEHHON MHCTPYKIUHU, BBIYUCIAThH
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOIYYEHHBIE PE3YJIbTaThl C YYETOM
3a/IaHHOM NTOTPELTHOCTH U3MEPEHMUIA;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJETICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TEIO0, TOYEUYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO S/Pa;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBHS HM3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHud (B TOM 4YHUCIE:
CIOUAOMETP, JATYMKU IOJIOKEHHsSI, PACCTOSHMS W YCKOPEHHUs, paKeTa,
9X0JIOT, OYKH, Mepuckomn, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W HeoOxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX MPOIECCOB
IpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbI s
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MpPUMEPax)
IPAKTHYECKOr0 HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1711 oOecriedeHnsi 0€30MacHOCTU MpU oOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILIEH CpeE;



OCYIIECTBJIATh TMOUCK HWHGOpMau  (HU3UIECKOTO COACpPKAHUA B
HHuTepHeTe, caMOCTOATENbHO (HOPMYIHPYsI IOMCKOBBIN 3apoc, HaXOAUTh
IYTU ONPEIENICHUsI JOCTOBEPHOCTH MOIYYEHHONM MH(POpPMALUM Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JUTepaTypy  (puU3MUecKoro coiepikaHHs, CIPABOYHbIE MaTEepHUaJIbI,
pecypchl cet IHTepHEeT, BialeTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHpOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHMS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TIPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapar HM3y4aeMoro pasjena (U3UMKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Paszjnen 1. ®u3uka u eé poJib B NO3HAHUH OKPY:KAIOIIEr0 MUPa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHCCICHE BETMAMHE https://m.edsoo.ru/7f416194
. bubnuoreka [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO/] TO3HAHHUS 2 1 httos://m.eds00.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BellleCcTBa
but6mmoreka [JOK
2.1 1
Crpoere sewecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHME ¥ B3aUMOJICCTBHE YaCTHIL 5 1 bubnuoteka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHDIC COCTOAMITE BEIeCTEa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tel
but6mmoreka [JOK
3.1 M 3
CXAHHHCCROC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 Wuepus, macca, IIIOTHOCTh 4 1 but6mmoreka [JOK



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

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

bubnuorexa [JOK

33 (una. Bt o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya naBiaeHus TBEPABIMU 3 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso00.ru/7f416194
bubnuoreka [JOK
4.2 HlaBitetine K KoCTH > https://m.edso0.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHoe faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE y 3 bubnmoreka [JOK
' B HHX TEIIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PadoTa u MouiHoCTh. DHEprus
bu6mmoteka I[IOK
>1 Pabota i MontHoCTs 3 1 https://m.eds00.ru/7f416194
bu6mmoteka I[IOK
2 I1 1
> POCTHIE MEXAHHIMH > https://m.edso0.ru/7f416194
bu6mmotexka I[IOK
>3 Mexartiraecias oHepris 4 . https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenjioBbIe ABJICHUA
. bub6mmoreka [IOK
11 7
CTpocHHE i CBOHCTBA BellIECTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHBIE SIBJIEHUSA
21 DNEeKTpUYECKHE 3aps/Ibl. 3apsyKEHHBIC TeIa 7 1 bubnnoreka [IOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 IToCTOSHHBIN IIEKTPUYIECKHUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarHutibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 4
DUICKTPOMATHHTHAs HHAYKLA https://m.edsoo.ru/7f4181ce
Wroro mo paznery 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 3 14.5



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

9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
Mexanunueckoe ABMKEHHUE U CIIOCOOBI €ro bubmmoreka [IOK
11 10 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOACHETBHE Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 10 3
SaKOHEI COXpaHCHs https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pazjnen 2. Mexanu4yeckue Kojae0aHUsI U BOJHBI
bu6mmoteka [IOK
21 M 0 7 3
CXAHHHCCIIE KOJCOAMI https://m.edsoo.ru/7f41a4a6
bu6mmotexka I[IOK
2.2 M .3 8 1 3
CRAHMHACCIHE BOMHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE M0JIe U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE M0JIE U 5 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
41 3aKOHbBI paCIIPOCTPAHEHUS CBETA 6 2 bu6muoreka [IOK



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

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

bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe MPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBantoBble ABJIeHUA
bubnuorexa [JOK
51 HcnyckaHue v MOTJIOIEHHE CBETa aTOMOM 4 1 htts://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpociHe aTOMHOr0 A1pa 6 L https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
. A 7 1
5.3 JIEPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHue u 06001IeHIE COEPKAHUS 9 2 bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnbie | IIpakTuuyeckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTsbI padoTsI
pecypchbl

1 Nucrpykrax no Th. MarepuanpHas 1
Touka. Cucrema orcueTa

5 [lepememnienue. Onpenenenue 1
KOOPJUHATHI JIBUKYIIIETOCS Tella

3 [lepemerienue npu NpsSMOJIMHEHHOM 1
paBHOMEpPHOM JABIKeHHH. CKOPOCTH

4 [IpsamosnHENHOE paBHOYCKOPEHHOE 1 1
JIBIDKEHUE.

CkopocTh IpSIMOJIMHEHHOTO

5 aBHOYCKOPEHHOTO IBHKCHHUS 1 bubmmorexa [OK
P YCROp ' https://m.edsoo.ru/ff09f72a
I'paduk ckopoctu.

6 [lepemernenue mpu NpSIMOITUHEHHOM 1 1
PaBHOYCKOPEHHOM JIBH)KEHUU
[lepemerienue npu NpIMOIMHEHOM

7 aBHOYCKOPEHHOM ABHKEHUH O€3 1 bubmmorexa [JOK
P y vp https://m.edsoo.ru/ff09fe0a
HayvaJlbHON CKOPOCTH.

8 JlaGopatopnas paGora Nel 1 bubmuorexa [LIOK
Kontponbnas padota https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMnbITHI MO

9 HaOJII0ACHUIO TEIIOBOIO PACIIUPEHHS 1 1

ra3oB»



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

10

AFpCFaTHBIe COCTOsIHHMA BE€IICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHHMA
BoJ1bI. O000IIIEHHE 110 pa3eTy

bubnuorexa [JOK

11
«IlepBoHauanbHbBIC CBENCHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
MexaHudeckoe OBUIKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LOK
P p p https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bubnnorexa [JOK
13 Ckopocth. EnquHALBI CKOPOCTH
p FUHHIT P https://m.edsoo.ru/ff0a079c
14 Pacder nytu 1 BpeMEHHU JIBIKEHUS buGnnorexa [IOK
T P https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca— mepa bu6mmoteka LIOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 ILnorHOCTB BemiecTBa. Pacuer macchl bubnuoreka [JOK
1 00beMa TeJla O €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpenencHue
TJIOTHOCTU TBEPIOTO TENa
18 Pemenue 3amau mo teme "IlnotHOCTH bu6mmoteka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3anMoaercreug ten. Cumna
ynpyrocty. 3akoH ['yka
JlabopaTtopHas paboTta «/3ydenne
20 3aBUCUMOCTH PACTSKCHHUS
(medopmaniun) Ipy>KUHBI OT
MIPHUIIOKEHHOM CHITBD»
21 SIBnenne tarorenus. Cuia TSHKECTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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CBs3b MEXK]ly CUJION TSIKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubnmorexa [IOK
. ' \ https://m.edsoo.ru/ff0a1778
3ama4 o teMe "Cua TsHKecTH

23 Cuia TKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [IOK
Pu3nyecKue XapaKTEPUCTUKU IIIAHET https://m.edsoo.ru/ff0a1502

bubnuorexa [JOK

24 Hsmepenne cui. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CroXeHHe JBYX CHJI, HAIPaBJICHHBIX
26 10 OJTHOM 1T }I}I:/Ixoﬁ ’ bubmmorexa LIOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYyIOIIAs CUIT

97 Pemrenne 3ama4d mo reme
"PaBHonelicTByromas cun"

o8 Cuna Tpenus u e€ Bunbl. Tpenue B bubmmoreka [IOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH CHUTBI TPEHHS

29 CKOJIL)KEHUS OT CHIIBLI JaBJIEHUS U bubmorexa LOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
ITOBEPXHOCTEN»

30 Pemenue 3agay Ha onpenenieHre
PaBHOJECUCTBYIOLIEH CUIIBI
Pemrenue 3amad mo temaM: «Bec

31 tenay, «I'padpudeckoe n3odbpaxenue bu6mmoreka [IOK
cuny, «Cunely, «PaBHOIEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»

32 KonTponbHas pabota 1o remam:



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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«MexaHn4decKkoe IBIKeHuey, «Macca,
INIOTHOCTBY, «Bec Temay,
«['pauueckoe n3o0paskeHue CUm,
«Cunb»

JNaBnenue. CriocoObl YMEHBIICHUS U

bubnuorexa [JOK

33
YBEIIMYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenune raza. 3aBUCHMOCTh
34 JaBJIEHUS rasza oT o0péma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua nmaBiieHus TBEPIBIMH
pel A bA bubnnorexa [JOK
35 TeJaMU, JKUJIKOCTSIMHU M Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBiieHWE B KUJIKOCTH U rase, bubnnoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «/laBieHue B bubmmoreka [IOK
JKMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bu6mmotexka I[IOK
38 Co00
OODIHAIOTIHECA COCYIbT https://m.edsoo.ru/ff0a2970
39 IMuapaBanueckuii mpece bubmmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [IopmHeBoit
’KHUIKOCTHBIM HAacoc
41 ATmocdepa 3emiu U IpUYUHBI €€ bubnnoreka [IOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. Atmocdeproe bubmuotexa [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune aTMOCepHOTro TaBIeHUSI. bu6mmoreka [IOK

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8
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3aBUCUMOCTBH aTMOC(EPHOTrO

44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubsmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmocdepHoe bubmmoreka [IOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "
AtMochepHoe naBieHue"
efCTBHE KUIKOCTH U raza Ha
47 fOpr)KeHHOG B HUX T€JO. bromiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuiia
Jlaboparopnas paborta «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bubnuoreka [JOK
JEHCTBYIOLIEH Ha TEJIO, OIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)
Jlaboparopuas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubnuoreka [JOK
Tesa B BOJIE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YacCTH TeJa»
bu6mmoteka I[IOK
50 [lnapatiite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paboTa
51 "KoHcTpynpoBanue apeoMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpeAeseHue e€ rpy30n0AbEMHOCTH"
Pemenne 3agad mo remaM: «IlnaBanne
59 cynoB. BoznyxonnaBanuey, but6mmoreka [JOK

«/laBreHne TBEpABIX TEN, KUAKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654
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KonTponbhas pabota 1o reme

53 «/laBreHue TBEPIBIX TEI, JKUIKOCTEH
Y Ta30B»
bu6mmoteka [IOK
54 Mexanunyeckas paboTa
P https://m.edsoo.ru/ff0a3f82
bub6mmoteka [IOK

55 MomHocTh. EAMHUITEI MOIITHOCTH

B S B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, pa3BUBAaEMOH MTPH 1
noabéMe o Jjiectauie"”

57 IIpocThie MexaHU3MBI. PhIuar.

PaBHOBecHE cun Ha ppiuare
Prruaru B TexHUKe, OBITY M IPUPO/IE.

58 Jlaboparopuas pabora 05 bubnnoreka [IOK
«MccnenoBanue yciuoBuil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara

59 Pemtenue 3agad 1o reMe «Y CII0BUS bu6nmmorexa [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro neictaus

60 MexaHusMa. JlabopaTtopHas pabota 05
«H3mepenne KIIJI HaknoHHON '

TTOCKOCTH

61 Pemrenue 3anau mo teme "PaborTa, bu6mmotexka I[IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHusl.

62 Kunernyeckas v moTeHIUAIbHAS brbmmorexa [OK

https://m.edsoo.ru/ff0a4252
SHEprus
63 3aKOH COXpaHEHMsI MEXaHUYECKON bu6muoreka [LIOK



https://m.edsoo.ru/ff0a3f82
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SHEepruu

https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT MO TEME
"DKCEepUMEHTAIBHOE ONIPEACIICHUE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU NIPU
CKaTbhIBAaHUH TeJIa 110 HAaKJIOHHOM
II0CKOCTH"

65

Konrponsnas pabora no teme
«PaboTa 1 MOIITHOCTh. DHEPTUs»

66

PesepBHblii ypok. Pabora ¢ Tekctamu
o Teme "MexaHudeckoe JBHkeHue"

bubnnorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teme "JlaBiieHue TBEPABIX T,
JKUOKOCTEN U ra3oB"

bubnuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MouHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68

12
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8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 Tb B kabuneTe pusuku. TemmoBoe 1 bubmmoreka [IOK
nBwxeHue. Temneparypa. https://m.edsoo.ru/ff0a5256
2 BuyTpennss sHeprus 1
3 CriocoObI NI3MEHEHUs! BHYTPEHHEH 1 bu6mmoteka LIOK
DHEPIruHu. https://m.edsoo.ru/ff0a540e
4 TennonpoBoHOCTb. 1
bubnuoreka [JOK
5 K 1
OHBCKIUA https://m.edsoo.ru/ff0a5800
bubmuoreka [JOK
6 " . 1
SyHeHe https://m.edsoo.ru/ff0a5530
Oco06eHHOCTH pa3IMYHBIX CIOCOOOB
7 teronepenayu. [Ilpumepst 1 bubmmorexa [IOK
peaatid. 1ipuMep https://m.edsoo.ru/ff0a5a26
TEIUIONIEPEIaYH B IPUPOJIC ¥ TEXHUKE
8 Y enbHas TETI0EMKOCTb. 1
Pacuér xonmyecTBa TEIIOTHI,
HEOOXOUMOTO /ISl HAaTrPEeBaHUs Tea
WM BBIAEISIEMOTO UM MPU
9 oxJnaxaeHun. JlaboparopHas pabota 1 1 bubamorexa [OK
g ] paTopHas p https://m.edsoo.ru/ff0a5c60
Nel «CpaBHEHME KOJIMYECTB TETUIOTHI
IIPH CMENITMBAHUH BOJIBI PA3HOM
TeMIepaTypb».
10 Jlaboparopuas padota Ne 2 1 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0a5256
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«3MepeHne yaenbHON TeIIOEMKOCTH
TBEPAOIO TENIa».

https://m.edsoo.ru/ff0a6412

DOHeprus ToIMBa. Y IeJabHas TeIioTa

bubnuorexa [JOK

1 CrOpaHus. https://m.edsoo.ru/ff0a65c0
3aKOH COXpaHEHUs U TIPEBpaICHUS

12 SHEPruu BiexaHqucxlzlx E TI::anIOBHx bubmorexa LOK

https://m.edsoo.ru/ff0a6976
nporeccax.

13 KonTponbnas padora Nel o teme bubnuorexa [IOK
«TenaoBbIC SIBICHU. https://m.edsoo.ru/ff0a7088
ArperaTHple COCTOSIHHS BEILIECTBA.

1 [InaBneHue u oTBepIeBaHNE bubmmoreka [IOK
KpUCTaTHIecKuX Teil. I'paduk https://m.edsoo.ru/ff0a6a98
TIJIaBJICHUS U OTBEPCBAHMS.

15 VY nenpHas TEIIOTa IIaBICHUS.

Pewenne 3anau. KparkoBpemenHnas

16 KOHTpoJsibHas paboTa Ne2 o teme bubmuoreka [LIOK
«HarpeBanue u raBjieHue https://m.edsoo.ru/ff0a6bb0
KPUCTAJUTHYECKUX TEID».

Ncnapenue. [lornomenue sneprun

17 IIPU UCTIAPEHUH KUJKOCTU U bubnuorexa [LIOK
BBIJICTICHUE €€ IPU KOHICHCALIUU https://m.edsoo.ru/ff0a7b5a
napa.

bu6nmmorexa [IOK

18 Kunetine https://m.edsoo.ru/ff0a71d2

19 BnaxxnocTs Bozmyxa. CriocoOs bubnmorexa [IOK
OIIpeIeNIEH!Us BIIAXKHOCTH BO3AyXa. https://m.edsoo.ru/ffO0a72fe

20 JlaGopatopHas pabota Ne3 bu6mmoreka [IOK

((I/I3MCpCHI/IC BJIA’JKHOCTH BO3AyXa».

https://m.edsoo.ru/ff0a740c
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21 Y nenbHas TeroTa napooopazoBaHus bubnnoreka [IOK
YU KOHIEHCAIUN https://m.edsoo.ru/ff0a786¢

29 Pabora raza u napa npu paciipeHuu. bubmmoreka [IOK
JlBurarens BHyTPEHHETO CTOPAHMSL. https://m.edsoo.ru/ff0a7628

23 [Maposas TypOuna. KIT1/{ rerioBoro
JIBUTATEIIS.

Kontponbhas padora Ne3 o teme

24 «3MeHeHue arperaTHeIX COCTOSTHUN
BEIIIECTBAY.

DJeKTpu3anus Tei npu

25 COHpI/IEOCHﬁBeHI/IH. IfSEII/IMOI[CfICTBI/IC bubmmorexa LIOK

https://m.edsoo.ru/ff0a7c7c
3apspKEHHBIX Tell. J[Ba pozaa 3aps10B.

26 Onektpockort. [IpoBoaHky u
TDIICKTPUKH.

bubnuoreka [JOK

2t IICKTPHHECKOE HOTe. https://m.edsoo.ru/ff0a83f2
JlenuMOocCTb AIEKTPUYECKOTO 3apsaa. bu6mmoteka I[IOK

28
CtpoeHue aTOMOB. https://m.edsoo.ru/ff0a86ae

29 OOBsiCHEHHE YTCKTPUIECKUX SBICHUM
[IpoBOIHUKH, TOTYIPOBOJHUKH U

30 HEIPOBOJIHUKH 3JIEKTPUUYECTBA.

OnekTpuueckuil Tok. ctounuku
AIIEKTPUYECKOTO TOKA.

31 OnexTpuueckas 1eNb U €€ COCTaBHbIE bu6mmoreka [IOK
YacCTU. https://m.edsoo.ru/ff0a87e4
DNIEKTPUUYECKHI TOK B METaJLJIaX.

. bubmuoreka [JOK

32 JleticTBHE SIIEKTPUUYECKOTO TOKA.

HampaBnenue Toxa.

https://m.edsoo.ru/ff0a8ala
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33

Cuna Toka. EquHuIbl CHIIBI TOKA.

34

Amnepmetp. M3mepeHue CHiTbl TOKA.
Jlaboparopuas pabota Ned«Coopka
JIIEKTPUIECKON IIETTH U H3MEPEHUE
CHJIBI TOKA B €€ Pa3IUuHbIX
y4acTKax».

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8ef6

35

DJIEKTPUUYECKOE HAMPSKEHHE.
Enuuuniiel Hanpsbkenus. BoabtmeTp.
H3smepenue HanpsoKeHUs.

bubnnorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DNEKTPUUECKOE CONIPOTHUBIICHUE
MPOBOJHUKOB. EqHUILIBI
conpotusienus. JlabopaTopHas
pabota Ne5 «/3mepeHue HanpsHKEHUs
Ha Pa3IUYHBIX y4acTKax
AIIEKTPUIECKON IIECTIH».

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

3aBHCHMOCTD CHJIbI TOKA OT
HAIIPSIZKCHU . 3axon OMa IJIg ydaCTKa
OCIn.

bu6mmotexka IIOK
https://m.edsoo.ru/ff0a96b2

38

Pacuer COITPOTUBJICHUA ITIPOBOAHUKA.
VY 1enpHO€E CONPOTUBIICHUE.

39

Peocrartsl. JlabopaTopHas pa6ota Ne6
«PerynupoBaHue CUITbI TOKA
peocTaTomM.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a9838

40

JlaGopaTtopHnast pabota Ne7
«OmnpeneneHne CONPOTUBIICHUS
MPOBOJIHHUKA MPH TOMOIIH
amrepMeTpa U BOJIbTMETPay.

41

ITocaenoBaTenbLHOE COETNHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8bd6
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IIPOBOAHHKOB.

42 [TapannenbHoe coefuHEHNE bu6mmoteka [LIOK
IIPOBOJIHUKOB. https://m.edsoo.ru/ff0a%14
43 Pabota snekTpuueckoro Toka. bubnnoreka [IOK
MOUIHOCTB JIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0aa738
Enunuiibl paboThl 2JIEKTPHUECKOTO
TOKa, MPUMEHSIEMbIEC Ha TIPAKTHKE.
44 Jlaboparopnas pabota Ne8 bubmmorexa LIOK
PATOPHAZ P ) https://m.edsoo.ru/ff0aa738
«M3MepeHne MOITHOCTH U pabOThI
TOKa B JICKTPUYECKOM JIAMIIE)
Pemenue 3amay no teme
45 «Onexrpuueckuii Tok. CoeuHeHue bubmmoreka [IOK
MIPOBOJIHUKOB. PaboTa 1 MOIIIHOCTH https://m.edsoo.ru/ff0aa44a
TOKa».
HarpeBanue npoBoIHUKOB
P pOBOA bubnuoreka [JOK
46 IEKTPUICCKUM TOKOM. 3aKOH
https://m.edsoo.ru/ff0aa04e
[xoyna-Jlenna.
47 Kongencarop.
48 Jlamna HakanuBaHusl. DIEKTPUUECKUE bubanorexa [IOK
HarpeBaTesIbHbIE PUOOPBHI. https://m.edsoo.ru/ff0aaa58
49 Kopotkoe 3ambikanue. bubnuoreka [LIOK
IIpenoxpanurenu. https://m.edsoo.ru/ff0aadle
50 IToBTOpEHME MaTepuana TEMbI bubnnoreka [IOK
«OIIEKTPUYECKUE SBICHUSD. https://m.edsoo.ru/ffOaaf8a
51 KonTtponbHas pabora Ne6 bu6mmoreka [IOK
«ONEKTPUUECKHUE SIBICHUS. https://m.edsoo.ru/ff0ab124
59 MarunuTtHoe noJjie. MarauTHoOE 1ojie but6mmoreka [JOK

IpsAMOTo TOKa. MarauTHbIe JTHHUH.

https://m.edsoo.ru/ff0ab3e0
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MarsHuTtHoO€ 10J1€ KaTyIIKU ¢ TOKOM.

bub6mmoteka [IOK

>3 DJIEKTPOMArHUThI U X IPUMEHEHUE. https://m.edsoo.ru/ff0ab660
JlaboparopHas pabota Ne9 «Coopka

54 SHCKTII))OM:FHI/ITI; U UCTIbITAaHUE eIr)o bubsmorexa [IOK

. https://m.edsoo.ru/ff0abd2c
NEUCTBUSY.
ITocrosanHbIE MarHuTHl. MarHuTHOE
55 T10JI€ MOCTOSTHHBIX MarHUTOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0abea8
MaruuTtHOe 1noje 3eMiI.
JlelicTBME MAarHUTHOTO TOJIS Ha

56 MIPOBOJIHUK C TOKOM. DJIEKTPUUECKU
JIBUTATEJIb.

JlaGopaTtopnas pabota Nel(

57 «3yueHue 3JIeKTPUYECKOro bubnuoreka [LIOK
JIBUTATENIs MIOCTOSIHHOTO TOKa (Ha https://m.edsoo.ru/ff0ac3d0
MOJICTIH ).

Y CTpOUCTBO IIEKTPOU3MEPUTEIIBHBIX

58 npubopos. KpatkoBpemeHHast bubnuorexa [LIOK
KOHTpOJIbHAs paboTa N7 o teme https://m.edsoo.ru/ff0acOba
«INEKTPOMArHUTHBIC SIBJICHUS.

59 Ucrounuku cBeta. Pacnipoctpanenue bubnnoreka [IOK
cBera. Bunumoe 1BUKEHHUE CBETHUIL. https://m.edsoo.ru/ff0acld2

60 Otpakenue cBeTa. 3aKOHBI bubnnoreka [IOK
OTpaXeHUs CBETA. https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK

61 Hlaockoe sepiaro. https://m.edsoo.ru/ff0ac86¢c

62 [Ipenomnenue cBera.

63 Jluna3el. OnTHYecKast CUITa JIMH3HL.

64 N3obpakenus, 1aBaeMble JIMH30M



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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I'na3 u 3penue. Pemenue 3aga4 Ha

65 [IOCTPOEHYE U300paKEHUII B JINH3aX U 1 Bubmorexa ITOK
p p https://m.edsoo.ru/ff0acb14
3epKajax.
JlaGopaTopnas pabora Nell
66 «[Tonyuenue n3o0paxeHus pu 1 1 Bubmorexa ITOK
yi p p https://m.edsoo.ru/ffOacc5e
[IOMOILH JIHH3BD)
57 Kontponbnas padora Ne§ o teme 1 bubmmoreka [IOK
«CBETOBLIE SIBJICHUA. https://m.edsoo.ru/ff0acdc6
68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
o teme "CBeToBbIe ABiIeHUA"
OBHIEE KOJIMYECTBO HACOB I1O 68 11

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
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https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Ne ara uugpoBbie
Tema ypoka Konrpoanubie | IlpakTuuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
1 MarepuanbHas Touka. Cucrema 1
oTcyera
bubmnoreka LIOK
2 [epememenne. 1
peMEIIeHH https://m.edsoo.ru/ff0ad474
3 Onpenenenne KOOPIUHATHI 1 bubnuoreka LIOK
JBUKYIIETOCs Tena. https://m.edsoo.ru/ff0ad19a
4 [TepemenieHne npu NpSMOIMHEHHOM 1
pPaBHOMEPHOM JIBH)KCHUH.
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JIBHYKCHHS. 1
I'padux ckopocTH
7 Ilepemenienue npu NpsSAMOJIMHEUHOM 1 bubnnorexa [IOK
PaBHOYCKOPEHHOM [IBUKEHHUU https://m.edsoo.ru/ff0adb18
[Tepemenienue npy NpSMOIUHEHHOM
8 PaBHOYCKOPEHHOM JIBUKEHUU Oe3 1
Ha4yaJbHOU CKOPOCTH.
bu6mmorexa [IOK
9 JlabopatopHnast paboTa Nel 1
paTopias pabot https://m.edsoo.ru/ff0ael176
10 KonTtponbsHas pabora 1
11 OTHOCHUTEIHHOCTD ABHKEHUS bu6mmorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 NuepumanbHas cuctema oTcyeTa. bubmuoreka [IOK
ITepBbriii 3akoH HproTOHA. https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Bropoii sakor HeiotoHa. https://m.edsoo.ru/ff0ae982
. bu6mmoreka [IOK
14 Tpernit saxon Hyiotora. https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 (Bobonmoe naxerHe Tei. https://m.edsoo.ru/ff0aeca2
16 JIBukeHwme Tena, OpoImeHHOro
BEPTUKAIBHO BBEPX.
17 3aKOH BCEMUPHOI'O TATOTEHUS bubmorexa HOK
P ) https://m.edsoo.ru/ff0aee28
18 YckopeHne cBOOOTHOTO TIa/ICHUS Ha bubnuorexa [JOK
3emiie U IpYrux HEOECHBIX Tellax. https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
1 02
o JlaGopatopras pabora Ne https://m.edsoo.ru/ff0afa26
bubmmorexa [IOK
20 K 0
OHTpOIIbHaAZ pabota https://m.edsoo.ru/ff0af8be
bu6mmoreka [IOK
21 . .
Cua ynpyrocth. Chuta Tpeiis https://m.edsoo.ru/ffOafb8e
29 [IpssMOnMHENHOE Y KPUBOJIUHENHOE bubnnorexa [IOK
JIBIOKEHIE https://m.edsoo.ru/ff0af044
23 JIBr>keHue Tena 1mo OKpy>KHOCTH C
MOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO
bu6mmorexa [IOK
24 " .
CKYCCTBEHHBIE CIIYTHHKH SeMIH https://m.edsoo.ru/ff0af5f8
25 HUmnynec Tena. 3aKkoH cOXpaHEeHUs bubnnorexa [OK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af5f8

HMITYJIbCA.

https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK

26 PeaktuBHOE nBmxenue. Pakersl. https://m.edsoo.ru/ff0afe36
27 Pa6oTa cumbl
28 IToTeHnmanbHas ¥ KHHETHYECKas bubmuoreka [IOK
SHEPrusl. https://m.edsoo.ru/ff0b02b4
29 3aKOH COXpaHEHUS MOJTHON bubnunoreka [IOK
MEXaHUYECKON IHEPTUU. https://m.edsoo.ru/ff0b0408
bubmuorexa [JOK
30 Kowtponyraz pabora https://m.edsoo.ru/ffOb06ec
bubmuorexa [JOK
31 Konebaremroe apmxcerme. https://m.edsoo.ru/ffOb07fa
bubmnoreka LIOK
2 r .
3 apMOHITIECKHE KoneharHs https://m.edsoo.ru/ff0b096¢
33 3aTyxarllue U BIHYKICHHbIE
KosieOaHus
bubmmorexa [IOK
4 P .
3 CIOHAHC https://m.edsoo.ru/ff0b0a84
bu6mmoreka [IOK
3 JlaGopatopras pabora Ne3 https://m.edsoo.ru/ff0b0db8
36 BonnoBoe nuxenue. [IpogonbHbIe 1
MOTIEPEYHbIE BOJTHBI
37 Jlnuna BosiHbl. CKOPOCTH BOJIHBI
38 3BYKOBBIE KOJIEOaHUSI. bubnuoteka [IOK
XapaKkTepUCTHUKH 3BYKa. https://m.edsoo.ru/ffob0c32
39 PacnpocTpanenue 3Byka. 3ByKOBBIE
BOJTHBI.
40 OTtpakeHue 3ByKa. 9X0. 3BYKOBOU bubnmuoteka [IOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

pEe30HaHC. https://m.edsoo.ru/ffOb12fe
bu6mmoreka [IOK
# Pemerme sana https://m.edsoo.ru/ff0b1858
bu6mmoreka [IOK
42 Kourponbias pabora https://m.edsoo.ru/ff0b20f0
43 MarauTHoe€ 110J1e
44 Hanpsnenue Toka 1 HarpaBiieHNE bubmmoreka LIOK
JIMHUM €rO0 MarHUTHOTO TOJISt https://m.edsoo.ru/ff0b197a
O06HapyXKeHre MarHUTHOTO TIOJIsS TI0
45 €ro JEHCTBUIO HA 3JIEKTPUUYECKHM TOK.
[TpaBuiio neBoit pyku
bubmuorexa [JOK
46 M ayK1is MarHTHOO MO, https://m.edsoo.ru/ffOblaec
bubmuorexa [JOK
47 M i
ATHITHBI HOTOK https://m.edsoo.ru/ff0b197a
48 SIBieHue 3eKTPOMarHUTHOM bu6nuoreka LIOK
VHIYKLWH. https://m.edsoo.ru/ffOb21fe
49 JlaboparopHuas pabota Ned
50 HampasneHnue nHIYKIIMOHHOTO TOKA.
[IpaBuiio Jlenna.
o1 SIBneHure caMOMHAYKIMH.
59 [Toydenue u mepegada nepeMeHHOTO
AIEKTPUYECKOTO TOKA
bu6nmuoreka [JOK
53 T .
pancopmatop https://m.edsoo.ru/ff0b23ca
Bbu6nmmoreka [JOK
54 .
UICKTPOMATHHTHOE H01e https://m.edsoo.ru/ff0b25f0
95 ONEeKTPOMarHUTHbBIE BOJTHbI



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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Konebarensuslii kouTYp. [lomydyenne

bu6mmoreka [IOK

56
OM konebaHuH. https://m.edsoo.ru/ffOb2abe
57 [TpuHIIUTIBI paOCBS3U U
TEJICBUJICHHUS.
WnTepdepentus u audpaxims cBera. bubnumoreka LIOK
58
DJIEKTpOMarHuTHas IpUpoJia CBeTa https://m.edsoo.ru/ff0b2fe6
bu6mmoreka [IOK
I1
> peowiierie ceeta https://m.edsoo.ru/ff0b2c6c
60 Jlucriepcust cBeTa U I[BETA TeI
61 THIIBI OITUYECKUX CIIEKTPOB. bubnuorexa [JOK
JlaGopaTtopnast pabota No5 https://m.edsoo.ru/ffob31d0
[Tornouienue 1 UCITyCKaHUE CBETA
62 aroMmami. [IporcxoxaeHne bubmorexa [IOK
o p A https://m.edsoo.ru/ff0b3658
JTUHEHYATBIX CIIEKTPOB.
bubmuorexa [JOK
63 Pemerue 3anat https://m.edsoo.ru/ff0b38c4
bu6nmmoreka [IOK
64 K
OHTpOIbHaA paboTa https://m.edsoo.ru/ff0b3aea
bu6nmmoreka [JOK
65 P .M .
HIOAKTHBHOCTE. VIOACTH aToMa https://m.edsoo.ru/ff0b3c5¢
66 PannoakTHBHBIC TPEBPALIICHUS
ATOMHBIX STEP
67 DKCTepUMEHTAIbHBIE METO/IBI
MCCJICIOBAHMS YaCTHII
68 OTKpBITHE IPOTOHA U HEUTPOHA bubmorexa [IOK
P P poHa- https://m.edsoo.ru/ffob3f2c
69 CocraB aTOMHOTO sipa. SnepHbie bubnmuoteka [IOK

CHJIBI.

https://m.edsoo.ru/ff0b444a
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bu6mmoreka [IOK

70 DHeprus cBs3u. [ledext Macchl. httos://m.edsoo.ru/ff0b4206
71 Henenue sinep ypana. Llennas ssaepHas bubnnoreka [HOK
peaxiusi. https://m.edsoo.ru/ff0c0a7e
. bu6mmoreka [IOK
2 FAnepHbiii peaTop. https://m.edsoo.ru/ff0b4684
73 Pemenue 3anau
Bu6nmuoreka [IOK
“ Jlabopatopuas pabora Ne7 https://m.edsoo.ru/ff0cOf4c
bubmuorexa [JOK
» Jlabopatopnas pabora Ne§ https://m.edsoo.ru/ffOcOe2a
76 ATOMHas SHEpreTuKa.
77 buonorundeckoe aeiicTBHE paguanun bubmorexa [OK
A PaIHAILIH. https://m.edsoo.ru/ff0c12a8
78 3aKOH paJMOaKTUBHOIO pacnaja.
79 TepMosiiepHas peakius bubmmorexa [IOK
PMOZAEP PCAKIUA. https://m.edsoo.ru/ff0c144c
bu6nmmoreka [JOK
80 Pemerme 3ana: https://m.edsoo.ru/ff0c1550
bu6nmmoreka [JOK
81 Pemerme 3ana: https://m.edsoo.ru/ff0c1672
bu6nmmoreka [JOK
82 Konrponbnas padora https://m.edsoo.ru/ffOc18ac
83 CocraB, CTpOeHUE U TIPOUCXOKICHUE bubnmnoreka [IOK
CoOJIHEYHOU CUCTEMEL. https://m.edsoo.ru/ffOclal4
84 Bbonbimme mnanersr CoaHedHOM bu6mmorexa [IOK
CHUCTEMEI https://m.edsoo.ru/ffOclb4a
85 Mangie Tena ConHEYHOH CUCTEMBI.
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86 Crtpoenue, U31y4eHUe U BOJIOLIHS 1 bubnnorexa [HOK
CouHiia 4 38631, https://m.edsoo.ru/ff0c2126
. bu6mmoreka [IOK
87 Crtpoenue u 3Bostonus BeenenHoii. 1 httos://m.edsoo.ru/Ff0c1c58
[ToBTOpeHme, 06001IIEHNE.
88 JIaGopaTopHbIe pabOTEHI 110 KypC 1 bubnmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBbIE SIBIICHUS
[ToBTOpenue, 0606menue. Pabora c
89 TEKCTAMU 110 TeME "3aKOHBI 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHS B MEXaHUKE
[ToBTOpenue, o600menue. Pabora ¢
90 texcramu 1o teMe "Koiebanusa u 1 bubmmorexa [JOK
.\ https://m.edsoo.ru/ffOc2e82
BOJIHBI
[ToBTOpenue, o600menue. Pabora ¢
91 TexcTamu 110 TeMe "CBeTOBEIE 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
92 TekcTaMmu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

* [lepoimikun M. M., BanoB A. U. ®usnka. bazosiit yposens. 7 kiacc. M.:IIpocsemenue, 2023

* [Tepoimkun A.B.., ®usuka 8 knace, M.:JIpoda. 2019
* [leppimkun A.B.., ['yrauk E.M, ®@usuka 9 knacc. M.:Ipoda. 2019

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroanueckoe nmocodue. dusuka. 7 kiaace (2022 r.)
Metoanyeckre peKoMeHIaIiu 10 GOpMUPOBaHUIO (PYHKIIMOHAIBHOM IPAMOTHOCTH

oOyuaromuxcs. 5-9 knaccsl (2022 r.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET

https://edsoo.ru/






