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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHON padouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha JAEATeTbHOCTHOW OocHOBe. B mporpamme mo ¢(usmke yduThIBaroTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHUsI.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

[TporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBbKY (PHU3NUYECKHE 3aKOHBI JiIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAaHMsI, TO €CTh CII0CO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronnxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIB30BaThb  HAy4HbIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHONW pElICHUEM
Komnernn Munucrepcrsa npoceienust Poccuiickoit @enepanuu (poToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNUE HWHTEpeca W CTPEMJICHHS OOydYalolmuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HaHUA U (HOPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMpPaBJICHUHU.

JlocTHKCHHME 3TUX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpEeTeHNEe YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOIIOAaTh IPUPOIHBIC SBICHHS M BBIMOJIHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSX (PU3HUKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).
[Ipennaraemeiii B mporpamMme 1o ¢u3MKe IepedeHb JabopaTOpHBIX pabdoT u



OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTeINb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.

COJEPXAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmogaeMoro aByieHus. Onurcanue GU3NUECKUX sIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomel u onvimol.
1. OmpeneneHne LEHbI AJICHUS Kbl H3MEPUTEIBHOTO IPUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGnroneHnue OpoyHOBCKOTO JABUKECHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKECHHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SlBnenue wHepnuu. 3aKOH WHEpUUH. B3anmoaeicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHre B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHrie CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuka o
HAKJIOHHOM IUIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh [JABJIEHMS >KMJIKOCTH OT TINyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatonuecs cocynpl. ['unpaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBust aTMOCHEPHOTO JaBICHMUSL.

o Uk w NP

3aBUCHMOCTDh BBITAIKHUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJIa U TNIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHME IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHUS IIJIOTHOCTEH Tejla M KUJIKOCTH.

N

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTH. JHeprus.

Mexannyeckast pabora. MOLTHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3osnoroe mpaswio» Mexanukd. KIIJ[ mnpocteix MexanumsmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas ¢ IMOTEHUUAJIbHAs JHEPTUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KUIACC

Paspnen 6. TenuioBble sIBJICHHA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJd. OIBITEI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHUHU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKECHHSI
yactull. BuyTpenHssi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Terionepeaaya 17§ COBEpULICHNE padoTHI. Bunsl TEIJIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryoBoro Oananca. IlnaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BELIECTB. YJelbHAas TEILIOTa IUJIaBJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHUS.

BrnaxHocTts BO31yXa.

OHeprus TOIJIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUs U MPEBPAILLEHUSI SHEPTHH B TEIUIOBBIX MIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalWIISIPHBIX SIBJICHUU.
Habnrogenue TemioBoro pacuvupeHus Tel.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKIECHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Buae! Tenmonepenayu.

OxJtaxJiIeHue TPy COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctossHCTBA TeMIIEpaTyphl PH MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €To
00bEMa M HaArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEIMJIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHIAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenabHON TEMIOTHI MIJIaBICHUS JIbJIA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSIHUS MEKIY TEIaMH).

Onekrtpuyeckoe mnose. Hanpssk€HHOCTE anekTpudeckoro mnosst. IIpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUU 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKU. 3aKOH  COXpPAHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA DJJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
I ydactka nend. llocienmoBarenbHOe W MAapalIEbHOE  COCAUHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LEeNU U MOTPEOUTENHN IEKTPUUECKO sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  IOCTOSSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYEHUE JUIA KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1oJie  dJEKTpUYECKoro Toka. [IpuMmeHeHune
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus TeJl.

JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE INEKTPOCKOTA.

DneKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.

[IpOBOHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psin.

W3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar u Mara3uH conmpoTHBIICHUH.

B3anMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS MMOJOCOB MarHUTA.
MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHHSI.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HAa MPOBOJAHUKU U
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LIS MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue u peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa, UIYIIETO 4Ye€pe3 pPe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINIPOTUBJICHUS TMPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBmia CIOXKEHUS HAMNPSHKEHUM MPU TOCIEI0BATEIHLHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHJIbl TOKa MPU TaAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pes3ucTrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3yyeHue MarHUTHOTO TOJIE TMOCTOSHHBIX MAarHUTOB TMpPU  HX
00BEIMHEHUH U PA3ICIICHUN.

16. MccnenoBanue AEUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aUMOJECHCTBUS
KaTyIIKH C TOKOM W MarHuTa OT CHWJIbI TOKa W HaIpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeiCTBUS MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. Ismepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICJOBAHUE W3MEHEHWM 3HAYECHHMS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpPsIMOJMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMosinHeHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOe JBHkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHas YHEPrus Teia, MOIHATOTO HaJl
MMOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SHEeprus CxKaTou npyxuHbl. Knnetnueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

I A

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

HaOmronenne MexaHU4eCcKoro JIBMKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBrKeHUsI Teia Mo OKPY>KHOCTH.

HaOnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUU
OTHOCHUTEJIFHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHII PU B3aUMOJICUCTBUU TEJL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

Ilepenava uMiysibca Ipu B3aUMOICHCTBUU TeI.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHure UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenne peak THBHOTO JBHIKCHHUS.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPH CBOOOTHOM TTaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUH TeJia MOJT IeUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIH TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.



Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenune pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUU Tela
110 TOPU30HTAJIBHON MIOBEPXHOCTH.

10. Onpenenenne pabOTBl CUJIBI  YOPYrOCTH MpU  HOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUIMTyAa. MareMaTu4ecKuil U NpyKUHHBIA MasTHUKU. [IpeBpamenue
SHEPrUu MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue konebGaHWil Tesl MojA JNEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HabGnronenue xonedaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYecKOro

I A

MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JAJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoOJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHele  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. HMcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pacnpoctpaHenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKOINIa M Tejeckona. ['ma3 kak onruhueckas cucrtema. bim3opykocts u
JAaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Croxenue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOoJ ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonmy4yenune n300paxeHut ¢ MTOMOIIIBIO JTMH3.
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[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJieHus.



2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300pakeHUI C MOMOIIBbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pezepdopaa u mianerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHoCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIo
anpa. HykionHas Moaens aromHoro szapa. MWsoronel. PannoaktuBHBIE
npespatieHus. [lepron nmomypacnana aTOMHBIX SI€ED.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHnue paanoakTUBHOTO (oHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000meHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPEeTEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4eOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaIlpPEMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs! IPAMOTHOCTh: OCBOCHHE HAy4HBIX METOJO0B HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszeia peaau3yercs
3a cuér TOro, 4yrto OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue BJIEHUS B OKPYKAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0OBaHMS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHIECKOTO UCIOJIb30BAHMS PA3JINYHBIX HUCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uKyu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HANpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbraTe uzydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B

YacTHu:

e 1) maTpuOTH4Y€CKOT0 BOCIIUTAHUSI:

e - MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(u3nUecKoil HayKH;

e - I[EHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - FTOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B OOCYKJI€HUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUHN
busuky;

e - OCO3HaHUE BAXHOCTHM MOPAIBHO-3THYECKUX MPUHLUIOB B JEATEIBHOCTH
YYEHOrO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIIPHUSATHE ICTETUUYECKUX KaueCTB (DU3NUECKON HayKH: €€ TapMOHHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;



4) IEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3UYECKOM HAyKM Kak MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYPBIL;

- pa3BUTHE Hay4YHOU JI0OO3HATENLHOCTH, MHTEpEca K HCCIE0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS W  3MOLMOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MPaBWJI 0OE30MacHOrO TIOBEJCHUS Ha
TPaHCIIOPTE, HA JIOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIIMUOKY U TAKOTO ke MpaBa y APYroro 4yejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4yacTHE€ B pPEUICHHWU MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (DUIUUIECKUX
3HAHUM;

- HUHTEpEC K MPAKTUYECKOMY M3YUYEeHHIO Ipo(deccHii, CBI3aHHBIX € (PU3UKOM;

7) IKOJIOTHYE€CKOTr0 BOCIIMTAHUSA :

- OpHEHTaIMsl Ha MpUMEHEHHEe (U3MYECKUX 3HAHWU IJis pelieHHs 3a7ad B
00JIaCTH OKpY’KaIOIIeH Cpenpbl, TUIAHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

- OCO3HaHHWE II00aJbHOr0 XapakTepa SKOJOTMYECKHX MpoOJieM W MyTed X
pelieHus;

8) aganTanum K M3MEHSAOIIUMCH YCJIOBHSM COLMAJILHON W NPHUPOIHOM
cpeabl:

- TOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUM U
MPOEKTOB (PU3NUYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

- TOBBIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€pe3 MPaKTHYECKYIO
NEATENIbHOCTD;

- IOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIUpOBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUK W KOMIICTCHTHOCTEH B 00J1acTH
busuky;

- IUITAHUPOBAaHUE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (HUIUIECKUX
3HAHUM;



e - CTpPEMJICHHE aHAJM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/bI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MO’KHBIX IJI00AJIBHBIX TOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHsS TporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHus y oOydatomierocsi OyayT copMUpPOBaHbI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKAaTHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YYeOHbIC TCHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJFOCHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBICHHSIM;
BBISIBIIAITh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NUECKUX
SBJICHMM U TIPOIIECCOB, JI€JaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pPEIICHUs, BHIOOp Hambosee
MOIXOJSIIIETO C YYETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

HCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJAMTH IO CAMOCTOSITEILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOIBIIOEe UCCISAOBaHUE (PU3UMUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHHUS UJIH SKCIICPUMCHTA,;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS,



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEINONIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOAbl, MHCTPYMEHTBI U 3aIpOChl MIPU MOUCKE U
orOope MHPOPMALMHM WJIA JaHHBIX C YY4ETOM MPEAJIOKEHHON ydeOHON
bu3ngecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM IPEICTABICHMS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, AuarpaMMaMiy, HHOU TpaduKoi 1 X KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMIPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WUJICW, HAIICJICHHbIC HA PEIICHHUE 3a/Jlaud U MOJJIepKaHue
O1arokenaTeIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTMX YYaCTHUKOB
Juasnora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BHITTOJIHEHHOTO (PU3UYECKOIO OIbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIIEHUHW KOHKPETHOU (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTW)KEHHIO: paclpelessiTh pPOJH, OOCYXIaTh IMPOILEeCcChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpPABJICHUI0O U KOOPJIUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusamnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALHSIX, TPEOYIOIIUX
JUIS pelieHus (U3nUecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PELIEHUS B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeLeHUs (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCJICJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEIICHUM;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipejiararh IjiaH €€ U3MECHEHNS],
OOBSCHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHUS]) Ppe3ylbTaToOB
NEeATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU PEIICHUN (PU3NYECKUX 3a7a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh  TMOHATHS:  (PU3UYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TpPAaeKTOpHs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJacTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OChIO
BpalieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamMd, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHUE;



pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX SABJICHUN B
OKpY’>KalollleM MHUpe, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
MPUPOJIEC, NEUCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EPHOIO JIaBJICHUS Ha >KMBOW OpraHU3M, IUIABaHHUE pPbIO, phluaru B
TEJIe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
dbu3nyeckue BeNUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIOIIASl CUJIa, MEXaHWYECKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOT0 JAEUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTCHIMAJIbHASI JHEPTus), MPU ONUCAHUM TPABUIHHO
TPakTOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUsI ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbL,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBHS, HCHOIB3YsS 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
($u3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenne  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBIA pPEe3yJbTaT, HAaXOJWUTh OIMMOKA B XOJE OIbITa, JeTaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMUS,
3aMKChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMBIE U3MEPEHUsI PACCTOSAHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHHEM aHAJIOTOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKON BETUYHHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABWKYLIErOCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHHMSI TE€J, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIONICH CUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJIOKOB), Y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEeHUS] (HU3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEJla, CHUJIA TPEHHS CKOJIbXKEHHS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JCUCTByHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
MPOCTBIX MEXAaHU3MOB), CJEAys TMPEIJOKEHHON HWHCTPYKIMU: TpHU
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000pyIOBaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBMUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX oOmucaHus (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TIpecc,



MaHOMET], BEICOTOMED, TOPITHEBON HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUA W HEOOXOIUMBIE (HPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  WHOOpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs oOecriedeHusi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

OCYUIIECTBJISTh OTOOpP HCTOYHUKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CpPaBHEGHHS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISETCS MPOTHBOPECUYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCITIOJI30BATh MPHU BBITIOTHEHUHN y4E€OHBIX 3aJaHUl HAy4YHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypcbl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co371aBaTh COOCTBEHHbBIE KPATKUE MUCHMEHHBIE W YCTHBIE COOOIIEHUsT Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COAEPKAHUS, B TOM
gucie MyOJuYHO JeNaTh KpPaTKHue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM yYeOHBIX WCCICIOBAHWN, MPU O3TOM TPaMOTHO HCIIOJIL30BATh
U3YYCHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, COMPOBOXKIAThH
BBICTYIUJICHUE TTPE3CHTAIIUCH;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUI PpacHpesesTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3ajja4aMH,
CICIUTHh 3a BBITIOJIHCHHEM IUTAaHA JICWCTBUH, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATENBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBIH Map, BIAKHOCTh
BO3/lyXa, TEeMIepaTrypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JBUTaTelb,
AJIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsill, AIEKTPUUECKOE MOJIe, MPOBOIHUKU
Y AMDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUEe, KpUCTAJUIM3auus (OTBEpAEBaHUE), KUIIECHUE,



TerIonepeaaya (TEerIonpoOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
0 ONHCAHWI0 WX XapaKTEpHbIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBICHUS B MPUPOJIE,
KpUCTaUlbl B Tmpupoje, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOoJIOCOB, POJIb MarHUTHOTO MOJS IS >KM3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIb3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUS, KOJIUYECTBO
TEIUIOThI, yJIeNIbHAsI TEIIOEMKOCTh BEIIECTBA, VYAEJNbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3OBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAallliHbl, OTHOCUTEIbHAsl BIAXKHOCTh BO3/1yXa, JJICKTPUUYECKUUN 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEJTUYMH, O003HAYEHUS U €IMHUIIBI
bu3MYecKuX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
GbU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTHh Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
CTPOEHHMS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyisl yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHWCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX



[IaroB ¢ OMmopod Ha |—2 M3yueHHBIX CBOMCTBA (U3MUYECKUX SIBICHUI,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSL 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7aud, BBIOMpaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOJUMbIe i €€ pelieHHs, MPOBOAWTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(buU3MYECKUX METOJI0B, HCIOJb3Ysl OMHCAHUE HCCIIECOBAHUSA, BBIACIAThH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(¢u3nyeCKuX CBOWCTB TeN (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bémMa, TeMIEPaTyphl, CKOPOCTU MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel MW B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaIIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUsl, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl, OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYMH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU ITONEPEYHOTO
CEYECHUS U yIEJIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIPsHKEHHWs HAa  IPOBOJIHMUKE,
UCCIIEAOBAHUE IMOCHEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBIMOJIHATh M3MEPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadUKOB,
JIe€J1aTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHN,



IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPHUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKIUH, U
BBIUNCIIATh 3HAUEHNUE BEJIUYNHBI,

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, aMmIIepMeETp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
IpUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWMCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WU HU3MEPHUTEIHHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM PHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapaJlJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUIECKUX LIETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpefIe;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WNHuTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] POTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mas wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCiEe MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO



UCIIONIb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
CONIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALUEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 3a BBINOJHEHUEM IUIaHa JCUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NEATENIBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIN:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTEepUalbHAsl TOYKA,
TPACKTOPHs, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, NedopmMarus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEpEerpys3ku, LUEHTP TSKECTH, a0COJIIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTpPbl UCIYCKaHWs U MOTJOLIEHUs, aib(a, OeTa- U raMmma-u3JIy4eHus,
W30TOIIBI, IEPHASI SJHEPIETUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, peaKTUBHOE ABM)XEHUE, KojeOaTelbHOE NBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAKECHHUE U TPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUe OeJIoro cBeTa B
CIEKTp U CIOXEHUE CIEKTPAIbHBIX I[BETOB, JHUCIIEPCHUS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3JTyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMXKEHUE MIIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta TeEll,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOTMYECKOe AEWCTBHE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
paslOaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICNATH CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3znyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEPEMEIICHHE, NMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MIIH, NOTEHUMAIbHAS JYHEPIUs CKATON
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUNW CMBICT HCIOJIb3YEMBIX BEJIWYMH,
0003HAaYeHUs1I U €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuines,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHCET
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[1aroB C OMoOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3adadd (OMUparoImuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHUs (U3UYECKON
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIINTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIpOCTPaHEHUE CBETA,
pasiiokeHue 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMeTa B coOuparomiei
JMH3E, HAOJIOJIEHUE CIUIOMIHBIX M JIMHEMYaThIX CHEKTPOB HU3IyUYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
0o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa © €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBLHOTO TPUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajdbHOM CKOPOCTH, MEepuojaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MPeIoMIIEHHs] OT yria
NajJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKuX BEIWYMH B BUJAE TaOmuIl U rpaduKoB, JieJaTh BHIBOJIBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHusi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO Ma€HUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAaroIIe JIMH3bI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETysI MPEII0KECHHOW MHCTPYKIIMH, BBIYUCIATH
3HAaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIC PE3YIbTAThI C YIYETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHHU;

COOJTIOIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJeNei:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh TMPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHHUA (B TOM 4YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaXx (PU3MYECKUX SBJICHUW U  HEOOXOJUMbIE  (PU3NUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXEMaTHUHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PELICHUH Y4eOHO-NIPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOLIEH JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
NPAKTHYECKOTO HCIOJIB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBISITh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACPKAHUSI B
HuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TOTIOJTHUTEIbHBIX NCTOYHHUKOB,;

MCTIONb30BaTh MPH BBHIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
auTepatypy  (Qu3MYecKoro - coiepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON MM UCCIEI0BATENbCKON
NEeSATENIbHOCTH, TMpU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
MOHATUUHBIM amnmapar HU3ydyaeMoro pasaena (U3UKH W COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
| " PPt https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 ) 2 1
A https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO]I TIO3HAHUS o oo T/ 1416104
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BeIECTBA 1 bubmmorexa LHOK
' p https://m.eds00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmorekxa [IOK
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBukeHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nbmmorexa O

https://m.edsoo0.ru/7f416194

3.2 WNueprus, macca, IIOTHOCTH 4 1 bu6mmorekxa [IOK




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

bu6mmoreka [IOK

33 Cuna. Bt o 14 ! 2 https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapietne KuakocTh > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe 1aBIeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE y 9 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
>1 Pabora i MomEOCTS 3 . https://m.edso00.ru/7f416194
bu6nmoreka [JOK
52 HpocTaie MEXaHH3MEI > ! https://m.edso0o.ru/7f416194
bubmuorexa [JOK
>3 Mexanirieckas oHepris 4 ! ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12




8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUSI
. bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHUTHOE MOJIe U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue u mOTJIonIeHHe CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka O pUpoe.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanudeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IIPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTUNKa
TeMIEpaTyphl"”

Kak ¢usuka u apyrue ectecTBeHHBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTBeHHOHAYUYHBINH METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIel
Ypok-uccnenosanue "lIposepka
TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




bu6mmoreka [IOK

7 BIKEHUE YaCTUIl BEIECTBA
A 1 Beil https://m.edsoo.ru/ff0a013e
Crpoenue BemiecTBa. ONBITHI,
8 OKa3BIBAIOIINE TUCKPETHOE CTPOECHHUE bubmorexa LOK
A p p https://m.edsoo.ru/ff09fe0a
BEIECTBA
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MEXly CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
MexaHndeckoe OBUKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [TOK
p P p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocth. EnuHuIe ckopocTi
p FUHHIT P https://m.edsoo.ru/ff0a079c
14 Pacuer yTH ¥ BpeMeHHU OBMKEHUSI bubmmorexa [TOK
Y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK MpUYMHA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer mMacchbl bubnmoreka [JOK
1 00BbEMa Tella 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud mo reme "I i1oTHOCTE

bubmuorexa [JOK

18
BeniecTaa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus ten. Cumna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHCUMOCTH PACTSIKEHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SABnenue Tarorenus. Cuna TsHKECTH
CBs3b MEXTy CHIIOHN TSXKECTU U
22 Maccoii Tena. Bec Tena. Pemenune bubmorexa LHOK
O ' | https://m.edsoo.ru/ff0a1778
3aja4 no Teme "Cuiia TsKecTu
Cuna TsKeCcTH Ha JPYTUX IUIaHeTax. bubnuoreka [IOK
23
Pu3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 n .
3MEpEHHE CIL. JIHaMOMETp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H
ee Tea. HEBeeoMoct® https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalpaBJICHHBIX
26 10 OJTHOU Hﬂﬂ?\’;ﬁ ’ bubmotexa [JOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemienue 3aau o teme
"PaBHOzelcTBYIOIIAs cui”
78 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3ydeHue bubnuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONPUKACAIOLIUXCS
IMOBEPXHOCTEI»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIONIECH CUIIBI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«MexaHnueckoe JBIKeHne, «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«I"paduyeckoe n300paKCHUE CHIT»,
«Cunb»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 Tenpal\iln, )I(IjjI[I[KOCTSIMI/I u I;aHBaMH. 3akoH bubnnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «J/laBnenue B bubmuorexa [JOK
JKHMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOmarommmecst Cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 r i
VIAAPABIHACCICHI Tpece https://m.eds00.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
YKUJIKOCTHBIN HACOC
Atmocdepa 3emn. [TpudaurHb
CYIIIECTBOBAHMS BO3 HOH
41 o}(;I:nquH 3emiu 3SSYP?(-JII/IMOCTL bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTro JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI
bubmuorexa [JOK
42 B LA
ec Bo3ayxa. AtmochepHoe naBicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOro JaBieHUs. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTB(II)HI:I OBHEM bubmorexa HOK
A 5P https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JTABJICHUE HA Pa3JINYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq nmo Teme
"ATmocdepHoe naBieHue"
JlelicTBHE )KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITATKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

JENCTBYIOLIEH Ha TEJO, HOTPY>KEHHOE
B KUAJIKOCTbY

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMA MOTpyKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

55

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
onpesereHue e€ rpy30mnoaLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomiasanue»,
«/laBiIleHHE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

KonrtponbHas pabota no reme
«/laBieHMEe TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas padbora

Mexanuueckasi pabota

MomntHocts. EquHUIEI MOIITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabEMeE 110 JecTHHUIE"

[Ipocteie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

58

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlabGopaTopHas paboTta

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

«MccnenoBanue yciioBUi paBHOBECHS
pbIyara

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBECHSI pbIYara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT monesnoro neicTpust
Mexanmu3ma. Jlaboparopuas padota
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTHY

0.5

61

62

63

Pemrenue 3agau o teme "Padora,
mMormtHocTh, KIT/1"

MexaHuueckasi S3Heprusi.
Kunernueckas 1 noTeHIHaIbHAs
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHLIMAJIbHON YHEPTUU NTPU
CKATBIBAaHUHM T€JIa IO HAKIIOHHON
MJI0CKOCTH"

65

Kontponbras pabota mo teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

66

67

Pesepubrit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TE,
KUJKOCTEH U ra3oBy / Beepoccuiickas

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe




MpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu

68 o teMe "Padora. MOLIHOCTS. 1
Oueprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUSI.
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6mmorexa [IOK
5 Kpucrannunueckue u amopdHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbpHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEIITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHusl Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHOM TEMJI0EMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnuotexa [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast Eubmorexa IIOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YnenpHas Temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJBLHOM BJIIAXKHOCTH BO3TyXa"

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuUIIBEI paOOTHI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN M 3aIIUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHHS
SHEPTUH B TEIJIOBBIX Mpoleccax

bubmunorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TerioBEle saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus Tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHIYKIHUEN U ITpU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTB 3JIEKTPUUECKOTO bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snekTpudeckux 3apsios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIecTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO T0JI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubnuorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
JacTH
Cuna Toka. JlaboparopHas pabota BuGmrorexa IOK

41 "N3mMepeHue u peryJupoBaHye CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopras padora

bu6mmoreka [IOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €ro0 JIIMHBI, [JI0IIA 11 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
Jlaboparopnas pabora
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKAa, UYILEro 4Yepe3 pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBUJia CIOXKEHUS HAMPSHKEHUN TTPU 1 bubmmoreka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA MIPU 1 bubnuoreka [IOK

napajuieIbHOM CO€IMHEHUH
pe3ucTopon"

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

50 3akoHa OMa I pa3aIndHOro
AP https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OmnpeneieHue
52 a60TpH u Il:/IOH_I}II)OCTI/I :—)JIeKTpI/IquI(oro buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECcKre ETU 1 MOTPeOnTeNn
53 DIIEKTPUYECKON DHEPTUH B OBIT bubnnorexa [IOK
P P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
54 3apsiKeHHbIE TeJIa U UX bubnorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBuA. [10CTOSHHBIH
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKHE 3aPSIb.
3apspKeHHBIC TeJla U UX bubnnoreka [JOK
55 N .
B3anMoaercTBHA. I1oCTOSTHHEBII https://m.edsoo.ru/ff0abea8
anekTpuyeckuii Tok" / Becepoccuiickas
MpoBepoyHas pabora
56 ITocTossHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue bubmuotexa [JOK
MoJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1ojie. MarHuTHOE moJe bu6mmorexa [IOK

3eMJIH ¥ e€ro 3HaYCHHE JJIs1 )KU3HHU Ha

https://m.edsoo.ru/ff0acOba




59

3emie

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro TOka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paloThI 3eKkTpoaBUraTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos

MTOJIYYEHUS MIEKTPUIECKON SHEPIUH.

DNEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOILHOM paboTe
o TemMe "DIIEKTPUYECKUE U
MarHuTHBIC sIBICHUS"

65

KonTponbHas pabota mo Teme
"DJIeKTpUYECKUE U MAaTHUTHBIC
SIBIICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. Pabora ¢ Tekctamu

o teme "TemnoBele sBiaeHud"

PesepBHbIit ypok. PaGoTa ¢ Tekcramu
67 o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceuniickas

MpoBepoyHasi pabora

68 PesepBHblit ypok. Pabota ¢ Tekctamu

1o TeMe "MarauTHele sIBiIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Kontpoabubie IIpakrnueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl

1 MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuoreka [IOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb
[IpsimonuHEitHOE paBHOYCKOPEHHOE bubmuoreka [IOK

5) 1
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CcKOCTH"

8 CBoOomHoe nagenne teia. OIBITH 1
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

okpyxxHoCTH. [Tepnosa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yriioBas

CKOpPOCTH
10 LleHTpOoCTpEeMUTENEHOE YCKOPEHHE
11 IlepBb1it 3ak0oH HproTona. Bekrop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6mmoteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka ]r?::[?s?;[rz?:(;{szgrou/ﬁfmecaz
16 Pemenue 3ampau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpezneneHue bubnmnoreka HOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cua Tpenus https://m.edso:)_.I ru/ff0af738
19 Pemenune 3amaa mo reme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "OnpeneneHue bubmmoreka [JOK
Kod(purmenTa TpeHUs CKOIBKEeHUS" https://m.edsoo.ru/ffOaf8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpEHHS
99 Cuia TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTH U 3aKOH BCEMHUPHOTO bubmotexa [JOK
) P https://m.edsoo.ru/ff0af5ts
TATOTEHUS
o5 [IepBas kocMu4ecKkas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOW TOYKH.
AOGCOIFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEPIOrO TENIA C Bubmiorexa OK
. . p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OCHIO BPAIICHUS.
MowmeHnT cuibl. LleHTp TsoxecTn
PaBHOBecue MatepuabHON TOYKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOrO TENA C©
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LleHnTp TsKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMe "MexaHn4uecKoe JBHKEHNE bubmmorexa TIOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KonTponbnas pabora no teme
30 "MexaHn4ecKoe IBIKECHIE bubmorexa LHIOK
N " ' https://m.edsoo.ru/ffO0b06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuotexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuoreka [{OK
34 Mexannueckas paboTa 1 MOITHOCTh https://m.edsoo.ru/Ff0b0ag4
PaboTa cHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTenunanpHas 3HEprus
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubmmorexa [JOK
BreinyxxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4eCKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH NIEpHOa KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "HabmrogeHue
3aBHUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK U
uHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ffOb25f0

55 "3aKkoHbI cOXpaHeHUs. MexaHn4ecKue
KoJ1e0aHus 1 BOJIHGBI"
DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccienosanue "M3yuenue
59 CBIZ)P'ICTB SIEKT OMaFHI/ITHijX BOJIH C bubmorexa HIOK
p . https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHEI
DneKTpoMarHuTHas IPUPOIa CBETA.
61 Cko oI():TI) cBeTa BOJ‘III-:OII:I)IG CBOIiCTBa bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpocTpaHeHUEe CBeTa. 3aTMEHUS bubnnorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHia u JIyHbl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenue cBera. 3aK0H bubnuoreka [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO ]
OTpPaXKEHHs B ONTUYECKUX CBETOBOAX https:/im.edsoo.ru/tfbbSese
Jlaboparopuas pabota "Hccrnenoanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOT'O JTIy4a OT yrJia MaJCHHs Ha
rpanuiie "Bo3nyx-cTekyno""
Ypok-koHpepernus "Micnons3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPaAXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHH B TNH3AX bubmorexa [JOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Ornpenenenue
70 ¢boxycHOTO paCETOSIHI/ISI " OII)ITHIICCKOﬁ bubmorexa LOK
CHTBI coBUpatomel MHH3b" https://m.edso0.ru/ff0b4206
7 Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexror
3penus. Kak coxpanurts 3penue"
Paznoxenne 6em0ro cBeTa B CIIEKTP.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOc0f4c




JlaGopaTopHas padoTta "OMBITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIPUSATHUIO I[BETA IPEIMETOB IIPU UX bubmorexa LOK
P 5 pedl P https://m.edsoo.ru/ffOc0e2a
HAOJIIOACHNH Yepe3 BETOBbIC
¢bubTper”
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxms”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBaHTbl. JInuHeiuareie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CICKTPBI
80 Ypoxk-mipaktukym "Habmtonenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUIBI brbmmorexa LIOK
A a https://m.edso0.ru/ff0c1672
Crtpoenue atomHOro sipa. Hykinonnas bubmuoreka [IOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo Teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
VYpok-koH(pepenus "PagnoakTuBHbIE
P eperu 8 bubmuoreka [{OK
86 W3IYyYEHUsS B TIPUPOJIE, METHUIIMHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




87

88

SnepHble peakuyu. 3aKOHbI
COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO
yHCel

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3ampau no reme "SnepHeie
peaxkuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus siep.
Wcrounuku sHepruu ConHua v 3BE311
Ypok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[TonroToBka K KOHTPOJBHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
KBanToBbI€ siBeHNA"

KonTponbHas padota no teme
"DIeKTpOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBantoBbI€e siBneHnA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"B3zanMopencTBue ten"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

96

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TernoBbie mporecch”

IToBTropenue, o6o0menue. Pemenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunoreka LIOK




pacyeTHBIX M Ka4E€CTBEHHBIX 33124 10
teme "KIIJ] TerioBeIx agBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
97 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0IEHNE.
98 JlaGopatopHble pabOTEHI 110 KypC 1 1 Bubmorexa HOK
" PaTOPHHIE P | ey https://m.edso0.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaI:/H/I 10 TEME 'L'HCBCTOBBIC 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTaMmu 1o TeMe "KBaHToBasg u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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