MHUHUCTEPCTBO NPOCBEUIEHWSI POCCHICKOM OEJEPALIMU
MunucTepeTBo 06pa3oBaHMS 1 MOIOMEKHON OMHTHKI CaepasioBekoit o6acTu
MyHununanstoe ka3éHHoe YUpexACHHE benoapekoro roposickoro oKpyra
«YnpasiieHre 00pa3oBaHus Benosipekoro ropoackoro OKpyra»
MyHHLHIaIEHOE aBTOHOMHOE obpaszoBareinbHoe yupexienue
«Kocynmuuckas cpennsis o01ieobpasoBarenbHas wkona No 8y

COI'JTACOBAHO
PYKOBOAHTENIL MeToanveckoro cosera
MYHHLHITATBHOTO
ABTOHOMHOTO
00meo6pa3zoBaTesIbHOro YUpeKIeHHS

«Kocynuuckas cpejsisi oﬁmeO(/’)/paaoﬁa eJIbHast 1Kona No8y
o0uweoQpaspearensHas mkoma No8y Vi MIA. Xpamuosa

Z T.A.CanpHukoBa Hpukaz Ne- 7 ot 30.08.2023
[Tporokon Ne 1 ot 30.08.2023

YTBEPXJIEHO
JMPEKTOP MYHHUHMAILHOTO
ABTOHOMHOTO
001LeO0PA3OBATEILHOTO YUpekaCHHS
«Kocynunckas cpeansis

PABOYAS TIPOTPAMMA
(ID 1064147)

yueOHoro npeamera «Pusnka. BazoBbiii YPOBeHbY

Ans obyuaroiunxces 7-9 kinaccos

¢. Kocynno 2023






IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUS
COCTaBJIeHa HAa OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Ousukay.

Copnepxkanue mporpaMMmbl 1O (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alUi0 H3yYeHHUS
(¢u3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBarOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUMYHOCTHBIM U METaIllPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKe
MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacnpeeieHlue yueOHOro Marepuania
1o rojgam oOyueHus (1o Kjaccam), MpejuiaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTb
U3Y4YeHHUS] TE€M, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS MPEAMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJarONIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOJUYECKOM
MOMOIIH YUUTENIO B CO3/IaHUU paboueill mporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCA CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JEXAaT B OCHOBE MPOIECCOB H
SABJICHUM, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomuerd u GU3NIECKOU
reorpadgueii, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
NpelocTaBiIsieT Haubojee sCHble O0O0pa3lbl MPUMEHEHUsS HAay4YHOro MeToAa
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna U3 riaaBHBIX 3a7a4 (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMH ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMperoyiaraet OBJaJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OLEHHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEpPHPETHUPOBATh  JAHHBIE U  MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeIbCTBA JIJISl TOTYyUYEHHS BHIBOJOB.

[enn wusyueHus ¢GU3MKA Ha YPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepauuu, peaau3yroMUX
OCHOBHBIE  0011e00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM



Kosterun MunuctepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).
Heaun nzyyenust Gpusnuku:

npuoOpeTeHne HHTepeca U CTpeMJICHHs] OOYydYalouuxcsi K HayYHOMY
M3YYEHUIO TPUPOJIbI, PA3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METO]Ie TIO3HAHUS M (DOpMUPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUE TPEACTABICHUA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
poeCCHOHANILHON JCATEIBPHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEUIIIeMy 00yYCHHIO B ’TOM HAINPaBJICHUU.

JIOCTH)KEHHE 3TUX IIeNied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOT'O
oO1rero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHWH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX

MpUOOpPETEeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKHUE SIBICHUS C
WCTIOJTb30BaHUEM TIOTYUYCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB PCIICHHUS NPOCTEHUIIUX PACUETHBIX 3amad ¢
UCIIOJIb30BAaHUEM (U3MYECKUX MOJENICH, TBOPUYECKHMX U TPAKTHKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOAATh MIPUPOIHBIC SIBICHUS U BBITIOIHITH OMBITHI,
nabopaTtopHble  pabOThl M HAKCHEPUMEHTAIbHBIE HCCICIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ MHMOPMAIMEl (PU3NUECKOTO COACpPIKAHUA,
BKJTFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKHU, aHATIU3 U
KPUTUYECKOE OIICHHBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoPeCCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU
¢ (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (U3UUYECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B Henemio).



[Ipennaraemsiii B mporpaMMe mo (U3MKE MepedyeHb JabopaTOpHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIBHBINA XapaKTep, YUUTEb JIeiacT BEIOOP MPOBEICHHMS
7a0bopaTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAJTBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUl, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1Mo (hU3MKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPa.

®usuka — Hayka o nmpupoze. SBieHus npuponsl. PU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npuoopsl. [lorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢wusuka u gapyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHWA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHE THIOTE3, SKCIIEPUMEHT 1O IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NYEeCKUX SBJICHHUI C TOMOILIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. ®duznueckue nNpubOpPsl U MPOLEAypa MPSIMBIX U3MEPEHHUN aHATOTOBBIM U

1IU(HPOBBIM TPUOOPOM.
Jlabopamopnuie padbomovt u onvimol.
1. OmpeneneHune UEHbI IeJIEHUS HIKaIbl U3MEPUTENBLHOTO Tprbopa.
2. M3mMepeHue paccTOAHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TEIA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3MepeHue Temmeparypbl MpPU MNOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPaTypHI.

6. IIpoBenenue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
IIapyKa, MyIEHHOTO FOPU30HTAIBLHO, TEM OOJIbIle, YeM OOJIbIle BBHICOTA
ITyCKa.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmkeHue dactui BemecTBa. CBsSI3b CKOPOCTH JABMKEHHUS YacCTHI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzanmonelicTBue vacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKMBAHHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE Ta30B, XKUIAKOCTEH U TBEPABIX
(kpucTamim4yeckux) Ted. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.



2. Habmroaenue nuddysun.
3. HaGmionenue  siBJIEHUN,  OOBSACHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnule pabomot u onvimel.

1. OumeHka jJuamMeTpa arTroMa METOJAOM pPsIOoB (C  UCIOJIb30BAaHUEM

dbotorpaduii).
2. OnbITHI 110 HAOJTIOJICHUIO TEMJIOBOTO PACIIMPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBu:keHue U B3auMO/ielicTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér mytu u
BPEMEHU JBUKEHUSL.
SBrneHue WHEpUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTH JIBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWMYECTBOM MOJICKYJI B €IWHHUIIC
o0BnéMa BelecTna.
Cuila Kak XapakTepucTuKa B3auMozeicTBUs Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl ¢ MOMOIIBIO THUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAMPABJICHHBIX MO OJHON mpsiMoi. PaBHOjelcTByromas cuia. Cuna TpeHwus.
TpeHune CKOJIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHue MexaHUUYECKOrO ABMKEHHUS Tea.
2. M3mepeHne CKOpOCTH MPSMOJIMHEHNHOTO JIBUKECHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHrue u3MeHEeHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MAcC 10 B3aUMOAECHCTBUIO TEI.
6. CnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHUS (IIapuKa B >KHJIKOCTH,
MOJIEJIH JIEKTPUUYECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpepeneHne CpemHEW CKOPOCTH CKONBKEHHS Opycka WU IMIapuka TIo
HAKJIOHHOM TNIOCKOCTH.
Ornpenenenue MI0OTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPUPYIOIIKUE 3aBUCUMOCTh pACTSHKEHHS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBienue TBEPABIX TeJl, dKUIKOCTEH U ra30B.



JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHUs. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEéma, TemmepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmatnueckue

MAaIIuHbL. 3aBUCUMOCTh JAaBJICHHUS >KUIKOCTH OT TIyOWHBI. [HMapocrathyeckuii
napaaokc. Coobaronuecs cocyapl. [ mapaBauyeckue MexaHU3MBbl.

Atmocdepa 3emun u armocepHoe aamieHue. [IpuumHbl CyiecTBOBaHUS
BO3aAylHOM o0onouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBIICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JIaBIICHUS.

JleiicTBUE KUAKOCTH U raza Ha MOTrpyKEHHOE B HUX TeJO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmraroiuecst CoCy/ibl.

['mapaBanyueckuit mpecc.

[IposiBnenue nericTBrsi aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHON YaCTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKABAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJAKOCTH.
VYcnoBue iaBaHus TeIl: IUIABAHUE WJIM NOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U )KUAKOCTH.

Jlabopamopnuie padbomut u onvimoi.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TEJIa.

OnpeneneHue  BBITAIKUBAKOIIECH  CWIBL, JCWCTBYIOIIEWM Ha  TeJo,
IIOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBL,
JIEUCTBYIOLIE Ha TeJO0 B JKUAKOCTH, OT O0bEMA NOTPYKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH KUJKOCTH.

KoHncTpynpoBanue apeoMerpa WIM  KOHCTPYMPOBAHME JIOAKU U
OIIpElIEIIEHUE €€ IPy30II0ABEMHOCTH.

Paspgen S. PaGora 1 MOLIHOCTH. JDHEpPrusi.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHuMe mpaBwiia paBHOBECHs pbluara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHeTMueckas ¢ TNOTEHLIMAIbHAS DHEPIUA.
[IpeBpailieHrie 0THOTO BHUJIa MEXAHUYECKOW YHEPTUU B IPYTrOi. 3aKOH COXPAHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnule pabomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKCHUM Tela

10 TOPU30OHTAIIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM PaBHOBECHS pblUyara.
3. M3mepenue KII/] HaKTOHHOM ITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenJioBble iBJIEHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSTHUIM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJIIPHO-KUHETUUYECKON TEOPUH.
CmaunBaHNE U KalWJUIIPHBIE SBJICHUS. TeIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO TEIIOBOTO JIBHXKCHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH DSHEpPruu:
Teronepeaaya 151 COBEPIIICHUE paboTHI. Bupe TeIonepeaayu:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudecTBo TemioTsl. YenbHass TEIUIOEMKOCTH BelIiecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIIoBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWUIIEHHS OT aTMochepHOTO
JABJICHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpununer paboTel TerioBbix naBurateneit KIIJ TtemmoBoro aBuratesns.
TennoBble ABUTATENH U 3aLUTA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpPAHEHHUSI U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JIBHIKCHHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenue siBneHnit cMaurBaHUs M KaMWIISIPHBIX SIBJICHUH.
HaO0nronenue TemioBoro pacimpeHust Tel.

W3MmeHeHne naBieHUS ra3a IpH M3MEHCHHHM O0OBbEMa M HarpeBaHUH HIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaymu.

OxnaxIeHUE TIPU COBEPIICHUU PAOOTEHI.

HarpeBanwne npu coBepiieHMH paboThl BHEIIHUMU CHJIAMU.
CpaBHeHUE TEIIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Hab6nronenmne mocTossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomut u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnpITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MIJIM caxapa.
OnpITEl 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPJBIX TEJL.

OnpeneneHue gaBiaeHUs BO3yXa B OAJTOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCThH JIaBICHUS BO3JyXa OT €ro
00béMa M HAarpeBaHUS WIN OXJIAKICHHS.

ITpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JUITMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHEHHS BHYTPEHHEH OHEpPruM Tela B Ppe3yJbTaTe
TerronepeaaYr U paboThl BHEITHUX CHJI.

UccnenoBanue siBaeHUsS TEIIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiuer BOJBI.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH
TEII00OMEHE C HAarpeThIM METAJUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIIOTHI TUIABICHUS JIbA.

Paznen 7. DaekTpuuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuszauus Ten. [[Ba pona 3yeKTpUUecKHX 3apsaoB. B3anmmopeincrBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBHS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U PACCTOSHUSI MEKy TEJIaMu).

DnekTpuueckoe nosie. Hanpsx€HHOCTh 3yeKkTpuueckoro mnojd. Ilpuniun
CYNEPHO3ULIUU ICKTPUUECKUX TOJICH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBINA AIEKTPUUECKUN 3apsi.
Crpoenne aroma. [IpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBUS CYILIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SJIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckasds uenb. Cuna  TOKa.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBjeHHE MPOBOJIHUKA. YICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s yyactka uenu.  [locienmoBarenbHOE W MMApAJUICNIBHOE  COSAUMHEHUE
IPOBOJIHUKOB.

PaGota u MONIHOCTH DJIEKTPUYECKOro TOKa. 3akoH Jxoyns—JIeHua.
DneKTpudecKre 1eNu U MOTPEOUTENH NEKTPUIECKOo sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  IMOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHo€e nonie. MarHuTHoe noJie 3eMJIM U €r0 3HA4€HUE ISl KU3HU Ha 3eMIIe.
OnbiT  Opcrega. MarHutHoe o€  3IEKTpUUeckoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBUE MArHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIEKTpOJBUraTellb MOCTOSTHHOTO TOKa. lCnosib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SBnenue snekrpoMarHuTHOM uHayKuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTy4YECHUS AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBJISIEMbIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpur3aIus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsi0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpAHEHUS PIEKTPUUECKUX 3aPsJIOB.

IIpOBOIHUKY U JUBIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIUHUN 3JIEKTPUYECKOTO TMOJIS.

HcToyHnKHM TOCTOSIHHOTO TOKA.

W 0 N U A WN e

JIeWCTBUS IIEKTPUUECKOTO TOKA.
. DIEKTPUYECKHUI TOK B dKUJKOCTH.
. ['a30BbIi pa3ps.
. I3mepenue cuibl TOKa aMIIepMETPOM.
. U3MmepeHnne 351eKTpuIeCcKOro HanpsKeHUsT BOJIbTMETPOM.
. Peocrar 1 marazud cOnpOoTUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3€JIEHUs IMOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MArHUTHBIX MOJIEH MIOCTOSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHur.

JlelicTBME MarHUTHOIO TIOJIA HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Omneiter ®apanes.

3aBUCHUMOCTh HAMNpPABJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOre€HEPATOP MOCTOIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.

14,

15.

16.

OnpiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEN WHAYKIMEH | TpHU
COTPUKOCHOBEHHH.

UccnenoBanre neHCTBUS DJICKTPUYECKOTO TIOJISI HA TPOBOJHUKU H
JTUDJICKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUICCKOMN IIEIH IMOCTOSHHOTO TOKA.
N3mepenune u peryJIupoBaHue CHIIBI TOKA.

N3mepenue u peryaupoBaHue HANPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pPEe3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJN TOMEPEUYHOIO
CCYCHHS M MaTepuaa.

IIpoBepka mpaBmiIa CIOKCHHUS HANPSDKEHUH IIPH  TIOCIIECIOBATEIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jjisg CWIbl TOKa MPU MapajljIeIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJCISIEMONM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HANpsHKECHHS HA HEH.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TIOJNSI  TOCTOSIHHBIX ~MAarHWUTOB TIPH  HX
Oo0BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPHUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITHI, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KATyIIKA C TOKOM M MarHuTa OT CHWJIbl TOKa W HallpaBJICHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrs MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOBUTATEIS.

20. I3mepenune KIIJ] anexkTpoaBuraTteabHOM YCTaHOBKH.

21. OnBITBI MO HCCIEAOBAHMUIO SIBJICHUS SJECKTPOMATHUTHOM WHIAYKIIWU:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHHUS] W HANpPABJICHHUS HHAYKIHOHHOTO

TOKA.
9 KUIIACC

Paspnen 8. Mexanuyeckue siBJ1eHUsI.

MexaHnnueckoe JOBWKEHHE. MarepuanbHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxeHue. HepaBHoMepHOe npsmosinHEMHOE ABMKeHHe. CpenHss 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHOe JBuKeHue. CB0OOOIHOE
nagenue. Onbitel ['anuies.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepumon m yvacrora oOpamieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepsblii 3ak0H HbptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHIUII CYynIEpHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUSA. Y CKOpEHHE CBOOOJHOIO
nanenus. JBuwkenue mianeTr Bokpyr CosHma. IlepBas kocMmuyeckas CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHOl TOUKU. AOCONIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPZIOTO TEJA C 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenune umiynbsca. IMmynse cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTHBHOE NBMKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsa3b dHepruu u pabotsl. [loTeHIIMaIbHas SHEPTUs Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMJId. [loTeHIMabHas SHEPTrUs CxKaToM NMpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HabGmrogenne MeXaHWYECKOTo ABUKEHUS TeJla OTHOCUTEIBHO PA3HbIX TEN

OTCYETA.
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8.
9.

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

CpaBHeHUE TyT€d W TPACKTOPUN ABUIKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHUS.
HccnenoBanne mpru3HakoB PABHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBrxeHus Tea mo OKpyKHOCTH.

HabGnronenne MexaHMuecKuX SIBIICHUN, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUYKCHUU
OTHOCUTEIHHO KabWHEeTa (PU3NKH.

3aBUCUMOCTb YCKOPEHHS Tejla OT MAacChl Tejla U JEHUCTBYIOUIEH HA HEro
CUJIBL.

HaOnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEI.

N3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua uMmiysnbca npu B3aUMOJECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMITyJIbCA IPU HEYIPYTOM B3aUMO/ICVCTBHM.

CoxpaHeHue uMmmyJibca npu a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
Hab6mronenmne peakTUBHOTO ABUKECHUSI.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MIPU JIBUKECHUU TeJla MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnuie padbomot u onvimel.

1.

KoncTtpynpoBanue Tpakta Jjisi pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JIBVKEHUS TIIAPUKA WIIH TETICKKH.

Onpenenenne cpeaHEd CKOPOCTH CKOJBXEHUS OpycKa WM JBUKCHUS
IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKEHHH 0e€3
HAa4aJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK psJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJUHAKOBEHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue kodpduiirieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABUKCHUM Tela
10 TOPU3OHTAJILHON IMOBEPXHOCTH.



10. Ompeieniene  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME TIpy3a C
UCITIOJIb30BAaHUEM HETIOJIBHIKHOTO M TIOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: epuo,
4acToTa, aMIUIUTya. MateMaTH4eCcKnil U NPy KUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUU MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koineOanus.  BweiHyX)aeHHbie — KoneOaHus.  Pe3zonanc.
Mexanuyeckue BoJiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
NomnepeuHble  BOJHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneGaHuil Tend MOJ JIEUCTBHEM CWJIbI TSKECTH WU CHJIBI
YIPYTrOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYXIE€HHBIX KOJIeOaHU U pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI pEe30HaHC.
Jlabopamopnuvie padbomut u onvimut.
1. OmpeneneHue 4YacTOThl M MepuUoJa KoJeOaHW MAaTeMaTUYECKOro
MasITHUKA.

2. Ompezenenne 4aCTOTHI U MIEpUoja KoeOaHUl MPY>KUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH TEPUOIA KOJICOAHUN MPY>KHHHOTO MasTHAKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH Mepuoja KoieOaHuil Ipy3a, MOJABEIICHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmbpITBI, JAEMOHCTPUPYIOIIHE  3aBUCHMOCTH  Tepuoja  KoJeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKUHBI.

7. U3mepeHue yckopeHus CBOOOIHOTO MaeHUsI.

Paszges 10. Di1eKTPOMArHMTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

ONEeKTPOMArHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »leKTpOMarHUTHbIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomut u onvimut.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOWJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIC AABJICHHS.

JlyueBas  momenr  cBera.  Mcrounukm ~— cBera.  IIpsamonuHerHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cpera. 1lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHYyTpeHHee
OTpaXeHHE cBeTa. VICmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBO/IAX.

Jluaza. Xom unydet B gumH3e. OnTudeckas cuctema QoToarnmapara,
MHUKpOCKONIa M Tejeckoma. ['71a3 Kak onTuyeckas cucTeMa. Biaum3opykocTs u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cBera.

OnrtryecKkuii CBETOBO/I.

Xox ydeil B coOuparonieil JinHsze.

XO0J 1y4der B pacCeuBarOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JIUH3.

[Ipuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens 1i1asa.

11. Paznoxkenue 06enoro cBera B CEKTP.

12. [lony4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomut u onvimut.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jydya OT yrIJja
TaJICHUSL.

2. W3yuenue xapakTepuCTUK U300paKE€HUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

L 0 N ok~ WwWwDN e



4. TlonmydeHue M300paKeHHM C TOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUS U ONTUYECKON CHIIbI COOMpAarOIIe
JIVH3BI.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. OnbITH TIO BOCHPUSITHIO IIBETa MPEAMETOB MPU MX HAOIIOJIEHUU uepe3
I[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaenb atoma bopa.
Hcnyckanue u nornonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznyyeHusi. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaamnoaxkTtuBHbIE
npespanieHus. llepron nmonypacmnana aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsi0BOr0 M MacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sAnep. CBsA3b Macchbl UM 3HEpPruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounnku 3Heprum CosiHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX H3IYyYEHUW HA IKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4YEHUS U MOTJIOIECHHUS.

2. CrnekTpbl pa3IuYHbIX ra30B.

3. ComekTp Boaopoaa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Peructpanus uznydeHus: IpUPOJIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: MU3MEPEHUE DHEPTrMU YaCTHUIBI MO TOPMO3HOMY

myTH (110 ¢oTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IToBTOPHUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOYJIb TIPEAHA3HAYCH JISI CUCTEMATU3aLUU
u  0000mIeHWS TPEIMETHOTO  COJCpKaHWS W OMNbITa  JCSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHUU BCETO Kypca (PU3UKH, a TAKKE JIJIS TOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢u3uke I oO0ydarouumxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipu M3ydyeHUM AAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIESITENIbHOCTH, Ha OCHOBE KOTOPBIX O0ECMEYMBACTCS JIOCTHKCHHE MPEIMETHBIX U
METaNpeIMETHbIX  IJITAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMuUpyeTcs
€CTECTBCHHOHAYYHasd IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCIEHOBAHUS



SBJIICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (HU3MUECKUE
SBJICHUS, TPUMEHSS TMOJy4YEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM 4YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pas3eiia pPeaau3yeTcs
32 CY€T TOro, 4YTO OOydaromuecs BBIIOJHIIOT 3aJaHusi, B KOTOPBIX MM
peaJIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacCrno3HaBaThb M HAYYHO OOBSICHATH
(bu3nYecKue SBICHUS B OKPY’KAOIICH MPUPO/IE U TIOBCETHEBHOM KU3HM;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIE JIA POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4HbIC€ OCHOBBI HAW0O0JIEE BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAaHUS PA3IUYHBIX NUCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

N3ydenne ¢u3uKku Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTaTe nudydyeHus Pu3NKd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuarorierocs OyayT cpopMHpPOBaHBI CICAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) mnaTpHMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJICHUE MUHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOUN
(du3nyecKoil HayKu;

— HEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCHMCKUX yUEHBIX-(DU3HUKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JOCTKECHUN (PU3UKH;

— OCO3HAHME BAKHOCTU MOPATbHO-3TUYECKUX INPUHLHUIIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKON HAyKu: €€ rapMOHUYHOIO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOM HAyKh KaK MOIIHOIO HMHCTPYyMEHTa
II03HAHUSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIAIOLIEH
KYJbTYpBI,

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEPECA K HCCIEH0BATEIbCKOM
NESATENBHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbS M  IMOIMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a XU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH MpaBHJl O€30MACHOr0 MOBEAEHUS Ha
TpPaHCHOPTE, Ha JIOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMAIIHAX YCIIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBbIKa peQuIeKCHM, NpPHU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro YeJaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTH€ B PEIICHUHM MPaKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTenbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMUX B TOM YHCIE W (U3UICCKUX
3HAHUU;

e — MHTEPEC K MPAKTUYECKOMY M3YUEHUIO TTpodecchii, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KO0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha NMPHUMCEHEHHWE (DU3WUYSCKUX 3HAHWUM JUIS PEIICHHS 3a7ad B
0o0JlacTH OKpy’Karollel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOXHBIX MTOCJIEJICTBUM JIJIs1 OKPYIKAIOIIEH CpebI;

e — OCO3HaHHME TJIOOAJTHLHOIO XapakTepa SKOJOTMYECKUX MpoOieM M MyTell ux
pelieHus;

e 8) ajanTanum K M3MEHSIOIIUMCH YCJOBHUSM COUHMAJILHOW M MPHUPOAHOM
cpenabl:

e — TIOTPEOHOCTh BO B3aWMOJICHCTBHU MPH BBHIIOJHCHUU HCCICIOBAHUN U
POCKTOB (M3UYECKONW HAIMpPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICHWE YPOBHS CBOEH KOMIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JIEeSITeNIbHOCTb;

e — NOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE JCPUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETCHTHOCTEH B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOEr0 PA3BUTUA B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIATH B3AMMOCBS3H1 IIPHUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIC C UCIIOJIH30BaHUEM (DH3NUSCKUX 3HAHHA;,

e — OIEHKA CBOMX JCHCTBHM C YYE€TOM BIHWSHUS Ha OKPYXAIOIIYI CpELNy,
BO3MOXKHBIX TJI00AIBHBIX MOCIICACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OocBOeHHS TporpamMmbl 10 (H3WMKE HA YPOBHE OCHOBHOT'O
oO1ero o6pazoBanusi y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAOIIUE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISITHBHBIC
YHHUBEpCaIbHBIC yUeOHBIC JICHCTBHU.

Ilo3naBaTeqbHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Bba3oBble JiornuecKue 1eCTBUSA:
e BBISBIATH M XapaKTEpU30BaTh CYIICCTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (pakTax,
JTAHHBIX U HAOIOICHUSIX, OTHOCAIUXCS K (DU3UICCKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIC CBSI3M TMPU HM3YyYCHUU (HU3MUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BBHIBOJBI C MCIIOJIB30BAHUEM JIETyKTUBHBIX
U MHIYKTUBHBIX YMO3aKIFOUCHUMN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus: y4eOHOU (U3HUeCcKon
3amaun (CpaBHEHHE HECKOJIBKMX BApUaHTOB pEIIEHUs, BHIOOp HamOoiee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBareabcKe 1eMCTBUA:

UCITI0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOONBIIOE HCCIEN0BAHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IIPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHUH B HOBBIX
YCIOBHSIX U KOHTEKCTAX.

Pabora c undopmanueii:

MPUMEHSTh Pa3IUYHbIE METObI, MHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope WHPOPMAIMK WIM NAaHHBIX C y4ETOM TPENIOKCHHON ydeOHOH
(dbuznyeckoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TPEACTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMU W WUTFOCTPUPOBATH peEIlacMble 3a7add  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpaduKoi U 1X KOMOWHAIIASMH.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YueOHbIe 1elCTBUA:

B XoA¢ OOCYXJCHHS y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIICJIICHHBIC HA PCIICHHE 3aJayd W IOJIACpKaHUe
OJ1arokes1aTeIbHOCTH OOIIEHHUS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
auaora, 0OHapyKUBaTh Pa3IN4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO TPEJICTABIIATh PE3YJIbTAThl BHITIOJTHEHHOTO (PH3NYCCKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOW paboThl MpPU PEHIEHUH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
mo e€¢ JOCTIKCHHIO: PACTIPENeNsiTh POJH, OOCYXIaTh TMPOIECCH U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIpABICHUIO W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSL.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzamnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HECHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOIINX
TS pereHusT GU3NIeCKUX 3HAHUH;

OPHUEHTHUPOBAThCS B  PA3NUYHBIX TMOAXOJAaX TMPHUHATHS  PEIICHHUMA
(vHIMBUAYyaIbHOE, TPHUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSATEIILHO COCTABIISITh AJITOPUTM PEIICHUs (GU3HUSCKON 3a1a9d VI
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPejiaraéMbie BApUAHTHI PEIICHUM;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMM U MpeajiaraTh MaH €€ U3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
NS TENbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHCIIE€ B XOJI BHITTOJHEHUS
(U3MYECKOr0  HCCIENOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHUBIIUXCS CHUTYyaIllMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIIHUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEJIN U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WA JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NUeCKUX 3a7a4d Uin
B YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.



NPEAMETHBIE PE3YJIBTATBI

K konIry o0yueHus B 7 Kjacce mpeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAMHMIIBI (U3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJEHCTBYIOIIAs
cwia,  gedopmanms  (ynopyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUsI, Tiepefada daBjiCHUsS TBEPABIMH TeNaMH, XKUIKOCTSIMU U
razamy, arMoc(epHoe JaBlieHWE, IUIaBaHWE TeJl, MpeBpalleHus
MEXaHUYECKON DHEPTruu) MO OMUCAHUIO MX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX SIBJICHUUA B
OKpY’>KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJE:
MpPUMEPBHI JBWKCHHUS C PA3TUYHBIMU CKOPOCTSMH B JKMBOW M HEKUBOU
npupojie, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC U TEXHHUKE, BIUSHUE
aTMOc(EpHOro JaBJjeHUS Ha XKHUBOW OpraHU3M, IJIaBaHHUE PbIO, phlyaru B
TeJie YeJIOBEKa, IPU ITOM NMEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3HUECKUX SBJICHHM;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YIPYTOCTH, CHUJIa TSKECTHU, BEC
Tella, Cuja TpPEeHUsA, MAaBieHHE (TBEPAOro Teja, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICHYO CHUJIBI,
MOMEHT CWJIbL, KO3(P(UIIMEHT TMOJE3HOro JACHCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS SHEPTHs), MPU ONHCAHWH TPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIb3yeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUYECKYIO0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl TIpaBujIa CIOXKEHHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUiIO paBHOBeCUs pblyara (06J0ka),



«30JI0TOE€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa H
3aMMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBJICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH [IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anadyd B 1—-2 JAEWCTBUSA, HCHONB3YS 3aKOHBI U
(dopMyIibl, CBs3bIBANOLIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PacU€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3aj]ay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YE€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh MpPHU T[OMOIIU
(bu3NYECKUX METOAOB, B ONMCAHUU UCCIIEI0BAaHUS BBIIEIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUHorTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
IOJlyYEHHBIH pe3yibTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JENaTh
BBIBO/IbI 10 €T0 Pe3yJIbTaTaM;

IPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUNA WU
bu3HYecKuX CBONCTB TEN: dbopMynpoBaTh IPOBEPSIEMBIE
IPEIOJI0KEHNS, COOMPATh YCTAHOBKY U3 MIPENTIOKEHHOTO 000PYI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCBHIBATH II0KA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOMN BEIHMUUHBI OT
JAPYyTroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU NYTHU
PaBHOMEPHO JABWXKYILIErocs Tejla OT BPEMEHU [BWKCHHS TENA, CHUIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLI[AJN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IOTPYKEHHON 4aCTH TeJa U OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJ0, YCIOBUN
TUTaBaHMSI TEJ, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, coOupaTh YCTaHOBKY U
BBIIOJIHATh W3MEPEHMS], CIELysl NMPENIOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ynbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



IOpEUIOKEHHBIX Tabnuil U TrpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCJIeI0BAHMS;

NPOBOJANTH KOCBEHHBIE H3MEpEeHHs (DU3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tela, Cuila TPEHHUS CKOJIBKECHHUS,
JaBJIIEHWE  BO3]yXa, BbITAJKHUBAIOIIAsl CWia, JeHcTByromas Ha
NOTPYKEHHOE B JKUIKOCTh TeNo, KOA((OUIMEHT MOJIE3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MacHOCTH U paboTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phluar, MOJBUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHAS! TNTIOCKOCTH;
XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha UX omucaHusi (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETP, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHHU U HEOOXOJIMMBbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH NpH OOpallleHud ¢ npudopamu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUSA 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOLEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB uH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA M TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJHEHWN YY€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUYECKOrO COACpXNaHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMAIuu (HU3NUECKOTO COJIEPKaHus, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOLIEHHsSI O pe3yibTaTrax MpPOEKTOB
WIM Yy4eOHBIX MCCIENOBAaHUN, TMpPU OBTOM TPAMOTHO HCIOIb30BATh



M3YYCHHBIM TOHSATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3EHTAIUEN;

MPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB M KCCIEIOBAHUN pacnpeacsisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHbIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHUI:

MCIIOJI30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHHE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTALNTNICCKUC U
amop(HBIC Tena, HACHIICHHBIM W HEHACHIIICHHBIM MMap, BIAXKHOCTH
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPTUs, TEIUIOBOM JIBUTaTelb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE MO0JIe, TPOBOJHUKH
U AWDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MArHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TETUIOBOE PACHIMPEHHE W CKaThe, TeIulomnepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAMWUISIPHBIC SBIICHUS, UCIIAPCHUE,
KOHJIEHCAIUsl, IUIABJIEHUWEe, KpuUCTauln3auus (OTBEpAEBaHUE), KHUIICHUE,
TeIuIonepeava (TEeTUTOTPOBOHOCTb, KOHBEKITHS, U3ITyYCHHE),
ANEKTPHU3AIUS TEJN, B3aUMOJICHCTBUEC 3aps0B, JEHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBHE MAarHUTOB, JICWCTBHE
MAarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHIYKLIHS)
M0 ONHWCAHWI0 WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucjie (U3HUECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUIBl B Tipupoze, usnydenue ConHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emite, MONSPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKHU) (DUIUUECKUX
SIBJICHUU;

OINKCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (PU3WUYECKUE SBJICHHSI, UCIIOIb3YS
bu3nYecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeNbHAs TEIJIOEMKOCTh BEIIECTBA, yJelbHasg TEIIoTa
IUIaBJICHUS, yJelbHas TeIloTa NapooOpa3oBaHMs, yleldbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIIMEHT TMOJIE3HOTO JCHCTBUSA TEIIOBOU



MAIllMHbI, OTHOCUTEIbHAsL BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
cuia TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yVACIbHOE  CONpPOTUBIEHUE  BEIIECTBa, pabdoTa MU MOLIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHMM MPABWIBHO TPAKTOBATh
(¢u3NYECKUN CMBICI KCIOJb3YEMbIX BEJIUYMH, 00O3HAYEHUS U EIUHMIIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu30BaTh CBOMICTBa Tes, (PU3UYECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIO)KCHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa 1 yJacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3aIUCBIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TN, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 IOrm4ecKkux
1aroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3UYECKUX SBJICHUM,
buznyecKux 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemarb pacu€THele 3a1adyd B 2-3 JACUCTBUA, HCIONb3YS 3aKOHBI U
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIM3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUISl pEIIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U  (POPMYIIBL,
HEOOXOJUMble Al €€ pelIeHUs, HPOBOAUTH Pacy€Tbl M CpPaBHUBATh
IOJIyYE€HHOE 3HaUeHUE (PU3NUECKON BETUUYHHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh MpPHU T[TOMOIIU
(bu3NYECKUX METOAOB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUSI UCCIICOBAHU, 1E€JIaTh BEIBOBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBJICHUH WU
(bu3nYECKUX CBOUCTB TeN (KANMWUISIPHBIC SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi IMpH M3JIYYEHUH OT IBeTa M3Iydarollei (IOrjouaromniei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs Tel MW B3aWMOJCUCTBUE
JIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3Yyalu3allksl MarHUTHBIX TIOJEH IIOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MAarHATHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA J3JEKTPOMArHuTa,



CBOMCTBA DBJEKTPOJBUIATEIS IOCTOSHHOTO TOKa): (POpPMYIUpPOBAThH
pOBEpsieMbIC MPEANONIOKECHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIIEpaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANPSXKEHUS C HUCIHOJb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHU ¢ YUETOM 331aHHOI a0COIIOTHOM MOTPEITHOCTH;
MPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKON BETHMUUHBI OT
ApPyroil C  HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTUBIICHUS TPOBOJHWKA OT €ro JUIMHBI, IUIOMIAAA MOTEPEYHOTO
CEUEHUS U YACTHHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMUK, OT HANpsHKEHUST Ha TMPOBOJTHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBATEILHOTO M  MapalieIbHOIO0  COEAMHEHUMN
MPOBOJHMUKOB): TUIAHUPOBATh WCCIICIOBAHUE, COOUPATh YCTAHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIysl MPeajoKEHHOMY IIaHy, (UKCHpOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnuil M TpadUKOB,
JieN1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMS;

NPOBOJNTH KOCBEHHBIC HW3MEpPEHHUS (PU3UYECKUX BEIWUWH (yAeTbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBaTh H3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJE€Ays MPEASIOKEHHON MHCTPYKLUHU, U
BBIUUCIISITh 3HAUCHUE BEIIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe C J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTb MPUHIMMBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHHMUYECKUX YCTPOWCTB C OMOpOH Ha WX omnucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI TOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETpP, CUETUYMK 3JICKTPUUYECKOM HHEPIHH, DICKTPOOCBETUTEIHHBIC
pUOOPHI, HATPEBATEIbHBIE AMEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIH, SJIEKTPOMATHUT, AIEKTPOJABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOMCTBaX (M3MYECKUX SIBJICHHM M HEOOXOIMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKHUX
Leneil ¢ mocae10BaTeIbHBIM U NapajuIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAYCHHUS AIIEMEHTOB JJIEKTPUYECKHX IIETICH;



OPUBOAUTH  NpUMEPhl  (HAXOIUTh  WHGOOpPMAIUMIO O  MPUMEPax)
MPAKTUYCCKOTO HCIIOIb30BaHUS (U3MUECKHX 3HAHUH B TOBCEIHCBHOU
KU3HU I oOecrieueHus 0€30MacHOCTH NP OOpaIeHu: ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOJIOJACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpejie;

OCYIIECTBIISATh TOHUCK HMHPOpPMAIMK  (PUINIECKOTO  COACpXKaHUSI B
NHTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYTEM CpaBHCHHUS
JIOTIOTHUTENIBPHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POpMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJJOCTOBEPHO;
WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33aJaHUl HAYyYHO-TOMYJISPHYIO
JUTEPATYPy (U3HUYECKOTO  CONEp)KaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTepHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ColepKaHWsi, B TOM 4YHCJIE MyOIMYHO TPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATEIbCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONB30BaTh M3YYCHHBI TIOHATUHHBIA ammapar Kypca (U3HKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

MpPU  BBHITIOJHEHUW YYEOHBIX TMPOEKTOB W HCCIACAOBAHUHN (U3HMUECKUX
MPOLIECCOB paclpeiesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTH 3a BBIIOJHCHHUEM TUTaHA ACUCTBUNA U
KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSTENBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHUKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJb30BaTh MOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBWXXKECHHS, Aehopmalius
(ympyras, mnjgacTU4ecKas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYECKUE KOJICOAHMs U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
1IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS M MOTJIOIIEHHUS, anb(a, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIbL, SIAECPHAS] SJHEPIETUKA;

paznuyath SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, PABHOYCKOPEHHOE TPSIMOJMHEHHOE ABUKEHUE, CBOOOIHOE
NajieHUuE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



T€JI, PEAKTUBHOE JBIDKECHUE, KOJIeOATENIbHOE NBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIC KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBI)KCHUE, OTPAKCHHUE
3ByKa, MNPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3I0KEHNE OEIoro cBeTa B
CIEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JMHEWYATOIO CIIEKTpa
W3JIyUYEHUS ) TI0 ONMKMCAHUIO0 UX XaPAKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (u3nyecKkue SBJICHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUkKEeHUE TIaHET COJTHEYHON CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, IIyHaMH, 53XO, IBETa Tell,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJIOrMYEcKOe JEWCTBUE BHUIUMOIO,
yabTpaUOJIECTOBOTO W PEHTTC€HOBCKOTO M3JIYyYE€HHH, €CTECTBEHHbIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PaJAOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3JIYYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOJAMUTHh MPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBIICHUI;

OMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢bu3nueckue BeIUYUHBI (CpelHssI M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBI)KCHUH, YCKOPEHHE, TEpeMEIleHHEe, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTHU, CUIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJeHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEpPrus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrHUsl CXKATOU
NPY>KUHBI, KUHETUYECKAs] DSHEpPrus, IOJIHAS MEXaHUYeCKas >SHeprus,
MEePHOJT U YaCcTOTa KOJIEOAHUH, NJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb NPEeIOMIICHHS CPeJibl), IPU ONMHUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJIb3YyEMbIX BEJIUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCIIOJb3Ysl 3aKOH COXPAaHEHUs SHEPruHu, 3aKOH BCEMHUPHOrO TATOTEHUS,
MPUHLKN CYNEPHO3ULIUA CWJI, NPUHIUII OTHOCUTEIbHOCTH [‘anmuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHHUSl MMITYJIbCA, 3aKOHBl OTPAXKEHUsA U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOT'O YUCEN



IpU SJACPHBIX PEAKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA W 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TEJN, B TOM YHWCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB ¢ Omopod Ha 2-3 W3yYEeHHBIX CBOMCTBA (U3NYCCKUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3aJaud  (ONMUparollvecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (pU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laddl 3alHChIBATh KpPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WIN U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PACUEThl U
OLICHUWBAaTh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (u3nueckomn
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHINTh MPH TOMOIIH
(bu3NYECKUX METO/IOB, HCIONb3YysI OMHCAHME HCCIEIOBAHUS, BBLACIATH
IPOBEPSIEMOE  NIPEIINOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOpPSIKA
NPOBEJCHUS  WCCICJOBAHUSA, JelaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUNA WU
¢uznyecKkux CBOWCTB TeN (M3y4yeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPaHEHHUsI HDHEPrHH, 3aBHUCHMOCTh Tepuoaa KojeOaHWN Mpy>KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHHM, MPSAMOJIMHEHHOE PacIPOCTPAHEHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTp, MU3YYEHHE CBOMCTB M300pa)kKeHUs B
TUIOCKOM 3€pKalie W CBOWMCTB HM300pakeHHsS TpeaMeTa B coOMparomiei
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBaTh XOJA ONbITA W  €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BEIBOJIBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
cCpeqHee 3HAUYCHHE H3MepsAeMOll BennuuHbBl ((PoKycHOe paccTosHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MU3MepeHus
(M3MepUTEILHOTO PUOOpa);

NPOBOANTH HCCICAOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHMH C
HCIIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KOoJIe0aHUI MaTeMaTH4eCKOro MasTHHKA OT JUTMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKeHHUs CBETa OT yrja MaJeHUs U yIJia MPEeJOMIICHUs OT yria



NaJeHUs): IUJIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTH pE3yJbTAaThl TOJYYEHHOW 3aBUCHMOCTH
(dbu3nYecKuX BEIWYUH B BUJE TAOMUIl M rpadUKOB, J€IaTh BHIBOABI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CperHss
CKOPOCTb M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO Mal€HHUs, KECTKOCTh MPY>KUHBI, KOA(PUIMEHT
TPEHUSI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTh, 4YacTOTa WU
nepuosa KojeOaHuMM MaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CICAYys MPEAJIOKECHHOW WHCTPYKIMH, BHIYUCIISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATh MOJIYYCHHBIC PE3YIbTaThl C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe C J1abopaToOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOYCHUHBIH HCTOUHHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HMX ONUCaHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEpHUCKoM, ¢oToanmapar, ONTHUYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBIEHUH M  HEOOXOoauMble  (QU3NYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
IpU pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOAUTh  MpPUMEPHl  (HAXOIUTh  WHGOOpPMAIMIO O  TPUMEPax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOACHUA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3MUECKOTO COJEpKaHHUS B
HNuTtepHeTe, camMocTOsATENBHO (POPMYIIHUPYS MOMCKOBBIN 3aMpOC, HAXOAUTD



IYTHU ONpPEeNIEHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(OpMalMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy  (PHU3UUYECKOrOo  COACpXkaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcesl cety MIHTEpHET, Bi1aneTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALMU U3 OJJTHOM 3HAKOBON CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIlMU U3 HECKOJBKUX HCTOYHHKOB (DU3HUECKOTO COAEPIKAHUA,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIEI0BATEIbCKON
NEATENBHOCTH, IPU  3TOM TI'PaMOTHO  MCIOJB30BaThb  W3YYCHHBIN
MOHATUUHBIM anmapar M3y4yaeMoro pasiaena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ ydé€ToM o0coOeHHOCTEeH ayAuTOpHUU
CBEPCTHHKOB.



TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KJIACC
KoimuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoJbHbI IIpakTH4eckne
n/n NMPOorpamMMbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsbl

Paznen 1. ®usnka u €€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa

1.1 duzuka - HayKa 0 IIpUPoOIE 2 bubmmorexa [TOK
' y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 DPu3HUCCKHE BENMIHHbI 2 ! https:/m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAYYHEBII METO]T TO3HAHUS 2 1 Bubmorexa IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Paznen 2. HepBOHa‘laJIbeIe CBECICHHUSA 0 CTPOCHUH BelIECTBA

2.1 CrtpoeHue BelecTBa 1 bubmotera [JOK
' p m https://m.edsoo.ru/7f416194
27 JIBUeHUE U B3aUMOJICVCTBUE YACTUI] ) 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
23 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 hitns://m_edsoo.r/7f416194
Hroro no pazaeny 5
Pasnen 3. /IBu:keHne U B3anMoeCTBHE TeJl
bu6mmoreka [JOK
31 MexaHuteckoe ABHKEHHE 3 https://m.edsoo.ru/7f416194




bu6mmoreka [{OK

3.2 HHepuus, Macea, IIOTHOCTS 4 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Ntoro no pazaeny 21
Pasnen 4. /laBienue TBEPABIX TeJ, :KUAKOCTENH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMH, )KUJAKOCTSIMH U razaMu https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
4.2 JlaBienue xuaKocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Ammocheproe rasienme 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora n MOIHOCTD. JHeprus
bu6mmoreka [JOK
31 Pabora i momroCT® 3 ! https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sHeprus 4 I https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne /i P Kontpoabnbie | IlpakTudyeckue (udpp )
NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbl
pecypcsl
Pa3gen 1. TenioBble IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p H https://m.edsoo.ru/7f4181ce
butmmoreka [JOK
1.2 Tenoere nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Ntoro no pazaeny 28
Pa3nes 2. DiieKTpU4ecKue H MArHUTHBIE SIBJICHUS
DIIeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
M UX B3aUMOJICHUCTBUEC https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 ITocTOSIHHBIN JIEKTPUYECKUIN TOK 20 1 7 hitps://m._edsoo.ru/TFA1 8 1ce
bu6mmoreka [IOK
2.3 Marmuibic SBiCHHA 6 ! 13 https://m.edsoo.ru/7f4181ce
butmmoreka [{OK
24 IEKTPOMATHHTHAs MY KIIHA 4 https://m.edsoo.ru/7f4181ce
Ntoro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHUe pa3iejioB U TEM (uugpoBbie)
Ne /i P Kontpoabnbie | IlpakTudyeckue ep
NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbl
pecypcsl
Pa3zgen 1. Mexanndeckue siBJICHUSA
L1 MexaHn4eckoe JBMKCHUE U CIIOCOOBI €T0 10 ) bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 Bzaumoneiictue e 20 1 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Ntoro no pazaeny 40
Pazgea 2. Mexannuyeckue KojJe0aHUS U BOJTHBI
bubmmoreka [IOK
2.1 M e 0 7 3
CXAMMHACCRUC KOMCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXBHHYCCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Ntoro no pazaery 15
Pa3zgen 3. DiieKTpOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI
DNEeKTPOMarHuTHOE MOJe U bub6mmorexa [IOK
3.1 6 2
3JIEKTPOMArHUTHEIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 6

Pa3gen 4. CBeToBbI€e ABJICHUSA




4.1 3aKoHBI pacIPOCTPAHEHHUS CBETA 6 2 bubnmorexa [TOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIuH3BI ¥ oNTHYECKUE TPUOOPHI 6 3 https//m.edsoo. /74 1 adat
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httns://m.edsoo.rw/7f4 Ladat
Hroro no pazgeny 15
Pa3znen 5. KBanToBBI€E IBJIEHHS
5.1 Hcnyckanne U MOTIOIEHHE CBETAa AaTOMOM 4 1 bubnmorera [TOK
) y m https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
32 CTpocHue aToMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHblie peakuuun 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-000011a10 1M MOYJIB
[ToBTOpeHue u 00001IEHNE COACPKAHUS bubnuorexa [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27







IHHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

KoimnuecTBo yacos i JIEKTPOHHBIE
ara
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

Ne

o/ Tema ypoka B Kontpoubnsbie | IIpakTnyeckmue | H3yYeHH
cero

padoTsbl padoThbI A

®duznka — HayKa 0 IpUpo/IE.
SIBrieHUs IPUPOIBI

2 dusnueckue ABICHUA 1

Ouznyeckre BEJIMYNHBI U UX
U3MEpEHHE

Ypok-uccnenosanue "M3mepenue
TEMIEPaTyphl IPU TOMOILIU
JKUJKOCTHOTO TEPMOMETpA U
JIaTYMKaA TEMIIEpaTyphl"

MGTOHLI HAay4YHOI'O ITIO3HAHUA.

. bu6mmorexa [IOK
5 Onucanue GpU3NUECKUX SBICHUH C 1 1

https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJEIEN

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: 1aJbHOCTD MOJETA

6 LIapHKa, IMyLEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbLIE, YeM
0oJbI1Ie BBICOTA ITycKa"

Crpoenue BeuiecTBa. ONbITHI,
7 JIOKA3bIBAIOIINE TUCKPETHOE 1
CTPOEHHUE BEIlEeCTBa

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a

8 JIBryKeHne 4acTHIl BEIISCTBA 1 bu6nmorexa [JOK




https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue «OnbITH MO

B3aUMOACUCTBUS TeIl. Cuna

9 HAOJIFOIEHUIO TEILUIOBOTO
pacuIupeHus Ta3oB
10 ArperatHble COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 coctosiHuil Bozbl. O600IIEeHHE 10 bu6mmoreka [IOK
paznaeny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
MexaHuuyecKoe IBUKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
but6mmoreka [JOK
13 Ckopoctb. EquHUIEI CKOPOCTH
p A I p https://m.edsoo.ru/ff0a079¢
14 PacueT myTH ¥ BpeMEHU IBUKECHUA Bubmorexa OK
y p A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnnorexa [HOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IImotHOCTE BemiecTBa. Pacuer
16 Macchbl 1 00bEMa TeJAa 110 €Ero bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabota
17 «Ornpenenenre MmIoTHOCTU TBEPIOTO
TeIIa
13 Pemenue 3agau 1mo Teme Bu6nuoreka [JOK
"ITimoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23¢
19 Cuna xak xapakTepucTHKa




ynpyroctu. 3akoH ['yka

JlaGopatopHas pabora «3yuenue
3aBUCUMOCTH PACTSKEHHS

20
(medopmanun) mpyKUHBI OT
MPUIOKEHHON CHIIBI»
)1 [[IBnenue Tarorenus. Cuia
TSDKECTHU
CBs3b MEXKY CUJION TSXKECTH U
22 Maccoi Tena. Bec tema. Pemenne bubmorexa OK
) ’ https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna tsoxecta"
Cwuia TSOKECTH Ha APYTHX IJIaHEeTaxX.
23 dusnueckue xapakTEPUCTUKU bubmorexa LOK
P P https://m.edsoo.ru/ff0al1502
[LUIAHET
bu6mmoreka [{OK
24 n .
3wepenue cnil. Jlusavomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 B .H
cC Teqa. HEeBCCOMOCTh https://m.edsoo.ru/ff0al778
CroskeHue IBYX CHII,
26 HaIIpaBJICHHBIX 110 OJHOM IPpSIMOit bubmorexa LOK
p . a p ' https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIAS CHIT
7 Penrenue 3amau mo teme
"PaBHonelicTBytOMmAs cui'
73 Cuiia Tpenus u e€ Bubl. TpeHue B bubnuorexa [JOK
[IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparophas pabota «3yueHue bubnuorexa [JOK

3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXXCHHSA OT CHJIbI JaBJICHUA 1
XapaKTCpa CONMPHUKACAIOTITNXCS

https://m.edsoo.ru/ff0alcc8




MTOBEPXHOCTEN»

Pemenue 3aa4 Ha ONIpCACIICHUC

30 . N
PaBHOACHCTBYIOLIEH CUIIbI
Pentenue 3amau mo remam: «Bec

31 tenay, «['papudeckoe n3obpaxxeHue bubnnorexa [HOK
cunmy, «CHuabDy», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CHIDY
KoHTposnbHas paboTa 1mo Temam:

«MexaHn4uecKoe IBHMKCHHUEY,

32 «Macca, II0THOCTBY, «Bec Temay,
«I"padrueckoe N300paKeHHE CHID»,
«Cub»

1 Jasnenue. CriocoObl yMEHbILICHUS U bubnuorexa [JOK
YBEJIMYEHHNS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBUCUMOCTD

34 aBJICHHS Ta3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya gaBiieHUs! TBEPALIMUA

35 TGJ'II;MI/I JKUIKOCTSIMH U Ir)azaMI/I buGnnorexa [IOK

i ) https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
JlaBieHne B )XMAKOCTH U rase,
36 BBI3BAHHOC JICHICTBUEM CHJIBI bubmorera [JOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Pemenune 3amau o teme «JlaBieHue bubnuorexa [{OK
B )KMIKOCTH U rase. 3axkoH [lackaimsy https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo0mIarommecs: CoCyapl

Harom N https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuii npece bu6numoreka [IOK




https://m.edsoo.ru/ff0a3136

Manomertpsl. [lopuHeBon

40 .
YKUJIKOCTHBIN HAcoC
A1 ATmocdepa 3eMiH U IPUYKHBI €& bubaunoreka IIOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmocdepHoe bubmuotexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMmocgepHoro bubnuorexa [JOK
nasienus. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 ABJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
g AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepoua. AtmocdepHoe bu6mmorexa [IOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amau o teme "
ATtmocdepHoe naBieHue"”
JlelficTBHE KUIKOCTHU U Tra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa IIOK
py ' https://m.edsoo.ru/ff0a3276
ApxuMenioBa cuia
JlabGopaTtopHas pabota
43 «Ornpenenenre BITAIKMBAIOIEH bubmnorexa [IOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
. bu6mmoreka [IOK
49 Teja B BOJIE OT 00BEMa

MOTPY>KEHHOM B KUJKOCTh YaCTH
TeIa»

https://m.edsoo.ru/ff0a3514




50

IlnaBanue Ten

bubnnoreka [HOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KoHnctpyupoBanue apeomeTpa win
KOHCTPYHpPOBaHUE JIOJKH U
OIpeieIIeHue €€
rpy30n0abEMHOCTH"

52

Pemenue 3agau no remam:
«ITnaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenue
TBCPABIX TCII, )KPII[KOCTeﬁ 1 ra3oB»

bubnnorexa [HOK
https://m.edsoo.ru/ff0a3654

53

Konrponsnas padora o Teme
«JlaBneHue TBEpABIX TET,
JKHAKOCTEN U Ta30By

54

Mexanunyeckas padborta

bub6nuorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

MomnrocTs. ETUHUIEI MOIITHOCTH

bubmnoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IpH
o bEMeE 1o JecTHuue"

57

IIpocTteie Mexanu3Msbl. Poryar.
PaBHOBECHE cuit Ha peryare

58

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHast pabora
«HccnenoBanue yclOBUI
pPaBHOBECHSI pblyara»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a478e¢

59

Penrenue 3amay mo teMe «Y CI0OBUA

bu6nmorexa [JOK




PAaBHOBCCHS pblyara

https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesHoro neicTBust
mexanuzma. JlaboparopHas padora

60 . 0.5
«M3mepenue KIIJI HakIOHHON
TIJIOCKOCTH
61 Pemrenue 3amad mo teme "Pabora, bubmuoreka [[OK
MotmHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHu4eckas SHEPTHs.
62 Kunernueckas v noTeHIMaIbHas Bubmorexa [TOK
https://m.edsoo.ru/ff0a4252
SHEPTHs
63 3aKOH COXpaHEHUsI MEXaHUYECKOMI bubnuorexa [HOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"OKcrnepuMEHTAIbHOE OIpEeIeIICHNE
64 W3MEHEHHS] KHHETUIECKOU 1 |
MOTSHIIMAIBHONU SHEPTHH TPU
CKaThIBAaHHUHM TEJIa 10 HAKJIOHHOM
MJIOCKOCTH"
65 KonTponbhas padbota no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»
PesepBHylit ypok. Pabota ¢
66 TEeKCTaMH 1o TeMe "MexaHuueckoe bubmmorexa [TOK
| https://m.edsoo.ru/ff0adeec6d
JIBDKEHUE
PesepsHbIii ypok. Pabora ¢
67 TekcTaMu 1o Teme "JlaBiaeHue Bubmorexa [TOK
. . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEIN, KUIKOCTEH U Ta30B
68 PesepsHbIii ypok. Pabora ¢

TekctaMmu 1o teMe "Pabora.




MouHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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8 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoxa Kontpoabubie | IlpakTuyeckue | H3y4Y€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI A
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKOU 1 bubnnorexa [HOK
TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
Mopenu TBEPIOTO, JKUIAKOTO U
3 ra3o00pa3HOro COCTOSTHUMN 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a540e
BEILECTBA
OO®bsicHEHnE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOro
4 COCTOSIHM BELIECTBA HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
5 Kpucranmnmaeckue u amopHbIe 1 bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [{OK
7 TemnoBoe paclMpeHne 1 CxKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1

JaCTHUII




KPUCTAJTINIMICCKUX TCJI. YV nenbHas

9 Buytpennss sueprusi. CriocoObt bu6nuoreka [IOK
W3MEHEHHS! BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunae! Terionepenaun bubmmorexa [JOK

A pea https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe

1 HCTI0JIb30BAHUE TETIOBBIX CBOMCTB bubmuoreka [{OK
BELIECTB U MAaTEPUAIIOB B LIEAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuecTBo TEIUIOTHI. Y iebHAS bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OanaHca.

13 TenmooOMeH U TEII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas pabota

14 "UccnenoBanue ABJICHUS bubmnoreka [HOK
TEIJI000MEHa MTPH CMEIIMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacuer konuuecTBa TEIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
T€Ja U BBIIEISEMOT0 UM IIPU
OXJIAXKICHUH
JlabopaTopHas pabota

16 "OnpeneneHue yaeaIbHOU bubmorexa LHOK

P y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA

17 DHeprus TormiuBa. Y iejabHas bubmmoreka [JOK
TETUI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue u oTBepAcBaHNE bubnnorexa [JOK

https://m.edsoo.ru/ff0a71d2




TCIIOTA ITJIaBJICHUA

JlaGoparopHas paboTa

19 "Onpenenenne yaeaIbHOU TEIIOTEI bubnnorexa [IOK
p y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJa
20 [TapooGpazoBaHue U KOHEHCALMSL. bubnnorexa [HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kwnmienne. Y nenpHas temiora
napooOpa3oBaHuUs U KOHECHCAIIUH.
21 3aBHUCUMOCTh TEMIIEPATYPHI Bubmorexa [TOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(HEpPHOTO
JIaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
” pabora "Onpenenenue bubnuorexa [JOK
OTHOCHUTEIBLHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3YyXa"
3 Pemenue 3agau Ha onpenesieHre
BIIQYKHOCTH BO3/yXa
[IpuHIHIBl pabOTHI TETIIIOBBIX
24 nsurateneil. [laposas TypOuna.
JlBuratenb BHYTPEHHETO CTOPaHUs
KII/I TermoBoro nBuratens.
25 TernuioBble IBUTATENN U 3aIlIUTa bubmorexa HOK
A . = https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaloIIeH cpeibl
26 3aKOH COXpaHEHHUsI U TIPEBPAIICHUS
HHEPTUHU B TEIUIOBBIX IMpoIieccax
27 [ToaroToBka K KOHTPOJIBHOM paboTe bubmmoreka [{OK

o TeMe "TerioBEIe IBICHUS.
M3meHeHne arperaTHbIX COCTOSTHUM

https://m.edsoo.ru/ff0a83{2




Berrecrsa"

KonrponsHas padora o teme

bu6nuoreka [JOK

28 "TemnoBsle sBieHus. M3mMenenue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BEIECTBA
29 Onekrpusanus Ten. [[Ba pona
3JIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "DnexTpusanus TeaI UHAYKIUEeH 1
MIPU COMTPUKOCHOBEHUM"
31 BzaumopeiicTBre 3apsyKEHHBIX TEIL. bubnuorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUYECKOE TOJIE.
0 HampspkeHHOCTD 371€KTpUYECKOTO bubnnorexa [JOK
nons. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TTOJIEHN
Hocurenu snekTpuyeckux 3apsioB.
33 DneMeHTapHblIit 3apsia. CTpoeHue
aToma
14 [IpoBOIHUKY M TUAJIEKTPUKH. 3aKOH bubnmnorexa [JOK
COXpaHEHUs JIIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3anay Ha IpUMEHEHHE bubmnoreka I[IOK
CBOMCTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUN TOK, YCIOBUS €ro
36 cyiuiecTBoBaHus. McTouHnku bubmmorera [JOK
Y ’ https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
37 JleMcTBUS DIIEKTPUUECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue




JIEKTPUYECKOT0 MOJIs Ha
IPOBOJAHUKH U JTUDJIEKTPUKNU"

aﬂeKTpI/I‘leCKI/Iﬁ TOK B MCTaJlJIax,

bubmuoreka [{OK

39
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DNeKTpruyecKas Lenb U e€
COCTaBHEBIE YaCTHU
Cuna Toka. JlabopaTtopHas pabora

41 "N3MepeHue U peryJInupoBaHue CUIIbI 0.5 bubnmorera [TOK

| p peryiip ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOE HATIPSKEHUE.

4 Bonbr™erp. Jlaboparopuas padota 0.5 bubmmoreka [JOK
"N3mepeHue u peryiupoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HanpsokeHus"

ConpoTHBiIeHHE TPOBOAHUKA.
43 VY nenpHOE CONMPOTHUBIIEHHUE bubmorexa HOK
a P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTopHas pabota
"3aBUCUMOCTB 3JIEKTPUUECKOTO
44 COIIPOTUBJIEHUS IPOBOJHHUKA OT €r0 1 bubmorexa LOK
p POBOZ https://m.edsoo.ru/ff0aa738
JUTMHBI, TIOIIAU TOTIEPEYHOTO
ceveHus u matepuana”
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akon Oma mis bubmotera [JOK
p ) A https://m.edsoo.ru/ff0aad4a
y4acTka 1enu
46 JlaboparopHas paboTa 1 bubmmoreka [JOK

"HccnenoBaHre 3aBUCUMOCTH CHITBI
TOKa, HIYIIEro Yepe3 pe3ucTop, oT
COIIPOTHBIICHHSI PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e




HaIpsHKEHUs Ha pe3ucrope”

HOCJICI[OB&TCJIBHOG " mapaJijiCJIbHOC

47
COEJIMHEHUS IIPOBOIHUKOB
JlaGopaTtopHas padora "IIpoBepka
43 [IpaBUJIa CJII0OKCHUS HAIIPSKCHUN bubnnorexa [HOK
[IPU TIOCIEA0BATEIILHOM https://m.edsoo.ru/ff0aaas8
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBWIA I CUJIBI TOKA IIPH bubnuorexa [{OK
apajielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pewenne 3ana4 Ha mpuMeHeHne
50 3akoHa Oma JJi pa3IuyHoro bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJIHUKOB
Pabota u mourHOCTH
51 ANEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaGoparopHas paboTa
52 "Onpenenenue padoThl U MOLUTHOCTU bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYECKOTO TOKA
DNEeKTpUUECKHE LENH U
53 NOTPEOUTEH ANEKTPHUECKON bubnuorexa [HIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TonroroBka Kk KOHTPOJILHOM paboTe bu6mmorexa [IOK

1o TeMe "DIIEKTpUUYECKHE 3apsibl.
3apsKEHHbIE TeNa U UX
B3auMoiercTBus. I1oCcTOSIHHBIN

https://m.edsoo.ru/ff0abd2c




AIIEKTPUYECKUl TOK"

KonrponsHas padora o teme
"DyeKTpUYECKUe 3apsiabl.

55 Sapsie o tera bubmmoteka [{OK
SOKEHHBIC TEJIAa U UX
p . . https://m.edsoo.ru/ff0abead
B3aumoencTBus. [locTosHHbBIN
ANEKTPUUECKUH TOK"
56 [TocTostHHBIE MATHUTHI, UX
B3aMMOJCICTBHE
57 VYpok-uccnenosanue "M3yuenue | bubnuorexa [{OK
MoJIeH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe nosie. MarautHoe nose
58 3eMii 1 €T0 3HAYCHHE /IS KU3HH bubmorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneIT OpcTena. MaruutHoe nose
59 AIEKTPUUECKOro Toka MaruutrHoe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKA C TOKOM
[IpuMeHeHne >eKTPOMarHuToB B
60 texHnuke. JlJabopatopnas pabora 0.5 bu6mmorexa [IOK
"H3yuenne qeicTBUS MarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
0JISI HA IPOBOJAHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrnons3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKHUX
61 CTPOHCTEA A ThAHCIONTE bubmuoreka [{OK
WCTBaxX M H HCIIOPTE.
yerp P p https://m.edsoo.ru/ff0ac86¢
JlaGoparopHas paboTa
"KoHcTpynpoBaHue U U3yUYeHHE
paboThI AnneKTpoaBUraTess”
62 Oneitel @apanes. 3aKoH




ANEKTPOMAarHUTHOW UHAYKIWH.
[IpaBuiio Jlenna

63

Dnexrporenepatop. CrocoObl
IIOJIYYEHUS DIEKTPUUECKON
SHEPruu. DIIEKTPOCTAHIIUHU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUn

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIECKHe U
MarHuTHbIE sIBJCHUS"

65

Kontponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbIE
SABJICHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepsHylit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermtoBrie
siBJIeHus"

bubnnoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHblit ypok. Pabora ¢
TexcTtamu 110 Teme "IlocTosTHHEIN
AJIEKTPUIECKUN TOK"

bubnnorexa [HOK
https://m.edsoo.ru/ff0acdc6

68

PesepHsiii ypok. Pabora c
TEKCTaMU 110 TeMe "MarduTHble
saBJeHus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68
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9 KUIIACC

KoiunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoabnbie | IlpakTudyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl

| MexaHnuueckoe ABUKEHUE. |
MarepuanbHasi TOUKa
Cucrema orcuera. OTHOCUTEIIBHOCTh bubmuoreka [JOK

2 1
MEXAaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsSIMOJIMHENHOE bubmuoreka [IOK

3 1
IBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPAMOIUHENHOE

4 nBixkeHne. CpeliHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpsAMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBUJKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT'O IBHKCHMUSL. 1
I'padpux ckopoctr
JlaGopaTtopHnas pabota

7 "Onpenenenne yCKOpeHus Teja npu 1 1 bu6mmoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miiockocTu"

2 CBobOomnoe magenue tei. OIbITh |
lanunes

9 PaBHOMepHOE nBHKEHUE TTO 1 bubnmoreka [JOK

okpy»kHOCTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




oOpateHus. JIuneitHas u yrioBas

CKOPOCTHU
10 IleHTpOCTpEMHUTENILHOE YCKOPEHUE
1 ITepsriii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHoOpelicTByIOIIAA crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bu6muoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubmuoreka [JOK
1 . r
> Cuna ynpyroctu. 3akon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuiia
YIOPYTOCTH»
JlaboparopHast paboTa
17 «Om IZ eJ'II;HI/IeI:KeCTKOCTI/I bubmorexa [TOK
pea https://m.edsoo.ru/ff0aee28
MIPY>KUHBD)
bubmuoreka [JOK
18
Cuna Tperna https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo Teme «Cuna bubmnoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas paGota
20 "Onpenenenue kodpduimeHTa bubmorexa [IOK
pen | . https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amay mo reme "3aKkoHBI BuG OK
21 Hprorona. Cuna ynpyroctu. Cuiia nommoreka L

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cua TSHKECTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpEHHE CBOOOIHOIO buGnnorexa [IOK
' p https://m.edsoo.ru/ff0af044
MajeHus
Ypoxk-koHpepenuus "/IBuxenue ten
23 BOKPYT IPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3anay no reme "Cuina
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTCHUS
IIepBas kocMuYeCKast CKOPOCTb. bubnuorexa [JOK
25
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaTIbHONW TOYKH.
AGcomoTHO TBEPAOE TEO. bubnmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TEMA € https://m.edsoo.ru/ff0afe36
3aKperUIEHHON OChIO BpaIlleHUS
27 MowmenT cuibl. LlenTp Tsxectn
73 Pemenue 3amau mo reme "MomeHT bubmuoreka [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe
29 o Teme "MexaHn4ecKoe ABUKEHUE Bubmmorexa [JOK
. | A ' https://m.edso0.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4eCcKOe TBUKEHUE bubmmorexa TIOK
N | ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
Nmnynsc Tena. UMimyasc CHITBL.
31 3aKOH COXpaHEHUs UMITyJIbCa. bubmmoreka [JOK

VYnpyroe u HEynpyroe
B3aMMOJICICTBHE

https://m.edsoo.ru/ffOb07fa




Pemtennie 3amau 1o reme "3akoH

bubmuoreka [JOK

32
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenus "PeakTuBHOE
JIBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuyeckasi paboTa U MOITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuotexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «OrmnpeneneHue paboOThI CHUIIBI TPEHUS
MIPU PAaBHOMEPHOM JIBUKEHHUH TeJa
10 TOPU30HTAIIBHON MOBEPXHOCTU»
37 CBsi3b 2HEPrUU U padOTHI.
[ToreHnmanbHas SHEPrus
18 Kunernueckas sueprus. Teopema o bu6mmoreka [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka LIOK
3aKOHA COXPaHEHHUs YHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KoiebarenbHoOe IBHKEHUE H €TI0 bubmnoreka LJOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromye KojaeoaHus.
42 BrinykxaeHHbie KonebaHus bubnuorexa [IOK
YA ) https://m.edso0.ru/ff0b200
Pe3onanc
43 MareMaTn4ecKuii U NpyKMHHBIN

MassTHUKH




VYpok-uccienoBanue «3aBUCUMOCTh

44 [eproIa KoJeOaHui OT KECTKOCTH buGnnorexa [IOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChI TPy3a»
45 IIpeBpalienne 3Hepruu npu
MEXaHUYECKUX KOJIEOAHUIX
JlaGopaTopHas pabota
46 «O1mpenenenne 4acTOThI U IEPUOIa bubmmorexa TIOK
p N p https://m.edsoo.ru/ff0blaec
KoJie0aHui MPY>KMHHOTO MasiTHUKA
JlaGopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH MEePHOJIa KOJIeOaH i bubnuorexa [JOK
rpy3a, MOABEIIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Ipy3a»
Mexannueckue BosiHbl. CBOMCTBA
48 MeXaHndecKuXx BoOJH. [IpomonsHbIe 1 bubmmorexa TIOK
P https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHBIE BOJIHBI
VYpok-koHpepenuus "MexaHuueckue
49 BOJIHBI B TBEPJIOM TEJIE.
CeiicmMuueckue BOJIHBI"
50 3Byk. Pacnipoctpanenue u
OTpa)K€HUE 3BYyKa
Ypoxk-uccnenosanue "Habmoaenue
51 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
5) I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHUI pe30HAHC
53 Ypok-koHpepeHuus "YnbpTpa3Byk u bubmmoreka [JOK
nH(}pa3ByK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOU paboTe bubnuorexa [JOK




1o TeMe "3aKOHbI COXPAHEHUS.
Mexannueckue Kojieoauus U BOJIHEI"

https://m.edsoo.ru/ff0b25f0

Konrponbnas padora no reme

55 "3aKOHbBI COXPaHEHUS.
MexaHn4yeckue KoeOaHust U BOJHBI"
56 DJIEKTPOMarHuTHOE TIOJIE. bu6nuoreka [IOK
DJEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenuus "lkana
53 AJIEKTPOMATHUTHBIX BOJIH. bu6mmoreka [JOK
Hcnonb30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJI COTOBOI CBs3U"
VYpok-uccnenosanue "Mzyuenue Bu6 10K
. nonMoTeka
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C hitos: R
HOMOILIBIO MOGHITBHOTO Teedota” ttps://m.edsoo.ru/ff0b2c6e
Pemenue 3anau Ha onpeneneHue
60 YaCTOTHI U JJTUHBI
ANEKTPOMATHUTHOMN BOJIHBI
DNeKTpOMarHuTHasi IPUPOIA CBETA. Eub 110K
nonMoTeka
61 CxkopocTth cBeta. BoinHoBbIe
N https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Uctounuku cBeta. [IpsiMonuneiinoe BuG 10K
nomoTeKa
62 pacnpocTpaHEHHE CBETA. 3aTMEHUS
C T https://m.edsoo.ru/ff0b3658
osiHua u JIyHbI
3aKoH OTpa)xeHUsI cBeTa. 3epKaja. Eub 10K
noIMoTeKa
63 Pemenue 3a1ay Ha npUMeHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXEHMs CBETa
64 [Tpenomnenue cera. 3aKkoH bubnuorexa [JOK




MMPCIOMJIICHUA CBECTA

https://m.edsoo.ru/ff0b3aca

ITostHOE BHYTpEHHEE OTpa)KeHUE
cBeTa. Vcnosb30BaHue MOJIHOTO

bubmuoreka [JOK

65 BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MPETOMIICHUS] CBETOBOTO JIy4a OT
yriia najeHusi Ha TpaHule "BO3yX-
crexso""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI
CBsI3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckas cuja JIMH3BI https://m.edsoo.n/fOb3Rc
. bu6mmoreka [IOK
69 [TocTpoeHne n300pakeHHid B TMH3AX hitps://m.edsoo.ru/f0bdd4a
JlaGoparopHas pabota
70 "Onpenenenue GOKyCHOTO bu6nuoreka LIOK
pPacCTOSHUS U ONITUYECKOU CUIIBI https://m.edsoo.ru/ff0b4206
coOuparoreit JTHH3bI"
Ypok-koHpepenus "OnTuueckue bubmuorexa [JOK
71
JIMH30BBIC TTPHUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 ['ma3 kak ontuyeckas cucTema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koubepenmus "JlepexTbr




3penus. Kak coxpanuts 3penue"

Pasnosxenue 6emoro cBera B CIEKTP.
OnsiTel HeroToHa. CrnoxxeHue

bubmuoreka [JOK

74
CIIEKTPAJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopaTopHas pabota "ONBITHI 11O
pa3IokKEHUIO OETOro CBETa B CHIEKTP
75 Y BOCIIPUSTHIO LIBETA IIPEIMETOB IIPU Bubmmorexa [JOK
P H pent P https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJICHUU Yepe3 [[BETOBBIC
¢bunbTpe"
VYpoxk-npaktukym "BonHoBbIE
76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHIusa u audpaxuus”
77 OmeiTel Pe3epdopaa u rutanerapHas bubnuorexa [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moaens aroma
bopa
Hcnyckanue v MoriomnieHue cBera
79 atomoM. KBauTel. JIuneituatsie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-mipaktukym "Habmronenue bu6mmoteka [IOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTH U €€ BUABI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
20 Ctpoenue aTOMHOTO siJipa. bu6nuoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TPEBpaLICHUS. bu6nuoreka [IOK

M30TO118I

https://m.edsoo.ru/ff0clal4




Perenue 3agay mo treme:

bubmuoreka [JOK

84
"PaguoaxkTuBHBIE IpEBpalcHU" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nomypacnana
Vpok-xoHbDepeHIII

86 "PpaILI/IoaK”iIBI:{LIe U3JIy4YCHUS B bubmmorexa TIOK

Y | https://m.edsoo.ru/ff0c2126
MIPUPOJE, MEAULIHE, TEXHUKE
SnepHbie peakunu. 3aKOHBI
87 COX paHeHI/II)SI 3apsAg0BOIO U bubmmorexa LHOK
p p https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCEI

28 DHeprusi CBSI3u aTOMHBIX SITIEP. bu6mmoreka [JOK
CBs13b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau o reme "Snepueie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bu6mmoteka [IOK
Ucrounuku snepruu CosiHLa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbpepenuus " nepHas

01 sHepreTuka. JlercTBus
PaINOAKTUBHBIX U3TyYEHUN Ha
YKVBBIE OPraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe

9 o TeMe "DIIEeKTPOMarHuTHOE IOJI€. bubnuorexa [JOK
DJIEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsi€ siB1eHUS"

KonTponbhas pabota no teme
93 "DNeKTpPOMarHuTHOE TMOJIE.
DNeKTpOMarHUTHHIE BOJIHBI.
KBanToBbI€ siBEHUSA"
94 [ToBTOpenue, 0600IIEHHE. bubnuorexa [JOK




JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumonaencrBue Tea"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o0o0meHue. Pemenue

95 ACYETHBIX U KAaYECTBEHHBIX 3a7a4 bubmmorexa TIOK
p | ')‘1 https://m.edsoo.ru/ff0c2572
1o Teme "TernoBbie MPOIECCHI
IToBTOpeHue, 0600mIeHNE. Penmenune
96 pPacCYETHBIX U KAYECTBEHHBIX 3a/1a4 bu6nuoreka [IOK
o teme "KIIJ TemnoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresueit”
IToBTOpeHme, 0600IeHNE. Penenune
97 ACYETHBIX U KAaYeCTBEHHBIX 3a7a4 bubmmorexa TIOK
p A https://m.edsoo.ru/ff0c2b30
o teme "KIIJI anekrpoycraHOBOK"
[ToBTOpEeHHE, 060OIICHHE.
98 JIaGopaTopHbIe pabOTEI IO KyPC bubmmorexa LOK
paTop p ypey https://m.edsoo.ru/ff0c2¢52
"CBeTOBBIE ABJIEHUA"
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTAMU I10 TeMeE "3aKOHBI bubmmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
IToBTOpenue, 06o61enHue. Padora ¢
100 texcramu 1o teme "Koiebanusa u buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE bubmorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o0mmenue. Pabora ¢
102 TekcTaMu 1o TeMe "KBanToBas u

sanepHas Gpusnka"




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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