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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBlEeHA
HA OCHOBE TOJIOKEHUN M TpeOOBaHWM K pe3yidbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTesibHOM mporpammel, npeacTtaBieHHbix B PI'OC OO0, a takxe
yuéroMm (enepanbHON paboueit mporpammbl BocnuTaHus U KoHuenuuu npenoaaBaHust
yueOHOoro npeamera « Pu3nkay.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHOHAYYHOUW TPaMOTHOCTH OOYYAIOMIMXCSA U OPTaHU3ALUI0 U3yueHUs (PU3UKU
Ha JIeATeNIbHOCTHOU ocHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpenmera B peanuzanuud TpedoBanuit GI'OC OOO k 1IaHUpPYyEMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJIbTaTaM OOYy4YEHHUs, a TakKe MEXIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETOo
oOpa3oBaHUs.

[IporpamMmMa no u3uKe ycTaHABIMBAET pacHpejielieHue Y4eOHOro Marepuasa Io
rogam oOyueHuss (o KiaccaM), NpeularaeT MNPUMEPHYIO IOCIEI0BAaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHUS U YUYETE
BO3PACTHBIX 0COOEHHOCTEN O0YYAIOIINXCS.

[IporpamMma no ¢u3uke paspaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY IIpEIMETY.

®duszuka SBISETCS CHCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHOHAYYHBIX Y4EeOHBIX
MPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJIICHUU,
M3yyaeMbIX XUMHUEU, Ouosioruer, actpoHomued u ¢usuyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MNPEJOCTaBIseT HauOojee SCHBbIC
oOpa3ipl NMPUMEHEHHUs] HAYYHOIO METOoJa IMO3HAHHUS, TO €CTh CHoco0a MOJIy4eHHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 riaBHBIX 3a7a4  (PU3MYECKOTO O0Opa3oBaHMs B CTPYKType OOIero
oOpa3oBaHUsI COCTOMT B (OPMUPOBAHMM E€CTECTBEHHOHAYYHONW TI'pPaMOTHOCTH W
MHTEpeca K HayKe y 00y4Jarouuxcs.

Nzyuenne ¢(us3uku Ha 60a30BOM YpOBHE NPEIOJAraeT OBJIAJCHHE CIEAYIOLIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHMMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UVHTEPHPETUPOBATH JAHHBIE M HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUIS1 TIOJTyYEHUSI BBIBOJIOB.

enu n3ydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O 00I1IeT0 00pa30BaHUsI OMPEICIICHbI
B Konuenuuu npenojgaBanusi yyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX
Opra”u3anusx Poccuniickon ®enepanun, peanu3yoImnX OCHOBHBIE
oOmieoOpa3oBareibHble  HPOTpaMMBbl,  yTBepkAEHHOW  pemenueM  Komneruu
MunuctepcTBa npocsemieHus: Poccuiickont denepanuu (mpotokos ot 3 aexkadbps 2019
r. No [IK4BH).



e uzyyenus pusuku:

npuOOpeTeHNe UHTEPECa U CTPEMIICHHS] 00YYAIOIIUXCSl K HAYYHOMY U3YYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEICTABICHUHA O HAYYHOM METOJI¢ TO3HAHHUA U (HOPMUPOBAHHE
HCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHKWE HAyYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa HU3y4dyeHUsS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre TMpeACTaBICHUN O poiau GU3UKKA I pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHUIA;

pa3BUTHE MPEACTABICHUI 0 BOBMOXKHBIX cepax Oyayiieit npodeccuoHanbHON
JEsITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JaJbHEHIIEMYy 00YYEHHIO
B 3TOM HaIlpaBJICHUH.

JlocTikeHre 3TUX LEeJed mporpaMmsbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

MpuoOpeTeHNE 3HAHUK O AWCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuOOpEeTeHNE YMEHHUM OMNUCHIBATH M OOBSCHATH (PU3UYECKUE SBJICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE  METOJIOB  pEHICHUS  MPOCTEHIMX  pacd€THBIX  3amdad ¢
UCIIOJIb30BAaHUEM  (PU3WYECKUX  MOJENIe, TBOPYECKUX U  MPAKTHKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMIM HAOIIOaTh MPHUPOJHBIC SIBJICHUS W BBHITIOJHATH OIBITHI,
nabopatopHble  pabOTbl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
HCITOJIb30BaHUEM N3MEPHUTEILHBIX PHOOPOB;

OCBOEHHE TIPUEMOB paboThl ¢ uHpopMamuen GU3NIECKOTO COASpIKaHUSA,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUSX (U3NKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO CO cdepamMu MpodheCCUOHAIBHOU NESITEIHbHOCTH, CBS3aHHBIMU C
(GU3NKON, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHHUSIX
¢du3rUecKoi HayKHu.

Ha wusyuenme ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpaszoBaHusi oTBoaUTCS 238 yacoB: B 7 kiacce — 68 4dacoB (2 vaca B HeJenw0), B 8
Kiacce — 68 yacoB (2 waca B Henmeno), B 9 kimacce — 102 ygaca (3 yaca B HEJeNiO).

[Ipenyaraemeiii B mporpamme 1o (u3uke mepedeHb Ta0opaTOPHBIX padoT H
OMBITOB HOCHUT PEKOMCHIATCIIBHBIA XapakTep, YYUTENb JCaeT BHIOOP MPOBEIACHUS
7abopaTopHbIX pabOT ® OMBITOB C YYE€TOM HMHAWBHIYaTbHBIX OCOOCHHOCTEH
OoOy4Jaronmxcsi, CIMHUCKa DJKCIEPUMEHTANIBHBIX 3aJaHWi, NPENaraéMblIXx B pPaMKax
OCHOBHOTO rOCyJIapCTBEHHOTO HK3aMeHa o dusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ] TMO3HAHUS: HAOIIOJCHHUE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomol u onvimol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTH IOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuiia Kak XapakTepucTHUKa B3auMozeicTBus Ten. Cuina ynpyrocTd M 3aKoH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MTPUII0KEHHON CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTrypbl. [lepemaua naBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. IIHeBMartuueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenwe armocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBbie sABJICHHS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3TyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B Oa/UIOHE MINPULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa dIeKTpUuUecKuX 3apsaoB. BzaumoneicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnoJsie. Hanpsxk€HHOCTh sieKkTpuueckoro mnoisis. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. [locnenoBarenbHoe W mapajuieNibHOE  COCMHEHHE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
3JIEKTPOMArHMTOB B TEXHUKE. J[efICTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsi/I0B U B3aUMOJICUCTBUE 3apsIKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. I3mepenune cuibl Toka aMIIepMETPOM.
. I3MepeHue 3JIeKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHS HANPSOHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
O0BEIMHEHUY U Pa3JIEICHUN.

HccnenoBanue 1eHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nuzydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUYECKOTO JABMKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKEHUSI.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENHHO KaOuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JabHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpenencHue yCKOpeHMsI Tejda IPU PABHOYCKOPEHHOM JIBHKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Omnpenenenne KECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHS NP PAaBHOMEPHOM JIBM)KCHHH Tella
10 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — kosneOanms.  BwiHyX)neHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TIepHoJia KOJIeOaHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMAarHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. TlomyyeHnue n300pa’KeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens atroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpO€HHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

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

Snepnas sHeprervka. JleMCTBUS paguOaKTHUBHBIX H3IYyYEHHN Ha KUBbBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYECH /I CUCTEMATH3aIuU
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CYET TOro, 9YTO OOYyYaOIIMECsS BBIMOIHSIIOT 3aJaHusA, B KOTOPHIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU TMIIOTE3 U MOJTYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B

YacTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

e IIPOSIBJICHUE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCHUKCKOU
(u3nuecKoi HayKH;

e LIEHHOCTHOE OTHOIIECHHE K JTOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e TOTOBHOCTb K aKTUBHOMY yYacCTHIO B OOCYXKIEHHM OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN
busuKu;

e OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX MPUHLMIIOB B JAESATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

e BOCIpUATHUE ACTETUYECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

e OCO3HAHME LIEHHOCTH (PU3MYECKOW HAyKd KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH

KYJIBTYPBI;
e pa3BUTHE HAy4YHOH JOOO3HATEIBHOCTH, HMHTEpPEcCa K MCCIEeI0BaTEIbCKON
JNEATEIBbHOCTH;
5) ¢opmupoBaHus  KyJAbTYpPbl  3A0POBbS M  JIMOLMOHAJIBHOIO
Os1aromoJry4ust:

e OCO3HAaHHE LIEHHOCTHM Oe3omacHOro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

e chOpMUPOBAHHOCTH HaBbIKa peduiekcun, MPU3HAHUE CBOETO IIpaBa Ha OLIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

e QAKTUBHOE Yy4YaCTHE B PEIICHWU TMPAKTUYECKUX 3adad (B paMKax CEMbH,

o0pa3oBaTENbHOM  OpraHM3alid, ToOpojJia, Kpas) TEXHOJIOTUYECKOH U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e HMHTEpEC K MPAKTUUECKOMY M3yUCHHIO PO eCcCHil, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTrHYeCKOr0 BOCIIMTAHUSA:

e OpHCHTAIMS Ha TpPUMEHEHWE (DU3MYECKUX 3HAHWM MJIs8 pEelieHUs 3amad B
0o0JIacTH OKpYy’Kalollel Cpeiabl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e OCO3HAHHE TJIOOATBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOiieM U MyTed HxX
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSIM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e TIOTPEOHOCTH BO B3aUMOJCHCTBHHM TIPU BBINOJHCHUH HCCICIOBAHUN W
MPOEKTOB (PU3WYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e TIOBBIIICHUE YPOBHS CBOE€M  KOMIIETCGHTHOCTH 4epe3  IPAKTUUECKYIO
JIeSITCIILHOCTD;

e TOTPEeOHOCTH B (DOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4Huciie (POpMyIupoOBaTh
UJICU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSIX;

e 0OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTh
busuKy;

e TUTAHUPOBAHHE CBOETO PA3BHUTHS B MIPHOOPETCHUH HOBBIX (PM3UYECCKUX 3HAHUM;

e CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISTH B3aUMOCBSI3M MPUPO/JIbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e OIICHKAa CBOMX [JEWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOIIYI Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(U3UYECKUX BEIMUNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amau (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

WCIIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (JOPM TIPEICTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7€ OOCYXIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHBIC HA pEUICHUE 3aJaud W TMOAACp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJCHUSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyINEeCTBA  KOMaHIHOM U
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUH KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHSIX, TPEOYIOITUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYINE, NPHHITHE PEIICHHMA
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;

CTaBUTh €05 Ha MECTO JPYroro 4esioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHSA BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBIeHUS (Iuddys3us, TEMIOBOE IBUKEHHE YacCTHIl BELIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUIKOCTAMH H
razamM, arMoc(epHOe€ JaBlieHHWE, IUIaBaHWE TeJl, MpPEeBpalICHUS
MEXaHUYECKOM SHEPIHUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUUECKOE SIBJICHHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPUPOJE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPakToOBaTh  (PU3MYECKUI  CMBICH  HUCIHOJIb3yEMbIX  BEJIIMYUH, HUX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecusl pbryara (0Joka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA TN 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEILICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJibTaT, HAXOAUTh OIIMUOKKM B XOJE OIbITa, JeTIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIONCHUIO (U3UYECKUX SBJICHUM WU
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHus,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BETMYMHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSIMBIX H3MEPEHUI (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHS OT IUIOLIAA COMPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI TPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPeJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYUH (TIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKMX 3HAHWW B TOBCEAHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3mdeckoro - copepkaHus, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (HU3NYECKOTO COAECP>KAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MPU H3TOM TIPaAMOTHO MCHOJIb30BATh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUTbI B mpupoie, wuznydeHue CoJiHIIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YZAEIbHAsA TEIJIOTa
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gbu3MYECKYyI0 BEJIUYUHY C JAPYTUMH BEIUYUHAMHU, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma a1 yJacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBIABILATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€rHble 3ajauyud B 2-3 JEHCTBUS, HCHOJb3ys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXOoJuMble Al €€ pelIeHUs, NPOBOAMTH pPAcU€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIAKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHS]  TEMIEpPaTypbl, OTHOCHTEJIbHON
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYHHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEIOBAaTEIbBHOTO M IApajuIEIbHOTO  COEAVNHEHHMU
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATAM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeJbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMETp,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LEeNeil ¢ mocaen0BaTeNbHbIM U MapaJlIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUYECKHUX LETIEH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHMs (U3MUECKUX 3HAHUM B TMOBCEIHEBHOMN
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIepKaHHs, CIPABOYHBIC MaTepUabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3HUUECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NEATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXAHWYECKOTO JBMKECHHS, Aedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, OeTa- U ramMMa-u3IydeHus,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE U HEpPaBHOMEPHOE MPSMOJIMHENHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaXKCHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOIO CIIEKTPA
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IUIaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapuOIETOBOIO M PEHTICHOBCKOIO M3JIy4YE€HHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAsg MEXaHW4YecKas »>Heprus,
NEepUOJ U YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMI CYNEpPHO3ULMK CHJI, HPUHLUUI OTHOCUTENbHOCTH [amumies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMaTUYECKOE BHIPAKECHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJaud 3alUCBIBATH KPAaTKOE
YCIIOBHUE, BBISABIATh HENOCTAIOIINE WM M30BITOYHBIC JTaHHBIEC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yysl ONMUCAHHE HCCIEIOBaHUS, BbBLICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATh XOJ ONbITA W €ro  pe3ysbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHHE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpeIoMJIeHHs OT yria



NaJicHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CPETHSSA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHHE BEIIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJEIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB
Ipy pEerieHUH Y4YeOHO-TIPAKTUYECKUX 3aj7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWA B ITOBCEIHEBHOMN
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIISITh TIOMCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI IOMCKOBBINA 3aMpoc, HAXOAUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (pU3MUECKOro  CoAepKaHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COAEpIKAHUSA,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 ) - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCICHE BEHHHHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6nmoreka [IOK
2.3 A 2
TPEraTHbIC COCTOAMMA Betlectha https://m.edsoo.ru/7f416194
Wroro no pazueny )
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHUUeCKOE OBUKEHUE 3 nomorexa IO

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



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

bu6mmoreka [IOK
3.2 Huepuis, macea, I10THOCTS 4 L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 flaprertne xiKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JlelicTBue )KUIKOCTH U Ia3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6nmoreka [IOK
>1 Paora i mowmocTs 3 L https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 SHATIREURAR SHEPTEA https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUsI
bubnuorexa [JOK
11 CrpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubnuorexa [JOK
1.2 TemoBsie mpoLecch 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro o pasneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela bubmorexa [JOK
2.1 P . PRI 3ap 7 1 https://m.edsoo.ru/7f4181c
Y UX B3aUMOJICHCTBUE o
bu6nuorexa [IOK
2.2 [ToCcTOSTHHBIN ATEKTPUISCKUHN TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bu6anoreka LIOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.edsoo.ru/7f4181c
€
but6mmorekxa [IOK
2.4 DNEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7f4181c
€



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

Hroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Kontpoabnbie | IpakTuueckue
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHU4YeCcKOe ABUKCHUE U CIIOCOOBI €ro bubmorexa LOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
ONHCaHUs 5
bubnuorexa [JOK
1.2 B3aumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/7f41a4a
6
bubmnoreka IIOK
1.3 3aKOHBI COXPaHCHHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro o pasneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6nuorexa [IOK
2.1 MexaHn4ecKkue KojaeOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6anoreka LIOK
2.2 MexaHudecKre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE M0JIE U 6 2 bubmuoteka [IOK



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

OJICKTPOMAardiuTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a
6

Htoro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
but6mmoreka [IOK
4.1 3aKOHBI paclpoCTPaHEHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.2 JIuH3bl ¥ onTUYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3nes S. KBanToBbIC AIBIICHHA
bu6anoreka LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41ada
6
bu6anoreka LIOK
5.2 CrpoeHne aTOMHOTO siipa 6 https://m.edsoo.ru/7f41ada
6
bu6anoreka LIOK
5.3 SAnepHble peakun 7 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 17

Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb



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

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS

but6mmoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢u3uku 3a 7-9 xnacc 6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kontpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl

1 ®du3uka — Hayka o npupozne. AsneHus 1
npupoabl. Ou3nyecKre SBICHHUS.

2 Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE 1

3 KonTponbnas paborta. CtapToBas 1 1
JUarHOCTHKA
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpA U AaTYUKA TeMIEepaTyphl"

5 Mertoasl HaydHOTO MO3HaHus. Onucanue 1 bubanoreka LIOK
(GU3UYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbr:

6 JATBHOCTH MOJETA IIapuKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbllIEe, UeM Ooblle
BBICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff09fe0a
BEleCTBa

8 JIBr>KeHre JacTHI] BEIIECTBA 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanune «OTMbITHI 11O 1 1

HaOJII0IEHUIO TEMJIOBOTO PaCIIMPEHUs



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

ra3oB»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI. bubmmoreka [JOK
11 O606menue no pazaeny «llepponavanbHbie https://m.edsoo.ru/ff0a037
CBEJICHUS O CTPOCHHUHU BEILIECTBA 8
12 Mexanunueckoe JBuxkeHue. PapHomepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubnmnoreka HOK
13 CkopocTs. EAMHHLEL cKopocth https://m.edsog)_.[ ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKECHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH T E;ISSH/I//I;TS;&OU/I; 020¢10
16 IInoTHOCTH BemiecTBa. PacueT Macchl u bubmnoreka IIOK
o0bema Tena 1o ero MmIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenwne 3agau mo Teme "IlmoTHOCTH bu6nuorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlabopaTtopHnast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopmariun)
MPYKUHBI OT MPUIIOKEHHOHN CHUITBD)
21 SBaenne Tarorenus. Cuia TSKECTH
99 CBs13b MEX]TY CHIJION TSXKECTH U MACCOM bubnmnorexa [JOK

Tesa. Bec Tena. Pemenue 3amay mo reme

https://m.edsoo.ru/ff0al77



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

"Cunna tsoxecta"”

8

Cuita TsDKeCTH Ha APYyrux IjiaHeTax.

bubnunoreka LIOK

23 https://m.edsoo.ru/ff0a150
Pu3nuecKue XapakKTePUCTUKH TUIAHET 5
bubnunorexa LIOK
24 W3mepenue cui. amome
Mepetiie Citi. J{HamMoMeTp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
26 CroxxeHue AByX CHJI, HallPaBJIEHHBIX 110 bubnmnoreka [HOK
OAHOM npsMoi. PaBHOAEHCTBYIOIIAs CHJT https://m.edsoo.ru/ff0ala70
97 Pewmenune 3anad o reme
"PaBHonericTBytomast cui"
28 Cwiia TpeHus u e€ BuIbl. TpeHue B mpupoze bubnmnoreka [HOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [JOK
CHUJIBbI IABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pewenue 3aiau Ha onpeneneHue
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3anay no temam: «Bec Tenay,
31 « a(pnqecfoe n3o0paxkeHue cuny, «CHbh» bubmmorexa [TOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIAS CHIT»
KonTponbhas paboTa no remam:
39 «MexaHunueckoe JBHKeHue», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxenue cuimy, «CHUITbD)



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Jasnenue. CriocoObl yMEHbILICHUS U bubmmoreka [JOK
YBEJTUYECHUS JIABJICHUS https://m.edsoo.ru/ff0a20a6
bubnunoreka LIOK
JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a
34 . https://m.edsoo.ru/ff0a237
OT 00BbEMA, TEeMIIEPATYPBI 6
.. bubnunorexa LIOK
[Tepenada naBneHus TBEPILIMH TEIAMH,
35 https://m.edsoo.ru/ff0a25b
JKUJIKOCTSIMH M TazaMu. 3akoH [lackans 0
bubmnoreka IIOK
JlaBneHue B )KUIKOCTH U T'a3€, BRI3BAHHOE
36 . https://m.edsoo.ru/ff0a271
JIEHCTBUEM CHJIBI TSHKECTH 3
bubnuorexa [IOK
Pemenue 3amau o teme «/laBineHue B
37 https://m.edsoo.ru/ff0a282
JKUJKOCTH U Ta3e. 3akoH [Tackams» 6
bubmuorexa [JOK
38 CooOmarommecs COCyIbI https://m.edsoo.ru/ff0a297
0
bu6nuorexa [IOK
39 ['unpaBnuueckuit nmpecc https://m.edsoo.ru/ff0a313
6
40 ManomeTtpsl. [1opiHeBON KUAKOCTHBII
Hacoc
41 ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ bubmuoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHOe JTaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasnenus. OnbIT bubnuotexa [JOK

Toppuyennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubmmoreka [JOK
BBICOTHI HaJT YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. ATMochepHoe naBieHne Bu6muoteka [JOK
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
nasieHue"
. but6mmoreka [IOK
JleiicTBHE KUAKOCTH U Ta3a HA IOTPYKEHHOE
47 https://m.edsoo.ru/ff0a327
B HUX TeJ0. ApXUMeI0Ba CHIia 6
JIaGoparopHas padora «Onpenenenne
48 BLITanKI/IBzIOH_[epﬁ CHJIBI nef?cm FOLIIEHA Ha Bubmorexa ITOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKCHHOE B JKUKOCTHY
JlaGopaTopHas paboTa 1o Teme
bubmnoreka IIOK
«MccnenoBanre 3aBUCHMOCTH Beca TeJla B
49 . y https://m.edsoo.ru/ff0a351
BOJIE OT 00bEMa MOTPYKEHHOU B HKHUAKOCTh 4
YaCcTH TeJa» B}
bu6nuorexa [IOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatophas pabota "KoHcTpyrpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenwne 3agau no temam: «IInaBanue but6mmoreka [IOK
52 cynoB. Bo3nyxoruiasanuey, «/laBienue https://m.edsoo.ru/ff0a365
TBEPJBIX TEJI, )KUIAKOCTEH ¥ Ta30B)» 4
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B)»
bubnmnorexa [JOK
54 Mexanuueckasi pabota 4

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

but6mmoreka [IOK

55 MomnHocTth. EQUHHITBEI MOIMHOCTH
m FHIHL - https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccinenoanue "Pacuér MOIIHOCTH, 1
pa3BUBaEeMOM MpHU NMOABEME IO JIeCTHHIIE"
57 IIpocTeie Mmexanu3Mbl. Peryar. PaBHOBecue
CHJI Ha pblUare
PrIuaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlaGopaTopHas pabora <<}£/ICCJIp€I[F())BaHI/Ie 0.5 bubmorexa HOK
P . pHaA P ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
59 Pemenne 3amad mo Teme «Y CIIOBUS bubmnoreka IIOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoadurmenT mone3noro neicTBus
60 Mexanu3ma. Jlaboparopras pabora 0.5
«M3mepenne KIIJl HaKIIOHHOM MIJIOCKOCTH
61 Pemenue 3amau mo teme "Pabora, bubnuorexa [IOK
MortHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
bu6nuorexa [IOK
Mexannueckas sHeprus. Knnernueckas u
62 https://m.edsoo.ru/ff0a425
MOTCHIIMATbHAS SHEPTUS )
bu6nuorexa [IOK
63 3aKOH COXpaHCHHSI MEXaHUYECKOW YHEPTHH https://m.edsoo.ru/ff0a436
0
YPpOK-3KCIIEpUMEHT IO TEME
"JKCIEpUMEHTAJIBHOE OIIPEIECIIEHNUE
64 M3MEHEHNU KHHETUYECKON U MOTEHIINAILHON 1
DHEPTrUH MPU CKATHIBAHUU TEJA IO
HAKJIOHHOH IIJTIOCKOCTH"
65 Konrponsnas padora no reme «Pabora u



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

MOIITHOCTB. :‘)HepFI/IH»

66 PesepsHblit ypok. Pabora ¢ Tekctamu 1o

TeMme "MexaHnyecKkoe IBUKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
67 teMme "JlaBneHue TBEPABIX TN, KUAKOCTEN U
ra3zos"

but6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68 PesepBHbIi ypok. PaboTa ¢ TekcTamu mo

teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubmuorexa [JOK
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1 https://m.edsoo.ru/ff0a525
TIOITBEPIKICHHS 6
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Moaenu TBEpAOTO, KUIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISIPHO-
KMHETHYECKOU TEOpUH
bu6mmoreka [IOK
5 Kpucranmmaeckue u amopdnbie Tena 1 https://m.edsoo.ru/ff0a580
0
CMauuBaHue ¥ KanWLISPHOCTh bubmorera [JOK
6 P ' 1 https://m.edsoo.ru/ff0a553
[ToBepXHOCTHOE HATSAKEHUE 0
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMneparypsl O 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS YaCTHUII
9 Buytpennsis sneprusi. Cnocoobl H3MeHEHus 1 bubnuorexa [IOK

BHYTPEHHEHN SHEPrun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buasl Tenonepenaun https://m.edsoo.ru/ff0a641
2
Vpok-koupepenuus "[Ipaktuueckoe
11 anonwoi}mﬁ)&e TenJIOBLI.)IX CBOICTB BEIIIECTB bubmmorexa [JOK
B " https://m.edso0.ru/ff0a65c0
Y MaTEpUAJIOB B LEJISIX YHEProcOepeKeHHs
bubmuorexa [JOK
KonuuectBo Temnotsl. Y aenbHast
12 https://m.edsoo.ru/ff0a697
TEII0EMKOCTh 6
bu6mmoreka [IOK
YpaBHeHHe TEII0BOro OanaHca.
13 https://m.edsoo.ru/ff0a708
TemnooOMeH U TEIJI0BOE paBHOBECHE g
JlaGopaTtopnast pabota "HccnenoBanue
14 S[BJIG}E/H[ TI;HH0§6M€H3 MPU CMEIIMBAaHUU bubmorexa HOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueid BOJIBI
Pacuyer konnuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJIEISIEMOT0 UM
IIPH OXJIAXKICHUHT
JlaGopaTtopHast pabota "Onpezaenenue bubmorexa LOK
16 . \ https://m.edsoo.ru/ff0a6bb
yEJIbHON TEMJIO0EMKOCTH BEIIECTBA 0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBiieHne U OTBEpAEBAHUE bubnuorexa [JOK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TEeIIOTa https://m.edsoo.ru/ff0a71d
ILIABJICHUSI 2
19 JlaGopaTtopHnas pabota "Onpenenenne bubnuotexa [JOK

yI[CJ'IBHOfI TCIJIOTHI IJIABJICHU S HL,Z[a"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

[TapooOpa3oBaHue U KOHIACHCALIUS.

bubmuoreka [JOK

20
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJEHCALUH. bubmumoreka [IOK
3aBUCUMOCTb TeMIEPATypbl KUIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(EpHOTO JTaBJICHHS
Bnaxnocts Bo3ayxa. Jlaboparopuas pabota bubmunorexa [JOK
22 "OnpeneneHre OTHOCUTEIBHOM BIaKHOCTH https://m.edsoo.ru/ff0a762
BoO3Iyxa" 8
93 Pemienue 3a1au Ha onpeeneHue BIaXKHOCTH
BO3JIyXa
[IpuHtUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus
o5 KIIJI rennoBoro auraress. TenaoBeie bubmuorexa [JOK
JIBUTATENH U 3aIIATA OKPYXKAIOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPAILCHHs SHEPTUU
B TEIJIOBBIX MPOLIECCAX
[TonroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
27 "TermoBble saBieHUs. MI3MeHeHne bubmmorexa [OK
s | https://m.edso0.ru/ff0ag3f2
arperaTHbIX COCTOSIHMU BEIIECTBa
KonTponbhas pabota no teme "Tennossie
. bu6mmoreka [IOK
28 ABJIeHUs. MI3MeHeHHe arperaTHbIiX COCTOSTHUN
| https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 OnekTpusanus Tein. [[Ba pona
AJIEKTPUIECKUX 3aPsI0B
30 VYpok-uccnenoBanue "IneKTpu3anus Tei

WHIYKIWEN U IPU CONTPUKOCHOBEHUHN"



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH

bubmuoreka [JOK

31
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojie. HampspkeHHOCTD
32 DIIEKTPUUYECKOTO 1o, [IprHImin bubnnorexa LIOK
p P . https://m.edsoo.ru/ff0a8a0la
CYTEPHO3UINH IEKTPUUECKUX MOJIeH
33 Hocurenu snexkTpuyeckux 3apsaoB.
DneMeHTapHblIil 3apsa. CTpoeHue atoma
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpUMEHEHHUE CBOWCTB bubnnoreka [JOK
SJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cymecTBoBanus. MIcTOUHUKH bubmmorexa LOK
yi ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
37 JleficTBUSI DIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPHUYECKOTO TIOJISI Ha TIPOBOTHHUKH U 1
JUDJIEKTPUKH"
DNEKTPUUECKU TOK B METaJUIAX, KUJKOCTSIX bubmorexa HOK
39 ’ https://m.edsoo.ru/ff0a983
U Tazax
8
40 DJeKTpuvecKas Iernb U e€ COCTaBHbIC YaCTH
Cwuita Toka. JlabopaTopHas pabora bubmiorexa LIOK
41 Y Y 0.5 https://m.edsoo.ru/ff0a8bd
W3mepeHune u peryInpoBaHne CHITBI TOKa 5
42 DnekTpuueckoe HanpsbkeHue. BoasTmerp. 0.5 bubnuorexa [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

JlaGopaTtopHast pabora "3mepenue u
peryJupoBaHue HaNpsKeHUs"

https://m.edsoo.ru/ff0a9e14

CormnpoTuBieHUE MPOBOAHUKA. Y ICIBHOE

bubmuoreka [JOK

43
COIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast paboTta "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMTPOTUBIICHUS bubnnoreka HOK
MPOBOJHUKA OT €ro JUIMHBI, TUIOMAINA https://m.edsoo.ru/ff0aa738
NONIEPEYHOr0 CEUYEHUs U MaTepuana”
45 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKCHHUS. bubnunoreka [JOK
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Hccrnenoanue
46 3aBHCUMOCTH CHJIBI TOKA, UJYIIETO YEpe3 bubnunoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas paboTta "IIpoBepka npaBuna
48 CJI0’KEHHUSI HAPSKEHUH MpU bubnmnoreka [JOK
[IOCIEA0BAaTEIbHOM COEIMHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas paboTta "IIpoBepka npaBuna
49 JUTSt CII?IJ'IBI lioxai U na anienbiOM ’ bubmmorexa [JOK
prTap " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHne 3akoHa OMa bubnnorexa [JOK
JUISL PA3JIMYHOTO COEIMHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [IOK
PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA.
51 https://m.edsoo.ru/ff0ab12

3akon J[xoyns-Jlenma

4



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

59 JlaGopaTtopHnas pabota "Onpezaenenue 1 bubmuoreka [JOK
pabOTHI M MOIITHOCTH AJIEKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPpUUYECKHE LI U TOTPEOUTENN bubnunoreka [JOK

53 AIIEKTPUUYECKON 2HEPruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab66
3aMbIKaHUE 0
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe

54 "DnekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela bubnmoreka [JOK
U UX B3aumoacucTBus. ITocTOSHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUM TOK"

KonTponbHas paboTa 1mo Teme

55 "DrekTpuyuecKue 3apsabl. 3apsKCHHbBIC Tela bubnuorexa [JOK
U UX B3aumojaeucTBus. ITocTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"

56 ITocTossHHBIE MAarHUTHI, UX B3aNMOJICHCTBHE

57 VYpok-uccnenosanue "M3yyenue noueu 1 bubnuoreka [IOK
IIOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe nojie. MarHuTHoe noJie 3eMiiv u bu6mmoreka [IOK
€ro 3HadyeHue s )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose

59 3JIEKTPHYECKOro ToOKa MarauTHoe nosie bubmorexa [JOK

P https://m.edsoo.ru/ff0acld2
KaTYUIKA C TOKOM
[IpumMeHeHue 2IeKTPOMArHUTOB B TEXHUKE.
60 JlaGoparopHas padora "3yuenue neiicTBus 0.5 bubmorexa HOK
patop p yi \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
61 Hcnonp30BaHue 3JIEKTPOABUTATEIEH B bu6mmoreka [IOK

TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopHas pabora "KoHcTpyupoBaHue u

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

u3ydeHue padoThl dNIeKTpoaBUrarens"

Onpitel @apanes. 3aKOH NEKTPOMarHUTHOM

62 uHaykuuu. [pasuno Jlenna 1
OnektporeHeparop. CrocoObl MOTydeHUs
63 AIIEKTPUIECKON SHEPTUU. DIICKTPOCTAHIIUN 1
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DJIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"
65 KonTponbhas pabota no Teme 1 bubnuorexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHblii ypok. Pabora ¢ TekcTtamu 1o 1 bubnnorexa [HOK
teme ""TemnoBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepsHblil ypok. Pabota ¢ TekcTtamu 1o 1 bubnuoreka [IOK
teMe "I1oCTOSHHBIN ANEKTPUIECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblii ypok. Pabora ¢ TekcTtamu 1o 1
TeMe "MarHuTHbIC SBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe aBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUKEHUE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 IIpsAMosIMHENHOE PAaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBHKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpenenenue
7 CKO peHHf{) Ten'f pu aBHopCKO €HHOM 1 1 bubmorexa [JOK
YEROP PP . YErop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH T10 HAKJIOHHOM TIOCKOCTH
8 CBoOoiHOoe majeHue tei1. OnbITel [anmes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepwo, I/FI) gacToTa oopa eHHs[pJ};);I(HeﬁHaﬂ u 1 bubmorexa OK
proa patt ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpoCTpEeMUTENBHOE YCKOPEHHE 1



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

bu6mmoreka [IOK

11 [Tepserii 3akon HproToHa. BexkTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HerotoHa. bubnnoreka HOK
PaBHopelicTByOIIAsA criia https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Tpetuii 3akon Hertotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . I
Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenune 3anay no reme «Cuia ynpyroctu
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Chuta Tpenus https://m.edsoo.ru/ff0af738
bu6nmoreka [JOK
19 P
enieHue 3aaa4d 1no teme «Cusa TpeHus» httos://m.edsoo.ru/ff0afa2s
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau no teme "3akonsl HeroToHAa. bu6mmorexa [IOK
Cuina ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koupepennus "JIBuxeHnue TET BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ComHeuHas
cucrema). ["amaktuxu"
24 Pemenue 3amad mo teme "Cuma TsSHKECTH B bu6mmorekxa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

IlepBasg kocMHuUYeCKask CKOPOCTb.

bu6mmoreka [IOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOM TOUKH.
26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnunoreka [HOK
TBEPAOIO TENA C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ffOafe36
BpaleHus
27 MowmeHT cunsl. LleHTp TsKECTH
Pemenue 3agau o reme "MOMEHT CHITBI bubmorexa LHOK
28 \ ' https://m.edsoo.ru/ffob02b
LlenTp TsKECTH 4
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME bu6mmoreka [IOK
29 "MexaHU4YeCKOe JIBHKCHHE. https://m.edsoo.ru/ffob040
BszaumoneiictBue ten" 8
Konrtponpnas padora mo reme
30 "MexaHn4ecKkoe ABUKEHUE bubmmoreka LIOK
. A ) ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Umnynec Tena. Umnynse cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubnuorexa LIOK
P 4 o 24 https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIecTBUE
39 Pemenue 3agau mo Teme "3akoH coXpaHEHUS bu6nmoreka [JOK
uMmnysbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B [IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 M 0
CXAHITHECKAs paboTa H MOTIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuiibl TSHKECTH, CHITBI YIIPYTOCTH M bubnmnorexa [JOK

CHUJIBI TPCHUA

https://m.edsoo.ru/ffOb0db



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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https://m.edsoo.ru/ff0b0db8

|00

JlaboparopHas pabota «Onpenenenue
paboThI CHIIBI TPEHUS IPU PABHOMEPHOM

36
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MIOBEPXHOCTI
37 Cas13b sHepruu u padoTsl. [loTeHnnansHas
SHeprus
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnnoreka [JOK
COXPAHEHHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
KonebarenbHOe IBMIKEHUE U €T0 bubnmorexa [IOK
41 https://m.edsoo.ru/ff0b185
XapaKTePUCTUKU g
42 3aryxaromue KonebaHus. BelHyX1eHHbIC bubnuorexa [JOK
KosiebaHus. Pe3onaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NIpyKUHHBIM MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOIA
44 Kfne6aHHﬁ ())IT JKECTKOCTH MPY>KUHBI U ﬁacfm bubmmorexa [JOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienre SHEPTUU TPU MEXAHUYECKUX
KOJICOaHMSIX
JlaboparopHas pabota «Onpenenenue
46 qaCTopTLI Hpr[e Ifo a KoneGaiHII; MPYXKUHHOTO bubmmorexa [JOK
proa 24 https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 JlaGopatopHas pabora «IIpoBepka bubnuorexa [IOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

HE3aBHCHUMOCTH IepHoJia KojebaHuii rpysa,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»

https://m.edsoo.ru/ffOb197a

Mexaunueckue BoinHbl. CBOKWCTBA

48 MeXaHU4YeCKUX BOJH. [IpoosibHbIE U bubmmorexa LIOK
P https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI
B TBEpI0M Tene. CelicMuieckue BOTHBI"
50 3ByK. Pacmipoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
53 "
UH(Pa3BYK B IPUPOIC U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU pabOTE 1O TEME
54 "3akoHbI cOXpaHeHusl. MexaHu4eckue bubmmorexa [JOK
PAHCHID. https://m.edso0.ru/ff0b25f0
Kos1e0aHus U BOJIHBI
KonrtpomnsHas padorta no Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE IOJIE. bubnmnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepenius "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnoreka [JOK

BJ'IGKTPOMaFHI/ITHI)IX BOJIH OJIA COTOBOﬁ
cBs3n"”

https://m.edsoo.ru/ffOb2fe6
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VYpoxk-uccinenosanue "M3yuenne cBONCTB

bubmuorexa [JOK

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
P | https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TeledoHa
60 Pemenue 3a1au Ha onpe/ieieHUE YacTOTHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
bubmuorexa [JOK
DneKTpOMarHuTHast IPUPO/Ia CBETA.
61 . https://m.edsoo.ru/ff0b31d
CkopocTb cBeTa. BomHoBbIe cBoOicTBa cBeTa 0
Wcrounuku cBera. [IpsimonuneitHoe bubnnoreka [JOK
62 pacmipoctpaneHue cBeta. 3armenust CoHIa u https://m.edsoo.ru/ffOb365
JTyHbI 8
3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMCHECHHUE 3aKOHA OTPAKCHHUS bubmorexa LHOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Tpenominenue cBeTa. 3aKOH MPEIOMICHUS bubnnoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp30BaHre OTHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJIa TPENOMIIEHHUSI CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIe "BO3ayX-
crekso""
VYpoxk-koudepenuus "HcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuiia JUH3bI 1

https://m.edsoo.ru/ffOb3f2c
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bu6mmoreka [IOK

69 I1 eHue 300 i
OCTPOSHEE HIODPANCHHI B JHESAX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas pabota "Onpeznenenue bubmuorexa [JOK
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHJIIBI https://m.edsoo.ru/ff0b420
coOuparorie THH3HI" 6
7 Ypok-koHpeperuus "OnTudeckue JMH30BbIC bubnmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOc0a7e
bu6mmoreka [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 Ypok-koHpepenmus "ledextsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Hprorona. CiokeHre CrieKTpaibHbIX 1IBETOB bubmmorexa [JOK
' P t ' https://m.edsoo.ru/ffoc0f4c
Hucniepcus ceera
JlabopaTtopHas pabota "OMBITHI 11O
75 pa3lIoKEHUI0 OEI0T0 CBETa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Ypoxk-nipaktuky™m "BosHOBBIE CBOICTBa
76 CBeTa: JHCIIepCusi, HHTepPEePeHIINS U
mudpaxus”
77 OmneiTel Pesepdopaa v rmianerapHas Mojiemb bubnnoreka [JOK
aroMma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue v mOriaonieHrue CBeTa aTOMOM. bu6mmoreka [IOK
KBanrtsbl. JIuneiiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalirroieHne CrieKTpoB bubmmoreka [JOK
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https://m.edsoo.ru/ff0c1550

HCIyCcKaHus"
81 PanmoakTuBHOCTE U €€ BUJIBI bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
82
MOJICITb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe peBpatienus. M30Tombl bubmmorexa LIOK
A bespam ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3amayd o teme: "PagnoakTUBHEIE bu6mmoreka [IOK
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana
36 Ypok-koH(pepennus "PagnoakTuBHBIC bubnunoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ffOc1c58
88 OHeprusi CBsI3U aTOMHBIX si7ep. CBsA3b MaccChl bubnuorexa [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq o teme "SnepHsie peakiuu”
Peaknuu cuHTe3a U AeneHus saep. bu6mmoreka [JOK
90 "
Ucrounnku sueprun CoHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paguOaKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIE OPraHU3MBbI"
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
92 "DneKTpOMarHuTHOE MOJIE. bubnuoreka [IOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"
93 Konrponbnas padora no reme
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"DJIEeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

[ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK

94 . 1 1
paboTsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mmenue. Permenne

95 ACYETHBIX U KaYECTBEHHBIX 33/1a4 110 TEME 1 bubmmorexa [JOK
? " https://m.edso0.ru/ff0c2572

TerutoBble MpoLECCHI
[ToBTOpenue, o6o0mmenue. Pemenne
bubmuorexa [JOK
96 pacYeTHBIX U KaYeCTBEHHBIX 33]1a4 I10 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei”
[ToBTOpenue, o6o0mmenue. Pemenne

97 ACYETHBIX U KQUECTBECHHBIX 3a/1a4 110 TEME 1 bubmmorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, 0600meHNe. JlTabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06o6menue. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B 1 bubmmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ 1 bubmmorexa [IOK
tekctaMu 1o Teme "Konebanus u BOMHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o0ob6meHue. Padora ¢ 1 bubnnoreka [JOK
TekcTamu 1o Teme "CBeTOoBbIE sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o06ob6menue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuxa"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o ®usuka, 7 knacc/Ileppimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCTHIO "JIPODA"; AkiimonepHoe 00I1eCTBO
«3narensctBo «IIpocBemienue»

o ®usuka, 8 knacc/ [leppimkua A.B., O611eCcTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AKinoHEpHOE 00111ECTBO
«3narensctBO «lIpocBemienue»

o ®usuka, 9 xknacc/ [epeimkun A.B., I'yrauk E.M., O6mectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. bapanosa H.U. IIpenmernbie onummuansl 7 — 11 kinaccel. dusnka. —
Bousrorpan: Yuurens, 2015r.
2. Bonkos B.A. Tloypounsie pa3pabotku no pusuke 8 kiacc — M.: Bako,
2013r.
3. BosikoB B.A. Tloypounsiepazpabotku no ¢pusuke 9 kiacc — M.: «Bakoy,
2007r.
4. I'ennenmreitd J1.O., Kupuk JILA., I'ensdrat .M. 3agauu no pusuke c
IIpUMeEpaMHu pelieHus 3anad. 7 — 9 kmace. — M.: Unekca, 2013r.
5. I'pomuesa O.U. MeTonnueckoe nocodue no gpusuke Kk yueOHuky A.B.
[Téppimknna «®duszuka 7 knacey - «x3amen», 2022r.
6. I'pommena O.M. Metoauueckoe nocobue 1o ¢pusuke Kk yacoHuky A.B.
[Téppimknna «®duszuka 8 knacey - «x3amen», 2022r.
7. I'pomuiea O.U. MeTonuueckoe mocodue mo ¢pusuke K yueOHuky A.B.
[Téppimknna «®duszuka 9 knacey» - «x3amen», 2022r.
8. 'ogora 1.B. ®usuka 7 knacc. Kontpoasasie padbotsl B HOBOM dopmare.
— M.: «MlaTennekt-Lentp», 2012r.
9. Honras T.U., ITomosa B.A., Cadponor B.H., Xagarpsu 3.B..®@usuka 7 -9
kyacchl. TexHonornyeckas Kapra ¥ ClieHapuH YPOKOB Pa3BUBAIOILIETO
oOy4eHus, THTETPUPOBaHHbIE YpOKU. — Bonrorpaa: Yuurens, 2015r.
10. Kupuxk JI.A. CamocTosITENbHBIE M KOHTPOJIBHBIE PabOThI 7 Kilacc — M.
HMnexca, 2008r.
11. Kupuxk JI.A. CamocTosTeNnbHBIE U KOHTPOJIbHBIE Pab0ThI 9 Ki1acc — M.
Mnekca, 2011r.
12. Kupuk JI.A. Metoanueckue matepuansl 7 kitacc — M.: Unekca , 2003r.
13. Kupuk JI.A. Metoanueckue matepuaisl 8 kiacc — M.: Unekca , 2004r.

14. Ky3nenosa JI.H., Hosonokos H.II., Henames U.1O. ®enukc [Ipeamernas



Henens ¢puszuku B mkosne., 2007T.

15. JIebenesa O.U., I'ypeuxas U.E. IIpomexyrounas arrectanus. @usnka 7 —
9 xmacc. ®I'OC.. —M.: BAKO, 2013r.

16. Jlykammuk B.U., Meiinep B.M. , iBanoBa E.B. COopHuk 3a1a4 no ¢puzuke
it 7-9 xiaccoB 001eo0pa3zoBaTeIbHBIX yupexkaenuid.— [IpocBeienue,
2015r.

17. Mapon E.A. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a7aHus. — CaHKT-
[TerepOypr: Ilpoceemenue, 2007T.

18. Mapon A.E. KoHntponbHbie paboThl o pusuke: 7, 8, 9 KII.: KH. 1714
yuutensa. — M.: [Ipocsemenue, 2007r.

19. IToramuuk M.M. TpeGoBaHusi K COBpeMEHHOMY YpOKY. MeToaudeckoe
nocooue.-M.: I{entp negaroruueckoro oopazonanus, 2008r.

20. dageena A.A., Hukudopos I'.I'., lemomosa M.1O., OpioB B.A. ®usuxka.
[Inanupyemsble pe3ynbrathl. CucteMa 3aanuid. 7 — 9 kiaccsl: mocodue
I yuuTenel o01eo0pa3oBaTebHBIX OpraHu3amnuii — M.:
[Ipoceemenne, 2014r.

21. ®omunnuena N.1O. Metoanueckoe nopTdoinno yautens GU3uku. —
Bousrorpan: Yuurens, 2013r.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
1. Aaumarnus ¢pusmdeckux nporecco http:physics.nad.ru

2. buomoteka L{OK https://urok.apkpro.ru/

3. Karayor ccbutok Ha pecypchl 1o gusuke http:www.ivanovo.ac.ru/phys
4. JlaboparopHubie paboTsl 1o ¢usuke http:phdep.ifmo.ru

5. OOyuaroriue mporpammsl o ¢usuke http:www.history.ru/freeph.htm
6. Poccuiickas aiekTponHas mkosa https://resh.edu.ru/

7. Yau.py https://uchi.ru/

8. dusnyeckast sumknoneaus http://www.elmagn.chalmers.se/%7eigor
9. lludporoit oOpazoBaTeabHbIN pecype M mkoa AKmace
https://www.yaklass.ru/



