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INOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMI0 U3YYECHHS
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SBISIETCS  CUCTEMOOOPA3yIOIMMM JUIsi  €CTECTBEHHO-HAYyUHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O0pa3ibl NPUMEHEHHsS] HAYyYHOTO METO0Ja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJAraeT OBJAJCHHUE
CJICIYIONTUMH KOMIETECHTHOCTSAMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeJIbCTBA JIJISl OJIy4EHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B



oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTENbHBIE TPOTPAMMBbI, YTBEPKIEHHOW pelIeHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3uKu:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4CHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHpoBaHUE TPEACTABICHUN O POJu (GU3UKU ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIIHNX 3a1ay:

NpUOOpPETECHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

MpUOOpPETEHUE YMEHUN OMMCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIONATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UHpOpMaIend (PU3NIECKOTO COACpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
c (GU3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemno).



[Ipennaraemslii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Pazgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemHocts n3mepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmoaeMoro apieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPsl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmpeneneHne LEHbI IeEHUs LIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mepeHue pacCTOSAHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl NpH MNOMOIIA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJibIlle BhICOTa
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HaOGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO IPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBneHne uHEpUUM. 3aKOH HMHEPUUHU. B3aummopaeicTBHEe TeNn Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBUE IJIaBaHMs TeIN: TUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBmio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

A A T o

N



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUMAJIbHAS DHEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOEHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHUSI.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOpaHusl.

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

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenune nuddysun.

HabmtoieHue siBieHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3meHeHnue namieHUS Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJakieHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOTHl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OnbITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBHCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

HaOmronenne wW3MEHEHMsT BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TeruIonepeaayr ¥ paboThl BHCITHUX CHJI.

HccnenoBanre SBISCHUS TEIUIOOOMEHA TP CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSTHUS MEKY TEIAMH).



OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mods. [lpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3Ha4€HUE I )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa poa 3JIEKTPUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst MHAYKITHS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHue 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.

L X N ok wN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBre TOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIONCHUIO DICKTPU3AIMM TEl HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHHUe CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MpU TOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEILHOM COCIUHEHUHU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

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

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB IPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 K/TACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHE. MarepuanpHas Touka. (Cucrema OTcYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiIMHEHOe nBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuma. IlepBas xkocMmuyeckasi CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.



o vk~ w

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTENILHO KaOuHeTa (QU3UKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU TIPU JBHKEHHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JABUKEHUS
HIapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHI CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
HCIIOJIb30BAaHUEM HEMOABMKHOI'O U MOJIBMIKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHusI 1 BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOaTeIHHOM JABUKCHHH.

3aryxaromue — kojeOaHus.  BeIHyXkAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHppa3ByK u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.
PacnpoctpaHnenuie npo0ibHBIX 1 MOMEPEYHBIX BOJH (HA MOJCIH).
HaoOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenne 4acTOTHl U IEPHO/Ia KOJICOaHHH MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

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

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoja csera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOAX.

Jluaza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToanmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKoCTh H
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

W X N A WN e

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOIO Jiydya OT yrJia
MaJICHUS.



2. M3ydeHue xapakTepUCTUK M300paXEHUS MPEIMETa B IIJIOCKOM 3€pKaJe.

3. HccrnenoBanne 3aBUCHUMOCTH yTJIA MPEJIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoiei
JINH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u mianerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJ0BOTO U MAacCOBOrO YHCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenusd siaep. Ucrounuku 3Heprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroaeHue CIUIONIHBIX U JUHEWUYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TPEAHA3HAYEH JJISI CUCTEMATH3alUN
U 0000mIeHHs  TOPEIMETHOrO  COAEpKaHWA U OMbITa  JICSITENbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHUH BCETO Kypca (PM3HKH, a TAKXKE I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.



[Ipy n3ydyeHUM AAHHOTO MOJIYJIS PEANU3YIOTCSA U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOAbI U TEXHUKH, OBJIAJECHUE YMEHMSIMH OOBSICHATH (PU3NUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapakTep NAHHOIO paszeiia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBaHUS (DU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHHS M COXPAHECHMS BCEX M3BECTHBIX BHJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITIPOT'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMUpoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B

YacTH:

e 1) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

e — MNPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKol HayKH;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOI0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOLIECTBEHHO 3HAYMMBIX
M O3TUYECKHX MpoOJieM, CBSA3aHHBIX C TNPAKTUYECKUM MPHUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AEATEIBHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIHPHUATHE ICTETUYECKUX KAYECTB (PM3MUECKOM HAyKH: €€ TapMOHMYHOIO
OCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e — OCO3HAHHE LEHHOCTH (UINYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEWILIEW COCTAaBJISIOIICH
KYJbTYPHI;

e — pa3BUTHE HAYYHOW IFOOO3HATEITHLHOCTH, MHTEpPECa K HCCIEeN0BATEIHLCKOU
JNEATEIBbHOCTH;

e 5) ¢opMupoBaHus  KYJbTYPbl 3A0POBbS MU  3MOLMOHAJIBHOIO
Os1aromoJry4ust:

e — OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYAOBaHHEM B
JOMAIIIHUX YCIIOBHSIX;

e — c(hOpMUPOBAHHOCTh HAaBBIKA peQIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4eaoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:



— AKTUBHOE y4YacTH€ B PEHICHUU IPaKTHYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE U (DU3NUYECKHUX
3HaHWM;

— HUHTEPEC K MPaAKTUUECKOMY M3YYCHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NpUMEHEHUE (PU3MYECKUX 3HAHUU JUIsl pEICHHs 3a7ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOLIEH CPEbI;

— OCO3HAHHE TJI00ATBHOTO XapaKTepa AKOJOTHMYECKHX MPOOJIeM M MyTel ux
pellIeHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSAAM COLUMAJIBLHOM U NPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJCHCTBUHU TIPHU BBIMOJHEHUH HCCICIOBAHUM |
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

— TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MNPaKTHYECKYIO
NESITEIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HClie (POPMYIUPOBAThH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

— IUJIJAaHUPOBAaHHWE CBOCTO DPAa3BUTHUS B IPHOOPETCHUU HOBBIX (PU3MUESCKUX
3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

— OILICHKAa CBOMX JCUCTBMM C Y4E€TOM BIMAHMSA HA OKPYKAIOUIYI0 Cpeny,
BO3MOKHBIX TJ100aJIBHBIX TTOCIIECICTBHUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe oCBOEHHsI TporpaMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOIO

oO1ero o6pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHbBIC NEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.



ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKALMU, OCHOBAHUS AJIs
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISATh MPUYMHHO--CJIEICTBEHHBIE CBSI3M NPH HU3YyYEHUU (PU3NUYECKUX
SBJICHMH W MPOLIECCOB, J€1aTh BBIBOJIBI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIFOUEHHH, BBIIIBUTAaTh THIIOTE3bl O B3aUMOCBA35IX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BHIOOp HambOojee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOJEHUS, OIbITA, UCCIIEI0BAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI W 3alpOChI MPU TTOUCKE H
otOope WHGPOPMAIMKM WIM JaHHBIX C y4E€TOM MPEMIOKCHHOM Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTABICHUS
uHQoOpMaAIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJadyd  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Je OOCYXJEHHs y4eOHOro MaTepuana, pe3yjbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOIl TEMBI U



BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHWE 3a/Jadyd W TOJJCp KaHHE
O1arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMH JPYTHMX YYaCTHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHH;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTaThl BRIMOJHEHHOTO (DH3UYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIyaIbHOH pa0OThl MpHU PEIMICHUH KOHKPETHOW (HHU3HUYCCKOM
poOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIHHOCTH, OPTaHU30BBIBATH JICUCTBUS
mo e¢ OCTIKCHHIO: pacHpeleisaTh POJH, OOCYKIaTh MPOIECCH H
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAa4€CTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIMpPABICHUIO W KOOPJAWHHPYS CBOU JCHCTBUA C APYTHMH
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PEIieHUsT (PU3MUECKO 3aJaun W
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEMJIarath IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pelieHUud (PU3NUECKUX 3a]1a4 WUIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

NPEAMETHBIE PE3YJIBTATHI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHaOIIUXCSl YMEHHUIA:

UCIIOJI30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOJAECUCTBYIOIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBiIeHUS (qudQy3us, TEMIOBOE ABUKEHHE YacTHIl BELIECTBA,
PaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWXXEHHUE, HWHEpLUUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, Meperaya AaBJICHUS TBEPABIMU TeJIaMH, >KUIKOCTAMH H
razamy, arMocepHoe JaBi€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJIETISITh CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SBICHUS, UCIIONIb3YS
¢usznyeckue BeTMUUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEUYO CHIIBI,
MOMEHT CHJbl, KO3()()HUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI SHEPrus), MpU ONUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HUCHOJIb3yeMbIX  BEJIIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cul (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIo paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH U CBOICTBA TEJl, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOICTB TEJI: dbopmMyIUpoOBaThH MIPOBEPSIEMBIC
IPEIOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000pyA0BaHus,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATD MPSMbIE W3MEPEHUS pACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl Tela OT BPEMEHM [BHXKEHUS TENa, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU



OT IUIOTHOCTH TeJla, OT TNIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUI
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl U TpadUKOB, JENaTh BHIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYEHHOE B JKHIKOCTH TeNo, KOd()(PHUIMEHT MONe3HOro AeWCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjia TEXHUKU 0€30MIaCHOCTH P paboTe ¢ 1a00paTOPHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedueHust 0€30MacHOCTH TpU oOpaIreHn ¢ mpubopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPY KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WMIM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HHPOPMALMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUU (HU3HUECKOTO CONEPKaHUSA, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, NIpPU H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJadaMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JAEUCTBUM, aJ€KBATHO OILICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kijiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUUECKOE T10JI€, MPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITWs, TUIaBJICHUE, KpHUCTa/UIM3alusa (OTBEepJeBaHHUE), KHUIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHAYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucjie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCoB, pOJdb MAarHUTHOTO TMOJSA JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHUH;



ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJBbHAS BIIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsii,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
($u3NYECKUN CMBICIT HCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYJISPHO--KHHETUYECKON TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHMS DHEpPrud, IpPHU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIlMChIBaTh €r0 MaTeMaTHYeCKOoe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIibl, cBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX [JIs  peIIeHUs 3aJauyd, BbIOMpaTh 3aKOHBI U  (OpPMYIIBI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIIECJOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
MIPOBEJEHUS UCCIIE0OBaHUs, J€J1aTh BBIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
($uznyecKuX CBOWCTB TeN (KaNMUJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYYEHUHU OT LBETa H3Iyyarolled (MOrJIONIAroNIeil)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIomEAaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
poBepsieMbIe MPEATONI0KEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (PU3UUYECKUX BEIUYHUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOU[AJAH IONEPEYHOro
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJIO)KEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIE€Iysl MPEIIOKEHHON MHCTPYKIUU, U
BBIUMCIISTh 3HAUCHHE BEJINYUMHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB JEHCTBUA HU3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIAKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUYECKUX
Lenen ¢ nociaeAoBaTeNIbHbIM U MapauleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecrieyeHusi 0e30MacHOCTH MPHU OOpaIleHUH ¢ MPUOOpamMu H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POpPMALIMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHET, BialeTh NPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
0000mass wuHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COllep)KaHUsl, B TOM 4YHUCJIE MYOIMYHO NPEACTABIATh PE3YyJIbTaThI
MPOEKTHOM WJIM HMCCIEAOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAaThb COOCTBEHHBIM BKJIAI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCIICTBUE,
MPOSIBJISISI TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CHEKTpPbI MCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE, CBOOOJIHOE
naJicHUE Tel, pABHOMEPHOE JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarlollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHUE
CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IPWINBBI U OTIUBHI, ABMKEHUE MIaHeT COJTHEYHOU CHCTEMBI, PpEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHUE Jy4d, PAJUOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOIMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIOJIb3YS
¢usznyeckue BETUYMHBI (CpeHSSi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUs, BeC Tela, HMIOYJIbC Tejld, HWMILYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYXKUHBI, KHHETHYECKas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHbBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, I10KA3aTelb MPEIOMIICHUS CPENbl), P OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXPAaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
ABJICHUI, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELIECHUs, TPOBOJUTh PACUETHl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh NPAaBWIBHOCTh NOPsAJKA
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
bu3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPaHEHHUsl PHEPruH, 3aBUCHUMOCTh NEpHUoAa KojeOaHUW Npy>KMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpOCTPAHCHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle M CBOMCTB M300pa)keHusi MpeaMera B coOuparouiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOJIUTH NPU HEOOXOIMMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpEenessis
cCpeqHee 3HAUYCHHE U3MepsAeMOill BelauuuHbl ((POKycHOE paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);



IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
WCIIOJB30BaHUEM MPSIMBIX H3MEPEHHI (3aBUCMMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NaJicHus): [UIAaHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb M YCKOPEHHE Tella MpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Cuja coOuparomeid JIMH3bI, pPaJAHMOAKTUBHBIN  (HOH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUEHHE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MacHOCTH IIPU padoTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO SI/1pa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
CIUZOMETP, MATYMKW TIOJOKECHUSI, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX IMPOIECCOB
IpU pelIeHUH Yy4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300paKEHH B IJIOCKOM 3epKajie U cOOUparomien JuH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU Il oOecrieueHrs 0e30MacHOCTH MpU oOpalleHuu ¢ nmpudopaMu U



TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOILHBIE pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPYKAKIIEr0o MUpa
bu6mmoreka [IOK
11 Dusnia - HayKa 0 NpUpOC 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PUIMHCCKUE BETHIMHEI 2 2 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 bubumorexa [IOK
' https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHavasibHbIE CBeIE€HUS 0 CTPOCHUH BelllecTBA
bubmuorexa [JOK
2.1 Crpocnue BemecTsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 2 bubnnoreka [JOK
' BEIleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 bubmiorexa HOK
' https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bu6mmoreka [IOK
31 MexamHu4eckoe JBIKeHHE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Mrepuus, macca, I10THOCTS 4 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Brpt cun 14 1 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB



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

41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Hasenue KuaKoCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe faBnenne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexa [JOK
5.1 Pabora 1 MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocrbie mexanu3mbl 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 Mexannieckas sneprus 4 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 17



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 2 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 2
SAMMOAICHCTBHE TET 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoxka Koutponbubie  IIpakTudyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
Pa3znen 1. ®usuka u eé poJib B NO3HAHUHU OKpY:Karomiero mupa (6 1)

1 ®u3nka — Hayka o npupoje. SIBienus 1

MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1

dusnyuecKkre BeTUYUHBI U UX
3 u3mepenue. Jlaboparopnasi padora 1 1

Ne 1 «Onpenesienne meHbl JeJ1eHUs

H3MEPHUTEJBLHOr0 Mpudopa»

Ypok-uccnenosanue «l3mepenue
4 TeMITepaTypbl TPU TTOMOIITH 1 1

AKHUJKOCTHOTO TEPMOMETpA U JaTunKa

TEeMIIePaTypbI»

MeTo1bl Hay4YHOTO MTO3HAHHUS.

. bubmuorexa [JOK
5 Onucanue GpU3NUECKUX SBICHUM C 1
. https://m.edsoo.ru/ff09f72a

MTOMOLIBIO0 MOJIENEH.

VYpok-uccnenosanue «lIposepka
5 TUIOTE3bI: JaJTbHOCTD MOJIETA IapUKa, 1 1

IMYIIECHHOI'O TOPU30HTAJIBHO, TEM

OoJpIIIe, YeM OOJIbIIIe BBHICOTA ITYCKay

Pasnen 2. [lepBoHayanbHbIe CBeleHUS 0 CTPOCHNH BelecTBa (5 1)



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAIOIIHAE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUe HCKp p https://m.edsoo.ru/ff09fe0a
BEIlECTBA
BIDKEHUE YaCTHI[ BEI[ECTBA.
8 Jziaﬁo aTopHada padora Ne2 «OneHka bubmorexa LHOK
patop p - 1 https://m.edsoo.ru/ff0a013e
AHAMETPa aATOMAa MeTO0M PS/I0B»
VYpoxk-uccienoBanue «OMnbIThI IO
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oBy
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEeHNE 110 pa3aeny bubnuorexa [JOK
«IlepBoHauagbHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEILIECTBA»
Pa3nen 3. /IBu:xenne u B3aumojeiicreue tea (21 u)
MexaHnuecKoe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 CkopocTthb. ETUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH OBUKEHUS bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa HHEPTHOCTH
15 ten. JlabopaTropHast padora Ne3 bubmuoreka [IOK
«H3MepeHne Macchl Te1a HA https://m.edsoo.ru/ff0a0c10
PHIYAKHBIX BECAX)
16 IInotHOCTH BemecTBa. Pacuer macchl 1 bu6mmoreka [IOK
00BEMA TeNA 110 €r0 INIOTHOCTH. https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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JlabopaTopnasi paGora Ne4
«H3mepenune od0bema Tesia»

JlabopaTopnasi pabora NeS

17 «OmnpenesieHue IVIOTHOCTH TBEPOTO
TeJaay
18 Pemenne 3agau o teme «llnmoTHOCTH bubnuorexa [JOK
BEILIECTBAY https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka.
JlabopaTopnasi padora Ne6
20 «HM3yyeHue 3aBUCHMOCTH
pactsikenus (1edopmannn)
NPY’KUHBI OT MPUJIOKEHHOH CHIIbD)
21 SIBnenune TaroreHus. Cuja TSHKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3a1a4 1o TemMe «CHita TSHKeCTHY
93 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnuoteka [JOK
dusnuecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HAPABIEHHBIX
26 10 OJTHOM MPSIMOM. bubmmorexa [TOK
N https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAs CHIT
27 Pemrenue 3amay mo reme



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

"PaBHoneiicTByromas cui"

28

29

30

Cuna tpenus u € Bubl. TpeHue B
MPUPOJIC U TEXHUKE

JlaGoparopHasi padora Ne7

«HM3yyeHue 3aBUCMMOCTH CHJIbI

TPEHHUS CKOJIbKEHHUS OT CHJIbI 1
JAaBJICHUS] M XapaKTepa

CONMPHUKACAIOUIUXCS MOBEPXHOCTEI)

Pemrenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenue 3amau mo remam: «Bec
tenay, «['paduueckoe n3o0pakeHue
cuy, «Cunbby, «PaBHOAEHCTBYOIIAs
CHII»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KountpoJabHnas paéora no remam:
«MexaHHYeCKOe IBUKEHUEY,

«Macca, II0THOCThY», «Bec Tejay, 1
«I'padguyeckoe n3o0paxkeHue CHI»,
«Cuabby

Pasznea 4.

33

JlaBjieHue TBEPABIX TeJ, KUAKOCTeH U ra3oB (21 4)

Hasnenue. CriocoObl yMEHbIICHUS U 1
YBEJIMUEHUS 1aBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBienue raza. 3aBUCUMOCTD
JIaBJICHUS Ta3a OT 00bEMA, 1
TEeMIIEPaTypPhI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaya naBieHust TBEPABIMU
TeJNaMH, JKHJIKOCTAMH U razaMu. 3aKoH 1
ITackans

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JICICTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBpienue B bubmuorexa [JOK
JKUIKOCTH U ra3e. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'uapaBiuueckuii mpecc bubmmorexa LIOK
ApaBit p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
JKMJIKOCTHBIN HAacOC
ATtMmocdepa 3eMIu ¥ IPUIUHBI €€ bubnuorexa [JOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe pasrenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 aEJI/IIelp{III:I/Is[ oTTBB;ZIOTj)HF; OBHEM bubmmorexa LIOK
s AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE HA Pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgaud no reme "
AtmoctepHoe naBieHue"
JelicTBue ®UIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
48 JlabopaTopnasi paGora Ne8 bubnuorexa [IOK

«OmnpenesieHHe BITAIKMBAKOLIEH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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CIWJIbI, 1€ CTBYIOLIEH HA TeJIO0,
NMOTpPY:KeHHOE B JKUIKOCTh»

JlabopaTopHas padora Ne9 no teme
«HccnenoBanme 3aBUCUMOCTH Beca

49 TeJa B BOJE OT 00hLEMA bubmorexa LHOK
. https://m.edsoo.ru/ff0a3514
NOTPY>KEHHOH B KMJAKOCTH YaCTH
TeJa
bu6mmoreka [IOK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopnas padora Nel(
51 «KoHcTpyupoBanme JOIKH U
onpeaejieHue eé
rpy30NMoAbEMHOCTI)
Pemenue 3amau no remam: «llnaBanue
59 cynoB. BoznyxonnaBanuey, bubnuorexa [JOK
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTtpoabHas pabora no reme
53 «J/laByieHMe TBePABIX TeJl,
JKMJIKOCTEH U ra3oB»
Pa3pnen 5. PaGora u momHoCTh. JHeprus (15 4)
bu6mmoreka [IOK
>4 Mexarmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MonmsocTs. ExuHuIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenopanue «Pacuér
56 MOIIHOCTH, Pa3BUBAEMOI pU

NMOoABEME I10 JIECTHULIS)



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

S7

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

58

Preruaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTopHas padora Nell
«HccnenoBanue ycaoBuii
PaBHOBeCHSI pbIYyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

60

61

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBECHSI pbIYara

Koaddurnment none3noro aecTpus
Mexanusma. Jlaboparopuasi padora
Nel12 «M3mepenne KII/I Hak/10HHOM
IJI0CKOCTH»

Pemenue 3agau mo reme «Pabora,
MomHocTh, KIT/I»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas SHEpIusl.
Kunerndeckas u noTeHIaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
«IKCIIEpUMEHTAIILHOE ONPEIETICHUE
W3MEHEHUs KUHETUYECKON 1
MMOTEHIMATIBHON SHEPTUU IPU
CKaTBIBAaHWUM TeJIa 110 HAKJIIOHHOH
MIJIOCKOCTH

KonTtpoabnas pa6ora no reme
«PaboTa 1 MOIIHOCTH. JHEPrUs»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



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

o Teme "MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/ff0adee6

67

68

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "JlaBnenue TBEPABIX TE,
JKUIKOCTEH U ra3oB"

PesepBHbIit ypok. Pabora ¢ Tekctamu

o teMe "Pabdorta. MOIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

17

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. TensoBbie siBjieHus (28 1)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHUU U X OIBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEpIOTO, KUAKOTO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOKCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIAPHO-KUHETUUECKONU TEOPUH
bu6nmoreka [JOK
5 Kpucranmmmueckue u amopdHbIe Tea 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TeryoBoe paciiupeHue 1 cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHKEHHS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [JOK

10 Buast Tenonepesaty https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IIpakTrueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

KonuuecTBo TemnoTel. Y nenbpHas

12 TEIJIOEMKOCTh. Y PABHEHUE TEIIIOBOTO bubnuorexa [JOK
Oananca. TerrooOMeH U TEIIOBOE https://m.edsoo.ru/ff0a6976
paBHOBeECHE
Jlaboparopnasi padora Nel

13 "UccaenoBanue siBJeHUs bu6mmoreka [IOK
TenJa000MeHAa NMPU CMEeIIUBAHUH https://m.edsoo.ru/ff0a7088
X0JIOTHOM U ropsiueii BoabI"

Pacuer konndecTBa TEIIOTHI,

14 HEO0OXOIMMOTO JIJIs HarpeBaHUs TeJa ngﬁ;&t;;gﬁ}; 026298
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN
JlabopaTopnasi padora Ne2

15 "OnpenesieHue yaeJbHOH
TeNnJI0eMKOCTH BelecTna'

Kontpoabnas padora Nel

16 «TenuoBblie siBjienusi. U3MeHeHue ngg;ﬂ?}fg;gﬁ}lfma 6bb0
arperaTHbIX COCTOSIHUIA BelecTBa'

17 OHeprus TomMBa. Y ieibHasi TeNjaoTa bubnnorexka [JOK
CcropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBAHNE

18 KPHUCTAJUIMYECKUX TeJ. Y AeabHast bubmmorexa LOK

TCIIJIOTA ITJIaBJICHU A

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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JlabopaTopnasi paGora Ne3

19 «OmnpenesieHue yaejJbHOM TENJI0THI bubmorexa [IOK
https://m.edsoo.ru/ff0a72fe
MJIABJIEHHS JIB12)
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
91 apooOpa3oBaHus U KOHICHCAIIUH. bubnnoreka [HOK
3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUSI https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EPHOTO JTABIECHUS
Buaxxnocts Bozniyxa. Jlaboparopnas
99 pabora Ned4 «Onpenesienune bubnnoreka [JOK
OTHOCHTEJIbHOH BJIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXa»
93 Pemenue 3a1ay Ha onpeeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHuUnIBl pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuHna.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuraTessi.
25 TennoBbie IBUTATENH U 3aIUTA bubmmorexa [JOK
o https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbl
26 3aKOH COXpaHEHUs U IPEBPALLICHUS
SHEPIHH B TEIUIOBBIX MpOIEccax
[ToaroroBka K KOHTPOJIBHOU paboTe
97 1o TeMe ""TerioBbIe SBICHUS. bu6mmorexa [IOK
H3mMmeHeHue arperaTHbIX COCTOSSHUM https://m.edsoo.ru/ff0a83f2
BelecTna"
28 Kourpoabnas padora Ne2 no teme. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

HN3meHeHMe arperaTHbIX
«Ten1oBbIe ABJICHUS COCTOSTHUIA
BeIeCTBA»

https://m.edsoo.ru/ff0a86ae

Pazjen 2. DiekTpuyeckne u MArHUTHBIE siBJeHust (40 1)

OnekTpusanus Tei. [[Ba pona

29 1
INEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "dnexkTpusanus
30 TeJ UHIYKIHEH U pu 1
COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKEeHHBIX TEIL. 1 bubnnoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOoJe.
32 HanpsxeHHOCTh 31EeKTPHUYECKOTO 1 bubnnoreka [JOK
nosist. [IpuHImn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocutenu snekTpuieckux 3apsaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue 1
aToma
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH 1 bu6mmoreka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npuMeHeHNE 1 bubnuoreka [IOK
CBOWCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cyiiectBoBaHusl. MicTouHuku 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKA
. bubnmnoreka [JOK
37 JleicTBHS 2IEKTPUUECKOT0 TOKA 1 https://m.edsoo.ru/ff0a96h2
38 Ypok-uccnenosanue "Jlelicreue 1



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

AJIEKTPUUECKOTO MOJIsI Ha TPOBOHUKHI
U TUDJIEKTPUKH"

DJIIEKTPUUYECKHI TOK B METaJlIaX,

bu6mmoreka [IOK

39
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas LUenb U e€ COCTaBHbIE
YacTH.
Cuna toka. Jlaboparopnas padora
41 Neq4 "U3mepeHue U peryJiMmpoBaHue 0.5 bubmmorexa [JOK
: P perysup ' https://m.eds00.ru/ff0a8bd6
CHJIBI TOKA"
DNeKTpUUECKOoe HaMpsKEHHE.
42 Bonsr™merp. JlaGopaTopHas padora 05 bubnuorexa [JOK
Ne§ "U3mepeHue u peryJiMmpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsKeHus"
ConpoTuBieHHE IPOBOJHHKA. bubnuorexa [IOK
43
VY 1espHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnasi paGora Ne 6
""3aBMCHMOCTBD JJIEKTPUYECKOI0
44 CONPOTHUBJICHHS I OBI()) HHUKA OT ero 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JAJUHBI, IJIOMIA TONEPEYHOr0
ceyeHMs M MaTepuasa'
3aBUCHUMOCTh CHIIBI TOKA OT
45 HanpspkeHus. 3akodH OMa J1s ygacTka bubmorexa HOK
P ' Ay https://m.edsoo.ru/ff0aad4a
enu
JlabopaTopnasi paGora Ne7
"HccaenoBanne 3aBUCHUMOCTH CHJIbI
& Bu6miorexa IIOK
46 TOKa, MIAYLIEro Yepe3 pe3ucrop, oT 1

CONPOTHBJICHUSI PE3UCTOPA U
HANpPsKeHus1 Ha pe3ucrope"

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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IlocnenoBarenbHOE U napaujiCJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlabopaTopnasi paGora Ne8
"IIpoBepka npaBuJia CJI0KeHUs!

b K
wanpsweuni npu oo ioeass
NOCJIeI0BATEIHLHOM COeMHEHHT T '

JABYX pe3ucTOpoB'
JlabopaTopnasi padora Ne9
49 "IIpoBepka npaBuJia Il CHJIbI bubnuorexa [IOK
TOKA NMPH NAPAJLIeJIbHOM https://m.edsoo.ru/ff0aadle
cOeJUHEeHHH Pe3uCcTOPOB"
Pemenue 3a1ay Ha IpuMeHEeHHE Eub OK
50 3akora OMa i Pa3IMgyHOTO nommoreka L
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO bubnnoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTopnas padora Nel(
bu6mmoreka [IOK
52 "Onpenesieane padoTsl 1 _
MOMINOCTH 21eKTDHYECKOTo ToKa" https://m.edsoo.ru/ff0ab3e0
DIeKTpUUECKHE e U MOTPEOnTeNN Eub OK
53 AIIEKTPUUYECKON YHEPTUH B OBITY. nommoreka L1
K https://m.edsoo.ru/ff0ab660
OpPOTKOE 3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbI.
b K
>4 SApMKEHHEIC T/ M X htlfr?sﬂlpllr(:lT:;(sz? rC:/fanbd2c
B3aumoaercTaus. [1oCTOAHHBIN — :
ANIEKTPUYECKHUI TOK"
bubnmnorexa [JOK
55 KonTpoJsbHas paGora no teme i

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

"JyeKTpuYecKHe 3apsabl.
3apsikeHHbIE TeJIa U UX
B3aumozaelcreud. [locTroasHHLINA
3JIEKTPU4YeCKHid TOK"

ITocTossnabIE MAarHuThbl, UX

56 N
B3aUMOIEUCTBUE
57 VYpoxk-uccienoanue "M3yuenue 1 bubnnoreka [HOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MarouTHoe I10j1e
bu6mmoreka [IOK
58 3eMIu U ero 3Ha4YeHue JJIsd )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
OmneiT OpcTena. MaruuTtHoe nose
59 SIIEKTPUUECKOT0 TOKa MarHuTHoe bubmmorexa [TOK
P https://m.edsoo.ru/ff0acld2
M0JIe KaTyIIKA C TOKOM
[IpuMeHeHue >1eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubnuoreka [JOK
"N3yuenune neicTBUS MArHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI Ha IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIH IOCTOSTHHOTO
Toka. Ucrons30BaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX
61 CTPOMCTBAX U HA TPAHCIIOPTE bubmorexa LHOK
yerp P pre. https://m.edsoo.ru/ff0ac86c
JlabopaTopnasi padora Nell
"KoHcTpynpoBaHue U H3y4eHue
padoThI dy1eKTpoABUTaTE A"
Omnbrter @apazes. 3akoH
62 ANEKTPOMArHUTHON MHTYKIIHH.

[IpaBuno Jlenna



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

63

Onexrporerepatop. CriocoObt
TIOJTYYCHUS DIICKTPHUECKOW IHEPTUH.
DJIEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHU

64

[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIeKTPUUECKHE U
MAarHuTHBIC SIBJICHUS "

65

66

67

KonTpoJsbHnas pabora no teme
"JileKTpUYeCKHe U MATHUTHbIE
siBjieHus "

PesepBHelit ypok. Pabora ¢ Tekctamu
1o reme "TernsoBsbie sABICHUS"
PesepBHelit ypok. Pabora ¢ Tekctamu
1o teme "[locTostHHBII
SJIEKTPUYECKUM TOK"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprublit ypok. PabGota ¢ Tekctamu
o teme "MaraurtHeie sBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoububle IIpakTHyeckue Aara mupposkic
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI pecypeni
Pa3nen 1. Mexannueckue siBjieHus (40 u)

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bu6mmoteka LJOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHoe

4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
Jlaboparopnas padora Nel

5 "OnpenejieHue yCKOpeHHs TeJia NMpu 1 1 bubnuotexa [JOK
PAaBHOYCKOPEHHOM JBUKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TUI0CcKoCcTH"

8 CBo0Ooguoe magenne tei. OIbIT 1

Tlanmunes



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

PaBHOMEpHOE ABMXKEHUE 1O
okpyxHocTu. [Iepuon u yacrora

bubnunoreka LIOK

9
obparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LlentpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepsriii 3akoH HetoToHA. BexTop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
" EpeTHﬁ 3aKOH HBIOT}())Ha. BuGmorexa LIOK
YHCPHOSHIHA CHIL TEICHHAE Sa/att Ha https://m.edsoo.ru/ff0ae982
IIpUMEHeHne 3aKk0HOB HproToHa
14 C 3 r bubnuoreka [{OK
118 YUPYTOCTH. SaKom & yKa https://m.edsoo.ru/ff0aeb6c
Pemenne 3agau mo teme «Cuna bubmuoreka [IOK
15
YIPYTOCTH https://m.edsoo.ru/ff0aeca2
16 KonTpoubnasi padora Nel mo reme
«MexaHuYecKHe sIBJICHH
Jlad 0ota Ne2
17 g OpAaTOpH paooTa 7% bubmuoreka [IOK
(ONPEACICHHE AECTROCTH https://m.edsoo.ru/ff0aee28
NPYKUHBD)
bubmmoreka IIOK
18 Crna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4d mo teme «Cria but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopnasi paGora Ne3 BuGmorexa LIOK
20 "Onpenesienue KodppuiuenTa

TPeHusl CKOJIbKeHus "

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
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

Permrennie 3aga4 mo reme "3aKOHBI

bubnunoreka LIOK
21 H .C .C
HOTOI:a wa ynpyroctu. Lund https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa LIOK
+ Y OROp https://m.edsoo.ru/ff0af044
naJICHUS
Ypok-koHhepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau nmo teme "Cuna
24 TSOKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocMHUYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOoIOTHO TBEPIOE TEIIO. bubmmoteka IIOK
26 i
PaBHOBecue TBEpHOro TENA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpAIICHUS
27 MowmeHnT cunsl. LeHTp TsKECTH
28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHH4YeCcKOe ABHKEHNE bubmorexa HOK
. | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTpoabsHas padora Ne2 mo teme
30 "Mexl;nnqecmfe BUIKEHH e buomrorexa LIOK
. s ) https://m.edsoo.ru/ffOb06ec
B3aumoneiicrBue Tea"
31 Nmnynee Tena. Umnynbse cuiiel. 3akoH bubmuoteka [IOK



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUs UMITyJIbCa. YIIPYroe U https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMO/ICHCTBHE
Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
32 1
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHius "PeakTuBHOE 1 1
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexanudeckas paboTa U MOITHOCTh 1 https://m.edsoo.ru/ffOb0ag4
Pabota cuiibl TSKECTH, CHITBI bubnnorexa [IOK
35 1
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas padora Ne4d
«OmnpenesieHne padoTbl CHJIbI
36 TpeHusl NPU PABHOMEPHOM 1 1
JABHKEHUH TeJIa N0 TOPU30HTAIbHOM
TOBEPXHOCTH»
37 CBs13b SHEpruu U paboTHI. 1
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o 1 bubmuoteka [IOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B 1
MeXaHHUKe
JlabopaTopnasi paGora NeS
40 «I/Isy'I:eHnIe) 3aK(f)Ha cOXpaHeHHus 1 1 brbmmorexa [IOK
https://m.edsoo.ru/ff0b12fe
IHEPTrUN»
Paspnen 2. Mexanuveckne koJie0anus U BOJHBI (15 1)
41 KoisebarensHOE IBMKEHNUE U €T0 1 but6mmorexa [IOK
XapaKTEPUCTUKH https://m.edso00.ru/ff0b1858
42 3aryxaromiue KoueoaHus. 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyxnennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

43

44

MaremaTuyeckuil U Npy>KUHHbBIN
MasTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojeOaHui OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

47

48

49

Jladoparopnasi padora Ne6
«OmnpenesieHne YacTOTHI M MEPHOIA
KoJIe0aHU i MPYKMHHOTO MASITHHKA

Jlaboparopnasi padora Ne7
«IIpoBepka He3aBUCHMOCTH MEPHOAA
KoJIeOaHMii Ipy3a, NOABENIEHHOT0 K
HHUTH, OT MACChI TPy3a»

Mexaunueckue BoinHbl. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IpogonbHbIE 1
IIOIIEPEYHBIE BOJHBI

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

53 Ypok-koHpepenmus "YapTpazByk u 1 bubmmoreka [JOK
uH(ppa3ByK B IpUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOU paboTe MO

54 TeMe "3aKOHbI COXPaHEHUS 1 bubmmorexa LIOK

P ' . https://m.eds00.ru/ff0b25f0
Mexannueckue KoineOaHusi U BOJTHBI
KonTpoasHnas pab6ora no reme
""3aKOHBI COXpAHEHUSI.

55 P 1 1
Mexanu4yeckue KoJe0aHus u
BOJIHBI"

Paspnen 3. DiieKTpOMarHuTHOE MOJIEe U 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)
DIIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK

56 1
DIIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
Ypoxk-koudepennus "Llkana
3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK

58 1
Hcrnonb30BaHKEe 2JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /1711 COTOBOM CBSI3U"

VYpok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C 1
| https://m.edsoo.ru/ffOb2c6c
MOMOIIbI0 MOOMIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne

60 YacTOTHI U JUTUHBI DJIEKTPOMArHUTHOM 1
BOJTHBI
DneKTpOMarHuTHasI IPUPO/Ia CBETA.

61 Cko OI()DTB cBeTa Bongosme CBOWCTBa 1 bubmmorexa [JOK

P ' https://m.eds00.ru/ff0b31d0
cBeTa
Pa3znen 4. CBeroBble siBjieHus (15 4)
62 Hctounuku cBeta. [Ipsmonuneiinoe 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacrpocTpaHeHue CBeTa. 3aTMEHUs

https://m.edsoo.ru/ffO0b3658

Counia u JIyHsl
3aKOH OTpaXeHUS CBETA. 3epKajia.
63 Pemenue 3a1ay Ha IpUMEHEHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aKoH bubnmnoreka HOK
MPEJIOMIJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOHBSOBZ;[{I:&C nonHofo BHYTPEHHETO bubmorexa LIOK
https://m.edsoo.ru/ffOb3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnasi padora Ne 8
"UccaenoBanne 3aBUCUMOCTH yIJia
66 NpeJIOMJIEHHSI CBETOBOTO JIy4a OT
yIJia najieHusi Ha rpaHuue ''Bo3ayXx-
crexiao""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [TocTpoeHue n300paxeHuii B TMH3aX https://m.edsoo.ru/fob4dda
JlabopaTopnasi padora Ne9
"Onpenesienue GoKyCcHOTo bubnuoteka [JOK
70 .
PAaCCTOAHUA U ONITHYECKOH CHJIbI https://m.edsoo.ru/ff0b4206
coOuparouei JuH3b1"
71 Ypoxk-koH(pepennus "OnTuyeckue bubnuotexa [JOK

JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

72 ['ma3 kak onTuyeckas cucrema. 3peHue 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor 1 1
3penusi. Kak coxpanuts 3peHue"

Pasnoxxenne 6emoro cBeTa B CIEKTP.

72 OneiTel HetoToHa. CriokeHne 1 bubnnorexa [{OK
CIIEKTPaJIbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopnas padora Nel(

"OnbITHI M0 PA3J10:KEHUI0 0€J10T0

75 CBeTa B CNIEKTP U BOCIPUATHIO 1 1 bubmmoreka [JOK
BETA MpeIMeTOB MPH UX https://m.edsoo.ru/ff0cOe2a
Ha0/I10/1eHU N Yepe3 IIBETOBbIE
buabTpbl"

VYpok-npaktukym "BoaHoBbie

76 CBOWCTBA CBETA: IUCIIEPCHS, 1 1
uHTepdepeHus u qudppaxaus'

Pa3nen 5. KBanToBble siBjenus (17 4)

77 OmneiTel Pezepdopaa u mianerapHas 1 bubmuoreka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Moaens atoma bopa 1
Hcnyckanue 1 OTJIONIEHHE CBETa

79 atomoM. KBauTel. JInneliuateie 1 bubmorexa HOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 VYpoxk-npaktukym "HaGmonenue 1 1 bu6muoreka [JOK

CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
i bubnuotexa [JOK
81 PaIpoaKTHEROCTS ¥ eC BH/EL 1 https://m.edso0.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hyknonnas bubmmoreka [JOK
MOJZIETIb https://m.edsoo.ru/ffOc18ac

83 PaagnoaktrBHBIE TpEBpALLICHHUS. bubnmnoreka HOK
H3otomnsl https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: bubnunoreka LIOK
"PaanoakTuBHBIE TTpEBpalcHUs " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
VYpok-koH(pepennus "PagnoakTHBHEIE

86 1/131?1 eHH:{b BpH WPOJIC, MEITUITIHE bubmmorexa [JOK

i . PUPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHbBI
87 COX paHeHI}/:I)}I 3aps7I0BOTO U MacCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
yucel
DHeprus cBA3M aTOMHBIX siziep. CBsA3b Bbu6moteka [JOK

88
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepueie
peakiuu"

90 Peakuuu cunTtesa u neneHus saep. bubnmnorexa LIOK
Ncrounnku sHeprun CoJiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas

91 JHepreruka. Jlencreus
pPaZMOaKTUBHBIX U3TyYEHUI HA KUBBIE
OpraHu3Msl"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEKTPOMArHuTHOE IOJIE. bu6muoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBneHus"

93 KontpomnpHas padora mo reme



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBauroBrie sBienus"

Pa3nen 6. [loBTOpuTe1bHO-00001aK0IIHIT MOAYIb (9 1)
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHble paGoThl M0 KypC brbmmorexa [IOK
P p“ P ypey https://m.edsoo.ru/ff0c245a
"B3zaumopeiicreue Tea"
IToBTOpenue, 0600IeHNE. Perenue

95 ACYETHBIX U KAYCCTBEHHBIX 3aJ1a4 110 bubmmorexa [IOK
P \ " 8 https://m.edso0.ru/ff0c2572
teMme "TernoBbIe Mporecchl
[ToBTopenue, 0600menue. Pemenne

96 ACYCTHBIX U KaYECTBEHHBIX 3a7a4 110 bubmorexa OK
P . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurareici"

[ToBTopenue, 0600menue. Pemenne

97 ACYCTHBIX U KaUCCTBEHHBIX 3a1a4 110 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"

[ToBTOpenue, o6o0IIEHHE.

98 JlabopaTopHbie padoThl MO KypCy bubmuorteka [IOK
"CseroBble siBjeHus. [lonyyenue https://m.edsoo.ru/ff0c2c52
H300paKeHus1 PU MOMOIIM JIMH3bI'"'

[ToBTrOopenue, o6o0mmenue. Padora ¢
99 TEKCTaMHM 10 TeMe "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTropenue, 0600meHue. Pabora ¢
100 TekcTamu 1o Teme "Konebanus u bubmorexa [TOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o0obmenue. Padora ¢ bu6muoreka [JOK

TekcTtaMmu 110 TeMe "CBeToBbIE

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

sBiaeHus"

102

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTamu 110 Teme "KBanroBasg u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®usuxka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHuK [lepoimkun .M., UBaHos
A.W. 3-e uznanme, nepepadboTanHoe AKIIMOHEpHOE 0011ecTBO «M31aTenscTBo
«IIpocsemienue»

2. ®wusuka: 8-i knacc: 6a30BbIi ypoBeHb: yueOnuk [lepoimkun .M., ViBanoB
A.W. 3-e uznanme, nepepadboTanHoe AKIIMOHEpHOE 001IecTBO «M31aTenscTBo
«IIpocsemienue»

3. ®wusuka: 9-i knacc: 6a30BbIi ypoBeHb: yueouuk Ilepoimkun U. M., I'ytauk E.
M., UBanoB A. U., IletpoBa M. A. 3-e uzmanmue, nepepadboTaHHOE
AxnuonepHoe obmiectBo «M3narensctBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. Anekcammna N.}O. ®opmupoBanue 1 oneHka GyHKIMOHAIBHON IPAMOTHOCTHU yUaIIUXCS:
YueOHo-MeTonuyeckoe nocobue / N.IO. Anexcammna, O.A. AGaynaesa, FO.I1. Kucenes;
Hayy. pea. U.JO. Anekcamuna. — CII0.: KAPO, 2019. — 160 c.

2. . Bocnutanue Ha ypoke: MeTOMKa pabOThl yuuTess: MeToauueckoe nocodue / CrenaHoB
I1.B., Kpyrnos B.B., Crenanosa U.B. u ap.; nox pexn. I1.B. CrenanoBa. — M.: ®I'BHY
«MHCcTUTyT cTpareruu pa3Butus oopazoBanus PAO». 2021. — 94 c.

3. Ocob6ennoctu peaymm3armu 00HOBICHHBIX PI'OC COO: acleKThI e TSIIEHOCTH
PYKOBOJUTENS 0011e00pa3oBaTeIbHON OpraHu3aliu: MeToauueckue pekoMenaanuu / Cocr.
H.B. Beukanosa. — Oxno-Caxanuuck: Usn-so UPOCO, 2023. — 28 c.

4. TlpenomaBaHuE €CTECTBEHHO-HAYUYHBIX MTPEIMETOB B YCIOBHIX OOHOBJICHUS COJEPKAHUS
obmrero oopazoBanusi: Meroguueckoe mocooue / [lentun A.1O., 3arpannynas H.A.,
Huxkumosa E.A. u np.; nox pex. A.1O. Ilentnna. — M.: ®I'bHY «MHcTUTYT cTpareruu
pasButus oopazoBanusi PAO». 2021.— 184 ¢

5. @usuka. Peanuzanus tpedoBanuit @I'OC ocHOBHOro 00111ero 00pa3oBaHUs: METOAMUYECKOE
noco6ue qist yuurens / A.1O. [lentun; nox pen. I'.C. Kosanesoit. — M.: ®I'BHY
«MHCTUTYT cTpaTeruu pa3Butus oobpazoBanus PAOy», 2022. —53 ¢

6. dopmupoBaHUe U OllEHKA PYHKIIMOHAIHHON IPAMOTHOCTH O0YJarOIUXCSI:
yueOHOMeToanueckoe nmocodue / aBT.-coct.: H.H. CabenpuukoBa-beramsumnm, E.B.
Hamunanosa. — CtaBponons: CKMPO IIK u [TPO, 2022. — 33 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
1. bubnuoTreka BUI€OYPOKOB 10 IIKOJIbHOU TporpamMme. dusnka [DneKTpoHHBIH pecypc].
Pexxum noctyma: https://interneturok.ru.

2. bubnuoreka 1udpoBoro oopazoBaTeabHOro KoHTeHTa. du3nka [ DneKTpoHHBIN pecypc].
Pexxum noctyma: https://lesson.edu.ru/03/07.

3. Enunoe copeprkanue obpasoBaHue» [DneKTpoHHBIN pecypc]. Pexxum nocryma:
https://edso0.ru.

4. Pexomenpanuu s yuureneil. @usuka [DnekTpoHHbIN pecypc]. Pexxum nocryna:
https://uchitel.club/fpu858/fizika.

. https://m.edsoo.ru/

5
6. https:/fipi.ru/

7. https://ege.sdamgia.ru/
8

9

https://oge.sdamgia.ru/
. https://learningapps.orag/reqister.php



https://interneturok.ru/
https://lesson.edu.ru/03/07
https://edsoo.ru/
https://m.edsoo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
https://learningapps.org/register.php

10.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0

11.https://www.uchportal.ru/load/38

12.http://nauka.mosmetod.ru/

13.http://seninvg07.narod.ru/004_fiz_lab.htm

14 https://ffizclass.ru/ 10

15.https://vznaniya.ru/

16.Tlonurexuuueckuii myseii https://polymus.ru/

17. T'ocynapcTBennsblii My3eii kocmonaTHkl UM. K. D. I{ronkoBckoro. BupryansHble
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myseii kocmonasTuku. BupTyansnas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. bruogusuka
https://postnauka.org/themes/biofizika

19.Hexommepueckuii HaydHO-NOMYJIAPHBIA TPOEKT «DIEMEHTHI OOJIBIION HAYKH)
https://elementy.ru/

20.BubmroTexa KHUT 110 TIOMYJIAPHOMN 3JI€MEHTAPHON (U3HKeE
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.2nekTpoHHbIH yueOHUK 110 QU3UKe
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%
D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%
D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8
%D0%BA%D0%B8

22.®usuka B mkone. Pucynku mo ¢pusuke http://markx.narod.ru/pic/

23. Apxus xypHana «Hayka u sxu3b» https://www.nkj.ru/archive/ 20.

24.http://www.all-fizika.com/article/index.php?id_article=110

25.BupTyanbHeli My3eil pU3HUECKOro 060pyI0BaHUs MY3€HHO-TIENarOrMYeCKOro KOMILIEKCa
«Denuke» https:/fiz-muz-spb.ucoz.net/

26.Csepxsanaua. Caiit qusa yuureneidusuxu. http://sverh-zadacha.ucoz.ru/index/0-

27.«®U3TEX peruonam» https://os.mipt.ru/#/
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