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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 ¢Qusnke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yJjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoMm (enepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npemnojaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl 10 (U3MKE HAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3alHUI0 H3yYCHUS
(GU3MKKM Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uThIBAIOTCSA
BO3MOXHOCTH y4eOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBlIUBaeT pacnpeeieHrue yueOHoro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpuMEPHYIO MOCIEA0BaTEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YUUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MPEAMETY.

du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
NPEIMETOB, TOCKOJIbKY (PU3WYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomued u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KApTUHY MHpa,
MPEJIOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAYyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NUYECKOro OO0pa3oBaHHUS B CTPYKType OOIIEro
0o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIUMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPOPETUPOBAThL  JIAaHHBIE U UCIOJb30BaTh  Hay4YHbIC
J0Ka3aTeIbCTBA JIsl OJTYyYEHHUS BBIBOJIOB.

[enmn wsyueHus GU3UMKKA HA YPOBHE OCHOBHOrO 00mmIero oOpa3oBaHUS
onpenenensl B Konuenuuu mpenonaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBareibHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yomUx



OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Koserun MunucrepcTBa npocenienus: Poccuiickoin @enepanuu (IpoTokoa ot 3
nexadpst 2019 r. Ne [1K4BH).

Henu nzyuyenusi puankm:

NpUOOpEeTeHNE WHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
W3YYEHUIO TPUPOJIbI, PA3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe TIO3HAHUSA M (pOpMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O POIU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiein
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
TabHEUIIIeMy 00yYSHHIO B ’TOM HAIPaBIICHUU.

JlocTikeHre 3TUX Leled mporpamMMmbl 1o (U3WKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOSHWH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPHUYCCKMX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

MPUOOPETCHUE YMEHUW OIMCHIBATH U OOBSACHATH (DU3MUCCKHUC SIBICHHS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUIUX PAcUETHBIX 3amad ¢
UCIIOJIb30BaHUEM (U3MYECKUX MOJENIC, TBOPUYECKHMX U TPAKTHKO-
OpUEHTHUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUW HAOJIIOJAaTh MPUPOIHBIC SBJICHUS U BBITIOJHATH OTIBITHI,
nabopatopHble  pabOThl M HKCHEPUMEHTAIbHBIE HCCIEIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHPOPMAIUCH (PU3HUECKOTO COACPIKAHUSA,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3NUKH, aHAIIU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wnsyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Heeni0).



[Ipennaraemspiii B mporpaMmMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIbHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJlaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAIOLIET0 MHUPA.

®usuka — Hayka o mnpupone. fBneHus npuponsl. PU3HMUECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BenuduHbl. 3Mepenue Qusnmueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuit. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM HW3Y4aroT MPUPO.Y.
EctecTBeHHOHayuyHBI METOJ TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHHUE
HaOmoaaemMoro siieHus. Onucanue GU3NYeCcKUX SBJICHHUM C MOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC

SABJICHUS.
2. ®usnueckue NpuOOPHI U MPOLEAypa MPSMbBIX U3MEPEHUN aHAOTOBBIM U
(G POBHIM PUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAIbIX TEN.
5. M3mepenue teMmIieparypsl IpU IOMOIIM >KMIKOCTHOIO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, yeM OoJiblIe BhICOTa
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrmxenue dactun BemecTBa. CBsA3b CKOPOCTH JIBWJKEHHsI 4YacTUL[ C
temneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelcTBue YacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, XKUAKOCTEH U TBEPIBIX
(kpucTamnyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. Habmronenue nuddysun.
3. HaOmionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  NPUTSHKEHUEM WA
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnule padbomot u onvimoi.

1. OuneHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCHOJb30BaHUEM

dboTorpaduwuii).
2. OnbIThI 10 HAOJIIOIEHHUIO TETVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue WHEpUMU. 3aKOH HUHEpIUU. B3auMmojelcTBHE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHocTh BemiecTBa. CBS3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €AMHUIIE
0o0BbEMa BelECTBA.
Cuila Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuna TpeHMS.
TpeHune CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHnne MexaHM4eCKOro JIBUKEHHUS TeJa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKCHHUS.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmroieHue u3MeHeHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Cno)xeHue Cui, HalpPaBJIEHHBIX 10 OJHOMN IPSIMOM.
Jlabopamopnule pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHne CpelHEW CKOPOCTHU CKOJBXKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsbKeHHs (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT 00béma, Ttemmeparypsl. l[lepegaua naBieHus
TBEPABIMU TeEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. IIneBmatuueckue
MalllMHbl. 3aBUCUMOCTb JAaBJIEHUS XUJIKOCTU OT TiyOuHbI. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs cocyapl. [ mupaBiuyeckue MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aAymHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsr 1151 u3MepeHust aTMOChHEpPHOTO JTaBIICHUS.

JlelicTBrE )KUIAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

o Uk~ w N e

N

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHhl.

ITepenava naBaeHUS KUJIKOCTHIO U TA30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
Tejla ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KHUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

OneIThl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIEH Ha TEI0 B KUIKOCTH, OT O00bEMa TMOTrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNIeHHE €€ rPy30I0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



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

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHAS DHEPTHS.
IIpeBpaienre OTHOTO BH/Ia MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimoi.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHUH Tela

110 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM TUIOCKOCTH.

4. V3ydeHune 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3znen 6. TerioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJAPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOrO0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHu€ U KanWJUISIPHBIE sIBJIEHUS. TennoBoe paclInpeHue U CKaTHue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
yactuil. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Terionepeaaya U COBEpUIEHUE paboTHI. Bunsl TEIUIONEpEAAYH:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3ITyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIECTBAa. 1emIooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Vcnapenue. Kunenue. YiaenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JABIICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIJIMBA. Y AeIbHAs TEIUIOTa CTOPaHUsL.

[Tpunuumner paGotsl TemoBbix Aurareneit KIIJ| TteroBoro nsurarens.
TernoBbIe IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne ssBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu M3MEHEHHM OObEMAa M HArpeBaHUM WIIH
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue Ipyu COBEPILIEHUH padOTBHI.

HarpeBanwne npu coBepireHMH pabOThl BHEIIHUMH CHJIAMHU.
CpaBHeHUE TETIOEMKOCTEHN Pa3IMUHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Moaenn TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomut u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEINIOBOTO PACIIMPEHHS Ta30B, JKHUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBiaeHUs BO3yXa B OJJTIOHE HIIPUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUS WIN OXJIAKICHHS.

[TpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA YKUJIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruum Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

UccnenoBanne sBIeHUS TEIUIOOOMEHA IPU CMEIIMBAHWU XOJIOJHOW U
ropsiYeu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IIpHU
TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IHJIHHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOM TEMIOTHI TUIABACHUS JbA.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba pona 3JeKTpUUECKHX 3apsaoB. B3anmopeinctBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnossa. IIpuHuun
CYHEPHO3UILIUU IEKTPUUECKUX TOJICH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSL CYLIECTBOBAHUS DSIIEKTPUUYECKOTO TOKA.
HNCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
it ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE — COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTpUYECKOrOo ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHuTHl.  B3anmoaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM U €r0 3HAYEHUE NI KU3HU Ha 3eMile.
OmeiT  Opcrena. MarauTtHoe 1oje  dJeKTpudeckoro Toka. [Ipumenenume
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSHHOTO TOKa. VCnoyib30BaHHWE 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenne snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHUs TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JEUCTBUE IEKTPOCKOTA.
DIIeKTpOoCTaTUYECKast HHAYKIUSI.
3aKOH COXPAHEHUS DIEKTPUUECKUX 3aPsAI0B.
[IpoBOHHUKH W TUDIIEKTPUKHU.
MopennpoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouyHnKHM TOCTOSIHHOTO TOKA.
JIENCTBHS IIEKTPUIECKOTO TOKA.
. DIEKTPUUYECKHUI TOK B HKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazud cOnpoTUBIICHUHU.
. B3anmoeiicTBrEe MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3JeiIEHUs MMOJOCOB MarHuTa.

L 0 N ok W RE

o o S O T
o U W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHO€ MoJje TOKa. DIEKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TIOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMAarHUTHON MHIYKIIUH.

Omneitel @apanes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIAOHHOTO TOKa OT YCIIOBUM €T0
BO3HUKHOBEHHS.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JNEKTPU3ALMUA TEN HWHAYKIHEH U MpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO IOJIsI HA MPOBOJHUKH U
VDK TPHUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHHue CUJIbl TOKA.

N3mepenune u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AJIEKTPUYECKOTO
COMPOTHUBJICHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJA TOMEePEeYHOro
CEUeHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH TPU TOCIET0BATEIHHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJigs CWIbI TOKa MPU NapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO TOKAa, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ narpeBaTersi.

HccnenoBanrie MAarHUTHOTO B3aMMOJICUCTBHS TTOCTOSIHHBIX MarHUTOB.
WN3yyenne MarHMUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O00BEMHEHUY U PA3/ACIICHUN.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HampaBJCHUS TOKa B
KaTyIIKe.

18. M3yueHune nercTBrs MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 31E€KTPOABUTATENS.

20. 3mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21. OnbBITBl MO HCCJIEAOBAHMUIO SIBJICHUS BJICKTPOMATHUTHON WHIAYKIIVU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHUS] W HANPABJICHHUS HHAYKIHMOHHOTO

TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXKEeHHE. MarepuanbHas Touka. CucTremMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxkeHue. HepaBHoMepHOe npsMOJIMHENHOE BUXEHUE. CpeaHsisi 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHIKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEitHoe JBuxkeHHe. (CBoOOgHOE
nageHue. OnbITel ['anunes.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepumon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUSL.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rianer BOKpyr ComnHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsixecTH.

Nmnynbee Tena. M3menenne mmmynbca. Mmynbe cuiibl. 3aKOH COXpAaHEHUS
MMIyJibca. PeakTMBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIManbHas SHEPTruUs Tea, MOAHITOrO HaJ
NOBEPXHOCTBIO 3eMJM. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKrHbL. KuHeTnyeckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHWYECKOro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTeld W TPAeKTOPUU ABUIKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MexaHnuecKuX sIBIICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexkka» m1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

N3meHenne Beca Tena pu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysnbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU ABMKECHHUH TeNA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHUsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HadyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YIOPYTOCTH TpPU  MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxaromue — koineOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoWcTBa MeXaHMYeCKuMX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIABTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune koje0aHuii Ted IOJN NEUCTBHEM CWIBI TSKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenune BRIHYXIEHHBIX KOJ€OaHU U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomut u onvimut.
1. OmpeneneHue 4YacTOThl M IEpUOJa KOJeOaHWW MaTeMaTH4YECKOro
MasiITHUKA.

2. OmnpenesieHre YacTOTHI U IEpUOAa KOJIEOaHUN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoj/ia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IE€pHoja  KOJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.

Paszgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimul.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBass ~ mogmenbp  cBera.  Mcrounukum ~— cBera.  IIpsamosmHerHoe
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyueid B JnuH3e. OnTuueckas cucrtema (QoToamnmnapara,
MHUKpOCKONAa M Tejeckoma. ['71a3 kak omnTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xon tyuelt B coOuparoliie JMH3e.

XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JIUH3.

[Ipunun aeiictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb riaza.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jiyya OT yrja
naJICHuUs.

2. W3yuenue xapakTepuCTUK N300paXKEHUS MIPEAMETA B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS Ha TPAHUILE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakKeHHM C TOMOIIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OMBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHI MO BOCHIPHUSTHIO LBETA MPEIMETOB IMpPHU MX HAONIONECHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paspnesn 12. KBanToBbI€ SIBJICHHS.

Oneitel Pe3epdpopna u mnanerapHas Moienb atoma. Mogenbs atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HWsorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CosiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

1. CrexTpbl U3Ty4YEeHHUSI U MOTJIOMICHHUS.

2. CHexTpsl pa3Iu4HbIX Ia30B.

3. ComekTp BoaOpoaa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus uzmydeHust NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTUM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paanoakTuBHOrO (oHa.

IToBTOPHUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIIMIA MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUSI UM OMbITa  JACSTEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKH, a TaKkKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydyeHUM AAHHOTO MOJIYJIS PEANIU3YIOTCS U CHCTEMATU3UPYIOTCS BB
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJITAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHAS T[OJYy4YEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3jeiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX WM
[pEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAYYHO OOBSICHSTH
(buzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAHUS (PU3NUECKHUX SBJICHUH, B TOM
YUCJIE JJIA POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

Wzydenue (Hu3NKU Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIPABIICHO

Ha JIOCTIKEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y obOydarorierocst OyayT chopMupoBaHbl CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHUS:

— IPOSBIICHUE UHTEpECca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3nUeCKON HAyKU;

— [IEHHOCTHOE OTHONIIEHHUE K TOCTUKEHHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX NpoOJeM, CBA3AHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HaHHME BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIMUIOB B JESITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITHE ICTETHUYECKUX KadyeCTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO0 HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUMU, Ba)KHEHIIEH COCTaBIIAIONICH
KYJIbTYPBbI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI M  3MOLMOHAJIbLHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O€e30MacHOro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl O€30MACHOr0 IMOBEJAEHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

— chopmupoBaHHOCTh HaBblKa pediekcuu, MpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHWU NPaKTHUUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



COIMAJIbHOW HAIMpaBICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HUYECKUX
3HaHUM;

e — HHTEPEC K MPaKTUYECKOMY H3yUEeHUIO Mpodeccuii, CBSI3aHHBIX C (PU3UKOMH;

e 7)3K0JOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAllMSl HAa NMpPUMEHEHUE (PU3NYECKUX 3HAHUW JUIsl pElCHUs 3a7ad B
00JaCTH OKpY’)KAIOIIeH Cpenbl, IUTAaHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MO>KHBIX MTOCJIEACTBUM JJIS1 OKPYKAIOLIEH CPELBI;

e — OCO3HaHHME TJIOO0AJTBLHOIO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTel ux
peuieHus;

e 8) aganTauuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHIMOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (DM3UUECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,;

e — TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
NEeATENbHOCTD;

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

e — OCO3HaHHE JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH
buzuky;

e — IUIAHMUPOBAHUE CBOEr0 PA3BUTHUA B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpendy,
BO3MOYHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesymbraTte ocBoeHHMS mporpamMmbl Mo (pH3MKE Ha YPOBHE OCHOBHOI'O
oOmrero o6pa3oBanusi y o0Oydaromnierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCaJbHbIC  y4eOHbIC  JICHCTBHUSA,  PETyJIATHBHBIC
YHHUBEpCaIbHbIC yUCOHBIC JICHCTBUSI.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue JelicTBUA:
e BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIC IMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENFHO BBIOMPATh CIOCOO perieHus: y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIEHUs, BHIOOp HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBarebCcKue el CTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHNUS;
MIPOBOJIUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONBIIOE HCCIEI0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope WHPOPMAIMU WIM JAaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB M (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUIIOCTPUPOBATh peEIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU Tpad Kol M 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHUe
OJ1aro’ke1aTeIbHOCTH OOIIEHNS;

COIOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
Juaiiora, 0OHapyXKUBATh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BHITOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IIeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: PACTpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOJaX TMPHUHATHS  PEIICHHUMA
(vHIMBUAyaTbHOE, TPUHATHE PEIICHHWS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABJISITh AITOPUTM pellIeHUs (PU3MUECKON 3a7auu WIIN
IUTaHa HMCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUNH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, 3MOIUOHAIBLHBIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluH W IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
JeSITENBbHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIECIATEILHOCTh (B TOM YHWCJIE B XOJ BBINOJHEHUS
(U3UYECKOr0  HCCIEOBAaHMS WM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalMii, YCTAaHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WA JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCKuX 3a7a4d Win
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xonIry o0yuenus B 7 Kjacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TIOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHWS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHIIBI (U3MIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPUS, PABHOAECUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nauddys3us, TErIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUs], Tepejadya JaBlIeHUs TBEPIBIMU TeJIaMH, >KUIKOCTIMU U
razamy, aTrMocepHOe [aBJ€HUE, IUIaBaHUE Tell, MpPeBpalLECHUs
MEXaHMYECKON SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOU
MpUpOJIE, NCHCTBUE CWJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B yueOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUECKUX SBICHHM;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCTIOIB3YS
busnyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTH, BEC
Tena, CWja TpEeHus, AaBieHue (TBEPAOro Tena, >KHUAKOCTH, Tra3a),
BBITAIKMBAIOIIAS CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTCHIMalbHAsl YHEPTusi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYMUHY C JIPYTUMHU BEJIMYHMHAMH,
CTPOUTH TpaPUKHU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;
XapaKTepHu30BaTh CBOWCTBA T, (U3UYECKUE SIBICHHUS W TIPOIECCHI,
WCIIOJIb3Ysl MpaBUiia CIOXKEHUS CUil (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0OJoka),



«30JI0TOE€ IPaBUJIO» MEXAHHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa W
3aMMChIBATH €70 MATEMATHUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMUS, TPOLIECCH U CBOIMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHHE u3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEWCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHE
BEJMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEMIMTh MpPU TOMOIIH
(U3HYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH ITPOBEPSIEMOE
NpeanojaokeHne  (rumoresy),  pasinyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

MPOBOJAUTH OMNbBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBJICHUH WIH
bu3HYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBINIOJIHATHh MPSAMbIE W3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCHOJIb30BAaHUEM AaHAJOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
ApYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIENys MNPEeJIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBbIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, Cujia TPEHHUS CKOJIBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIas CWia, JecTByromas  Ha
HOrpyXEHHOE B JKHMJIKOCTh Te€10, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
INPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI;

coOJII0/1aTh MpaBUIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH HAa WX OmucaHusi (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKIO O  IpHUMeEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(bOpMAIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYMBON HIM MOXKET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 33JaHUIl HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (PHU3UUYECKOTO COACpXaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIN (HU3NUECKOTO COJIEPKaHUsA, B TOM
yucne MyOJUYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPAMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIUEN;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kjacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIB30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIMUECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsijl, HIEKTPUUYECKOE MOJIe, MPOBOAHUKHI
Y IUDJICKTPUKH, TOCTOSHHBIN AJEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
paznuuath SABJICHUS (TEIUIOBOE pacIIMpeHUE M CXKaTue, TeIiornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAUYWBAaHUE, KANWJUISIPHbBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETIONPOBOHOCT, KOHBEKIIHS, W3JIyYEHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aMMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0 HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)KarollleM MHpe, B TOM 4ucie (U3UYECKUE SBJICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKEHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJlHIa, 3aMepP3aHUE BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoItOCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (IMpU3HAKH) (PHU3UIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(uznyeckre BEIWYUHBI (TEMIlEpaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAENbHAs TeIUIoTa IMapooOpa3oBaHus, yJAelbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOr0 JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBbHAsI BIAXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACNbHOE  CONpPOTUBIEHUWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nYeCKUil CMBICI KCIOJb3YEMbIX BEIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMi NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SBIICHUMH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpaTb 3aKOHBI U  (POpPMYIIBI,
HEOOXOJUMble il €€ pelIeHUs, NPOBOAUTH Pacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3HYECKUX METOJOB, HCIOIb3ysl ONHMCAHUE HCCIECJOBAaHUsS, BBIIEIATH
IIPOBEPSAEMOE  IPEIIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
(U3MYECKUX CBOMCTB Tell (KaNWLISPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMpPU U3IYYEHUH OT IIBETa HU3Tydaroliei (MOrJIONIaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alps Tel W B3aWUMOJCHUCTBUE
DIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBAa DBJEKTPOJABUTATEIS IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 ONBITA U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/lyXd, CHJIbl TOKAa, HANOpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
Apyrod C HCHOJB30BAaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIONEPEYHOrO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenys NpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnul U TpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOJANTHh KOCBEHHBIE HW3MEPEHHUs (PU3NUYECKUX BEIMUYUH (yAelabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPAThH
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYCHNUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOH Ha HUX OmucaHus (B TOM 4HCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK DJIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUECKUX
LeMnel ¢ MOoCcaeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMeEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JUJIs1 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ MpUuOopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 3J0POBbSA M COOJIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMM (PUINYECKOTO COAEpX aHUS B
HNutepHere, Ha OCHOBE MMEIOIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HMH(OpMALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpP)KaHMs, CHPABOYHBIE MaTepHalbl,
pecypcsl cety MIHTEepHET, BiIaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALINEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIJIAJ B
NEATEIBbHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aAMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yuenus B 9 Kjacce mpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPIOTO TENa, PABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUA M TOTJOIIECHUs, anbda, 0eTa- 1 raMMa-u3JIy4eHus,
M30TOIIBL, SIAEPHAS DHEPreTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJiIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBM)KEHHE (3aTyXawllue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, NPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4EHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHcie (pu3nyeckue SBICHUS B MPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHeT COTHEYHON CHUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETAa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOJIOrMYECKOe JEHCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTTC€HOBCKOTO M3JIYyUYECHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyYEHHE
MPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3JIYYEHUH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
dbu3nUecKkue BEIUYUHBI (CpElHSsE W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMDKEHUH, YCKOpEHHE, NEepeMelleHHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWila YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tella, HUMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuveckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DHEprus Tea,
MOJHITOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPrUsl CKATOU
NPYKUHBI, KHUHETHYECKas SHEpPrus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEepUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEeTOMIICHUS CPEibl), IPU ONMHUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUsI W €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUYECKUE SIBICHHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwmiies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MMITYJIbCA, 3aKOHBI OTPA)XKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MACCOBOT'O YUCEN



IOpU SJACPHBIX PEAKIUIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPA: BBISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMopod Ha 2-3 HU3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYIIbI, CBSI3bIBaIOIINE (pU3MUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alMChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nueckoin
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEMIMTh MpPU TOMOIIH
(U3HYECKUX METOJO0B, HCIOIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLCHUBAaTh MPABWIBHOCTH IOPsIKa
INPOBEJCHUSI  UCCIEJOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

MPOBOJAUTH OMNbBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBJICHUH WIH
bu3znyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUM Npy>KMHHOTO
MasTHHUKA OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIMHENHOE PaCpOCTPAHEHUE CBETA,
pa3ioxeHue Oenoro cBera B CIEKTp, U3yYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparoei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUEHMS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, OMNHUCHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpOBATH BBHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpellHEee 3HAYeHHEe HU3MepAeMOl BeNIMUYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENbHOTO IPHOOpa);

MPOBOJUTh MCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTH IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HayalbHOM CKOpPOCTH, Mepuoja
Koe0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria



NaJeHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSITENIBHO COOMpPATh
YCTaHOBKY, (UKCHUpPOBaTh Ppe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl M IpadUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBXEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoa KojeOaHWM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEAYys NMPEIOKEHHON WHCTPYKIHUU, BBIYHCISATH
3HAUYEHWE BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM MOTPENIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYCHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYCHYHBIA HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCaHUA (B TOM YHCIE:
CIUIOMETP, MOATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBIEHUH UM  HEOOXOoauMble  (PU3NYECKUE
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI M CXEMAaTHUHBIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
Py pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOJACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMocTOsSTENBHO (POPMYIIHPYs OMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUHN U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCITI0JIb30BaTh MPHU BHIITOJIHEHUH YYE€OHBIX 3aJaHUI HAyYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHalbl,
pecypcsl cety MIHTEepHET, BiianeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE€ MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOIO COJEPKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IMPU 3TOM TIPaMOTHO  HCIIOJIB30BaTh  M3YYCHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEW ayIuTOPHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpoJbHBI IIpakTHYeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. ®usuka u eé pojib B IO3HAHUHU OKPY:KAKOLIEro MUpa
bub6nuoreka [JOK
1.1 O - 2
HBHKE - Hayka o PHpOae https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 O 2 1
HBHHCECKHE BETIHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO]T MO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IllepBoHayasibHbIE CBeJEeHUSI 0 CTPOCHUM BelllecTBA

2.1 CrpoeHne BemecTa 1 bubmorexa HOK
' P HI https://m.edsoo.ru/7f416194
29 JIBi>KeHUEe U B3aUMOICUCTBUE YaCTHUII ) | bubnmoreka [[OK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHNA BetmecTna https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl
b K
3.1 Mexanndeckoe JBIKCHUE 3 no/morexa O

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




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bub6nuorexa [JOK
3.3 Cua. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubmuorexa [{OK
' TeJIaMH, )KUJKOCTIMH U razamMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienne XuKocTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATnmoc(hepHOe MaBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPrUst
bu6mmoreka [{OK
31 Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Hpocteie Mexaru3sMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siBeHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJI€HUS
DneKTpuuecKue 3apsaabl. 3apsHKEHHBIE Tena bubmuoreka [IOK
2.1 - 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7FA18 1 ce
bubnuoreka [JOK
2.3 MarHTHBIC ABIICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexanuveckue siBJIeHUS
L1 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [JOK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B i 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanun4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M . 1
CXAHMECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 5 bubmuoteka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI paclpoOCTpPaHEHUs CBETA 6 2 hitps://m.edsoo.ru/7f41 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo.ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hitos://m.edsoo.r/7¢41 ada6
Hroro no pazneny 15
Pa3nes 5. KBaHTOBBIC SIBIICHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOpHTEIbHO-0000111AK0IUI MOAYJIb
[ToBTOpenue u 0600IIEHNE COEPIKAHUS bubnunoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Kontpoasbnbie | IlpakTtuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
) BBoansiii uncTpyKkTax no OT.®Puznka — 1
HayKa 0 nmpupoje. SABiIeHus mpuposl
2 DU3NYECKUE SIBICHUS 1
®u3nyecKre BEIUUYUHbBI U UX U3MEPEHHUE 1
Ypoxk-uccienopanue "M3mepenue
4 TEeMITepaTypbl IPH TTOMOIIH KHIKOCTHOTO | |
TEPMOMETpA U JaTYMKa TeMrepaTyphl”. [leHp
HayKu
5 Mertoapl HaydHOTO Mo3HaHus. OnrcaHue | bubmmoreka [JOK
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "[IpoBepka runoTessl:
6 JIATBHOCTD MOJIETA IIApUKa, MyIIEHHOTO | 1
TOPU30HTAJIBHO, TEM O0JIblIE, YeM OoJblie
BBICOTA ITycKa"
7 JsuKenue gac T 1 bubmuoreka [JOK
BIDKCHHE YaCTHI] BEILIECTB
https://m.edsoo.ru/ff0a013e
Ypoxk-uccinenoanue «OIMbITHI 110
8 HaOJIOZICHUIO TEIJIOBOTO PACITUPECHUS 1 1
ra3oB»
9 ArperatHble COCTOSIHUS BEIIECTBa 1
10 Crpoenue BeniectBa. ONBITHI, 1 but6mmoreka [JOK




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

https://m.edsoo.ru/ff09fe0a

Oc00EeHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

bubnuoreka [JOK

11 O600mmenue no paszneny «llepBonavyanpHbIe
Hl pasieny P https://m.edsoo.ru/ff0a0378
CBEJICHHUSI O CTPOCHUU BEIIIECTBA»
12 Mexanuueckoe aBuxeHue. PaBnomepHoe u bubmmorexa [JOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [JOK
13 Cxkopoctb. Enunuiibl ckopoctu
p AL p https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu ¥ BpeMeHH IBUKCHUS bubnmorexa LOK
Y p https://m.edsoo.ru/ff0a0ae4
but6mmoreka [IOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH Tell
pH P p https://m.edsoo.ru/ff0a0c10
[ImoTHOCTB BemecTBa. PacyeT macchl u bubmuoreka [JOK
16
o0BeMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpezaeneHue
IUIOTHOCTH TBEPAOTO TEJIa»
Pemenue 3amau mo teme "[l1oTHOCTH bubnuoreka [JOK
18 "
BEIIECTBA https://m.edsoo.ru/ff0al23c¢c
19 Cuna kaKk XxapakTepHCTHUKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3yueHnue
20 3aBUCUMOCTH pacTsokeHus (nedopmariun)
MIPY>KUHBI OT MPUIOKEHHON CHIIBI»
21 [[AABnenue Tsrorenus. Cuia TsHKECTH
CBsi3b MEX]ly CUJION TSKECTU U Maccoi
but6mmoreka [JOK
22 tena. Bec Tena. Pemenue 3aau o reme

"Cuna tsoxectu"

https://m.edsoo.ru/ff0al778




” Cuna TSKEeCTH Ha IpyTUX IUIaHeTax. bubmuorexa [JOK
Ou3NYECKUE XapaKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [{OK
24 HMswepenme cuit. Jliavomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. Hewecomocts https://m.edsoo.ru/ff0al778
26 CnoxeHue IByX CUJI, HalPaBJICHHBIX 1O bu6muoteka [IOK
OJHOM npsiMOii. PaBHOIEHCTBYIOIAs CUII https://m.edsoo.ru/ff0ala70
7 Pewenue 3anay o reme
"PaBHOelicTBYIOIIASA CHIT"
73 Cuna Tpenus u e€ BuAbl. TpeHue B IpUpoe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas padora «3yuenue
29 3aBHCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS OT bu6muoreka [IOK
CUJIBbI IaBJICHUSA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOUIUXCS TTOBEPXHOCTEM»
30 Pewenue 3anau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenue 3anay no remam: «Bec Tenay,
31 «I"padmyeckoe nzobpakeHue cuim, « CHIIbI, bubmorexa [OK
https://m.edsoo.ru/ff0alde0
«PaBHOIEHMCTBYIOIIAS CUII»
Kontponbhas paboTa o remam:
1 «MexaHnm4uecKkoe ABMKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3zoopaxenue cum, «CHUIb
13 Hasnenune. CriocoObl yMEHBIICHUS U bubnuotexa [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 [ToBTopHusIit nHCTpYKTaX 10 OT. JlaBnenue bubnuorexa [JOK




rasza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT
00béMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376

35 Ilepenayda naBieHus TBEPABIMU TEIIAMH, bubnmnorexa [JOK
KUIAKOCTAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnorexa [JOK
JICICTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBnenue B bubmmoreka [JOK
JKUJKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6nuoreka [IOK
38 Coolmraromuecs: cocyabl
Harom a https://m.edsoo.ru/ff0a2970
39 I'uapaBnmyeckuii mpecc bubmmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [1opiHeBON KUIKOCTHBIN
Hacoc
A1 ATtMocdepa 3emMiu ¥ MPUIHHEI €€ bubmuoreka [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 B LA
SC BO3AyXa. ATMOC(EPHOE aBIIeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bu6muoteka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnuorexa [JOK
BBICOTBI HAZl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe naBieHue bubmmoreka [JOK
HA Pa3JINYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3anad mo Teme " AtmochepHoe

nasienue"




I[eﬁCTBHC KUAKOCTU U I'a3a Ha IIOTPYIKCHHOC

bubmmoreka [JOK

47 B HUX T€JIO. ApXUMEI0OBA CUIIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas paborta «Ornpenenexnue
48 BBITaJI'I)KI/IBEIOIHeI;I CHUIBI, z[efII)CTBonmeﬁ Ha 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTbY
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Tejla B | bubmuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KUIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJa»
but6mmoreka [{OK
>0 Hnapasme Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas padota "KoHcTpynpoBanue
51 apeomeTpa Wi KOHCTPYUPOBAHHE JIOJKH U 1
OnpeIeNICHUE €€ TPy30M0IbEMHOCTH "
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. Bo3nyxomuaBanue», «/laBienue bubnnorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUIKOCTEN U Ta30B»
53 KonTponbnas pabota mo Teme «JlaBienue
TBEP/BIX TEN, )KUJKOCTEN U Ta30B»
but6mmoreka [JOK
>4 Mexanurecias pabora https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
>3 MouHoCTE. EAMHHIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenoBanue "Pacuér MomHoOCTH, 1
pa3BUBaeMoM MpH NobEME 1o JiecTHUIE"
57 [Ipocteie MexanusMmel. Peryar. PaBHoBeCcue
CHWJI Ha ppluare
58 Prryaru B TexHuke, ObITY U IPUPOJIE. 0.5 bubnuorexa [JOK




JlaboparopHas pabota «MccnenoBanue
YCIIOBUI paBHOBECHS pblyara

https://m.edsoo.ru/ff0a478e

Pemenune 3agay mo teMe «Y CIOBUS

bu6mmoreka [IOK

59
PaBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoadduruenT nonesnoro nencTBus
60 Mexanu3ma. Jlaboparopuas pabota 0.5
«M3mepenue KII/] HaKIOHHOW MIOCKOCTHY
61 Pemenue 3ayau o teme "Pabora, bubnuoreka [JOK
MomHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas sHeprusi. Kunetndeckas u bu6muoreka [IOK
[MOTEHIMAJIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH bubmorexa [TOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 1O TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
64 U3MEHEHHUS KHUHETHYECKON U MOTEHIIMAIbHOMI 1
SHEPTUH MPU CKATHIBAHUU TeJa O
HaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabora u
MOIITHOCTb. DHEPTHUs»
66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o bubnuoreka [IOK
TeMe "MexaHnueckoe IBIKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PabGoTa ¢ Tekctamu mo
67 teme "JlaBineHue TBEPIBIX TEI, )KUIKOCTEH 1 bubmorexa LOK
. P ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepsHslii ypok. Pabora ¢ TekcTamu 1o

teme "Pabota. MomHocts. DHeprus"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
Ne uudgposbie
Tema ypoxka Kontpoasbnbie | IlpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHHST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX OMBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPOTO, KUJKOTO U 1 bubmuotexa LIOK
ra3000pa3HOro COCTOSIHUM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOICTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUI BelllecTBa Ha |
OCHOBE MOJIO)KEHHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH
5 Kpucranmuaeckue u amopdHbie Tena 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5800
6 CmaumBaHME U KaMWUISIPHOCTD. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmIMpeHne U cxKaThe 1 bubmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TEMIIEpATyPhI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHI]
9 BuyTpennss sHeprus. CriocoObl N3MEHEHUs ) bubnnorexa [JOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Buns! Terutonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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Ypok-koudepenus "lIpaktuyeckoe
HCIIOJIb30BaHUE TETJIOBBIX CBOWCTB BEIIECTB
¥ MaTepHUAJIOB B IENSIX dHEprocoepexeHus "

but6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

12 KonuuectBo Temnorsl. Y nenbHas bu6mmoreka [{OK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnuorexa [JOK
Temioo0MeH U TEIJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas pabota "HccnenoBanue
14 SIBIICHUS TETNIOOOMEHA MPU CMEIIUBAHUU bubmmorexa [IOK
. N p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM Y TOpsiYeii BOJBI
Pacyer konmuecTBa TEIIOTH, HEOOXOAUMOTO
15 JUTSL HATPEBaHUS TeNa U BbIAETISEMOTO UM
MIPU OXJIAXKICHUU
16 JlaGopatopHas pabora "OnpezneneHue bubnnorexa [IOK
yIEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIEBaHKE
18 KPUCTAJUIMYECKUX TEJ. Y JAebHas TEIIOTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaGopaTtopHast pabota "Ornpezenenue bubnnorexa [JOK
yAEJIbHOU TEIIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHIACHCALIUA. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHast Teriora
)1 napooOpa3oBaHUs U KOHJICHCAIIUH. bubmuotexa LIOK

3aBHCHMOCTD TCMIICPATYPbI KUIICHUA OT
aTMOC(l)epHOFO JaBJICHHA

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "Onpenenenue OTHOCUTENLHON BIaXKHOCTHU bubnnotexa LIOK
p | https://m.edsoo.ru/ff0a7628
BO3yXa
3 Pemenue 3amau Ha onpesieneHne BIaKHOCTH
BO3JIyXa
[TpuHIHIIEI paOOThI TETUIOBBIX JBUTATEIICH.
24 [TapoBas TypOuHa. /[Burarenab BHyTPEHHETO
CropaHus
25 KII TermoBoro nBurarens. TemioBsie bubmuoreka [{OK
JIBUTATEINIH U 3aIUATA OKPYKAOLIENH CPEbI https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs U MPEBpalllCHHs SHEPTUU
B TEIUIOBBIX MpOIEccax
[ToaroToBka K KOHTPOJIBHOM paboOTe MO TEME
27 "TennoBrle ABIeHUs. M3MeHeHne bubnmorexa [TOK
T . https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHMM BEIECTBA
Kontponbhas pabota no teme "TemnoBsie
28 sBieHUs. I3MeHeHne arperaTHBIX COCTOSTHUMN bubmmorera [TOK
L P https://m.edsoo.ru/ff0a86ae
BEIlECTBA
29 Onektpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
VYpok-uccienoBanue "IneKTpusaius Tel
30 MHAYKLINEH U IIpU CONpUKOCHOBEHUN". [leHb
HayKu
31 B3auMmopeiicTBue 3apsyKeHHBIX Tel. 3aKOH bubmuotexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpudeckoe nosie. HampsskeHHOCTh
but6mmoreka [JOK
32 AIEKTPUUYECKOTO 1oJs. [IpuHumn

CYIICPIO3UIHU IJICKTPHUICCKUX roJieit

https://m.edsoo.ru/ff0a8a0a




Hocutenu QJICKTPHYCCKUX 3apAd0B.

33 .
OnemeHTapHbId 3apsa. CTpoeHne atoma
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpAaHEHUs AJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpruMEHEHUE CBOMCTB bubnmnorexa [JOK
BIIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TO
36 cyuiectBoBanusi. Mictounuku bubmmorexa [IOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKa
37 JlefcTBUs 3JIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "Jleiictue
38 AJIEKTPUYECKOTO I10JIs1 HA IPOBOJAHUKH U 1
JIUDJIEKTpUKNA"
19 DJIEKTPUYECKHI TOK B METaJIaX, KUJIKOCTIX bubnnorexa [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lelb U €€ COCTaBHbIE YACTH
41 Cuna Toka. JlaboparopHas padota 0.5 bubnmnorexa [JOK
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpUYeCcKoe HarpsikeHue. BonbTmerp.
42 JlaboparopHas pabota "U3mepenue u 0.5 bubmmorexa LIOK
patopHai P ' https://m.edsoo.ru/ff0a9¢14
peryaupoBaHe HAMPSHKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y ACIBHOE bubnmnorexa [JOK
COINPOTHUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTb
44 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnorexa [IOK

MMPOBOAHUKA OT €TI0 IJIMHBI, TIJIOIAaAN
MOIICPEYHOTO CCUCHUA U MaTepI/IaJ'Ia"

https://m.edsoo.ru/ff0aa738




3aBHCUMOCTH CHJIBI TOKA OT HaIIpsKCHU .

bubnnoreka [HOK

45
3akon Oma 1S ydyacTka enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHast pabota "UccnenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepes bu6mmoreka [{OK
pE3UCTOp, OT CONPOTUBIICHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsoKeHUs: Ha pe3uctope”
47 [TocnenoBarensHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka mpaBmia
43 CII0’KEHUS HANPSHKEHUN TTPU bubnnorexa [JOK
[OCJIEI0BATEIILHOM COCAUHEHUHN ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas pabota "IIpoBepka mpaBmia
49 INIE: cinm pTOKaE U na anienLiOM ’ bubmorera [JOK
P P " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma bubnnorexa HOK
JUISL PA3IAYHOTO COEIUHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH [[>xoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 JlabopaTtopHast pabota "Onpezenenne bubnmnorexa [JOK
paboThl U MOIITHOCTH 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKue e U MOTpeOnTeIn
53 AIIEKTPUUECKON 3HEepruu B ObITy. KopoTkoe bubmorexa HOK
P P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka K KOHTPOIBHON paboOTE MO TeMe
54 "DrekTpuuecKue 3apsaabl. 3apsHKEHHbBIE Tea bubnnorexa [IOK

U UX B3aumojierctBusl. IlocToSHHBIN
ANEKTPUUECKUM TOK"

https://m.edsoo.ru/ff0abd2c




KonTponbhas pabota no teme
"DnexkTpruuecKue 3apsaabl. 3apsIKEHHbBIE Tella

butmmoreka [JOK

55
" UX B3aumoaerucTsus. [locToSHHEBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUUYECKUI TOK"
56 ITocTossHHBIE MATHUTEI, X B3aNMOJICHCTBHE
57 VYpoxk-uccnenosanue "N3yuenue nonei 1 bubnuorexa [JOK
IIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe nojie. MarHuTHoe 1moJie 3eMJiu u bubmuorexa [{OK
€ro 3HaueHue I KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmnbIT OpcTeaa. MarHuTHoe nosje
59 2JIEKTPHUYECKOro TOKa MarauTHoe mnosie bubmorexa [OK
P https://m.edsoo.ru/ff0ac1d2
KAaTYLIKA C TOKOM
[IpumeHeHre 3eKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabora "UsydyeHue neiicTBusd 0.5 bubmorexa LOK
paTop p y \ ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM
DIIeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 351eKTpoABUraTeIe B
61 TEXHUUECKHUX YCTPOMCTBAX M HA TPAHCIOPTE bubnmotexa LOK
yerp \ p pre. https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHas padora "KoHcTpyrpoBaHue u
n3ydeHue paboThl dJIEKTpoABUTATENSA"
2 OnpiTel ®apanes. 3aKOH ANEKTPOMArHUTHOU
uaaykiuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoObl MOTyUeHUS
63 ANEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUU
64 [TonaroroBka K KOHTPOIBHOU paboTe MO TeMe
"DnexkTpudecKre U MarHUTHBIE SBJICHUA"
65 KoHTponbHas pabora 1o Teme bubmmoreka [JOK




"DNeKTpUUECKHUE U MarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. PabGoTa ¢ Tekctamu mo | bubnmnoreka [JOK

teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepsHbliil ypok. Pabora ¢ TekcTamu mo ) bub6mmoreka [IOK

teMme "[loCTOAHHBIN 2neKTpuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PezepsHblii ypok. Pabora ¢ TekcTamu mo 1

teMe "MaruuTHble sBJICHUS"

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne undposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Mexanunueckoe aBrKeHUE. MarepuanbHas |
TOYKa
) Cucrema orcueta. OTHOCUTEIIBHOCTh | bubnuotexa [JOK
MEXAHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSAMOTUHENHOE NBUKEHUE 1 bubmorexa [OK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOIMHENHOE IBHKEHHE. 1
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh
5 IIpssMonuHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka [{JOK
JIBIKEHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO NBI>KeHU. [ paduk 1
CKOPOCTH
JlaGopaTtopHnas pabota "Ornpezenenue
7 CKO peHmII) TGJ‘IZIL) npu aBHopcxo €HHOM 1 1 bubmorexa HOK
yerop pup N yerop " https://m.edsoo.ru/ff0adb18
JIBIDKEHUHU T10 HAKJIOHHOM TTIOCKOCTH
2 CBobOoaHoe maaenue Ten. OneiTel [anmmnes. 1
JleHp Haykn
PaBHOMEpHOE ABUKEHHUE MO OKPY>KHOCTH.
9 Ilepuon u yactora obpattenus. Jlnnenas u 1 Bubmorexa IIOK
P P ’ https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 LleHTpOoCTpEMUTENLHOE YCKOPEHUE 1
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[Tepseorii 3akoH HetoTOHA. BEekTop chitbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH HeroTOHA.

bu6mmoreka [IOK

12 PaBHopelicTByIOIIIASA cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui }l?tlf6sjzj/ljr(r)f::1<sigr2/1§f0ae 982
14 Pemenue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bu6nuoreka [{JOK
Herotona https://m.edsoo.ru/ff0aebbc
15| Cwna ynpyroctu. Sakon I'yka i stsoo el
16 Pemenue 3anaq no reme «Cuia ynpyroctm»
17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [{JOK
18 Cra Tperns httns://m.edso:)l.ru/fanﬂ 38
19 Pemenue 3amau no reme «Cumna TpeHUD bubmmorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpezenenne bubnuorexa [JOK
Koa(puImeHTa TpeHHs CKOJIbKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amag mo treme "3akonsl HeroToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TSKEeCTH ¥ 3aKOH BCEMUPHOTO bu6mmoreka [{JOK
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpeperus "J[BiKkeHrE Tell BOKPYT
23 rpaBuUTaliMoHHOrO LeHTpa (ConHeuHas
cucrema). ['amakTuku"
24 Pemenue 3amau nmo teme "Cuma TSKECTH U bu6mmoreka [IOK

3aKOH BCEMUPHOTO TSATOTECHUS"

https://m.edsoo.ru/ff0af58




HepBaﬂ KOCMHYCCKasA CKOPOCTh.

bu6mmoreka [{OK

25 Hesecomoc eperpy3ku. 60-yerue
BECOMOCTD H TIEPErpysicHt et https://m.edsoo.ru/ff0af33c
nepsoro nonera FOpus ["arapuna
PaBHOBecHe MaTepruanbHOW TOUKH.
2% AoOcomroTHO TBEpIOE Teso. PaBHOBecHe bubnuorexa [JOK
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIieHus
27 MowmenT cuibl. LlenTp Tsxectn
78 Pemenue 3amad mo reme "MOMEHT CHITBI. bubmuoreka [JOK
Llentp tsxectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboOTe MO TeMe
29 "MexaHu4ecKoe ABUKEHUE bubmorexa [TOK
o ! " ’ https://m.edsoo.ru/ff0b0408
B3anmoneiicteue ten
KonTponbnas pabota mo Teme
30 "MexaHn4eckoe IBUKEHUE bubmorexa [OK
. A | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynbe Tena. Ummynbe cuibl. 3aKoH
31 COXpaHCHUS UMITYJIbCca. YTIPYroe u bu6morexa TIOK
p Y o py https://m.edsoo.ru/ff0b07fa
HEYTPYroe B3auMO/ICHCTBHE
1 Pemenue 3amauy mo teme "3aKkoH coxpaHEHUS bu6mmoreka [JOK
ummyibsca' https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koH(pepenius "PeakTHBHOE IBUKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannyeckasi paboTa ¥ MOITHOCTh
p = https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TsKECTH, CUITBI YIIPYTOCTH U bu6muoreka [IOK
CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaGopatopHas pabota «Onpeznenenne




paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
MOBEPXHOCTHY

Cas13b 5HEpruu 1 padoTel. [loTeHManbpHas

37
SHEPTUA
13 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KHMHETUYECKOW SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaGopatophas pabota «3yueHue 3akoHa bubnuoreka [{IOK
COXpPaHEHUS DHEPTUM https://m.edsoo.ru/ff0b12fe
41 KoinebarensHO€E IBMXEHNUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye Kojaebanus. BeiHyk1eHHbIE bu6mmoreka [{JOK
kosnebanus. PezoHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4eCKUii U NPYKUHHBIA MassTHUKU
Ypok-uccnenoBanune «3aBUCUMOCTh TIEprUOIa
44 KoJie0aHU# OT )KECTKOCTHU MPY>KHHBI K MaCChI Bubamorexa IIOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatieHue SHEPruu NPy MEXAHUYECKUX
KOJIe0aHUIX
JlabopaTtopnas pabora «OrpenencHue
46 ‘—IaCTOI”)[BI I/Ipl'Ie IfO a Kone6agm71 MPY>KAHHOTO brbmorexa [OK
pHol py https://m.edsoo.ru/ffOblaec
MasiTHUKa
Jlaboparopnas pabota «IIpoBepka
47 H€3aBII)/ICI/Il\1/:I)OCTI/IpH€ nozaa Ifoneé)aHHﬁ rpysa bubmmorexa [OK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOT'O K HUTH, OT MaccChl Tpy3a»
48 Mexanudeckue BoHbI. CBOMCTBA bubnuorexa [JOK




MexaHudeckux BoJH. [IpomonbHbie 1
MorepeyHbie BOJIHBI. 40-1€THe OTKPBITUSA
IPaBUTAIIMOHHBIX BOJIH

https://m.edsoo.ru/ff0b21fe

Ypok-koHbpepenius "MexaHUUIeCKHue BOJTHBI

49 B TBEp0oM Tene. CelicMuieckre BOITHBI"

50 3ByK. PacripocTpanenue u oTpakeHue 3ByKa

51 Ypoxk-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUN PEe30HAHC

53 Ypok-koHbpepeHius "YIpTpa3ByK U bubnuorexa [JOK
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHON paboTe MO TeMe

54 "3aKoHbI cOXpaHeHusl. MexaHn4eckue bubamorexa [IOK

https://m.edsoo.ru/ff0b250

KoJieOaHus ¥ BOJIHBI"
KontponbHas paborta o teme "3akoHbI

55 coxpaHeHusi. MexaHu4ecKue KojaebaHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE TOJIE. bu6nuoreka [IOK
DJEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana

53 AIIEKTPOMArHUTHBIX BOJH. Mcronb30Banue bubmmoreka [{JOK
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3U"
VYpoxk-uccinenoanue "M3yueHne cCBOMCTB

59 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO bubnmorexa LOK

MOOWIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢




Pemenue 3amau Ha OIIpCACIICHUEC YaCTOThI U

60 .
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DneKTpoMarHuTHasi IpUpoa CBETa. bubmmoreka [{JOK
CkopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ncrounuku ceera. [IpsmonuneitHoe
62 acnpoctpaHeHue cBera. 3atmMeHus: CoiaHia u bubmmorexa I[JOK
pactipoctp ' https://m edsoo.ru/f0b3658
JIynbl
3aKkoH oTpaxxeHUsl cBeTa. 3epkaia. Pemenue
63 3a/1ay Ha TPUMEHEHHUE 3aKOHA OTPaKCHHS bubmmorexa IJOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomiieHue cBeTa. 3aKOH MPETOMIICHUS bu6nuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 Hcnonb30BaHre MOTHOTO BHYTPEHHETO bubamorexa [IOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpa)KEeHHUS B ONTHUYECKUX CBETOBOAAX
JlaGopaTtopnas pabota "UccnenoBanue
66 3aBHCUMOCTH YTJIa IPEJIOMIICHUS] CBETOBOTO
Jy4da OT yIJia MMaJICHAs Ha TPaHuIe "BO3AyX-
crexsio""
Ypok-koudepenmus "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jlunzel. OnTUyeckast Cuja JIMH3BI
https://m.edsoo.ru/ff0b3{2¢c
bu6mmoreka [{OK
69 [TocTpoenune n3o0pakeHui B THH3AX
p P https://m.edsoo.ru/ff0b444a
70 JlaGopaTopHas pabota "Onpezenenue bubnuorexa [JOK

(hOKYCHOTO PACCTOSIHUS M OTITUYECKOMN CHUITBI

https://m.edsoo.ru/ff0b4206




cobuparomei TuH3b1"

Ypok-koubepenius "OnTudecKrue TUH30BHIC

bu6mmoreka [JOK

71
npuOopsI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontnyeckas cucrema. 3peHue buomorexa LIOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koupepenmus "JledexTsl 3penus. Kak
COXpaHUTh 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 HreroTona. CiioxxeHue CIEKTPaIbHBIX IIBETOB bubmorexa [IOK
' p ' https://m.edsoo.ru/ff0c0f4c
ucnepcus ceera
JlaGopatopnas padora "OnbITH IO
75 pasyioKeHuIo 0e10ro cBeTa B CIEeKTp U bubnuoreka LIOK
BOCHPHUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0IeHUH uepe3 1BETOBbIe (PUiIbTphl"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBa
76 CBeTa: AUCIIEPCHUsi, UHTEp(HEpEHIU U
mudpaxus”
77 OmnbiTel Pe3epdopna u nianerapHas Mojesb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
73 [Toctrynatel bopa. Moaens atoma bopa. 100-
nerue monenu aroma bopa
79 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bubnuoreka [IOK
KBanTsl. JInHeyaTsIe CIIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HaOmroieHne CrieKTpoB bu6nuoreka [IOK
UCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUJBI bubmmorexa IIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hyknonnas bubnuoreka LIOK




MOJIETb https://m.edsoo.ru/ff0c18ac
83 PannoaktusHbIe npeBpanieausd. M30Tomnnl bubmmorexa LIOK
A PeBEp ’ https://m.edsoo.ru/ff0clal4
%4 Pemenue 3amau mo teme: "PagmoakTHBHEIE bubmuoreka [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmomypacnana
26 Ypok-koHpepennus "PaaroakTHBHEIE bu6mmoreka [JOK
U3IIy4eHUS B IPUPOJIE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHsble peakiuy. 3aKOHbI COXPAHEHUS bu6nuoreka [IOK
3apsA0BOr0 U MaCCOBOTO YHUCEN https://m.edsoo.ru/ff0c1c58
28 DHeprus CBsA3M aTOMHBIX siiep. CBsi3b Macchl bubmuotexa [JOK
W DHEPTUU https://m.edsoo.ru/ff0c1d7a
Peaknuu cunTe3a u nenenus saep. bubnmoreka [JOK
89 N
Ucrounnku sneprun CosiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTHKA.
90 JleficTBHS paiOaKTUBHBIX U31y4YEHUN Ha
KHUBbIE OpraHU3MbI"
Pemenue 3anau o reme "SAnepHeie
91 peakuuu". 80-1€THE OTKPBITHS SIECPHOTO
JIEJICHUS.
[ToaroroBka K KOHTPOJILHON paboTe MO TeMe
9 "DeKTpOMarHuTHOE MOJIE. bu6nuoreka IIOK
DJeKTpOMarHuTHele BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sprieHus".50-1eTre n300peTeHus Jiazepa.
KonTponbhas pabota mo Teme
93 "INEeKTPOMarHuTHOE TMOJIE.

DneKTpoMarHuTHbIE BOIHBI. KBaHTOBBIE
siBiieHus"




94 [ToBTOpenue, o6o6meHue. JlaboparopHeie | 1 bubmmoreka [{JOK
paboTsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 06061eHue. Pemenue

95 ACYETHBIX M KaUeCTBEHHBIX 3a7a4 110 TEME 1 bubmorexa ITOK
P " A https://m.edsoo.ru/ff0c2572

TeruoBble poLecchl
[ToBTOpenue, o6o0mmenue. Pemenne

96 aCYETHBIX U KaUECTBEHHBIX 3a7a4 10 TEME 1 bubmorexa HOK
b " A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBUraTeaei"

[ToBTOpenue, o6o0mmeHue. Pemenne

97 aCYETHBIX W KAYECTBEHHBIX 3aJ1a4 T10 TEME 1 bubmiorexa HOK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoyctaHoBOK"

08 [ToBTOpenue, o606menue. JlaboparopHsie 1 1 bu6muoreka [IOK
paboTsI 1o Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0606menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHHUS B 1 bubmmorexa TIOK

" p https://m.edsoo.ru/ff0c2d6a
MeXaHUKe

100 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubnmoreka [JOK
Tekctamu 1o Teme "Koiebanusa u BoiHb" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, 06o6meHue. Padora ¢ | bubnuoreka LIOK
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUAA" https://m.edsoo.ru/ff0c3044
IToBTOpeHue, 06o6menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHToOBas U siiepHas 1
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O61ECTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkiimonepHoe o01ecTBo «31aTenbcTBO
«IIpocBenienue»

» ®usuka, 8 kinacce/ [lepeimkun A.B., O61iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe o0mecTBo «31aTenbcTBO
«IIpocBemienne»

» ®usuka, 9 knacce/ Ileppimkun .M., I'yrauk E.M., UBanos A.1., [lerpoBa
M.A., AkimonepHoe obuiectBo «M3aarenscTBo «lIpocBenienne»

A.E. Mapon, E.A. Mapon /lunaktuueckuii Mmarepuan 7,8,9 kinaccel —M:

Hpoda2011

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.®usuka, 7 knacce/ Ileppimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimoHepHoe 00IIEeCTBO
«3narensctBO «IIpocBenienne»

2.®Dwuzuka, 8 knacc/ [lepeimkua A.B., O611ecTBO ¢ OTpaHUYCHHOM
oTBeTCTBEHHOCTHIO «JIPODAY; Akinoneprnoe obmiectBo «M31aTenbeTBO
«IIpocsemienne»

3.®usuka, 9 knacc/ [epeikun UM., I'yrauk E.M., UBanos A.U.,



[TerpoBa M. A., AkunonepHoe oOiectBo «M3ngarensctBo «IIpocBemienre»
4. A.E. Mapomn, E.A. Mapon Jlugaktuueckuit marepuan 7,8,9 kiaccol —
M: Ipoda2011

5.Dusuka. 7 knacc. Meroanueckoe nmocodue /H. B. ®unonosny. M.:
Hpoda, 2018.

6.Pusuka. 8 kitacc. Meroanueckoe nocooue /H. B. ®unonosuu. M.:
Hpoda, 2018

7.@uzuka. 9 kinacc. Meroauueckoe nocodue /A.B.Ilepbimku,
E.M.I'ytauk, M.: lIpoda, 2018

8.I'pomuesa O.H., KonTpoiabHbie U caMOCTOsSITeNIbHBIE PAa0OTHI, 7KiIacc,
M., «Ox3amen»,2015

9.I'pomuieBa O.H., KouTponbsHbIE 1 caMOCTOSITENbHBIE PAOOTHI, 8
kiacc, M., «Ox3amen»,2015

10.I'pomrmieBa O.H., KonTpoapHBIE U CaMOCTOSITEIIbHBIE PAOOTHI,
9knacc, M., «Dk3amen»,2015

11.CoopHuk 3amau 1o ¢puszuke ajs 7-9 kinaccon
oO1reo6pazoBarenbHbIX yupexaenui. B.W. JIykamuk, B.M. Meiinep,
E.B. 1Banosa — IIpocsenienue, 2015.

12.1.B.I'onoBa ®@usuka 7kinacc KoHTpoibHbIE paOOTHI B HOBOM
dopmare M. «naTemnekt Leatp» 20151

13.1.B.I'onoBa ®@uszuka 8xiiacc KoHTposibHBIE pa0OTHI B HOBOM

dbopmate M. «uTemnext Lenatp» 20131



14.C.b.bo6ommna [TpomexxyTouHoe TectupoBanue 9 kimacc M:

«Ix3ameny» 2014r

15.1.B.I'onoBa ®@uszuka 9xinacc KonrposibHbIe paOOTHI B HOBOM

dbopmate M. «uTemnext Lenatp» 20131

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

bubmuoreka [JOK
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